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UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION

G e n e t i c  E n g i n e e r i n g  

m m  a n d

B i o t e c h n o l o g y  M o n i t o r

I L L K L 1987/1

Dear Reader,

The progress of work relating to the International Centre for Genetic 
Engineering and Biotechnology (ICGEB) has reached a stage that research work could 
begin by September 1987» One building at Trieste (Italy) is ready and the 
provisional facilities at the National Institute of Iwmology in New Delhi (India) 
will be ready by September. The initial work plan for the Centre has been prepared 
by the Director, Prof. 1. C. Gunsalus, assisted by Profs. A. Falascbi and
K. K. Tewari. The following research areas will be addressed: New Delhi 
Component: (1) Prograaae on agrobiology (a) control of expression of transferred
genes; Cb) cytoplasaic sale sterility; (c) plant proteins; (d) herbicide 
resistance; and (e) nitrogen fixation. (2) Prograaae on huaan parasitology:
(a) malaria; and (b) hepatitis. Trieste Component: (1) Prograsae on viral 
diseases: (a) huaan papilloaw viruses; and (b) rotaviruses. (2) Prograaae on 
molecular aspects of DNA replication in huaan cells. (3) Prograaae on 
microbiological degradation of lignocellulose.

In addition, training of scientists is envisaged both at the Centre and the 
affiliated centres, and also in non-ICGEB institutions. Initially attention will 
be on short-term training. The work plan also envisages co-operation with 
affiliated centres through (a) advisory services; (b) training for affiliated 
centre personnel; (c) training organized by affiliated centres; and (d) joint 
research programes. A forua of scientists of the Meaber countries of the ICGEB is 
expected to be convened in the second quarter of 1988 and to interact with the 
Panel of Scientific Advisers. Among the workshops under consideration are one on 
aolecular biology of photosynthesis to be held in Juiy/August 1988 at New Delhi, 
India and a joint workshop with the International Centre for Theoretical Physics to 
be held at Trieste during the first quarter of 1988.

We hope to start a section in the Monitor on the work of the ICGEB affiliated 
centres and are inviting these centres to provide us with information on a regular 
basis on their activities. We are also planning to accept advertisements in the 
Monitor to a limited extent, and you will find aore information on this in a later 
issue.

Other activities of UNIDO in the field of biotechnology are continuing. Two 
workshops are foreseen for September 1988, one in Cuba involving Latin American 
countries and another in Saudi Arabia. Seven senior experts on specific areas of 
biotechnology visited Kuwait in April 1987 to participate in the development of a 
detailed biotechnology plan for Kuwait.
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You will find extracts of the work plan on research and other activities under 
the interim programme of the ICGEB in this issue of the Monitor. The work plan is 
subject to the approval of the Preparatory Committee of the ICGEB which will meet 
in June 1987.

As of 1987 we will be numbering the quarterly issues of the Monitor, as 
above. The material contained in this issue also includes items from the last 
quarter of 1986.

Development and Transfer of Technology Division, 
Department for Industrial Promotion, 

Consultations and Technology
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% I i e i C i o u  a r e  n o *  k * i > |  f r o c t m l  b y  t h e  
I n t e r n a t i o n a l  C e n t r a  f a r  C a n a t i c  E n g i n e e r i n g  a n d  
b i o t e c h n o l o g y  ( I C C E B ) .  I p f i i i a t a a t a  a r *  o p e n  C o  
r e c a s t  P h . D .  g r a d u a t e s  i a  c h e m i c a l  a n d  b i o l o g i c a l  
s c i e n c e s .  i a c l a d i n g  c h e a i s t r y ,  b i o c h a s i a t r y ,  
x o l e c u l a r  b i o l o g y  o r  b i o l o g y ,  g e a e a r c h  i n c a r a a t  a r e  
s s l o c a l a r  v i r o l o g y ,  p l a n t  s o l a c n l a r  b i o l o g y ,  
p a r a s i t o l o g y ,  b a c t e r i a l  p h y s i o l o g y  a n d  g a s e t i c s .  A t  
T r i e s t e  r e s e a r c h  c e n t r e s  o n  t h e  a o l e c o l a r  a s p e c t s  o f  
M A  r e p l i c a t i o n  i n  h o a a a  c e l l s ,  t h e  a o l e c n l a r ,  
M a a o l o g i c a l  e n d  p h a r a n c o l o g i c a l  a s p e c t *  o f  b o n a a  
p e p i l l o n e  a n d  r o t a v i r u s  i n f e c t i o n .  A t  h a w  D e l h i ,  t h e  
r e s e a r c h  i s  f o e n s e d  o n  a o l e c n l a r  a s p e c t s  o f  h e p a t i t i s  
* i r n s ,  p l a n t  a o l e c n l a r  b i o l o g y ,  a n d  p a r a s i t o l o g y  w i t h  
s p e c i a l  s o p h s s i s  o n  p r o t o s e a  i n f e c t i o n s .

P r e f e r e n c e  w i l l  h e  g i v e n  t o  c a n d i d a t e s  w i t h  
P u b l i c a t i o n s  i a  p o o r  r e v i e w e d  j o u r n a l s  w i t h  s t r o n g  
t r a i n i n g  i n  r h e n i a t r y  a n d  b i o l o g y .

W s t h  a l s o  o f  r e s e a r c h  a n d  o t h e r  a c t i v i t i e s  u n d e r
t h e  i n t e r i n  s r o e r s n n e  o f  t h e  I t t t l

T h i s  w o r k p l a n  i s  d r a w n  n p  w i t h i n  t h e  f r a n e w e r f c  
• 1  C h e  i n t e r i a  p r o g r a n a *  o f  C h e  I C G O ,  h o t  i t  s h o u l d  
b e  n a p h s s i a e d  t h a t  t h e  p r o g r a m s  w i l l  n e e d  t o  h e  
p e r i o d i c a l l y  r e v i e w e d  a n d  f o c u s e d  i n  t h a  l i g h t  o f  t h a  
e x p e r i e n c e  g a i n e d ,  k e e p i n g  i a  a i n d  t h e  f l e x i b i l i t y  
r e q u i r e d  f o r  i a p t e n o n  C a t i o n  w h i c h  w i l l  c r i t i c a l l y  
d e p e n d  o n  t h e  q u a l i t y  a n d  t y p e  o f  s c i e n t i s t s  
r e c r u i t e d  tod t h e  q u a l i t y  s o d  s o n s o t o f  a v a i l a b l e  
1 s t o r a t o r y  s p a c e  r o u n e n s u r a t e  w i t h  t h e  p r o g r e s s  o f  
• e t i v i c i e s .  T h e  w o r k p l a n  i s  e n v i s a g e d  o n d e r  f e a r  
h e a d i n g s :

( 1 )  l e s e a r c h ;
( 2 )  T r a i n i n g ;
( 3 )  A f f i l i a t e d  C e n t r e s ;  a n d
( 4 )  O t h e r  a c t i v i t i e s .

■ e s e a r c b _ a c t i v i t i e s

T h e  h e w  D e l h i  C o a p o o e a t  w i l l  f o c u s  o n  
a g r i c u l t u r e  s a d  h w n s n  a n d  a a i n a l  h e a l t h  a n d  t h e  
T r i e s t e  C o m p o n e n t  o n  i n d a s t r i a l  a p p l i c a t i o n *  o f  
b i s t o c b n o l c  g y .

I t  h a s  h o w e v e r ,  b e e n  n e c e s s a r y  t o  U n i t  t h e  
• n a b e r  o f  r e s e a r c h  a r e a s  f o r  s e v e r a l  r e a s o n s ,  k e e p i n g
i n  n i a d  t h e  inp o r t a n c e  o f  a c h i e v i n g  a  c r i t i c a l  n a a s  
o f  e f f o r t  w i t h  t h e  a n o a a t  o f  r t s o u r c e s  a v a i l a b l e .  I a  
c h o o s i n g  p a r t i c u l a r  r e s e a r c h  a r e a s  ( w i t u i a  w h i c h  
t o p i c s  w i l l  h a v e  t o  b e  s o r e  s p e c i f i c a l l y  i d e n t i f i e d  
s a  s e n i o *  a c i e n t i a t s  a r a  r e c r u i t s ! ) , r e g a r d  h a s  b e e n  
p a i d  i s  p a r t i c u l a r  t o  t h e  f o l l o w i n g  c r i t e r i a :  
a d e q u a c y  o f  r e q u i r s n a n t s  i a  t e n *  o f  o q u i p n a n t  s a d  
o t h e r  f a c i l i t i e s  f o r  r s s e s r c h ;  h i g h  s c i e n t i f i c  
c o n t e n t  o f  t h e  p r o b l e a  i n v o l v e d ,  w h i c h  i s  a n  
i n p o r t a n t  p o i n t  f o r  a t t r a c t i n g  t h e  a o s t  t a l e n t e d  a n d  
n o t i v s t e d  s c i e n t i s t s ;  a n d  t h e  p o s s i b i l i t i e s  o f  
o b t a i n i n g  w i t h i n  *  r e a s o n a b l e  t i n *  u s e f u l  a n d  
s i g r ' . f i c a n t  r e s u l t s ,  c o n s i d e r e d  i a  c o n t e n t  w i t h  
r e s e a r c h  i a  o t h e r  e s t a b l i s h e d  l a b o r a t o r i e s .

• a s s d  o n  t n a  f o r e g o i n g ,  it i s  p r o p o s e d  t h a t  t h e  
f o l l o w ! * *  r e s e a r c h  a r e a s  w i l l  b e  a d d r e s s e d :

. H e w  D e l h i  C o u e o n e n t :

( 1) P r o g r a m s  o n  a g r o b i o l o g y :

( a )  C o n t r o l  o f  s a p r o s s i o *  o f  t r a n s f e r r e d  g a s e s ;
(b )  C y t o p l n s n i c  n o l o  s t e r i l i t y ;
( c )  P l a n t  p r o t e i n s ;
(d )  H e r b i c i d e  r e s i s t a n c e ;  a n d
( a )  N i t r o g e n  f i x a t i o n .

( 2 )  P r o g r a w a e  a n  h u n a n

( a )  M a l a r i a ;  a a d
( b )  H e p a t i t i s

T r i e s t e  C o u p o n an t :

( 1 )  P r o g r e s e  o a  v i r a l  d i s e a a e s :

( a )  H u u a n  p a p i l l a s  v i r u s a * ;
( b )  K o c a v i r u a e s .

( 2 )  P r o g r a m e  o a  u o l e c u l c r  a s p e c t o  o f  D M A
r e p l i c a d o s  i a  h u u a n  c e l i a .

( 3 )  P r o g r e s o s  o n  u i c r o b i o l o g i c a l  d e g r a d a c i ó n  o f
l i g n o c e l l u l o s e .

T a k e n  t o g e t h e r  t h e  i n i t i a l  p r o g r a m e s  o f  C h e  t w o  
c o u p o n e n t s  w i l l  f o c u o  o u  i a p o r t s a t  r e s e a r c h  a r c a s  i a  
t h e  f i e l d  o f  a g r i c u l t u r a  a a d  h u a a a  h e a l t h ,  w i t b  t h e  
p o e s i b l e  a d d i t i o n  o f  l i g n o c e l l u l o a i c  d e g r a d a c i ó n .  It 
i *  c o n s i d e r a d  C h a t  s c a l e  f o r  i n d u s t r i a l  a p p l i c a c i o u  
o f  t h e  r e s e a r c h  r e s a l e s  i a  t h e  f i e l d  o f  h u a a a  h e a l t h  
w i l l  b e  t a k e a  n p  b y  t h e  T r i e s t e  c a a p a a a a t  a s  c h e y  
a a a r g e .  P r o a  c h a  r e s e a r c h  a n a  a i g h t  e x p e c t  c h e  
p r o d u c c i ó n  o f  d i a g n o o t i c s  w h i c h  a r e  v e r y  u s e f u l  
p r o d u c e s  w i c h  h i g h  a d d e d  v a l u é  a a d  q u i t a  a d a p t a d  c o  
s a a l l -  a a d  a a d i u a - s c a l *  i n d u s t r i a *  i a  d e v e l o p i a g  
c o u a t r i e s ,  l a  t h e  s s a e  l i g b c ,  v s c c i a e s  c o u l d  b e  
d e v e l o p e d ,  t r a d i c i o n a l  o r  a e w ,  a s  w a l l  a s  n o n  d r o g a  
a a d  s p p l i c a t i o u s ;  C h a s e  c o u l d  b e  o b t a i a e d  e i t h e r  b y  
d a s s i c a l  a n a n a  o r  b y  g e a a c i c  a n g i n e e r i n g  
a p p r o a c h e s .  T h e  p u r s u i t  o f  C b e s e  p o o s i b i l i t i e s  a u a t  
d o p e n d  o n  t h e  a c h i e v e a e a c  o f  s u f f i c i e a t  p r o g r e s o  i a  
r e s e a r c h .

T h e  p r o g r a a a e  i n  a g r o b i o l o g y  a i a s  a t  q u a l i t a t i v e  
a n d  q u a n t i t a t i v e  iay r o v e a e n t s  i a  s g r i c u l t u r e .  H o r k  
o n  t h e  c o n t r o l  o f  e x p r e s s i o n  o f  t r a a s f e r r e d  g e n e s  i *  
c o n s i d e r a d  t o  b e  f u n d a n « a t a l  s o  a s  t o  e n s e r e  
a f f e c t i v e  r e s o l e s  f r o a  g e a e t i c  a n g i n e e r i n g  i n  c e r a s  
o f  a c t u a l  a g r i c u l t u r a l  o u t p u t .  A t t e n t i o n  is a l s o  
g i v a n  t o  t h e  s u b j e c c  o f  e y t o p l a s a i c  a a l e  s t e r i l i t y  s o  
a a  t o  s a b a n e a  c h e  p o o s i b i l i t i e s  o f  o b t a i n i n g  h i g h  
y i o l d  v o r i s t i a s .  F o c u s  i n  C h i s  r a s p e c c  w i l l  b e  o u  
p e a r l  a i l l e t  a a l e  s t e r i l i t y ,  w h i c h  i s  a a  i a p o r t s a t  
c r o p  c h a c  c h r i v a s  i n  a r i d  r e g i o n a .  T h e  w o r k  o n  p l a n t  
p r o t e i a  q u a l i t y  w i l l  c o n c é n t r a t e  o n  S a a r e n t h u s . a g a i a  
a  c r o p  o f  i a p o r c a a c e  c o  d a v e l o p i a g  c o u n t r i a s .  T h e  
t ó p i c a  o f  p e s t i c i d a  r e s i s t a a c e  a n d  n i t r o g a a  f i x a c i o n  
w i l l  r a c e i v e  a c c a n c i o n .  A l t b o u g h  w o r k  o n  c h a c o  a a d  
o c h a r  o r e a s  i s  c a r r i a d  o u t  i n  s  v e r i a t y  o f  
l a b o r a t o r i o s ,  b e c a u s *  o f  c h e i r  o v a r a l l  i a p o r c a a c e  i c  
i *  c o n s i d e r a d  C h a t  a  " c e n t r e  o f  e x c e 1 1 a n c o H  l i k e  c h e  
1 0 C U  s h o w  I d  a l s o  c o n s i d e r  c h e s *  a s p e e  ts w i t h  d e f i a e d  
" n i _ n u * "  i a  t h e  d e v e l o p i a g  c o u a c r i e s  a a d  w o r k  a c  c h a  
c u t c i a g  e d g e  o f  S c i e n c e .  T h u s  c h e  w o r k  o *  n i t r o g a a  
f i x a t i o n  w i l l  c o n c e n t r ó t e  o n  s l o w  g r o w i a g  b h i s o b i u n  
w h i c h  s s r o c i a c e *  w i t h  l a g u n a s  w h i c h  g r o w  i n  
d e v e l o p i a g  c o u a c r i e s .

l o  r s g s r d  t o  c h e  p r o g r e s a s  i a  a ú n a n  
p s r s s i c o l o g y ,  c h o u g h  w o r k  i *  c s r r i e d  o w t  e l s e w b e r e  i n  
r s g s r d  t o  s a l a r i a  a n d  h e p a t i t i s ,  c h e  p o i a c  o f  
d e p a r t u r e  i s  t h *  d e v e l o p n s a c  o f  n a l s r i s  v a r c i n o s  
s u i t a b l a  c o  d i v e r s e  d e v e l o p i a g - c o u n t r y  c o n d i c i o n a  
s i n c e  t're s a l a r i a  p a r á s i t o  h a s  n s n y  s t a g s *  i n  i t *  
l i f e  c y c l s  a n d  s a c h  s e s g a  is a n t i g e n i c a l l y  d i f f e r e n t  
a n d  c o u l d  y o t e o t i s l l y  b e  i n c e r r u p c e d  b y  d i f f s r e n t  
v a c c i n e s .  L i k e w i s s ,  t h e  r e s e a r c h  p r o g r a a a *  i n  
h e p a t i t i s  v i r u s a *  w i l l  a n p h a s i s a  v i r u s a *  i n  
d e v e l o p i a g  c o q n t r i o s ,  s i n e e  n o  s u c h  s c r e s n i n g  h a s  
b a s u  c a r r i a d  o u t  s o  f s r  i s  c h s  w o r k  d o e *  o l s o w b s r e .
I t  i *  t h u s  p o s s i b l e  c o  t u n e  t h e  r e s e a r c h  w o r k  a e r e  
r l o s e l y  t o  c h a  c o a t i d o r a t i o o *  a o d  r a q u i r e a o e c *  oi 
d o v o l o p i n g - c o u n c r y  e n v i r n n a a n t * .

F o r  c h a  r e s e a r c h  p r o g r a a s a  o f  t h a  T r i a s t e  
c s a p o n e n t ,  r s c o n c  s p i d e s i e l e g i c a l  d a t o  s h o w  C h a t  c h a  
b w a a a  p a p i l l a s *  v i r u s  r o p r o s o n t *  a  p a r c i c u l a r l y  
i a p o r t a n t  n a a l c b  p r s b l s n  f o r  c h a  d e v e l o p i a g  w o r i d ,  
a g g r a v a t e d  b y  i n a d a q u s : *  h y g i e n e  ( s e l l i t i s *  s n d
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c o n d i t i o n s  o f  l i f t .  I s  m t  n | i o * i  o f  A f r i c a  
p a p i l l o m a - b a a e d  g e n i t a l  c a a c o r  ia t h a  a a i a  c a o a a  o f  
d e a t h  b y  c a a c o r  i a  w o m e n .  I t  i a  c o n s i d e r e d  t h a t  
t h e r e  i a  a a p l a  r o o a  f o r  n o v e l  a n d  s i g n i f i c a n t  
c o a t r i h a t i o a a  i a  t h i a  f i e l d  i a  a  r e l a t i v e l y  a b o r t  
s p a n  o f  t i n s .  L i k e w i s e ,  r o t a v i r u s e s  r e p r e s e n t  a  
f a a i l y  o f  B M A - b a s e d  v i r u a e s  o f  g r e a t  i a p o r t a a c e  t o  
t h e  d e v e l o p i n g  c o u n t r i e s  s i  a c e  t h e y  a r e  t h e  a a i a  
c a a s e  o f  i n f a n t  n o r t a l i t y  i a  a o s t  a r e a s  o f  t h e  
t r o p i c a l  w o r l d ,  d o c  t o  t h e i r  c a n s l a g  p a r t i c u l a r l y  
s e v e r s  f o r e s  o f  d i a r r h o e a  i a  i n f a n t s .  T h e  p r o g r a m s  
o a  a o l e c a l a r  a s p e c t s  o f  D M A  r e p l i c a t i o n  i a  h a a a a  
c e l l s  i s  e x p e c t e d  t o  h a v e  a  s t r i c t  c o r r e l a t i o n  i a  
p a r t i c u l a r  w i t h  t h e  s t u d y  o f  t h e  a o l e c u l a r  a n d  
c e l l u l a r  a s p e c t s  o f  h u a a n  p a p i l l o a a  v i r u a e s  s i n c e  
t h e y  g r o w  b y  u s i n g  t h e  D M A  r e p l i c a t i o n  a p p a r a t u s  o f  
t h e  h o s t  c e l l .

T h e  r a t i o n a l e  o f  a  p r o g r a a a c  o a  a i c r o b i a l  
d e g a d a t i a a  o f  l i g a o c e l l u l o e e  i s  p a r t i c u l a r l y  c o g e n t  
t o  t h e  d e v e l o p i n g  c o u n t r i e s  s h e r e i a  e x c e s s  f e e d s t o c k s  
a r e  s w h o p t i a a l l y  u s e d  a a d  b o t h  p u r e  c e l l u l o s e  a a d  
l i g n i n  b y p r o d u c t s  c a a  h a v e  e n h a n c e d  u s e  a n d  e c o n o m i c  
v a l a e .  H a r k  i a  t h i s  f i e l d  i s  o f  i n t e r a s t  s a d  
i a p o r t a a c e  a a d  d e s e r v e s  a d d i t i o n a l  e f f o r t s  w h i c h  n a y  
h e  a a u r c a s  o f  f u n d s  u n d e r  g r a n t s  f r o a  j o i s t

T h e  r e s e a r c h  p r o g r a m s  a a  s u g g e s t e d  a b o v e ,  i s  
e x p e c t e d  t o  h a v e  r e l e v a n c e  t o  t h e  w o r k  c o o t a a p l a t e d  
i a  s e v e r a l  a f f i l i a t e d  c e n t r e s .  I n  t h e  l i g h t  o f  a  
c a r e f u l  i d e n t i f i c a t i o n  o f  p o s s i b l e  j o i n t  p r o g r a a a e a ,  
c o a p l a a e a t a r y  r e s e a r c h  e f f o r t s  c a a  b e  d e v e l o p e d  w i t h  
t h e  a f f i l i a t e d  c e n t r e s  a s  a d d i t i o n a l  a a d  n e w  a r e a s  o f  
r e s e a r c h  a r e  p r Q u o t e d .  F o r  e x s a p l e ,  r e g a r d i n g  t h e  
■ a w  D e l h i  c o v e n a n t ,  A l g e r i a  i s  a l s o  i n t e r e s t e d  i n  
n i t r o g e n  f i x a t i o n ,  a r g e a t i a a  i a  t r y p a a o e o o e s ,  C h i n a  
i a  a g r i c a l t u r e l  p l a n t s  a a d  h e p a t i t i s  >  v a c c i n e .
C a b s  i s  i n v o l v e d  i n  g e n e t i c  t r a a s f o n e t i o n  o f  
C c m i n a c e o e . E g y p t  i s  w o r k i n g  o n  p l a n t  c e l l  c u l t u r e  
a a d  p r o p a g a t i o n ,  a a d  N i g e r i a  o s  h e p a t i t i s  B  v a c c i n e ,  
p l a n t  p a t h o g e n s  a a d  a s l a r i a  r h s u n t h e r a p y .  V e n e z u e l a  
h a s  a  l a r g e  p r o g r a m s  i a  C h a g a s  d i s e a s e ,  s o l a r i a ,  
s c h i s t s » a m i s s i s ,  l a i a h a a n i a a i a ,  a a d  n i t r o g e n  
f i x a t i o n .  I a  r e l a t i o n  t o  t h e  T r i a s t e  c o o p o o e n t ,  
A l g e r i a ,  A r g e a t i a a ,  D u l g a r i a ,  C u b a ,  C r e a t e  a n d  
N i g e r i a  o r e  i a t a r e s t e d  i n  e a t y a e  e n g i n e e r i n g .  T h e  
• o n e  C o n n e r i e s  p i n s  S e n e g a l  a a d  V a a a x a o l a  a r e  a l s o  
i n t e r e s t e d  i s  v a c c i n e s  a n d  d i a g n o s t i c s .  M o n o c l o n a l  
a n t ib o d i e s  a r e  o f  p a r t i c u l a r  i n t e r a s t  t o  A l g e r i a ,  
A r g e a t i a a ,  B u l g a r i a ,  C r a o c e ,  N i g e r i a ,  V e n e z u e l a  a a d  
l o g o s l a v i a .  T h e  u s e  o f  c e l l u l o s e  w a s t e  i s  o f  
i a t e r a o t  t o  A r g e a t i a a ,  C h i l e  a a d  C u b a .

Traiaia£
O n e  o f  t h e  c o n t r o l  a i a s  o f  t h e  I C C E B  i s  t o  

p r o v i d e  t r a i n i n g ,  p a r t i c u l a r l y  t h r o u g h  a  t w o - y e a r  
t r a i n i n g  p r o g r a a n a .  T h e  f u l l  s c a l e  o r g a n i s a t i o n  i n  
t h e  T r i e s t e  a n d  N o w  D e l h i  c s a p o n s e t s  w i l l  r e q u i r e  
s o n s  t i n s  a a  s c i e n t i s t s  j o i n  t h e  C e n t r a  a n d  d e v e l o p  
w o r k  i a  l a b o r a t o r i e s  t o  i n t e r a c t  a o s t  f r u i t f u l l y  w i t h  
y o u n g  s c i e n t i s t s  f r o a  n s a b e r  c o u n t r i e s .  H e n c e  s 
e s a h i n a t i o n  o f  t r a i n i n g  a p p r o a c h e s  is e n v i s a g e d  f o r  
t h e  i a t e r i a  p r o g r a m s :

( a )  R e g u l a r  t r a i n i n g  i n  t h e  I C C E B  u n d e r  s  
t w o - y e a r  t r a i n i n g  p r o g r a a n a .  F o u r  t r a i n e e s  c a n
h e  a c c e p t e d  i n  1 * 1 7  s a d  s i x  i a  I B M  i a  e a c h  c o n p o o e u e .

( b )  S h o r t - t e r n  a n d / o r  r e g u l a r  t r a i n i n g  i n  
a o a - I C C E B  i n s t i t u t i o n s  i s  u n d e r  c o n s i d e r a t i o n  a n d  
c o u l d  b e  u s e f u l  a l s o  t o  s c r e e n  p r o s p e c t i v e  r e s e a r c h  
s c i e n t i s t s  f o r  I C C B B .

( c )  S h o r t - t e r n  t r a i n i n g  c o u r s e s  o f  J  t o  i  w e e k s  
a r e  p l a n n e d  i n  t h a  t w o  c o m p o n e n t s  o r  a f f i l i a t e d  
c e n t r e s .  I t  i s  h o p e d  t o  o r g a n i s e  B  s u c h  t r a i n i h ;
r c u r s e s  i n  a l l  i n v o l v i n g  a t  '.east B O  p a r t i c i p a n t s  
d u r i n g  t h e  i n t e r  i a  p r o g r a m .  T h e r e  w i l l  b e  t w o  o r  
n o - a  t o u r s e e  i n  1 * B 7  a n d  t h r e e  a r e  i n  t h e  p l a n n i n g  
s t a g e  f o r  I B R D .  A s  o n  e x s a p l o  o f  t h e  c o u r s e s  
p r o p o s e s ,  t h e r e  i s  a  p r o p o s a l  f or a  t r a i n i n g  w o r k s h o p

a t  t h e  I C C E B  N e w  D e l h i  i n  t h e  f i e l d  o f  a o l e c u l a r  
b i o l o g y  o f  p h o t o s y n t h e s i s .  A n o t h e r  o n e ,  s c h e d u l e d  f o r
2 1 — 2 5  M a r c h  I B B B ,  w i l l  b e  o r g a n i s e d  i n  T r i e s t e  j o i n t l y  
b y  I C C E B  a n d  I C T F  o n  P r o t e i n  S t r u c t u r e  a-.d P r o t e i n  
M o d i f i c a t i o n  w i t h  w o r k s h o p s  a n d  s p e a k e r s  f r o a  b o t h  
a a j o r  r e s e a r c h  c e n t r e s  a a d  d e v e l o p i n g  c o u n t r i e s .  
F u r t h e r m o r e ,  t h e  a f f i l i a t e d  c e n t r e  i n  C r e t e  h a s  o f f e r e d  
a  c o u r s e  o n  a o l e c u l a r  g e n e t i c s .  T h e  C e n t r e  i n  B e l g r a d e  
h a s  o f f e r e d  o a e  o a  c l o n i n g ;  t h e  c e n t r e  i n  E e i j i n g  h a s  
p r o p o s e d  a  c o u r s e  o r g a n i s e d  b y  D a v i d  H o p w o o d  o n  t h e  
a o l e c u l a r  g e n e t i c s  o f  e t r e p t o a y c e t e s ;  t h e  C e n t r e  i n  
B u e n o s  A i r e s  i s  p r o p o s i n g  a  c o u r s e  o n  g e n e r a l  m i c r o ­
b i o l o g y  o f  s o i l  o r g a n i s e s  a n d  n i t r o g e n  f i x a t i o n ,  o t h e r  
i o i t i a l  c o n t a c t s  a a d  p r o p o s a l s  f r o m  a m b e r  c o u n t r i e s  
h o v e  r e s u l t e d  i n  t h e  -s a i l i n g  o f  a  f i r s t  v o l u m e  o n  
“ E x t r a -  c h r o m o s o m a l  E l e m e n t s  i n  E u k a r y o t e s ' *  t o  t h e  
l i b r a r i e s  o f  t h e  a f f i l i a t e d  c e n t r e s .  A  s e c o n d  v o l u m e  
o n  " P l a s m i d s  i n  B a c t e r i a 1* i a  a v a i l a b l e  f o e  t h e  s a m e  
d i s t r i b u t i o n .

A  s y s t e a a t i c  f l o w  o f  i n f o r m a t i o n  t o  a a d  f r o a  
a a n b e r  c o u n t r i e s ,  i n c l u d i n g  s i c e  v i s i t s ,  m u s t  b e  
a s s u r e d  a a d  o p e r a t i n g  b o  t h a t  I C C E B  n a y  h a  a u a r a  o f  
t h e  r e s e a r c h  a n d  t r a i n i n g  r e q u i r e m e n t s  o f  t h o s e  
c o u n t r i e s ;  t h i a  w i l l  h e l p  i n  t h a  p l a n n i n g  o f  
t r a i n i n g  c o u r s e s  a a d  w o r k s h o p s .  T h i s  n u t u a l  
a w a r e n e s s  o f  n e e d s  a a d  o p p o r t u n i t i e s  m a y  b e  h e l p e d  
g r e a t l y  b y  t h e  p r e p a r a t i o n  a n d  d i s t r i b u t i o n  b y  I C C E B  
t o  m e m b e r  c o u n t r i e s  o f  a p p r o p r i a t e  b r o c h u r e s  a a d  
q u e s t i o n n a i r e s .

A f f i l i a t e d  c e n t r e s

B e a r i n g  i n  m i n d  t h e  i n c a r  i n  p r o g r a a n a ,  
c o - o p e r a t i o n  w i t h  a f f i l i a t e d  c e n t r e s  w o u l d  i n c l u d e :

( a )  A d v i s o r y  s e r v i c e s ;
( b )  T r a i n i n g  f o r  a f f i l i a t e d - c a n t r e  p e r s o n n e l ;
( c )  T r a i n i n g  o r g a n i z e d  b y  s f f i l i a t a d  c o n t r a s ;  a n d
( d )  J o i n t  r e s e a r c h  p r o g r a m m e .

T h e  a c t i v i t i e s  r e l s c i n g  t o  t r a i n i n g  h a v e  a l r e a d y  
b e e n  i n d i c a t e d .  T o  s t a r t  o c h e r  a c t i v i t i e s ,  i n c l u d i n g  
a d v i s o r y  s e r v i c e s  a n d  j o i n t  r e s e a r c h  p r o g r a a n s s ,  i t  i s  
p r o p o s e d  t h a t  a l l  c o u n t r i e s  w h o s e  i n s t i t u t i o n s  h a v e  
b o o n  g r a n t e d  a f f i l i a t e d  s t a t u s  w i l l  b e  v i s i t e d  b y  a  
s c i e n t i f i c  m i s s i o n  o f  o n e  o r  a o r s  e c i e n c i s t ( s ) ,  
o r g a n i z e d  b y  t h a  D i r e c t o r .  T h e  D i r e c t o r ,  t h e  t w o  
h e a d s  o f  c o o p o o e n t s  a n d  n s a b e r s  o f  t h a  P a n e l  o f  
S c i e n t i f i c  A d v i s e r s  ( P S A )  w i l l  p a r t i c i p a t e  i n  s u c h  
a i s s i o n s .  T h r o u g h  t h i s  p r o c e s s  t h e  s c o p e  f o r  j o i n t  
r e s e a r c h  p r o g r a m s »  a n d  t h e  p o s s i b i l i t i e s  o f  
i n t e r a c t i o n s  f o r  a u t o s !  e a h s a c e a s n t  f o r  t h a  a f f i l i a t e d  
c o n t r a s  i s  o n  s a t i c i p s c a d  o b j e c t i v e .

O t h s r _ a c t i v i t i a s

( s) A d v i s o r y  s e r v i c e s  w i l l  b e  p r o v i d e d  t o  a s a b e r  
c o u n t r i e s  c o n c e r n i n g  i n s t i t u t i o n a l ,  p o l i c y  o r  
s c i a n t i f i c  a s p e c t s  o f  r s s a a r c h  a n d  a p p l i c a t i o n  o f  
b i o t e c h n o l o g y .  T h e  D i r e c t o r  w i l l  d r a w  u p o n  t h a  
e x p e r t i s e  a v a i l a b l e  w o r l d w i d e  a n d  a r r a n g e  f o r  s u c h  
a d v i s o r y  s e r v i c s s  i n  c o n s u l t a t i o n  w i t h  t h e  g o v e r n m e n t »  
s a d  t h e i r  s c i e n t i s t s .

( b) V i s i t i n | _ r e s s s r c h _ s c i e n t i s t s  w i t h  e a i n a n t  
e s t a b l i s h e d  r e c o r d s  w i l l  b e  i n v i t e d  t o  p a r t i c i p a t e  i a  
a n d  a d v i s e  o n  r e s e a r c h  o f  e a c h  c o a p o n e n t  o n c e  
s c i a n t i f i c  w o r k  h a s  s t a r t e d .  S e v e r a l  s u c h  v i s i t s  
i n c l u d i n g  t h o s e  p e r m i t t e d  b y  t h a  W o r k s h o p  w i t h  I C T P  o n  
P r o t a i a s  a n d  t h e  o n e  o n  S y n t h e s i s  i n  P l a n t  O r g a n e l l e s  
a r e  e n v i s a g e d  f o r  1 B S B .

( c )  E x p e r t  t r o u s  n s s t i n n s  w i t h  s p e c i f i c  t o p i c s  
o f  c r i t i c a l  I m p o r t a n c e  t o  e a c h  c o a p o n e n t  a n d  a s a b a r  
c o u n t r i e s '  r s s a a r c h  p r o g r a a n a »  a r e  f o r e s e e n  f a r  
1 B B S - 1 B S B  w i t h  t o p i c s  t o  b o  i d e n t i f i e d .

( d )  P B A _ a a u t i n t s  s r s  a n t i c i p a t e d  t o  b s  c o n v e n e d  
o n e s  a  y e a r  a s  p r o j e c t e d  i n  t b s  S t a t u t e s  w i t h  a o r s  
f r s q w s a t  c o n s u l t a t i o n  o n  s a l s c t a d  t o p i c s  i n c l u d i n g  
p e r s o n n e l  s e c t i o n ,  r e s e a r c h  c o n f e r e n c e s  a n d  s a  a i d  f o r  
t r a i n i n g  p r o g r a a n s s .
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(• )  A  F o w l  o f  S c i e n t i s t s  f r n o  o t o b t r  c o u n t r i e s  
i o  t o  b o  c o n s i d e r e d  b y  t b o  P S A  a t  i t a  N a y  1 9 8 7  
n e s t i n g .  T b o  F o n a  w i l l  b o  o r | u i i * 0  w i t h  t h o  a i a  o f  
a s s u r i n g  t b o  n e s t i n g  a a d  i a t o r a c t i o o  o f  t b o  I C C E B  
D i r e c t o r .  H e a d s  o f  c i a p o o n t o  a n d  F S A  w i t h  a c i o n t i a r a  
o f  t b o  a f f i l i a t e d  e m t r o a  a n d  o f  o t h e r  a e a b e r  c o w o t r i e a .

A p p o i o t a e a t  o f  t h e  B a a d a  o f  C o o p o n e n t a

P r o f .  A .  F a l a a c h i ,  o a  a p p o i o t a e a t  a a  B e a d  o f  
T r i e s t e  C o a p o a a a t ,  a a a o a e d  h i e  d a t i e e  o o  a  p a r t - t i a e  
b a a i a  o o  1 N o v a a o c r  1 9 8 6 ,  a a d  f r o a  1 A p r i l  1 9 8 7 ,  b a a  
• a t a b l i a b e d  o a  a  f a l l - t i a a  b a a i a  b i a  o f f i c e  a t  T r . c a t c  
t o  c o M a e t  b i a  w o r k  p r o g r e w e e  a a  H e a d  o f  t h e  C o a p o a a a t .

F o l l o w i a g  t h e  P r e p a r a t o r y  r p a a i t t a e ' e  e o d o r a e -  
■ e o t  o f  t h e  p r o p o a a l  o f  t h e  P a a e l  o f  S c i e a t i f i c  
A d w i a e r a ,  t h e  p a a e l  o f  c a a d i d a t e a  f o r  t h e  H e w  D e l h i  
c o a p o a a a t  w a a  e n l a r g e d  t o  i n c l u d e  P r o f .  K .  K .  T e w a r i .
T h e  D i r e c t o r  o f  t h e  I C C E B ,  a f t e r  c a r e f u l  c o o a i d e r a ­
t i o n  o f  t h e  c a a d i d a t e a *  a e r i t e  a n d  e w a i l a b i l i t y ,  
a e l e c t e d  P r o f .  K .  K .  T e w a r i  a a  H e a d  o f  H e w  D e l h i

A p p o i o t a e a t  o f  a d m i n i s t r a t i v e  a a d  a c i e a t i f i c  p e r a o o a e l  
a t  t h e  H a w  D e l h i  a a d  T t i e a t e  c o a o o a o a ta

A a  o f  1 3  A p r i l  1 9 8 7 ,  P r o f .  A .  F a l a a c h i  h a a  
a p p o i a t e d  t b o  f i r a t  s u p p o r t i n g  a t a f f  f o r  t h e  
c o a p o a a a t .  A a  r e g a r d e  t h e  r e e r w i t a e a t  o f  a c i e a t i f i c  
p e r a o a a e l  f o r  t h e  I C C E B ,  t h e  D i r e c t o r ,  a a a i a t e d  b y  b o t h  
t h e  H e a d  o f  T r i e e t e  a a d  H e w  D e l h i  c o a p o a a a t a ,  p r e p a r e d  
t e r a a  o f  r e f e r e a c e  f o r  a e n i o r  a a d  j u n i o r  e c i e a t i a t a .  A  
g e n e r a l  a o a o o a c a a e a t  w a a  e w b e e g u e a t l y  p u b l i s h e d  i n  
l e a d i n g  a c i e a t i f i c  p e r i o d i c a l a .  S i a a l t a a e o a a l y ,  U H 1 D 0  
b r o u g h t  t h e  a d w e r t i s e a e n t  t o  t h e  a t t e a t i o a  o f  t h e  I C C E B  
a a a b e r  c o a a t r i e a  b y  l e t t e r  a a d  t h e  O H I D O  P r o j e c t  
P e r s o n n e l  R e e r w i t a e a t  B r a n c h  a a d e  a  e i a i l a r  
a a a o u a c e a e a t  t h r o u g h  t h e  n a t i o n a l  r e c r u i t a a a t  a e r w i c e a  
o f  E a r o p e a a  c o a a t r i e a .

A a  o f  1 1  H a y  1 9 8 7  n o t e  t h a n  1 0 0  a p p l i c a t i o o e  f o r  
a c i e a t i f i c  a p p o i a t a e a t a  h a v e  b e e n  r e v i e w e d  a a d  a r e  
u n d e r  c o a a i d e r a t i r  j . T h e  s c r e e n i n g  p r o c e d u r e  a a d  f i n a l  
s e l e c t i o n  is s u b j e c t  t o  s c i e a t i f i c  a a r i t a ,  f i e l d  o f  
e a p o r t i o n ,  a v a i l a b i l i t y  o f  p e a t  i n  t h e  c o a p o a a a t  o f  
c h o i c e  a s  w e l l  a s  t h e  t i n s  s c h e d u l e  a a d  t h e  r e s e a r c h  
p r o j e c t s  t o  b e  p u r s u e d  i n i t i a l l y .  T h e  a d v i c e  o f  t h e  
P a a e l  o f  S c i e n t i f i c  A d v i s e r s  w i l l  b e  o b t a i n e d  i n  t h e  
s c r e e n i n g  o f  c a n d i d a t e s .
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A r g e n t i n a ;

" F u a d s c i d a  C a n o o a a r "  I n s t i t u t e  d a  
l a v a a t i f a c i o n e a  B l o s e l u l c a e  
P a r t r i c i s s  A r g e n t i n e s  6 3 3  
1 6 0 3  B u e a o s  A i r e s ,  A r g s a t i a a  
T e l . :  8 8 - 6 0 1 6 / 6 0 1 9 ,  T s l a a :  1 8 6 9 6  i b u b s  s r

H s s p o n s l b l s  p e r s o n : D r .  L a i s  F .  L e l o i r ,  P r s s i d s n t

A l g e r i a ;

M i o i s t * r e _ d £ _ J ^ l a a a i j2g g a t _ * u g 6r i e u r  
R o u t s  d a  D a l y  I b r s h i a  
B s a s h n o u a - A l g s r i s
T e l . ;  7 9  0 1  0 2  o r  7 9  0 2  6 9  o r  7 9  19 0 8

R e s p o n s i b l e  e a r s o u : C h e k i b - A r e l a a a ,  C e a s e i l i a r
( A d v i s e r :  B i o t e c h n o l o g y  P r o g r a m s )

B u l g a r i a

R e s e a r c h  C e n t r a  f o r  B i o t e c h n o l o g y  
1 2 3  L a n i n  B l v d . ,  b l .  2 
1 1 1 3  S o f i a ,  S a f a r i s  
T e l . :  7 0 - 3 3 - 2 6 / 7 0 - 6 1 - 6 9  
T s l a a :  2 2 3 6 8  t a b  p.-o p g

R s s p s a s l b l s  e a . s o a l  D r .  K s s t s d i a  O s a c h a v ,
B a a c u t i v a  D l r s s e o r

T h e  B a r a a r c h  C e n t r e  f o r  B i o t e c h n o l o g y  ( I n s t i t u t i o n )  
B u l g a r i a n  A c a d e e y  o f  s c i e n c e s  
A d a d a a i c i a a  C e o r g i  B o o c h e v  S t r .
2 6  b l o c k  
S o f i a

C h i n a :

C h i n e  R a t i o n a l  C e n t e r  f o r  B i o t e c h n o l o g y
¿ e v e l n p a t n t
3 6  S a a  L i - h e  R d .
B e i j i n g

C h i n a
T e l . :  8 9  6 2  3 3
T e l e x :  2 2 3 6 9  A n s w e r  b a c k  c o d e :  S S T C C  C H  

R e s p o n s i b l e  p a r s o n : D r .  T o n g h u i  L i u ,  D e p u t y  D i r e c t o r  

C u b a :

C e n t r o  d e  I n v e s t i g a c i o n e s  B i o l ó g i c a s
B i r n r s n r s r n s ------ —
C ú b e n s e a n .  P l a y a  
H a b a n a
T a l . :  2 0 - 0 0 7 1  t o  7 8  
T e l e x :  3 1 1 0 7 2  c u b a c i b

R e s p o n s i b l e  p e r s o n : D r .  P e d r o  L a p e s  S. ir>.. D i r e c t o r  

tRTPt:
T h e  E g y p t i a n  A f f i l i a t e d  C e n t r e  f o r  C e n e t i c  
E n g i n e e r i n g  a n J  B i o t a c h n o l o g y  
A S R X ,  1 0 1  H e a r  E l - E i n i  S t r e e t  
C a i r o ,  E g y p t
T e l .: 5 5 - 1 0 - 6 7 / 5 6 - 6 5 - 3 2
T e l e x :  9 3 0 6 9  A n s w e r  b a c k  c o d e :  A S E T  U N
C a b l e ;  A C A S C T I

R e s p o n s i b l e  p e r s o n : D r .  H o h a a a d  A b d e l  H a d j i ,  D i r e c t o r

G r e e c e : * i,

I n s t i t u t e  f o r  H o l e c o l a r  B i o l o g y  a n d  B i o t a c h n o l o g y
T b s  H a s e a r c b  C e n t r e  o f  (irate
P . 0 .  B o x  1 5 2 7
H e r s k l i o o ,  C r a t e
C r e s c e
T e l . :  3 0 / 6 1 / 2 3 5 9 6 7

R e s p o n s i b l e  p e r s o n : D r .  F .  C .  K s f a t o s ,  D i r e c t o r  

H i g s r i a :

F e d e r a l  M i n i s t r y  o f  S c i e n c e  a n d  T e c h n o l o g y
M e d i c a l  a n d  M a t u r e !  S c i e n c e s
i, E o f o  A b a v o a i  S t r e e t
P . M . B .  1 2 7 9 3
V / I s l a n d
L a g o s
T a l . :  ( O D - 6 1 6 6 2 2

R e s g o n s i b l s j e r s o n :  D r .  0 .  O g u n y e ,  D i r e c t o r

J ¡ « i o n a l _ I n a t i t u t e _ f 8r_J¡2d i e ¿ l _ J ¡ a s e a r e h
¿ 4 n o n 4  C r e s c e n t
P r i v a t a  M a i l  B a g  2 0 1 3
T a b a
L a g o s

C a b l e :  H E D R E S C O H ,  L A G O S  

Y u | o . l s v i a i

G e n e t i c  E n g i n e e r i n g  C e n t e r
V o j v o J a  J c e p e i l j  B ----------
P . 0 .  B o x  7 9 6
B e l g r a d e

T u g o s l s v i s
T s l . (  6 9 1 - 1 9 8  O f f i c e ,  6 9 1 - 3 9 5  L a b o r a t o r y  
T a l a s :  1 1 8 6 7  V 8 M 0 H T  Y U

R e s p o n s i b l e  s e r s o n ; P r o f .  V l a d i a i r  C l i l i a ,  D i r s s t o r
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S t a t u a  o f  S i a n a t o r t / B a t i f i e a t i o a  o f  t h a  S t a t a t a a---------“— of tÊa^ccar-------------
( a s  o f  A p r i l  L Í I I )

S t a t e S t a t u t o s P r o t o c o l
R a t i f i c a t i o n  

o r  A c c e p t a n c e S t a t e S t a t u t e s P r o t o c o l

R a t i f i c a t i o n '  

o r  A c c e p t a n c e

A f g h a n i s t a n  1 3  S e p t .  1 M 3 1/ 1 5  A u g .  1 9 8 * E u w a i t 1 3 S e p t .  1 9 8 3 2 1  O c t . 1 9 8 6  3/

2 8  M a r .  1 9 8 *  2 7 M a u r i t a n i a 1 3 S e p t .  1 9 8 3

A l g a r i a 1 3  S e p t .  1 9 8 3 * *  B o v .  1 9 8 5 H a u r i t i u s 1 9 S e p t .  1 9 8 * 1 9  S e p t .  1 9 8 *
A r g e n t i n a 1 3  S e p t .  1 9 8 3 *  A p r .  1 9 8 * H r x i c o 1 3 S e p t .  1 9 8 3  1/ 2 5  O c t .  1 9 8 * y

B h u t a n 3 1  H a y  1 9 8 * 3 1  H e y  1 9 8 * 7 H a y  1 9 8 5 2 1 M a y  1 9 8 *  2/

B o l i v i a 1 3  S e p t .  1 9 8 3 M o r o c c o 1 9 O c t .  1 9 8 * 1 9  O c t .  1 9 8 *

B r a s i l 5  H a y  1 9 8 6 5  H a y  1 9 8 6 B i g e r i a 1 3 S e p t .  1 9 8 3 2  M a y  1 9 8 5

B u l g a r i a 1 3  S e p t .  1 9 8 3 1/ *  A p r .  1 9 8 * 2 3  J u n e  1 9 8 6  3 / P a k i s t a n * B o v .  1 9 8 3

C h i l e 1 3  S e p t .  1 9 8 3 *  A p r .  1 9 8 * Tinw 1 1 D e c .  1 9 8 * 1 1  D e c .  1 9 8 * 1 2  A u g .  1 9 8 6

C h i n a 1 3  S e p t .  1 9 8 3 P e r u 2 2 M a r .  1 9 8 * *  A p r .  1 9 8 *
C o l o m b i a 2 1  l e v .  1 9 8 6 S e n e g a l 2 9 J u r a  1 9 8 « 2 9  J u r a  1 9 8 * «  H a y  1 9 8 5

C o n g o 1 3  S e p t .  1 9 8 3 S p a i n 1 3 S a p t .  1 9 8 3

C u b a 1 3  S e p t .  1 9 8 3 *  A p r .  1 9 8 * 3 0  J u n e  1 9 8 6 S u d a n 1 3 S e p t .  1 9 8 3

E c u a d o r 1 3  S e p t .  1 9 8 3 T h a i l a n d 1 3 S e p t .  1 9 8 3

E g y p t 1 3  S e p t .  1 9 8 3 2  J a n .  1 9 8 6 1 3  J a n .  1 9 8 7 T r a i a i d a d 1 3 S e p t .  1 9 8 3 8 F o b .  1 9 8 5

C r a n e s 1 3  S a p t .  1 9 8 3 *  A p r .  1 9 8 * a n d  T o b a g o
A n g a r y 1 3  J a n .  1 9 8 7 1 3  J a n .  1 9 8 7 T u n i s i a 2 7 O c t .  1 9 8 3

I n d i a 1 3  S e p t .  1 9 8 3 *  A p r .  1 9 8 * 9  J u l y  1 9 8 5 T a r a r é a l a 1 3 S e p t .  1 9 8 3 *  A p r .  1 9 8 * 1 5  O c t .  1 9 8 5
I n d o a a a i a 1 3  S e p e .  1 9 8 3 f i a t  b a n 1 7 S e p t .  1 9 8 « 1 7  S e p t .  1 9 8 *

I r a q 2 8  F e b .  1 9 8 * 2 3  O c t .  1 9 8 * 1 9  F a b .  1 9 8 5 Y u g o s l a v i a 1 3 S e p t .  1 9 8 3 *  A p r .  1 9 8 * 1 8  M a r c h  1 9 8 7

I t a l y 1 3  S e p t .  1 9 8 3 *  A p r .  1 9 8 * Z a i r e 1 3 S a p t .  1 9 8 3

1 /  S i g n a t u r e  a d  i t f a r w t e  
7 /  C o n f i r m a t i o n  o f  s i g n a t u r e  a d  r e f e r e n d u m  
3 /  R a t i f i e d  w i t h  a  d e c l a r a t i o n

0 1  a n d  o t h a r  o r g a n i s a t i o n a ' n o n a

F A Q  -  T o o a r d a  f r e o  a c c a a »  t o  p l a a t  t a n a t i crcMurces
F u r t h e r  a t a p a  « a r a  t a k a n  r a e a n t l y  t o  i n c r e a a a  

c o - o p a r a t i o n  i n  e n a c e r e i n g  a n d  f r e e l y  e s c h e n g i n g  t h a  
w o r l d ' e  p l a n t  g a n a c i e  r a a o n r c a a  ( g a r o p l a a n )  • A  
« o r k i n g  g r o u p  o f  t h a  C o r a i e e i o n  o n  F l a n t  C a n a  t i c  
l a e o o r c a a  a t  t h a  U n i t e d  l a t i o n e  F o o d  a n d  A g r i c u l t u r a  
O r g a a i c a t i ó n  ( F A O )  n a t  f o r  t h a  f i r a t  t i n a  l a  J o ñ a  
l M f  t o  a n a n i n a  i a p o r t a n t  l a g a l  i a a u a a  c o n c a r n i n g  
g a r a p l a a n  c o l l a c t i o n a ,  a a  « a l l  a a  a  f e a a i b i l í t y  a t u d y  
o n  t h a  a a t a h l i a b n a n t  o f  a n  i n t a r n a t i o n a l  f u n d  f o r  
g a r a p l a a n  a n d  o c h a r  t o c h a i c a l  ñ a t e a r a .

T h a  C o r a i s s i o n  « a a  a a t  o p  i a  1 9 S 3  a n d  c h a r g a d  
« i c h  a n  " u n d a r t a k í n g ”  e o  a n a u r a  t h a  d a v a l o p n a n e ,  
a t r a n g t h a n i a g  a n d  n o n i t o r i a g  o f  a  g l o b a l  e y e t a n  f o r  
g a r a p l a a n .  A  « o r k i n g  g r o n p  « a a  a a t  o p  t o  a n n i t o r  
p r o g r a a a  a n d  n a b a  r a c o a n a n d a t i o n a .

K o a t  o f  c h a  g a r a p l a a n  o a a d a d  f o r  p l a ñ e  b r a a d i a g ,  
a a a d  p r o f a c e i o a  a n d  a a a d  i n p r o v a o o n t  i a  l o c a t a d  i n  
g a n o  b a a k a  i n  t h a  i n d o a c r i a l i s a d  c o u a t r i a a ,  a l t h o u g h  
n u c h  o f  c h a  b a a i c  p l a ñ e  r a t e r i a l  f o r  e b a a a  
c o l l a c t i o n a  o r i g i a a l l y  c a n a  f r o n  g a n o - r i c h  d a v a l o p i n g  
c o u n e r i a a ,  « h i c h  a r a  o f e a n  d a n i a d  a e e a a a  t o  a u c b  
r a a o u r e a a  o n  t h a  g r a v a d a  o f  p r a c a c e i n g  p l a n t  
b r a n d a r a ’ r i g h t a .  T h a a a  r a a o u r e a a  a r a  v i d a l y  
r a g a r d a d  a a  v i t a l  e o  e h a  f o o d  a a c u r i t y  o f  c h a  T h i r d  
W o r l d .

O r a  o f  c h a  r a i n  t o a b a  o f  c h a  « o r k i n g  g r o u p  « a a  
t o  a n a l y a a  c h a  l a g a l  a a p a c t a  o f  t h a  r a a a r v a t i o n a  
a a p r a a a a d  b y  a c r a  i n d u a c r i a l i a a d  c o u n e r i a a  a b o v e  
r a v a a  t o  o f f a r  ( r e a t a r  a c e o a a  t o  g a r a p l a a n  f o r  T h i r d  
W o r l d  c o u n e r i a a .  l e  a o a c  a l e o  f i a d  « a y a  t o  a t t r a c t  
c h a  v i d a e t  p o o a i b l a  a c c a p c a a c a  o f  a u c h  a n  
a r r a a g a n a n t .  A c c o r d i n g  t o  t h a  F A O ,  a o a a  o f  t h a  
r o o o r v a e i o n a  a r a  l i n i t a d  t o  a p a c i f i e  p r o b l a r a  o r  e o  
c a r t e l a  c y p a a  o f  a a a d .  v h i e h  i n  t h o n a a l v a a  d o  n o t

p r a a a n t  a  r a j o r  o b o t a c l o .  O n  t h a  o t h e r  h a n d ,  b r o a d e r  
q u e s t i o n s  o f  p l a n t  b r o o d e r « '  r i g h t «  a n d  o f  t b o  d e r a n d  
f o r  u a r a a t r i c t a d  a c c o a o  t o  g e n e t i c  r a a o u r c a e ,  « h i c k  
h a v e  b o o n  o x p r a e c o d  b y  a o w  2 0  c o u n t r i e a ,  a r e  
f o r n i d a b l e  b a r r i a r a  t o  a a  i n t e r n a t i o n a l  a g r e e m e n t .

A n o t h e r  i n p o r c a n t  i a a u o  r e v i e w e d  b y  t h e  « o r k i n g  
g r o u p  « a a  t h e  r e l a t i o n a b i p  b e t w e e n  F A O  a n d  t h e  
I n t e r n a t i o n a l  B a n k  f o r  . l a n e  C a n o e i c  R e s o u r c e s  
( I g P G t ) ,  w h i c h  ie o t a f f a d  b y  a n d  b o u e e d  i a  t h e  F A O  
h e a d q u a r t e r «  i n  t a n a .  T h a  I S F C g ,  w h i c h  a i a a  a t  
c o l l e c t i n g ,  p r e e e r v i a g  a n d  a n a u r i a g  f r e e  a c c a a a  t o  
p l a n t  g e n e t i c  r a a o u r c e a ,  h a e  b o o n  a a v o r e l ;  c r i t i c i s e d  
b y  « o n e  n o n - g o v a r a n a n t  o r g a n i s a t i o n a  f o r  i c e  a l l e g e d  
c o l l e c t i n g  o f  a a t e r i a l  i n  d e v e l o p i n g  c o u n t r i e s  i a  t h e  
n o n e  o f  t h a  F A O  a n d  « C o r i n g  i t  i a  t b o  i n d u s t r i a l i s e d  
c o u n t r i e s ,  p a r t i c u l a r l y  t h e  U S .

T h e  w o r k i n g  g r o u p  e x p r e s s e d  c o n c e r n  o v e r  t h e  
f i n a n c i a l  c o n s t r a i n t s  a n d  l a c k  o f  i n f r a s t r u c t u r e  a n d  
o f  t r a i n e d  p e r s o n n e l  i n  t h a  T h i r d  W o r l d  c o u n t r i e s  *  
t h e  f r e q u e n t  c a u s e s  o f  b o t t l e n e c k s  i a  r a s e a r c h  
o p e r a t i o n « -  C o n s e q u e n t l y ,  " r e s e a r c h  a n d  d e v e l o p m e n t  
o f  v a l u a b l e  g a r a p l a a n  i s  o f t e n  t r a n s f e r r e d  t o  
i n d u s t r i a l  c o u n t r i e s  o u t s i d e  t h a  n a t u r a l  r a n g e  o f  
a p a c i e s  c o n c e r o a d ,  t h u s  d e c i s i v e l y  i n f l u e n c i n g  t b o  
r e s e a r c h  p r i o r i t i s e  a n d  d e  f a c t o  c o n t r o l  o v e r  t h i s  
r a e o w r e a " ,  t h a  w o r k i n g  g r o u p  c o n c l u d e d .

A a  a  r e s u l t  o f  t b o  g r o u p ' s  r e c o r a e a d a t i e n a ,  t h e  
F A O  i s  a p p e a l i n g  t o  p o t e n t i a l  d o n o r  g o v e r n a n c e ,  
o r g a n i s a t i o n a  a n d  i a d u s e r i a s  e o  g i v e  f i n a n c i a l  
s u p p o r t  t o  a n  I n t e r n a t i o n a l  F u n d  f o r  F l a n t  C e n o t i c  
R e s o u r c e s ,  C o  h e l p  T h i r d  W o r l d  f a r m e r s .  ( S o u r c e ;  
A a i a - P a c i f i c  T e c h  M o n i t o r . S e p t e m b e r  -  O c t o b e r  1 9 8 * ) .

S o c i s l _ i s o u e g

C a l l  f o r  s t r i c t e r  l a a i a l a t i o n

T i g h t e r  l e g i s l a t i v e  a n d  r o g u l a c o r y  r e s t r i c t i o n s ,  
a n d  g r o a t l y  i n c r e a s e d  p u b l i c  a v e r e a s e e  o f
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b i o t e c h — l o g y  r e s e a r c h  a a d  A m l o p a n e  a c t i v i t i e s  
« e r e  o a  t h e  > | «W i  f a r  a c t i o «  d e v e l o p e d  a t  t h e  
C a s B i t t e e  f o r  R e s p e — i b l e  C e a a t i c s '  c o a f e r e a c a  i a  
R o w sah ct o a  C r e a t i a t  a a  A g e n d a  f a r  l i o t e c h n o l o g y :  
f o o d .  H e a l t h  s a d  t h e  E a v i r o o a a a t .  O n e  r e c o — e n d s  t  i o n  
e h i c h  i a » r | « <  f r a *  t h e  c o a f e r e a c e  w a e  t h a t  a  r e s e a r c h  
a o r a t o r i o a  a h o o l d  h e  i a p — e d  a a t i l  a  a e w ,  t i g h t e r  
r e g u l a t o r y  f r a e e o o r k  c o a i d  h a  p u t  i a  p l a c e .  T h e r e  
u a s  a  c l e a r  c o n s e n s u s  — n a g  t h o s e  a t t e n d i n g  t h e  
c o a f e r e a c e  t h a t  c o r r a a t  r e g a l a t i o a a  a n d  l a w s  w e r e  
i n a d e q u a t e  t o  o v e r s e e  c— t i n n e d  s a f e  a a d  s o c i a l l y  
r e s p e o a i h l e  d e v e l o p — n t i a  t h i s  c r i t i c a l  a r e s  o f  
s c i e n t i f i c  r e s e a r c h .  P a r t  o f  t h e  p r o b l e m  w a s  f e l t  t o  
l i e  i a  t h e  f e e t  t h a t ,  u n l i k e  i a a u e a  s u c h  a s  n u c l e a r  
p o w e r  a a d  t o x i c  w a s t e ,  t h e r e  h a s  u n t i l  n o w  b e e n  
l i m i t e d  p u b l i c  a w a r e n e s s  o f  t h e s e  c o m p l e x  i s s u e a  a a d  
l i t t l e  p u b l i c  p a r t i c i p a t i o n  i a  t h e  d e c i s i o n - m a k i n g  
p r o c e s s .  T h e  C o m m i t t e e  f o r  R e s p o n s i b l e  G e n e t i c s ,  
l o c a t e d  a t  I M A  S o u t h  S t r e e t ,  l o s t — . H A  0 2 1 1 1 ,  O S A ,  
p l —  t o  m o v e  f o r w a r d  a c t i v e l y  i a  t h e  c o m i n g  m o n t h s  t o  
b e g i n  i u p l e n e a t i a g  a n s y  o f  t h a  c — f e r e a c e  
r o c a — a a d a t i o a a .  ( S o u r c e :  B i o t e c h — l o g y  B u l l e t i n ,  
f o l .  5 ,  H o .  U .  D a c a m h s r  I t S S T J

E t h i c a l  a n d  s o c i a l  i s s u e s  o f  g e n e t i c  t e s t i n g

R o w  g e n e t i c  t e s t s  a r e  r a i s i n g  a  h — t  o f  l e g a l ,  
s o e i a l  a a d  e t h i c a l  i s a — s .  S o —  t e s t s  w i l l  b e  a b l e  
t o  t e l l  u h e t h e r  a  p e r a —  h a s  —  — t r e a t a b l e  d i s e a s e
t h a t  w i l l  s t r i k e  a — h  l a t e r  i a  l i f e ,  l i k e
0 — t i a g t o o ' a  d i s e a — . T h e  a b i l i t y  t o  s e r a —  l a r g e  
n u m b e r s  o f  p e o p l e  f o r  v a r i o —  d i s o r d e r s  r a i — s  t h e  
q— s c i o n s  o f  a h a  a h — I d  b e  — r e — a d ,  « h o  a h — I d  p a y  
f o r  i t ,  a a d  w h o  a h — I d  h e —  a c c e s s  t o  t h e  r e — I t s .  
l a  ú t e r o  t e s t s  i n e v i t a b l y  l e a d  t o  q w e a t i o —  a f f — t i a g  
a b o r t i —  a a d  i n  u t e t o  t r e a t m e n t s .  L e g a l  i s a — a  
i n v o l v e d  i n  s c r e e n i n g  a r a  — a e r o — . ( a p l o y a r a  m i g h t  
d i — i s s  a  p e r s o n  f o u n d  t o  h a —  a  d i a e a —  t h a t  w i l l  
s h o r t —  t h e  e m p l o y e e ' s  w o r k i n g  l i f e .  B y  1 9 * 1  t e s t s  
w i l l  b e  a v a i l a b l e  f o r  a n y  h —  g e n e .  T h e —  a r e  
a l r e a d y  a b o u t  1 , 0 0 0  r e s t r i c t : —  f r a g a — t  l e n g t h  
p o l y m o r p h  i n s  t h a t  d e t e c t  a  s i t a  —  t h e  g e n o —  s h a r e  
a  v a r i a t i —  i a  t h a  D M  s e q u e a —  o c c u r s .

O s i a g  t h e  g e n e t i c  B a r k e r s  f o r  d i s — a —  — y  
e v — t— l l y  a l l —  t h e  c a — s t i v e  g a n e s  r h s — a l v —  t o  b e  
f o u n d ,  a a d  p e r h a p s  t h i s  i n f e r — t i —  c —  h e l p  p r o d — e  
o f f — t i v e  t r e s t a — t. H o w e v e r  so—  t e s t s  w i l l  
i a d i c s t e  d i s e a — a  f o r  w h i c h  —  t r e a t m e n t  i a  k n o w n .  
A P R S ,  f o r  s x a s p l e ,  c —  b e  d e t e c t e d ,  b u t  i t  is a n  
a d u l t - o n s e t ,  i n c u r a b l e  d i s e a s e .  A l —  a t  i s s —  is 
w h e t h e r  a  s c r e e n i n g  p r o g r a m —  f o r  a  g i v —  d i s c — a  
s h o u l d  b e  m a n d a t o r y  o r  v o l u n t a r y .  P r e n a t a l  d i a g n o s e s  
w i l l  r s i —  q u e s t i o n s  o f  w h a t  r i g h t s  t h e  f o e t —  h a s  t o  
t r e a t s — t ,  e s p e c i a l l y  i f  t h e  t r e a t s — t  p o t s  t h e  
— C h e r  a t  r i s k .  I *  r e v i —  o r  l i c e n s i n g  p r o — a s  
c u r r — t l y  — i a t s  f o r  g o — t i c  s c r e e n s .  ( E x t r a c t e d  
fr—  M e d i c a l  W o r l d .  2 2  S e p t e m b e r  1 9 M )

R e — l a t o r v  i s s — s

E E C _ £ l s a s j 4 r A f t _ b i o t e c h a o l o | z _ d i r e c c i v e s

O f f i c i a l s  i a  ■ — a — l a  a —  d e t e r m i n e d  t o  
i a t r e d u c a  d r a f t  r n g u l s t i s —  f o r  b i o t e c h — l o g y  i n  t h e  
I 1 C  b y  n e a t  e u m s e r .  A l r e a d y  t h e  E u r o p e a n  C o — i s s i —  
h a s  s e t  t h a  a h — l a  i a  — c i —  b y  a r t — g i a g  — p e r t  
a — t i n g s  f o r  J a n u a r y  a a d  F e b r u a r y  t o  d i s c u s  p o s s i b l e  
d r a f t s .  I n f e r — 1 d i s c a e s i e —  w i t h  t h a  D S  h a v e  a l t o  
s t a r t e d  a n d  t h e  C o — i a a i —  i s  p i s — i n g  a  w o r k s h o p  t o  
f i a d  p o i n t s  o f  cs— e—  l i t y  a a d  d a t a — i— , p o s s i b l y ,  s 
j o i n t  r a t i o — la .

T h e  C s — i s s i — '• s t r a t e g y  i s  l i k e l y  t o  b e  t w o  
p r o n g e d ,  a  — a  d i r e c t i v e  w i l l  p r e b a b l y  b e  f o r — l a c e d  
t o  — f a l s e o  p l a n — d  — l a a —  o f  g e — t i c s l l y  
u — i p a l a c e d  — g —  i s —  i n t o  t h e  a— i r e — s a t .  I n  
e d d i t i — , a  » — - l i k e  d i r — c i —  m a y  b o  f o r — M e a d  
t o  r a g s  l a c s  t h e  a — t o  a s a s g i a i s r  a a d  a c s i d — t 
c a n t — l a  f o r  b i o t e c h n o l o g y .  I t  i s  p— t i b i e ,  b o o n — r, 
t b o c  B r a e — I s  w i l l  — a a d  t h o  « s i t t i n g  t o —  
d i r — t i v o  —  — j a r  i— t r i a l  b o — r d s .

A p a r t  f r —  t h e —  p i n n a  h y  D C X I ,  t h e  e n v i r o n — n t  
a r m  o f  t h e  C a — i s s i — , t w o  o c h e r  d i r e c t o r a t e  g e — r a l e  
a —  s — k i n g  b i o t e c h — l o g y  c — t r o l s .  K i l l  a n d  D C V  
a —  p r e p a r i n g  d r a f t  r e g u l a t i o n s  —  c — t a i n — n t ,
— f e t y  a n d  c l a s s i f i c a t i —  o f  a i e r v o r g — is— . T h e  
p r o p o s a l  i s  l i k e l y  t o  c o v e r  o t h e r  b i o l o g i c a l  e g — t s  
u s e d  i n  i n d u s t r y .

B y  d e v e l o p i n g  a  C o o n — i t y  f r a m e — r k ,  t h e  
C a — i a a i —  h e l i c e s  i t  w i l l  b e  a b l e  t o  p r o v i d e  j 
c l e a r ,  r a t i o — 1 a a d  e v o l v i n g  b a s i s  f o r  b i o t e c h — l o g y  
a n d  e — u r e  a d e q — t e  p r o t e c t ! —  o f  a n i — 1 a n d  
e n v i r o n m e n t a l  h — 1 t h .  A a  t h e  u s r k e t  f o r  
b i o t e c h — l o g y  p r o d — t s  i s  g l o b a l  t h e  C o — i s s i —  p l a —  
t o  h a r m — i c e  r e g u l a t i o n s  w i t h  t h o  p r — t i c c a  o f  
E u r o p e ' s  t r a d i n g  p a r t — r s .

T h e  0 E C 0  i s  c u r r e n t l y  d e v e l o p i n g  i t s  o w n  i d e a s  
f o r  b i o t e c h — l o g y  r e g u l a t i o — . T h e  o r g a n i x s t i —  o f  
d e v e l o p e d  n a t i o —  h —  h e —  d r a w i n g  u p  b i o t e c h n o l o g y  
g u i d n l i n —  —  —  a d  h o c  b a s i s  u n d e r  t h e  a— p i c e s  o f  
t h e  e n v i r o n m e n t  g r o u p .  I t  i s  e x p e c t e d  t o  s — n a n ce  
w h i c h  p a r t  o f  C h e  O E C D  w i l l  c a k e  c a r e  o f  t h e  
r e g u l a t i o — . M o s t  p r o b a b l e  c h o i c e  w i l l  b e  t h e  
c b e a i c a l a  g r o u p .  B u t  o — e  a  h o —  h —  b e —  f o u n d ,  
t h a t  p a r t i c u l a r  b o d y  m a y  f i n d  i t — I f  w i t h  t h e  
o n e — i a b l e  t a s k  o f  — c u r i n g  m o r e  n o n e y .  ( S o u r c e : 
E u r o p e —  C h e m i c a l  R e — . I S  D e c e m b e r  1 9 B 6 . )

F i e l d  t e s t i n g  b e i n g  c a r r i e d  — t  u .  o t h e r
c o — t r i e s

S c i e n t i s t s  f r —  t h e  U S  R a t i o — 1 S c i e n c e  
F o e a d e t i —  p a r t i c i p a t e d  i n  f i e l d  t— t i n g  a  
g e —  t i c a l l y - e a g i — e r e d  r a b i e s  v a c  c i —  i a  A r g e n t i n a
1— t  sua— r  w i t h — t  s e e k i n g  s p y  o v a l  fr—  t h e  
A r g e n t i —  o r  0 B  C o — r — — t o .

T h e  A r g e n t i —  G o — r — t  l e a r n e d  . o u t  t h e  t e s t  
i n  S e p t e m b e r  a n d  b a r r e d  a n y  f u r t h e r  e x p e r i m e n t a l ! — .

O S  o f f i c i a l s  a a d  — i — t i s t s  s a i d  t h e  t e s t ,  i n  
— i c h  2 0  c o —  w e r e  i n — c u l a t e d  i n  J u l y  w i t h  a  
g e n e - a l t e r e d  v i r a l  v — c i —  a t  t h e  a g r i c u l t u r a l  
s t a c i —  i n  A x u l , r a i s e d  q u e s t i o n s  a b o u t  t h e  

a f f e c t i v e — a s  o f  t h e  O S A ' s  p r o g r a m —  t o  r e g u l a t e  t h e  
p r o d — t s  o f  b i o t e c h n o l o g y  r e s e s r . n .

R e g u l a t i o —  s i g n e d  b y  F r e s i d — t  k e s g a n  i n  J u ­
d o  — t  p r o h i b i t  O S  c o m p a n i e s  o r  r e s — r c b  l a b o r a t o r i e s  
f r —  t a t t i n g  g e — t i c n l l y  s l t a r o d  p r o d — t s  i n  o c h e r  
c o u n t r i e s .

T h e  v — c i — , d e v e l o p e d  a t  t h e  U i s t a r  I n s t i t u t e  
i n  P h i l a d e l p h i a ,  h e s  b e —  u n d e r g o i n g  r e s — r c b  s i — c  
1 9 S 3 .

I t  w a s  a l s o  d i s c l o s e d  t h a t  r e — a r c h e r s  a t  O r e g o n  
S t a t e  O n i v e r s i t y  h a —  c e n d — t a d  f i e l d  t r i a l e  —  a  
g e n e - a l t e r e d  v i r a l  v — c i —  i n  M a w  Z a a l s a d  w i t h — t  
p e r m i s s i o n  f r —  t h o  O S  C o v e r — a n t .  T h e  t a s t e  — r e  
f . n s n e e d  b y  t h e  D e p a r t — n t  e f  A g r i c u l t u r e  s a d  
a p p r o v e d  b y  t w o  a g e n c i e s  o f  t h e  R o w  Z e a l a n d  
G o v e r n — a t .

A  s p o k e s— n  f o r  t h e  I n d u s t r i a l  D i e t — h —  l o g y  
A s s o c  i a t i —  s a i d  t h e  r e v s  l a  t i — s  r e f l e c t  a  b e l i e f  b y  
— a y  — i— t i s t s  t h a t  O S  b i o t e c h —  l e g y  r a g a l a t i e —  a r e  
s  b a r r i e r  r a t h e r  t h a n  a  — f e g u a r d  f a r  t h e  a— r g i a g  
i n d — t r y .

E n v i r o n — a  t a l i s t s  r e s p o n d  a d  b y  f i l i n g  a  Is— u i t  
u b i c b  aofce t h e  O S  D i s t r i c t  C o — t i n  W a s h i a g e —  c o  
i n v a l i d s t a  t h a  M i t e  D o — a  b i o t e c h — l o g y  g u i d a l i —  s. 
T b n  P o u n d s  c i —  —  E s a n e n i r  T r e n d s  — i d  E a v i r o n a — c a l  
F r e e — t i —  A g o —  y  a n d  t h o  A g r i c u l t u r e  D e p a r t — n t 
1 g o  or  a d  t h e  a d v i c e  o f  c h o i r  a —  —  i— c i e c e  t o  p e r m i t  
c a r t a  i a  e r g — i s—  t o  b o  r o l e a e o d  i n t o  c h o  e n v i r o n — n t  
s i g h — c  r e v i — . T h o  — i t  c — t e n d s  d o c — t e  s h o w  
t h a t  2 2  o f  t h e  2 3  s c i — c i s t s  «die r e v i e w e d  t h e  
r u g w i a t i a —  — r— d  a g a i —  t h o  e x e — c i e o s .  ( E n c r — c a d  
f r —  C h e m i t e l  M a r h o t i n g  R o — t a r . 17 H e v e m b a r  I D S * . )
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i t  i t a  S a p t a n b a r  a H C i i t  c h e  O S  > i c  o a h  i m t - W l t  
U t i w t y  C o a i t t n  ( B A C )  o f  t k t  I h r i e u l  l u t i t M U  
• f  l u l t k  (mi a d o p t a d  «  M j t r  c h a s c a  i a  i c a  
p M t l i a M  p n n i a i  r t c o a k i u i H I U  d a l i b a r a t c -  
n l t u i  a y m a n u .  I f  a r r r m l  k y  t b e  l l l ' a  
d i r e c t o r ,  c h í a  a a w  M C  p i t e l Í M  v i l l  h a  a o r a  i a  l i s a  
w i t h  c h a  p r o p a s a d  g n v r v — o t - w i d a  d e f i n i c i ó n  o f  
b i o t a c h a o l e g y ,  « h i c h  e s c i n d e s  a a  W  f o r  p a r p a a a a  
o f  r a t a i a c i a a  a a y  o r g a n i s a  f r o a  « h i c h  a  g a a a  h a a  h a a a  
d a t a c a d  o r  « h a a a  g a s a s  h a v a  h a a a  r a a r r a a g a d .  I a  
a a o c h a r  a c t i a a .  C h a  M C  C o r a a d  d o v a  a  r o q u e s t  b y  c h a  
C a a i c C H  f o r  B e s p o a s i b l e  C a s a  C i c a ,  c h a c  i c  h a a  
o a c r i g h t  a a y  a c t a a p c s  a c  g a r a - l i a «  -  a s  d i s c i a c c  f r o a  
s a a a c i c  -  g a a a  c h a r a p y .  I c  o p p a s a d  c h a  p r o p a s a 1 
p r i a a r i l y  a s  h a i a g  p r a a a c a :  v i a  c h a  p r a s a a C  a c o g e  o f  
g a s e e  i c  r e s e a r c h .  ( E x t r a c t a d  f r o a  H c G r a w - H i l l ' a  
B i o t e c h n a l o t T  ü a a a a a c c h .  t  O c C o h a r  1 M U

A  c a l i  f o r  a r d e r  i a  h i a C a c h a e l a c r  r a g a l a c i e a

T h e  l a d a s C r i a l  B i e t e c h a o l o g y  A s s o e i a c i e a  ( I B A )  
o f  c h a  U S A  i a  i s s u i a g  a  c a l i  f o r  d a a r  J a r i s d i c C i o a  
o v a r  g e a e C i c - e a g i a e e r i a g  a a p a r i a a a c s  C e  a v a i d  « h a c  i c  
c a l l a  " a g a a c y  a h o p p i a g "  h y  a x p a r i a a a C e r s  a o o a g  c h a  
v a r i a o s  g a v e r a a a o c a l  -.-mica c h a c  r a g o l a c a  b i o -  
c a c h a o l o g y .  A  r e p o r c  r a l o a s a d  a c  c h a  a s a o c i a c i a a ' s  
a a a s a l  a a a c i a g  i a  S a a  r r a a c i s c o  i a  O e c a h a r  c a l l a  f o r  
o r g a a i a o a  c o  b e  a e r a  c l a a r l y  d a f i a a d .  ( E x t r a c t a d  
f r o a  C h a a i c a l  W a a k . 2 9  O e c a h a r  I B M . )

F a n a l  r e p a r t a  « a  p i e  p a a a d e r a b i a a  c a a c i a g

T h e  U S  B a c o a b i a a a c  D M A  A d v i s a r y  C o m í t t a e  h a s  
c o o p t a c a d  i c a  r e v i o «  o f  s l l a g a c i a a a  c h a c  r a a a s r c b e r s  
a c  B a y l e r  D a i v a r s i c y  a a d  T a s a s  A i M  U a i v e r s i c y  a o y  
b a v e  v i a l a c a d  U a c i e o a l  l a a c i c a c e  o f  B a a l c h  g o i d a l i a a s  
h y  C a a c i a g  a  g e a e t i c a l l y  a a g i a a o r a d  p s a o d a r a b i a s  
v a c c i a a  f o r  p i g a  v i C h o a C  p r i o r  r e v i « «  b y  c h a -  
o a i v a r s i c i a s  o r  B U .  T h e  B A C  p a a a l  c e o c l o d a s  c h a c  
C h a  p r i a a r y  r a s a s r e b a r  v i a l a c a d  a c  l é a s e  c h e  i a c a a c  
e f  c h a  B U  g u i d a l i a a s ,  i f  a e c  C h a  l a c e a r .  T h a r a  ia 
s a o s  a a b i g a i c y ,  a y p a r e a c l y , o v a r  « h a c h a r  c h a  v a c c i a a  
a s  d a v a l e p a d  h y  cita p r i a a r y  r s s a a r c b a r ,  S e a l  ~ í t  e f  
B a y l e r  a a d  a s s o c i a c e s  f a l l a  « a d o r  C h a  d a f i n i c i o s  a f  
h o v i o g  a  " r a c o a b i n a a c  D B A  n o l e c « l e " ,  h a c  a n s a  c h a  
f i a a l  p r a d a c c  i a  a e c  d i r a e d y  g e a a c i c a l l y  a l c e r a d  a a d  
a e  f a r a i g a  D M A  i a  i a c r s d o c a d .  D i f f a r a s e  a d v i s a r y  
7s a e t a  d i s a g r a a  s a  c h i s  p o i a c ,  h a c  o o s c  « a s i d  s a y  
a o c i f i e a c i o a  p r o c a d a r a a  s b o u l d  h a  f o l l o w e d .  A s e c h a r  
a c i c k y  p e i a t  i a  « h a c h a r  t b a  v a c c i a a  « a s  ” i a t r o d u c e d  
i a c e  c h a  e a v i r o a m a t ” . A g a i a ,  d a f i a i c i a a a  d i f f s r .  
U S M ,  f o r  i a a C a a c e ,  d a o s  a a c  c e a s i d e r  D o r s a l  
l a h a r a c a r y  o s a s  o r  h a s h a a d r y  a s a s  s f  b i o l o g i c a l  
p r o d o e t s  c a  h a  r a l o a s a d  i n c a  c h a  a a v i r a o s s a c .  I t i l l ,  
B A C  c o a e l a d a d  s o s a  v i e l a t í o a  h a d  o c c o r r a d  a a d  h a s  
a r d o r a d  c h a c  E i c ' a  r s s a a r c h  o o  a a i a a l s  h a  s a a i c e r s d  
a n d  r a v i a w a d  c a r a f u l l y  f o r  c h a  a e s c  C b r a a  y a a r s .  I t  
a l a a  t a p h a a i e a a  C h a t  « h a a a v s r  c h a r o  i a  a  q u a s t i o n  o n  
p r s c s d u r s  i n  s a y  g s a s t i c  e a g i a e s r i a g  « x p e r í a a o t ,  ic 
i a  b a s e  c a  g a c  a p p r o v a l  f i r s c .  ( B a p r i n c a d  v i t h  
p a r a i a s i a a  f r e s  C h a a i c a l  a a d  b a l n e a r i o «  D a « « .
2 7  O e c a h a r  1 9 1 « ,  p .  2 0 .  C o p y r i g h t  I S B A ,  A s a r i c e n  
C h a a i c a l  S e c i e c y )

A C S  « e s c a s e a  c h a n c a »  c a  b i a t a c h a a l a c y  « u i d a l i n a a

» « a p e a d i n g  c e  r a c a a c l y  « a n a u a e d  g u i d a l i a a s  
c e v a r i a g  c h a  U S  F e d e r a l  C a v a ra a a a c ' a  r a g a l a c i e a  o f  
p r o d u c e s  d e v e l e p a d  c h r o u g h  g a a a t i c  a a g i a c a r i a g  a a d  
o c h a r  a a w  b i e t s c h o a l o g i a s ,  c h a  A a e r i e a a  C h a a i c a l  
S a c i a t y  h a a  a e g g a a c a d  a a k i a g  a o a a  c h a a g a a  i a  c h a  « a y  
c h a s «  g u i d a l i a a s  a e s b  w i c h  c h a  T a c i c  B a h a c a a c o a  
C a a c r a l  A c c .  A C S  b a i l a r a s  a  p a r a i c c l a g  » e r u c t a r a  f a r  
g e a a c i c a l l y  a s g i a a a r s d  a r g a s i a a a  s b a u l d  h a  
s s c s b l i s h a d  n a d a r  T B C A  c a  a a h a  C h a t  l a «  c e a a i a c a a c  
w i c h  e c h a r a  r a g u l a c i a g  a u c h  o r g a a i a o a .  f p a c i f i c a l l y ,  
A C S  a a a s  c h a  a s a d  f o r  a s  i s s c i t s c l a a a l  p a r a l e  g r a n e a d  
c »  a  r a s a a r c h  i a a c i c u t i a a  « a  a  «díala f a r  a a a y  
• w i r e n a e n l a l  r a l a s « «  a a p a r i a a a c s ,  » »  i s d i v i d a a l  
l a v a s e i g a t a r s  « i  1 1  a a c  h e v e  c a  d a a l  w i c h  B F A

s a p a r a c a l y .  T o  g a c  a  p a n i c ,  c h a  i s s c i c u t i a a  w o u l d  
h a v e  c a  p r o v i d e  a a a y  d e t a i l s  c a  E P A  o a  i r a  r a s a a r c h  
a a d  « a s i d  h a v e  c e  a a c  « p  a s  i a c e r a a l  e s v i r o s a a s t a l  
r e v i e w  c a m i c t e e  C a  a p p r o v e  r a l e a s e  e x p e r i n a n e s .

A C S  a l s o  s a i n C a i n s  c h a c  C h a  d e f i n i t i o n  e f  a  a a w  
a r g a s i a s  n a d a r  T S C A  s h o u l d  s a c  i s c l « d a  C h a s e  a n d a  h y  
i n t r o d u c i n g  D M A  f r o a  o t h e r  s i c r o - o r g a n i  a s a  o f  c h e  
a a a a  g a s a s .  T h e  s o c i a c y  r e c o a a e s d a  a a  e x a n p t i e s  f o r  
o r g a s i s a s  c h a c  a r e  s o l e l y  « a a d  a a  i n c a  m e d i a t a «  i a  
c a s C a i s o d  s a a « f a c C u r i n g  p r o c e s s e s ,  s a i n e s i n r s g  t h a t  
C h a s e  o r g a a i a a s *  « a a  i a  f a n a a c a c i o a  a a d  b i a r a a c c o r  
s y s e a s s  w i l l  a a c  p r e s a s e  a s  a a r a a a o a a b l e  r i s k .  A C S  
a l s o  s u p p o r t s  a n  « » « a p t i o s  f o r  r e s e a r c h  a s d  
d e v a l a p a a s C  w o r k  o a  g e a a c i c a l l y  e n g i n e e r e d  a r g a n i s a s  
« h a a  w o r k  i s  p r o p e r l y  c e a e s i a e d .  T h a r a  s h o u l d  b e  
p r e v i s i o n s ,  h o w e v e r ,  f o r  r e v i e w  b y  E F A  o f  f i e l d  c a s t s  
c o a d u c t e d  f o r  n o n  r e m a r e i s !  p u r p o a a s  a c  a c a d e a i c  o r  
o c h e r  i a s t i t n c i o n a .  ( A h s C r a c t e d  w i c h  p e m i s s i o a  f r a s  
C h a a i c a l a a d  E n g i n e e r i n g  M e « « . 2 7  O c t o h a r  1 9 B 6 ,  
p  1 1  r i i p j i i g C r  n p (  L « t i n i  C h a a i c a l  s o c i e t y )

C e a s r s l

B i o t e c h n o l o g y ,  a c o l c e i c a l  a a p r a a c h a a  c o u l d
I ñ c r e a a e  T h i r d  W o r l d  h a r v e s t «

S o a e  2 3 0  a i l l i e a  r u r a l  h e u s a h e l d a  i a  A f r i c a ,
A s i a  a a d  L a c i a  A s e r i e s  a e r a r  s h a r e d  i a  c h a  g r o e n  
r e v e l a t i o n  c h a c  b r o u g h t  i n c r e a s e d  b a r r a s e s  C o  a a a y  
d e v e l o p i n g  c o s a C r i e s ,  c o n c l u d e s  a  a a w  s t u d y  f r o a  C h a  
U e r l d v a t c h  I n s t i t u t e ,  a  W a s h i n g t o o - b a a e d  r e s e a r c h  
o r g a n i s a t i o n .  A c c o r d i n g  c o  E d w a r d  C .  H a l f ,  a u t h o r  o f  
B a y p a d  th e  C r e a s  t a r o l a t i o s :  D e w  A p p r o a c h e s  f a r  
T h i r d  M e r l d  A g r i c u l t u r a . " T h i s  g r o u p  o f  n e a r I t  1 . «  
b i l l i o n  p e o p l e  i a  t h e  T h i r d  W o r l d  h o l d s  C h e  k a y  C o  
f o c a r a  i n c r e a s e s  i a  w o r l d  f e e d  p r o d u c t i o n . "

“T h e  w o r l d ' s  p o p u l a t i o n  i s  p r o j e c t e d  C O  g r o w  
f r o a  c o d a y ' s  5  b i l l i o n  c o  i . 2  b i l l i o n  o r a r  c h a  n o n e  
1 3  y e a r s ,  c h o u g h  l i t t l e  n e w  land' w i l l  b e  b r o u g h t  
u n d e r  c u l t i v a t i o n  b y  t h a n " .  W o l f  s a i d .  " J u s t  t o  
a a i a c a i n  f o o d  c o n s u o p c i o a  l e v e l s  w i l l  r e q u i r e  a  
2 6  p e r  c a n t  i n c r e a s e  o v a r  c h a  1 9 6 5  a v e r a g e  g r a i n  
y i a l d .  A n d  b y  2 0 2 0 ,  f e e d i n g  t h e  p r o j e c t e d  p o p u l a t i o n  
o f  7 . 6  b i l l i o n  w i l l  r e q u i r e  g r a i n  y i e l d s  3 6  p a r  c o a t  
h i g h e r  t h a n  1 9 6 3  l e v e l « . "

H i g h - y i e l d i n g  v a r i e t i a s  o f  w h e a t  s o d  r i c a ,  f i r a c  
w i d e l y  i n t r o d u c e d  c o  d e v e l o p i n g  c o u n c r i e s  2 0  y a a r a  
a g o ,  q u i c k l y  i n c r e a s e d  f o o d  p r o d u c c i ó n .  D e w  s e e d s ,  
f e r t i l i s e r s ,  a a d  p e s t i c i d e s  b o o s t e d  c r o p  y i e l d s  o f  
A s i a n  a a d  L a r i n  A o e r i c a a  f a r n s r s  w h o  h a d  a c c e s s  c o  
i r r i g a c i ó n  s y s c e o a  s o d  a a r k e c s  f o r  c h a i r  c r o p s .

" B u t  c h e s «  c o n d i c i o n a  p r e v a i l  o n  l e s s  c h a n  a  
t h i r d  o f  C h e  6 2 3  n i l l i o n  h a c c a r e s  p l a n t e d  t o  c o r a s í  
g r a i n s  i s  t h e  T h i r d  W o r l d ” , W o l f  o b o a r v a d .  " a n d  
c o s t l y  f o r a  c h e s i c s l s  s r a  b e y o n d  t h e  a s a o s  o f  a o s t  
a u b a i s t a n c e  f a r n s r s .  O n  a  l a r g e  s h a r e  o f  t h a  I'M 
n i l l i o o  h a c t a r e s  c h a t  r s o a i n ,  p r o d u c t i v i t y  h a s  n o c  
a s a s u r a b l y  i a p r o v e d . ”

B i o l o g i c a l  a p p r o a c h e s  c h a t  r « g a n a r a ca n a t u r a l  
s o i l  f e r t i l i t y  c a n  h e l p  T h i r d  W o r l d  f a r n s r s  r a i s e  
p r o d u c t i v i t y  o n  a o r g i n a l  l a n » .  I n  a d d i c i o n ,  
b i o t e c h n o l o g y ,  w h i c h  s l l o w s  r s s s a r e b a r «  t o  a a n i p u l s t o  
t h e  g e n e t i c  n o t o r i a l  o f  p l a n t « ,  c o u l d  h o  u s e d  c o  
i a p r o v c  T h i r d  W o r l d  s t a p l e s  i n c l u d i n g  a i l l o c ,  c a a a a v a  
a n d  t r o p i c a l  l a g u n a s  t h a t  h a v e  r e c e i v e !  l i t t l e  
r e s e a r c h  a t t e n t i o n .  B y  j o i a i n g  b i o t e c h n o l o g i e s  w i c h  
t h e  i n s i g h t s  o f  t r a d i t i o n a l  f a m i n g  p r a c t i c e « ,  ic n a y  
b e  p o s s i b l e  t e  r a i s e  y i e l d s  a n d  r e d u c e  t b a  c h a n c e  o f  
c r o p  f a i l u r e  d u e  c o  e r r a t i c  r a i n f a l l  a n d  i n f e r t i l e  
s o i l s .

" B u t  p r o g r e s s  c o u l d  b e  s l o w e d  b y  a  s h i f t  i a  t b a  
c o n t r o l  o f  a g r i c u l t u r a l  r e s a a r c h  t s  t h e  p r i v a t e  
s e c t o r ” , W o l f  c a u t i o n e d .  T r i v e t s  f i r m  h a v e  n o  
i n c e n t i v e  t o  p r o d u c e  t h a  l o w - c o a t ,  l o c a l l y  a d a p t e d  
c r o p  v a r i e t i e s  n e e d e d  b y  t h e  v a s t  a a j a r i c y  e f  T h i r d  
W o r l d  f a r n s r s ” .
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I t i M c t l M n  s u p p o r t e d  b y  i m r M U  a d  
i i t t r u t i a o l  a g e n c i e s  a n  n o w  t u r n i n g  C o  a  n e w  
c h a l l e n g e :  4 m l o f i i |  n a y *  a i l  t e c h n o l o g i e s  f o r  
f a m n  « b o  < o  o o t  i r r i g a t e  a a d  c a a a o t  a f f o r d  
f c r t i l i n n  a a l  p e s t i c i d e s .

F a r m - g r o w n  o o t r i o o t  s o u r c e s ,  f o r  e x a n p l c ,  c a o  
a o b o t i C o c a  f o r  p u r c h a s e d  f o r t i l i s o r a .  ( a n a r c h  i a  
t h e  F h i l i p p i a e a  s h o w s  c h a t  f a n o r a  o h o  g r o w  a  
n i t r o g e n - f i x i n g  f o n  c a l l a d  A x o l l a  i a  r i c a  p o d d i e s  
a n  a b l e  t o  c a t  a i t r o c o a  f e r t i l i z a r  a s a  b y  h a l f  
v i t b o a t  s a c r i f i c i n g  y i o l d a .

" C h a m i c o 1 f o r t i l i s o r a  c a a  o f t e a  b o  a p p l i e d  a o o t  
c o s t - e f f e c t i v e l y  i f  t h e y  a r e  c o a b i a o d  w i t h  o r g a n i c  
■ a t o r i a l a " .  W o l f  d o t a d *  l a s l a r c h  i a  B u r k i n a  F a s o  b a a  
s b o w m  t h a t  c o m p o s t ,  s t r a w  a a d  m a n o r s  c a a  o o h a a c o  t h e  
c o a t r i b a t i o a  o f  a i t r o g e a  f e r t i l i s e r  b y  2 0  t o  3 0  p e r  
c e a c  a r e a  o a d e r  s a m i - a r i d  c o a d i t i o a a .

O c h e r  b i o l o g i c a l  a p p r o a c h e s  a n  g a i a i a g  
c r e d i b i l i t y  a s  r e s e a r c h e r s  r e a p p r a i s e  t r a d i t i o a a l  
f a r m i a g  p r a c t i c e s .  " T h u s g h  t r a d i t i o a a l  a a t h o d s  b a n  
l i a i t a t i o a s ,  t h e y  a r e  w o t  a r c h a i c  p r a c t i c e s  t o  b e  
s w e p t  a s i d e " .  W o l f  s a i d .  " T r a d i t i o a a l  f a r s i n g  
e s a a t i t w t a s  a  f o o a d a c i o a  o a  w h i c h  s c i e a c e  c a a  b u i l d " .

" O a t i l  r e c e n t l y , a  k i a d  o f  a y o p i a  h a s  k a p t  t h e  
r a a a a r c h  c o a o a i t y  f r o m  r e c o g a i x i a g  t h e  o p p o r c o a i t i a s  
f a r  a g r i c a l t a r a l  i a a o r s t i a o s  c h a t  l i e  i a  t r a d i t i o a a l  
p r a c t i c e s " .  W a i f  s a i d .  I s  W e s t  A f r i c a ,  7 0  t o  M  p e r  
c e a c  o f  t h e  f a t a l  a a d  i s  s o w s  t o  a o r e  t h a a  o o e  c r o p  a t  
o w e s .  B a t  a a l y  a b o u t  2 0  p e r  c o a t  of- t h e  r e s e a r c h  
e f f o r t  i a  s u b - S a h a r a a  A f r i c a  f o c a s e s  o a  i n t e r c r o p p i n g .

T o  a a k o  t r a d i t i o a a l  a g r i c u l t u r a l  p r a c t i c e s  a o r e  
p r o d u c t i v e ,  f s r a a r o  a e e d  o e w  c r o p  v a r i e t i e s .  " I t  
t o o k  d e c a d e s  o f  w o r k  t o  p r o d u c e  h i g h - y i e l d i n g  « b e a t s  
a a d  r i c e s  b y  c o o v e a t i o o a l  b r e e d i n g " .  W o l f  o b s e r v a d ,  
" l i o t e c h n o l o g y  o f t e n  c h e a p e r  a a d  q u i c k e r  w a y s  t o  
i m p r o v e  o t h e r  T h i r d  W o r l d  s t a p l e s " .

E f f o r t s  t o  u s o  b i o t e c h n o l o g y  t o  i a p r o v a  
s v b s i s t o n c o  f o o d  c r o p s ,  u n d e r w a y  a t  t h e  13 
i n t e r n a t i o n a l  a g r i c u l t u r a l  r e s e a r c h  c a n c r o s  s p o n s o r e d  
b y  t h e  C o n s u l t a t i v e  C r o u p  f o r  I n t e r n a t i o n a l  
A g r i c u l t u r a l  l o s e a r c b ,  c a a  o f f s e t  t b o  t e n d e n c y  o f  
p r i v a t e  c o r p o r a t i o n s  t o  a p p l y  n o w  t e c h n i q u e s  
e x c l u s i v e l y  t o  c r o p s  t h a t  a r e  w i d e l y  t r a d e d  o a  t b s  
w o r l d  a a r k o t .  F u n d i n g  f o r  c h a  c e n t r e s  r s e c b e d  $ 1 7 0  
a i l l i o a  b y  t h e  o i d - e i g b t i e s .  F a t  f u n d i n g  s u f f i c i e n t  
t o  u n d e r w r i t e  a o r e  c o m p l e x  r e s e a r c h  c a s k s  a n d  
c h a n g in g  t e c h n o l o g i e s  s t  r h a  i n t e r n a t i o n a l  c o n t r a s  is 
b y  n o  n o s s s  a s s u r e d .

" T h e  d o g r a s  t o  w h i c h  t h e  p r i v a t e  s e c t o r  w i l l  s e t  
t h e  r e s e a r c h  a g e n d a  c o u l d  j e o p a r d i s e  i n p r o v e n e a c s  
T h i r d  W o r l d  f a r m e r s  n e e d " ,  W o l f  s a i d .  " A n  a x p a a d a d  
e o m n i t n e n t  t o  p u b l i c  r e s e a r c h ,  a t  b o t h  t h e  n a t i o n a l  
s a d  i n t e r n a c i o n a l  l e v e l s ,  i s  a s e d a d  t o  e n s u r e  c h s t  
T h i r d  W o r l d  p r i o r i t i s e  c o u n a o d  a t t e n t i o n " .  ( S o u r c e ;  
H e w s  I s  l e a s e . 1  N o v e a b e c  1 9 M . )

I i o t s e ( w » o l o g j _ f o r s e s s t

S y  1 9 9 1 ,  b i o t e c h n o l o g y  p r o d u c t s  c o u l d  c o a p r i s s  s  
U S $ 3  b i l l i o n  a a r k a c ,  a c c o r d i n g  t o  I n t e r n a t i o n a l  

. I s s o u r c e  P e v s l e pn a n t  ( N o r w a l k ,  C T ) .  D r u g s  f o r  h u a a a s  
c o u l d  a c c o u n t  f o r  $ 3  b i l l i o n ;  d r u g s  f o r  s a i n á i s ,
$ 1 . 3  b i l l i o n ;  a n d  n i s c e l l s a e o u s  o t h e r  p r o d u c t s  l i k e  
t a s t i n g  k i t s  a n d  i m a g i n g  d e v i c e s ,  $ 3 0 0  a i l l i o a .  T h e  
b i o t e c h n o l o g y  a a r k a c  c o u l d  e x p a n d  o u c h  n o r e  r a p i d l y  
t h a n  t r a d i t i o n a l  p h a m a c s u t i c s i s  f o r  s e v e r a l  
r e a s o n s .  C l i n i c a l  c o s t i n g  o f  g e n e t i c a l l y  c l e a r e d  
p r o d u c t s  is f a s t e r  b e c a u s e  t h e y  a r s  n o d e  o f  n a t u r a l ,  
r a t h e r  c h s a  s y n t h e t i c ,  a o l s c u l a e .  T h u s  n s a y  f u t u r e  
p r o d u c t s  c o u l d  a s m  a p p r o v a l  a f t e r  o n l y  t w o  y e a r s .  
A n o t h e r  f a c t o r  f a v o u r a b l e  t o  b i o t e c h n o l o g y  p r o d u c t s  
is c h a t  s e v e r a l  d i f f e r e n t  U S  f e d e r a l  a g e n c i e s  w i l l  
o v e r s e a  t h e  i n d u s t r y ,  t h u s  s p a e d  l o g  a p p r o v a l  a n d

r e d u c i n g  c o n f u s i o n .  A c c o r d i n g  t o  a s  a n a l y s t  s t  
A r t h u r  D .  L i t t l e ,  C o n e a t e c h  a n d  C e t u a  a r e  e x p e c t e d  t o  
b e  t h e  m o s t  s u c c e s s f u l  o f  b i o t e c h n o l o g y  f i n s ,  
a v e a t u a l l y  e v o l v i n g  i n t o  i n d e p e n d e n t  d r u g  c o m p a n i e s  
w i t h  t h e i r  o u n  n u a u f s e c u r i n g  a a d  m a r k e t i n g  a r a s .

B i o t e c h n o l o g y  c o a p a n i e s  a r e  b e g i n n i n g  t o  b e  
v i e w e d  a a  c o m a e r c i a l  v e n t u r e s  a a d  w i l l  h e r o n s  c u j o r  
c o n t r i b u t o r s  t o  t h e  U S  e c o n o m y  i n  1 0  y e a r s ,  a c c o r d i n g  
t o  a  s t u d y  b y  A r t h u r  T o u n g  H i g h  T e c h n o l o g y  C r o u p .  
H o w e v e r ,  s o m e  o b s e r v e r s  e x p e c t  t h a t  t h e  i n d u s t r y  w i l l  
n o t  e n d u r e  o n  i t s  o w e  a n d  w i l l  g r a d u a l l y  m e r g e  w i t h  
p h a r m a c  e u t i c a l  a n d  c h e m i c a l  c o m p a n i e s .  O n l y  l a r g e  
c o a p a n i e s  w i t h  a v e r a g e  p r e t a x  e a r n i n g s  o f  
U S $ 2 . 3  a i l l i o n / y e a r  d i d  n o t  s h o w  l o s s e s  i o  1 9 ( 3 ,  
w h i l e  s m a l l  f i r a s  e a r n i n g  U S $ 1 . 3  a i l l i o n / y e a r  l o s t  a a  
a v e r a g e  U S $ 2 . 9  a i l l i o a .  P u b l i c  e q u i t y  o f f e r i n g s  a r e  
b e c o m i n g  a o r e  i m p o r t a n t  a s  f i r a s  e x p a n d ,  a n d  a c c o u n t  
f o r  2 7  p e r  c e n t  o f  f i n a n c i n g  f o r  s m a l l  f i r a s ,  1 2  p e r  
c e n t  f o r  n i d - s i x e  f i n s  a a d  b l  p e r  c a n t  f o r  l a r g e  
c o a p a n i e s .  ( E x t r a c t e d  f r o m  I n d u s t r i a l  W e e k .
1 0  M s v a n h s t  1 9 S 6  a a d  C b a a i r a l  W e e k .  3  D e c a a b e r  1 9 ( 6 )

A f r i c a n  B e t u o r k  o n  M i c r o b i o l o g y

( i )  H i s t o r i c a l  b a c k g r o u n d

l a  1 9 7 7 ,  a t  t h e  F i f t h  I n t e r n a t i o n a l  C o n f e r e n c e  
o a  C l o b e l  I n p a c t s  o f  A p p l i e d  M i c r o b i o l o g y  ( C I A H  V )  i n  
B a n g k o k ,  T h a i l a n d ,  A f r i c a n  p a r t i c i p a n t s  a a d e  a  
r e s o l u t i o n  t o  e s t a b l i s h  a a  A f r i c a n  B e g i o o a l  N e t w o r k  
o n  M i c r o b i o l o g y .  I t  w a s  a g r e e d  t h a t  N i g e r i a  s h o u l d  
s e r v e  a s  a  t a a p o r a r y  h e a d q u a r t e r s  o f  t h e  N e t w o r k ,  s o d  
t h e  N i g e r i a n  S o c i e t y  f o r  M i c r o b i o l o g y  ( M S N )  w a s  
a a a d a t e d  t o  c o n v e n e  t h e  i n a u g u r a l  n e e t i n g  a t  w h i c h  
R e g i o n a l  N e t w o r k  O f f i c e r s  w o u l d  b e  e l e c t e d ,  
t h e r e f o r e  s i n c e  F e b r u a r y  1 9 7 B ,  t h e  N i g e r i a n  S o c i e t y  
f o r  M i c r o b i o l o g y  u n d e r t o o k  t h e  s e c r e t a r i a l  d u t i e s  o f  
t h e  p r o p o s e d  a r t w o r k  a a d  l a t t a r s  w a r e  s e a t  o u t  t o  a l l  
k n o w n  m i c r o b i o l o g i s t s  a a d  a i c r o b i o l o g i c a l  
o r g a n i z a t i o n s  ( i n c l u d i n g  a l l  f a c u l t i e s  o f  s c i e n c e ,  
a e d i c i a e ,  v e t e r i n a r y  a a d i c i n o  a a d  a g r i c u l t u r e )  i n  
v a r i o u s  i a e t i t u c i o o a  i n  A f r i c a  i n f o r m i n g  t h e m  o f  t b o  
B a n g k o k  r e s o l u t i o n  o n  t h e  f o r a a t i o a  o f  s  r e g i o n a l  
n e t w o r k  o n  m i c r o b i o l o g y  i n  A f r i c a .  N S M  e n c o u r a g e d  
t h e m  t o  f o r a  s u c h  n a t i o n a l  o r g a n i s a t i o n s .

D u r i n g  t h e  S i x t h  I n t e r n a t i o n a l  C o n f e r e n c e  o a  
C l o b e l  l u p a c t s  o f  A p p l i e d  M i c r o b i o l o g y  i n  1 9 7 9  i n  
L a g o s ,  N i g a r i a ,  6 0  p a r t i c i p a n t s  f r o m  t h e  A f r i c a n  
regi'to a t  t h e  C o n f e r e n c e  n e t  i n  a  r o u n d  t a b l a  
d i s c u s s i o n  a n d  i n a u g u r a t e d  t h e  A f r i c a n  R e g i o n a l  
N e t w o r k  o n  M i c r o b i o l o g y .  N i g e r i a  w a s  n o d e  t h e  
t a a p o r a r y  h e a d q u a r t e r s  s o d  t b s  E x e c u t i v e  C o a a i t t e e  o f  
t h e  N i g e r i a n  S o c i e t y  f o r  M i c r o b i o l o g y  w a s  t o  
c o n s t i t u t e  t h e  M a n a g e m e n t  B o a r d  u n t i l  s u c h  a  t i n s  
w h e n  a  R e g i o n a l  B o a r d  c a a  b e  e l e c t e d .

( i i )  T h e  o b j e c t i v e s  o f  t h e  A f r i c a n  R e g i o n a l  
N e t w o r k  o n  M i c r o b i o l o g y

T h e  p r i n a r y  o b j e c t i v e s  o f  t h e  n e t w o r k  a r s  t o  
s t r e n g t h e n  n a t i o n a l  f a c u l t i e s  a a d  i n s t i t u t i o n s  o f  
m i c r o b i o l o g y  i n  b a s i c  r s s a s r c h ,  t h r o u g h  r e g i o n a l  
p r o g r e s s !  a n d  a c t i v i t i e s  s o d  a l s o  t o  s p r e a d  t b s  
b e n e f i t  o f  n e t w o r k  a c t i v i t i e s  t o  i n d i v i d u a l  
i n t e r e s t e d  s c i e n t i s t s  i n  p a r t i c i p a t i n g  c o u n t r i e s .  
A n o t h e r  i m p o r t a n t  o b j e c t i v e  i s  t h e  n e e d  f o r  
c o - o p e r s t i o n  s a d  c o l l a b o r a t i o n  a m o n g  m i c r o b i o l o g i c a l  
c e n t r e s  w i t h i n  t h e  A f r i c a n  r e g i o n  s o  t h a t  
i n t e r n a t i o n a l  s c i e n t i f i c  b o d i e s ,  s u c h  a s  t h e  
I C R O / U N E f / U N E S C O  p a n e l  o n  M i c r o b i o l o g y  c o u l d  
a f f e c t i v e l y  m a k e  c h o i r  r e s o u r c e s  a v a i l a b l e  a n d  
p a r t i c i p a t e  i a  t h e  v a r i o u s  a i c r o b i o l o g i c a l  p r o g r a s a s  
g o i n g  o n  i n  d i f f e r e n t  p a r t s  o f  A f r i c a .  T h e  r e s o u r c e s  
o f  c h e s s  i n t e r n a t i o n a l  b o d i e s  a r e  c u r r a n t ! *  b e i n g  
a f f e c t i v e l y  t a p p e d  a a d  u t i l i s e d  b y  t h e  A m e r i c a n  
R e g i o n a l  N e t w o r k  s o d  t h e  S o u t h  E a s t  A s i a a  N e t w o r k  t o  
s o l v e  s o o n  o f  t h e i r  s p e c i f i c  r e g i o n a l  a i c r o b i o l o g i c a l  
p r o b l e m s .



- a -
( i i i )  O r g a n i s a t i o n a l  S t r u c t u r e  o f  t h s  A f r i c a n  

N e t w o r k

( a) T h a  t a g i o n a l  H e t w o r k  w i l l  c o n s i s t  o f  
n i c r o b i o l o t i s t s  i n  a l l  c e n t r e s  i n  A f r i c a ,  i n c l u d i n g  
u n i v e r s i t i e s ,  r e s e a r c h  i n s t i t u t i o n s ,  i n d u s t r i s s  a n d  
o t h e r  p r i v a t e  s e c t o r s .

( b )  A  r e g i o n a l  n e t w o r k  i s  d e s i g n e d  t o  i n c l u d e  
o n e  p o i n t  c o n t a c t ,  w i t h  n o r m a l l y  a n  i n s t i t u t i o n  o r  
s o c i e t y ,  i n  e a c h  p a r t i c i p a t i n g  c o u n t r y .  H o w e v e r ,  i n  
t h e  a b s e n c e  o f  a n y  e s t a b l i s h e d  n a t i o n a l  s o c i e t y ,  e a c h  
i n d i v i d u a l  c o u l d  i d e n t i f y  h i n o e l f  a s  a  " p r o t o n  
n a t i o n a l  p o i n t - o f - c o n t a c t "  p e n d i n g  t h e  f o r m a t i o n  o f  a  
n a t i o n a l  s o c i e t y .  I n  e a c h  c a s e ,  t h i s  n a t i o n a l  
p o i n t - o f - c o n t a c t  s h a l l  p r o v i d e  t b e  c h a n n e l  o f  
c o M u n i c a t i o n  f r o a  t h e  r e g i o n a l  t a t w o r k  t o  o t h e r  
i n s t i t u t i o n s  o r  g r o u p s  w h i c h  a r e  w o r k i n g  i n  t h a  f i e l d  
e f  i n t e r e s t  o f  t h e  n e t w o r k  i n  t h e  c o u n t r y .

( c )  O n e  o f  t h e  n a t i o n a l  y o i n t s - o f — c o n t a c t  w h i c h  
i s  w e l l  s t a f f e d  a n d  w i t h  a d e q u a t e  e q u i p m e n t  i n  t h e  
a r e a  o f  a  d e f i n e d  s p e c i a l i s a t i o n  o f  t h e  n s - w o r k  w i l l  
b e  s e l e c t e d  t o  s e r v e  a s  t b e  t a g i o n a l  H e t w o r k  
H e a d q u a r t e r s ,  e n d  a n  o f f i c i a l  o f  t h i s  c e n t r e  n i l  
s e r v e  a s  E x e c u t i v e  S e c r e t a r y .

(d )  T h e r e  s h a l l  b e  a  r e g i o n s *  - o - o r d i n a t i n g  
b o a r d  w h i c h  s h a l l  b e  n u d e  u p  o f  r e p r e s e n t a t i v e s  o f  
t h e  v a r i o u s  n a t i o n a l  p o i n t s - o f - c o n t a c t .

( i v )  A c t i v i t i e s  o f  t h e  K e g i o e a l  H e t w o r k

A l l  t h e  a c t i v i t i e s  o f  t h e  n e t w o r k  s h a l l  t a k e  
p l a c e  w i t h i n  t h e  r e g i o n  a n d  s h a l l  i n v o l v e  a  h i g h  
l e v e l  o f  c o - o p e r a t i o n  b e t w e e n  p a r t i c i p a t i n g  
i n s t i t u t i o n s .  O n e  o f  t h e  n o s t  i a p o r t a n t  l o n g - r a n g e  
r e s u l t s  o f  n e t w o r k  a c t i v i t i e s  i s  t h e  p e r s o n a l i t i e s  
a n d  l i n k a g e s  d e v e l o p e d  s w o o p  s c i e n t i s t s  i n  t b e  r a g i o n .

( a )  E x c h a n g e  o f  p e r s o n n e l :  t h e r e  w o u l d  b e  a n  
e x c h a n g e  o f  s c i e n t i s t s  b e t w e e n  p a r t i c i p a t i n g  
i n s t i t u t i o n s  f o r  p e r i o d s  o f  o n e  t o  t h r e e  w r a t h * , 
a a i n l y  i n  c o n n e c t i o n  w i t h  d e v e l o p m e n t o f  c o - o p e r a t i v e  
r e s e a r c h  p r o g r a n e s  o f  d e v e l o p o e a t  o f  n e w  t e a c h i n g  
p r o g r a n e a ,

(b )  I n - s e r v i c e  t r a i n i n g  c o u r s e s :  t h e r e  w o u l d  
b e  c o u r s e s  o n  s p e c i f i c  h i g h - l e v e l  t o p i c s  t o  u p g r a d e  
t h e  l e v e l  o f  t e a c h i n g  a n d  r e s e a r c h  i n  n e t w o r k  n a n b e r  
c o u n t r i e s  a n d  i n s t i t u t i o n s .

( e )  l a n i n a r s ,  w o r k s h o p s ,  s y n p o s i s  s o d  
s c i e n t i f i c  n e s t i n g s :  t h e s e  w o u l d  e n c o u r a g e  e x c h a n g e  
a n d  d i s s e s i n s t i o a  o f  k a o w l e d g s  s w i n g  t b e  s c i e n t i s t s  
i n  t h e  r e g i o n a l  n e t w o r k .

( d) V i s i t i n g  l e c t u r e r s  a n d  p r o f e s s o r s :  
p r o v i s i o n  w o u l d  b e  n o d e  t o  a r r a n g e  f o r  v i s i t s  e f  
e a i n e n t  s c i e n t i s t s  f r o a  o n e  i n s t i t u t i o n  o r  c o u n t r y  t o  
a n o t h e r  w i t h i n  t h e  r e g i o n a l  n e t w o r k  a n d  o t h e r  
i n t e r n a t i o n a l  n e t w o r k s .

(c )  P r o v i s i o n  o f  s g u i p s w n t :  e x p e n s i v e  
s c i e n t i f i c  e q u i p m e n t  f o r  t r a i n i n g  a a d 7 o r  r e s e a r c h  
c o u l d  b e  p u r c h a s e d  a n d  n a i n t a i n e d  o n  a  r e g i o n a l  b a s i s .

(f )  t a g i o n a l  c o l l a b o r a t i o n  i n  p o s t g r a d u a t e  
t r a i n i n g  i n  n i c r o b i o l o g y :  w i t h  t h a  a s t a b l i s h a s n t  o f  
a n  A f r i c a n  t a g i o n a l  N e t w o r k  o n  M i c r o b i o l o g y ,  it 
s h o u l d  b e  p o s s i b l e  h e n c e f o r t h  f o r  n a n y  A f r i c a n  
c o u n t r i e s  t o  p u l l  t h e i r  n s n p o w e r  a n d  n a t e r i a l  
r e s o u r c e s  c o g e t h s r  f o r  t r a i n i n g  p o s t g r a d u a t e  s t u d e n t s  
in g e n e r a l  a n d  a p p l i e d  n i c r o b i o l o g y .  H i t h e r t o ,  n a n y  
A f r i c a n  s t u d e n t s  s t i l l  h a v e  t o  g o  t o  E u r o p e  a n d  
A n e r i c a  t o  o b t a i n  p o s t g r a d u a t e  t r a i n i n g  a n d  
q u a l i f i c a t i o n s .  T h e s e  a v e r s e a s  t r a i n i n g  p r o g r a w a e *  
h a v e  r e c e n t l y  b e c o u e  t o o  e x p e n s i v e  f o r  n a n y  A f r i c a n  
c o u n t r i e s ,  i n c l u d i n g  N i g e r i a .  I n  a d d i t i o n ,  t h a

o v e r s e a s  t r a i n i n g  p r o g r a m e s  a r e  o f t e n  i r r e l e v a n t  t o  
t h a  i a e d i a t e  n e e d s o f  t h e s e  A f r i c a n  c o u n t r i e s .

( g )  D i s s e m i n a t i o n  o f  i n t o n a t i o n :  n e w s l e t t e r s ,  
j o u r n a l s  a n d  r e g u l a r  r e v i e w  a r t i c l e s  o n  C h e  
a c t i v i t i e s  o f  C h e  A f r i c a n  N e t w o r k  o n  M i c r o b i o l o g y  
s h a l l  p r o v i d e  i n f o r m a t i o n  a b o u t  t h e  a a j o r  
d e v e l o p m e n t s  a n d  r e s e a r c h  t h a t  i s  g o i n g  o n  i n  v a r i o u s  
p a r t i c i p a t i n g  c o u n t r i e s .  T h e s e  w i l l  g u i d e  
i n t e r n a t i o n a l  m i c r o b i o l o g i c a l  o r g a n i s a t i o n s  i n  
p l a n n i n g  c o l l a b o r a t i v e  s c i e n t i f i c  p r o g r a n e s  w i t h  t h e  
A f r i c a n  k e g i o e a l  N e t w o r k .

T h e  c o m i n g  t o g e t h e r  o f  A f r i c a n  m i c r o b i o l o g i s t s  
s h o u l d  b e  t h e  b e g i n n i n g  o f  c o - o p e r a t i v e  e f f o r t s  t o  
w i p e  o u t  m i c r o b i o l o g i c a l  a g r i c u l t u r a l ,  v e t e r i n a r y  a n d  
n e d i c a l  p r o b l e m s  i n  A f r i c a .

F u r t h e r  i n f o r m a t i o n  n a y  b e  o  a i a e d  f r o m :  
P r o f e s s o r  M . A .  E m e j u a i w e ,  I H D  S t a t s  O n i v e r s i t y ,
P . M . B .  2 0 0 0 ,  E t i t i ,  S i g e r i a .

A I D S :  A f r i c a  f a c e s  a  x l o o m v  f u t u r e

T b e  n u n h e r  o f  A f r i c a n s  w h o  w i l l  d i e  o f  A I D S  w i l l  
e s c a l a t e  l o n g  b e f o r e  s c i e n t i s t s  i n  t h e  W e s t  k n o w  m o r e  
a b o u t  b o w  t o  f i g h t  t h a  v i r u s  t h a t  c a u s e s  t b e  
d i s e a s e .  A c c o r d i n g  t o  a  r e p o r t  A I D S  a n d  t h e  T h i r d  
W o r l d , r e c e n t l y  p u b l i s h e d ,  u p  t o  a  q u a r t e r  o f  y o u a g ,  
e d u c a t e d  p e o y l e  i n  p a r t s  o f  c e n t r a l  A f r i c a  a r e  
a l r e a d y  i n f e c t e d  w i t h  t b e  v i r u s .  T h e  r e p o r t ,  b y  t h e  
P a n o s  I n s t i t u t e ,  w h i c h  n o n i t o r s  . ' e  T h i r d  W o r l d  a n d  
t h e  N o r w e g i a n  H a d  C r o s s ,  s s y s  t h a t  A I D S  c o u l d  k i l l  
h a l f  t h e  p o p u l a t i o n  i n  s o m e  A f r i c a n  c o u n t r i e s .

P a n o s ’ s  n u m b e r s  s r e  b a s e d  o n  t h e  p r e d i c t i o n  t h a t  
e v e r y o n e  w h o  i t  i n f e c t e d  w i t h  t h e  v i r u s ,  k n o w n  a s  t h e  
h u m a n  i a w s n o d a f i c i e n c y  v i r u s ,  w i l l  e v e n t u a l l y  d e v e l o p  
A I D S  a n d  d i e .  T b e  U S ' s  N a t i o n a l  A c a d e m y  o f  S c i e n c e s  
d o e s  n o t  a g r e e ,  h o w e v e r .  T h e  a c a d e m y  r e c e n t l y  
e r :i n s t a d  t h a t  b e t w e e n  2 5  a n d  5 0  p e r  c e n t  o f  t h o s e  
w h o  a r e  i n f e c t e d  w i t h  t b e  v i r u s  w i l l  d e v e l o p  A I D S .  
T h e r e  i s  l i t t l e  d i s p u t e  t h a t  a l m o s t  a l l  w h o  d o  
d e v e l o p  A I D S  e v e n t u a l l y  d i e .

A f r i c a  i s  s u f f e r i n g  t h e  w o r s t  e f f e c t s  o f  t b e  
d i s e a s e .  T h e  s p r e a d  o f  A I D S  o n  t h a  c o n t i n e n t  d o e s  
n o t  f o l l o w  t h e  p a t t e r n  i n  t b e  W e s t .  U n l i k e  t h e  W e s t ,  
A I D S  d o e s  n o t  s p r e a d  p r i m a r i l y  a s  s  r e s u l t  o f  
h o m o s e x u a l  c o n t a c t  o r  b y  s h a r i n g  b y p o d e m i c  n e e d l e s .  
P e w  c o u n t r i e s  s c r e e n  b l o o d  s u p p l i e s  f o r  t h e  v i r u s ,  
a l t h o u g h  s e v e r a l  a r e  p r e p a r i n g  t o  d o  s o .

I n  c e n t r a l  a n d  e a s t  A f r i c a ,  e p i d e a i o l o g i s t s  
f o u n d  t h a t  0 . 7 5  p e r  c e n t  o f  t b e  p o p u l a t i o n  i s  b e i n g  
i n f e c t e d  e v e r y  y e a r .  I n  c e n t r a l  A f r i c a ,  t h i s  n s a n s  
t h a t  e a c h  y e a r  t b a r e  a r e  b e e w e e n  5 5 0  t o  1 , 0 0 0  a a w  
c a s e s  o f  A I D S  p e r  n i l l i o n  a d u l t s .

I n  A f r i c a ,  A I D S  is o f t e n  e b a r a c t s r i x s d  b y  " s l i n  
d i s e a s e " ,  w h e r e  p e o p l e  s u f f e r  f r o m  c h r o n i c  d i a r r h o e a ,  
a n d  b y  i n f e c t i o n  s u c h  a s  t u b e r c u l o s i s  o r  
c r y p t o c o c c o s i s ,  a  f u n g u s  C h a t  i n v a d e s  t h e  c e n t r a l  
n e r v o u s  s y s t e m .  S y n p c o m s  a p p e a r  m o r s  o f t e n  i n  t h e  
g a s t r o i n t e s t i n a l  s y s c e n  o r  t h a  s k i n ,  w h i l e  i n  t h e  
W e s t  t h e  f i r s t  s y n p t o u s  u s u a l l y  o c c u r  i n  t h e  
l y m p h a t i c  s y s t s n  o r  t h e  l u n g s .  A  f o r m  o f  p n e u n o n i a  
k n o w n  a s  p n e u m o c y s c i s  c a r i n i i  a f f e c t s  6 3  p e r  c e n t  o f  
E u r o p e a n  A I D S  p a t i e n t s .  S u e  o n l y  14 p e r  c a n t  o f  
A f r i c a n s  w i t h  A I D S  l i v i n g  in E u r o p e  h a v e  c o n t r a c t e d  
p n e u m o c y s c i s .

N o n  a n d  w o u e n  i n  A f r i c a  a r c  i n f a c t e d  i n  e q u a l  
n u n b e r s .  I n  E u r o p e  a n d  t h a  U S ,  t h e r e  a r e  1 6  t i n e s  
a o r e  n a n  i n f e c t e d  c h a n  v e n e n .  F u r t h e r  a n a l y s i s  
s h o w s ,  h o w e v e r  C h a t  t h o s e  A f r i c a n s  U w  c o n t r a c t  t b s  
d i s e a s e  b e t w e e n  t b e  a g e s  o f  2 0  t o  29 s r s  
p r e d o m i n a n t l y  f e m a l e .  ( E x t r a e t o d  f r o m  M o w  S c i e n t i s t . 
2 7  N o v e m b e r  1 9 A 6 )



- 9 -

i .  com í  n

i u t r i »

C l w i t  l i M  i i i M  > f a t « d w » l o w  « c c o r i  w i t h  m T

r h o a i e  L i a s  h a *  e n t e r a d  i n t e  a  l i c e a s i a g  
o g r o o » o o t w i t k  t b a  M a a s a c b a s e t t s  I n s t i t u t o  a f  
T e c h a o l o g y  ( M t T )  x a  c h e  B S  t a  s y a t h a a i x a  a r g a a i c  
i a t e r a e d i a c e a  u s i a g  l i p a a e  a a s y v a s .  I b a  t a c h a n  lo g y ,  
i m l a f d  b y  X l i i a a l a r  E l i b a a u v  aa'’ a t a  c e l l e o g a a s  a t  
H I T ,  e l l o w o  f o r  t h a  a t a t a a a a l a c t  . w  q x t k u i a  a f  
ñ p o r t a a t  p h a n a c a u t i c a l  a a d  t |  oc h o»  i c a l  
i n t e r n a d  l a t a s .

S o s a  a f  t h a  i a p o r t o n r  r r a h c t i  C h a t  r h — i »  L i a s  
m j  e y a t b e s i x e  i a e l a d a  t h a  a c t i v a  i a a a a r a  a f  
t -t r o n o  p r o p i o n i c  o a d  2 - c h l o r o p r n p i o a i c  a c i d a .  T h a s r  
a s a  h a y  i a t e r n a d i a t e s  i a  t h a  s y a t b e s i s  a f  v a r i s a s  
p h e a o x y p r o p i o a i c  a c i d a ,  a a  i a p o r r e a r  f a a i l y  a f  
h e r b i c i d a s .

A l t h o u g b  d e t a l l a  a f  t h a  C h a ñ e  L i a s  a a d  M t T  d a a l 
h s v a  a o t  h e e a  r a v a a l a d ,  t h a  t e s t r i a a  t a a y a a j  p l a a a  t a  
a c a t a  u p  t h a  l a b o r a t a r y  s c a l a  p e n c a o s  a a d  a t a r t  p i l e t  
p r a d a c t i c a  b y  l W t .  F r o d u c t i a a  c a p a c i t y  w i l l  r a a g e  
f r o »  5 0 - 1 , 0 0 0  t o a / y a a r ,  a c c o r d i a g  t a  d a a a a d .  
( E x t r a c t a d  f t a a  E n r o p a a a  C h a a i c a l  M a a s .
S  D a c v a h a r  1 9 4 4 )

B e l t i u »

( s i t i a n  l i c a a c a a

B I O n J U T T ,  t h a  l e l g i s a  p l a a t  t i s s a a  e v i t a r a  f i t a ,  
i a  a a v i a g  f o r t h e r  i a t a  b i a t o c h a o l o g y  a a d  l o o k i a g  f a r  
p a t e a t i a l  l i c a a s a a s  f a r  i t s  c a a v a a t io a a l  t e c h a a l e g y .  
T h a  f i t a  h a s  r a c a a t l y  c s t a b l l s b a d  B i o p l a a t  R a s a a v c h  
o h i c h  v i l l -  i n v e s t i g a r e  g a n e  s p l i c i a g  C s c h a i p n e s  w i t h  
o c h a r  r a o v a r c h a r a .

I a  a d d i t i o a ,  t h a  f i n a  h a s  s s t a b l i s h s d  a a  I t a l i a a  
o a b o i d i a c y  a a d  p l a a a  t a  f a c a  a a  f M B  s u b s x d i a r y  t o  
b o o a t  a s p a r e s .  T h a  c o a p a a y  a s p a r e s  a a c a  t h a a  9 5  p a r  
c a a t  a f  t h a  4  a i l l i o a  v a g a t a b l a  o a d  o r a « a o a t a l  p l a s t a  
g r a v a  a a a o a l l y .  l i g g a a t  a a rfcato f a r  t h a  f i n o  o r a  c h a  
■ o c h a r l o a d a , U K ,  F K ,  F r o a c a  a a d  I t a l y .  ( i o a m i  
E u r o v o a n -  O i o a i c a l  M o a s . 1  B o c o a b o r  1 9 M )

Jtea_fMilit2_tajiavale£ijate£ÍBar2Jgrodacts
T h a  v h o l l y - o n e d  c o a p a a y  a f  C h a  O a i v a r s i t y  a f  

A l b o r t o ,  C a a a d s ,  C h o a b i a a a d ,  p i s a s  t o  í - v e l o p  
v e t a r l a s r y  a a d  a g r i c o l t s r a l  p r a d a c t a  a t  a  a a v  
C a n i l *  a i l l i a a  I d a o o t o a  f a c i l i t y .  ( t a t a  a a d  f a d a r s l  
f u a d s  a r a  c o n t r i b u t i a g  t a v a r d a  t h a  c a a s e r o c t i o a  a f  
t h a  t m i t  v b i c b  ia o s p a c t a d  t a  a t a r e  i a  J u a a  1 9 1 7 .
T h a  c o a p a a y  p l a a a  t a  d a v a l a p  p r o d u c t o  C h a t  a l i a s  
a a r l y  d a t a c t i o a  a f  o i c r o b i a l  i s f a c t i o a s  i a  
l i v e r t a c k .  M o r o a v a r ,  t b a  f i t a  s i s a  v a s t a  t a  asrfcat 
d i a g a a o t i c  k i t s  f o r  f n a g a l  d i o a a o a o  i a  p l a a c s .  
((anteas t u r o p e x n  C h a u i c o l  k a v s . 17 k m r o u h o r  1 9 ( 4 )

E a c a a t  o o b l i c a t i o n o

C h i n a

k i o t e c h v o l o g y  a x h i b i t i a u  a p a ñ a

C h i n a  i a  p l a a a i a g  t a  j a i a  t h a  w w c l d ’ e  l u d i a s  
b i a t a c h a a l a g y  r o a s o r e h o r a  o v a r  C h a  a a a t  f i v a  y a a r a .

T o  p r o a n t a  a r o d o a i r  a a d  t a c h a i c o l  e n c h a a g e o  i a  
t h a  f i a l d ,  a a  i a t a r a a t i a a a l  a a h i h i t i a a  a a  
b i o c u c h u l o g y  a a d  l i f e  a c i a a c o a  c a a h  p l a c a  i r  
B a i j i a s ' a  R i l i t a r y  M a o o a a  a f  F o o p l a ' a  I n v o l u c i ó n .

( a n a  3 7  c o a p o a i o o  a a d  c n r p a c n t i a a o  f r o a  a r a ñ a d  
t h a  s a c l d  a c t a a d a d  t h a  a a h i b i c i a » .  a h i c h  a n o  
a p o a a o r a d  b y  t h a  C h í a s  I a t a r a a t i a a a l  T r u s t  o a d  
l a v a s t a a a t  C o r p o r a t i v a ,  c h a  I h i a a  b u  t a a g  T a r h a a la g y  
T r a d a  C o c p o r a c i a a  a a d  t h a  C h i n a  r a a v a a t i a a  ( a r v i c a  
L i a i t a d .

A  s y a p a s i a a  a a  b i a t a c h n e l o g y  i a  C h i a a  v a s  b o l d  
i a  B e i j i a g  b e f a r a  t h a  a a h i h i t i a a .  ( E x t r a c t a d  f t a a  
C h i a a  h n i l v .  1 4  O c t o b a r  U N )

F r v a c h  v a i w w r e i t v ' o  l i a b a  a i t h  C h i a a u  i n o t i t a t e

F r a a u ' s  G t a p i l g a e  ( h i v a r s i t y  a f  t a c h a o l e t y  h a s  
j a i a a d  a p  a i t h  t h a  ( h a a g h a i  l a s t i t a t s  a f  l a d a s t r i a l  
M i c r s b i a l a g y  t a  d a v a l a p  i a d a a e r i a l  p r a c a s a a s  a a i a g  
b i a t a c b a o l a f y .  I l t h p o g h  c h e  a r r a a g a a e s t  w i l l  
a v a a t o a l l y  i a v a l v a  a a a y  i a d a a  f r i s a  a b a r a  
b i s t e c h n e l e f y  c a n  b a  o p p l i a d  t h a  f i r a t  p r o j a c t o  w i l l  
f o c a s  a a  t h a  p r a d a c t i c a  a f  a c h u a l ,  a a s y a o o  a a d  
a r g a a i c  a c i d a ,  ( ( c a r c a :  l a r s o c a n  r h o a i c a l  B a w a ,
1 5  h a c c a b e r  1 9 4 4 )

A a  a d i t i o s s  s c i a a t i f i c  r o a u r c h  p r a g r a u o  h o o  
b a o s  i a p l o a o a t o d ,  a i t h  a a  i a c r s a a i a g  f o c a s  o a  
b i a t a c h a a l a g y  E  4  D .  T h a a a  a a w  a a d o n o o y  i a e l a d a  
a a i a a l  v a c c i a a a ,  i a t a r f a r o a ,  b i s a n o s  e s e v a r s i o a  a a d  
b i g h - p r o c a i a  f a a d  a d d i t i v a a .  ( a a a a r c h a r o  h a c a  c l a v a d  
c h a  t a a i c  g a s a  a f  t h a  a l e r a  a r g a a i c »  C h a t  c a v a o s  r a d  
v a c a r  f a v o r  i a  c á t e l e .  I b a  C a n t a r  f a r  ( i a l a g i c a l  
B a s a a r c h  h a s  s u p p l i a d  C a h a a  d o c t o r o  w i t h  i a t a r f a r o a  
f o r  t e s t i a g  a g a i a o t  c c a c a r  a a d  v i r a l  d i a a a a a a .  
C a r r a a c l y ,  C o b a  i a  t h a  w a r l d ’s  a o c o a d  l a r g a s e  
p r a d a c e r  a f  h a a a a - d p r i v a d  i a t a r f a r o a .  T h e  
( t x t e - o v a a d  p h o t a a c a a t i c a l  t i r a  M a d i C a b a  w i l l  aarfcst 
a o v a r a  1 f o n o  a f  i a t a r f a r o a  s o r l d v i d a  a a d  v i l l  s i s a  
l a c l a d o  g a a e t i c s l l y  o a g ia a a r a d  i a t a r f a r o a  i a  i t s  
p r o d u c e  l i a s .  H e  e n c h i l e ,  a t  t h a  M a c i a a a l  C o s t a r  f a r  
( c i a a t i f i c  B a s a a r c h ,  g a a a c i c i ¿ t s  a r a  v a r f c i a g  a a  a a w  
a e c h a d a  f a r  i a p r o v i a g  o a g o r e r a s .  O n e  a o t h o d ,  
o o a a c l o a a l  v a r i a t i a a ,  i o  a  p r a c o s o  b y  v b i c b  c a l l a  
f r o a  a  o i a g l a  p l a a t  c a a  b a  i a d a c a d  t h r o v g h  h a n o n a  
a o a i p a l a t i o a  t a  d a v a l a p  i a t a  v a r i a a t s  C h a t  e x h i b i r  
n a v  g a a a t i c  p r o p a r c i a s .  ( f e s r e e :  ■ i § b _ T o e b a o l o | j r ,  
W o v o a b o r  1 9 ( 4 )

E t C

( I C  t r a n c o  t u  r e a r o  a f  p t o d u c t  p r o t e c c i ó n  f o r
nétachaalog^ruga

T b a  f o l l o v i n g  b i o i e c b n o l o g y  p u b l i c a c i a n s  a r e  
s v a i l a b l c  f r o a  t h a  ( i a t a c b a e l e g y  U a i c ,  H i a i s c r y  a f  
( c a t e  f o r  ( c i e n e s  a n d  T e c h a o l o g y ,  ( t b  F i n a r  M s o c ,  
2 4 0  ( p a r k s  i t r e e t ,  O c t a v a ,  O n t a r i o ,  K 1 A  1 A 1 .  T a l a s  
H a :  0 5 3 - 4 1 2 3  F a c a i a i l a :  4 1 3 - 9 9 4 - 7 ( 4 7 .

1 9 ( 4  C a ñ a d i o n  ( i o t a c h a a l a a r  ( a u r c a b a a k :  C v w o o r c l o l  
O T i a p l a a t l a n a  i n v p i v a d  i a t U t o c b a o l o c T  B a a a a r c k .

“gi icarr C o a a i t t e a  A a a u o l
o s o r t  1 9 W - B 4  

F e d e r a l  ( x p o a d i t o r a o  f a r  ( i o t a c b a a l a a v  1 9 ( 1 - 1 9 ( 4
nñroo

" r a j a w B B 1

T r a d a  a i a i o c e r s  f r o a  c h a  t a r a p o a a  E c a a a a i c  
C a n u o i t y  ( E I C )  h a v a  a g r a a d  t a  p r o  t o c e  b i a t a c h a a l a g y  
p h a n a c a u t i c a l s  f r o a  c o a p o t i t i o a  b y  g a n a r i c  p r o d u c t o  
f a r  t e a  y s a r o  f r a a  t b a  t í a s  e b e y  a r a  f i r s c  a s r k e c a d  
b y  t b a  i n v e n t o r .  T h o y  o s t  t b a  a a r f c e c i a g  l i c a s a a  c a n  
f o r  c o a v a a c i a a a l  d r o g a  a t  a i s  y a a r s .  T b a  d e c i s i ó n  t a  
" b a m s e i s a ”  l i c a a a i a g  f a r  ( b a  12 H C  a o a b s r - s t o t o s  
n a o  a a d a  e a r l i a r  a t  t b a  l a t a n a c i a a s l  Msrfcst C a u a c i l  
a a e t i a g .  I b a  n l i a g  g a o s  i a t a  a f i e e t  f r a a  
1 J o ) y  1 9 4 7 .

I b a  l a g i o l a t i o a  v a s  i a t r o d v c e d  t a  p r a t o c t  t b a  
r i g b t s  a f  i a a a v a c a r o  a f  h i g b - c o c h a a l o g y  p r o d u c t o .  A t  
p r s a a a t ,  p a c a a c  l a v o  p r a c a c t  t b a  b a o i c  d i s c a v e r y  b u t
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■ a t  C h a  p e n e c a s  b a t u a s a  l i a c a m y  a a *  a e r f c e t i a g  t i e h  
i a w e l v a s  t e s t i n g  a t  ufeich c m  tafea a a  l m g  a a  t a a  
y u a r s .  t k a  m u  a m a n a  feria« tfca K E C  i a c a  l i a a  w i t h  
tfea M l  a t  g m a r a l l y  f a l l a »  t h a  M  F a c e t  b n  
■ a a  t a r a r  t a a  l e t  a f  1 M * .

S a r e p a m  c a a a t r i a a  c u r r e n t l y  g r a n t  narrating 
l i c a a a a a  f a r  g a a a r i c  d r u g s  a a  p r a s a a c a c i a a  o f  f a l l  
<iii t e t a r i« a .  a r  a a  a b r i d g t  a p p l i c a t i o n .  Tfea 
s y r t s m  v a r y  f r o a  l  e n t r y  t a  c a a t r y ,  b a t  i a  g e n e r a l  
t h a  a a a t h a r a - t i a r  a t a t a a  -  C r a e c e ,  S p a i n ,  a a <
P o r t u g a l  *  g n a t  g a a a r i c  l i c a a a a a  t a  e e e e t  
a p p l i c a t e  a a  a b r i d g e d  iar m e a r  « f i n a  a t  a a y  t i a a .

c r a a t i a a  a f  a  p a n c e t a ! c a e  t a c  a f  M I  f r a a  ta f e a c c e  
a a a a i c  a i r e a o s  « U i c h  i a f a c t  t a a a t a a a  a a <  a t h a r  
p l a a t a .  T h e  M I  « e c t e c  i a  1 0  t i a e a  a e r e  e f f a c t i v u  i a  
t h a  r a t a  a f  g e a c  r e  p e a  < a c  t i a a  v e r a n a  M I  c a c t a r a .  
B a c a a a c  a f  t h a  s t r e u g  i a f e c t i v i t y  a f  t a f e a c c e  a a a a i c  
v i r u s a s ,  tfea M I  w e e t e r  p a a a t r a t e a  p l a a t  c a l l a  
e a a i l y .  T h e  D u i v a r s i t y  a f  Tafcye r a a a a r c h c r a  t a a k  a a  
a a a y a t  g a a a  f r a a  a  c a l a a  f e a c i l l a a ,  i a c o r p e r a t t  i t  
i a t a  c h a  M I  » t e t a r a  a a <  f i a e <  t h a »  t a t o  c h a  e a r f a c a  
a f  t h a  t a h a c c a  l a n o s a .  T h e  M I  a a c t a r  w a s  f a a a i  t a  
r a p c a á a e a  t h a  « a i p a a  g a a a  c h l e r a a p b e a i c e l  
a c e t y l t r a a s f a r a a a  i a  l a r g a  g a m t i t i m .  ( E x t r a c t a d  
f r a a  J a a a a  t c o a o a i c  J a a r a a l . 4  O c t a f e a r  U A 4 )

l a  g a a a  r a l, i t  t a b e a  t b r e e  y a a r a  f r a »  f i n e  
a a t b a t i a g  f a r  a  p r o d o e t  t e  r a a c b  i t a  o p r i m a  a a l e e  i a  
t h a  c a a a t r y  a f  o r i g i a ,  p a r h a p a  f a a r  t o  a i s  y a a r a  
r h r a a g h a a t  t h a  a h a l a  a f  t a r a p é . B r a g a  tfeau c o p i t  
h a a e f i t  f r a a  t h a  a r i g x a a l ' a  a a c c a a a ,  a h i l é  s s o i d i a g  
l e a g f h y  a a i a a l  t e c i c i t y  t e a t i a g  a t  fea» c l i a i c a l  
t r i a l a  r a g a i r t  a f  t h a  f i r a t  p r a h a c c r .

M a r  C h e  a e e  r u l i a g ,  a a  a h r U g r i  e p p l i c a t i a a e  -  
a f eich < a » a a <  a a l y  p h a r a a c a a t i c a l  i a f a c a a t i a a  a a  p r a a f  
a f  af e i l i t y  t a  p r a i a c c  C h a  p r s d a c t  *  v i l l  h a  
a e e a p e t .  C a p i e r a  a e e t  a a a  a t e r r a b a  a l l  a f  t h a  
t r i a l a  a a i  t e a t i a g  C h a t  C h a  a r i g i a a c a r  h a <  t a  c a r e y  
a a t .  B h a t h a r  t h a  a a a  p c a c a c t i a a  l a a t a  a i s  a r  t e a  
y a a r a  d e p m d s  a »  t h a  p r s i a c t ' a  " h i g h - t a e h "  a t a t a a .  
B a t i s m l  l e g i a l a t a z a a  a r a  f r a a  t a  a « t a » <  c a a a v a t i e a a l  
< r a g  p r a C a c t i s a  t a  t a a  y a a r a  a a  » a l l .  T h i a  i a  
p a p a r  r t  t a  b e  C h e  c a a a  i a  T r at a  a a i  C h a  C a r t a  
F a i a r a l  B a p a h l i c .

B e c i d i a g  i a  ahiefe C a t e g o r y  a  p r s d a c t  b a l a a g a  i a  
C h e  r e a p  aa a  ifeility a f  t h e  C a t l a a i a a ' a  p r a p r i a c a r y  
■ a i i e i a a  a a i  a a t a r i a a r y  c a t i t t a c a .  C l aa r c a i
h c C r a a - B t l l ' s  B i a r a r h t l a g T  
l i  L t f r  1 1 » )

l i a - c s a t r o l

t C r e p C a » y c e t a a  a r e  f i a i i a g  a t  a p p l i c a t i o n s  a a  
h i a l a g i c a l  c a a c r a l  a g a a t a .  T h i a  f a r t h e r  a t i l i t y  c a t  
C e  l i g h t  i a r i a g  a t a i i a a  a t  t h e  i g r i c w l t a r e l  B a a e a r c b  
C e t r a  t  lefeis i a e a  l a t a  S e h a g a a a  f a a c t  p a c t .
F r e s h l y  i a g ,  t h i a  l i g h c - c a l a a r a i  n o t a r i a l  i a  c h e  t a c  
c a t t  a a b e t r a t a  f t  g r a c a h a a a c  c a l t i v t i e a  i a  
P i a l a t .  I t  feaa c h e  aarfcai a i v a a t a g a  c a t  t i l  a f  
h a  i a g  a t i r a l y  f r a a  a f  p l a a t  p e e t e  a a i  p e t h e g e a c . 
S e c a r a l  y a a r a  a g e .  R i a c a  T a h c a a t  a t  h i s  c a l l  e n g a t a  
h a g t  i n v e s t i g a t i n g  a h e c h a r  t h i s  a a a  a  efe t i  c a l  a r  
a U r s b i e l e g i c a l  p h a a t m ,  a t  f e a t  t h a t  t t  p e a l 'a 
s e c a r a l  t c r s f e i a l  f i t a  e C r e a g l y  i a f e i k i t t  t b s  g r o w t h  
a f  m i- a t  t i l - h a r t  f a a g a l  p a t h o g a a a .  S c a t  
c t t i l i a a c i a a  c  s a p  l a t e l y  a b e l i e h t  t h i a  i a h i b i t a c y  
s f f t t ,  afeiefe r e a p p e a r t  afeaa t h e y  t i t  f r e a k ,  
n o e - d  i s  i n f e c t e d  p e a t .  T r i c h t a r t  c i r i i a  w a a  a t  
p a t  t a t  a g o a i a t ,  feat n a d a r  t j o r  c o n t r i b u t o r  c a t  
f r t  a p t  i c e  o f  ( t r a p  t o m e « « . w h i c h  a t  b a c a  p r o v e d  
p a r t  i c e  1 e r  l y  c o u v m i m t  f o r  t h a  c o t r a l  o f  g r e e a h o u s e  
p a s t s .

O a  a  p r a c t i c a l  t a l a ,  t h e  o u c e t a t i a g  a a c c a e a  a a  
f a r  feaa h a m  w i t h  cacaa f e e r a .  T i a l d a  h a v e  i a c r c a a t  
b y  1 0  p e r  e n t ,  t a i  it b a a  h a m  p a s s i b l e  t e  t i s t a i o  
p r o d u c t i v a  s t a t s  u n t i l  t h a  a t  o f  tfea g r o w i a g  a a a  a m  
w i t h o u t  t h e  a m i  t a  r a p l m c .  W i l t  i i a e a a e  i a  
c a r a a t i m e  h a a  a l a s  b a s a  c h e c k e d  a o  e f f e c t i v e l y  t h a t  
c h a  a r a s  a f  p l a s t a  t h a t  h a s  h t  t o  h a  d e s t r o y e d  i a  
t w o  y e a r  c u l t i v a t i o n s  h a ï  b a m  u t e r  1 0  p a r  e m t ,  
c o o p e r a d  w i t h  3 0 - 4 0  p a r  e m t  f o r  m c r e a t t  p l m c s .  
( S a o r c a i  S i o t a c h a a l o c v . v a l .  4 ,  D e s a t a r  1 P M )

J a a m

C a l l - f a s t  a l a m  f a t  f i s h

■ i s s b i a  O i l  H i l l s  L t d . ,  T o k y o ,  h a a  b e g a a  a e l l i a g  
c a l l - f a s t  C h l o c a l l n . a  g r a m  a l g a ,  a a  f a t  f a r  
f l o a t e r s ,  h a r d t a x l s  a t  p r a a m . B a s a a r c h a r a  
t m h i a r i  t h a  c a l l s  a f  a  n a c a a a  s p a c i a a  w i t h  h i g h  
f a t t y - a c i d  c e e t a a c  w i t h  a  f e a t  g r a w i a g  f r e s h w a t e r  
s p a c i a a .  T h a  h y b r i d ,  c r a d e - a a n t  H a r i a a  O n e g o  4 ,  ia 
p c i c t  a t  «20.000 (S1S5) f a r  20 l i t r e s .

S a a l i c a t i a g  a a i a n l  v e c t o r  c l o n t

D a i  v a r s i t y  a f  T o k y o  ra a a a r r h a r  g i r a y a s h i  A r i g a  
a a o s a n c m  " t h e  f i r s t  M4 f r a g a m t  c h a t  a a t e o a n a m l y  
r a p l i c a t a s  i a  n a m e l i m  m i l s , "  C m t o a a m a a l y  
r e p l i c a t i n g  s o g m a c e ' ,  i U ) .  A r i g a  o r i g i a a l l y  
i a a l s t t  t h i s  o a m a l i a a - c a l l  v a e t a r  f r a a  a o n a a - l i v a r  MS a a  a  a e g a m t  afeoa a  r e p l i c a c i m  d a p m d a d  o a  t h a  T  
a a t i g m  o f  S V 4 0 .  T h a  100 k i l a - f e a a a  m g e t a c e  p r o d u c e s  
a p  t a  10,000 c a p i t a  p e r  c a l l ,  a t  h a s  r a a o i a t  a t t i c  
i a  h a s t  c a l l s  f a r  a t  l e a s t  t w o  m a t h s .  ” 1 a s p e c t  t e  
f i t  t h a  o r i g i a  o f  r e p l i c a t i o n  o f  c h r a a e o o m l  D M  i n  
t h i a  f r a g a m t , ”  A r i g a  d e c l a r e s .  ( S o a r c c :  H c C r a w  
111*0 S i a t a c h n o l e c v  H e e s w a t c h . IS O a c a t a r  l f S S T

S i t a g r a d a h l a  a a l y a a r

M i t s u i  T o a t s o  C h a a i c a l a  h a s  d e v a l e p t  J a p m ' s  
f i r s t  b i o d a g r s d a b l a  p o l y w a r  f a r  a a r g i c a l  a a t a r e s  o r  
d r a g  d e l i v e r y  s y s t e m .  T h e  p a l y w a r ,  a a d a  f r o a  
p e l y g l y c o l i c  a c i d  a t  p o l y l a c t i c  a c i d ,  d e g r a d e s  
i n s i d e  t h e  b o d y  w i t h  t h e  g l y c o l i c  a c i d  d i a a p p a a r i a g  
a f t e r  t h r e e  a m t f e e  a t  l a c t a t e  i a  a  y e a r .  ( S o o r c e :  
E a r  o n e  a a  C h a n i c a l  B a a s . 1) D e c a a h a r  19M)

fisea
h a n g a r i a n a  a c a l i a g  n o  p r e d a c t i m  a t  e x p o r t  o f
r a a t r a c t l o a - a n a v a a a

■ a n g a r y ,  t h a  s a l e  e x p o r t e r  o f  r e s t r i c t i m  
r a s y n e e  t a  t h a  I 1 M C W  c o u n t r i e s ,  i a  s c a l i n g  a p  
o u t p u t  o f  a t o m c l a  ' a s s  a t  e x p a t  i a g  i t s  a a r k a t s .  
T h e  t a a n a l  L a b o r *  - C h a n i c a l  f a c t o r y  i a  S u d s p a s t ,  
w h i c h  b a l d s  t h e  l i ' . a s a  t o  d e a l  i a  e a d o e u c l e a s e s ,  
e x p e r t s  t h m  t h r o u g h  t h a  s t a t s  f o r e i g n - t r a d e  
a o e o p o l y ,  H t i a p m ,  t o  C O M C O M ,  t h a  S B C  a t  t h e  O K .

K a a n a l  r e c e n t l y  s i g n e d  a  p a r t n e r s h i p  e g r e e a e n t  
w i t h  V a p a x  C o n t r a c t o r  L t d .  t o  i a c r a a s a  p r o d u c t i o n .  
T a p e s  i s  a  s t a t e - o w n e d  f i r e  t h a t  p r o v i d e s  v m t u r s  
c a p i t a l  t e  c - n a a r c i a l i s s  H u n g a r i a n  i n v e n t  i o n s  a t  
d a v a l o p n a a t a  i n  g a a s t i c  a n g i n a a r i n g ,  a o u o c l e o a l  
a n t i b t i e a ,  i— u a o l o g y  a n d  d i a g n o s t i c s .  T h a  s c a l a - u p  
w i l l  r a i a a  e a s y n e  o u t p u t  f r o u  i t a  p r e a m t  f o u r  
u i l l i m  u n i t s  a  y e a r  t o  10 o i l l i m  u a i t s .  I f  d e a a t  
w a r r a n t s ,  i t s  c a p a c i t y  c m  b e  i n c r e a s e d  t o  M  a i l  l i o n  
u n i t s  a  y e a r .

l i t e r  t b s  a g r a a a m t ,  V a p a x  i s  r e s p o n s i b l e  f a r  
d o v e  l o p e  an t, p r o d u c t i o n  a t  a n a l y t i c a l  t a s t i n g  o f  t h a  
a n a y w e a ,  K a a n a l  f o r  p a c k a g i n g ,  t r a n s p o r t a t i o n  ( a t  
- 2 0 * 0  a t  a e r k e c i a g .

R a w  t e c h n i q u e  t e  p r o d n e t  a a i a a l  p r ê t a i s

A  e e o  t a c h a i g u o  w i l l  1 s t  C o  t h a  a s a s  p r t u c t i o o  
a f  m i a a l  p r a c a i a  f r m  p l a n t s ,  a c c o r d  i a g  t o  
O a i v e r e i c y  a f  T o k y o  r e s e a r c h e r * .  I t  l a v a i v a s  t h e

T h e  S i o c h s a i e s l  I n s t i t u í a  oí S a a g t , a a  a r a  a f  
H u a g a r y ’a  A c a d e a y  a f  ( c i a n e a s ,  d  a v a l  o p a  a t  p r o d u c á s  
a n d o n e e  l o a s e s  f a r  V a p a x  o t a r  a  r v a a a r c h  c o u t r a c c  
w i t h  R a s n a l .  I t a  ( i o l o g i c a l  C a a t a r  a o w  « p a r a c a s  a  
m a l í  p l m t  t h a t  p r o d u c e *  3 0  k i t *  a f  m a y a s *  f a r
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Participatiea Iaatitato aaaages tba geecraoeet 
sharahaldiago ia aixed-capital caapaaias. (Soana: 
MtStaa lill'a Biotechnelecr Heaaaotcb,
J laenbar 1 W T ----------  -----------------

Spaia

Sacia sartata aoaaclaaal 4iaranatica ia tba
aaaaaca af bio-raxulatiauo

With tba ia vitro «iagaosties fiel« aa 
aaiarOava lapa«, it will taba peerá befan regulatory 
aatberitp ia 4aaaa4o4 bp Spaia, accordiag te 
Jase Pellas, biotacbsalagp «irector af laves(es Si, a 
biotachaology fila lócate« ia Madrid. la tba pase 
tbrea pean, witb tka backiag af tba Is«epco 
lavastaaac Croop, Iavaagcn has grasa fraa a 
□a»-paraca aperatias te a tasa af 55. Thair priaarp 
activitp, sisea its faraal feuadiag ia Marcb 1901, 
boa besa tha aarkatiag af OIOS aa« hepatitis 0 tosca 
for Pastear Biagaaatica, Paria.

Rapes, tba joint catan af tha OS caer en  
Re leca lar Geaatics a. Jn Patch gsinnnist'a 
ia«aatrial pre«acta fi ¿m R1P, ia epaaJing 
ib.« ailliaa aa facilities at laidaa. Basaarchen 
will «evelap pn«scts far tha agricslteral aa« 
tillage industrias iaclwdiag saw plaats base« os gaaa 
aaaipelatías aa« vacciaas.

lakbaisaa, Taa«aaii is beil«iag a lab eratorp 
for crap iaprsveasat far start ep aact spriag. The 
enpaap is alna«p iaeastiag several ailliaa gai 14ere 
soasalip ia biacechaalogp research. Ia a4Sitiea,
9ababash is cellabaratiag with Cavecv aa« the 
cs-oporatiwe CIS ea a faasihilitp ats«p for a 
csaaarcial project aa aaw breading astha«s.

liotechaolsgp research ia agricwltan is 
cerraatlp fiaaacs« bp tha Batch Covoraasat. Tba 
state pravMa« faa«s af Bfl. 30 aillioa last pear 
witb at least a farther Bfl. 30 aillioa this paar. 
(Scarce: lBW g aan_f M aigsl_Bewe, 1 Becsaber 190«)

Bp ai«-1907, tha coapaap plaaa fell-scale sales 
af its esa low-cast saaecleset «iagaoetics for 
rhawaatic «iaasasa, iacla«iag rhaaaatai« factor aa« 
aera activo prate ia aechan, lavo ages has sehaitcai 
tha n  tests far ragslaterp approval to other fwrap asa 
tésatelas, detracto« fraa HcCraw-Bill's 
BiotechaolopjMrwatch, 3 Bsvsaber 190«)

Swedish coassap ta astabliab BO biatacbaalecr

Pharaacia, the twodiah biocccbaologp aa« «rsgs 
grewp, will bail« a OS geaatic eagiaeeriag ata rather 
tbaa tbreagh acquisition. Te be base« at La Jolla ia 
Califsreia, tba aaw coapaap, Pharaacia Ceactic 
Eagiaeeriag lac. will facas ea pro«actioa of 
«iagaoetics aa« pbarsacesticala. Becrsicaest af 
scisatists has begoa aa« eparatiaas a n  scba«ale« ta 
bsgia aast Jsaaarp.

0i»t-braca«as bers «ne pleat

la s bi« ta lacrease paastrstioa af tha DO 
geaeric aatibiatics aarhats, Cist-brsca«as, the Batch 
biatechoelegp cascara, is ta acquire iaithKlíaa 
■ecbasa's facilitp at Freeport ia the Sahaana. Tba 
Batch coapaap especes ta apea« aboat |30 aillioa 
bopiag mai ceevertiag the pleat to sebe 7 aaiao- 
«eacetssp capbalsspwriaic scU (7-ACM), a bap ia tar­
as« ie to ia the pro«wctiaa af oral cephslesperias. 
Start ep is expects« far tha last (sorter of 1907. 
(Scarce: Eareseaa Cheated Bows. S Becaaber 190«)

Pectoral seehs foo«» far scricultarsl 
hiotechnoloc7 centre

Is order ta establish a national biotechnologp 
castre, Portugal is seeking fua«s froa the World Saak 
an« the terepeaa Ecoaaaic Couaunity. la addition, 
seven local inatitutes and universities have already 
agreed ta support tba new Institute da Siolagia 
Cxperiasntal a Technologies (ISCT). The centra, 
which has the official backing af the Ministries of 
Mutation and Agricultura, has already bean allotted 
building space on the caapus of the National Agrarian 
Research Institute juat outside Lisbon.

The ides behind HOT is to co-ordinate 
Portugal's biotechnology efforts under one roof.
•eae 20 scientists are expects« ta occupy the centra 
within the next few years. Raaaarch will initially 
concentrate an agriculture and nutrition and tha 
resulting technology will be transferred via the

A mMber af projects are already planned 
although details have net bean node pablic. Aa early 
target will bn the predwetion af diagaae-ic 
coapeaeate using genetic engineering.

Tha first diagnostic products froa tha new 
venture will probably reach the aarfcct bp 19(9-90. 
CoMsarcia1isacion will be speeded up bp tba eae of 
Pharaacia'a existing development, clinical testing 
and asrfcstiag infrastructure. (Extracted froa 
luropean Chaaical News. « October 190«)

Unite«_Eiagdaa

Belays franca production of factor VIII

A plan ta sake Iritain self-sufficient in the 
supply of a vital product for clotting the blood of 
haeaophiliaca baa run into further delays. New 
equipment for freese-drpiag blood plasaa is now 
installed ia a new factory at the Bepartasat of 
Health and Social Security's Blood Products 
Laboratory in Hertfordshire, but delays ia building 
the factory scan it is unlikely that the equipaenc 
will be ready to aeet all of Britain's aesds before 
the end of tha decade.

The health departaenc wants to bo self- 
sufficient because it is costly to iaport factor VIII 
froa the US, which currently supplioo over half of 
the country's needs. Tbs daisy ia coaolotioa is not 
the only difficulty effecting tha ability of tha 
Blood Products Laboratory to oaks enough 
factor VIII: aaay blood transfusion contras cannot 
supply aaeugh plasaa to tba laboratory ia the first
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place. Bet aa m g r  people are |ini| U t d ,  aa they 
auarraaradlj (car catrtin AIK.

D a n  are 2.S00 haanophiliaca ia Britain, aal 
a*at AO par cat arc infected with the A I K  »ina. 
Of thaaa. 1» have developed AIK, and all hat oaa haa 
died.

The a^iipant of the Bleed Predweta Labor at ocy 
coaaiata of 10 f rente-dryera, which caa produce afcoat 
100 ailliaa aaita of factor m i  a yet free *50,000 
litrea of blood pi act. Thia ahooM be *aoeg> to 
aapply all of Briteia'a hoaaaphiliaca.

The plate ia frecce ia a n e t  and the frecea 
water ia the plat e tart te rapaar withawr firat 
taraiag te lift id. Proteit ia the blood, including 
foe tor f i l l ,  are left behind aad c t  thoa be 
parified. Air-drying aoeld deatroy toe cooplex 
w  lace lea af that pntait. I t  a t  date for 
caapletit ia "early 1*07" aad catarcial prodactit 
of factor f i n  will begin ia 1*00. (Extracted frt 
fca Sciatiat. 0 Bovouber 1 W )

C a t  at i t a ra or obi aatibiotica

Britiab acieaciata aad drag raapa.iiaa are 
tabiag te tiataia Britaia'a last ia t t  gettic 
a t  i pel a tit ef aigaaleaa that prodace aatibiotica. 
T t  pcograte, ettiag E1.4 aillit ever t t  east 
thrt year a, ia fiaaaced by theSciaace aad 
lagiteriag Beaearch Catcil (BBC) a t  t t  
Departaaat ef Trade a t  Tadtlrj t  well t  caapaaiee 
each t  Beacta, Clare a t  ICI.

Caaaercial aatibiotica are aede by til-liviag 
bacteria boot aa atreptaaycatea (atrepa) a t  by 
■tide. Bat t t  gettic oaiteta ahich detarait 
ahathar that atlda a t  atrepa oat aiaple bioaaaa
or ttibietica ara eat properly oederacot. T t  
carriera that traaafar a t  or additional geta iato 
atlda or atrepa ace priaitive coapart te thoaa o at 
for tratfera te Eactria coli. t t  bacteria widely 
e a t  ia gettic cagiaaariag. I t  a t  prograaae ait 
to iacraat batltga ef c t  orgtiat that prtace 
aatibiotica, a t  t  iaprova prodactit ef 
ttibietica. (Street Boa Scieetiat.
13 Bevaaber 190A)

Caatre fee dev-ltinx aea varietiea ef pitta te
be aoU

T t  Britiab Cevanaaat ia te aall t t  Plant 
Bretiag Ittitete ia Ceabridge. T t  PBI craataa 
aaay of t t  aea verieciea ef crepe grow t  Britiab 
fact. A ceacral iaat habit t t  aala ef t t  PBI ia 
a t e t r  a private coapaay will do c t  reaearch a t d t  
te enaora chat cropa retaia c t  geta etc tip 
plaaca ce raaiac accack by peace a t  fuagi - plane 
pectgat. Tba fur ia t c  etc a privaCe buaineaa 
will ba eubla co aadercat aocb raaaarch, buC 
v t c t r  ic will t  tcivact co do ao. lavaactnc ia 
c t  talch of cropa, parcicolarly ia ctir ganecic 
reaiacanca co diauae, ia a loog-tara accivicy, c t  
long pertpa for aaay eaaptiaa co ahov a aerioua 
iacaraac ia ic.

If fattre c m  a t  variaciaa of cropa chac c m  
raaiac accack by plane pjctgeaa, cty c m  a b a t t  
eapeaaive chticala. T t  coapmiea alao know itc 
cl tar plaac braadiag c m  prodwee cropa chac c m  
reapet Co parcicvlar trbicidaa or inaaccicidaa.
Thoa eaepaaiaa c m  pacmc teb chticala a t  
variaciaa of cropa. Hoaaaaco, aa terlcaa chticala 
coapaay, tc, f t  iaacaaca, prodmt a variacy ef 
cteal crop etc caa avrvive a parcicvlar brat ef 
trbicida. Paraara c m  apray a field wich amdhiller 
wictvc fear ef doacreyiag chac parcicvlar crop.

T t  Pite Bretiag ItCitvte carrit t t  
reaearch iato all aapecti of plaot bretiag.
Beilding t  ita retarrb iata plaat gettica, 
particvlarly t t  aay geta t l p  planta te reaiat 
diaaaaaa. t t  iutitate t a  avpplit ata varietiea of 
crepa te tañara. Befare a t  varietiea reacb t t  
femar, heve ver, they heve ce t  approvt by t t  
guiarteat'a aeed-tmtiag atatit at t t  ttioul 
luciente ef Agricnltnral Botaay ia Catridge. T t  
atatit CMta each a t  variety rigorouly, vbicb c m  
eake ;varal yeara, befare eet caapaait c m  aell it 
to fatura. Appteved varietiu appear t  c t  
iutitate'a ttioul Liat. tlhu t t  variety appura 
t  C t  ttioul LiaC, it ia procected by 
p l m t-breedera' rigbta. T t  atatvtecy bedy 
reaptaible fer coeferriag chía ia t t  Pite Variety 
Bighta Office, part ef C t  Niairtry of Agricvltvre. 
Fiat rica aad Peed.

Te via a pticit t  t t  ttioul Liac, c t  a t  
variety t a  to t  faite diatiact frt actr 
varietiu; it b m  te t  vaifen ia Chat t o b e n  ef 
C t  variety caaaet t  t t  difiere« frt e u  
aaotber. Aad, fiully. c t  variety t a  te t  
atable - it t a  Ce ratia trae ce ita deecripcit 
afear re poetad rapto dwctit or prapagacit. T t  
variety t a c  alt t  vwrtb grewiag • aateu, 
aeaavhere m t  waat te boy it.

Part of t t  teetiag ef a a t  variety iuladu 
t t  a c t ú a m e  ef ice yield, c t  faalicy of t t  crop 
aad ita rao jateare te diaeaae. The ttioul 
Iutitate ef Agriceltvral Becany Cuta a few ef C t  
m t  pruiaiag a t  varietiea e v t  aera rigorowely.
If a a t  variaty pe»—  *het tute tben ic appura 
t  C t  iuticote'a facptaadrd Liac a. Tbia ia m  
aven aere cuitad pooitioe chu a place oe c t  
Bacioul Liac. T t  geveraauc'a aeed-tea ring atacim 
advita faraera etc varietiea t  C t  Becoaaeaded 
Liaca abonld t  grave ia praferaaca ta ettra.

T t  geveraamt t a  decided etc it will til c t  
plmt-breediag departaeua ac C t  PB1 cogettr wich 
C t  Bacioul ed Develapacat Orgaaiucit (BSOO). 
c t  ucabliabomc etc raceivea c t  righea te bread 
all a t  varietiu etc cet frt pablíe 
iutitvtiou. Ttaa righea are t t  plmt brandare' 
egvivaleaC vf pactta. Seeda coapaaiaa look vpt 
Chat rigbta ce procert ctir iavucnmc ia c t  
reaurcb —  developatc of a t  variaciaa. Tbia b u  
led te criticit Chat aveb rigbta are t c  ia c t  
pvblic ieterut. T t  BSOO c m  licaat c t  variaciaa 
develeped by C t  PBI co aayou v t  maca co aall 
chao, aad cata a reyalty ia retara. Utc ia lafc of 
C t  PSI, C t  buic reaearch iaco plmC breodiag, will 
aova t c  of c t  PBI'a tildiag at Caabridge iaco a 
n t  Iucicvta of PlmC Science teurch. Thia n t  
iutitate ia a colleccit of exieciag latraceriu 
wich a a t  iducity. T t  a t  iucicvce, «diicb will 
u c  be vadar o u  reoí, will inelude c t  reaearch 
carried t c  ac aveh placea aa t t  Bacioul Vegecable 
Baaearch Stacit, C t  John Iota luciente, which 
raaearcta iato plmC genética, and ovan aou 
reaearch ac c t  Kochatead txpecínencal Scatit, 
which worko in che wider fie Id of plmc aciencaa. 
(Extractad ítem tw_ScianciaC, 27 Movaaber 1*SA)

futura capital backa n t  biotechaology fita

Sénior reuarctrc frt C.D. Searle’a UE 
operación have eetabliehed a n t  biocachulogy 
conpeay wich c t  aupporc of laading ventura capital 
firu. T t  n t  coepmy, Bricieh Biocachulogy, ptma 
to davalop n t  ctwical meé biological druga, boch 
iadepeadeacly aad via collatracit wich aacabliahad 
coapmiaa. It ait ce gatraca aborc-cerw incou 
wich ulaa of raaearch produce, aub a» deaigner 
gata and carbehydracaa. linceehulegy will u c  ba
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tiw h Ij striai ta its tas. A aajsr chrnt ia te ba 
<avota* ta syatbetic argaaic chaoiatry, M a i  sp by 
raapaterixo* aslscolar Aasige technlagy.

Boaearcb efforts is this srss will facas 
primarily sa activa sita-Airacte* caapetitivs 
üAikitsn af key regslator u i | s u  far the tractasat 
af rbeantoi* arthritis, aathws, carAiavascslar 
Aiscaaa aa* viral iafectian. Ths csspny pisas te 
Cacas particalar affecta aa Aavelopiag a tharapeatic 
strataty againt the ADS viras aa* has sat ap aa 
a*visery grosp ■taffe* by lcaAiag iataraatiaaal 
esparta.

la the aelecalar biology area, British 
tio-technlogy has a avahar af firar-, aacaa*- aa* 
thirA-ganracin rae nabi asar N A  pro Jacta ia i n  
■ichta. Tha roapaay hayas te praise* aavcl prateiaa 
far the t rea tant af thresh sais, boas *iser*era aach 
aa aataaparasia, aaaa* hesliog aa* variase cascara 
a *  viral Ainans.

Specific targets are epiAataal growth fee tar 
(far aaaa* hosliag applicatiaaa) aa* aaval, 
aacaa*-gaa«ratiaa tiasas plaaaiaagaa activator-type 
caapaaa*a (far thrsabaais). Tha caapaay is carmtly 
aagatiatiag cells* aratiaa arraagaaaats with a anher 
af establiaha* pharaacaatU al aa* biatachaalagy 
caacaraa, aaatly ia tha BS. (Extracta* fraa faraaaaa 
fhn ical Bava. S Bacaaber 1PM)

Mo laca lar racoaaitiaa pratraan

A aajer aalacalar racagsitiaa research p r n g m n  
is beiag I a n chi* by the BK Sciaacc aa* fagianriag 
Baaaarch Caaacil (SE3C), with a be*gst af aera thn 
17 aillin aver the aast three years, tha preplans 
sill seek ta gais a fwoAanacal aa*aratn *iag af the 
aay bislagicsl aolecalca racagaise aa* iataract, bach 
sich each ether aa* with ether rhaairala. Tha SEBC 
prapraww will araai n  bach relatively siaple 
preblan, each a* boa aa aasyn m o p s  iras its ova 
parties 1er sabacrate fra a aireara of chaaicals, te 
far aera caspias iataraccisas af larger aa láceles: 
the iataractiea af M A  with aaayaaa *eriag call 
Aiviain aa* prateia syathesis, far asaapla, ia 
fn i a n atal te oar soAarsCoaAiag af Ainan.

Cncras far aolecalar racagsitiaa research ara 
beiag sat ap aa* chase will n t  aaly coa*act high 
paalicy raaaarch ef their on, bat will also act as a 
facas fer tha SUC pragrane. Snllcr, 'sscallita'
Iraspa threagheat tha HE will be able to aa* ths 
sophisticate* iastm eatatiaa aa* special aspartiaa 
svailsbla at tha entres. (Extracts* frn 
Biatachaalagy Ballatia. val. S, Be.11, Bacaahar 1PM)

Oalibaraea ralamas af santically aaaiaaara*
vina

Mise ii eboaghc ce bava basa ths nrlA’s firat 
As liberara ralsaaa af a gancically nrha* 
bacalavins iaaacticiAa, Aatparapha califonica 
(AcMPV), ha* taxas plaça la sBritiah ’csbbagi patch’ 
acaayacm. Sciaatista at cha Mataral laviroaant 
Eaaaarch Can e  il laacitat* of Virelagy (10») ara 
tryiag ta iaprevs tha afficiaacy, particslarly ths 
•pas* ef actin, af tha iaaacticiAa.

Th* psraac vira* bsa basa tha ssbjact af 
astaaaiva aafaty taaciag ia ths OPA aa* alsawhars. 
far aera chas a AacaAa it ha* b o n  aaa* t* entrai 
«•torpiller pest* ia varin* part* af tha veri*.
Liha sthar bacs le* iras* s, AdBT Aon n t  iafacc er 
ban part abra ta*, plaat* or iavarcabraca: - acbar 
tbn a liait** anber ef nt b  Caterpillar* chat ara 
nesgáis** pasta. Exportant» st ths 10» bava (bon 
tbst AcBP» Asa* n e  bava a Aalatarian affact n  
kanficial er ne-targoc iaaaat spnias. Mar, uelika 
«hnicsl psatici**», An* tha vina laava cbnical 
raaiAna ia tha a n i m a n t .

Bafan the fine ra Isaac, the arrfea* AcBpv aaa 
cxcaaaivsly taata* ia tha laborsCary, with 
coniAerabl* attsetin pai* ta its gantic stability 
aa* biological phantypa. The laboratory aaalyai* 
iaclvAe* nplicatin stsAics isvolviag s o n  tan 
SO g a n n t i a n  ia iasect tIsaac csltsrc (aagsntial 
plagn caaaya) aa* saccenive passagiag throagb 
caterpillar*. Bo gantic intability af either the 
sins er the nrhat «as Ac tacts*. Tha 10» easels*** 
that both the close* sarha* as* assert** virsacs have 
a highly restrict** heat rasga aaaag IK each special.

The accaal release «as ssAcrtakn is a fiel* 
facility, canistiag ef a satte* coapoaa* that 
pnvaata* Aiaparsal af tbs boat or it* iaceracciea 
with ether iasccts or prcAatan. (Extract** fne 
Biatachnlagy Isllctie. ve.. 5, Bo. P, October 1PM)

USA

Pan! attaseta ta clrrifr biotecbsaleXT
Tcgslatton

la it* fine njsr repart n  biatachnlagy ia 
anrly tsa years, tha DBA's Ben e  Sciesce A 
Technlogy Sabcaawittn n  lavascigatian A Ovarcigbt 
has trie* ta sort thnsgh the happniaga af cb< past 
year aa* Aecersin shat baa beaa accsaplisbe*. It 
has b e n  a sigaificaet perie*, Asriag which av/sral 
evasta have eccarrs* chat will shape the fstsn far 
biatachnlagy ia tha BS. taeag t h n  ars the treatioa 
ef a ca-arAiaata* biocechsoiogy rcgolacary frnevart 
withia tha ravara n a t aa* tha highly coat eat ios* 
"release" of tsa biatachnlagy praAacCs isto the 
aaviraaaaat.

Cntral to tha iaaae has ban Che 
**slaii tret ios a attaapt sc rags lac in. . j  is 
asbaiia* ia the frasasork far biatachnlagy 
rags lac ioas, which cries to a n  car rat lan te 
ragslat* tbs Aiffarcat s m s  of biatachaalagy. »irat 
propasa* ia Bacaahar 1PM, aa* revise* is Jan 1PBA, 
this frasasork Aran together the sasAry 
respoaaibilitias af the Eaviraaoncal Precectin 
Agaacy, Foo* A Brag AAaiaiatratin, Bepartaast ef 
Agricsltsre, aa* Bationl Intitetcs af Health to 
ragslat* rasnrch aa* eoanrcialisatin of 
biatachnlagy. By applyiag Aiffarnt lan ta the 
Aivsrn expect** proAacc* * gantic aagiaaariag aa* 
other recosbiant BBA nchoAs, tha AAaiaiatratin 
helices* it css cover ant, if n t  all, aitntins.

Bsc clarity ia tha systn is cssiag slowly. Tbs 
iaciAaata ia tha past year caaaa* son aagaisb aa 
nsnrchars bstta* besAi with tha ragslacor* over 
shat c n  aa* caant bs Aon. Ia tha first iaciAeat, 
AAvaaqa* Cantic Scisocaa In., a Csliforeis 
biatachaalagy ciapiay ttyiag to conorcialin 
bacteria that weal* slow frost foraacioa os cartaia 
pints, r n  sfnl of E M  ngslatian by tastiag tha 
plaac pathogancity of the gsncically ngianro* 
bacteria by iajsctioa iata trns.

Tbo lecoa* iaciAnt aln iavalva* ths gnstin 
of Mac cosetitsts* a ralaan. Ia cbia intaacs, a 
Baylor col logo of aaAicin roaearchor Aovslopo* a 
vaccia* for swin paawAarabiaa saiag racoabioaat DBA 
cachaigse* oa* toato* it n  n  expariancal M i n i  
fan.

Ia tha n  sac in, of e n rn, ocher Isgitinto 
proposal* for Aoiag raconiant DMA fiol* sxperiants 
have boss AalayoA as oach of Che so "rslsans" ars 
exn iaa* ia A*tall. EPA has n t  sppteva* a fial* 
cast of a pasciciAo-lih* baccarls avn chosgb it* 
ipocial sciastific ravin panl sai* that it n s  
prah ably nfo saAor tha prapsaa* saoAitiaas.

Tbo spshat of than iaciAsat* ia char Caagraas, 
ia particslar, baa bee a n  anpician of Che 
ragslatery agaacias' ability ra cAognraly anitor
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tit groviag *m  rf’iarttc utUMri>|- i w *  
tHtiattr n w tel at eovaral haariage, tla 
mtcaaittM has liatilM aaaa tf cha recorriag 
problane aaA has ae<o rai—  saAatiaae that ai|kt ktlp 
briag ssoe trlar ta the coafaaiaa. Omm aajor 
akatacla ia Ota Cnaitaaaat’a oversight. it fiata, ia 
tka lack of oeya to aaaaaa accarataly potential risks 
of altered orgaaiaoa ia tka aoviraaaenc. Tka 
sobcanittaa ooaM lika to aao tka list ethnology 
Sciaaca Ge-orAiaaciag Cooaittaa (B90C) - tka 
oversight groop to n ti oaAar tka co-orAiaataA 
fcaaooock - aat op raaaarck priorities to fill ia tka 
iaforoatiao (aya ia tkia araa.

At tka iaAiviAoal agencies, tka l a l n a ittoa 
aaaa tka asaA for coaaiatsacy aoA clarity. It 
n c a t a f a  tkat BSBA kottor co-orAiaata tka 
activities of tka aciaoca aaA aAocstioa Aivisian aaA 
ita oerknting aai iaepactiaa Aivisioa ao tkat 
pcoAocts aock aa tka paaaAerabiaa vaccine Ao aat slip 
thraogh tka cracka. Tkia caolA ka accaapliahaA by 
oorfciag rhrongh tka Aepertaent’s Agricsltoral 
Kacsabioear H A  koaaarcfc Cmittna, ar aaaa atkar 
fotara caatral conitcaa oitfcia IBA. K M  kaa 
etappoA forvacA oitk ita regnlatieoa oaAar T K A  aaA 
tka paaticiAa laaa, hot tka eakcoaaiccaa racaaaaaAa 
tkat K M  j n oalgate aao regn latinos Aefiniag 
significant aao aaaa for tr|aiaa. raawiai 
p» ■ aaaafactara aocificatiaa w a ^ f i w  for raaaarck

Aati-caacar agents sooght ia rtoata flora

Ika OS Batioaal Caacar laatitatc ia laoachiag a 
aaarck for aati-caacar araata ia plaata froa raaatc 
araaa of tka oorlA aaA kaa attarAaA five-year 
coatracta to tkraa iastitatioas: to tka Kao York 
Botaaical CarAaa (for collecting plaata ia Sooth 
Aaarica); to the Miaaoori Botaaical CarAaa (for 
Africa); aaA to tka University of Illinois, Chicago 
(for Soathaaat Aaia). Ika Bao York Botaaical 
CacAaa'a Xaatitata of Ccoaoaic Botany, for asaopla. 
oill (atkar 1,500 plaat spociaaaa aaaaally froa 
tropical raia foraata. far.airg aapacially oo plaata 
oitk oaAiciaal pxoportiaa aaaa ky laAiaa trikaa. Tka 
■Cl oill taat agaaaoa and orgaaic solvent extracts 
far aati-toaoar activity, oaiag a aco ia aitro 
acraaaiat procaAora. Boriag the paat 23 years, tka 
■CX kaa AevelopaA a aoahar of a ruga froa plants ia 
oaaily accaaaibla oorlA araaa, bat tka icciaaaias 
Aoatroctiaa of tropical raia foraata laaAa orgcacy to 
tka collectiaa of ■ ipai flora froa rsalts areas, 
before oaoy of thaaa plaata kn aoa extinct.
(BapriateA oitk pataiaaioa froa Ckaairal aaA 
lagineoring k w . 24 BovaHer IBM, p. 12. Copyright 
IMA, Agaricaa Ckaairal Sofiacy)

Option ayreaaaat for aargar of Boat Baaearch 
Corporatise iato aao aabsiAiatr. Qaaat BlooA
Sahstitote. lac.

tagoiraaaara for carta ia fialA atpariaaara, aaA 
roAofiaiag "aaell bnoiaaaa".

Tha taport Aoas aot ranaca* aao logialatioa 
froa Caagraaa to eoatrol kiotachaelagy raaaarch aaA 
applicatiaa. If aao pcaklaaa arias, oacb aa kappaaaA 
oitk receat ralasaos of racaofciaaat BOA orgaaiaaa ia 
Argaatiaa aaA Bao ZaalaaA, Caagraaa* iatareat aay 
soliAify. *Bot, karriag a sarioos praklaa froa a 
raleaaa ia cha OS, aithar approaaA or aaapprooaA, it 
sacas Chat tha córrase gsoataaaat rsgslatioaa ara 
goiag to be asoA to ragalaca tboso aao proAoccs for 
asas tías to cose. (AbstraetoA oitk pataiaaiaa froa 
fkaaical aaA Kagiaaariag k a . 1 ■staaksr IBM, 
pp. 1B-20. Copyright 1BBÍ, H e rirán Chaaical Saciacy)

les -aiaaa taat stoppaA

The first fialA test of bacteria Chat basa boca 
geaetically eagiaooroA to protoct plaata agaiaat 
frase Aaaaga oill ooc, afear all, taha place chis 
yaar. Tha Oaivarsity of Califoraia, obich is 
prapasiag tho taat, agroaA oitk sppaaaats Chat it 
eoolA ra-araaiaa safaty isa osa befara gaiag abaaA. 
Bacaaas cha taat caaaot be parforaaA Aoriag cha 
viatar aoatka, it is aso aalikely ta taka placa 
botara aaat spriag.

Qoest Biatechaology, loe. haa sigaaA aa 
agraaoaat oitk tho cosero1 scockhalAor of lose 
Basasick Corporatiaa to vote for a oergar oitk a aao 
Qaast sobsiAiary, (toast BlooA Soba ti tota, loe.

■aat Koaoarck Corporatiea. oboaa priacipal 
investi'ator is Dr. C. taehaay Baat, Associata 
Prefeesor of cha Bapartaaat of Fhaiaeeeocic Chaaístry 
at tha Haiaarsicy of Califoraia, Saa Fraseisco 
HeAicsl Costar, bolAs tha rigbts to savaral patasca 
ia tha araa of aoAifioA haaoglobia. Dr. Boat haa 
basa csaAoctiag rasasreb to Aevelop a blooA 
sobscitata proAact. Socb a proAact coalA offer 
aAvantages ovar coovsacioaal blooA traaafoaioaa 
iacloAiag cha oliaioatioa of Aisoaso trsaaaiaaioa aoA 
Cha aaaA for blooA typiag aaA croas oatckiag.

Qaast is córrasely iAaacifyisg aaA raviaoiag 
aAAitiaaal blooA aobstitaca cachaologiaa for 
pocaatial acquisitioe aaA Aavslopasst. a  aao 
sobsiAiary, Qoasc BlooA Sabstitate, loe., will focas 
as Chis raaaarch activicy aaA ralaeaA aasrgiag 
tschaologies. (Soarca: Ceossar Kaoa lalasas,
B Sopetear IBS»)

Facie^it-eaacraAcracerrssearcbjcMgaag
aaaoqacea rasóles

Tka cast was first propeesA by Stavaa LiaAav of 
tka Daivarcity's Barkaloy caopos ia 1BB2. LiaAav 
plana te spray potato plaata with a gsaatically 
altarcA strsia of PsaaAaaoiiae syriagao that baa haA 
raoovoA the goao raspoaaibia far preiociag aa 
ics-aaclasting protsia. Bscaaaa the protaia ia 
aatorally occarriag F. svriaaaa acts aa s fscoa for 
ics crystal forasciea so boat plaats, LiaAav hopes 
Chat tka asgiaaaroA fora vill raAvca frost Aaaaga.

Tha aot-of-coort agraoasot aov roacboA obliges 
Cha oaivarsity ta rsviav all the safety sviAeocs oaca 
again aaA co AaciAa vithia 30 Aays if a local iapace 
report is iaAsoA aasAaA. Bat the plaiatiffs have 
also agraoA to proviAa aay aov oviAasca tkoy vaat 
takaa lata accaoat, aaA if they Aisagraa vith tha 
oaivarsity*a asaaasaaat have oaly a farther 30 Aays 
ia vhich ta soa. ■oaoraos aaA aspooaiva praparatiaoa 
for tha aspariaaac hoA to bo sbasAsasA vhaa the 
tsoporary rastrsiaiag orAor vaa iasooA so 4 Aagsat, 
joat too Aays before tho tost vas Aoa ta start, 
(IstractaA froa »a tor a. vol. 121, 4 laptaabar IBM)

Biotharapaotics lacorporataA, a patiaat-csatrsA 
caacar rssaarcb coapaay, aoaoaacaA ckair fiaaacial 
resoles for tha secooA qusrtar of 1BB7 aaA tha 
sis aoatka oaAiag 31 0ctobar 1BB4,

Total ravasuos for tha ssconA qusrtar iacrsassA 
ta $B3B,B23 as paciaat rafsrrals froa aa ospaaAiag 
basa of pbysiciaaa throughoat cha UaitaA States 
coatiaoa to grav. Pacisac-fusAoA rasasreb accMotaA 
for 1333,323 of choca revesaos, op ovar 300 par csat 
írso tha saos parioA osa yaar ago aaA ovar 300 por 
case yesr-co-Aeca.

Seas af tha coapaay'i notable accooplishosacs 
Avriag cha porioA iaclaAo:

A groviag boAy af sciaacific Aats coactaosa es 
oafaiA sopportiag Biatkarapaotics* iaAiviAvalisaA 
apprsoch ta caacar raaaarch aaA tha sacablishaaac af 
biathorapy aa Cha fearth ooAality af caacar trsatasac 
(aloag vith chaosCharspy, sargary aaA raAiatioo 
tbarapy). Thaso Asta forcher valiAata tho caopaay's
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pla to HUtliit cancer ntMick laboratories ia 
eaajaactiaa with existing cliaical oncology 
p n p a w  and pkyiiC4«a Mffin>wr Cka laitH 
States and ia nlactad araaa ntliia the Baited 
States.

Biotharapcwtics has raterad iata tea «apartear 
carpacat« relationships. Ia tiprrtir the reap ray 
catered iata a callabacatiaa agrvenat with 
Iataraatiaaal Caaatic Baginaring Iecarpseated 
( I R K ) . lie the repeat ice will aval sate IBCOC's 
proprietary haaaa f ar aetigra aaaeciatad with 
taaowr regresein. Bpaa saccascfsl caopletin af 
repaired pre-clioical testing and develapant 
actiwitias aad aahjact ta oatfceciratiso by regwletory 
antherities, tha caopray will caadaet stadias ta 
awalaata tha safety aad cliaical efficacy af the aaw 
therapeatic. Tha crapsay has alsa established a 
callabacatiaa with Syecer Iataraatiaaal Cerpecatiaa. 
tha aatiaa's largest radiepharaacy esapaay. Ibis 
callabacatiaa is siacd at developing distribwtiaa 
chaaaala far cratsw tailored rearer tbacapaatics 
iececpacatiag cadiaiaetapes.

•iatbarapaatics Tacseparated, with cacparata 
afficaa ia Fraafclim, Taaaaaaaa, caacracts with 
cliaically saxtab la caacar patiaata ta perfaca 
la* scatary research services designed ta daws lap 
cwstra tailscad charapes tic aptiaaa snployiag 
bialagicals aad biological caapaar . aadifiers. 
•iathecapawcica, which caccaatly saplsys aver 
100 prafaasisaala, iataada ta astabliah a ratesrfc 
af caacar research Isharetarias is eaajaactiaa 
with aajar bespitsla aad analogy grasps 
tbraaghaat the Baited Stataa aad ia ether dswalepsd 
cswatries. (Soarce: Caaeaov Haas SaIsaac.
2 Decaabac 1900) ------------

■aw bisrarbaolaar castre

Tha Caster far OOwaacsd Baaaarcb ia 
Bierarbaalogy ia Bacfcwilla - established by tha 
Oeivwrsity of Nary lead, the Bepertseat af Csnarce's 
■atiaaal Sanaa af S tea lards aad Bntganry Coast y. 
Nd. - will be 1seated at tha cewety's Shady Crave 
Life Scicacee Caacar. Biotarhralogy caapaaias are 
eapactad ta jaia ia CABB's reeurch.

first aaaasacad ia 1904, COBS ia aaw potting 
tagsthat aaltidiacipliaary taaaa af sciaatists aad 
aagiaeera with atate-ef-the-art facilities. The 
argaaisatiaa has baas haeaad at BBS, share 
researchers free the harass aad tha Daiversity af 
Marylaad have aedartahaa saweral raaaatch prajacts 
takiag advsatags af spacialissd BOS labaratarias.

■has the saw C U I  baildiag is ready U  Pacaaber 
19$ 7, it ia tap acted ta accenedsta 100 rasa archer a. 
Senses 05 aad 90 eciescists frsa BBS aad the
Oeiversity af Marylaad will wetk at the ass site.
She raaaiadar af the 100 researchers serhiag at the 
caacra will be gnat sciaatists aad aagiaeera frea 
iadsecry, ether nivaraitiee, aad gawareaaat 
agaaciaa. Dp te a n  third af CABS's research staff 
wall be visiting iadnerial fallen. Both 
«e*eperative aad prapriatary research will be 
peasibla sc COBB, (hcracced free Chewiest Herbaria a 
Beeerter. 17 Bavaabar 1900)

Dairy farwiac

Oaivaraicy Canties has epvaad a *4.9 ail lien 
gantic casvaraise encra far can ta iapreva the 
scsenics af dairying. Tha Fata Services caacra ia 
Fraan, CO., will apply the lataat gantic aaaagsasat 
aad aenipslatien nchads n  a herd af 1,500 
Bslscain. f ah rye aaaipslecin aad tranfsr, rapid 
pragaanias, aaw diagancics aad statistical bread lag 
will be taacad. (Invest Cheaical Hash.
19 Bavaabar 1900) ------------

BSSB

Bacteria which eat n t h a n

Ceal siaes cas be aada safa frn gas exp I n i n  
by saiag bacteria ta sheer* the n t h a n  tesad ia any 
aina, accord lag ta scientists at the Soviet Osin's 
Intitete af Micrabielsgy aha have gran strain of 
bacteria nem l l y  faaad n  the beds af rivera, tahas 
aad aeas, ia aicrebielsgical faccaries, aad aixed 
thn with a satin salat i n  ta nimic their wataral 
habitat. They have thn paaped this nlstin thraagh 
bsre heles iata a cal bad sen six ancha befare 
aiaiag begin. The n t h a n  ia destroyed ia aits.
The aixtwre ia aln sprayed n  ta Che cnl face aad 
n  to cnl as it ia cwt. This has redsced n t h a n  
praise tin by SO per cat.

The incitóte ia cxrmcly testing the nthada 
n  n  iadntrial scale ia fan nian in tha Danish 
cnl fields.

Frsvienly, aiaara catting and laadiag tha cnl 
had ta atop periodically while the cnl face n s  
preparly ventilated ta prevent dragaran bwild-epe af 
aechan. Iba prabln increases, n  aiacs becan 
deapar aad pradactin nthada asrs efficiaat.

The a n  tachaign is expected ta sabs teat tally 
re dace the tin aachiave stead idle. (Searce: B n  
Sciaatiat. 30 October 1900)

K tr e | n _ fix a tin

Bacterial fertilisers are being developed by 
researchers at the Incitara af Bischeaistry 1 Flue 
Physiology. Bacteria fosad ia the rents af shut 
appamtly fern a synbietic relationship aad 
•tinlate growth of the plant. Processiag aeads with 
each bacteria cnld iaprove tha perfarwaace af ocher 
crops withsat tha asad for cheaical fertilisers. The 
aitrogea-f ixiag bacteria era a l n  be predated n  a 
large scale aad aiaad ia «rich a carrier each n  
pest. Bsaashile, echar ranearehare are davelopiag 
crop-pretectieg vaccine. A wash acraia of blight 
c n  pro dace inanity againt a wide range of 
blights. Tha techeipn has ben esed n  potatoes, 
tontns aad sagar bat. Vaccina sight aln be 
predweed for cárcel crops. (Extractad frn Bew 
Scieatiet. 27 Devanar 1900)

Baaaarch n  haan tena

DBA aaplificatin techaien aiaplifiad

A best-stable DBA polynran inlstad frn cha 
theraaphilic bacteria spaciaa Tharase agse tiesa,
«dticb gran ia hot apriagv, has a lloved acintiats at 
Catas Carp., Enryville, Califoraia, to siaplify a 
DBA aaplificatin tachaign far datsrwiaiag gantic 
iafomeios. The tachaign, callad che polynraaa 
chala rase tira precederá, ana DBA polynraaa to sabe 
n  aaay sa e n  ai 11 ira capias af a specific targat 
DMA ngsene. The precedan conista af a nriev af 
rapaticivs cyclas, osa stop af vbich iavolvss high 
toaperatsras. Thie iaoc ti vates tha DBA palynrsae 
eriginlly asad ia tbe resetin, chas regoiriag tha 
additin af eatyne ac each eyele. Iba hcat-stable 
polynraaa cacalyne tbe rase tira abra sdded raly 
ene. Accordiag to cha cswpaay cha iaprevaamc aay 
allow cha davalaparac of aew diagnscic tnts far 
infecí ion sad gantic dinana basad n  specific DBA 
probas. It vi 11 aln bo ine-oorsted lato rsuarth 
intm e a tatioa beiag prsdscsd by Farkia-f Inr/Cates 
iHCtvaMCs. (Bapristsd with paréis* ira frn 
Chnical aad Eagiaaeriax Bowe. 0 Oetsber 19S0. 
p. w .  copyright i»n, m u r a  Chnical Bniaty)
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Tba ttckii— • ef tí»« ge— tic «a(iaear bava 
rae— tly baaa p M M l  iata «arrie« by tba—  tryiag to 
ninrtaai Che ii|>»lUat ayate—  af tka braia. A 
t«—  ef acinatiata i» Byote. Jipn, M  by 
Sh— akn 6«  ha» ba—  ap— tacalatly «occ— «ful ia 
el— iag tba aoleeal«« that «eterni—  ha« • ccll 
— apanda to «leeerical iafor— ti— . The lat— t 
— lócale ta be el— «. aegnnnca« «ai rtfrotactí ia a 
faaetiaaal faia ia tba «ace—  af t—  kiada af 
ncartrt far eba — «r^*Taaeaittar ncatylcholioe - tba 
ee-eall—  aaacariaic — captor.

Acetylcbeli—  ia tba tr— itt«r tkat aatar 
aarraa relea—  —  te — lea te ati— laca thaa te 
c— tr— t aad al—  lu— icataa bataa—  — r—  calla ia 
vario—  yerta af tba — n a —  «yac— , i—  1— iag tba 
braia.

Se i— t iata ba—  fcaa—  aiace tba Firat Herí« Bar 
that tba—  ara t—  kiada af receptar far 
acetylcheli— : tba «icotiaic receptar, — ich ia 
— tirata« by aicati—  a—  blecka« by tba paio—  
carera, a—  «ha voseariaic — captar, — ti— ta« by 
— «cari—  a—  blecka« by atrapi— . Tba aicetiaic 
racapt—  h—  ba—  aach a— i—  —  a— «y, bac— «a tba 
ja— tia—  bataa—  — rece ae« aaeclea are a— a 
acceaaibla th—  ather j— ctia—  (ay— p— a) batee—  
aar—  — lia. It al—  tarca ap ia — at ouvbers ia 
varia—  ap— i—  af «1— trie fiah aa« — 1.

Iba —  ariaic receptor beloags —  a «iffer— t 
faaily altagechor, aa« tba aagoanca fer it «aa—  —
i— la«e revea regia—  tbat ap—  tba — — rs— . 
Cryatallagrapfcic ato«ios «f rbe«epaia fr—  bacterio 
aagg— t tbat tba — afanati—  af thia faaily «f 
— la— I—  «a—  a—  i— la«e a vater-filla« chaa—1 
like that ef tba ai— tiaic receptor. Iba — ariaic 
racapt—  ia «ap— ta« ta be very ciailar.

All tba—  — la— lea vi tí» appamtly vary 
«ifferaat fa— tia—  a— rt their aff— ta by — tivatiag 
—  «a «y—  vi thia tba cali — lia« a 6 prote ia. Ib— a 
— a at la— t tbr—  «ifferaat ki— s «f C pr— «ia, all 
vitk «ifferaat aff— ta, bet tbey all briog abovt 
ralatively al—  ckeagar ia tba cali'* biocbeairtry 
tbat vill iaflaea—  ita reapo—  ive— aa te incoeiag 
aig— la.

Tba — apea—  ta a—  tylcboli—  af the ameariaie 
re— pt—  aa— a ta be —  a«jut cha ge— ral atara ef 
rea«i— aa ef tba — 11. Iba ai— tiaic — captar, ia 
— r— t, re— ta ce a—  cyleheli—  by rspi«ly ap— iag 
ita pan aa« all— iag ia—  (cbarg—  ata— ) ta paaa 
tkrougb. Thia briaga ab— t a «bort-tarv eviccb ia 
tba al— tri—1 paca—  ial ef tba —11 aaabra— ; if 
tba ar—  ovar — icb tba changa cakae pl— a ia larga 
aaaagb, tba cali vill fira —  iapel— .

Na—  aa« hia grovp fe— « tbat vh—  cbay ioaarta« 
tbair clone« aaacariaic re— pt— a iata cha — abra—  
af a frag’a agg cali, tba — apea—  to — «tylcboli—  
— a j— t aa — pee te«. Afear a «alay ef aaveral 
a— aa««, carr— t beg—  te flev iata tba cali. Thia 
v—  faite —  like cha firat — apea—  af clona« 
aicetiaic r— apeara ia cha aa—  eaviraa— at.

Tba parpa—  af verk like Chat ef Ba—  aa« hia 
cellaag— a ia to uadersca—  tbaae procaaaea at cha
leval «f cha i— ivi«—1 —  lacvlaa. (Intrsee—  fe­
beo teisatiat. 9 Occaber 1M4)

Tireids_— d_iacro—

It a—  ba aatiafyiag vh—  c—  ceau—  ni—  fie 
tagachar - tbey — y juat fon a—  big patela, bac at 
leaet aa—  lea—  a— a bava ba—  tia« tagachar.

Viroida a—  the a— Heat iaf—  tia—  partidee 
— am, eo—  iatiag — laly ef aake« HA. So far —
— i— tieta nave be—  able te tell after yea-« af 
atv«y, the BBA «— a a—  — «a for a a i eg la protein - 
yet a— h—  thie "ail— t" genetic — terial c—  cane 
«i— a—  ia the pl— t h—  ta. Iatroea a—  ail— t,
C—  - bite ef geaetic — terial that c—  be aa—  in 
a— t DMA, —  ly to be — ippa« —  t of the — aplea— tary 
H A  beta—  it ia tra— lata« iato proteia. 0—  eo— a 
evidence for —  idea fine propoaad ia 1979: tbat 
viroida a—  "aa— pad" intro— .

According to Cail Dinter-Gottlieb, (a—  at 
D— 1 Uoiveraity ia Philadelphia, — o did the vorfc 
at the Oniveraity of Colorado ia toolder) there ia a 
etrikiag aiailarity ia tba a—  l«ic acid eegvea— a, 
aad poaaibly ia tba etrveturee, ef viroida aad a 
certain cl— a ef iacro— . The—  "gronp 1" intro—  
c m  be found ia both pl— ta aad — i— la, and ia all 
tbr—  cellular arga— 11—  (ia chloroplaae, a— 1— r 
aad nitocho— rial HA), —  a grovp, they a—  defiaed 
by a aharad, 16-— elaar.ida r— — a ««— a— a.

The evidence ia atreag for a d a —  —  latio— hip 
bat—  viroida aad iatro— , cbeagb it r— iaa 
nacl— r vbetber viraida evolved fr—  iatro— , or 
aerely «here a con— a a— tor — 1— ale. Be— vor, at 
la— t a—  grovp 1 iatro« «here« yet ether viroid 
aogaancaa, atratebea ef H A  reapo— ible for 
— doIatiag the eevericy ef iaf— ti— . The aiailarity 
laada te the go— ti—  of vbetber iatro—  sight be 
patbog— ic. Perhape «o—  renegade iatr—  — cap«« the 
nor— l rogvlacory pro— aaea ef tba call, aad took ap 
—  iaf— tia—  'lif«"-«tyla. (Extract—  fr—  Scia— a 
Be— . Tel. 130, 11 October 19U)

To— r a— r— ia f— tor — y have aider role

Another fa— ti—  ««— « to have bo—  found for 
Co— r a— r— ia factor (1BF), a polypeptide prod— ad 
by tba i— a—  ay«t—  ia roapoo—  to b— terial 
iaf— tie—  aad chat al—  — a—  abla to aal— ti— ly 
kill to— r — 11a. A— ordiag to E m  Takeda,
Koaio Koa— , aad coll— g— • at She—  Uaiv— aicy, 
Tokyo, aad Ore—  Cr— a Carp., Oeaka, TBF ia id— tical 
vitb another f— tor fooad ia the isao—  ayat—  called 
differ— tiati—  inducing f— tor. Tba Japs— ae 
raaaarcbere re— bed tbie eo—  lu«i— , b— a— • both 
f— tore have eba earn — 1— alar — igbc, have 
id— tical aai—  — id «ague— «• for tba firat 
20 reaid— a «carting at the H-terai—1 aad, aad are 
neutralised by the aa—  no— a nonoclo—1 —  cibody.
Tba a, o—  ef Che — caral funce io—  of TBF app— ra to 
ba te aci— lace aoo-differ— tia tad i— u—  ayat—  
cell« to develop into a— rophagea. L— t year, 
re— arch— a at B— karteller Oniveraity above« by 
eiailar —  tbode tbat TBF ia al—  id— tical to a 
f— tor called c— b— tia, ubicb caueer call« to a cop 
abeorbing fatty — ida and c—  lead to call death 
tbr— gb ah— k. Tba Jape— —  reaoarcbara auggaac chat 
all of tbaae functions — y ba int— related in a 
coapl—  feedback ayat—  that eratrola tba — curat ion 
of ia—  ayat—  cella.

Lika ioterfer—  bo fora it, timer —  croaia factor 
(TBF) appaara to have — civiral aa — 11 —  — tic«— ar 
— tivity. Finding« in tba PIC aad US ahov chat TBF 
baa pronou— ad and broad-ranging — tiviral — tivity.

Boch interferon and TBF arc soluble — aa— gar 
procaine prod— ad by call« of t—  ienun« eyre—  eo 
elicit reap— aaa in oc— r cella. Both are pr— — ad 
— — rally in aa— ala in reapo— a to bacterial 
inf— tie— . Incarfar—  van di— ever—  ae a — tural 
— civiral agent a—  — a ai— a ba—  aba—  ta ba abla 
to kill cartain type« ef caw ar call« aal— civaly. 
TBF, —  tba other ba— , v—  firat idantifi—  in 197) 
— ca— a af ita tu— r-ca 11-kill iag ability.
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The c m a t  «oik « u  c a t e t d  at tta C m »  
Caair Besearcb Caatar la ItiMta}, at tlu 
Itinnitr of Ola. a i  at M S F  ia bedwigshaZea; u i  
by Caaaatach lac. ia Sooth Saa Francisco. Soth 
groups «oco trying to h t m i a t  whett-er TKF’s 
aaticaaeor offset might bo aa indirect oaa caused by 
that sbbataaco's inducing tha production of 
iatarfetoa. Instead tkoy fiad that tha factor acta 
aaialy on its ooa. not only ia killing caacar calls 
hot against viruses.

The aachaaisa of action of 1XF agaiaat viruses 
is aot kaoim. It appears to have two effects: it 
inparts protection against viral infection to certain 
call lines, presoaably by interfering with aa early 
step ia viral infection, sod it selectively kills 
cells that have been infected with viros.
(Abstracted with permission froa Chemical sad 
Engineering Hews. 13 October 1986 p. 19 and 
3 iovsaber 19M p. i. Copyright 1986, doericaa 
Chemical Society)

Ironist oat the flams ia caacer therapy

Tanoor calls caa be inherently resistant to 
dregs. Ia those cases, tha aeoplasn retains the
capability of the normal parent tieeue to avoid being 
killed by toxins. Epithelial tissue, vbich acts as a 
aataral datoxifier, prodocea particolarly stobbora 
tanoors sack as those of the colon, kidney sad 
liver. Cancers with inherent resistance caa also 
acquire more resistance throogh repeated exposure to 
dregs.

Anticancar dregs work by inducing daoage to tha 
M A  of the tunour cells. Almost all accepted 
eaticaacer dregs are either products of plants with 
alkaloid bases, sock as periwinkle, or antibiotics 
sad work by causing fragaenration of DM. Many drugs 
target the same spot on DM: aa enxyue called 
topoiaoaerase. This enxyue knots a circular piece of 
D M  end then unknots it. It works by breaking a 
segnaat of DM, which translocates, and then 
rescaling the strands. Topoissoersse is essential to 
the replication of DM, as it governs elongation of 
the strands, separation of daughter oolecules, and 
taruination of synthesis by reforming tha D M  into a 
circle.

Aaticsacer drugs "catch" the enxyue after it has 
broken a segment of D M  and then "freexe" it so that 
it cannot finish its job. As scientists have 
observed experiaeutslly in E, coll treated with 
quinine derivativo, tha extensive degradation of D M  
coassd by the capture of topoiseneraee sends a 
biocheaical signal that induces the coll to 
self-destruct. D M  topoisoacrase is present in high 
amounts only in proliferating cells, which fits 
neatly with tha observation that slow-growing tunsurs 
show greater resistance to drugs than do skin or 
lyaphetic cancers.

horns 1 cells are daaaged also ia the process, 
Eobert Schiake, s oolaeular biologist from Stanford 
University, sees several ways in which D M  daaags can 
land to aultidrug resistance in the targetted cells, 
•y causing its strands to break, tha drugs inhibit 
the replication of DM. However, when the drug is 
withdrawn and D M  synthesis starts up again in 
mid-cycle, several oddities result: sister chromatid 
exchange becomes unequal; extra DMA from killed 
cells beconss available for transcription, and 
ss-csllsd minute chronossmes, fomed during the 
breakage, causa further over-roplicstiou. All those, 
Schiake says, contribute to gone anplificatioa - 
extra eopias of genes and ovor-exprassioa of their 
protein products.

In evolutionary tarns, amplification assns 
variety. The mors gsdos initiated, the mors proteins 
are traascribsd, aqg the greatsr tha chances for

muraCíoaa, soma of uhich will contar drug 
ras is caaes. As che re will alwaya be soma D M  
svailabia for replicado«, tbe druga will aoc be able 
to owtrwa che nutamt resistant celia.

Schimka offers anocher posaible explanación of 
chemocheraphy's tesgie flaw. Inatead of killiag che 
calis direedy, aacicaacer drwgs nay cauac 
cbroaoeomal aberreeions chac eventually resale ia che 
cell's desch. This idea, has bees confirmad in 
cyCogcneeic sCudies of ndr cell lineo froa Chinase 
hamacara and humana.

The qusseion rsmains of how exactly a mutación 
ccafers rsjistance. One route ie a changa in a 
protéis in Che cell nenbrane Chat prevenes tbe drug 
froa being tranaferred into Che cell. This is 
precisely wbac Víctor Ling of tha Ontario Cáncer 
Instilóte fouad evo years ago ia osariaa calis of che 
Chinase hámster. Using moaocloaal antibodies in sn 
ndr cell Une, Ling detectad aa over—expressed 
«embreñe procein of high molecular weigbt. Ia 
hámster, mease and humen cell linea, incrsssed 
expression of this prntein corresponded to increased 
reoiscenen, and low expression corresponded to 
soasitivicy to aacicaacer -drugs.

The structure and function of chis membrana 
procela, callad F-170, caa easily account for Che 
decreased accuaulation of drugs so often seen in ndr 
celia. P-170 luoks like conjoined twins, and its 
cytoplaaaic demain reseables Che structure in Che 
bacterios t. coli that transporta energy. The rest 
of che protein noves ia and out of tbe cell nenbrane, 
creatiag peres. Froa this structure, ssys Ling, oee 
can speculate Chat F-170 sets as an efflux punp, 
noving substances - iacluding drugs - out of che 
cell. Alternatively, F-170 noy punp out sn uakaown 
nolecule to uhich tbe drugs bind.

Although F-170 is tbe current fovourite smong 
molecular biologists, there are other reasons for che 
fallare of cáncer cbcmotherspy Chut hsvs little or 
notbing to do witb this protein. Inherent 
resiscanee; sise, location and blood supply of tbe 
tuaour; and che petient's prior treotaeoc sil 
influente the effectiveness of drug therapy. 
Furtbernore, there are other hoy prcteins Chat are 
over-exprassed is ndr celia. Frotsia kinose-C is 
involved in nany physiological responsos, such as the 
secreción of insulia and bistaaine and tbe release of 
prolactin froa tbe pituitsry. The conaon 
chsrscteristic is outflow, and giveo thst tbe kinase 
is present in bigh saouots in ndr liaos, it nay be 
controlling the expulsión of drugs fron the cell. 
Anocher over-expressed protein, glutotbione, procaces 
colla by destroying freo oxygan radicáis and other 
toxina, iacluding, perbaps, aacicaacer drugs.
Chongas in che norphology of calis esn cresta s 
resistaat pbeaocype es well. Here there nay be no 
over-expression of protsins, but scructural asomalies 
such ss vacuolas cause the cell eo accuaulste the 
drugs in che cytoplaen, whors they do noching, rochar 
eben in tbe núcleos.

The picture is brigheer for cha developoeuc of 
new drugs. Now, inatead of rslying on snpirical 
rssults, scientists can targst drugs thst inceracc 
witb F-170, protein kinsse-C and glutsthione, or Chat 
inhibir protein eyntheei*. Of courss, the problsm 
rsmains of how normal calla vould handls such 
disrupcions. Furthsr down tha lino is the usa 
drugs riding piggybock on a aonoclonol sntibody. che 
drug cao bs ianobilieed so that it does noe penotracs 
ths cali membrana but does cresta ssnsieivity to the 
sntibody, wbich can tbea nevs in for cha kill. Mese 
olegant but, for the prosear, lesst fsaeibla of sil 
is Cha tronsfsr of genes, sither ce sabanee cha 
toxicicy of a drug or ce protoct normal colla agaiest 
chonothsrapy. (extractad froa How Iclontlst.
10 Occober 1M*)
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Biotechnology t w  to m  « f c t t

Scientists at Caaatica Institute, lac., have 
ptofacal a huasn pnttia which way ka Mat to trace 
caacar aad infectious disaaeoa. Ths (tntaia, celled 
aacraphago colony stiaslatiag factor tlKSf or CSF-l) 
was prodoetd by recoabiaaat H t  technology. It 
stiawlatss blood cello involvod ia the body's aatoral 
dafaaaes.

IKSF pronotvs tbe production aad otiaalataa the 
activity of aacrophagos, which play aa iaportaat role 
ia the body's dafaoae agaiaat disease. It is 
believed that sogaeotiag aacrophagas with M-CSF will 
be aaefol ia the traatasat of certaia infectious 
diseases, such as those affactiag tbe lungs.

Ia additioa, IKST therapy, either aloae or ia 
coahiaatioa with aatitoaor asaocloaal antibodies, aay 
Strangthan the body's ability to fight caacers.

Csaetics Institute has co— sacsd pro-clinical 
tastiag of M-CSF aad plaaa to bagia b a a  cliaical 
tastiag ia 1M7.

Pravioualy, aatorcl M-CSF had beam isolated ia 
•■all quantities froa b a n  arias. Through a 
collaboratioa with Japaaase seiaatists at Morisaga 
Milk ladvatry Csapaay Ltd., Jichi Medical School, aad 
Tokyo University, Csaatics lastitota has shewn that 
its gaaetically aagiaaarad M-CSF is strnctarelly 
identical to die natural protein.

Also at Csaatics lastitute, lac., scientists 
have discovered a new banns gone that helps rad blood 
calls reproduce thens elves. The gens is for the 
CM-CSF protein, which atiaolatao rad blood calls aad 
too typos of whits blood calls, granulocytes aad 
■onocytes. Tests os aoakeye showed .that CM-CSF 
increased white call recovery seven tiaas in one 
noukey, aad caused a rapid recovery of another 
aookey's white-cell level after his i n m  system had 
bean nearly aliaiaatad by a virus. However, r.t-CSF 
does net stiaalata T aad B cells, the aoet iaportaat 
white blood cells. After years of believing that 
•neb a protein, interleokia-3, anists (it is found ia 
nice) hot not being able to locate it ia hnasns, 
scientists at Genetics Institute believe they have 
located tbe protein. While they don't yet know what 
it can do to help core diseases, 1st alone what its 
side-effects are, rssearebars believe that tbe 
discovery of interleukin-3 nay be as iaportaat as 
chat of penicillin. It night be used to boost eba 
i a n n  systaas is AIDS patients, as wall as to 
revitalise caacar patients' iauaa systaas that have 
been broken down by ehaaotherapy. (Extracted froa 
The Sconaaist. 11 October IMS aad Cheaical Hark«tine 
«spotter.~TT~Pec saber IMS)

Effscts_of_TIL

Tuaor-iafiltrsting lyapbocytss (TIL) are 
30-100 tines aora affective at killing cuaor evils 
then lynphokios-activaced killer eells, according to
S. Rosenberg of ths DS rational Csncsr Institute.
Tbs TIL lynphocytes were isolated froa tuaors in nice 
that had been infected with two types of sarcona.
The cells were incubated with iatsrlsukin-2 and wars 
then injected into nice with lung and liver cancer.
A few nillion pure TIL eells sliainated 96 per cent 
of snail nstsscasired cancers. TIL cells also worked 
wall on large tuaors when the lawns systea was first 
shut down with cyclophosphaaide or radiation. Largs 
tuaors srs isssuns to attack froa LAK calls. TIL 
calls nssd very snail assents of iatarlsukin-2. TIL 
calls esn also be isolated froa huasn tuaors 
including nslsnoas and kidney tuners and soaa 
•dsnocarcinoaas. Huasn TIL calls kill ths saas type 
of aslsnsas call in vitro. Ths VS Food and Drug 
Administration approval for further trials is 
•spotted shortly, (Extracted froa New geisntist.
25 Sepcsaber 19S6) ------------

Hereditary eye-twaor DMA reveals first silent

Aa oncogens that isn't there supplies the lateet 
doe to the cause of cenc*r. Unlike the 30 or so 
genetically doainaat oncag-nes now known to be 
involved in neking cells naiignaat, this new gene is 
recessive, which ovens its less or absence triggers 
tusnrs; its presence prevents then.

This at any rate is the picture proposed by the 
two-centre tcaa of scientists that has just announced 
isolating the recessive oncogene by not finding it in 
the gsnones of retinoblastoaa and ostcooarcoas Conor 
cells. Lad by ophthalnologiat Thadeus F. Dryja of 
the Massachusetts Eye aad Ear lafiraery, Boston, 
Mass., aad oncologist Stephen M. Friend of the 
Whitehead Institute for bionedical Research in 
Cambridge, Mass., the researchers reported their feat 
of nolecnlar detection in October IMS.

The task force is beg inning efforts to done aad 
express Che product of the gene, to determine tdMthar 
sosm aalignaat properties of retinoblastoaa and 
osteosarcoaa cells can be reverted on introduction of 
cloned saqnaacas thought to represent the Rb gene.

A pair of recessive oncogenes, one froa each 
parent, are thought to be present ia every hnaen, 
serving to curb the doainaat oncogenes' tuaorogeaic 
activity. If both recessivea are loat or 
inactivated, either by inheritance or acquired 
nutation, predisposition to the two childhood cancers 
could be greatly heightened by the absence of these 
"stop-signals" governing unbridled cell growth.

The teaa constructed a 6.7—kb cDMA hybridisation 
probe chat surveyed a 70-kb region on hiwsn 
chroaosaas 13, thought to contain the retiaoblastoae- 
oncogenic locus. It detected notching RM6 
transcripts in healthy huasn calls-but not in 
retinoblastomas, osceossrcoaas and other tuaor typos, 
including kidney aad lung caacars.

Children who inherit a nutated recessive gene, 
says Dryja, not only have a g: .star incidence of the 
eye-tuaor, but half of those who also develop 
osteosarcoaa probably owe this second cancer to tbe 
sons nutation. (Source: HcCrsw-Hill*s Biotechnology 
Hcwswatch. 3 Movsnber 19B67

Scientists pinpoint dystrophy gene

After s long search, researchers think they haws 
found the gene for Duchenae auscular dystrophy. The 
geos that is defective seeas to be eooraous, and 
probably codes for one of the eiailarly large 
proteins recently discovered in nusclss, bat an 
affective trentnent is still nsny years distant. The 
new discovery is reported by Louis Kuakel of the 
Children’s Hospital ia Boston, and bis colleagues 
there and at Harvard University. It is the latest 
finding ia s ssrias of advances over the past few 
years by collaborating researchers in London, Oxford, 
Toronto tad Boston.

Ths first clues to ths location of ths gone 
caas froa patients with Duchsnna ■iscular dystrophy 
(PHD) who wore aissing bits of their X ebroaosoas.
Tbe biologists reasoned that the M )  gsna oust lie 
soaswhere along ths daisied sequences. By looking 
for differences votwasa DMA froa healthy ps°Flo «>d 
boys with OHD, they found • variety of such 
••queuess, on« of which ws> dubbed pCRTB7. Kuakel 
aad his colleagues than supposed that if pCRTB7 is 
rsally part of s gsao far on iaportaat protein 
(which the DHD defeat oust bo), it will turn up in 
other speciss. He looked for, and found, pUTS7 in 
horses, frogs, chickons, gorillas, aics sod 
hsastsrs. Ha than began to sssrch ousels tissuos for 
s protein that in part notched tbs gsnstic sequence 
of pERTB7.
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batel eaak ■■>!>■ «C fatal aaacla ate 
«arru tad ita nM onagnr te. It m í  ptett? m  a 
peste to fiah Car ica ayñmlatt ia m u »atar ate 
(tete). The raaalt m  cte lataat hcnafccbrugh. 
batel h a í i  tete with a atert aagaaaca ctet 
■atete |Dttl7. This atea aaat te listad ta a gene, 
ac aacfc ia '«cal aaacla. tkat aaa tecaaaa a atraug 
contender fi. tte | M  fnolt ia M .

Ha etill te t e  tete tettur M  ia caaate by 
lack of m  aaaaatial protein. ar by aariaaa te tactiva 
(ana af it. lath aay te n a .  Ta forttar 
cuplicata aatcara. bialagiata ara aat avaa aan that 
oaly aaa tefactiva protein ia a*. J a  raat af tte 
diaaaaa. San paapla with W D  alaa aaffar fraa 
natal ratardatian, ahicb eaaU spring fraa aaotter 
tefactiva (aaa.

A third of all caaaa af M I  ariae fraa aav 
aatatiaaa. abich euggeats that tte araa af tte 
X ibraanaon that haaaaa the cracial gnu ia far fraa 
•tabla. The pattera af teletieaa ia paople suffering 
fraa M  ia alaa caaplicataA. Tteaa finding« auggut 
that then ia ao aaay aaaaar ta Ml. Therapy, ar 
avaa a aiapla biorteaícal taat ta tetact carriara af 
tte tefactiva |aa, a n  «till a leap «ay off, hat tha 
aav ganatic insights iteli. ia tte ate, help ia 
aaderstaadiag tha biological origina of tbia 
particvlarly terrific tana afflictioa. (Soarca:
Hm  Scientist. 30 Octobar IM4)

'tevolatipaarr' aatibote te»ira

Caaaa Carp, af Caithanburg, M., tea filed 
pataat applicatioaa nlatiag ta tha teaiga af aoaal, 
siagle-chaia antibodies, developed aaiag tha 
caapaay'a prêtais aagiaaariag tacbaology.
Cosvoatiooal antibodies, ioclading aoaocloaala, 
cooaiat of foar croas-tinted procain chaina - two 
identical loag chai- a, callad "heavy" chains, and two 
identical abort or "light" chaina, lath tha heavy 
•ad light chaina contain a coaataat region, ahicb ia 
tte a a n  far all aatibediaa of a givn clara, and a 
variable ragioa that bind* a «pacific antigen and ia 
therefore différant for each aatibody.

Cenex's aingle-chain antibodies are hybrid 
aolacslaa, coutrnctad by connecting specific 
•actiou of cte light chain variable region and 
•pacific section of tte heavy chain variable ragioa 
with short peptide linter«. Using conpatar aulyais, 
tte cenpany'a aciantiata daaigaad tte length and 
coapoaition af tte peptide linter# m  well u  chair 
•ica of attachasse to the variable region. Ualite 
convantioul antibodies, a ingle-chain antibodies are 
esputad to bo uaafutvrad in ganntically onginurnd 
nicro-organiau. Thair priury advutagaa are 
anticipa tad to ba aullar airs, granear stability and 
significantly lower use. (Surca: »iotachnolory 
Sal latin. Toi. 3, b .  9, October 1984)

raarraaga tte u ribady gaua oa tteir chranaaanu. 
Sawatinu, tbia MA-ahnffliag gau wraag: tte gano 
and tha (otara grata*au og n u  hach hraak ia half, and 
tte lector, if trualacatad ta authar chranoaou, 
tnru nalignur. and anca aff tte fallicalar 
lynphana. (lau c a : McCraw-Hill*s gietacteolegy 
■awewatch. 3 ■saaatu  1NA)

lu y a rau a tch ada u ca« arotain au i u ariag

A aariu af nadificaciou af tte aasynaa 
aahtíliaia pradaca anhela, oftaa pradictabla shifes 
ia variau prepareiu af tte protaia, according ca 
raaaacch ac Cañamar ard Sanantuh. Sabe i lisia ia an 
inpartnnt c«Marcial ensyM - it ia a protease asad 
in datargaat femnlatieu - and it ia aa encellase 
nodal f u  urina hydralau nuyiti, ahicb aparate by 
• aiailar Mcbuian. Sarina hydraluu inclnda 
pruaaus and lipaau. Iba rauarebars sin ca pac 
Cte nachinary f u  peatain anginuring iato place for 
aacfc m  atter ansynaa. Hacfc m  aahtiliain saggcats 
Chat lipaau c u  te aodifiad ta iaprava 
tranuatarificací m  rautioM f u  conversión of 
inaspau iva aila inte higter valu triglycaridaa. 
teauccfc facaau oa tarnovu nabar, aahacrace 
binding. sobatrata apecificity u  catalytic 
•fficianey. tha pü profila af reaciion tina tica, 
u ayu  atability and typa af roaccioa catalyzad.

Sahtiliain hydralysu paptidaa banda, claaving 
tenda adju u t  ta carta ia Mino acid residas ñora 
efficiMtly chM ochara. Keusrcters criad ce alear 
tte pH prnfila af sabcilisin’« catalytic utivity, 
tec tte changa ia tte ensyM prodacnd resalta aurly 
tha appMita af vhat tte sciutista had pradictad. 
(Abatractad vieh parniasion froa thaaical and 
Enríaaarinr Sava. 13 Octobar 1984, pp. 23-23. 
Copyright lili, tearicn Cteaical Sociaty)

tew additioa to harpa« fuily

tasaarchers froa tte Bacional Cauar Iutituta 
and fiva ochar iucitatiou hava iulatad a noval 
harpas virus froa ais paciones abo had onususlly high 
lévala af a typa af abite blood cali teoM as a 
B lynpharyta.

Electron nicroscopy of tte patiaata* blood 
rovoaled larga, short-livad calla coataining a virus 
Chat by sisa «ad chapo balongs co tte terpes fuily 
Uní iba its ralacives, cte viru in vitrr infecta oaly 
froab ■ colla. Aotíbodias agaiaat cte ochar liarpae 
virusas dida't ateuh to cte nov on.

Tte discovarcra iaolaead tte viru froo . 
psopla d u  liad alao b ou iafutad witb tte AIM. virus 
•ad four poopls abo had not. Ttey also rsporc 
f inding no uidaua of tte aav viru in 12 ochar AXDS 
patiuta, iadicating it ia u t  a wcuaary fúcar in 
AUS.

Stanford scianeiaea acrutiniis lywahou o u eaau 
product

■y cloning tte oncogaM thought to bo 
raapouibla for follicular lynphou - tte aoat 
prevalent adult eanear of the blood's 8 calls after 
■odgkin'a diuaaa - pathologist Hichul Cleary of tte 
Seuford University School of Nodiciu ia now 
analysing tte ncrutura of that gcaa't protein 
produce ia tha hop«* af blocking ita utivity. O u  
surpriaa discovery: tte aubataua ia ralatad to 
protein produc'd by tte Epstsin-larr virus, which ia 
kaoan to affect Vcall growth.

Oncogauc arc tte tuaorognic for* af 
proco-ouogotMs, which era buign useful DMA 
seqaeuea - until trauforaod by sou cavironuental 
•traa*. la tha eaaa of tte S-lynphocyta ouogau, ha 
•■8l»es. this ulacular iaault ucura whan securing 
■ calls - Maufaeturara of tte body’« Mtibodiaa -

Just what sort of problau cte virus causa* 
ranaiaa te te a an. The four non-AIDS patiaata is 
tha study had lyaph nada abnoiMlitiaa or white-call 
cauora. But tte virus caa also infact with oc 
outward signs - cte raaaarctera fund it in four of 
220 tealtby poopla tascad.

As tte first nov harps a virus ia ura than 
20 ynara, tte virus ia likely to raca.ive a lot of 
atCMtion. It u y  ba r*apona> >1« for oaa or ura of 
tte May apparently infectious illosssss whuo agsncs 
bava not yat basa idsncif.sd, «.id it u y  abad light 
on otter neuters of Cha hmpna fuily. ( Ex. r sc end 
from Sciouo Ha vs. Tel, 130, 8 Nevaoter 1984)

Sonstltis vlrun raaaMlas aient viroids

Tte ulacular arebicutura of tte tepacicia 
dal*« »irus (MW) baa bom uoravollad by two roaurch 
tenu, o u  in tha US and o u  in cte Mnthnflands. M W
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la restar-ib le Cet u w y  et d e  u n  aurions cases ot 
hepatitis sesee (base infocted Vick the hepatitis B 
«icee. Ihe «sssstchsn  found chat the Balea vices 
ceetai as a eiwgl« «trended circe lar lest si m  
consisting ef Août 1,700 nucleotides. “this is cha 
(irse aaiaal vires identified with a circelar BOB 
■aeas,* ths Batch great estas. Is this and other 
respecta. ■ *  shoes as e w p s n r i  r m a t  laves to 
plant viroiA, ehich cáese a evsber ef pleat 
Biabases. These similarities feel specs latios sheet 
BBS’s passible pint erigía. The couplets BOB 
•tractors of the vires is expected to siB acisatists 
is developing asthoBa to prevaat aeB treat 
iafectiaea. The VS research effort sea IsB by 
ecieatiats at China Carp., Iearyvi.Ha. Calif., ths 
fcteh effort by ecieatiats at A s  Private Caster ef 
the BsChorlaeBa Organisation for BpplieB Scisetific 
Basearcb (no) ia Bijsaijk. (BapriateB vitb 
pereissioe freo Cheeicsl aoS Eaxivecrint Bass.
U  October 19S6. Copyright IWs. Svsricaa rbsvical 
Society)

Beootitia amonta Afinad

A oysterisas particle that piggybacks oato the 
hepatitis B vires has boss characterised, aoB ths 
hepatitis B vires itself has aov besa grass ia the 
laboratory. Those toe aBvaaces previss te seca1arara 
Che speed of hepatitis research.

The discoveries ralata to the bleed-betas 
hepatitis B vires. Aile seas people, rheegh
iafectioes, carry the vires with as ill affects to 
chaveaIves, ethers are chreaicelly ill aad aay also 
develop liver ceacar. Bepaeitis B iafectioe, for 
ehich Chore is ao craatveac, cae ha caaplicaced by 
cho delta agaat - a "defective" vires that exists 
oely is coejaactiea with the hepatitis B vires.
Belts iafectioe, believed to ha oo the rire- 
verldwido, caa asss chreeic hepatitis B iafectioe 
lethal.

Myron bass sad his cellaagaes sc A c  Harvard 
School of foblic BaalA have grove ths hepatitis B 
vires ia A s  test tabs. They iaserted hepatitis B 
gaaetic material isto calls freo hoaaa liver caacar 
aed vers Ala to isolate calls that produced 
particles iauusnlogically aad stnactarally idaatical 
ta A s  hepatitis B vires.

HiA A s  vires ia hand researchers vill be Ale 
ta screes s vida variety ef dregs sgaiast the vires 
ia sa is_vitre setop. The seas greep previously bad 
iaserted tbs vires's geestic escorial into bees 
■arree cells, bet the prodectioo ef vires particles 
vas trasviese. Ths aevly reported call lias has besa 
prodeciag virases for a year.

The ability to eviten hepatitis B vires is also 
a apse ted to speed research ee the Alta agent. 
Bnowledge ef the "«stallits" vires, ss researchers 
call it, was boosted Ase two laboratories described 
its Streeters, sagasaca aad fonction. Delta's 
tsnatie nsterisl vas Ascribed as a single-stranded 
circle of BBA similar in sits and stops to certain 
agents that infect pleats, la addition, the US group 
Afeminad the agent's genetic eeeucace and 
discovered antibodies to s protein encoded by tbs BBA 
in the blood of patients vith Alts infections.

These new findings vill sonaday enable 
researchers to develop s bleed test for diagnosing 
delta infection - Aich currently oest be diagnosed 
through liver biopsy - aad vill sllev researchers to 
conduct esperiaencal vaccine research. (IatractA 
tram Science Bovs. Pol. 130, 11 October 1SSB)

Ona-csll origin for »thaTMclairoaial

Atherosclerotic plegue cells cAtaia genes that 
cause oacootrollod growth, smi these genetic 
aleñaste, Aea transferred into ether cells, cause

than to bacons cancer-like, Bav York University 
researchers have found.

Despits the high prevalence of atherosclerosis, 
the causo of the condition is one of A o  great 
mysteries of cardiology. TVo najor theories have 
bees developed by different researchers at the 
University of UaAiagton ia battle. One is the 
respoase-to-iajury hypothesis, Aich holds that 
a Aeróse lerotic plagues appear where the blood vessel 
toe been injured. The other is the aooocloml 
hypothesis, it which plagues are essentially benign 
tuners that arise from single auooth muscle cells.

The BTU report supplies a nectoaisn for the 
monoclonal hypothesis. Arthur Pena, Bruce Miodich 
and their colleagues looked at the proliferating 
snootb-nuacle cells of atherosclerosis by applying 
techaigues developed for the study of genes that are 
believed to nebs single cells grow into cancer.

If the nouoclocal hypothesis A  borne out, the 
next step is to discover Ant activates or notates 
the responsible gens. Among the possible initiating 
events are viruses or chonical carcinogens. As for 
the role of high serum cholcstrol in plague 
devulopneat, Aile it is unguestionAly a factor, its 
role ia these particular events is unknown.
(Extractad from Science Bovs. Vol. 130.
15 Bovs A  «r 1M61

Cones rove ruin« s low-onset brain Aeenaration
Hacovered

Pursuing the aevly discovered "clock gene," 
neurologist Stanley B. Prvaiaer of the University of 
California School of Indicias, suggests that control 
of Ais genetic tine-setting nectoaisn ia the body 
nay sane day sake it possible to postpone the onset 
of Alxtoiver’a disease fron the seventh or eightb 
decaA of life to age 150.

Prusiner points out that "elucidating the 
molecular basis of those living mechanism nay 
proviA iaportaac new insights into Che biological 
processes responsible for the degenerative 
neurological diseases of later life." BesiAs 
AlAeiuer's, the molecular clock in all lacs-onsot 
diseases m y  to re-set.

If Ais ever become possible, people would be 
spared contracting nultiple sclerosis and 
Creutsfeldc-JakA dissaae ia their 20e or 30s, 
Huntington's ia their 30s or AOs, amyotrophic lateral 
sclerosis, (Lou CArig's disease) a m  Parkinsonian in 
ttoir 50s aad 60s, Alstoimr's ia their 70s aad 60s.

Because these huma deventias develop so slowly 
over a lifetime, ttoir nolecular basis cannot be 
researched directly. The closest aeiaal noAl is s 
slow fatal infection of the nervous systen in stoop 
sad goats called scrapie, because the itch-freasied 
sainéis scrape Asir skim off against cress, walls 
and feucepoets. Scrapie can be readily transferred 
to rots, nice and hansters, and in these Prusiner sod 
his co-vortors have identified the gem that controls 
the timing of the disease.

This clock gem determines that ova breed of 
muse inoculated with the scrapie infective agent 
will die batmen 200 sto 365 days later - rite old 
ages for a roAnc. Another norias specie«, with a 
different variant of the clock gam, sucembs in 
110 to 116 days; s crass between the c m  dies in a 
aid-way tine span, preportiamca to the genetic nix.

This latency-calibrating eegoeacs, Aich 
controls incubation tine before opes omet of the 
disesea, and determines susceptibility to scrapie, is 
linked on m u m  Aranosme 2 to the gem for a 
scrapie-causing protein that Prusimr nened the 
'prion'. The c m  ganas ara so cima together on the
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that tkq aay bo ■ ■  aa 
suggests. k t  curiously, d a  M U

ia hoalthy a d  infoctod aaiaala, uhich aaaaa 
that whatever it ia that caaaaa actafia aaat develop 
ia tha gana product afear that prataia ia

According to oaa theory, tha elock-prieo gao* 
caaplaa oceara ia all m m Ii, hat only infectad aa 
altar tha prataia*a atraetar« aa that tha body's 
aasyaaa eaa as laager degrade it. aad it acequíate 
aa the filaaaataaa plegues faaad ia tha hcaiaa af 
aica, aheap aad human* with danantia. (Searca: 
NcCraw lili‘a Biotechnology Meuaeatch.
3 fowaat.r HKJ -----  -----------------

S S L  shows proaiw for Alrheioer's J i m i t

Aa expariaeatal drag that black* the deatractiea 
ef acatylchaliaa ia tha Praia aigaificaatly -.uproved 
tS* aanaries af IS te 17 elderly paepla aith 
Alrhaiaar* a diaaaaa ia a cliaical trial at taa 
Panadeas, Calif., heepitala. The drag called 
i»2.3.*-tatrahydra->-awiaoocridiae, ar TIA, aaarreaaa 
tha effecta af the diaaaaa aa patiaata ia 
iatataadiata acagca af tha diaaaaa, aiailar ta E-dopa 
traataeat far patiaata aith Fark/o-oe'* diaaaaa.

h -  Car latea Cajdaaak aad hia callaagaaa at 
Aaerica'a Hatiaaal laatitataa af Mealth (AIM) have 
aada ahat aay he a crucial fiadtag, aad it points ta 
chtaaaaaae 21. The diacewery coacarma aay laid, a 
etareh-likn aaterial with a prataia caapaaeat that ii 
faaad bach ia Banal agiag braiaa aad ia theaa af 
paapla with aay eee af aevaral Praia diaardara, 
iacladiag Alrhaiaar*a diaaaaa. Or. Cajdaaak aad the 
BIB teaa have ideatified a cellectiaa af geaea aa 
chreaeeeae 21 ahich are tha hlaepriat far a aaharaara 
aaad by tha hedy te aakr the prataia partiaa af 
aayloid.

With that iafenatiao, it ahaald aaw ha pasible 
te lean ahether tha aayloid ia a aanal agia* Praia 
differ* free Alrhaiaar*a aay laid aad ahether tha 
latter, ia tan, differ* froa the aayloid faaad ia 
ether Praia diaardara, each aa Parkiaaeaiaa. That 
tha gaae* ahaald Pa ae chraaaaaaa 21 alee fita with 
d u t  ia kaeea ahaat Down'* ayadraaa - tha aaat caaaaa 
kiad ef caageaital aaatal ratardatioa. Paepla with 
tha ayadraaa have three capia* af chraaaaaaa 21 
iaatead af the aanal taa. Iraaiaiag their Praia* 
after death ahawe that virtually all Dewa'a patiaata 
aha live iate their thirtiee ar fartiea get 
Alrhaiaar'* diaaaaa.

Tha evidence ceaae froa a etady ia ahich a ra l 
daaaa af THA lad te aa iapraaaaaat ia Althaiaar'a 
patiaata with aadarat* ta aavare daaaatia, aad 
raatarad eaa* af rhea te a previaaa level ef 
rnapstsaia. Far aaw, tha drag ia aaly available te 
researchers. Tha aide-affects af the drug have Paaa 
aiaar.

Dr. Williaa lunar*, a peychistrist aha lad the 
•tudy tea*. has aa illusiaas that TIA will work 
iadafiait) ly. Tha drug caa be a i pact ad ta create 
°«ly a ta parsry plateau far sufferera froa 
Alsheiasr a disease aad the eveateal dacliae will be 
rapid. The tias Patweeu diagaaais aad death re a* in* 
the saaa, with ar without traataeat: six-eight year*.

Haaawbile, physiciaaa aaad a reliable test that 
caa detect Althaiaar'a disease while the patieat is 
still alive. A gaud test far tha liviag is getting 
closer, thanks ta the receat discovery ef a cheaical 
called Aril by Dr. Peter Devias aad his graduate 
student. Hr. lenjaaia Halosin, both at Haw Tork 
City's Albert Einstein Collags of Hadicias.

A-M is a protein that (so far) aaeas ta be 
eaigee aa a Barker far Althaiaar'a dies*a*. Its 
advantage ia that it is found not oely is the brains 
af liviag people who are believed to have the 
illness, bet also in their spinal fluid. Several 
drug coapaaias would like ta us* the cheaical far a 
cast that could be dona by taking seas spinal fluid 
Ira tha patient - not a trivial procedure, but at 
least a fsasibla on*.

If it works, the cast could be at Isaac as 
helpful to tha large nuabar of people who are 
aiatakanly thoght to have Alsheiasr's diaease aa to 
chose who really do hav* it. Confusing Alsheiasr's 
with other diaardara - such s* dapraaaian, ansiaty, 
alcoholitw aad aalawcritiea - i* all tee coaaoo ant 
deprives its viccias of appropriate aad already 
available therapies.

Also, Alsheiasr's disaaa* ha* a alow and 
insidious start. This aaaaa that if - a* Dr. Davia* 
believe* - A-*» appear* in tha vary early stags* of 
the ilia***, detection aay aaka it possible to find a 
way to ravar** it or at least prevent it frsa getting 
versa. Thar* is a further possibility that A-M 
play* sons rol* in causing or activating the disease 
by altering the bohaviowr af on* or nor* gaaos in the 
call* af the brain. Whether such a gone, or 
collodion of genes, asists is unknown. But if it 
dans, a plousiM* suspicion is that it will bo found 
a* thraaasaaa 31.

Although paapla without Dawn's syndreae who get 
Alsheiaar's usually get it later, char* ia s.'roag 
avideaca that tha disease has a narked genetic 
caapaaeat. la fact, assy carriers ef the putative 
Alsheiaar's gaae (or genes) any be spared the 
deaaatia oaly because it tend* te coat on so lata in 
life that acastbiag else kill* tbaa first.
(Abstracted with permission froa Chemical sad 
Engineering Haws. 17 Hovoaber IMt, p. 32. Copyright 
19B6, dmericaa Cheaical Society, aad The Economist.
22 Mowaabar l*DA) ---------- —

rirst bomsn HAbs produced

Hunan aoaoclonal antibodies have bean produced 
for the first tiaa by researchers sc OS Rational 
Institutes of Health. Conventional MAbs ar* aada 
frsa rodent spleen cells and 'Mortal* cancer calls, 
but these nay stiaulat* aa iaaaae response in 
banana. The new production technique starts with 
whit* blood cells donated by healthy volunteer*. Tha 
calls are exposed to fluarascsntly tagged proteins. 
The** proteins attached to eslls asking antibodies 
against the protein, aad a call sorter picked out 
those proteia/blood cell coaplaras. The cells were 
then ianortalixed with Epstsin-Barr virus. Only cud 
protein* have been tested with this approach, and it 
rsasins to be seen if the technique can work for 
other proteins. (Extracted froa Sciouc* Hews.
1 Hovsaber 19S6)

Ksss production of blood protein

In laboratories throughout chs world scientists 
sr* chipping awsy sc the tacnnological barrier* co 
aarkatabls biotechnology produce*. A step in that 
direction is tha possibility of asaufseturiag blood 
protein* with asdical potential. The breakthrough 
has bean brought about by two genetic engineer* of 
the Stanford tosaarch Institute of California. They 
have developed an "expression vector” process. Usiog 
bsctarisl rsthor than human calls, they hav* 
engineered synthetic gaae* that can rnproduca, or 
"sxprsss” blood procaine. They have also developed 
tb* scale-up vector process that produce* those 
desired biological products.

Ths syscaw ha* boon applied to throe proteins. 
Those protein* hav* dowenatratod significant efficacy 
ia laboratory casts a* aniaals, aad in United henna 
sxporinant*. Two of tha precnia* - aa* with the 
potential ta accelerate wood healing, the acker co 
eoobac cancer - ar* found in bonne blood. Tb* third, 
hirudin, is derived froa tha salivary gland* of 
lonebos, ia affective ia pvnvanciag blood *angulation.



22 -

Genetic n | i M t n  have food ■ cost-effective 
h j  irood d M  problen by ttii| u r n u i o c  «actors, 
shieh allow a lira protein to bo introduced into a 
foreign host, aanally bacteria. The «actor tbaa 
triggers tba call to produce tha protaia ia quantity.

Unique to tha expression «actor aystaa is tha 
chaaical "switch" that tells the calls whan to 
prodaca the protein at aaxiaoa capacity. The switch 
aaads to stay off at first becaase the protein is 
capable of killing the bacterial cells before they 
base a chance to grow. Ones the cells reach their 
peak popwlstioo. the "switch" it turned on and the 
protein is produced. The nore cells, the wore 
protein.

It took aore than four years of research, but 
now the expression and isolation process can be 
coapleted ia a few days, and is refined enough for 
one on aa industrial scale to aass produce proteins 
for potential use as drugs. (Source: Asia-Pacific 
Tech Monitor. Septsmber/October, 1916)

Actiein investigated as treatment for infertility

A hornons with a structure siailar to inhibia's 
has the opposite biological effect. It night oaks aa 
effective treatneat for infertility, according to 
scientists at the Salk Institute. Actiein is 
conposed of two of inhibia's subunits. Both homooes 
are found ia the egg in the owsry and both work by 
influencing follicle-stimulating homoae (FSH), which 
causes tba egg to grow. Uhila iahibia inhibits the 
pituitary gland's secretion of FSH, actiein 
stinulates it. Iahibia enhances the activity in the 
ovary of aroastease, aa easyae that aakea the A ring 
of progesterone aroaatic, transforming it into 
estrogen. The increase ia estrogen at the early 
follicular stage causes the pituitary gland to 
release nore FjH, enhancing fertility. Sines low FSH 
levels sre a aajor cau. i of infertility in wunan, the 
new hornooe has been tagged as a potential 
trestnant. The protein is coo large to be cbenically 
synthesised, so scientists at Ceaeatecb expect to 
have better resoles expressing it via raconbiaant 
techniques. (Extracted froa Industrial Chenical 
Raws, September 1986)

Hoaauitoes could aavfae control nalaria

Malaria is killing nillioos of people csch year 
despite large and sxpessivs prograaoee both to 
destroy tha nosquitoea that carry the aslarial 
parasites sad to develop drugs to conbat infection. 
Many strains of Plasmodium fslclparun. tbs aost 
ia^ortsnt htmaa nalaria parasite, are now resistant 
to aost drugs and vaccines against tha disease are 
still at an early stags of developnsat.

A group of researchers in tha United States is 
now trying another lino of sttack. They have found s 
strsin of tha mosquito Anopheles taobiaa. the main 
vector of malsrii in Africa, that haltsthe life 
cycle of sons nalarial parasites and prevents Chan 
froa developing as far as tha infective stsgs.
Frank Collins and his colleagues at tha National 
Institutes of Health at Bathasda, Maryland, sad the 
Center for Disease Control, Atlanta, initially bred a 
strain of Anophalas gaabiaa (called C3) chat puts the 
siaian nalarial parasite, f. cvnoaolxi. out of action 
just after it crosses tha gut wall. Collins sod his 
teas found that chase aosquitoes rarely had oocysts 
in than. And if chars wars ao oocysts, Chars esn be 
no sporosoitas and ao subsequent infection. What 
they did find in chess insects were lots of snail 
dark structures on chs outside of the gut wall. When 
they ssaeiaed the structures ia the elsctroo 
nisroscope, they turned out to be ookinetes that had 
bean encapsulated with a substance like aslaain.
Ones inside tha capsules, the parasites diad. This 
type of reaction occurs ia sons other insects ia 
response to infections.

Once the researchers recognised this trait, they 
selectively bred two lines of aosquitoes - one chat 
kills the parasite and the other susceptible to it.
The traits continued through nore than 
AO generations, which suggest that a single genetic 
aechaaiea is involved. - Furthermore, the resistant 
fora was not only resistant to the siniaa parasite 
but alto showed varying degrees of resistance to 
other species, including F. falciparum.

Collins and his toan suggest that the introduction 
of this trait into natural mosquito populations night 
be s possible strategy for control of the disease, but 
there are 65 species of aosquito that trantait 
nalaria - 20 of them ia Africa - sod A species of 
parasite, so eradication would be extremely difficult. 
There is an opening for s new technique.

Meanwhile, trials on hunaas hagan in November in 
the US of a poaeible vaccine against nalaria. It is 
tbs first synthetic nalaria vaccine to be tested, 
developed by lath Mussoaxweig's team at New York 
University. It is ainsd against the stage of the 
nalaria parasite that is injected by aosquitoes into 
hunaas, the sporosoite.

Unlike later stages of the nalaria parasite, 
sporozoites are wrapped ia s simple protaia coat. 
Plannedjira falciparum, the nose dangerous nalaria 
parasite ia humans, has a coat nade up of a sequence 
of only four aaiao acids, repeated many tinas. The 
sequence is easy to synthesise cbenically. The one 
other aati-eporosoite vaccine now under trial is 
produced by genetically engineered bacteria and is 
expected to be nore expansive.

Nuseeasweig says the prospect of a vaccine 
should not divert aoeey froa conventional nalaria 
control progreses. (Extracted from New Scientist.
6 Noveaber 1986)

Huntington's disease: Clues to the culprit

Huntington's disease starts with a genetic 
defect on the short a m  of chromosome A, and leads to 
a withering of the brain. Beginning snd end ara 
known, but the agent of the disease inside the body 
has been a aystory, lasearchers at Stanford 
University report evidence that the cause of tbs 
disesse may be one of s group of compounds called 
sxcitotoxias. According to Dennis Choi, who led the 
study, the work further suggests that research should 
focus on one of the three types of neuronal receptors 
for excitocoxina. He speculates that the 
degeneration of nerve cells ia tba brain seen in the 
disorder is triggered by tha iaproper activation of 
this receptor, called tbs NMDA receptor. If borne 
out, the work nay sonsday provide s basis for 
therapeutic intervention in Huntington's.

The work, is tbs latest development in research 
between Choi's group and one led by Joseph Martin of 
Harvard Med.'si School. A year ago, Harcin showed 
that tha destruction of nerve calls in Huntington's 
does not proceed wholesale in certain areas of the 
brain, as had been thought, but instead shows a 
distinctive pattern: one group of neurons, 
containing Chs ensyns NADPH-d, is to sons extent 
spared.

Both groups have invtstigatsd the excitocoxins. 
Those confounds have paradoxical actions: they can 
excite a neuron to fire or they can kill it, probably 
depending on length of exposure, according to Choi.
But though they aro potentially dangerous sons 
sxcitotoxias are present ia considerable aaouacs ia 
the brain. That has nada than a suspect ia naay 
neurological disorders. With a siapls failure of the 
aschanisas that oomally eonpsrtnsntslixs or clsao up 
excitocoxins, chars is tbs potential for widosprosd 
neuronal destruction. (Extractad froa Science Nows. 
Vol. 130, 11 October 1916)
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taktiii Frotéis T nay thwart U K  »iru

loaÉiiii U  ■ ptftik that itialiEti |twtk « 1  
liñtiw •( Ht n c k | H l  and epithelial calla 
(paga 1117). Opon biadiag Co tha surfaca of a 
•aiaiÚTa cali, ic actívate* a biocbaaical pathwoy 
tkac sabaneas O M  syathasis aal tka activity of Cha 
proco- onrogaua e r e . It kaa m » kaoa abaaa aa a 
raaalt of taaaarck at tka Daivarsity of California, 
tkat C protaiaa, a claaa of protaiaa Chat raspead to 
varióse aaara-traaaaittar» and paptida homoae», play 
a part ia tkia pathwoy. Scieatiata at tka wnivareicy 
foond tkat aciaolacioo of calla ky kaofeaaia coala ka 
inhibitad ky partoaaia Casia, a potaat iakikitor af 
C-protaia activities. A avenad growth factor, 
platalnt-dorivad growth factor, akick atina lates tka 
aaat calla aa koakeaia, rstainod ita activity ia tka 
preaeace of partoaaia tocia, swggestiag tkat tkia 
factor naaa differeat iatracallalar aigaala for 
praducing ita effacta. Boaidas keiag fooad ia aoraal 
endocrina calla, koakeaia ia alao aaeociated «itk 
aoaa kaaaa t m  calla (aock as tkoaa of aaall cali 
carciaoaaa of tka laag), akara it aay ka i i n M  ia 
aciaslatiay ckaracteriatic wnrheckad growth af sack 
Caaors. (Soarce: Scieace. Tal. 234, p. 1051)

Toceia«a posaibla freo T-calla

Scieatiata ia tka OS aay heve diacovarad a aay 
to opaat tka aackaaiaa ky akick tka AIDS viras locka 
ooto koat calla, lacaat axpariaaacs at gnusranear 
lakoracariaa skov tkac aa apparaacly haralesa 
syatkatic protaia aiaics a eectioa of tka vitos 
aad caa taka ita placa aa a cell's aaafcraaa. The 
protaia. a seguanea of eigkt aiio acida, ia 
callad "paptida 1". le klocka tka receptor site aa 
a cali okara Cha AIDS viras ooold aormlly kiad 
itsolf.

Tka A10S viras has fooad aoitakla receptora oa 
ohito klaod calla of tka kaaaa iaaoaa systaa aad oa 
kraia calla. Bot, accordiag to Caadace Part aho 
diacovarad papcida T, if yoo treat a victia oitb a 
drog basad oa paptida T, tka racaptor sites coold all 
bacaaa "hooked op”. Hith aoahara to lock ia. Cha 
viras ooold avaatoally be avahad oot of toa kody.

Part, a pkaraacalagiat at Cha Oatioaal laatitate 
af Kaa tal Oaalth, kaa piaosarad oark ia 
aeorachsaicals. racagaiziag a siailarity batoeaa tka 
A U S  viraa's favoorita target oa kaaaa calla, kaaaa 
aa cha 14 aatigea, aad rocaptors tkat procesa 
iafaraatiao for cha kraia aad iaaoaa ayscaa.

Coaveatioaal vacciaaa proaata raaiataaca to 
disoacs by aagagiag the body's imaaa systaa. Thay 
iaitate tha disease itself - iadaad, they osoally are 
real gsraa, "attenuated" by iafoctioa iato other 
aaiaala to reduce their viralaaco. Thay work by 
iadociag tha imnae systaa's ■ calls to produce 
aatibodiea, «kick aoaap the gera ohaa it iafacts 
agaia. Bat ia soaa garaa, sock aa iaflaaara, tha 
proteins recognised by antibodies keep changing, 
thereby enabling tha vino Co evade iaaaaa attack. 
Soaa scientist* aay research has focused toe closely 
on the B cells. They think vaccines caa work against 
influence by priaing the other branch of the iaaaaa 
•ystan as well: the T cells.

It is already evident that aatibodiea are not 
the only woapona that conbat viral disease. A tern
lad by Dr. Ita Aakooas at tha Rational Institute for 
Medical Research (RIMR) at Mill Bill ia London 
daaoastracad ia the laboratory the existence of 
"killer T cells'' that work against a broader range of 
iaflaeasa viruses than aatibodiea do. Than a taan 
led by Dr. Andrew NcMichael of the John Rodcliffe 
hospital ia Oxford showed that this was true ia tbs 
body as well as tha laboratory.

Killer T calls are known to break un the cells 
they attack aad also to produce gonna interferon. 
Science has long recognised their crucial role ia 
coabating diseases like cancer bat the suggestion 
that they fam ed a second line of defence against 
viruses is new. It iaplias that a coaplstely new 
type of vaccina night eventually be developed to 
proapt killer T cells to attack those cella iafactod 
ky viruses. Researchers oust first Lasts how tha 
virus triggers the T eall response.

Scientists at tha John Rode1iffa Hospital aad 
HIMR have been trying co discover how killer 
T cells - and the "helper" T calls that stinulata 
than - are activated by influence viruses. They 
chose 'flu because ic can evade the body’s antibodies 
by changing its outer coat and so asking itself 
unrecognisable. It scene that, just as B calls are 
triggered to produce lots of antibodies by a specific 
piece of protein on the infectious agent, so T ceils 
are activated by a "worker" that identifies the 
infectious agent. In 'flu, one narker ia a viral 
protein called tha nucleoproteia, which is found in 
the viral core and is thersforo hard for the iiaie 
*7*taw to spot. A clue to how to recognise 
nucloo-protain cane Iron studios of helper T cella. 
™  calls could not identify naay proteins until thay 
wore fragnantad. (Extracted freu Tha Scononist.
11 October 1*S4) ------------

Iba AIDS vino afean attacka tka kraia, causiag 
danantia and other naurwlogical diaorders. Pert's 
toan dacidad to eaploy a confutar to conpara tha 
anina acid sajúoncee en tha eavelope of che AIDS 
virus witb choce of all hnown protaiaa ia arder te 
fiad natching vaguearas.

Tka conputar cana op witb aa octepeptide, a 
se guanea of eigbt anian acida of shich five aere 
thraoniaa, leadiag to tha aoaihor poptide T. It 
aatebed a caguanes oa aaother vina, Epetein-Berr.
Incrigued ky tbis inprohabla coiacidence. Fart's 
toan syathosiaad tha octepeptide for furthor study.

Ihey fouad Chat shan krain aad imana calla with 
T4 aatigaas wara first axpoaad co aven low 
cooceatratioas of paptida T or aay of tbra» synchecic 
relativas. Cha calla atroagly revistad subaaguace 
invasión ky tha AIDS virus. The paptida nsy prova 
obla to raisa entibadios ia people at riak of 
iafeccioa aad thus act as a vacciaa. (Sourca: Maw 
Sciantiat. IB Decsaber 19B4)

Bod^s_am_Jnana_S2atan_cM¡ld_canbat_AlM

Scioatiats ia San Francisca clained that for tha 
first tina thay bad evidaace Chat Che body's ionuae 
systaa cauld ward off tha AIDS virus.

Iba discevery noy taplaia wby abowt 70 par cent 
af thoso infectad witb che AIDS virus do not cana 
d o n  with che disoasa, or Canon»trace oaly aild 
syuptona.

It alao auggascs Chat haruassiag tha body’s own 
ianune systaa nsy be s aere effoctive traatnanc for 
tha disaaso chao ueiag draga, which are usually 
higbly canic.

Iba work, cerriad out ky Jay Levy of tbo 
Vnivaraity of California at Sen Francisco, ia basad 
oa calla culturad fren tha blood of chraa heeltby 
bonosaxuel nsn. Iba nen hed sntibodie» to AIDS but 
bsd not davalopad cha disaaso. Lavy’s growp balievas 
it now knows why chaos chraa nsn rsaain haalcby.

Iba thraa non bad no decaetabla virus in cheir 
blood, but tha virus appearsd in culturad acoplas of 
chair blood afear tha renoval of soppreesor T calla 
that wara aarked witb cha enríase protaia CDB.
Renoval of tha supprasser T cali noaac that tha 
roasiniag culturad blood calis wara priaorily bolpor 
T colla, snotbor farn af ubica klaod calla Chat 
producá entibadlas. Halpor T calla ara cha principal 
targst of che AIDS virus.
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la a O f t t i M K  «  tha n l M l i  calls
{ns aaa ef tks asa, replicative •( tha A I M  tins 
ass ageia sopprosoad shsa the C M  T calls asrs 
rstnr— d to tha calcara after an abasara *5 three

hawsiag. saaitatiaa, prat activa fitU clothing, and 
tks caatrol of iasaet aad rat papeletices era 
iapertaac pa*lie health asacaras chat need ca be 
¡aplanaste*. (Scarce: Seas lalesea.
IS Decaaber IMA)

Tha researchers belisse that T calls bearing cha 
C M  prateia preface saaa as yet anidaatified 
sabstsars - perhaps iaterlcakia-2  ac iaterferoa - 
that interferes with raplicstiaa of cha «irva ia 
infecte* T calls, b e  «iras is sac kills*, bat ic is 
kept in check. (Snares: Sea Scientist.
IS Decaaber IMS)

InsetCs asp ha ¡■alicata* ia A.PS trananisaiee

base USA intset after S.000 pasts

Far aaarly three years, scientists working at a 
caatral Florida peat beg have been dragging op 
I,000-year-el* hasan skeletoas with skalls that 
coatain shriveled, reaarkably preserve* brains, bay 
now report that fear of the brains have yielded the 
aidest-tnewa axaapUs of heaaa M A  sad cellular
Streeters.

A pbyeiciaa stadyiag tha iacideace ef Acgeira* 
l a n a  Daficieaey Syadraaa (A1DS) in Selle Ciada. 
Florida, saya Chat eeviroaesatsl factsrs, rather thaa 
sexaal coatact ar iatravsasea dreg abasa, nay he 
ras peas ible for tha aajority af A 1 M  casas chara, 
tfrieiag ia tha Mosoaber/Becoabar 1MA isaaa af 
Ceaatic taciaeerina Sees. Rark K. Uhicasida, M.D., 
ce-diracter af the Institeta of Tropical Medicina ia 
Miasi, Florida, cía ¡as thst Selle Ciada rapraaaata a 
tropical pateara af A I M  trae sai ss ion abara 
iaaact batas virases, kaaaa as srbo vire sas. act as 
cefaeters in tha dsvslspnset of AIDS.

"Bopeated esposaras ta cartaia iaaact■batas 
virases ara aaa ef tha chinga thst laad to a 
aaskaaing af cha body's dafaasaa ovar tiaa. M a s  tha 
eellalar iaass apparatas ia brofcaa bayas* rapair, 
ccrtain opportasiatic iafactiaas sed csacara coas 
aloag ohich are collectivaly callad AIM",
Dr. Ubicasida sai*.

Dr. Uhicasida, «ha has basa involvad ia cliaical 
aork aad resaarcb oa A I M  a inca 1M1, believes A I M  
resales froa tha interacción af aera chas aaa viral 
ágese, la saya Chat pr avisas resaarcb stadiss bava 
abana Chat arboviroses cas activste ratroviraaas ia 
aniséis. A retroviras, baaaa ¡aasaodaficisacy viras 
(BIT), ia choogbt ta canse A I M  ¡a aaa.

Basad aa AIM pactaras ta Africa, che Caribbeaa 
aad Sootb Florida, aad beviag talad aat AI M  jscinats 
ia tha high-risk categorias, Dr. bitas ¡de saya AI M  
ia the trópica priaarily afflicts peor paopla ia 
aceaeairally depressed sarroeadiags. Accordiag to 
Dr. Uhicasida, stadiss iapliesting the hetarosasaal 
traasaiasioB of A I M  ia Cha trópica ara seriovsly 
flañad by iaadegaeta controla, bisa, aad lack of data,

"Dátil batear stadiss ara carried oat and aora 
ia kaona", oritas Dr. Ubicasida, "cha coavictioa thst 
A I M  is das ta sexaal habite aasag poor paopla ia Che 
trapica or ia Soeth Florida sosas to as s serroo aad 
gaita prajodicad aceitada.”

Dr. Uhitasido siso citas atedias doaoaecratiag 
Chat aaiaal ratroviraaas - fach as boviaa laokaaia 
aad agaiaa iafactiaas aasaia • ara craaeaittsd 
"aechaaically" to ochar saináis by iasoets ia 
coeditioas of crowdiag aad ia arase vieb sa abandones 
of iasoets. Bafsrriag to cha sorvival of cha AIM 
viras (B1V) ia tha cooaoa bedbug, Dr. Uhicasida saya 
Chat sciaatiats aust explora cha poeeibla rala of 
issaets ia cha sprsad of HIV.

"Althougb yon don't baar uuch about it," he 
nriess, "a aoabsr of rasaarchars froa arenad cha 
ñor Id ara jase bagíaniag to oxoaioa cha rola of 
iaooct traasaissioa of tha baaaa retroviras, UV."

Uhils naraiag agaiast nasafa sos practicas aad 
intravenosa drag osa, Dr. Uhicasida siso calis aa 
pablic hoaltb aathoritiaa aad odocatars ta taba acopa 
cs redase ssvirjananes1 basarda iaplicated ia cha 
tropical pateara of AIDS traasaissioa. Adegoece

Holecalsr biologists arc non atteaptiag to clooi 
ganas or gana fragasats froa cha prabiatoric piceas 
of DMA so choc they coa be cooperad to corresponding

Praservatisa of soft tisana ia tha aaggy beg 
densas trates Chat iatact DMA caa sarviaa ia ochar 
thaa axtraasly arid caadicioas. ohich grasely widaas 
Cha sitas abara anciaaf gaaatic aatarial noy ha faaad.

Praviana DMA racovarias froa atchaeolagical 
raaains hava involvad driod tissaa. One resaarchar 
datactad baaaa like fragasats of DMA ia 3 of 
23 Igyptiaa v i s a  aad clonad seas of cha 
2,400-ysor-old DMA signante ia bacteria. Dita of DMA 
froa a gaagga, sa axtíact borsalike aaiaal, heve siso 
basa clonad.

Tha yinId of DMA froa che Florida apeciaaaa oes 
aboa: ana par cent of the aaooat aemelly obtaiaed 
froa frash tiesas. DMA aaalysis is beiag coadocted 
by Philip J. Lvipis aad Uíllis H. Haaooirth of tha 
Uaivarsity of Florida Collaga of Medicine ia 
Caiaaaville.

Ia additioe to tha DMA fiadiags, aicroscopic 
exoaiaatioe of ssepias takaa froa cha carebral 
bsaispbsras, careballoa sad braia atoa rsvealad, 
accordiag to Che rssearcbsrs, "liaicad bat dsfiaitc" 
roasis» of cali atraccara aad patesraiag e¡ailar to 
Chat fooad in nodera brajas. (Extractad froa Science 
Meas. Val. 130, • Bovaabsr 1»M)

Basaarch on aaiaal [anas

Caro-lina tana therapr ceras thalaeseaia ia nica

Afear eorrsccisg cha esvara snsais of 
bata-thalassaaia in laboratory sica by gana trsasfsr, 
a raaearch tasa at Coloabia Univaraity, Dow Torfc 
City, ia oov aerkiag oa a asesa nodal for sickls-csll 
aasaia. Holecalsr gensticist Fraak Costaotini, st 
tbe Uaivarsity's Collega of Physicioas aad Sargaoaa, 
aad bis associotas ara ssakiag to coovert thsir 
tbalasssaic nica jato s aeriae nodal of sickls-csll 
aasaia, for vfaích ao aaiaal couaterpart existo 
coday. Costaatiai poiats oat Chat s sickls-csll 
nonse andel will be usaful ia tastiag droga aiaed ac 
eberapy.

Tires ysars sgo a rssosrcb laboratory ia 
Triaagle Park, Hortb Carolias, diocovarad o 
spoetaaeoosly aaCatad DBA/J aouse with sil cha 
syapcoas of baaaa bata-thalassaaia - aecsbly, 
beaolytic socáis, iasufficisot bats-globia syacbssis, 
aissbspoa red blood calis, carly deacb.

Coseoatiai brsd tba autaac wítb nica ha bsd 
iaducad to expresa basa beeoglobio ia goaatity, by 
aicroiajacciag fsrtiliaad dggs of aorasl alca witb 
claaod baaaa Ssce-glebia gaaaa, a 7.7-kilo-basa DMA 
aagaeacs. Tas af tba lajeetad agga grao iaco nica 
prodociag baaaa boaaglabia, Uhaa thsso asted with 
cha aatsat, fiva of tbair offspriag had hoaltby

i
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heaeglobia and red U w <  calla, (Extracted from 
HttMT lill'i liatwlMlop I w i w tcb. i Octobar 19M)

Frenchclaia ‘first' ia m -m iM  of bovine

A teak-forca of 30 Froach scicatiscs from foar 
raaaarch iaatitatas announced cast Septeuber a syatun 
Chat Aeteruiaes cha sas of week-old calf eabryoa. 
Their process is booed oa DMA bybridisetioa of Cha 
aele-oaly T chroaoooat. Rhea developed as a 
Aatactioa kit, the aechod is expected to parait larga 
ecoasaias ia cactla braoAiag via frasea craasplaaceA 
tab 17 so.

Cary Scbwonlain, the Européen Aireccor of cba 
aaiaal scieace division of Haaasaco, oaa of sis 
pharaoceaCical giaats involvvd ia a race to dcvelop 
the ho ratas, seps tha fins ara hatHoca thaa speadxag 
110 aillioa oa raoearch aaA developoeac araoaA the 
«or U.

BST is a polypeptide sacracaA by che pitaicary 
glaaA. le sciaalacas call division, boaa grooth saA 
proCeia syachesis. Of aora iatarast Co faraers is 
its rola ia aacouragiag ailk proAoecioo. IC appaars 
co Ao Chis by aobilixiag boAy fat aaA divertiag 
glucose aaA faCCy aciAa away froa tha foraacioa of 
tissue.

The project coat soac 10 aillioa fraacs 
(il.S aillioa), ooe-third of it provided as a sobsiAy 
froa ANVAR - Freach National Agency for 
Ceaaercielixatiou of Research.

The aystea’s advantages for iaAostrialiseA aaA 
developing cooatrias ara that tha shippiag of frosaa 
sabryos of hasoa sas across iateraatioaal borAars 
oill osaressa tha ayriad of iateraatioaal saaitary 
ragalatíaos that rags lata tha aoseaaaf of cátelo; 
the proAactioa aaA sale of livestock will bo siapler 
aaA cheaper; herA aaoagars will haow ia aAvaacc tha 
auabere of balls aaA cows they are stockiag; tha 
fact of beiag able to iaocalata coo Aafiaitaly osla 
sabryos iaro a siagla cow will be aa ecoaoaic leap 
forwarA. At praaoot «bao two sabryso of aakaswa 
goaAer a n  iaplsatcA, aaA tan oat to be oaa osla, 
aaa faaale, the latter is oftea bon a sterile 
fraeaartia, owiag to aisiag of blooA aaA chrpasapasa 
ia oaten; aaA eaAaagoroA braoAs aaA species aay bo 
a o n  readily coasorvaA.

Owe salisat sssapla citoA is ledis, «hose
111 aillioa coos aaA balls - IS par coot of the 
aerlA's bovioe population - aay aot bo slaughteraA 
for nligioos raasoas, aaA abara ailk is ia cracially 
short sopply. Iaplaatisg s prapoaAarsaca of fsaala 
•*ryos wsalA ease this Aairy shortage greatly.

ARFAR aspects to place its BRA-proba sasiag kit 
oa the aarfcat ia oaa or two years, for sals to 
sabryp «lowing aaA stock-raiaiag oatarprises.

The oatire test takas "oaa or two Aays at aost,” 
say its Aovslopers, cooparaA with ouch longer tiass 
for chroaosoas karyotyping, or i n «  assay Chat 
Aatacts cha T satigan - top other aatboAs now uoAar 
Aovalepaaat elsswherc. Ho falsa positives are 
possible using tbo DHA probo, sccorAiag to tha 
Preach, thoogb falsa aagativos aay result froa faulty 
biopsy technique. The bass-pair length of choir 
probes is proprietary iaforaatioa, as is tha 
■iero-excision asthoA.

To help it work oat the various procedures 
Franco's Rational Agricultural Research Inscitucs, 
IHRA, enlistsA tha Pastear lootitute, French Atóale 
Energy Conission sad National Inscitucs of Kedical 
Science aaA Research.

Ia the USA, a pioneer cloner of cslf sabryos is 
Rio Vists Canotiés, Son Antonio, Tanas. It holAs two 
potante on frsasiag sad thawing of sabryos, and this 
year will ship seas 5,000 to custaasre worldwide. 
(Extracted froa HcCrsw Hill's Siotechnolony 
Newswatch. 6 October 19Bb)

New ho neons will transfon Aairvint

Trials have begun on Sricish ferns of s now 
genetically engineered growth horaono for cactla that 
will inorase ailk yields by aere than 20 par esat.
Tha horaono is known ss bovino soaatotrophia (SET) 
sad could bo ia coMsrcial use within four years.

Ia 19S1, Dale Ssi«sn of Cornell University's 
Departnaat of Aaiaal Science ia the US first 
dsannstreteA that recoabiaaat BST produced increases 
ia ailk yield at lout equal to natural BST. Daily 
injectioas with tha recoabiaaat cpappend produced 
increases ranging froa 23 par cant to 41 per cant, 
dapsadiag oa cba dose.

Csapaaies aow developing BST for the cOMnrcial 
aarfcat have identified ailk proAactioa as tha biggaat 
pe aatial agricultural aarkat for tha prodocts of 
genetic eagieoeriag.

Tha key co unlocking this vast aarfcat is tha 
Aevelopaaat of a suitable delivery systan for tha 
hucoons. Daily injections are aot practical for aost 
fans. The ideal syscaa would deliver the horaoae at 
a coastaat race over, say, thirty Aays before being 
replaced.

The difficulties in devising so injectable, 
slov-releasa fomulstioa for a coup lax polypeptide - 
it has a oolecular weight of 22,000 - are fonidsble, 
far greater thaa tha Aovalopaant of iaplaats for the 
relatively aiapls cerboo—ring structures of steroid 
horaoaes.

The hornooa will continue to be adainisterod by 
daily injections in the large-scale trials now under 
way in the US and Europe. At lnast one coopany has 
set up trials oa British dairy herds. The aia of tha 
trials is to study the long-ten affects of BST oa 
dairy cows. The investigators wont co find out shoot 
tbo nutritional needs of creacod aniaals, and how co 
retun then to the correct aaergy balance at the end 
of lactation. They will also be watching for 
poosible toxic effects and for any sign of an upper 
liait to dooao beyoad which the cows produce no extra 
ailk.

Along with data on safety, the results will be s 
key part of the evidence presented co licensing 
authorities. The aaaufscturera els in chat they 
expect no serious opposition co registration of 
soastotropbin, sc Isaac over fears about buasn 
health. (Extracted froa Row Scientist.
2 October 19S4)

Bovina growth horaono

A US governueat-sponsored study aay finally 
saswsr the question of whether bovine growth horaono, 
which proaieee to f.ncraese ailk yields significantly 
if it is approved by the US Food and Drug 
Arfainiacracion (FDA), will hurt the dairy industry by 
flooding the aarket with lower-priced uilk. The US 
Departoeat of Agriculture intends co analyse the 
horaoae's potential ecoaoaic effects and to quantify 
its potontisl iapeet oa the federal ailk pries 
support erograas. On 29 Sopceaber the FDA dsniod s 
petition by a auaber of groups chat it prepare an 
snvironaeocsl iapeet scsceanet (SIS) before approving 
bovine growth horaono. FDA said an SIS isn't 
appropriate sc che investigational stage. It loft
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• f a  the ftaikilitf, however, due it «m M  fila n  
O S  later. (Soarce: "luaica! Week. 5 fma b t r  19M)

teaearch oa alaat r— •

Marking off aitrogea fixation

■itro|n fixatin - the f n e m  of forcing 
aitrogea (roa d u  atwoathere to raact directly with 
hydrogen ca fona aanait - ia KcgayliaM with «as« 
by n u  bacteria aal bias |rtu algae. Chaaiats, ea 
the ether hand, have ea go to great expene to aiaic 
these lowly ergaaieae. Ihe prablaa ia that iaactiee 
aitrogea aolecalca will aoe react to aakc auoaii 
viehaat a large input of ««orgy. Japaaaae acieatiata 
have aaw found that by passing a large electric 
carreat throagh aitrogea, they caa provide aafficieat 
eoergy for the aitrogea to pick op hydrogn fra 
water aad prodace aaaaaia.

Professor Eaoru Harada aad ch— iata at the 
University of T«akaba aode aaaaaia fraa aitrogea gaa, 
water aad acid aaiag a technique called "glow 
diecharge". n o w  diacharge involve« peeaiag aa
electric carreat throagh a gaa, ia this caae 
aitrogea, eato the aarface of «ater. Ihe effect ia 
aiailar to a bolt of lightaiag paaaiag throagh the 
ataoephere doaa to Earth. Thia earitea the aitrogea 
aafficieatly to force it to react with water, 
probably by breakjag d u  bead« ia the aitrogea aad 
water aolecwlea to give froa aitrogoo aad hydrogca 
ataaa. Theae atoaa duo eoabiae to fen m  aad M z 
radicala ea the way to M y  (aaaoaia). Nitrate tons 
■O- are alao preaeat ia the aolwtioa. If the 
poteatial acroaa the gaa ia eoataiaed, tbea aaaoaia 
fona at aa evor-iacreaeiag rata.

Dofortwaataly, each large aaonta of eaergy ar« 
required to prodece the glow diacharge that the 
■abet Process, the nthod osed industrially to 
eoabiae aitrogea aad hydrogca, probably raaaiaa 
aora ecoooaical. lot the reaearchere alao foead 
that if they added orgaaic acida, sack aa acetic 
acid or proprioaic acid, to the aolwtioa, glow 
diacharge led to the prodactioa of the nioo acids 
glyciaa aad alaaiaa. (Soarce: New Scientiet.
2 October 1916)

CaaoU

For caaola fanara, the revolutionary beaefits 
of biotacbaology ara alaoat at hand. A Caaadiaa 
biotechaology caapaay, Allclix lac., of Torooto, hea 
developed a gsaeticelly aoparior straia of caaola 
that proaiae* two iaportaat advoatagea over corroot 
strain aa aale to faroara: higher yielda, aad aora 
affective weed ceatrol. Sciaatiata at Allalis aad 
the Ooivaraity of Coalph accoapliahad thia by 
protoplaat foaioa, which iovolvea the nixing of the 
cellalar coataata of two body or aoaatic cells that 
aaka ap plaot tiasues. The caaola lioc they 
developed took aloose two years of research, io which 
two thirds of the project’s direct coats ware loaded 
by the Natioaal lesearch Cornell's Techeology 
Traasfer Creep, with tha balaace aad aoat ovarboads 
picked op by Allclix.

Uatil racaatly, fanara waatiag to plaat caaola 
had beea uaable to do so if chair fields wars 
coataaiaated with weeds lika wild austsrd or 
stiakweed, beesuss herbicides used to ceatrol thn 
also killed caaola. Ia 19IA a "TTC" variety of 
caaola, tolsraot to triasiae herbicides, was 
ralaasad, allowiag fsrwers to ceatrol woods with 
triasiaes without daoagiog caaola crops. Howover, 
the TTC vsristy caae with a high price tag - a yield 
level 10-20 per coat below the host aon-resistaat 
caaola varieties aleag with attaadaac probleos of oil 
duality.

Sciaatiata at Allelix aad the Daivarsity of 
Coalph theorised that, if the triesiee resiatnt 
variety could be hybridised with aaocher straia ef 
caaola, perhaps the 'kick* ar iocreesa ia vigor 
aotsally associated with hybridisecioa would 
coapeaaete for the low yield chat seeaed to go aleag 
with the herbicide reeieteace. Their idee was to 
develop a caaola straia with two critical traits: 
res is taoce to triasiae; aad n l e  sterility. The 
latter trait is iaportaot if Che vigor Chet atteada 
hybridisecioa is to be aeiacaiaed froa owe geaeratieo 
to the aest, siace caaola caa self—polleast«. Kith
such a plaat io bead, it would always ba accessary ca 
polleaata it with «no» ocher caaola variety, which 
could be cheap« for its oil coateat aad quality 
characteristics aa well aa high yield. Belike seeds 
froa caaola varieties, which caa be harvested by 
fañera for use the followiag year, hybrid saeds out 
ba nationally recreated ia the production fields of 
seed caopaaies.

The Allelix-fiuelph group had tha advantage ef 
haouiag where ia the plaat nils tha too traits were 
found - not ia tha auclaae as oae night expect, but 
ia organellas of Che cyteplasa which contain their 
own DM, the aitaebaadria aad the chloraplaats; tha 
trait for asle sterility is fouad io the 
aitochnadria, uhile triasiae resistance resides ia 
tha chloreplasts.

Dsiag tachuiques developed by Allelix, the ten 
of scientists isolated individual auntie nils froa 
a n l e  sterile straia aa well as froa a triaxiae- 
reaistaat straia of cania. Ia the fsaioa technique, 
tha call walls aro first renovad usiag enxynes, 
creating what are called protoplasts, or "naked" 
pint celia with their outer n a b raaaa intact. Those 
nils are then coaxed into feaiag together ia a 
aadin that contains polyethylene glycol, a chemical 
relative of autaaobile ntifreese. (Unlike the 
result of a sexual croas, tha fused cells coataia a 
aixture of the cytoplaanic contests of both 
«trains.) These nils caa be derived fraa various 
ports of the plaats, but loaf nils fra o n  line 
fused with shoot calls fra anther offered tha beat 
caabiaation of fusion efficiency aad regaaeratioa.

Aa iatereatiag aspect nted by the reaearchere 
was that the initial fusion produce usually con raised 
a nixed population of nitochoadria aad chloropLasts, 
but that this situation changed as the new nil 
divided aad begaa to nultiply. (Extracted fra 
Science Diaaaaion, 1 October 19M)

Cena tranafor ia corn

Eacaat genetic engineering experiaaaes with 
nice by researchers at Friedrich Hie sc her Institute 
in Basal, Switserlaad, and Jobo lanes Institute ia 
Norwich, England, nrk the first tin a oaober of tha 
grass fnily has been infected by a virus carried by 
the bsctsriua Agrobscterin. The procedure, called 
sgroiafectioa, is the increasingly cooaoa laboratory 
technique used to traasfer selected D M  into plants 
by adding that DBA to the IMA of Agrobactariua then 
allowiag the bacteriuo to "colonice" plaats - which 
it does by transferring part of its IMA (including 
the foreign, "third party" DM) into the host plant'« 
own genetic nterial.

The success with viral IMA deaoastrates for the 
first tin chat sgroiafectioa is aa efficient way to 
induce foreign D M  expression in corn cells.
Moreover, the resulta extend the possibilities of 
usiag hcooficial D M  - such as theae that code for 
resistance to viruses - to genetically iaprovs a 
plaat fnily that includes all the cereal grains, 
sugarcaae aad aaay aeurcae of aainl feed, (lources 
Scienca New«. Vol. 1)1, 17 January 19B7)
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U l t f l m i c  plasta «itk a cali aaclaaa fna aaa 
pareat but cytaplan (na n e thsr caa prestly apead 
trait aalactiaa. CesveaCionl plaat bnediag 
tw laipai caka pean ta produce iapreved «ariatiaa. 
Hala atañía alloplaaaic plaata ata moble ta pea Jaca 
pallas, yet tas baar ftait. I. laaaialt af tto Plaat 
Bnediag Iaatitata tCaakri4|a) tos ideatified a pasa 
vhich aight to reapemibla far sala eterility ia 
aaíxe. If thia pasa caa to iatn decad iats asnal 
fertile plasta, sala atañía plaata caa to pradaced 
far aalactiaa bnediag. Ottor rasaaxctora ara tryiag 
ta roahin  aataat plaata nsiateot ta tto herbicida 
atrañac «itb sala atañía plaata. (extractad fna 
toa Bcíaatíat, i toaasbar M i )

Ceae-altcred cattaa plaata aapnaa aaa trait

A rasaarch tasa at Apracatas (Hitolatas, uia.) 
toa placad a fsnipa pasa iats cattaa aad accaiaad 
aapnasiaa af tto aaa trait ia abala plaata.

Tto aeteapliatoeat ia aipaificaat bacaaaa tto 
pasa apliciap aaa achiaved aaiap a cañareial atraía 
af a aajar BS fiald exap. Thia claara tto patb far 
aciaatiata ta toaalap cansrcial cattaa lisas aitk 
iaproved pasatic traite aacfc aa iacreatad iasect 
raaiataaca. Apracataa saya ita pasa aapraaaiaa 
aya tas pina rapradacibla raaalta ia cattaa; tto 
fin toa filad a pataat applicatiaa.

Iba fsnipa pan addad ta cattaa aaa a bactarial 
pan Chat cadas far raaiataaca ta tto aatibiscic 
btanjr ia. P n n / c ic raaiataaca ia aat a 
coceareixlly iapartaat tnit, tot it ia a trait that, 
far rasaarch psrpaaaa, ia oaaily aoaitarad. Iba pan 
aaablaa aciaatiata ta espanta calla that han 
iacarparatsd asa pasea f m  Chase that han aat 
dariap eerly atapn af cali prswth.

Ia sarfc daaipn d  ta radaca caten fañera' 
reliaaca aa pesticidas, cha Apracataa aciaatiata asa 
ara tryiap ta espinar caten pinta Chat will 
asenta thair aaa, catara 1 iaeect-hilliap taxis.
(Abstraeted ñth paniaain frn Chaaical sed 
Icaica arica t o n . 22 Decaabar 1Mb, pp. H .
Capyripht MBA, Anricac Chaaical Seciacy)

totaral photoarethaaia ichibitor idactifiad

A secaral achatases that atoes dan a plaat'a 
pheteeyafhecic petbvsy at aipht haa h a n  iaalatad aad 
charactarisad by a tan af Britiab aad tosñcsa 
rasaarebars. S. Cattañdps aad callaapan at 
■achantad tapariantal Stotim, torpndn , OK, aleap 
ñ t h  callabaratars at cha OK totisnl Iaatitata far 
todical Basaarch, cha Daiversity af toytn, aad 
Da tose, han idactifiad 2-carbexy-D-arsbíaitol-
1-phpsphata aa tha catara1 aobscaaca Chat ichibita 
tha aaxywa ritoleee-l,$-biephnphate csrbasylaaa 
(BuBPCne) ia pataca plasta ia cha dark. Thia aaayn 
plby» a hay rola ia coxnrcíap acnspharic carbn 
dinida iatc carbohydrsce dariap phataayattosis. The 
rasaarchara asad a caobintin sf pratn MOL. gas 
cbrontapraphy, aad asas apectrontry ta charactarin 
tha iohibitor. It ia atrocturally nry siailar to 
tto six-carbn iats raed i ata of a plaat'a 
csrbohydrsto-foreiag rssetin, sappasciap that tha 
iahibitar hieda to tha san fita aa tha iatemdiata 
n  tto activatad aaayn. Ligbt daceapoaaa tha 
iahibitar, laavicp tha aaayn ia ita actieated fon, 
r*ñy to aprinp -.ata actin, (Rapriatñ with 
paniaain f m  Chnical sed Ccaicaarica toas.
2* tonabsr 1»**, p. 12. Copyright 1*B¿, Anriese 
Chnical Ssciaty)

Pirafllos liaht oa car Id af can aniñara

A ala-nabar tan frn tto biolspy aad chnietry 
depártante at tto Uainrsicy af Cslifsnis se B n

<

Biage aaasaacad chat it tod seecasafelly placed ices 
tobacco plaata cha p a n  chat liphes op fireflies.
The plaata plea ia the dark n t h  a praaaisb-yalln
caloar.

The catira plaat - not, sen, leaves aad 
broaches - c n  to son with tto ashed eye after abnt 
tec aintes ploviap. Or it c n  to ptocapraptad csiap 
tin expoocras af ah aat IS aintes.

lto sipaificaaca af tto n r k  ia chat it 
pmieae ta provide n  icvalcable raaearch tnl far 
learaiap how aad abac differvat (acetic iutreccian 
aoitch n  aad off ia hipher arpnian. The 
lac if erase p a n  that panrates light ia tto finfly, 
will to seed as aa enily detectable aarker ta tell 
acieatiats chat happe n  doriag pentic ecpiaearicp 
experiaoats.

The pen has also b a n  expressed ia tto cells of 
anbaya aad aica, tot tto acieatiacs vill aat diacosa 
Che research aecil it b n  b a n  pobliahad ia the 
scieacific literscsn. It scan, hsmear, chat the 
techaigm sill to natal for track lap experiants 
ianlviap bath plaat aad aaaalin cells, iaclcdicp 
toon calls.

Ia plaata, far si sap la, aciaatiata cnld tap 
variaca peaea vich finfly laaiaascaace aad o n  b n  
each reapaoda ta oaviraaaactal rhrapes sack as 
varyiap light, stress, aad taaperatcre. O n  
applicatin maid to experinsto ianlviap draopht 
n s  is trace.

lto aciaatiata frn tto Daiveraity of Califoraia 
at I n  Diepa isolated aad closed tto lac if erase pan 
f m  tto finfly. The aaxym frn the pan acts as a 
catalyst ia cha raactin that prodaces light. Oaiag 
Agmbactarin tonfaciecs. a bacteriaa that caosaa 
tan  era ia tobacco plaata. tto scincists sacceadad 
ia Craasfarriap the locifaraaa gen iata pnoiap 
tobacco pints.

Tvacty-foar boars after iafsctisg tto pints 
with Aarobactarion. the rasasrebars datoctad light by 
mteriag the plaata with a couponed*called 
laciferia. Light is paaaratad vtoa lwciferia reacts 
with the casyn lociferase aad tto cbnical adacoaiaa 
triphosphate (ATT). (Source: Hew Scintiat.
13 Hevnbar IMA)

Beaoarch n  vent aad foagoa gens

Ability of wbita rot fcaai to detroda straw
icvasticated

There is caaciniag public coacen abnt the 
buraiag of straw ia the sonar, lto Agricoltural aad 
food Basoarch Cooacil (APHC) is fuadiag a aoaber of 
projects ia this area, iaclcdicp a study at Duadca 
Uaiversity n  tto aoaitoriag of atrow-kuraiag usiag 
aatsllite data. Oa tto biotacbaolopy frnt, tto 
M C  is fuadiag work at tto Daiveraity of 
Naactostor's lastituts of Sciaaca aad Tacbcology 
((MIST), joiatly foadsd by British fatrolen's 
Vectars Rasearcb licit aad focusicg n  tto ways ia 
which ligaia is degraded ia mtore. Tto work has 
esatrad n  PHocerochsoto chrysooporino, tto ligaia 
dagradiap idiits rot fuagi.

Tha OHIST group, oadar Prof. P. H. A. Breda, has 
beta werkiag n  tto fuogus for five years aad is 
uorsvalliag tto poorly aaderscood mlecolsr gocatics 
of then fngi by inlstiap ntaats doficint ia 
csrtaia fuactiniap pane or oasyns sad by croatiap 
gaaes sad their products. Clans have bon inland 
which carry pans expressed specifically ia the 
ligaicolytic or ligaia braahdowa phase of fuagal 
fuse tin. A goaoralisod nthod for nppiag than 
cions usiag rascrictin fraganc laagtb polynrpbin 
a n  lysis has ton dove loped.



2$ -
It has t a n  fanad chat Iipi* ia aim attached 

hr Mai actiaanj Lit« haetaria. Miaraaa cha ha|i 
en’y t a p t h  lipia ahan they a n  ia a atattta 
caaiitita, aai cha and pratatt ia cachaa iinita, the 
haetaria tarry ant 4 a  pcwcaaa daring aacaal (ranch - 
aai yield aalahla potact». Thia haa gcaac 
hi »Carhmlagical pataatial and rapid pragma» ia 
being ande ia cha charaecarizaciaa mt cha 
aaCracallalar praCaiaa involved. (Saarca:
(iatach— laar bnllatin. Pal. 3, ha. II, taentar IMS)

haa aacaia caa naha a lechal airna

Firmas ara nac alnsy» cha hanfal acanta a( 
diaaaae Chcy ara haliaaad ca ha. Hmy, parhapa naac 
af than, ara harnlaaa. Haay pía daca hrief and 
aaancicad íafactiaaa ahich ara aaaa haacee aff hy Che 
imana epatan. Ochara nay caaaa naca paraiacaat 
infcctiaaa ahich aeanrthaiaaa da nac bar». I h m  
Inarirm hialagiaca haan nan aham han "harnlaaa" 
aim aaa atill pana dangara. They lañad Chat cha 
gamtif nacer ¿al af cna ralacinaly hamlaaa 
("arimlaat") virmea caa raahina nichin infectad 
calla ca gana rata nan and lechal faena af Cha airna.

han Janier, Fechad (adaraci and Jack (caaana af 
Cha OhianraiCy af Califaraia, Lea dapalea, ahaaraad 
Che craaciaa af lechal aim aaa fraa aairnlanC airnaaa 
ia nica, lhcy adniaiaramd cna cypaa af aairnlaac 
herpaa airnaaa te cha feeepade af nica aa Chat cha 
nica naca infectad nith hach Cypaa af rime aC Cha 
aaaa Ciña, dhenc Cna-thirda af Cha nica died. Rica 
Chat racaiand ainilar daaaa. er daaaa ap Ce 100 cima 
largar, af eichar airna alan all enraí and.

Te aacahliah che cama af cheee dranecic affacta 
af "ca-íafactiea" Janier and hia callaagnaa iaalacad 
and aaaniaad Cha aimaaa ia cha hraiaa af nica ChaC 
died aad fenad char cha hraiaa cantalead aaay aew 
"ratankinant" aim aaa, ahich aaat haan haea ganararad 
hy cha archanga af M U  hatanen cha grama» af Che can 
harnlaaa fama. If they iajectad aay ana af cha aan 
fama af rima inca cha fanegada af nica, they nace 
lechal. .

Ceaetic racamiaaciaa batanan viral g a m m a  ia 
m e  a a m  diacanery. Sam vire Ingiera are expleitiag 
cha mchaaim ca try ca gamcaca hamlaaa fama af 
hamfal virm ea far m e  ae vaccínea. Int Javier aad 
hia callaagma claia Chat Cha ir erperimace a m  cha 
firac ca aban chac rocenbinatiea hetm án evimleac 
virmea ia en-infectad aaimla caa gamrata hamfal 
aan typm af vima. Thia dnmmcratian af caa 
evimlaar vi mana giviag riaa ca lechal aan hybride 
ia af bread eigaificaace ta viralagy aa a «hala. Ic 
raniada m  Chat na ahan Id crmt all virmea wicb 
great canciaa, lacladiag aay m  adniaiatar aa 
vacciaaa. (Sonrca: »aa »ciaatiat. 27 Mavanhar 1900)

Caaaarch imcrmratatim

yrehaa aad »retaiaa

cvllnlar M U  ia ca acamad.“ Them hita ar 
"aaynmca a" af I W  heve aavaml ma aarch 
applicatiam, iaclndiag call-fme penca ia eyacheeia 
(i.a. pmCaia aamfacCnm antaida Che cali) and m  
peabaa af cali aya Cam.

»am a lly calla aaaaahle pracaia imide 
chamaIvna. Pracaia eyacheeia entaide che cell, naya 
Ogilvie, "ia like che gate anc af a cali. Tan
call enly che cali parta, inrlndiag 4 ,  chac a m  
aaceaaary ca aaka cha pencaiaa ynn nene. Oaing ench 
a 'aan-líving cali' elinimcea aay paaaibilicy af 
cmaciag a «engeren» baccerim." hlchaagh ver lana 
team eraand cha nac Id heve denamtraCad cell-free 
pracaia eyacheeia experimncally, Ogilvie eeciaecea 
chac ic will he "at lame five year»" befare che 
techaigm ia perfected.

Uta cell prahaa am Cmla chac pey iaCa Che 
inner aaifc inga af a cali. Gaapaaad af m e  mínenle» 
fareign ca Che taac cell, che prahaa "crick Cha cell 
inca a atiene raapama hy avyiaing ic  en me 
aapn m a  ic'a mC mad Ce amiag." Ogilvie enye.
"The cell c h m  give ap a lac af accrete ahaa yen

me cell pm h m  a m  parcicnlarly applicable ca 
Che a Cady af virmea. Ogilvie hapea the a m  preha 
aechada will help hia c a m  aad acker researcher» 
caravel earn ef Cha ̂ acaty af taw a vima Cafcaa 
cencml af a living cell and arder ic ca aaka cepiea 
af cha vima. Syacbecic me ia a i m  eme ini ca cha 
ecady af vimida, Ciny infacciam piacee af »ge Chat 
c m  canea ancemive danage ca crepe.

The HcCill r a m  he» alraady ayachmiaad a clan«. 
af carenada callad glycemcidm. nhich a m  ca 
imccivaca virm ea ia rebbice aad nica. Ogilvia naya 
Chat glycaracidm a m  effeccive agaiaec vir m e a 
m a pam ihla far iaflmma, herpe» I aad II, a m  
cytamgalevima (CW), m a char highly-cmragiene 
naabar af cha berpea faaily. elchmgb elinical 
Críala af cheee ceapaaada a m  beiag de layad 
hacam a af a pacaac challenge ia a OS caarc,
Ogilvie ia apciaiacic chac cha caen will be claared 
ep a m ,  paviag cha nay far phamacancical 
applicaciam.

TWn echar HcCill Daivereicy reaearchera heve 
davelaped a c a »petar pmgrama chac allam cbaa ca 
naCcb han whica binad calla nave ia a variécy af 
chmical anvi ram inca, aa mil aa ia cha preaeaca af 
canearen» tnaor calla. The cachaigne ia iaportaaC 
ha« mea whica blaod calla a m  Che hackhma af Cha 
i m a m  ayetm, accackiag a m  diapaaiag af fareign 
iavadere ia Cha hody. dccnraCaly platciag Che 
navamar af whica bleod calla can Id giva mdical 
reaaacebara valmbla claae ca che bady'a mapaaaa ca 
a beec af díaaaaa».

Oacil aan, ic k m  nac beca poeeible ca da thia. 
Mamally, ic aiaply cekaa cna laag ce leok over 
hrndrm» af phacagrapha a m  accaracely plac cha 
aavamac ef aven a eiagle whica binad cali.

Scimtiaca et HcCill Onivaraicy ia Nmtraal ara 
apaaiag a m w  dear m  cha eneróte af cha cali, aeieg 
libómelaic acid (MU). *JU ia almet mivaraal ca 
tifa. "Heaaaagar” MU, oae af ribemcleic acid’e 
ebree mia fama ia aornel calla, cerriee cha 
iaecmccioa» leckad ia M U  er deáeyribeancleic acid, 
cha mlacnlae Chat caray a call'a ganatíc 
iafamatioa, Oaiag ia fama t ion cepiad fren OH*, che 
maaaagar M U  acta aa a Canplata far aeaanhling echar 
mlacwlca callad praceine, whicb (ara ar «oacral cha 
ceaacracciaa af all liviag »yetan».

Or. Salvia Ogilvia, wha head» a ayncbacic M U  
maaarcb programa at HcCill, baa mdifind a "gana 
eachiae" af bia a m  iavmcim ca naba M U  aa mil aa 
MU. Ogilvia’» t a m  aan ayntheaiaee M U  ia »iaa»
Chat ara "cb m iaally larga, tbengb »mil aa far aa

barcia Levisa, m  elactricdl aaginaar at HcCill 
alaag wicb Petar Habla, a pbyeielogUc ac HcCill'• 
Pacnlcy af Deatietry, baa jmc fisiahad wriciag a 
baak daacrihiag cha ayetm. de'» calim Ci m utar 
Aa»jetad Amiyaaa af Cali lecomtiaa ead Onnotaaia. 
pnbliahaJ hy CHC Prae», Soca latea, florida, lvaa.i 
la dava loping cbair pragraam Lev isa a m  Habla 
epecifically w m t m  ta be able ta a m  aa* plac cha 
develepmec af a whica blam cali'« p»«m»pm ia 
apmific chm i cal envireaiMac».

Tha goal ia ca abaarva han whica blam calla ara 
affmcm hy cmic »wbatmcaa by negating chair 
necilicy. Tha firac acap ia cha preceae iavalvaa 
canverciag mgaifim optical imgaa af a eiagle mica 
binad cali laca electrical eigaele which ara than 
a term ia a «espetar.
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h a m r ,  p u l  aning a csapeter ta iiaciaguiah a 
imlafiif peewiapoi ( n a  a belge ia a ahita blMi 
call'a aall ptosai ta ha a Sifficwlt cash. Oaa 
fcahlB ia tha shope af aach calla ahich ara aluays 
chaagiag. «ban uriciag a raapatar pregrwa ptat 
cara aaat ha gi*ea ta iefiaitieoa. Acce.iiag ta 
Lexiae. ahac he aai habla haaa reelly tat ia iefiac 
ia a geeacifisble wey ahac a paarfayai actuelly ia.

Tha algarithaa Chat iefiae Cha cali aa a Vaiial 
axis transféré" - a shelecan-like repraaeatatien af 
Cha cali - ara arittaa ia Cha coapater aaftaara 
leageags. Fartraa. TaS-peiste af cha ahalctaa 
carreapeni ta pacaatial peeaiepoi aitaa. Oa cha 
catatar acraaa cha ahita bleei cali ia aaaa aa a 
«ir?, ahelatal faca Chat aaaaa ahaat cha fiaU af 
sien.

i sccaai laagaaga. OFS-S, aa artificial 
intelligence laagaaga ioxelopai at Caraegie-Msllan 
fcixereity. ieciiee ahich pcataaiaa ia ia face a 
paaaiopai hf applyiag a aariaa af "if-thaa" ralaa.

habla ahaarxai ahita bloei calla actaallp nsxiag 
aaap fraa hair calla Chat ara ia a laca a caga af 
lisalapnaar. saya terrina. Tbey aeree*t attachiag tha

U n w W O O  aariaa palfaraiaar aalacC
álácttapharaaia cuatro! ayaten

■ U X O M O O  aariaa palfaraiaar ia aa alactraaic 
caacral ayaten ahich. tagathar «ich aa aaailliary 
poner aapply. pacaica eiaglc-iiasaeiea pelsei 
alactrapharaaia (i.e., FiaM leaaraiaa Cal 
Clactrapearmeia) ca raaalaa aacraaalacalaa (BM. IH, 
ani pracaia) af larga aalacalar «aight. Falaci 
alactrapharaaia caa ba eccanpliahaS by altaraaciag 
tha alactric fieli. l U I M N  aariaa palfaraiaar. 
aaiag aaliA-ataca capten cachaalagy. aliena che 
praaattiag aai calibrariaa af tha tersara aai rcaaraa 
aigratiaa ciaa. aa well aa cha bi- aai nai-peler 
■atea af alactrapharaaia. Tha ayacaa haa 
fraaCpaaa 1-neaatad cachaca far a pair af haaaaa 
plaga fraa tha aaailiary pawar aapply aai far a pair 
af haaaaa plaga te cha alactrapharaaia apparafa. 
Thara ara taa niela af B4EUMOOO: t n i h W B l  aai 
lii O M O l .  MEBDB4002 linacti M a l  haa aara 
caacral faataraa: graatar raaga af aigratiaa ciaa. 
mamar- aai asitiple 1 rué tiaa ratia caatral. aai 
aaplaya aaar friaaily aaftaara rhraagh hcybaari 
caacral. U U M W O  Palfaraiaar ia 42 ca aiit,
«. J ca high. 22 ca iaap, aai aaigha 2 kg. Aaailabla 
ia m  V H h  aai 23O» M e .  (Taarea: faapaay hcaa 
lalaaaa. 21 Mexartsr 1900)

1ha aast aCap ia Cha raaaarch. accaciiag ta 
Hartia laaiaa. ia ta leak at call nswnaant ia thraa 
iiaaaaiaaa. They will accaapliah thia by focanlag 
Cha aicraacapa aa iiffaraac plaaaa af cha aaaplaa 
caataiaiag cha ahita blaei calla. M ara a eiagle 
aaapla aaa caaaiata af aaly aaa aiiaa fraaa, tha 3-B 
aaapla sill caapriaa 10 ca 20 franca. (Scarce: 
tcieaceJHanaian_l/1900 Or Caber 1900)

haa.raaaaata far aaryaa in— aaaaay

Laberataire esa Stallargaaaa haa iatraiacai ita 
■aa raagi af raagaata far cha eaiyne i— aaaaay af 
aicaaaaaiia. *ca-€icaaaaaiia. Tha raagaata ara aaai 
sich tha Oca Syataa Chat ia tiaa effactiaa Sne ca 
aatanatai atagaa af iiatribaciaa. aaahiag aai 
raaiiag. a  aacaai eatihaiy timad Ca a aalii phaaa 
elinicatea cha aaai far a caacrifagal acap. Tha 
aaijnatic tracar gata rii af all tha iacaaaaaieace 
aaaaciacai sich cha aaa af rafteiaetepae aai aaablaa 
a saty aaaaitiaa iatactiaa that ia agaal ta er batear 
Cbaa that abtaiaai wich raiiaactisa tratara.
(■«tractai fraa Cliaica. 12 lapteaher 19M)

Eaiarriaolegy raaaarch - harnaaa aacratiaa aai 
raaaaaaa ataiiaa - facilitate* by Extracallalar 
Matrix

Ixtracellalar aatrix (ECM)-coateS tiaaaa calcara 
plaatic wara, praiwcai by Iataraatiaaal 
liatachaalagiaa (1ST) lei., ie aas excitable far tha 
calcariag af calla fraa eaiarriaa argaaa, 
facilitating tha etaiy af horaaaaa. eaxynes, growth 
factara aai echar callalar praiacta. ECU claaaly 
raaaahlaa tha haaal laaiaa af tha baiy wiebia which 
calls aatsrally iiffaraaciaca, attach ani aigracc 
ia xixa. aai ia caabiaatiaa with aaraa-fraa aaiia 
praaiiaa a aach iaprsxei earfaca for the caltariag of 
epithelial aai aaiachalial calla.

1. harnaaa aacratiaa

The fallowing atipas prapertias af tba 
SCH/saran-ftao esnbiaatioa raaiars it a faxawrabla 
aabscratan far cha calcars af harneas eacratiag 
calla, chas facilitating tha aacratiaa of ceflalar 
praiactat

Canaater-aiiai DMA eaaaaaea

A eaapatar -aiiai BOA aepaeaeer has bees 
iexslapei ta rapiily raai the eriar af bases ia a B M  
straai, sithaat tha largo aaaaat af tailaaa bat 
highly skillai labaar iaaalxai ia carraat sapaaaciag 
nachaia, accariiag ta L. Snith af California 
laacicata af Tachaalagy. Datarniaiag the eriar of 
bases ia B M  helps scientists iacipher the B M  behiai 
naay iisaasas aai basic bialagical processes. Sana 
scientists haxe recently soggaatei chat a najor 
effort ba anie ta asp tha satire hanaa gaaaaa, ah ich 
waali repairs sapaaaciag oxer 1 billion baaaa.
Belike weasel techaigaas, tha B M  eegnoacar iaea aot 
reguire aspaasixa aai potentially basarieaa 
reiiaisatapas. Applies Bieeyetene will iiscribata 
if* version of the B M  espoeacar aa a Unices basis 
ia lata 1990 aai canaarcialisa it ia aarly 1907. It 
werfcei closely with the Celtack grasp, bat its 
iastraneat ia significantly iiffaraac fraa the 
Celeach prototype. Apptisi ■issystan'a ievice iaas 
10 separata sagoeecae par iay with aach sagwanes 
iieetifyieg 2S0-JJ0 bases. Lach nochins will cost 
•••rly 00*90,000. (Katractai fraa laiaatrUl 
Chealcsl Bswa. faptsahar 1900)

* 1QI iaiataa Siffercatiatioo. aa it proviies che
baaaacnt — k a n  which ia critical fer sacratory 
colla ca expresa their iiffaraatiatai feactíeae;

* taran fraa noiis sunpraae tba irowtb of 
fibroblasta, rasaltiag ia alnast para apithalial 
cali calcaras;

- Aa CCM allawa cha grswtb af calis ia serun-free 
aeSis, cha ebsaace af sarao procelas fscilicias 
aee¿er_(wrifieetioa af secretes notarial;

- CCM stinalstss tha prolifsratioa af cultures cello 
amé lacreases cha ansuat af secretas osearíais, 
rasultieg ia iecraeeaS yielSs

CCM has baña swccsssfully usas ia culturiag 
horaeoo amé pracaia sacraciag calis such ss pituicsry 
calis, psucrsacic B-ielat calis, granulase calis aei 
bapatacytss.

2. Horneas respowsiraaaas

CCM pronatss banano raspease raaaarch ss cha 
CCM neiifiai eallulsr pbysialagy ta mata ic aera
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nafaxiii t> horaaaae m í  Mktr naturally k c « íi| 
laceara. la coacraat. calla platal aa artificial 
eubetrata ar ieelacad aacria coapaaoata 4a aat 
rñapead ta theec factara. Parthatanca. by growiag 
henean« reoporaive calla ia a aaraa fraa aavireaaeat, 
it ia paeaihle ta aliaiaata Che affacta af echar 
he toara a aa4 graatb factara pcaeoat ia tba aaraa, aa4 
ta ataiy tha iealatef affacta af a apacific graatb 
f aerar ar bacaaaa.

3. Ialaetrial aa4 bíotcchaolocical aaalicatiaaa

la tba fatara preductiea af ccllalar aaccriala, 
tha Eai/aarvfraa caabiaatiaa ia eapoccol ta:

- lacreare tba yieU af producción aa4 aacratiaa af 
haraaaaa, caryaaa aa4 graatb factara ia tiaaaa
caltara;

- Icaalt ia eaaier purificación af cellalar yrejacta 
4aa ta tba abaaara af narra preCeiaa;

- Poetar larga acale graatb aaiag balfc caltara 
aaaaela ar aicracarriara caatai eith EOi;

- Próvida a variaty af producen.

(«arrea: Caapaay Dewa lalaaaa. Deveaber 1M6)

O. APPUCAXIOBS

Pharaoraotical aa4 aedical aaalicatiaaa

Schoriag-Ploanh raoliaa aaa gaae-aplical 4raga

Scboriag-Pleagh, tba OS fraga caapaay, ia building 
upan ita dovolapaiat aal caraarcialisatiaa af alpha 
iatarfaraa aitb the eleaiag af taa aere gaae-aplical 
yrataiaa ahicb caalf bata bread application« ia 
caacer therapy aa4 tba traaraaat af iafactiaoa

Previaiaaally callad baaaa iaaaae viraa aativiral 
(■iva), tba cooperad ia aaéer rapil developrant at tba 
grawp’a variaaa eaboilieriee ia cellaberaeiea witb tba 
Caatra for Applied Hicrabialagy aa4 laaaarcb (CMS) at 
Partea Para ia tba IK. Partea aeguired tba rigbta ta 
tba cooperad frou aa uaaaaol Califaraiaa aciaatiat 
earlier thia yaar aal haa filad n e n e  applicaciooa 
arenal tba aarll.

Detallad iaferaatioa aa liva ia ehetcby. It ia 
!e«cribed aa a aaturally accarriag pradact - not a 
prateia - obtaiaed by extractiaa aad ia tboujht at 
thia atage ta vorfc by bleckiag revene 
traaacripcaec. Aaiaal taaicity aal cbaaical 
atraetara etuliee ara uafer aay vitb a viev to 
pattiag tba cbaaical iate cliaical tríala aa aaoa aa 
paaaibla. gecaaae of tba catare af tba coupoual aal 
ita aaarea. Partea laaa aat eaviaage problara ia 
larga-acale producción, abaall ita efficacy aal 
aafaty be eatabliahal.

Partea ia caaailariag narketiag tba pralact 
itaalf ia tba OS aal «arepa ratber tbaa liceaaiag .t 
ta eatabliabel Irag caapaaj. Harfcatiag effarta cea 
be targetel at tba apacific A U S  treataeat ceatrea 
tbcrafara a larga ealee forcé will aat be arele!.

la part af a broal 110 prograrae relate! te tba 
A U S  a rea. Partea ia alea vorkiag aa a geaa-praba 
liagaoetic to latect AUS viral aatigeaa. Iba 
coopaay’o acieatiata heve ayatbeaiaed a gag geae 
vhicb ia ceraoa to tba tvo atraiaa of AIOS viraa 
kaowa ce lata. (Extracte! freo Eeroeeaa niooiral 
Oaae. A Octobar 1PM)

Wellcoue iavaata ia AtT aroductioo

Uellceoe, (UK) ia to iaveat 121.3 aillioa oo 
«xtealal raaearcb ieto ita pateotial A U S  treataeat 
Irag, AZI. Iba anaouacaaaat caae abortly aftar 
Uellcoaa aoberkal oo aa eataalel aat of phaae-cwo 
cliaical efficacy tríala.

Iba preineta, interleokie-A (II-*) aal graaalocyte 
aacropbage colony atiaalatiag factor (Of-CSF), caae 
fraa Schariag-Pleagh'a Dana raaearcb iaetitota, ahicb 
tha taapaay acquired ia 1MZ. They ara both ia 
aaiaal Caatiag aal braaa críala caeII atart ia a year

Or* aal CM-CSF ara both T-cell factara. 1L-A baa 
laooeatrata! ia laboratory aaiaela the ability to 
etiaelate tha aataral dieeaae-fíghcia» calla. The 
caapaay believoa it will have brooa cliaical 
application ia tha treataeat of infecciona líaeaaea, 
cancera aal aaaaaiaa. It ia toe early to aay abac 
apacific braaa coaliciona it will be naefel agaiaac, 
however.

Oa tha ochar han!, CH-CSf atiralacaa tha 
pro!acción af «Atice bloel calla aal canil be 
extceraly naefal ia comtaractiag cha alvarea a i la 
affacta af caacer charatherapy.

Schering-Plough claiaa ce be tba only caapaay to 
have cloael aal expraeed IL-* aal haa file! for 
broal patoac protección. With CM-CSP, however, it ia 
ia a race with aovara1 ether Irug aal biotechnology 
concerea, iacluling Teacnex. (Escraccal fraa 
tnrapeaa Cbaaical »owe. i October IMS)

Portoe_leveloj£_AIDS_arL¡£

Portae International, cha biecechaelogy group, ia 
fevalepiog aa aativiral ceaparal which laboratory 
coate ialicaca aay be eavaral ciaaa aero activo 
•gaieac tba AIOS viraa tbaa echar Iruge carraatly 
being avalúate!.

Accoopoaio! by tba rdirectioa of reaaarch 
raaourcea ia a plan to axpaal both productioa plaata 
at Dartforl, OK an! Creeaville, Sortb Carolina to 
cepe with iacreaeed deaoal far the drug.

Hellcoae ia to aupply AZT free of charge to AUS 
treataoat centrca in the OS aad Europe. Tha drug, 
beuever, will only be available Co tboee pacieaca who 
aaet "atrictly lafioad iraunological criteria." 
Hellcoae euapecta that Cbia aay well be aa aaay aa
6,000 people ia the US aal 500 ia Europe.

US health afficiala are aoviag with uoueual 
•pee! ce act up a new reual of cliaical teece for the 
drug. Tba new caeca will include different groupe ef 
AIDS patieata, aa well aa peraooa infected by tba 
AIDS virue but net yet ebowiag eyapcoae of the 
dieoeee. Wellcaae bee received PDA approval co 
diatributo tha drug co AIDS pacieaca who have 
recovered froa at leaac one bout of Paauaecyatia 
carinii. Hawaver, a now atody auggaaca that AZT aay 
be aoec affective whoa given within boura of 
iafectiau. The »tody found chat the 
liaaaao-pravantativa efface of AZT in aico vaa 
ecrongeet aeon after viral infection, but whan given 
ouch later, when loach wae cloae, the drug prolonged 
life but could not prevent death. Prolonged therapy 
with tha drug cauaad the nice co develop aevora 
aneaia, a aide effect alao aeon in huoan eriala. 
Praliainary reaaarch by a liffarant group baa 
uncovered another anti-AIDS drug chat appeara co be 
far laae conic than AZT, although it haa not yat boon 
taacad in buaane.

Pilot AZT atollae ara going ahead ia tha UK for 
a few patianta, but further etudiae ara needed to
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establish toe it« loaf patiaats caa tolerate 
treetweet, aad how long a positive response eaa be 
uaintoiaad. Additional cliaical triala a n  alao 
necessary to indicate whether AZT caa ba wood for 
Kaposi aarcoaa aaffarara aai eyuptoalesa virus 
carriers. (Abstracted with permission fro« Cbaaieal 

ring Hews, 6 Octobar INi, p- 20.
Copyright 1986, American Chanical Society aad 
laroaaaa Cbaaieal H a w . 2« Hnvthbar 1986)

Taat to ¿«tact AIDS vitae

Oaear baa developed a blood taat than caa detect 
the AIK rina. Tba teat uses a radiolabeled UIA 
fragment of genetic aaterial that biada to a 
complementary segnent of viral RMA. The patient'a 
«kite blood cella are aoaatad oa aicroacope slidea 
aad exposed to a solatioa cootaiaiag tba IHA probe. 
Radiation froa radioactive aoclai froa the probe 
aapooa« a photographic emulsion allowiag reaaarcbera 
to locate vine particles asiag aa ordinary 
aicroacope. Oacor claiaa that its test is aore 
sensitive aad specific than currant antibody test, 
•kick can give negative results for recently infected 
people shoes iaaae systaas have not yat produced 
antibodies or positive resuits for those sho are not 
actual carriers. Oncer's tost uoald ba able to 
coafiza tba presence or absence of the virus in such 
cases. Oacor is offering liaited laboratory services 
using its A IK test to physicians aad scientists for 
research applications only. It will soon begin 
cliaical trials oa tha test aad hopes to introduce.a 
test kit for researchers ia 1987. Ease liocbaa is 
evaluating a DMA-based diagnostic test for the AIK 
virus. Cetus plans to aerfcat its DMA-based test 
is 1987. (Abstracted with perwiseiow froa Chanical 
and Eos inner in« Mess, k October INf, p. i.
Copyright 1986, American Cbaaieal Society)

Tire! protein pieces show proaise towards AIDS
vaccina

lbs research groups working independently have 
produced synthetic versions of two different saino 
acid sequences that eventually night lead to the 
developaeut of a vaccina or troatasat for acquired 
iaaaaa deficiency ayadruaa (AIK). The two sequences 
are fragasats of a nock larger glyeoprotein called 
gpl20 that foras the outer coat, or envelope, of 
bunas ianoaodeficieacy virus (UV), which causes AIK.

One group at lepligea Corp. of Caabridge, Mass., 
has shorn that a genetically engineered version of 
one sequence, when injected into sniaals, elicits 
antibodies tost can neutralise HIV ia s test tuba. 
This fragneat, dubbad PSI, contains ISO saino acids, 
or 37 per '•«ot of tba protein building blocks that 
aake up gpl20.

The second group, at tba US national Institute 
of Mental Health (HMO, synthesised en 
eight-saiowacid sequence called peptide T that 
prevents HIV froa attaching to - aad entering - huaan 
cells. Tba peptide does this by occupying receptors 
'on the call surface that the virus would use to gain 
entry.

Tha PSI finding is signifiesnt for seversl 
reasons. Pirst, it establishes that only a sasll 
sagaant of gpl20 is necessary to trigger tha 
production of neutralising antibodies to HIV.
Second, PSI does not carry carbohydrate residues as 
does tha native gpl20, and third, Rspligea scientists 
have show) that the coasoa bactariuo Ischerichis coli 
can bo engineered to produce P1 I ocoaowtcally and ia 
large quantities. The process of tasting the 
superiasatal vaccina in chiapaasses, has begun.

Dsiag genetically-engineered bacteria the 
researchers believe that tha antibody-producing 
protein section can be aass produced at low cost.

The fra^eat is a sagaant of a surface cost 
protein, gp 120, of tha virus. Sy using this 
fragneat, antibodies to tha A I K  infection have 
been produced ia sniaal studies without the danger 
of the disease trsoeaisnion which requires the 
viral nucleic acids.

tepligen's research is siailar to vaccine work 
proceeding at Geaentech. Earlier this year, 
scientists reported that they had induced aaaaaliaa 
cells ia culture to produce a slightly larger version 
of gpl20 called gpllO. Uhen rabbits aad guinea pigs 
were inoculated with gpl30 (which caae coaplete with 
carbohydrate residues), antibodies were produced chat 
were shown to neutralise tha A I K  virus in vitro.

The discovery of peptide T grew out of HUM 
research into brain peptides and their receptors. 
These studies have shown that tha brain aad iunone 
systeas share aaay of tha sane peptide nessenger 
cbaaicals aad receptors. Tha reeearchera discovered 
that cells in certain parts of the brain have the 
eaas receptor - T* - that HIV uses to enter cells of 
the w a n e  ays tea. The "key" portion of viral gpl20 
that binds to the T4 receptor "lock" of huaan calls 
turned out to be as octapeptide (peptide T) that is 
structurally very siailar to a known neuropeptide 
called vasoactive intestinal peptide (VIP).

Instead of exposing people to relatively large 
segnents of the A I K  viral coat so they night develop 
antibodies against it, a vaccine based on peptide T 
would require that tha body develop as inauaity 
against only the auch saaller, but critical, 
"connection point."

Peptide T or coapouads like it also aight be . 
useful clinically in slowing tha spread of the AIDS 
virus ia parsons who have already been infected. 
Peptide T aad ssvaral analogs at concentrations as 
low as about 0.1 nH ware found to prevent HIV froa 
binding to the T* recaptor. The experiaeats were 
done using brain anabraaes froa buaans, nooks;s, and 
rats. (Abstracted with peraiseioo froa Cheated1 and 
Engineering Haws. 15 December 1986, pp. *->.
Copyright 1986, Aaaricaa Cbaaieal Society sod 
European Chanical Haws, 15 Deceabar 198b)

Possible vaccina against spotted aountain fever

Using cloning and rscoabinant DMA techniques, 
aicrobiologists at the Rational Institute of Allergy 
sod Infectious Diseases' kocky Mountain Laboratories 
in Haailton, Moot., have produced a possible vaccina 
against Rocky Mountain spotted fever. Caused by the 
bacteriua Rickettsia rickettaii. the tick-borne 
disaasa destroys calls of tha vascular systaa, 
leading to low blood voluna aad fluid-swollen tissues.

Meabers of tba Haailton teas recently described 
protection against tha disease in nice, using 
antibodies against two surfsca antigens of 
R. rickettaii. Those antigens, however, era 
difficult to purify, sod tha bacteria are difficult 
to grow in culture. To optioise tba systaa, DMA 
coding for tha antigens has bean introduced inco 
Escherichia coli to crests a recoabioeot t. call 
cspsbla of producing large quantities of tna 
antigens. Preparations of the E. coli successfully 
protect nice against lethal dose« of R1_rieksttsii, 
and axpariaants are being expanded to include guinea 
pigs, Preliaiaary results suggesc that tha cloned 
vaccina aay also ba affective ia othar species. 
(Source! Science Haws. Vol. 131, 17 Jaauary 1987)

Reeveline brewer's vaast to aake druse

Dales biotechnology Ltd., UK, plans to produce 
saleable proteins such as huaan serua albuaia (H8A) 
by exploiting ysast after it has perforued its 
initial tssk of generating ethanol for tha browing
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M u t i j .  Elimination of tkt capital aod tw a ia 
coat naadad ta aapport the production of bioaeae 
given Dolta'a atratagy a comaiderable edge over aort 
conventional approached. Tha company, «kick 
neiataiua Clara ties witk MIT, Oxford, and Cambridge, 
employ* ovar 30 raaoarckara ia Nottingham. Dalta 
arooa fra a collaboratioa batwaaa Baaa pic, «kick 
claioa to ka Europa's leading braoary ia taraa of 
UD, and Cavendiah Technology fartoarakip* Ltd., 
apacialiata ia reconbinant H U  blood prodocta.

The patantad Dalta procaaa, «hick will be 
limited iaitially to totally ioart protaiaa, haa no 
influence an the baaic brewing oparatiooa or the 
quality of tha bear. Tha idea ia to aodify 
Soccharonycea caraviaioa genetically ao that ganea 
coding for deairable protaiaa ran«in ailent until 
they are triggered and eapreaaed in a procaaa 
aeparate iron brewing. Delta aenior acieatiat 
Tad Hincbcliffe deacribed the two key aleuenta 
developed for the bioayatheaia of HSA. Theae are a 
plaaaid containing yeaat ganea and the U 1 gene 
aloagaiile a preaoter gene that ia triggered only by 
galactoae. Inaerted into S. cereviaiae. the plaanid 
renaina donaant during brewing becauae wort doea net 
contnin thia particular eugar. Once the yeaat haa 
completed ita prinary work and haa been ramnvvrt tram 
the brewery, however, addition of galactoae activatea 
the ISA gene and the yeaat than begina ita aecond 
ueeful life.

Delta enphaaiaaa the convenience and aafety 
featnree of their aethod, which they aay will be 
applied to a variety of therapeutic proteina and 
uodified aaiaal feed producta over the coning yeara. 
■rawer* have vaat experience ia cultivating yeaat, 
tha genetic* of which are well underatood. And, in 
coatraat to Eacherichia coll, there ia little or ao 
evidence of hunan tonicity. (Extracted fron 
Bio/TechnoloQ, del. A, Rovenber 19S6)

Salnoeolla »creenint teat

BioControl Syatano (Cent, Waah.) ia oarkating a 
acraeniog teat it call* Salmonella 1-2 chat dececta 
Salnonella bacteria in food and dairy producta. The 
coupany aay* that ita polyclonal antibody kit, which 
oaea a proprietary aaaay aathod, can provide reault* 
in 2A hour*, while culturing nethoda can taka three 
or four day*. The prod arc owe* ita apead to the 
ability to encourage the growth of Salnonella, 
diacourage the growth of competing bacteria,and 
iaolet* the Salnonella. (Source: Chemical Weak.
12 Sovenber H K J

Eeconbinant erythropoietin aoccaaa

Angen (Thou*and Oak*, CA) reported auccea* uaing 
raconbiaant banaa arytbropoiatin in trancing the 
anania aaaociacad with chronic renal diaeaae in 
patianta undergoing kidney dialyaia. Although the 
raaulta are pralininary, arythropoiatia cauaad 
aignificaat iacraaae* in tha percentage of red blood 
cell* in Che blood of pationt* who received the drug 
in trial* at tha Northweat Kidney Cancer (Seattle, 
HA). In other project*, the Food and Drug 
Adniniacration (FDA) approved the uoa of Endocronic*’ 
(Coon Kapida, KM) Acu*y*t-F call culture 
inacrunontation for intarlaukio-2 trial* againac 
hunan cancer underway at the Univeraity of 
Hinnaaota. (Source: Sio/Technolotr. Vol. A,
October 19SA)

Conoaniea vie for trowina clot-diaaolvlnt drua
narket "

Cenoatoeh ho* filed a European production 
licence application for it* tiaaua plaaninogen 
activator product - TFA. Tat deapita OS intaraac 
abown in tha drug, the European narket i* likely to 
be doninated by Baechan'a tnlaeee product, according 
to Xan Moore, drug* analyac for Morgan Grenfell 
Securitia*.

Sy 1992, Moore predict*, the European narket for 
fibrinolytic*, auch ao TFA, Eniaaaa and tha nor* 
conventional urokinaao and atreptokinaae druga will 
be ilS6 nillioo. Leading will be the Seeckan drug. 
Beechan'a eatabliehed knowledge of the European 
narket and ita head atart with the product haa 
aecured ita poeitioo.

By contraat, TFA producta will dominate the US, 
Japaaeae and reat of the world narket*. Mevertheleaa 
che battle for tbe E575 nillion aalca anticipated for 
TFA ia likely to be very iatenac and conpetitive. 
Already Genentech ia caking an aggreaeive atance on 
pateata. The OS biotechnology firm threaten* to 
iaaue writ* againat other drug conpanie* it aeea 
producing TFA uaing ita own patented technique*.

Clinical atudiea with both Ccnentech'a TFA and 
Beechan'a product ahow that both druga are nore 
effective than the conventional urokinaae and 
atreptokinaae drag*. Both TFA and Eninaae have 
ainilar clinical profile* and ahow aigaificaatly 
improved potency rate*, S3 per cent and 92 per cent 
reepectively, ever atreptokinaae with a aucceaa rate 
of returning blood flow to coronary arterie* of 
33 per cent. Moreover, being a bacterial protein 
atreptokinaae can pronote unwanted antibody 
foruatioa. A ainilar effect with Eninaae ia likely 
to reatrict ita uae ia Japan aa the bacterial-derived 
product will alto be antigenic.

Coat of production of both urokinaae and now TFA 
ia likely to be che najor atuabliag block to growth. 
Thoao firna concentrating on tha procaaa techeologiea 
are therefore noat likely to aucceed. Other new 
compound* are now being developed.

TFA ia also aeea aa aa aid agairac lung clot*. 
Scieatiat* at two So*too hoapitala aay chat clinical 
teat* on TFA alao work* better againac lung blood 
clota Chan treataeata currently in uae.

Baaearcher* at Brigbaa and Honan'a Hoapical and 
Seth larael Hoapital uaed tiaaue plaaninogen 
activator, or TFA, produced by Gaueatecb Inc. of 
South San Fraaciaco, Calif, in the experiment. A 
apokaawonao for Brigban and Honen'a Hoapital aaya 
that the experiacntal drug diaaolved the lung clota 
in 37 out of AO patient* Coated. "Heparin," the drug 
uaually uaed, haa a aucceaa rate of only about 
3 per cent. (Extracted fron Chemical Harkotint 
Baporter, 10 Movaaber 1906 and European Chemical 
Mew*. 2A November 19B6)

Hinnini the war againat malaria

A team of acieatiata fron tbe USA, Thailand and 
Braxil ha* reported the developnent of a new 
deoxyribonucleic acid (DMA) probe which offer* 
aignificanc poaaibilitiaa for che early diagnoai* of 
nalaria.

The now DMA probe ia labelled with a radioactive 
iaotope which idantifia* the organian in infected 
blood by acaining it with raoioaccivity. Thia i* 
aaay to dacect becauae a dark apoc appear* on X-ray 
file. By axtenaion, now technique* night b* 
developed which recognia* the difference between 
drug-re*iacaoc and drug-aanaiciv* «train* of nalaria.

Field teat* involve pricking a finger to take a 
«ample, anelyxing the blood and epotting it on to 
nitrocelluloae paper which allow* tbe DMA probe to 
combine with the matching DMA in the blood, that ia, 
the «pacific genetic protein chat cauaaa a peraaite 
to be a paraaice.

Today nalaria threaten* about one-third of the 
world'« population. Since the diaeaae'* apidanical 
period fron 1970-73, <d>en che nalaria-carrying 
Anophelaa neaquito developed reaiataoca to tha 
chenical uaed, aadical reaearebar* have intenaifiad 
choir affort* to eradicate the diaeaae.



Iki> i a nyMiin aad li^lt n c M  era <itKt 
the fttuiu effectively, than enabling tha 
evaluation of tka control pregrarae». Mara tkra
1,000 »eaplee era ka proceaead radar tkia ayotra. A 
micro»capiat. ra tka atkar hand, era aaalyaa 40 to 
SO saaylaa a Icy nly. (Saarcat World Water.
»el. 9, Me. 4, May 1904)

Trial» of '»«far* «hooping coaak weeiaa

Ike Medical laaaarck Coracil ia about to bagia 
taatiat a aeo vaccine agaiaat «hooping cough oa 
Iritiak ckiMraa. Ext»naive trial» of tka vaccira 
k m  clnciy takra place ia Sweden and it ia widely 
aaed ia Japan.

Meat Britiah childrra a n  race iaated with a 
whole-cell waceiae, prepared by rathoda «kick have 
raraiaad largely aachaagad for 40 year». Tka aaw 
praparatioa, kaowa aa acellalar waceiae, crataiaa 
raly eke active iagrodiaata of tka «heaping coagk 
kactarira aacaaaaty to iaaaaiaa agaiaat tka diaraae.

Tka Mallcora faradatira ia tka raly caagaaj 
»till rakiag the wholr-cell waceiae ia Britaia.
Otkar fine a tapped, ia tka face of growiag peblic 
anxiety tkat tka waceiae aay caaaa irreparable aod 
aaaaiwa braia draaga ia araa childrra.

Acallalar waceiae ia aada by iaolatiag aad the 
eeakiaiag raly the coapooaaca of the wkoopiag coogh 
bocterira (BordaealU partaaaia) that are thought to 
prowide iramity. The otharT eapaaeata, which arc 
roafaiaad ia the wbola-call bacterira, are 
raaacaaaary for ianraity aad aay be daagaroua.

Throe acellalar wacciaaa will be teated: oaa 
froa rraaca, a Japan»» waceiae provided by the 
Cyaaaaid Corporation of the OS, aad oaa produced by 
Britaiae'e Centre for Applied Microbiology aad 
Beaearch at Portra Down.

The three wacciaaa will be give to groupa of 
90 iafrata, ia caohiaatira with diphtheria aad 
tetaaoa wacciaaa accordiag to the govarraaat’e 
praamt irauaiaatioa program*. The perforaaaca of 
the aeo wacciaaa will be coopered with that of a 
coatrol, Ballcrae'a «kola-call vaccina, known aa 
Triwaa Ah. The triala ahoald aatabliak «hathor the 
acallalar wacciaaa are aafar. (Extracted froa 
Baw geiratiat. 13 Bowaobar 19S4)

Another r-BMA haoatitia B waceiae ra tha aarkat

Earlier thia year, Merck (harp aod Dotae 
received approval to aarkat ita gaaatically 
aagiaaarad hapatitia B vaccina ia tha 0B. Bow 
SaithKliae Biological» (Rixaaaart, Balgira) haa 
received regulatory approval to aarkat auch a vaccine 
in Balgira. (with* line ex pacta that withia tha next 
year ita yaaat-darivad vcccioe, lagerix-B, will be 
approved and marketed in aaay cooetriea ia Europe, 
Southeaat Aaia and Africa. Tho manufacture of ita 
vaccina ia acre efficient than that of plaaaa-dorivad 
hapatitia B vaccine», «diich bocaoe available ia tha 
early 1910a. Tha plaara vaceiaae ara aada by 
extracting a hapatitia B eurfaca ratigen froa 
infected blood of chronic hapatitia B carriara. The 
plaaaa-derived vaccine» require about 4S week* 
procaaaing aad control tiaa, coopered with about 
10 waaka for the ganatically engineered vaccina. 
Where»» the eupply of plaaaa-darivod vaceiaae doponde 
on the availability of hapatitia B carrier blood, the 
aupply of the ganatically aagiaaarad vaccina era bo 
eeeled up to meet daoand, Ike company currantly baa 
a ganatically aagineerad vaccina agaiaat ralaria ia 
clinical development.

Separately, Du Pont haa developed a eurfaca 
antigan teat for hapatitia B tkat tha tanpaay aaya ie

ca - - >1» with ita MILP-I1T ratibody trac. The two 
trata -til aerara doaatad bleod to miniai «a 
hepatitie B trraraiaaira tkrough traaafaaiaaa of 
«hola bleod or blood prodmeta. (Sourea: fkraical 
Maek. S Boyambir 1904 aad 10 Decamber 19843

BMA fiagarprintiax raed for foranaic taata

Lifecodea (Elraford, BT) hava davetopad a taat 
Chat idaatifiaa individual» accordiag to gaaetic 
informatira ia calla. Siace ataúdard foranaic trata 
eoch ae blood typiag ara ottra iacoacluaive or 
iapoaaibla to perfora, oaay criainala caaaot be 
chargcd bacanae of iacoaclaaiva awidaaca. The taat 
developed by Lifecodea, aa rail aa Ioperial Chemical 
laduatrioa ((IX), ia baaod oa DMA fiagerpriatiag.
Siace each parara*» DMA pateara ia differaae frra 
«mryora alee’», a aanpla of blood, a amen or akia era 
praitively idoatify ra individual. Such taata can be 
cooducted yeara afear a crira kea baaa committed 
bacauaa DMA ia rae aaaily deatroyvd by cha aloaaata. 
Ia tha trata, laboraeacy peraoaaal axtracc BMA frra a 
»pecina aaiag DMA proba». Tkaaa ara aeqaaace» of 
DMA taggod with radioactiva cháncale ao they c u  be 
1 ocacad with laboratory iratraraata. The probaa 
detaraiae pactara» ia cha BMA, wbich ara thu 
c»aperad to che pactara» of aaaplaa beiag atudiad. 
Siace tkaaa trata ora loagthy aad raqui» feirly 
larga tiaaua aa^laa, aura eeaaitiva trata are being 
dovalapad.

Cetra (Eaaryvilla, CA) davalopad a tachuique 
Chat barata cha pomar of DMA proba» ao thoy era be 
mead with tiay aamplra of BMA. Enxyaaa ara raad to 
moka copina of tha DMA, thu providing aere »ice» for 
Cha proba» to took ra to. Thougb taata oa DMA acill 
raed iaprovuranc, criminal exporta ara bogiaaing to 
accept tha validicy of Che taata fiadinga.

Humagan (Charlottaavilla, Va.) b u  davalopad a 
foranaic taat kit for uaa in ceurt caaaa iavolviag 
aaxual aaaoult. Tha kit ia baeed on WS-5, a 
aoaoclonal aatibody Chat ideotifiea a oaaiul fluid 
protain. Bnaagan aaya cha taat ia aenaitiva «nougb 
to detect ora aoa-billionth of a grao of »rainal 
protain aad can detect Cha protain in laboratory 
aaaplu Chat are up to aix non tha oíd. A trainod 
techaicira can run tha taat ia 20 minuta», tha 
coapany aaya, and reaulta can be availabla two bour» 
latar. Huragra ha» bague eelling tha kit to foranaic 
laboratorira aad boapital amarganey roooa.
(Extractad froa Chraical Haak. 12 Movaabar 19S6 and 
Duainaa» Haak. 1 Daceaber 19X4)

Tachoi»ue uaad axainat tranaolant raiactira

Dora narrow traraplmt» can avoid graft-voraua- 
hoat diaoaaa if aoaoclonal antibodiea ara uaad to 
rooeva T lyaphocytaa froa doaatad aarrow, accordiag 
to roaaarchera at Caobridga Univaraity (UK). Hoac- 
varau»-graft diaoaaa can aleo be eliainatad by cha 
nao of aoaoclonal agaiaat two typea of lyaphocytaa in 
tha paripharal blood. Tha tachniqoa haa buen taatad 
ia nica racaiving bone narrow tranaplaata. T cali 
daplatioa with antibodiea could ba aftactiva in 
prevanting rajectioo of aany kiada of tranaplaata. 
(Extractad froa Baw Sciantiat. 14 Septaabar 1944)

Livectock aoolication»

Bovina »omecotrophine

Bovino »oaatotropbin (BST) will incraaaa ailk 
yiolde by 20 por cent. Tbare ara at laaat aix firma 
raciag to bring BST to aarkat, ineludiog Honarato, 
American Cyaaaaid aad Eli Lilly. BST ia a poly- 
poptide aacratad by tha pituitary glaad te atiaulata 
cali diviaion, boae grawth aad protola ayathoaie. It 
alao aobiliaaa body fat aad divarta glucara and fatty 
acida oaay fraa the faraation af tiaaua. Sale» of
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tha k m n ,  «hick ia producad scsubissuf D M
tMtaifM, ceaU Co tal 100,000 kg/yr. Tha lay «ill 
he tha devolopneat of • n i u k U  0n s  delivery 
systan. Doily injections o n  <««■< impractical.
Tho lors« ooloeolo (aolecular wi|kt 22,000) ■ok«« 
long-term delivery of • coo«CooC roto difficult.
Tosco of tho hon oos asios daily isjoceioos a n  boiss 
conducted ia cha OS and Eurepa.

Lítelo fosr has booo skoao oaor health affects, 
becaaae peptide honeoes a n  generally degraded by 
the atnoarh and sows totrophina a n  largely specie« 
specific. Doaeaet, f«roars, eoaironointaliata and 
aaiaal rishts actiaiata aay proteot «saiast the 
introduction of the ins, largely based oa an 
«cooooic aaalyais of tho protect. Some K H O  per 
cent of Dew York's teiry herds m l i  be treated with 
the protect within three ye-rs of its iatrotectioo, 
foreins ailk prices to fall, offaactins anly oteantasn 
gained by the faroar«. Opponents also clsia Chat 
within fine yean of its introduction, SO per cant of 
OS teiry fans nonld be aliniaatad. The aaber of 
teiry fans has failed 77 per cant in 20 yean 
anyway. The dn s  producen say the conpoand would 
siaply let farnar« proteca nore nilk at lower coat, 
and that anil f a men wonld still be able to conpeta 
with larse finara. (Extractad f m  Dew Scientist,
2 October 19M)

Agricultural esolicntiona

tociferaae w n  aa eenetic tax

The so* (or lweiforaae can bo osad as a s m t i c  
tas, accordias to rosearehers at the Uaivnrsity of 
California (San Dieso). Lwciforaao catalyses a 
cbeaical nactioa batwsn lncifarin and ATP, which 
canana tho lncifarin to slow, as in fireflies. The 
gene is an attraction tool bocease it is easy to 
detect the glow in ains la cells or whole plants. The 
lociferaae gene night bo linked to a target gene to 
reveal which cells a n  expressing the target gone, 
end whether that gane can be activated by 
envirewnentel stiñli. The lociferaae assay nay also 
offer a nondestructive test for inherited plant 
traits. (Extracted frían Science Sews.
15 Sonetear 19S6)

letter■anteroom prodoction

Yields of Britain’a east valooble protected 
crop, tho cnltinatod onahroon Agárico« biaporu». 
could be boosted considerably aa a result of progress 
ia biological control. Jin Lynch and colleagues frían 
the Glasshouse Crops Research Institute (GCM) at 
Littlebaapteo ia Susses said that 5-10 per cent of 
tho R ' i production of nosbroana wo* lost and a 
further 10 par cant downgraded in oarket price aa a 
result of infestation with blotching. The dissaae is 
causad by Psoudonon«« tolaaaii. but this bio-typo of 
Pj_fluoreacens is itself antagonised by other 
fluorescent pseudonoaoda. Using exclusive zone 
assays and tests with sections of freshly excised 
nuabroou cap, the Littlahaaptoo researchers 
identified aeoeral such isolate* that inhibited 
P; tolaaaii not only in tho laboratory but also uodor 
eignoreiol cropping condiciono, Jnoc one application 
of cortáis pooudononado, applied in aqueous 
suspension, roducod tho incidence of blotch disease 
by up to 50 per cent. Tho bactsria wore 
aow-pbytocoxic and did not lower nuohroon yisld.

CCRI rosoarcbors are also working on another 
potencial aechad of lacrosoing the production of
A. bleporus. D.A. Hood and collaborator* aro 
•ttonptieg to heighten csavorsisa of the 
lignaeallulosoo upon which edibls baoidionycocos ars 
cultivated by soekiag nutaots with iecreaaed eosyno 
activities. The scientists hewn worked with Coarises 
bi lonetas, teUh although not a cultivated nushroon 
( • “••••o a genet is nodal for A¡_bis£oruo sad has a

similar breeding syatan. After UV-irradiating the 
fnagwa, they hove need appropriate aabstrates to 
screen for mutants with altered cellnlaae, xylsaase, 
and other activities. Those isolated so far hove had 
pleiocropic affects oa ansyne production, although 
nous of these changes have been sufficiently large to 
be of practical value. With the annual world 
production of edible nuohrooeo eatinated at
1.5 nillion tonnes (of which about two-thirds is
A. biaooTea). reducing diseasa and increasing 
productson could have important ecooonic 
consequences. (Extracted frau »in/Technolotv.
Tel. 4. Decenber 1984)

Succesafnl teat nf gene-altered plant«

The first authorised outdoor test of genetically 
engineered plants has been pronounced a success by 
Agracetus (Middleton, His.), an agricultural 
biotechnology coapany. Tobacco pleato, put into the 
ground on 50 Hay were harvested frau 11-13 August. 
Hina ton Brill, tha csupany’a research and development 
chief, reports that no special iaeoct or disease 
problens ahowad up during the trial. Agracetus ia 
usiog the new field-test data ia work with other 
plants that ars coasrcielly nore attractive ouch as 
corn, cotton and soybeena. The conyany planted both 
genetically engineered tobacco and regular tobacco at 
a site near Agrecetne headquarter«. The engineered 
plants were node by us ing an inactive yeast gone 
inserted into a gone required for cytokiain 
biosynthesis. The field test abound there were "no 
najor differences" between Che two types of tobacco 
"with regard to root weight, seed yield and plant 
vigor." Agracetns nenagers stress that the trial was 
designed to teat only tboao factors because in 
earlier greenhouse studies, disease resistance was 
successfully passed through pleat seeds frau one 
generation to the next. (Source; Chanical Hcek.
22 October 19S6)

Method to reduce bitterness ia citrus found

A najor problem for the citrus industry 
worldwide is fornation of bitterness ia citrus juice 
and products within hours after extraction from tha 
fruit, asking then unsuitable for processing.
Affected are certain varieties of oranges, 
grapefruits, lonoos, sod naoderins, plus ninor citrus 
fruits such as Hetsudaidei, Iyokao, and Ponksn. The 
problea is eatinated to cause losses for California's 
citrua industry alone of 16 nillion to tl nillion a 
year, particularly for navel oranges.

Primary cause of this "dslayod bittoraoss" in 
oranges, laaons, tangerines, and sons other citrus 
fruit is fornation of intensely bitcer lino no ids, 
such as linonia sod nonilin. (Bitterness in 
grapefruit and Nat&udeidei cooes aainly from 
fornation of flavonoids, although nonilin is also 
found in grapefruit.)

Mow a proharvost troataant that inhibits 
fornation of linonoids in citrus fruit has boon 
developed by scientists at the Fruit 6 Vsgotabls 
Cheaiscry Laboratory of the Departnont of 
Agriculture'* Agricultural Eosoarch Service in 
Pasadena, Calif. Lad by Shin Hasogswa, tha tsaa 
includes Zarob Hornan, Edward D. One, Potar Ou, and 
Chi M. Pong.

Purthornors, cha tsaa is elucidating tho najor 
biosynthetic pathways for fornation of linonoids. It 
also has identified tbs sites of liaeooid 
biosynthesis ia fruit troas and has shown that 
linonoids ars then translocated to othsr parts of a 
traa. Sons of their results will bo described ia 
two papers which will bo published is 
Phvtochealstry. Their work also was discussed in 
psit qt tho racant Amoricon Chanical Society national 
naetiag ia Aeehoia.
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laoulHt* of kiMjitnttic pathways and »ite# baa 
(natif a>4a4 tba U S M  team** search far a a a t M  af
n<aci>| or eliminating limnunid# froa citrwa.
Cnaya working is Cbia fialf bava takaa several 
Kfnaebia to naniaf bitterness froa citraa, aoat 
iavalva poet-harveet fruit traataaac ar traataaat ef 
extracted jaica. bantr, laaagawa ascaa, pre- 
barvaat traataaat baa aany aftaupi.

Tba Pasadena aciaatiata bava feaai that aasiaa - 
plaat groatb regulators - ara potaat iabibitora of 
aoailia biosynthesis. Ia particalar, aa iaaapaaaiva 
synthetic auxin, 1-uaphthalennscatic acid (h a ), 
iabibita ap ta 95 par caat of aoailia biosynthesis ia 
citraa seedlings. U A  iabibita aoailia biosynthesis 
ia ataao and haaca reducso aoailia accculatiou ia tba 
frait. Tba HS U  taaa alao recently abound directly 
that U A  iabibita linoaiu accaaalatioa ia frait.

Tba taaa plaaa a field taat ef ita aetbod aoat 
apriag, ia co-oparatioa vitb a large private firm, 
California Citraa Producers lac. They will apray H A  
aa a aaval oraaga orchard «bile tba frait la aoall. 
(Liaoaia biooyatbaaia gooo footer vbaa frait ia 
aaall.)

be aida affecta aa frait or trees bava bava 
found ao far. Hotaovar, Haaegawn note*, H U  ia 
already oidaly vaad comrcially to pravoat apples, 
paara, grapaa, end otbar frait froa dropping 
praaatarely. (Abstracted vitb permission froa 
Chemical end Engineering Hewn. 27 October 1906, 
pp. 25-26. Copyright 19»6,~üaaric«a Cbaaical Society)

Energy and aaviroaaaatal aaplicatieaa

Iadoatrial affinant treatment by catalvaia

Aquagenesis Promotion Cantor began tba 
davalopoeat of aa iadoatrial affluent traataaat 
procaaa vbaraby over 99 par coat of BCD (biological 
orygen doaaad), 000 (cbaaical oxygon danaad), and SS 
(eaapaaded aolida) fraction# ara raaovad 
raapactivaly. Thia now traataaat procaaa aaaa tba 
firat oat oxidation procaaa ia tba world in wbicb 
catalyeta are need to recycle iodoatrial affluent, 
toeycling iadoatrial affloaat ia aa iaaoo directly 
related to factory relocation aaaociated with 
Japan*■ Fourth nationwide Canard Oevclopaaat Flan 
and tba davalopoeat of tecboopolie. The Center'# 
goal ia to aaaora high-quality iadoatrial water and, 
ueiag thia recroataaat tecboology aa a lever, 
naiatain haraooy with aaviroaaaatal aafety policiea 
being advanced by aataaoneue badina.

According to tba plan, tba Cantor will baild a 
nodal plant during 19(7 and aia# for full acalc 
application aa aarly aa 1990. In principle, the raw 
water (effluent) ia heated to a high teaparature of 
250 dagraaa calaiu# under aa alavetad preaaura of 
70 ataoapharea to incinareta the oicro-orgaaieaa it 
containa and »operate out water #ad carbon dioxide.
Tba reeulting water ia uaad a# induatrial water after 
tetraetaent. However, the Cantar i# aware of tba 
neceaeity of finding a procaaa for boating and 
praaauriting below 10 ataoapharea. Consequently, the 
wet oxidation procaaa ueing spacial eatalyete ia 
conaidorad proaiaing and future raaaarch tbaaoa are 
expected to focua on davalopoeat of thean eatalyete.

According to the Center, tha major aubetancaa 
contained in tha effluente will bo efficiently and 
»canonically roooveble upon cooplacion of tbia new 
technology. It ia particularly euitabla for 
induatrial affluante whore COD craetoe neat of tba 
preblaaa. The Cantar*a plan ia to continua 
experiments with a nodal plant for about a year and 
aia for practical application» baaed on ita date. 
(Sxtrectad froa Wihon Kocvo Ibinbun.
JC Sopceaber 19il>

Fbcaol aolutiaa detoxified biolocicellr

Laboratory teata at Itaavilla Filtration 6 
Minerals, Denver, indicate that biodegradation night 
be a eolation for eoapaniea oeediag to diapooa of 
aqueous phenolic waatn aolutiona. Pseudomonas ootide 
organiana were inaobilixed by adaorptiou ou 
«aovílle'# cuacan 1-630 carrier, wbicb conaiata 
aainly of diatonaceooa earth end bee a pore etrweeure 
optinixad for ¿Mobilising micro-organiana. Ia ana 
laboratory taat, 2(0 g of the biocarrier dagraded 
phenol eolation with an initial concentration of 
1500 pyi to IS ppu or laaa at ratea up to 1.0 eg of 
phonal per boor per gran of carrier. Tha 103-day 
teat showed that the eyatan could eucceaefally 
aetabolixe the waate if the phenol concentración 
alone waa iacraaaed, though ita capacity waa over— 
wbalnad if phenol concentration and influent flow 
rata were dranatically iacraaaed together. A aecend, 
29-day teat uaad Pssudsnons» apeciea ¡^mobilised an 
30 g of carrier. With only p-nitrapbanal (FHF) aa aa 
energy aonree, the eyatan reduced an agueno# aolutiaa 
containing 300 ppa of FHF to 3 ppn at a rate of
0.6 ag of FHF per hour per gran of carrier. (Source: 
Cbenicxl and Engineering Hewn. 22 Decanber 1906)

Itewstrial_aácrobiolo|£

The hopea for biooulpinx

Fa per producer» have long tuaaled with the high 
coat» and eavirounantal coacerva aaaociated with 
currant uetbeda of eeparatiag lignin fron the 
cellulooe ia wood and have taken aa active iatereet 
ia scaling up and proving out a now netted of turning 
wood into pulp - biopulping - that offer» tba lure ef 
baing both cleaner and nore efficient then 
conventional netted».

Tba OS Agricuutura Department's Forest 
Products Laboratory and the University of 
Wisconsin’» liotacbaolosy Cancar bes suggested a 
plan for forniag a research consortium that would 
sponsor aa investigation of the coMcrcial potential 
ef biopulping technology. The technology utilises 
the ensynse in a naturally occurring white rot 
fungus known as Fhanarochaate chryaoaporii», wbicb 
separata lignin fron cellulose in i selective

To get the programas off tho ground, the Forest 
Products Laboratory anl 'he University of Hiscenain's 
■iotacbnology Canter estimate they will need at least 
Í2 million to support a five-year research progranma.

To drua up support, the promoters of the 
biopulping procaaa point to the flews of currently 
used nothods of pulping - cbanical dolignification 
and mechanical pulping. Cbaaical pulping, they nota, 
requires considerable capital invastaaac. It 
produces toxic waaca products and a lignin byproduct 
that baa little value. Furtteraora, officials at tbo 
Forest Products Laboratory and the university say 
that the aacbanical process produces pulps that lack 
strength and that it requires tba use of larga 
aneante of energy.

Tba US Forest Products Laboratory and the 
Swedish Forest Products Rasssrcb Laboratory hove 
daaonstratad that wood can bs partly delignified 
using fungal spocias, or outsat» that salactivaly 
ramove lignin fren wood. Their raaaarch shows that 
fungi can be used to partly dalignify s aacbanically 
produced pulp, raeultiag in a not 25 per cent savings 
ia energy.

While representativa# of tte tun laboratories 
tout tte benefits of tte biopulping netted, they 
acknowledge that ouch oars raaaarch oust bo done. 
(Extractad fren Cbanical Weak. 5 Hovaaber 1916)
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t. paxehts t m  u u u e i u i  propkrtt usns
Study m u  more w m t  srotsction for biotechnolory

According to d n  viuwu at scientists, w  
< W l n|n tl and iiieonriu in biotechnology should 
in future bt better protected with regard to patent 
righta than baa boon tha easa in tha past. For tbia 
raison, tha Han Planck Inatitute for Foreign and 
International Patent, Copyright and Coapetitioo Law 
in Mmich hai, at the request of tha OECD, compiled a 
atndy which include! auggeationa for reform.

By including biotechnological breakthrough! in 
patant protection, patent lewyera believe that on tha 
one band the flow of information fron science and 
indnatry will increase and on the other hand, this 
will encourage industry to invest in the field of 
biotechnology, according to a statenent aade by the 
Max Planck Society (MFC) in Munich.

According to the proposals of the Munich 
scientists, in the future it should be possible in 
all countries to receive patent protection for 
micro-organisms (call limns, plasmids, monoclonal 
antibodies) and macro-organisms (animals, plants), 
provided that they are new and have potential 
comaercial applicability. Furthermore, the 
recomneadatioos provide for patent protection for 
micro-organisms in the FBC to include the filing of 
samples and a description. In this way, the 
manufacturing process and the micro-organism can be 
protected by patent law.

According to a decision handed down by the 
Federal High Court of Justice in Karlsruhe, on tbs 
other hand, only the descrirtioo of the manufacturing 
process for tha micro-organism is valid. However, 
this description must be formulated in each case in 
such a way that any specialist familiar with tha 
field would be able to reproduce the results in a 
variety of ways, the report continues. However, this 
point is regarded by scientists as a major obstacle 
to the gamer' ion of biotechnological organisms.

It was not always possible to give an enact 
description of procedures. For this reason, the 
possibility of filing a sample of the micro-organism 
has been introduced, which is intended to supplement, 
but not replace a description. Such a combination of 
description and sample is accepted in Japan, tha 
United Itatas and is in keeping with the practice of 
tha European Patent Office. The Munich Max Planck 
Institute also suggested chat in the future a grace 
period of one year be granted for new developments. 
This should nuke it pooaible for a scientist to 
publish his results witnin this gracs period, without 
excluding tha possibility of patent protection st a 
later date. (Sourest Handalsblatt. 23 July 19S6)

Parliamentary discussion on bill to protect Canadian drn|_££tcnts
In December tha Canadian Parliament heard its 

first reading of a new bill desigued to clear tha way 
for increased investment in biomedical manufacturing 
and research. Tha proposed legislation has major 
support from tha Conservative Government, and from 
most of the country’s biotechnology companies, but 
political opposition te it is so strong that passage 
is not likely before aid-1987.

At issue is s revision in tha existing patent 
law, which provides for compulsory licensing of new 
proprietary-drug patents to manufacturers of 
generic-equivalent products. Tha revised patent set 
would grant innovators of pharmaceutical drugs from 
7 to 10 years of marketing exclusivity.

Major pharmaceutical firna, small biemadical BAD 
concerns and government agencies involved in economic 
growth programees all contend that Canada’s currant 
patant protection removes the economic incentive for 
research, innovation and investment. But consumer 
groups, and members of Canada’s two opposition 
parties, are spearheading a drive to retain 
compulsory licensing, arguing that this has kept 
retail drug prices low.

How that the development of new plant varieties 
is increasingly based on recombinant-DMA techniques, 
plant breeders and seed firms also want patent 
protection. (Extracted from HcCrsw Hill’s 
Biotechnology Mewswatch. IS December 19B6)

Cetua counter-aues Amgen over interleukin patents

A fortnight after Amgen, Inc., Thousand Oaks, 
Calif., challenged the interleukin-2 patents of Cetua 
Corp., Emeryville, Calif., in the DS District Court 
in San Francisco, Cetua filed a complaint of its own 
charging Amgen with infringing those IL-2 patents.
In its counter-claim, Cetua lists three US patents 
issued to it between May 1933 and February 193b 
covering its protein-engineered "mutain" analog of 
the interleukin nolecule, ProleukinuP. This is 
"currently in advanced human clinical studies around 
the USA, involving over 700 patients", according to a 
Catus press release announcing its now lawsuit. 
(Extracted from HcCraw-Hille Biotechnology Mewswatch, 
b October 19Sb) ‘

Roche sues Cenentech for infringing human 
growth-hormone patent

Cenentech, Inc. has won a three-week delay in 
responding to the legal charges brought agavmt it in 
September by Hoffnsan-La Roche, Inc., Mutiny, H.J. 
Together with its co-plaintiff, the Hormone Research 
Foundation, Berkeley, Calif., Roche accuses Cenentech 
of "wilful, wanton and deliberate" infringement of US 
Patent dt3,853,833, covering production of "Synthetic 
Human Crowth-Promoting and Lactogenic Hormones" by 
chemical synthesis. This patenr vas issued in 197A 
to the Hormone Research Foundation, which 1iconsed it 
in exclusivity to Roche in 1982.

Meanwhile, Cenentech constructed s recombinant 
human growth hormone, trademarked ProcropinuL', sod 
brought it to market late last year.

Before suing Cenentech, whose Procropin is tbs 
only human growth hormone available in the USA today, 
Rocha bad offered the firm a sub-licence, which it 
refused.

Several years ago Rocha and Cenentech bad s 
research collaboration to develop alpha-interferon. 
The California firm cloned the molecule which Roche 
then developed into marketable form as Roferon^, 
approved for sale by the US Food and Drug 
Administration in June 1986. (Extracted fror 
HcCrav-Hilla Biotechnology Mewswatch. 6 October 1986)

Biogm_£Stent_challeiigad

Biogen's European patent relating to the 
production of recombinant alpha interferons nay be 
revoked by the European patent office. Although four 
patent examiners, sitting as an opposition division 
of the office, conceded that Biogsn's patent 
described and claimed a patancabls invention, they 
objected to the scope of cartaia claims.

Ten biotechnology and drug companies srs 
challenging Biogsn's patant claims including Cetus, 
Heffmaam-Le Rocha, Ciba-Ceigy and Hoecbst. As -.ha
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ml** of Cb« pttnt office require «ichor total 
KCtfCuci of all claim within a patent or 
revocation of eba pat cot, the opposition division hae 
indicated chat it intends to revoke the patent. A 
■ritten opinion froo the division is expected vithia 
the first half of 1M7.

■ioten ietendo to defend the pateat aggressively 
before the office's technical board of appeals, 
liogen claias that the decision will not affect its 
pateat position in the OS or sales of Iatroa-A 
aarhated by Schering-floogb. The vhole patent 
sitoatioa is unlikely to he resolved for s farther 
tvo years end nay cans« problana if any fira 
infringes the pateat before a final decision is 
node. (Source: European-fhsnical Mews.
22-2» Bacanber 11U )

Dsnon Siotech vies OS patent for cellolar enhancer 
techniqus

Danse Siotech, Inc., a najority owned snbsidiary 
•f Baaon Corporation, claias the OS Patent i 
Trsdsasrt Office has approved a patent for the 
coapany's cellolar enhancer technique, a technology 
for large-scale production of non biological products.

Danse Biotech claias it has already applied its 
cellular enhancer technique successfully to the 
production of tissue plasainogen activator (t-PA) and 
pro-nrokiaaoc.

The cellolar enhancer vsa discovered at the 
Kasanchnsstta Institute of Technology and licensed 
exclusively is the United States to Dänen Biotech.

A cellular enhancer is a sequence of genetic 
asterial, nhich, shea cenhinsd with the gene for the 
desired biological product, significantly increases 
the production of timt product froa t aaaaalisa 
cell. The patent vill cover all tissue specific 
anmsliaa coll enhancers.

Hsassliaa cells are the nost desirable 
production vehicles for nsny of the new biological 
products being developed by the biotechnology 
industry. Bosevor, these cells sre difficult to grow 
in quantity end they produce a relatively snail 
aaoeot of product, «hieb boa node large-scale 
production difficult, detracted froa Cheaical 
Marketing■ to sorter. 2» Pecoabar 19S6)

Mvbritech satent upheld by appeals court

A OS federal /peals court reversed a year-old 
federal district c /art ruling that invalidated a 
patent held by Byvritseh on one of the nost conaonly 
used technologies for nonoclonel antibody-based 
diagnostic kits. With the appeal victory, Hybritech, 
nou a subsidiary of Eli Lilly, will continue its now 
tve-and-a-half-year-old patent iafringesunt suit 
against Monoclonal Antibodies, of Mountain View, 
Calif., in the Ben Francisco district court. The new 
court ruling is s blow to Monoclonal Antibodies, 
vhich began reporting net incoas ones ths heavy costs 
of the initial litigation ended last year.
(Abstracted with peraission froa Chenii»1 and 
Engineer inf Mews. 2» Ssptsnher 1986, p. 9. Copyright 
l»Ib, Aaarican Chsnicsl locisty)

Con«» files-for patents

Cenex Corporation has filed parent applications 
relating to the design and production of novel, 
single-chain antibodies developed using ths coapany's 
proprietary protein engineering technology.

Cenex bolieves chat, sacs widely available, 
singla-ehain ancibodisa nay revolutionise the use of 
antibodins in diagnosis, therapy, sensing devices, 
and separations technology. (Extrastad fron Chsnicsl 
Marketing ««porter. A October 19M)

BiOTechaica_vias_£areat

lioTechaica International Inc., Cambridge,
Mass., has been awarded a VS patent for a novel 
uethod for the purification of pbenyalaaine, a najor 
couponset of the artifical sunetener, aspartane. 
Corresponding patents covering the coapany's process 
art* pending in other countries. (Source: Cheaical 
Marketing Eaporter. 17 Bevenher 19M)

Biotechnology patent tangles

About 6,000 biotechnology-related VS patents are 
awaiting approval, and a wave of patent-infringanant 
suits are expectad. In recent nonths, patent 
infringenent suits have been filed ever two of the 
biotechnology industry's nost pros isinf drugs-tissna 
plasainogen activator (a blood clot dissolver) and 
interlewfciu-2 (an anti-cancer agent). Aa precedent 
in these cases, in Septanber a federal appeals court 
upheld the patent for a fandonentnl diagnootic 
technique developed by Mybritoch. That case could be 
the bosis of parent leu in an industry share nany 
conpanies are trying to develop sinilor products. As 
a result, big fins like Abbott Laboratories end 
SuithKlino Beckons, os well as nsnsrous start-up 
conpanies, any be forced either to pay royalties to 
Hybritecb or withdrau their products froa tfee 
anrket. To assy in the biotechnology induetry, the 
■ybritech decision is a 1sudnsrk case. It shows that 
biotechnology conpanies are willing to fight to 
protect their patents sad signals aa end to the US 
Coverunout's lax enforconset of patents, hut it also 
shows the riskiness of relying too heavily on a court 
decision, given the fact that the Vybriucb decision 
ass reversed once already before being changed in the 
appeals court. (Extracted froa Business Week.
27 October 1986)

French and VS Chiefs of State act to settle Fssteur 
a u w  lawsuit out at court

At s press conference in Paris on 27 Movwaber, 
France’s Minister of Health, Dr. Michele Berssch, 
told the nadia that Dr. Million B. Walsh, founder sad 
head of Project Hope, the Virginia-based inter­
national health organisation, had been requested 
to prepare so sgreenent to settle the patent- 
infriagsnent litigation between the Pasteur Institute 
and the US Rational Cancer Institute.

tee key suggestion both sides agreed upon wss to 
reduce the considerable nunbor of negotiators to a 
single legal representative froa each Coveransnt.

The patent litigation pits Fsstaur's chief 
cancer virologist, Dr. Luc Msntagnisr, who discovered 
aa AIDS virus he naoed LAV, against the apparently 
identical KILV-III clainsd by HCI's Robert C. Cello. 
Both viral variants, now known internationally as 
HIV - bwsan inouns-deficiency virus - are used 
cnmercially in kits for detecting exposure to AIDS, 
which are licensed respectively by Pasteur and NCI. 
(Extracted froa HcCrav-Hi11’s Biotechnology 
Haw swatch, 15 Deceober ivooj

F. BIO-IMFMMATICS

Hrejournsl_ij;_;_2tolsculsrsnd_CsUular_J£ob« 
Published by the Acadanic Prose on a .quarterly basis.

Ths ain of the journal is to provide a forun for 
the presentation sod technical and clinical 
evaluation of specific nolaaules which any bo uoad in 
the diagnosis of disease processes. It will 
seesapess the description of new or greatly inproved 
strategies for the production of nslecolas 
potentially suitable aa nslocnlar prsbos and of now 
strategies for the generation and detection of 
signals froa such prsbos. It is envisaged that those 
probes would nost often he polynucleotides or
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M H c l n i l  M i M i w  ari w a U  tt M d  for the 
f m c t i N  i d  M t n r n n t  (ii fiw or im vitro) of 
specific palyncltocUt or polyftycid »» y u c ti. 
T-cell c Io o m  o d  k j k r U M M  with specificity for 
antigens ia association with oajor histocompatibility 
m f l a i  (MB) molecules caa also ba aad for 
identifying tba presence of tbair • pacific atifi* ia 
Che appropriate M B  context. Although cbeaa callalar 
reagents, especially T-cell clones, are aore 
difficult Co handle a d  grow tbaa hybrideaos 
producing aaaocloaal antibodies, chap are the only 
reagaaCa ChaC caa be gad for detection of certaia 
aatigeaa (e.g.a aiaor histocompatibility aatigeaa). 
Tbep caa be, aad hare been, enbaigd betweea 
laboracoriea a d  caa serve aa very eeefal reagents. 
Ocher highly characterised aad specific reageata are 
aoc escladed»

The seed for a joeraal providing cbis coverage 
baa baeoag very appareat aad is doe co the 
apectacalar advaacea ia aolecalar biology, the 
prodactiao of bybridoaaa aad tba deaigaiag of aea 
labelling aad datectioa aethods. Sach advaacea do 
aot observe the traditiaaal baaadariaa of the 
diagaoetic departaeata ia aediciae each aa radiology, 
cliaical biochemistry, haaaatology, iauaology, 
aicrabialagy aad biatepatbology. haw prehea or 
appraachaa discovered by a worker ia oaa of these 
departaeata are likely co be of rolavaaca to aorfcara 
ia other departaeata. however, the jeeraala 
apoaaored by theae diecipliaes are read by a 
aeceaaarily aarrow readership which aay aot, aad 
cartaialy iaereasiagly will aoc, reflect the wide 
applicability of advaacea ia tba prodwetioa aad ase 
of aolecalar probes.

the phrase "aolecalar probe" is used here both 
with reforesee to the sobataaca abed as a reageat for
datectioa aad tba' sobataaca to be detected. Thos the 
putative reageat for diagnosis should itself be wall 
characterised at the aolecalar level. This could be 
ia terns of its polynucleotide or polypeptide 
sagasace, as a aaaocloaal aatibody froa a clooad 
hybrid owe, or aatigam aad restriction specificity 
with respect to a T-cell class or bybridowa.
Likewise the oolecalcr species capable of reacting 
with the probe should be reasonably wall 
characterised tbaa aadowing tba aathod of datectioa 
or aetiaatioa with a high dagran of specificity. Tba 
applications of tbs probe relevant to tbs scope of 
the journal iaclode all those which pertain to 
diagnosis, including tbs aooiteriag of disease 
progression or raaission. They iaclode the detection 
aad localisation of toaoars or infection in vivo and 
the datectioa or usssurswent of substances ia body 
fluids, saoplas of tissue (a.g., histology) or 
inflammatory exudatss. Aaiasl studies in so far as 
they are dearly rslsvsnt as asdels or tests of 
techniques applicable to aaa also coaa within tba 
scope of the journal.

Ia addition to accepting original contributions 
(all papers or short coMuaications tbs journal 

will include reviews, technical evaluations of 
oquipaaat, ewmasries of conferences aad 
correspondsacs. A strong aaphasis will be placed 
upon rapid publication.

for Instructions to Authors, subscription 
details or free eaople copies plsaso write to either 
of the addresses below:

Acadaaic Press, Inc.
Journal Pronotioa Dept.
1290 (inch Avenue
tea Diage, CA 92101, USA.

Ac ad sale Press, lac. (London) Ltd.
Journal Narksting Dept.
24-21 Oval load
landau HN1 TDK, tag laud.

Subscription:

Institutional Kate: 198.00/140.00 (UK only)
Personal Bate: t*».00/130.00 (UK only)

Molecular Microbiology. Edited by C.F. Higgins PhD, 
Departasat of biochemistry. University of 
Dundee, DD1 4HM, UK

Molecular Microbiology will publish high quality 
research papers addressingany aicrobiological 
question at a aolecalar level. The journal will 
include papers describing the aoleculsr biology, 
genetics aad biochemistry of any aicro-orgaaiaas, 
prokaryotic or eukaryotic. Articles in tba area of 
molecular pathogenicity will be particularly 
we leone. Papers in the field of biotechnology will 
also be considered, but only where thay address 
fundamental biological questions.

Short reviews will ba pwblisbed in areas where 
rapid advances ere currently being aade. Many, but 
aot all, reviews will be invited; authors with aa 
idea for a review should contact the Editor.

Molecular Microbiology is to be published 
bimoathly, starting in July 19S7. Subscription rates 
will be ISO.00 (UK), US$173.00 (north America) aad
194.00 (elsewhere) peat free.

Mtttl Journal of Applied Microbiology and 
Slotechnology

The a in of this periodical is to provide aa 
outlet for papers describing the results of original 
work ia applied nicrobiology and biotechnology, oa 
topics relevant to the needs of the developing 
world. The Editors wish to saphssixe that the 
Journal is not restricted to the recording of 
experiaaatal work froa the MlBCEMs and they hope to 
receive papers, in English or in French, froa 
scientists in the developed as well as the developing 
countries who have a cosmos interest ia tackling the 
sane probIsas.

Tbs Journal will contain rasasreb papers of 
substantial length, short commutations sad review 
articles. Comuuicatioaa oa the following topics 
will be well suited to this now journal: all aspects 
of biological nitrogen fixation with special emphasis 
on the Khirohium-letums symbiosis in earner climates, 
nsaagsasat of culture collections, nicrobiology of 
fermented beverages, foods sad foods, soil 
nicrobiology, single-cell proteins, fuel production 
froa bioaass, wests recycling and biogas production, 
pollution control, diseases of tropical food plants, 
public health sad veterinary problaus in the tropics.

Papers ia English oust be soot to:
F.A. Skinner, 3 Csrisbrooks Boad, Harpenden,
Harts., AL9 5QS, UK; sad papers in French co:
J.C. Senes, Laborstoire da Cbiais Ssccerienos,
C.M.K.S., 31 Cbomin Joeeph-Aiguisr, 13277, Marseille, 
Codes 9, Franca.

Huahrooa Journal for the Tropics

Mushroom Journal for the Tropics is the official 
publication ot tba International Mushrooa Society for 
the Tropics, and is dsrivsd froa the previous 
publication of the Society "Mushrooa Howslsctsr for 
the Tropics".

Tbo Journal will start in January 19S7, ss 
Volume 7, Ho. 1, in order to ba continuous with the 
Hswslottsr, which wss published between August, 19S0 
(Volime 1, Ho. 1) sad May, 19S4 (Voltms 4, Ho. 4).
The Journal is co ba published quarterly ia January, 
April, July aad October. Tbo sdicors levies 
contributions of sreiclss dealing with both basic sad 
applied research involving adibla ousbrooas,
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particularly tkotl which can ha (row ia tropical 
cliaataa. tapora af raaaarch with othar fungi will 
alao ha considered if it ia claar that tha findings 
k m  relevance to edible aaahrooaa.

Tha Journal will have two secciona. la one 
section will appear those articles that have received 
accaptaace after peer acieatific review. Ia the 
ether eectioa will eppear articles and coaneaes of 
Che "newsletter" type. Only aaahers asy sobait 
aawaletter iteae, hat aoa-acahera as well aa aeabers 
aay sahait articles for pahlicatioa via the review 
roate.

Bequests for iaforaatioa oa aahscriptioa aad 
eahoieaioa of aaaeacripts sboald be directed to 
Prof. S.T. Chang, President, The Iateraatioaal 
Mashraoa Society for the Tropics, c/o Departaeat of 
Biology, The Chinese University of Bong Kong, Shatia,
I.T., long Kong.

The Software Biractory for Holecalar Bioloniata by 
earxatppeer new: tags

This single voluwe briaga together the acattered 
iaforaatioa oa software available to aolecalar 
hiolagists.

The Software Biractorv cooparea aad critically 
appraises specialised software for wo loco lar biology, 
aad alao provides concise descriptions of coaaarcial 
aad bwaiaess software applicable to laboratory work.

Bach entry covers functional features, aachiae 
Type, coaputer waaufscturar, operating systea, aad 
anther or coapaay. The book also coatoins a thorough 
iades of all tha software listad, nadar seven 
different headings (tha five above, plus package nana 
aad keyword).

The all-aev Software directory for Molecular 
Biologists gives iaforaatioa oa all known software in 
tha field * coaaarcial or non-rotrcial. 300 pp. 
>80.00. 0-843818-37-0. April 198«. 140.00.
0-333-39821-1.

The tioaaas Biractory by J. Cooobs

This new aad authoritative directory offers the 
aost practical, coanrcielly-orieated guidance oa the 
binases industry yet available, with key iaforaatioa 
on aore than 2,000 eowpaaies sad ooa-coaaareial 
organisations. Thelioaaa« Directory covers:

Products: Fuels sad cbeaicala
seuipaaat: Biological sad thsrnal convaraioos
Biaaoas:” tow asterials aad waste
Basearch: Public sector aad coaaarcial
Inforestion: Journals sad aervicaa

The directory also offers aa aasy-to-sccass 
8«jers_|_Coide which gives a detailed listing of the 
bioaass products and services produced or supplied by 
these aaay organisations. 143.00. 0-333-39289-2.

8iotaa Technology Kasource lodes

The Siegas Technology Baaouree Indas ia a 
coaprahensiva guide to the world biogas literatura 
published up to early 1983. The topics covered 
include Anaerobic Fomentation, Feed Stock Materials, 
Plant designs and Utilisation of biogas in addition 
to several non-tachnical topics such as proaotion sad 
extension, subsidias and country progresase. This 
publication ia expactad to be a useful reference 
guide to those institutions aad scientists who era 
engaged in the davalopaant and diffusion of biogea 
technology.

Coapiled by Dr. V. Tjjayaleksliwy of the Tata 
Caergy Bacuaaacatioa aad Iaforwatioa Centre, tbe 
resowrce Índex alao coataiaa valuable iaforwatioa oa 
the rural applicatioaa aad the euviroaanatal aapeets 
of biogaa techaolegy. Iaterested raedera sbould 
addreaa their queries to tbe Tata Eaergy Kesearcb 
luatitute. ioahey Bowee, 24 Boai Mody Street, 
bowhay 400023. India.

Agricnltural iaforaatioa: experieacea aad ene triar 
isaaea

Agricultural iaforaatioa is a baaic coapooent of 
agriculCural research aad developnant. It U  very 
iaportaat in the overall developweat procesa ia 
developiag cowatries because disseaioatioo of 
research resulta ia essential to briag about a choogc 
towarda a aore balaaced ecoaouy. Agricultura ia the 
way of life of aore tbaa 83 per cent of peopie ia 
developiag couatrias. It is tbe biggeet eaploynent 
sector ead the aoat crucial earaer of foreiga 
exchauge. For aore thaa a decada, the UBC has beea 
aupportiag a variety of agricultural iaforaatioa 
projeets ia developiag couatriea «*icb heve nade 
sigaificaat coatributioas to overall devulopaaat.

The Savuath Congruas of the Iateraatioael 
Aasociatioa of AgriculCural Libraría» aad 
boconeataliats (IAALB), heId ia Ottewa,
«-8 June 1985, presentad oa ideal opportunity to 
briag tognther tbe projact leaders frou tbe aajority 
of oo-goiag projeets in agricultural iaforaatioa 
supported by tbe Iaforwatioa Science División, IDBC. 
As a post-coogreas activity, a ooe-day weetiag was 
beld ia IDBC which, for tbe first tiñe, eaabled 
projact Inodora froa 33 projeets and relatad 
actívities to waat, erchaage ideas aad talk ovar 
variaos iaportaat projact natters witb IBBC oteff.

Iaterested rendara sbould addreaa tbnir 
eaquirias for a copy of tbe aaauacript report, 
Docuswot IDIC-MB ll«a. to tbe International 
Pevelopusnt Kassarch Centre, Ottewa, Cañada.

MAITKO - Iataraational Sawinar

la coajuactioa with tbe bieaaial waetiags of ics 
General Aseewbly, tbe Morid Aasociatioa af Industrial 
aad Technological Kassarch Orgaaiutiona (UÁITK0) boa 
ragúlarly arraagad internacional saniaars. These 
snainara heve usually focuaed on thenea aiaing at 
iaproviag tbe BAO infraacructure ia davsloping 
eouatries, and idencifyiag cacbnologies which ara 
base suited to tha condicione vichin tbe respective 
eouatries. Thus, ia 1982 che tbaaa of cha esainar 
(ia Taoeauela) waa "Appropriate Tschaology tbrougb 
Co-opnrative Arraagaaeacs.

The 1984 seaiaer, hsld ia Bew Oelhi, India, frou 
6-8 hovsaber, wea ia pursueace of tbe objaccive of 
furtbaring chis co-operstive procesa in tbe are jf 
"aasrging" or advsaced techaologies appropriate to 
developiag eouatries. The seaioar focuaed oa two 
aajor fislds of advsocad tecbaology, vir: 
Biotechnology and Infonsatíca. K nuobar of thaaea 
within eacb fiald vare cboeen for ^ccailed aaphaaia, 
and for tbe identificación of specifíc co-operacive 
projacta. These thenaa included food procassíng; 
bioeoergy; farwencatión; autoaacion in iadustry; 
aad coaputor developusac aad applicatioaa. The 
seainer alao devotsd tina to tha aschodologiss for 
asad sssssoaanc, especially in cha saall-scsla and 
rural sectora ia davsloping couatrias.

Sondare intercalad in obeniniag copias of cha 
final eaninar report and of tha procendings sbould 
nddrsss their eaquirias to: HAITS0, Crav 
Toregataa 19, 8-11438 Stoekholn, fwedea.
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PnptrtJ by S U  Iittrutioul, this it a 
conprahonsiva, 3b0-paga analysis of both cha 
technological ari tha buoiaoos aapacta of protein 
anginaariag. Tha interrelationships a o q  tha
scientific disciplinas (nolecular genetics, protaia 
physical choniatry, aad eeapatatioaal rhaaiitry) and 
tacbaolofiaa (ia vitro nutaganasis, X-ray 
cryatallotraphy. MO, Al-basad atractara prediction 
algorithms, computar graphics, aolacalar acchaaica) 
sad thair patcatial iapact oa fataro developments arc 
aaalysed. CoMsrcial applicatieaa, strategic issaoa, 
and carroat U S  efforts are discuasad. Iafereocee 
abaat cracial probleaa aad liaitatioaa are offered 
for coaa ideratioe by ploaaera of research aad 
iaeeataeat strategies. Betails: Paul Johaaoa, 
Director, Nolecalar Biology Deportaoat, S U  
lateraatioaal, 333 Baveooeood Avenue, Neale Park,
CA 90023.

foarth Hatioaal Coagrasa of Chitara Collections aad 
Inde^rwl_Hicrobiology_ -ftrtg

The Foarth Natioael Coagresa of Cuitara 
Collectioao aad Iadaatrial Microbiology aaa orgaaioed 
by the Tarfciah Society for Culture Colloctioae aad 
Iadaatrial Microbiology (KOKIN), the Turkish Ceatre 
for Calcara Colloctioae (KOOKS) aad the Sc isa tifie 
aad Tochaical Coaacil of Tarkay (TOStlAK), 
lb-11 September 1903, oa tho thoas "Hoopital 
Iafectioa aad ita Control”. Haia soasioaa dealt 
aiths aatiaupcica, disiafectaate aad thair aao; 
hoopital acquired iafoctioaa; rola of calcare 
collectioao ia biocechaology; aicro-orgaaiaa ia 
iadaatrial production; geaetic aaaipalatioa of 
iadaatrial aicro-orgsaiso; aad biotschanlogy ia food 
prodactioa.

Isadora iaterascad ia tho published proceedings 
should address thair enquiries to; Dr. CSlsea Akcaa, 
Istanbul Tip. Pak. Nikrobiyoloji Anabiliaa Dali,
Tonel lilialar liaaoi, Capa, lacaabal, Turkey.

0 1  sarsay shoos notario» OS bioiadaatry

One indication that the biotechnology industry 
io aoe "coning of 090” is the oapaadod 1916 
Industrial Biotechnology Aaaoeiaciea/ladford 
Associates Biotechaology aad Benefits Survey just 
released ia tha DBA. This new sarvey has doubled tho 
aouber of job descriptions as wall aa doubling tho 
coupsoy participation basa orar cha 1385 study. A 
total of 12b biotechnology cpapacies took part, with 
31 located ia tho Baa francisco area aad bb oa the 
■sat Coast. The survey covers coapaasatiao data for 
100 hsachasTh positions, brokua dean by conpaay siso 
aad geographic regions. Additional iaforaatioa is 
supplisd oa long sad short tarn ioceativa prograaoe, 
benefits sad gañera1 personnel practicas. Details 
freo; Iadaatrial Biotechaology Association,
211$ East Jefferson Street, lockvillo, ND 20152, USA 
or 00 (301) 9SA 9S9S.

DireetO£L¿f_¡ritish_Motschnolo|j_i19B7/B8

Produced ia conjunction with tho Association for 
tho Advancement of British Biocschoology (AABB) aad 
covers British coapaaiss, laboratorios aad seadeuic 
groups active in biotechaology. This now edition of 
tho Directory of Iritlsh Biotechnology 1917/M has 
boon extensively updated to include:

- Detailed coapsuy and acadoaic profiles

- Ievlev of British biotechnology, its 
achievements sad prsgross

- Brssbdoua of ventura capital toapsaioo with
iaterests ia biotechaology (

- Outliae of tha eotahlishaont aad aiao of the 
Associotioa for the Advaacaasat of British 
Biotechaology (AABB)

- New easy-to-sse largor fernat

Activities representad range frnm 000001000! 
aatibodies to hioelectroaics; copie oreas inelude 
agricultura, cooaodity sad speciality cheaicals, 
eaviramaeat, vaste dispooal aad pheiaaceuticals. 
Coverage is siso givea to equipmsat aaaufacturers 
produciag opparatus specifically for nicrabiological 
aad cheaical eagiaseriag opplicotioas.

The Directora of British Biotechaolorr 19B7/M 
próvidas aa esseatial liak betveea British iaduatry 
snd academic iastitatioaa, allowiag coapsolos roody 
access to reseorchers uorkiag ia relovaat arcas aad 
eaabliag academic resuarchers to ideotify thair 
spposite o subir ia iadustry.

Industrialiate will fiad the directory 
particalarly asaful as a coatact hook, outliaiag 
narket sisa aad providiag profiles of coapetítors aad 
potaatial cuatomsrs.

Ia additioa the Directory of british 
Biotachaology 19B7/BB vill preve a valaabla rafaraaca 
tool for ovarsaos coapsales iatoraacad ia British 
collahoracioa, ventura capitalista, informático 
offiesrs, librariaas, jauraaliscs aad job aaakars - 
ia fact all those iacorestad ia abo is doiag i*ac ia 
British biotechaology. Price 105.30. For further 
iaforaatioa coatact: Aliona Covloy, Inagaaa Group 
DK Ltd, Hoatgata Bouse, Tha High, Karlov,
Bases CM20 1BK, Uaitad Kiagdoa.

Istia American Aaaociacioa of Ihisobiologr (ALAI)

With support froa PAO and che Ceaisiba looororia 
dal Plan Agropecuario, ALAI has produced sa iaforna- 
tion booklot oa tha actual State of Ihisobiolog; ia 
Lacia America aad che Caribbeaa. The booklet 
próvidas valaabla iaforaatioa oa: che availabilicy 
of lagunas and thair types, spacias of Ihisobi»; 
tho productioo of iaoculaat astorials (type of 
iaoculaats, spacias usad aad velona producod); 
quality coatrol of inportad and locally-producod 
iaoculaats; rural escansión vork; bssic rasearcb 
aad acsdsnic activities in Argentina, Bolivia,
Brasil, Colonbia, Costa tica, Chile, leñador.
El Salvador, Honduras, Huaico, Panano, Poro,
Puerto tico (USA torritory), Uruguay sad Vanesasla. 
Copies of the booklsc can bo obeaiaod fren:
Socretarfa do ALAI, Bulevar artigas 3102, Montevideo, 
Uruguay.

Tha Socond Edición of tho ihisobiun Catalogue 
for Lacia Ansrica, 19S2-19SA, has basa "preparad and 
rolsasad by tha Latiaoansricaa Aasociacioo of 
Ihitebiology. Copias and accoapanying ALAI Bullstins 
can bo obtainod dirsctly fron; Tha Sscratary, ALAI 
Socretariac, Bulevar Artigas 3102, Montevideo.

Enslnaatod ortaaiana in tha snvironnsnt: Sciantific 
issuoo

Iba Ansricsn Socisty for Hicrobiology (ASM) 
snaouness publicación of tho procaedinga snd a ley 
suaary of tho cross-disciplinary aynposisn 
"Entinesrsd Ortsnisns in tha Enylrsanent» Sciantific 
Issuaa. Procesoinga of a Croos-Disciñllñary 
Svnsosiun. editad hv MarIva 0. Haluoraan.
David Pranor and Narvin logul, aad Easlaoerod 
Orssnisna in tho Eovirsunanti Sciantific lesnas. Lev
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S w e r y . hy k n t r l  Dina, caa ba * H * n i  (roa the 
ASH MlicitioM Salaa Office, 1913 I Stmt, H.W., 
Haahiagtea, D.C. 20004, at a cast af ill.00.

11m  croas-dincipliaary syopooiwa aa "Bagiaaerad 
Orgaaisoe ia the Caeiraaaaat: Scieetific Issues' wee 
«laaittf by the 491 is celleheratioa with seen 
ether ecieatific eacietiee aad wee apoueorad ia fart 
hy funds free ei|ht federal agencies. The objective a 
af the ayapaeiua were ta review whet ia known 
relevaat ta the ietrodwctiow af engineered organises 
ia the eaavireaweat, to ideatify areas of vacertaiaty 
that repairs atteatioa, aad, by encouraging 
diacoasiaa, to elicit a eyathetia of thinking oo 
scieatific iasaea that will aaaare advaaces is 
■oleeeler biology will be vsed virely to aeiataia 
aavirsa— tsl quality aad i ay rove haaa veil-being.

The proceedings convey bath the swhstaace aad 
spirit af the eywpoaiuu. The book iaclades the text 
af all ferae1 yresaatatiaaa hy distiagaished 
acalegists, geneticists, aicrebielegists aad 
wolecnlar biologists, as well as iaforwal discussion 
fraa the floor. The volaae follows the sjayusiwa 
sessisaa: 4 Perspective af the Problea, State of the 
4rt: Case Histories, Ceaetic Variation aad Ceae 
Traaafer, Evolationary Coaaideratiaas, Other 
Iatredectioas iato the Kaviraaaaat, Dialogical 
lesyeaeee ta Partarhatioa: row owe ta Ecoeystea. aad 
Peters Treads: Toward a Predictive Capability.

Ccaetically engineered orgaaisas, their 
davelopaeat aad wise ese, era the coacataa of aaay 
fields raagiag froa aacroocolsgy to aolecelar 
biology. 4 free flaw of iaforaatioa swung related 
scientific disciplines is asaaatial for progress. 
Paeiassred Orjpaisas is the layironasat: Scieatific 
leases is s significant contribution to ae iaportaat 
ongoing dialogea.

Haiatnaoce_ofjucro^or|nisas

Iaforaatioa oo celtnre aaiateaaace is sparse sad 
scattered widely throagh the literature. This 
volaae, edited by D.C. Kirsop aad J.J.S. Soall, fills 
aa iaaoaso gap by bringing together astbods for the 
prasarvatioa of a wide range of aicre-organisas which 
bavo been developed aad tasted by recognised 
aatherities.

To easere chat the aaaaal is easy to use each 
chapter is devoted to s particelsr group of 
aiere-orgaaiaws rather thee to a aetbod. 4a 
aaassonant of shelf life aad seitability for 
different orgaaisas is provided for each aetbod. 
Conors1 iaforaatioa on the service culture collection 
has been Included , together with cowprahasaiva lists 
of seppliars, aseful addresses, aad over 1,000 
references.

Topics covered are:

tervico Collections: Their Functions; General 
Introduceioa to Naiateaaaca Hachods; Maintenance of 
Dacteris by Freese-dryiag; Haiataaaacs of Dactsria 
on Class Deads at -40°C to -7I°C; Maintenance of 
Dscteria ia Colscin Discs; Naiateaaaca of anaerobic 
Dacteris; Maintenance of Leptospira; Maintenance of 
Industrial aad Marian Dactsria sad Dactsriophagos; 
Maintenance of Msthaaogsaic Bacteria; Maintenance of 
Fmgi; Maintenance of Toasts; Maintenance of 41gse 
and Procosoe; and Maintenance of Parasitic Protosos 
by Cryopra servecion.

•"dairies froa MUCCM laberatoriss sad ocher 
interested raoosrcbars should ba addressed directly 
to Acsdaais Press, 1 sadon, u.K,

Directory of Depárteoste aad Collections in the 
■oraic Nagsaterat Hsctobselegtcel Culture Collection;

Ia 1914 the Nordic C until of Ministers foraed a 
Policy Creep for Nordic Co-ape-atioa oa Microbiology, 
tdiich awoagst other casks, uau.d supervise the 
beild—up af e ccapwterised register of uiero- 
orgaaiana relevaat ta agriculture, forestry end 
horticulture. Ia addition, the group would else keep 
pace with the international developaents ia the field 
of coaputer registration of wicrabiological strain 
data. 4a a result, the Nordic legister of 
Microbiological Culture Collections (N0MCC) started 
ics activities ia 4pril, 1914, aad ia aa initial 
step, aa extensive coatact toapsiga concerning 
collectioa of iaforaatioa about aicrobielogir.el 
departaeats in Che Nordic countries was begun.

This first Directory of Nordic Microbiological 
Departaeats is the result of Chat initial work. The 
Directory contains addresses aa well aa general 
iaforaatioa about 119 departaeats ia Deaaerk,
Pialaad, Harvey aad Swadaa. Of these departaeats, 90 
aeiataia seas kind af a culture collection.

The Directory else provides iaforaatioa oa 
departaeats froa nasy areas within the field of 
nicrebielegy. Froa the iafemotion thee has now been 
collected, the Nordic legister of Microbiological 
Culture Collections will be able to ideatify tbe 
collections that oaiataia orgaaisas relevaat to 
agriculture, horticulture aad forestry.

4s e result of the davelopaeat of the coaputer 
technique within recent years, registers oa 
aicre-ergaaisas ere currently being developed in aaay 
parts of the world. 4 large international projact 
ained et the davelopaeat of the co-operatiaa sad the 
usage of these registers has boon started. The 
Nordic legister of Microbiological Culture 
Collections has been involved ia this Microbial 
Strain Data Network-project siace its beginning. 
Through this activity, the Nordic Bagister will soon 
be able to offer large aaouaca of data oo 
aicre-organisas asiateiaod ia other parts of the 
world to its Nordic users. Siaultaaaously,'tbe 
Nordic aicrobial collections will be presentad 
outside the Nordic countries.

The Nordic legister of Microbiological Culture 
Collections is now in a very dynsaic phase of 
davelopaeat, aad views sad opinions froa tba usara 
are axtreaely iaportaat to help develop ics 
activities sad beat fulfill its tasks sad 
responsibilities.

Further iaforastioa coa be obtained iron: The 
Secretary/Projeet Manager, Nordic legister of 
Microbiological Culture Collections, De parteen: of 
Microbiology, University of Helsinki, ÍF-00710 
Helsinki, Finland.

Isot02Ss_inB̂ tudias_on_nitrogsa^fixatioa

4 technical docuasac (IAEA-TBCDUC-323, 1913) has 
been issued on the "Bole of Isotopes in Studies oa 
Nitrogen-Fixation sod Hicroges Cycling by Slue-Green 
Algae and the Aeolls-Ansbsens Aeolian association.
The docuoenc suaearixes the proceedings of s 
consultants seating organised by the joint FAu/UIA 
Division of Isotope aad lodiatioa Applications of 
Atonic Lnergy for Food aad Agricultural Devslopaaat 
that was held in Visaos, October, 19D2. The topics 
covered wars: Nitrogen fixertea by the 
Aso1la-Anabaena AsoIlea syabiesis; ostsblishasnt sad 
aanaaewont of AralIs in rice fields; eavirooaaacal 
conditions and field aaeaye concerning the growth aad



■ itn iM  fisa lia * a f Asalta « jarat a «u . africaaa; 
w m I  rapraAactiaa af Asalla spraiaa; W «r m >» 
alcas ia rica fialáa; asa af isatapes ia 
aitraf —- fisa lia * by blae-greea alcas aa< ia  faNy 
asila a l che Iacaraatiaaal Cica laraarcb laslila ta ; 
affacta a f blra-graa* ale** aa* Asalta a* tka fiiM  
af rica; aaá cha ac*l*gy af blra-graa* aleaa.

I ia fin  ialaraataA ia ragairiag a eapy • ! Cha 
Aacaaaat abs«M sM m i tbeir eagairias la : IBIS 
Claari«etican. IAEA, Hacraaarscraaaa S, P.0. Aa* 100, 
A-1400, Tiaaaa, Aascria.

lalataatiaaal «jcxahial atraía Jala aataach

Iha acaba aaf apacificatiara far aa 
iacaraatiaaal alraia Cata aacserk haré baca ¿«acriba* 
ia a O D  pablicatia* Chat aasrarisaa Iba ca*laata af 
a rarhahap bal* al Brearais, la  Ic io  (Baraabar, IM3) 
aa* a f a Barkiag Cn<*  Bratiag bal* at liCf t al . 
Thailaa* (Barajar. 1904). U ita * by L.B. B ill, aa* 
■ .I. Ir U baw t;, cha pshlicat iaa «asara pcesaacatiaas 
at Cba rarfcsbap, i.a . a k ilit j a f a ¿raaaCrslisa* 
sysera ¿saigas* es aaac che cagairaraara af aa 
iacaraatiaaal aicrsbial atraía *ata aataach; 
n -aya m i a  aciaacific aa* tarbaical iafacaatiaa 
■af acha; ¿eralopaaat af a bialacical lata baak;
Cha aafbliahaaac a f a Bsrbíc neU ter af aicrsbial 
calcan ca llacli**; a aicrsbial atraía iafarastisa 
ayaua (MCBD-IS) aa* caapetar-assisca* «aaf araata 
■parara far cha arrba*ca af aiersbiaiscieal 
iafacaatiaa. la  a**itisa sa fa ri ■■ af aerara 1 Paral 
*isc*ssis*s ara iacla***. Policy raspara ib iliciaa  
aa* f  lb**al»cy af Cha a fa ra tia f af Cha f  laarh ara 
caataiaa* ia  ayrcaM  aaraary ia cha pablicatiaa.

laterasta* r*a*ars shaal* a**raaa thair 
aagairisa c* B U , P.0. Ba* 30992, Bairabi. Keaye.

Bicrabialaaical taaoarca Oatabaab

A Micrebiology laaastca Oatabaab coalaiai*c 
iaforracira af aciaacific aa* biacachaalseical 
ifarCaaca aa f i f i  calla, piase calla aa* citases 
has bsaa ssc ay. Ia fsCsra catalaesas aicra* 
a«f s*i «f , bactariaybsca» , plssai*«, caceara aa* 
f i a  ara arpare«* es ba cacara*. Tha *ata «cora* 
far aach orgaaira is *aa ip i* es caataia saificiaac 
ia fa raacif la aaabla aaara u  carey eec preliaiaary 
scraaaiac * f  acailabla f  taria l es shas WO IA*
HBAT. Bir*ab prori*«s sa *p-to-*sts aaaas af 
ascbaaciac c ita l iaforaatioa ea cario«« asyaces af 
sierabislacy, f  iac sabara n tbo*« a f *sts 
c a lla c e if. storag* aa* *ia «fiaaeiaa .

Iba iafaraatiaa racaica* thraacb ralacaat 
CoaCribatar's lapac Paras ia atara* ia cba bscabaak, 
proribiag ia*ici*aals, rasaarcbsr* aa* orgsaisacieas 
oith cha acara lo lóese« searcaa af ascarial Wicb 
aoel* rae ba raa*ily *iscoc«ra* by carraacly 
acailabla sasreb proca*arss.

laiag rafarca* by ra a*itorisl baar* sa* 
r « f  larly sp*ats* by f«a*back frra asara, Mir*ab is 
caraibara* «  astranly cslaabla library rsfaraaca.

Tha san, a**rasa aa* calapbaas aaabar af Cba 
bal*«r af aach ca lí lia « ia preci*«* ea «clasista 
iacarlaberacsry caacacc bateas«  lacerases* 
aciaaciaca. fiaca *aca ispee is coafcaris«*, 
arabisa-raababl* oatyal era ala* ba caaai*«ra* a 
ciabla apelo*.

lacarasta* roabara abaal* s**raaa cba ir
«a firU a  m : BUBA», P.0. Ira 1927, 1000 M 
Aratarbra, Iba Batbar laa*«.

Micrablal Caltaral lafarratia* jarcies (W1CU)

Tha V.K. Paperrarat af Tra*a aa* Ia*aacry has 
baa* U aatifia* as cba "Isa*”  Cicararaar Dapsrlasac 
ra liotsebea logy aa* cba labarscary af cha Caesraarat

Chaaiac (WC) has baa* |in* cha lask af 
a**iaiateriag a biatacbaal «gy safare achara far 
ia*sstry. IC alaa has ra ia*haaaa raaaacch grsap 
aarbiag a* biacechOalagr paajacts far iaSasery. la 
its laag c a n  aappart pragraraa far biacachaalagy. 
cha Bayartraat af Trabe aa* latear, ry has ra*a 
pracísiaa far «abrariag cha caatribacíse af cba 
aaciaaal raleara csllectiaas by rae «aragiag atable 
faatiag aa* ralacaat BAO aa rail as raap«a*i«g ta che 
Aaaaa* frra ia*aacry far a caacral iafaraaCira syacra 
aa cha holbiag af Che aatiaaal as rail as eara 
pricate cellactiaas. A «arcay af iafaatty «basa*
Chat laáastry «««<«* ra m r -lias facilíty ea fia*:

- The ■oarce af eapply af a aaaa* srgaaiaa

- The baaw prapartias af a aaaa* argaaiaa

- Aa raba«na orgaaiaa Aiaplayisg parciralar 
prapattira

Tha Aatabase, ta be baara aa BiCU, ai 11 be 
basa«* ra a W C  4190 aiairiap.nr basa* at WC.

The *atobara aaasgiasar systaa «aplaya* is 
tapie«*« BAPP0BT O  ahicb pracíAes ra iateractica 
gaary laagaaga, back-ap aa* racacary faciliciaa, 
ralti-aoar aceras aa* *aca «acarity. This is a 
raleeiaaal ¿acabase ahicb, ahíla beiag «asy ea 
aaAarataa*. ia c«pabla af baiag salsa*«* ts aaac

r»rarair «tiara will be haa*la* by UC's 
e n  4140. S abacribar« aa* car atara aill be abla ea 
liah ap Ca tha ¿acabase thraagh either a packet 
raítch «crea* (PSS) or che pablic talapbsas ra crack 
CPTB). Csrasctiaa ta MIBOBiT D1ABB will «««bis bach 
¿ata fraa asialaa* tarapé ta be a**e* sa* as**W 
aabacribara ta ara Che ¿acabas«. A postal aa* 
celaphsw aagairy aarcice will sisa oparaca.

The prapaaa* ¿acabas* has b*aa *asigae* ca 
«sabia becb regalar aa* aceasioasl «abacribara ca asa 
HiCIS wicb aaaa aa* cakes accoaat af tha 
aalti-*iscipliaaty aa*iaaca ia biacachaalagy. Orar 
250 Estopara basa* c u f i e s  baca alr«a*y regia tara* 
sa iacaraac ia MiCIS aa* chas« ara co ba kept 
ap-ta-*aca wicb MiCIS aa* calcara colleccira 
¿ecalopaaaca cia a geartarly aawslatear "MiCIS BHÍJ".

Parchar iaforaatio* cas be obesiae* fraa:
Mrs. Cersl*iaa Alliacaa, lioeeckaology Croop, 
Laboratory af cha Cewsraraac Chaaiac, Carawsll Baasa, 
Loa*o*. O.K.

•iaaya Tachaalogiaa raes >500,000 for csaawtar «i*a* 
■olacalar ¿asir«

Iha OS Uacioaal lascicaca of Caaaral He*ical 
Scíasesa af cha Bscioaal laacicacss of Haslcb baa 
arar*«* a *500,000 grase co lio«ya Tachaologias for 
tha ¿eralopas*t of iaprowa* c««potar «seso*« for 
aolacalar sisolacio* ia procsis ¿«siga. Tbo tumi» 
will pay for a tra-year prograara hsa*a* by 
Pr. Doral* HacKsy, Cba Caapray's wica prasUaat of 
aagiaaoriag aa* co-fo— *sr. Tbo objeccir* is to 
«abara« cba coapocatioul «fficieray of «xisciag 
aolacalar ascbaaics/*ysaaics soferara aa* co ¿«ralop 
rao slgericbaa co o**rasa ¿saiga aas*a spocific ca 
procaiu. Pstsils fraa: Pr. Oswi* I. Klipstsia, 
prssi*rat, liasya Tachaologias Ira.,
9405 Scraacoa Boa*, Saa Plago, CA 92121, OSA or oa 
(419) 4)1 9900.

BioCoararco Saca*a «aw ¿aesbasa

Bi«Carasrea AbacracCs is aow arailabia cbrawgk 
tbo Ira Eraralace-baso* ¿acabara base, Pialog 
Iaforaatioa Borricos Ira. Tbo fila  (2S4) castaisa 
orar 20,900 abstracta iaCasiag aera cbaa 70,000 
biotacbaalosy bwaiaaa* aera roporca sisea 19*1, aa* 
ia op4aca* twica aaatbly wicb raforaacaa frra rajar
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■■Mlittm, bniaau ngacine, tn* jumle aad •eaagagen gabliahad ntUri4i. l»UiU fru- lUCHinit liu Ltd.. Old C M  tuldu|,
W «dm lead, SlMfk, inks m S l K H  0733 74201.
MC1W Mf i i f i w t i t »  w tU lw n

I» tht baild-vg ta Che CMnty'iM O W  (lie-Iafecntica Collabantive tvregan 
Tiapa aad Stnttfy) Fragt— , a aariaa af aarfc- •hage «rill ba bald aa each aabjecta am artificial iaCelligeoee. data cagtan technlagy, dacabeua. high raaalatiaa gragbica, aataarha, aad faraaatar gracaaa caatral. Oataila ft—Laif Kviatgaard lababaaa. Caagatar laaaarcaa Iataraatiaaal. «eetarbragade U. IK-1420 r.gaehagia f, Bauarh ar aa 0043 1 U1144.
taragaaa leek af Canvter Fraar—  ia liateehulaev

Fnda an camatly baiag raiaad ta aat ag a Fangaaa laafe af Caagatar Fragran ia liatacbaalagy (IOCS). accardiag ta tba Fangaaa liatacbaalagy lafacaatiaa Frvject (EUF). Tba DCS will affar a 
aeaaa af aarbaagiag aad callactiag ravatar gragr^na ia tba fialda af aicnbialagy biachuiatry aad biaaagiaaariag, aa aall aa gcaaidiag aa adriaary aarrica. Tba laafc, ta ba baatad by tba 1abaratary af liatacbaalagy at tba Oaiveraity af Tachaalagy, lalft, Tba Mctherlaada, «ill ba aadar tba directiaa af 
Fnf. K. labyaa, aad will adage gngranaa ta ether agentiag ayataaa, ezteadiag chair agglicatiaaa. letaila fraa: IF1I, Iritiab Library. 9 Keaa Street. taafaa MC20 44T er ea 01 379 44U.

0CC1 cavarrica. The aajar tegica ef diaceaaiaa vill caacn aa aatiaaal galiciaa aad atntegic grieritiea. tba caaaarcialiutiaa af aaieanity aad genrnaat reeearcb, traiaieg aad aebilisatiea af baaaa naaenaa. aad iatenatiaaal ca-ageratiaa.Ir. Jaba Evan. Chaicaaa af Caaada'a latieaal 
■iacechaalagy ddriaery Caaaittee. vi11 cbair tba crear ahich caaatitataa tba fint iatenatiaaal nriaw af biaterbaalegy gragr— aa aad galiciaa adagtad by aeaber caaatriaa.
22-23 dgril 1917. Fraceia Stractaral dulyaia. Fiaceceway. U. Caaraa. (Canece:
Edwerd f. Ligan. Jr.. Caefc Callege. Megera. The State Oairanity. FO lee 231, lew Iraaevick,MI 01903. Fbeae: 201-932-9271).
27-21 dgril 1917. 1iacechaalagy gatear Ceafereare.Backville, MI. (Caatact: Peag Orabkavafci, Merfcahag Ce-ardiaatar, Curien Tyga Caltan Callectiaa,12301 Farfclaaa Or., laclnrille, MI 2MS2.Fh— : 301-231-5344) .
3-1 May 1917. 9tb Syageaiaa aa liacecbaalagy far Facía aad fbaairala. laelder. Celerada, OSd.(Caatact: Charlea 0. Scett, Oafc Eidge latieaal Iabaratary. 10 laa X, Oafc Eidge, Taaaaaaaa 37131, 014).
11-15 May 1917. 3rd Iatenatiaaal Syageaiaa:Taaicity Taatiag Oaiag Nicrabial Syetaaa, Taleacia, Sgaia. (Caatact: Fnf. F. Vaaaear, Ceatrc dea Scieacea de 1'lar ir a— at. L rae dea lecalleta. 37000 Hat«. Fraaca).

Ceaatic iafataetiaa eeftean aad dotaba««
CB/liatech ia a eeftean aad databan garbage •aggliad n  a nad-ealy caagact laaer diak. The disk caataiaa Cealaak, tba Frataia Idaatificaeiaa ■anana, the Tale Mivenity lana Ceaa lag Library, a n lectin af biecachaelegy aad biechaeiatry aba trac ta, H4 aagnaea anigalatin nftaara, aad aeeeral aciaetific nftnn garbagea ia the gablic d— ia. O/liatach ngaina a ataadard CO/KOM reader aad n  UH FC ar ceagatible garaaaal catatar; nftnn grcridad with CO/liaCach aafcea the CO aggear aa a bard-diak drire vith a large nn«r af directcriaa. Tba ayatn will be agdatad aad ergaaded with au aagnaea iafan atin aad nftaara twice a year. Iatenatiaaal dencittin far Scintific Caagatiag.

b r  gndacta
Mfture gacfcatea. lic-Tek laatraanta (Oiaaaafci, TI) eue— u  awggart fer ita aicreglata nadara with a an aeriaa af aaaw-drirea vote ware gacfccgn far an vitb IW aad dggla engatara. Software iacladee data aterage aad retrieval, 

etatietical aaelyeie, ragraaain aaalyaia. aad kintica.

e. rames
14-20 Merck 1917. lacabbiaaat Md, lockrillc, M>, Otd. (Cntact; daericaa Tyge Cal tare Collectioa, 12301 Farklan Drive, lackrilla, H) 20152-1774, VSd or n  (301) Ml 2400).
17-19 Merck 1917. liotach 17 Traaafar. (Cntact: lionc 17, DeanIdarfar Haaeegenllacbaft abM, M0WCA, Feetfecb 32 02 03, Iteckanr Kircbatraaaa 41, 0-4000 Daaaaldarf 30, Fadaral lagwblic af Camay).
7-10 Agril 1917. Caaada-OgCO liatachaalagy Merfceheg. The Miaiatry af State far Scieace aad Technleey ia «ni— tin vitb tba liatachaalagy Secrétariat af tba OtCO ia egaoeeriag a gelicy «arkabag ia Ter«eto, Oatarla, Couda, iaralriag iavitad eniar bictachaalagy dalagati—  f m  tba

12- 14 May 1917. lietccb 17. The fifth eme ia thia 
•erica, tbia antiag ia ta be held ae Maabley,Loadn. It vill faatan a larger aahibitin glea a ceofereaca aglit iato aedelea oa iacenacioaal bninaa, bia-eyaten, agricaltan, hultbcan, bia-traufanatioea aad gracaaaiag. Farebar iafamein fraa Fu laaard, Oalin latanaeianl, Fianr 6rau loan, dah lili Driva, Fianr,Middleau 145 2dC, OK. Telegbna 01-041 4444;fas 01-144 9933; tales 923491 aalin g. (
13- 14 Jan 1917. Ice Nneiag af Scintific Ceuictu •f liatacbulegy. daatardaa, The Metharlaada.
Farthar iafanatin f m  Or. Jerga 1. Alteada, Ce-chairan, latería Staeriag Craag far OOIIOÍECM, Oagartante de liagwlaica, Facaltad da Nadie iua (■arte). Oai ver a idad da Chile, Cnilla 70014,Matiega 7, Chile. Telagbcn: 34/2/374 320Teln: DMSCO 340251.
14- 19 Jan 1917. Fnrtb Earegan Coagraaa n  liatacbaology. The 4th laregeaa Coagraaa n  
liatacbnlagy, vill be held ia cha Iacamtianl Caagreacntna Idl ia daateidn, The Metharlaada aadvill cavar all aageera af biacachoalogical raaearch aad davalegnsc ia Su rogé. Sgacial atteatioa vill ba givn ta cha aoat raceac braakthrawgba aad gaaaibiliciaa ia ««varal ivgartnc fialda ef baaic biatacbnlagy ia Earaga aa mil aa ta cha nac rocaat daveloguace ia tbe Swrogen biacachnlogical iadntry.

la gaacar greautacieu aad a aoabar ef egecial «aaaina, thia engraaa furcher affare a uaique antiag aad varkiag glaca far biocachulogiata frn uaivereitiee, iaatitatea aad iadaatry all ovar tha varld. Tha caabincin ef tha coagraaa vith the eonarcial asgnitin "dutardu liatacbnlagy 17" Chat vill ba ha Id ia tba Idl tsbibícin Caatra ia dntardn duriag tha can garlad, aaavraa tha iatagratin af aciana aad agglicatin ahich ia n  iagartaac far biatacbnlagy.
The fialda ta ba c«varad by tbia coagraaa ara: ■iacatalyaie, Aainl Cali Caltan, Fine Cali Caltan, Neaevranac aad Cutral, Malecalar Cántico, Oavntran Fracaaaiag, liaraactara, Nicrabial

A



nrtwito, b ñ t M M U i  iutn>»iiip,Itan w titiU: « ccími, «iipntici. rtirfutic», lw Materials, M  i Fm í ,
Feel/Baargy. rú> Cktaiuli, aal »mima icié Fmatotm. A special pltury neeting vill ta lávete! te "Un lint! rlmlop Mace“ ñtk inittJ 
•fMktti fres tbe OSA, Jifu Mi Europa. follovel by a tana Ii k m i í m . A satellite íĵ m í m  vill be M|m í m I ca ca labrata cha 30th auniversery Mi» kil Fermentativa usier the eeapice* of tba Internet isas 1 Connittee aa Kcaaaaic aal Applied Microbiolegy (ICZAN).

Far futber engoiries picase caatact: Coagreee Bacrotnriat COA, Organisaiíc baraaa taatatla ba, 
Ferspaplaia 12, 107$ GZ laatarte. Iba Metherlaads.
20-2A June 1907. lachaba; chaniatry ia acriealtara. Iba lritisb aaaraaaa traía boarl haa afraa* ta enppact Sritiah canpanies wiahiag ta eabibit at tba lachaba fair ia Bratislsva,Caacbaa laaekia. Thia aaaaa tbat csapaaies cae relace tba caat af aafcibitiaf bj appcsninately SO per ceac beailee gattiae a érala ssbsily aal beiag relieeal af ■ach af tba administrativo taafca. larbaba, ehick ia raterial aa Cha aeac «aperrear fair af ita kial ia KaaCara »arepa, effera ;aspantes che eppeccaaicy ca raacb aarfcaca ia che SecialieC blac. Caaehaelavakia ia apaaláa» a aifaifieear aaaaac af aaaay aaa aa aplacia» ica thanital ialaacry ce pralace aticé valaa prelacea aa aell aa bayia» eeaipaear far iaclaaiaa ia plaac ealee ca chic! ceaatriaa, aakia» ic a pareicalarly gaal Ciaa far ceapeaiee ca get aa aacrOa. C^hasis af Che 1907 eeeac will be aa ebeaiaery ia agricsltare. Fartber lecaiie frea Devil Perl, Deaie Cas Fablic Asistióos, S Cracifix Laae, Laalaa SCI 3JM, OC. Talapbaaa 01-37» 7770.
23-25 Josa 1907. CeCCiac laca SieCech Saaiaesa. Caaferilfa Coafareaca. Cbarchill Callese> Caabridge, arcaaisal by che SiaCechaolaey Castre Hales spossorel by Ceabrilps Life Sciaaca Pie. Ibis Cbree ley Ceafervace has basa designo1 ta iacrolsce acaleaica, eacrapreaaare aal beoisooosas ca Cha aaay aapaecs af caaaarcial Bietecbaelocy» Aa Ovsrviaa af che ■  aicaaciaa vill be asía aal illsetrstel by casa hiscarias af saeceaafel "Btart-vpa". Ibis vill be fallaael by iaaevacive aaaiaara aa aapaete af SieCach 
Seaiaaea. Cbrieciae Bsbercs, Coafareaca Sacrecary, FBIXFOST, The Biacacbaalogy CeaCre Hales, Siaglatoa Farfc, Soaasaa, til 9ZZ. Tel: (0792) 29A39A.Telas; A03S0 BUHAME. * *20 Jaae - 2 Jaly 1907. Baaller, Cala. Frontiars ia Biapracsssiag. (Caatact: Babbaa Sikler, Censar far Cbaaicel Caciaaeriac, Macieaal Bareaa af Braviarle,325 Braalvay, Boallar. Cala. 00303 (303/A97/S232)).
0-0 Jaly 1907. Sarfacas af Bioaacariéis BiaCecbaalacy, Cambridge, OR.(Caatact; Hary Carslarffar, Biaaatarials,Battarvartb Sciaacific Ltl, FO Bes 63, Haatbary ■oasa, Bary SCraat, Caillfarl, Sarray GU2 5BH or aa 0003 31261).
7-10 Jaly 1907. Horll caafcreaca - chamieal ^  
accilaaca. Ibis ceefcraaca ia ca ba hall ia Case aal vill cavar all cypea af cbasical accilaats. Seaaiaaa vill coapriae papera aa prrv vatios af accilaaca, 
caaciagaacy plaaaiaf, eaarsaacy raapoaae, rehabilitación follovisg chaaical accilaaca sal caae acallas aal ser-raya. Coetribecel papara are ve Icese vichis cha chases evdieel. Par Carchar iafatsaciaa ceacacc Cha Horll csafarsaca ee cbasical accileacs, aecracariac, CCP Caaavlcaace Ltl, 26 Albasy Screac, Ediaburgh CM1 3qo, BC. Talapbaaa 031-357 2070.
9-15 Aofsac 1907. Clavascb Hertb Aserieaa Ibisabiua Coafareaca, te ba hall at Laval Ueiversity. Par fartber iafanaatioe, asarlas ebeell ba sllrsssel ta Or. 0. Asteas, PipareIsaac la Bala, PSAA, Pavillaa Fael-Cestele, Oaivareitl Laval, Qulbes, C1K 7P0, Cósala.

2S-2S Ascast 1907. 7th Aaatraliaa Biotechnology Casferesce, Oavereicy of Helbearae, Aestralia. 
(Coatact: C. 0. Cirby. The Secretariat,7th Aaacreliaa Biotechnology Conference, CSUO, Divisive ef Chasical an! Heal Technology, Private Bag 10. Clay Cos, Victoria 3160, Australia).
21-25 Sepcaaber 1907. lateraatioaal Ceacrese of Plaac Tiesve Culture, ce be bell ia BofetO,Celaabia. Farther information fees Aacoaie Angerite-2erla, Covers1 Co-orliaator. Ceafress Secretarial, Apartalo Aereo Be. 057303, Kofotl 2, Celaabia.
6-0 October 1907. Hasbiactoa DC. First Isceraatieaal Syspeaiia on Bio-Processing Safety SCaalsrl Caileliaes aal Practices to Insure Worker Safety ia the Bie-Prscessiag of Ialvatriel Chemicals, 
Feels, aal Haace Prelects. CoaCacC: Warren C. Oyer. Jr., Mytsch Pavelipseat, Traatoa. Ml. (609/096/2O37)
9-12 Mevesber 1907. Bioreactors aal biecraasfersaciaaa. Ibis interaseieaal conference 
vill be hall at Cleaeagles Betel, Perthshire, Scetlaal. Tha ergaaixars are inviting papers os all technical aal acoeoaic aa pacts af biareactors aai bietranafetnatiaaa; eba loollina ia 
16 Jaasary 1907. Farther leceils frea Clspetb Ciboan, Organiser, Biereaccers aal biotraaafersations coafereace, Oatianal Engineering Laboratory, Case Cilbrile, Clasgov C75 OQII, Scetlaal, OK. Telepboee 035 52 20222; teles 777000 aalafc; fas 033 52 36930.

0. BBPXmea AKT1CLS
Cesetics aal tba foresta af tba fotnre byCese Maahnaag (CapriateJ frea Daaarlva. FAQ. Case.Val. 36. Ho. 152, 1906/2).

Oaa ef tbe greatesc challeages avaitiag foreaters ia tbe focare - aspeeially ehese vorkiag ia tropical foresta ia levelepiag conatrias - is gaséeles. It is ia tba tropical foresta Chat seac 
af che verll's aaiaal aal plaac epeciee are locatel. Maay of Chase apecies, at preseat, are virtvally aakaovs. As kaovlalge af tba rsseercea cantaiael ia Chase foresta increases aal as tbe aaergiag fiel! af biotechaology opeas aev possibiiities far saaagsaaat aal lavaloynsat, forestars vill be 
presentad vitb a vilo aev eec of cuestiona - sciaacific, ecoaoaic, athicsl aal ecalogical. The firat pare ef Chis article leáis vitb che se queetione ia gaaarsl tana; tbe secoel asesines, in letail, soné ef tba concreta iaplicatiaaa Chay nigbt heve far ferast sssagsneat.

Part aaa
Haaagenaat ohiactives
Tbe vell-beiag aal preductivity of foresta are lepealeat aa tbe structure aal lyaaaica af ebeir gsaetic feualseioa. Tbair iaharaat cspacitias for grevtb sal lavalapneat ara ualcr stroag gsaatic 

eaatral aal caa be iaproved thraugh breediag. The faeva of chis arcicla, hovevar, is ase os breeliag cechaigoae b»e as tba laepar guescioo of bov ta aaiacaia er geaerata usaful geaecic variación far che coatiaeel evolutiva, inproveseac aal alaptatioa of feraats ce huaaa aal aaviraaawacal densads. Hathods 
for salactivs braadiag aal gsaatic naaipulaciao of crasa vill he allraseal, bvt tba sais coacera vill be cha gueacícy sed pateara af gaascic divaraity asedad ce iabibic tbe Isagara arisiag fres usifoisly suacsptibls scaals. Ha ara esekiag vaya ta easurs cha livarsiey aesdel boch far iasaliate benéfico aad 
fer futura ganaratraes - far oev acsasníc geala; far alaptability te cbaagiag sitas sed elisatas; toé for 
eurvivel vichis tbe avar-evalviag liviag csHusity ef patbegasa, pasta, eeapeticsre aal sutualiacs.
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For these iinti, n  i m 4 to look beyond the trees «  oao for today'* breeding to tbo past populations that | m  riaa to thaa end to tha population* «* «ill ha«* ta construct for fatara forest*. H* out consider populations that ara at prssaut of peripheral iataraat hat that nay coataia «ariatioa that will ha aaafal under ethar coaditioa* in tha fatara. Wt ooat aloe coaaidar hok species that any ha*a littla praaaat fiMireiat walaa bat nay 
haaa fatara walaa aithar ia thaasalves or aa aoarcaa of gonas for aaa with othar apaciaa. Tha coeasrva- tioa of traatic raaoarcaa io a coupler task, ia which problaaa and aolatiooa «ary according to tha inoodiacy of coMsrcial aaa aa4 tha oonimc of know- lad«* aboat aad uanageability of the apaciaa iavolvad.

It ia apparaat that iaawat affecting foraat gaaatic raaoarcaa are aot qualitatively diffaraat froa thooa affecting agricaltaral gaaatic raaoarcaa. The problaaa differ ia detail aad aaphaaia, bat tha array of coaoaraatioa aad aaaagaaaat iaoaaa ia •iailar far aany apaciaa. Tha ideatificatioa aad caaaerwetioa of new apaciaa ia aa aach a concern far aediciaal aad agricaltaral apaciaa aa it ia for 
foraat tree apaciaa. Icogarogtaphic aarweya of wheat ara aa new aa provenance atadiaa of tropical piaea, aad the evalaatioa aad aahaaraaaat of naira varietiea are a iailar ia deaiga ta teatiag radiota pine. It ia therefore appropriate for as to coaaidar foraat gaaatic reaoarca iaawea withia the context of general 
plant gaaatic raaaarcea, aad to clarify aaaagaaaat objective* where aoro thaa oaa apaciaa aad aora than one objective nay be iavolvad ia any operational 
deciaiaa. In addition to diacaaaiag naaaganeat objectives, thia article will daocriba genetic 
a— ganaat for three typea of apaciaa; (1) thoee of enrrant coaoercial aignificaaca; (2) thoaa of dear 
potential vale*; and (3) -thoaa of aakaona valoe given praaaat technology. Problaaa of inveetiag in 
acre intaaaive aad coaplete programs* are considered, a bdaia for deciding oe program* inveataanca ia proposed, aad nachaaiaaa to auppore •aaa caneervacioe aad aaaagaaaat are aoggeaeed.

Heaaorina oh iectivaa
Deciaiooa aboet conaarvation of apaciaa or ecooyataaa depend on valne jodgaaeato. He noat therefore aak «die benefit* froa conaarvation effort* aad aatabliah the aeaanrea by «hick valnoa will be jodgod by the people on whoae behalf w* operate, for 

cosarcial apaciaa. the iataraat* of local grower* aad naera are aot aeceaaarily the a sen a* thoaa of large indoatriea, avow if they are ia the aaa* 
c ova try. Parthenon, people other than thoaa directly affected by onr broad definition of coaoercial aa* (aee balow) derive benefit froa, and therefore are concerned a boat, conercial and non-coaoercial apeciaa aad the load they occupy. In addition, there are future generation* of people whoae welfare depend* an how wall wa aaaag* the genetic roaourca.

On* critical factor affecting all available alternative* ia uadarinvoataant ia genetic conaarvation aad aaaagaaaat prograna*. Tha International guard for Plant Canotic tasource* •atiaacas that worldwide expenditure* on all fores of fanatic conservation and devalapaaat for all aaiaal aad plant crops total MtSO nil lion par year. While the danger of genetically aaaliorabla faaina incraaaaa annually, worldwide invostaeat ha* not grown ia the last five year*. Hanes, ia addition to describing the asnagaasne options that ara available, we oust coaaidar the value* placed an gaaatic resources. Who benefit*? Who iavasc* in progransa affecting thoso resources? Hew can a conservation oaaagananc programs* be supported?

It ia claarly posaibl* to aasure tha continuad avolutioo aad availability of plaat aad aaiaal 
populetiooa. Howevar. it ia siso claar thet oaly very eaagra fnading ia availabl* for aay but tha aoat î ortant coaaarcial apocies ia iadnatrialixad forastry. Evon tha axacwtiaa of such projeets aa aa •cogaographic snrvay of world whaat gaaatic rasoorcas. which wonld raquira fnading of tlO aillioo aach yaar for sevaral yaats, ia by no nanas cartaia. If oaly tha najor coaaarcial food aad fibra specias 
are coosidered, iavastaants of an ordar of nagnitade nnch granear thao tha preaant level would be needad 
to conserva and davalop che gonatic resourca basa odsqwataly. While snch fnading i* oot larga xa 
ralation to tha intaraational trad* in agricultural aad forastry produces, tberc ia aa obviooa gap betwoaa aceda aad invastaaat. Thae gap boa aot bato rodneed ia raceae yaars.

Ih* aituatioo ia aot qualitativaly diffarant borneen forastry aad ogroeeoic crups. It ia 
particalorly obviaos ia forastry that iavastaants ia gaaatic rasourca devaloposat cono priaarily trun iadnatrislisad ceoatry acarees, while tha naads for thst devclopaaat exist ovar e nucb broader aras. The deagers iahereat ia chis situación ara thst Cha ovarall global good noy aot be bese served if 
davolopncat ia reatrictad to tha iataraats of a snall sognaat of the public. While it ia aot acceasarily 
tma Chat che wider public intarest i* aot valí servad by industrial devaloposat, it ia siso aot aacessarily trae thst it i*. It i* esseatial to allocat* costa fairly, to decide who paya for 
progranea, aad to detanñae who ia to boaefit fren gene resourca aaaagaaaat.

I aa aasuaing Chat s just aolutioa to this central problea would load to raaaonable but aach 
higbar iaveatasnt in gaaatic asnaganent. The iacarests expressed by agribusiaessas, by govarnaaats aad by United Hatioo* ogoncies - FU) aost notably - iadicst* thst chara ia a recognición of cha naad for invastaaat and devaloposat. The disogreaaeat ia ovar nasa*. Tha inadiac* doagars ia Che praaaat sitoation ara Chat tha gonatic resourca* of aost crop specias are baing ebrestanad by a severa raducción, thst potential prograas froa breeding is foragone, and thst tha gaaatic and acological vulaerobilicy of our food and fibra crop* is incrsxaing.

On* of che festures of cha curreat global acoaowy is che unequal distribución of resourca* sad of the benéfica to be derivad froa thea. Evos withia nación*, tha iataraats of rural sgrieulturises or 
wood-ussrs diffar froa thosa of wrbaa conauuer* or Ciabar aarchaots. Naay gaaatic resourca* lia i* rsaota áreas or in isolscod, sesttorad populación* which aay bava to be extractad and testad alsawbor*. While cha prasanc valué of at lssst seas of thoae populación* aay be due to pase policías aad 
practicas, including procaction of che populatioos, it siso ssaas clsar that nodara gsnecic cechaologisa can aors rapidly dovslop chsir pocaacial and sxpaad chair utility aad benéfica.

Dovslopaencsl tachnology icself, bawevsr, can be coa*idorad to be yac oaocher resourca which i* uoc uoiforaly distributad, sithar withia or betwoaa nacioas. Tachnological cañera* sra cononly concaatrscsd ia urbaa áreas, supportsd by industries or central govarnaaats, snd staffad by profsssional* aducstad in thas* saos tachnological eaatras. Tharo ara substantiva raasens for thosa concsatrations, but cha resulta sra afean unfortunat*. Naldiatribution of tachnological capability laada to a cancancracien of tachaical afforta an spaciaa and for produce* of imaadiat* cenareis 1 vale* to ehoaa who aupport chusa contra*.



laotktr poteatial pntla ia tha Itfntaci of poverleaa fiCun geaeratiaae ea tka geaetic irta w w  left by previoua taaaratiaaa. Tka aatariala «a laaaa 
aa4 tka tecbnology va develo» ara oar eadouaeat to futura gooeratioaa. Tkia eodovaeut eaa ba diaiaiahed or anhaacad. Maaagaaaat okjactiaaa, aaaa by goverunent afaaciaa, aeldoa explici: y coaaidar fatara wiahaa. Okaioaaly, iadoatrial eoacaraa aoat haaaiiy díacoaat fatara aalaaa, aiaca oaly praaaat iraaatara caa voicc preferente». la fact. tka para yac tira of praaaat iaraaatora ia oftaa tka oaly oaa ia acoaoaic aoalyaia of altaroatiaaa by govoruaeat or priato iadaatry. Tkia total raliaoca oa oarfcat forcaa ti dataraiaa iavaataaat prioritiaa iaplioa tkat political or atkical coacarna for futura geaoratioaa ara aocoadary.

Capitaliata uighc argüe tkat oaly tka fraa aarkat caa aaaura auch fairaaaa, uhila aocialiata woald argüe otkarviao. la aay caae, aaitkar could arpaa tkat tka oaly objactiva ahould ba iaduatrial profit. fraa-aarkat ootivatioa aay orfuably raault ia acoaoaic fairaaaa, bat it daca aot aocoaaarily roproaoat joatico. Hanagaaaat okjactiaaa aro proporly aot by political aad atkical coaaidoratioaa, aaly oaa of ukick ia iadoatrial profit.
laucataaata ia davalopiag aad aaoagiat tka goaotic roaoarcoa aro aoo aado largoly by iadoatrial iatoraata, aithor diroctly or iadiraetly tkrougk •upport for gnvnraaaat policioa aad tochaologiaa. I oaphaaixo tkat tkia ia aot a coadooootioo of tka aaldiatributioa of poaar, but aa okaoraatioa tkat tkoro aro iaagualitioa ia tko diatribotioa of goaotic tarfcaológica, roaoarcoa aad pouor ukick affoct aoaagaaaat plaaa. If aa accapt tkat it ia faaaiklo to coaaidar uarioua lócala of goaotic aaaagaaoat to cacuro tko prodactiuity of fatara foracta, tko acia qaoetion to coaaidar ia koo to goaoratc tko ioaaataaata aaadod to do ao oitk aaaa acaao of joatica.
Civon tka aaauaptioa tkat corraat iadoatrial iavaataaat ia goaatic aaaagaaeot ia tkat ukick caa ba jaatifiad by axpoctod fiaaacial ratoraa uodar praaaat 

coaditioaa, far grcatar iavaataaat oaada oavarthalaaa do asiat aad groatar iadocaoaata for iavoataoat by 
iadoatrioa oad govarnaaate ooat ba aooghc. Siaca privara iadoatrial iataraata caaaot ba axpactad to iavaat io prograaac tkat próvida faw rotuno, tkara ia coaaidarakla dabata ovar hav tka aacaecary 
cacbaaga of goaotic raaoorcaa akoald be aanagad. A focal poiat for tka debata ia tka coocapt of goootte raaoorcaa aa tka "rían baritaga” of all poopla.

A libortariaa viov oigbt coaaidar tko goaatic karitaga aooothiag availabla to ovaryooa - aad tbua to aaysao with tka oaaae to davalop it. lavaatora tboroforo oaa tacbaological aad otbar raaoorcaa to davalop a variatal prodoct of bigkor valuó or lowor coat for aalo to potootial boyara, gy cuch aaaaa aa pataat righta, tko initial iavaataaat cao ba protected aad tka iovaator caa obtaio raturoa for tboao afforto. Furtheraara, by tkia vio«, all poopla ovaatoally booafit aa tha profita froa tha batear variatiaa trickla douo to eociaty io gaoaral. Poopla locky aaoagh to poaaaao gama raaourcaa of unraaliaod potootial valúa io thair ovo couotriaa booafit by privóte davalopaaoe of tkat potootial, poaaibly by tha cala of ioprovad varíotiaa back to tboir ova pooplo.
Aa ogalitariao viow of goaotic raaourcaa would coa thaa aa a "eoaaoo heritaga" froa ukick all poopla heve a cíala to aay boaafita dorivod. gy tkia vioo, cha fact Chat oaa eatioe aay bava a parcievlarly valuablo goaotic populatiaa ufcila aaothar aay hava tha toatiog faciWtla» aad aaalytical ccpabilitiac for davalopiag a aaw varioty givaa aaitkar of thoa aacloaivo righta af ovaorohip or prafit. Iba anaquel

diatribotioa of rcooarcoa ia viouod aa tha raault of c kiad of aataral global lottery. A propar fuactioo of govaraaaatc ia to •upport tko co-ordiaatioa of reaourco uac for aariana total booafit, uhila allovíag cock to recaíve profit froa hia or bar iavaataaat.
Tha conflict batucen tbcae tuo viowa iahibitc uhat 1 balieve to ba a juatifiahle accd for largar 

iovcataoata ia gcac aaaagaaoat. Iadoatrialiccd aatioaa, togathar víth forcat aad agriboaineaa ioduetrica, arc the priaary aoureca of iavaataaat capital, aad they largely aabacribe to tkc "libertarian'’ viov. The Third World aatioaa. ukick houaa aaay of tha goaatic recourcea, largely aubacriba to tha cgalitariaa view. Ia tkia aitoatioa, private iovaatora ara ralactant to capitalice loeg-tera dcvclopacat pragraaaaa vickout at lcaat «oa» aaauraaca of variatal protoctiou ukilc davalopiag couatriee aaak prograaaa aopport for tko dovalopaoat of tboir ova reaoarch aad traiaiag facilitiea. Maaauhila, aaaa agricalturol aoad coapaaiaa aad iadoatrial co-eparativaa each aa CAMOOU (Ceatral Aaarica aad Mexico Coaiferoua gaaourcaa Co-operative) aro begioaiog broodcag aad coaaorvatioa afforta oa aa iatoraacioaal acala.Ochar ageocíec, like cha Caaoowaaltk Poreetry Iaatitota aad tka Doaiah Iataraatioaal Pevclnpaaat 
Agaary, have had iataraatioaal coaaorvatioa aad breadiag prograaaea fuadad by govaraaaata for 
philaatkropic raaaoaa. Aa aore private aad govorooaatal agaaciea eater the arana, conflicting 
objectivae any preciada officiaacioa ia co-oparatioa aad ootual aopport. ladead, tka rola ef iataraatioaal aaoictaaca ageociac ia not clear, givaa tka oultipla objactivaa of gaaotic aeoagoaeac programa.

A prograoaa propoaal
Whoa tka objactiva of aaaagaaoat ia aiaple aad unequivocal, cock aa fiaaacial profit, aad the 

aobjoct ia aarcly a aiagla agency or iovoator, deterainiog optiaal iavaataaata end prograaea ia relatively aaay. However, vban tka aubjocta dw coa 
be ha raed or benefited by genetic aaaagaaoat do aoc chare tka aaaa political and acoaoaic ctatúa, aay not 
even be ia the aaaa generation, and aay bava a oultitoda of different noada, prograoaa evaluatiooa vill be quite different. Whereea tka coate of ecological daatabilicatioo aay ba vieuod aaialy aa an 
externality to a tiabar iaveator, a local cooauaity dependent on the lead for otbar producto aay viov it cc aa "internal riek" - aa aay the global ctmunity, vhick aay ba hurt indirectly. Private iavaacaeaca nade for the benefit of future gonaraciooa rick that future gonaraciooa aay or aay not uant certain foreat producto cc at prevent defined. Public bodice, bouevar, nay wick to reduce cucb rick» greatly by aaking certain aacuopciooc about tha anticipated 
oeeda of futura goaaratioaa.

Varioue ayatoaa of public aubcidiee can probably achieve gana aaaagaaoat objactivaa, but not vichouc aubatancial problaaa. Thera are problaaa in achieving public awarenaaa of tka aignificaaca of the iaeua» involved, and problaaa io adjudicating tka racponaibilitiaa of the interacted partía». While noct partica nay agree on tha deairability of charing coat» and benefice, it ia not clear hou co do (hat. Hov, for axaapla, can we beat bear the coat» of coaaorvatioa programa» in tbie gana rat ion uhila future generation» reap tha benefit»? Wow caa the people of Aaaconia juatly boar cha coate of aaiotaining, or not otborviao ueing, natural area» - a policy that nay benefit the global cnviraoaaot ana futuro generation», but not tbaaaalvoa? Wow caa tbo 
gana-rich but technologypoor dovalopiag nation» trade with tha gana-poor but technology aod capital-rich iaduatrialiaed nación»? Can the
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pkilattteifiu of certain paq« w p itt progrs— « that nsy profit privât# aatitiaa each aa «aed caapaaiaa bot aat the general publie! Ko« caa aatiooai prngr«— « of forsign ai< apaitaklp alloeat# <*■<• anoag prngr— a or avalaata beaefita anoag tonnant agencies, privât# iavaatora and otber goveraaeatsT Finally, koa ehoult lakaUi«» be derivad ia taa tirât placa, aa# uhich aegnaata of cha affactai paapla ahaaU ha «pactad ta baar cha caatat
I baliava Chat jaatica far tacara gaaaratiaaa af paapla requiraa pracacCiaa af evolvtioaary potaatial, and I baliava aach pratectiaa ia faaaihla (■aakooag, 1M1). Thia goal caa ha aecoaplished ia a pregraaae af gaaatic caaaarvatiaa (Haakooag, H*4a) Chat ineludes diractioosl aalactiva broodiag ia at leaat eaa aad preferably ia aalcipla papalatiaaa. It •ovlt ala# iaclada caaaarvatiaa ia aultiple papalatiaaa ahaa direct aaaagaaaac iaCarvaatiea ia aot faaaihla. Far apaciaa with high aarfcat valaa, prívate iavaacaeat uey aaaatiaca ha eofficiaat far Cha teuslopaent af co«arcially valaabla variadas aat tac cha pratactioa af cha iataraata af all affectad paapla. Obviooaly, far apaciaa er variacíes ac cha otges af coaarcial atility, aat far thoaa oichaat haaaa toan«rejal haaafics, privaca iavaataaat caaaat ha expectad. Tha valoas ta ha tarivot fran 

Cha gaaatic aaaagaaaac af apaciaa with lítele er aa eaaaarcial valaa ara gaaarally af aach laag-tara aat tiffaao global valaa that che gaaaral global pablic ia Che príaa heaeficiary. la Chat caaa, iateraatioaal agaacias aach aa tha lataraatieaal Oaiaa far tha Caaaarvatiaa af aseara aat Ha Cursi Raoaarcea aat cha Matara Coaaarvaacy aay ha aaatat ta iavast ia aach progranas. Ia oaa soasa, chas# argaaintioaa voalt he avhaitixiag che later tavalayaaat af aera inatiata aat eaploitahlc rimo nial valaca. Thia ia alai lar ta che foaccioas af acata aat feteral agricaltnral raaaarch statioas ia che Dnited SCatas, ahich aappert che tevalopaeat af hraatiag pepalatieas ahich thay ar echara aay asa far enasarejal variaty tevalapasat. Far tha vasc 
asjerity of losa tiractly asa ful apaciaa, hoaavar, pablic aat aoa güvam aatal isvestaasts vill he required. If sana cansreial protacta are avoatoally raaliaat, payasac af rayaltiaa ta thaaa orgaaisatioaa voalt aaaa prepar.

Farhaps tha graateat coaflicts ara sssociacat vith cosas re ial or asar eaaaarcial «pacías that raqvira aaaa raaaarch aat tovalopacac. Davalapiag aacíaaa aay rasist che aacioa af graaciag Fiase ■reatar Biches (Fita) aat protectiag tha privilagas af tovatopars, bvt thay lack che capital aat 
Cechaological capacity ta tavalap variatias as chair ova. I aaggast that sisea tha variatel tavalapaascs that aay eccar is aa iatsacrial coascry ara aot likaly to be asafal is a Ihirt Herid cosatry. Fita cas ha grastat vichase hara ta tevelopiag coostrias. ■owever, sises tha asearíais aset far variatel 
traslaparse ara affoccat hy tha propio is cha aacioes af erigía ast hy che ocasyataaa Chat oopportet chair svolotioe, soas royalty is oved ta tha oatíoae af otitis. Ta thia arcase, rayaltiaa os profics aat faca far oaa af aach satarials aigbt appropriacely be depesitet ia a trust agaacy far tha tevalapasat af tetimologías dsanad rsefvl far gasa aarogaasst hy tha propia is Chase saciaos. A apecial Vsitad Hadoas-FAO fvst oighc ha croscat aat avpplamscat hy govanmeutal aat raa-govsrrasstal agaacias far che tevalapasat af local aptiaas la che rae af che gaaatic roseares aat far tha 1ose-tara tevalapasat af cha rases ns itsslf. The as covld ches he integral parca of a largar gaos aaaagaaaac pragranas aat voalt fie laca aa aftactiva «yetas far aaavriag gaoacia tivareicy.

The issaas iavolved ara caspias, aat cha tifficaltiss ia fiao-taaiag aay breet progra«e prapaaal ara sahstaatial. Hevarchalase, chara soeas ta ha sebataatial rosa far agrsaaaat so a global policy tassrta tha devalapaaat af tha gsaotic rasovraa.

Da have Cha appoctvaity to sake nach progresa ohile pratectiag the iaterasts af che powerless ia 
presase aat fatara gaaaratiaaa. Cas va affect Ce to

Fart toe

1.
Three types af gaaatic aaaagaaaac 
ttenags«nt far cosas re ial develosweet
la chis article che Cera "co«ercial" is aot asase co diaeiagoiah betveea capitalist sad socialise ecaaaaies ar hecvaea aarfcec aat peaaaac suehangs valses. Its fraction is rather ta indicate the 

atacas of variaos species as resources chat retara direct valve aa sane fora of isvestaeet. Valve aay caac free the sale of a highly aaaafactaret forest pratact er fran direct coasaaptiaa of fool. The caacept «ac«apeases valves that aay he aeassret differently by different aaaagers. Ia the analyses that are envisioned, indirect effects af forestry practices as soil, vacar ac sacie scosoaic caseegaaaeea era sot coasiterad as coaaarcial retaras.
The c«Marcial abjective of breeding is te pratees a genotype ar set af genotypes that vill 

retara aa ccsaoaic yield sufficiently higher ar aere aasarat than Che carrest level af yield te satisfy aaaagaasat's definitions af "goat". This definidos is solely is terns of tbs aaaagsr's organ irados, aat che interests af owes iters aat of cha resource itself nay ha ignored. The "aaaager" involved esa be a 
private Queer or a stockholder is a private corporation, or jsst as easily a peasant ia a 
developing sacias. The only regoireaeac af this aaaager is the iavaacaeat af personal tins, effort ar 
capital with the expectation af seas acensare retara.I■reeding theory. The typical forast tree- br— ting epsratiosisclvtss a finita nsaber of selections (froo 10 to 300) asta frsn a populados that ««sally costáis# aers Chas a few thousand 
iatividoals. Ceasral yield î rovaaeats sre Cbought to ho caused hy aaay tifferaac genetic "loci", ar hy gases vichis a chroaosoas. Each locos aay have several "allelic" variants of a gives gsae. lacreases is, for ax sap la, tha quantitative yield of vast froa a species are thought to be a consequence af aa accumulation of alíelas positively affecting this characteristic; such alleles caa occur ac aaay 
different loci. Ia forest trees, «here clear nadantes af single gana effects ara difficult co ehtain, it aay naec generally he necessary ta treat inheritance as a quantitative phsnoaasss. Is any 
case, tbs assvaptias is usually nade, aat oftas bone out, that careful selection rasults ia heritable 
iaprovaasst is the asst generation. Hence, the focus of research ia traa-brsading bes besa es obtaining 
precise esciastss of the breeding quality of potential parents sad on developing several aits to 
selection. Is the initial generation, several source papalatiaaa ara aftas scrosnad aat the beet of these 
used as the initial papulation.

la subsequent generations, the breeding population is effectively closet. Ives if the initial selections vers eoasroua, it is naive to assuae that the effective papulation sise vill rsaain large. In general, coaaarcial hreating can be expected to retaca drastically the affective papulation sisa. Ia spite of the bast intentions to asisteis a large bees papula dan, a corporate tree breeder aay fiat that the insatiate gsis achievable by vslag, far esanple, the five beet rather thaa the 10 to 20 best perones outweighs the long-tern risks af lass af genetic vari sets. This is true far single recurrent soloetien pregraMes as well as far any hybrid recurrent selection pregrsense.
II educed population sisas, ia add idea ta iebrceding depression, cease e lees ef genetic variability aat a ceaeequtnc lees ef the ability ta



respond te akifta i> selection okjtctini. Those an nUu i  to riiitu ii Kowoic or uansgansat objectives or to changing requiranaacs for ecological adaptability. Induced effective population sices aloe reives the ability of populations to respond cmlatively to reiterated selectiea pressure. er to rovoeoo aelectieo. The prohlsn eeena less acvte tbaa ahao applying oev aolectieo to aa evtirely independent trait. Ibe leas of geoetic variatieo aloe precludes eelectiag for qualitative trait grass if they vsrr lest frov the breeding population, and precludes the possibilities of selecting for new snviri— aatal rssyevee fvoctieaa er resistaocea if that variability ia loot (Dailey, 1977).
One anevar to reiacei breeiiag yoyalatioe aice is eeiataiaing a hierarchy ef ralstivaly large, lass highly selected yoyvlatieva (Kaanaaberg, 19S4). Per 

agrnaevic croy ylaats, this ayyroech regains large yoels of saivyroved varieties sad searce collectioas aai yarhaye ova er two large yoyalatiooo that an yertially teatai aai eelectai for save levels ef aiaytability. Proa these aon er less eahaacoi yoyalatieaa, bnaiara caa ievaley ceaarcial varieties. Those yrocoesoa, hoaavar. an often difficalt, expensive, aai tine-consaaieg (Stabor, 197B), aai ia fonst trees they aoy only iavelve eae boas level of selected yoyalatieas (Doakoeag et si.. 1971). Reoevar, owing to the oaten of trao-braniing eyarstioes, each base yoyalatieas weald be aseloss oaless aabetantially layroeai sai, if sobstaatially iayrovai, aight better be bred selectively ia aaltiylo yoyalatieaa for aaefel divanity Csatopeg, l9Mc).
■raeiiag ia aaltiyle yoyalatieas for genetic iivarsity ia also yoteatially aaefal for traits when the aiaytability of individeal trees is net infinite aai there is a range ef ocoaoaic or oavironaeacal variability (Nankeoag et el., 19S0). When breeding base yoyalatieas for isaediace coaaercial aae, it ia thoon tically non coet-affoctive to inyrpve yield or valve ia different yoyalatieaa that an adapted to different aaviroaaaats. By applying siayla breeding yrecedarss vithia each, as adaptable array ef faaadatiaa yoyalatieas can be developed as easily ss a eiagla largo hierarchical base yoyalatioe, and the resaltiag array ia aon readily incorporated into 

advanced varieties. Such an array caa also serve as part ef a gene conservation pregrasan, since intraayocias diversity can be aaintaiaed and nay 
often bo aehancai (Hankoeeg, l9E4a).

Cither ef the above netheda peraits eae of advanced biotechnology, including cloning and gens 
transfer. Tisane coltens or other clonal naterial can be generated as easily ia population arrays as ic single breeding populations. Thus, cloning dees net directly affect the gene aaaagaosat program, it is nerely a special way of using the sod-products of the program.

Siailarly, controlled gene transfer need not alter gene conservation prograaaas, though ic would certainly alter the breeding progress* tbsaselves.At the no east, there are naay obstacles to the use of 
gene transfer, bet it is theoretically possible to transfer sa operational gene free one organise to another. It is else theoretically possible to slter •■ch genes if enough is known about then.Eventually, after s long period ef rather tedious •■farinsulation, gene «whangs* nay becoae feasible.

However, preplans raaain in the use ef this technology since we oust still know fsr note than wa do sew sbset «pacific genes sad the sllales we wish to tranafar. Genas capable of causing qualitative 
chsegis neat be structured siayly enough to be transferable aai te be able to eperata in the heat ganatypa with the iaaired offact. Therefora, os ia

traditional breeding with single gene traits, we are liaited te those few genes above which we con develop seas clear idea of qualitative effects. Since gene exchanges allow otherwise ieyossible transfers and potential alterations, it will undoubtedly expand ovr vision of what it is possible for single 
genotypes te do; it will also be of direct cosercial value; and it will tench us about inheritance. At this tiae, however, it caa be viewed only as an intriguing supplement te traditional breeding netheda of gene aaeageaant (Sedaroff et el.. 19BS). Certainly, we caaaet rely upoe direct 
gene transfer as s usable technique for gene conservation any tine soon.

Managing breeding populations. Obviously, all breeding aethods require greater laves Caents than 
these needed to nonage aa uaiaprovnd forest. A breeding progranae caa involve elaborate testing, 
estiaation and breeding for different kinds of gone effects for several different cesarcial objectives ia several different geographical areas. However, it is also possible te scale operations down to very siayle aystees that produce seoe genetic gain in the shore rue - within eve or a few generations, la a breeding prograsa with ae testing and no base populations ether then the cosercial eae, genetic 
variation is loot rapidly and only additive gene effects for, for exavple, general overage growth ia 
sen kind of envireonsat can be exploited. In elaborate breeding systeaa, far nor* flexibility is created, and inferaation is generated te iapreve future gains, without loaa of genetic variation. 
Various levels of caopreaise exist between these two extranee. Each agency thus require* a decision- ■abing strategy for each species concerned. When 
only eae species is involved, Che allocations involve choices of the n^sr of populations to develop, 
their sice, range of adaptability, etc.

Agencies could organise affordable loeg-cera developneat prograonse for the various subpepulatiens and consider the ccllection of breeding populations a aetabreed with tbs objective of ensuring the overall 
utility and iaprovaaeat ef the species (HaWreang, et el.. 19B0). However, for aultiple species 
progranaes, an allocation of effort among than oust be determined. For cssercisl needs, it is unlikely 
that all specie* would be of equal iaporlance, and for biological potential it is unlikely that all 
species would be equally likely to generate gains. Therefore, to aaxiaise coaaercial profit with finite resources, particular sets ef traits ia particular sets ef eaviroeaeats for a liaited array of species 
could be progressed. For exaaple, Ohba (19H4) proposes te subdivide Japan into senes with differsc 
sets of priority selection criteria that dictate the intensity ef breeding te be followed.

Assuaing that sene aethod of allocation is chosen, each agency is likely to derive s list of species, each with * different assigned priority.Many agencies will probably arrive sc a highly skewed diecributioo of effort with oea species developed intensively in naay nultiple populations sod all Che rest relegated to the siaplast level possible, Even if several species ara given son* attention by several different agencies, ic is likely, even considering those species sc present cosercially 
useful, that naay of then will not be bred intensively by any one agency. These species nay 
therefore never be developed ss s collection of populations ia a cohesive natsbrsad. Alnoat all of the coaaercial aagio-spema and the firs, the larches, the coders and neat piaas ef North Anarica fall into this category ef noderace neglect. For such species, intaraeency efforts nay be required to conserve and dava’ -ilatioaa in low-intensity
progrannea to anh. ■■■ ir potential use for future g«natations.
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While eon* coqHrcial ifteiu cea be expected to 
ka aall developed, either within |n*ir— at or privet« orgaaisatioae or by efforts aoeb ao tha 
International Onion of Forestry Besearch Organisations working partial, aaay coaaercially oaafal apodes will aoc. Fataza aaara of foraata 
will likaly fiad that opportaaitiaa for aahaacaaaat wora loot, aad that tha geaetic resource waa erodad to aoaa oxtant, la North iatrica, Earopa aad 
Beat Aaia, tha aaia problaa ia axpactad to bo tha lack of aahaacaaaat programs* while elaewbere both coaaaraatioa aad onhaecsaaat progresses are aadarfaeded.

Dafortaaately, there ia ao geaeral forna ia which to diacaaa a global atratogy to idaatify apacioa that caa be aafaly aeglected. Hence, there are ao ratioaal choicaa baiag aada for aa optiaua prograaaa of raaaarch aad dewelopaeat except the proaaat, aarrowly coataioed acoaoaic criteria. Hecoaaaadatioaa of the Paael of Bxparta on Foreat Cana kaaawreaa, aa FdO atatatory body aaatiag every three to fear yeara, iaclade liata of prioritiea by region, apaciea a*d operation; thia ia a oaafal 
first atap ia identifying global prioritiea for actioa.
2. Haaasoaant for potential cowrcial waa

Thera are generally good biological and acoaoaic 
raaaoaa for the prianry coaaezcial apaciea to occupy oar iwdiate iataraat aad for aa to devote aajor afforte to iapreving apaciea that are already ecoaeaically aad ecologically wall adapttd. Navcrthalaaa, aa prodact requiraaaats aad the phyaical aad biotic oaviroaaaata of foraata change, it ia aot aareaeoaable to »»pact that the liât of cowrdally inport oat apaciea will change. Ia tha United State*, for exanple, a aaall change in wood prieea, or ia the location of coaaercial foraatry eitaa, or ia plaatiag techniques, coaid aska aoaa apaciea of Ainu*, Prow or Qoarcu* noth aore likaly 
Candida tea for cow rcial dewelopaeat. The need for raaervo or aabatitate apeciea aad varietiaa aa a eafety aet ia obvioee. Thia need bacoaaa aore critical aa the genetic baaa of the priaary varietiea narrows. There are, of coursa, abundant exaaples in forestry arouad the Pacific Basin aad froa North Aaarica aad Europe where native specie* are displaced by other coaaercial apacioa, populations or provenance*.

Tasting he* bean extaaaive for aoaa species, aad trials will undoubtedly continue to b* established. 
The objectiva of nose of those past trial* has been to replace whole population* or specie* with others that batter aset present-day need*. They arc, however, siailsr to test* designed to evaluate specific trait* of population* for possible back- crossing or gsaa transfer of given traits into established varieties or populations. Theae trials often have two principal objectivas; (1) discerning and a sapling the distribution of genetic variation; and (2) analysing and discriaiaating useful differences between genes, individuals or populations. These tws objectives are discussed below.

Cenetic variation. Tha first objective is to understand the present distribution of genetic variation produced by the coabination of natural forces and huaan activities. Fundaasntal questions need to b* answered about the structure of species, the ways in which different genes and gone coabination* asy b* coassa in seas area* and rars in others, aad the extant to which such patterns ars related t* tha species' survival strategy. A few apacias each as Finn* raainoaa contain relatively 
little genetic variability; saaplsa frsa adjacaat tree* er fraa different sods of the distribution of

tbe populación are alikc (Fowler and Lester, 1970). Noet trae «pecina, bowever, aeea to coataia high 
lévala of geaetic variability, of which tbe proporciona located withia staads are greac - at leaat ia relación co aoac ocher plaat apeeios (Haarick, 19*3). However, it also secas Chat chore 
are finely twaed heritable adaptación* Co eaviroaaeatal gradienca aven in apeciea auch aa Faendocauga aenxieaii (Caapbell, 1979) which generally do noc diaplay auch discernible variación bccwnea otaads (teh, 1981). The lack of high geaetic variability ouong stand* therefore doea not necessarily iodicace che absence of genes Chat coofer special adaptación*. Furtheraore, there is anbscaatial evidence of significase lévela of differenciacioo auoog conifera in Europa (Huhs, 1981) aad ia Japaa (Sakai et al.. 1974).

One of Che problona nn have in scudying Che exiecing lévela aad patCeraa of allelic discribntions is chac we caa saaple populación« oaly vichis a very narran alice of tina. Wbile che chaagea ia forest gene patearas that iaflneace adaptabilicy uay Cafc* aaay years aad several generación* co equilibraCe, 
scudies of gene variacious have generally buen liaited co ene or too decades aad oftea to aaqlu froa oae or two years. Loager pacceras of geaaracioaal chaagea ia stand structure are easy co ni*» vith liaited saapliag. Thna, Che pateara of alíele disperaal aaaplsd ia eascera North Aacricaa 
foresta, for exaaple, aey reflecc ooly che disperaal coadicioas exCaaC at Che tías of stand 
eetablisbaaat; tbey aay raflecC che aocio-ecoaoaic ailien of Che 1930a aad 1940a aora chao aay biological ateady—acate condición. Huasna aay atrongly iaflneace Che geaetic structure of forest 
Crees directly by selectios offsets aad iadirectly by chaagiag pollas and seod disperaal aad soedling 
deasicie*. Huta, e* deCailed elsewbere (Naakooag, 1984b; 1983), the geaetic dynaaics of our forestapeciea aay be nadergoiag substancial changas, and it is not at sil clear Chat evea Che crup«race conifer 
apee i*' are at presase ia a scaady acata. For exaap. ia Fian« Canda (loberda aad Coakle, 1984) aad Finu» «ylvettri* CTiger«e«dt, 1984), Cha populadnos are not ia equilibrio. Siailarly, ia aouthera pino bestia (Dendroctoooa_frontalis Ziw nsann), tbe popolations are not se a atable equilibrios (Naakooag et_al., 1979). Furtberaoro, if tros apeciea ara ia a ataca of traasitioo, so too are aaseciated apeciea as well as tbeir pese and pachogea popolations (Naakooag, 1983). It ia «specially iaportaae for u* to recogaise Chat atacas of diaaquilibrina asy have bees cansad by buaan iapaets on che geaetic structure of internetiug species. As 
a rasnlt, wa ausc asareis« caución vhea axtrapolacing froa presase condiciona to aay eesuapcioos that the 
presase populación struccnree ara opciaal, aquilíbriua acatas.

For tropical species, wieb aora caspias and raatrictad reproductiva nodos (Stern and locha, 1974) 
and aora coaplex stand structuras (asheoo, 1978; lava, 1976), acological aad genetic scructural coaplaxity asy ba iaportaae for species sdapcability aad continuad evolutioa. Forest populación» asy hav* 
«volved ia cha trapica vith fina, atabla subdivisión* of populados*. Taaperato forasts, vhile noc atabla, aay ba adaptad to vida variación* on populación sisa and distribución. In che eropics, howevor, oultipl* sus 11 populación* appear to ba the no noel scructural nodo for trao apodas, parhap* bnffsring «podas sgaiaat psthogan apidoaics.

A preblas ia usiag auch species is sur .-taarly cocal ignoranca of choir gaaede * truc cura. In che abeence of kaowlodga of tbe coevoludoa of coapotitors, posta aad pothogaaa, it is oacassary to 
«ovo a graatar divarsity tbsn aay ba ultiaataly aaodod uadl swck variados« as «ay ba raduadaac cao
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be safely tli>iucH> Thu«! the first objective of provenance trials is the study of natural population stroetores.
Useful popolstions. The second objective of provenance trials is to identify popolstions for 

use. It does not necessarily conflict with the first objective - understandint the distribution of {caetic variation - bat it is oriented towards practical breeding decisions about initial fain and ¿Mediste gene conservation. AssMing that we know what traits or genes are desirable, the direct problen is to estinate the probability that a res sapling will achieve sufficient additional gain to be worth the ettenpt to find such better populations. He oust feel not only that such populations exist but also that tbs tests are designed to locate and sanple better populations in a tinely wanner. If there is 
little evidence of large population differences, little benefit will result fran new population sanples (Henkoong, 1978). Sinilarly, even if differences do exist but are randan with respect to say nassarable feature of the eavironannt, we will have little chance of directing a population search with a reasonable probability of achieving additional gain. Parthenon, any expected gain frou population nselectioa nay not equal tha gain aehievsblc by ordinary breeding with previously established breeding populations. However, until the distribution of alleles for a.1 traits of potential value is known, we cannot know the costs of forgone opportunities to incorporate particular traits or levels of trait perfoneness.

Hence, the search for populations usaful as sources of genes for producing subsets of desired traits is directsd toward finding gsnetic variation. The design sad analysis of such tests require no new statistical theory: aultiplo regression techniques 
can be extended to nultivsriate analysis (Msnkoong, 1967). For those purposes, several regression variables can be identified es causal 
variables or variables useful for identifying the location or identity of populations. The analysis of association betunan s dependant response variate, 
such as growth, and independant variables, such as altitude of origin, is chan carried out with several response variates as well as with the correlated relationships enong the variates. It can than be dataninad whether variations ore other than raadon, and the sise and utility of those variations can be eaciaated for any single trait or conbiaacion. la this way, we can detsrnine the usefulness either of any previously senplsd population or of uasanpled but potentially usable populations.

Advaness in the design end analysis of such tests have usds the schisvenent of these objectives attainable in noderate-sised plantings. However, for pests and pathogens, idiich can evolve relatively rapidly, estiMtsa of types end effects of resistance have to be aade within the context of their population sod their evolutionary dynsaics. Testing 
and estiMtion procedures for then differ frou those for rasponees to physical environnsntal variables. Tasting is directed to discerning genetic variations 
in fame of resistance or reaction pbenoMna.Dynawic analysis is than required to predict the effects of introducing resistance types into a forest scosystsn.

Sinilsr testing procedures ere needed to conserve sad develop sgronanic species and vsristiss 
not currently in coueercisl use. Often, little is known of tbs present or natural distribution of traits or alleles, of the location of potentially useful populations, or of especially useful trait expressions. Therefore, studies of wild relatives of crop plants are directed to understanding tbs evolution of the crops and to finding sources of

genes for introduction into coMtrcisl varieties. The eeogeographic studies of nocr-cowwercial varieties ere directed prinarily to finding genas that My bo useful in established varieties and in new breeding populations. For May of thase crop species, with their short breeding cycles and long histories of breeding, concern has focused on preservation, tace endangered sources of gera-plasw are secured, geMticiats trust that the testing and enhaaceaeat 
stages of selection can be carried out at som leisure. The organisation of such progrsMOS is not well defined or fixed (Xaaaeaberg, 1984), and the difficulties of breading sod back-crossing are not trivial (Frey et al.. 1984). nevertheless, I believe that success will be achieved. Thus, while specific breeding techniques and the organisation of breeding populations My differ (Hsnkooag, 1984c), tha probleM 
in testing tree and sgrononic crop species are sinilsr for species or varieties not currently in coMorcial 
use.

Two kinds of prograaMs ara M odsd to realise the potential value inherent in preserved secondary 
populations: testing, and developMat. Tasting is geMrally required to judge inherent capabilities; the testing efforts nMdod are those outlined above for provenance testing. The devclopeental or 
eubaaceuent efforts are those outlined for the creatiM of hierarchical or Mltiple populations.

The source Mterials for testing and developneat oust be som ex situ or in situ sanple of the available gene pool. As a nininun, such a sanple oust be large enough to have e reasonable chance of saving the usaful geMS. Evas with rh, beat sanpling efforts, however, this niniauu My niss May allelss if they are preaent only in o m II quantities at the tiM and in tha place where tha sanpling is dons.That is why it is so vital to deterniM pattsras and 
structures of variation. To reflect Che structural diversity which My exist in populations, sanples are 
needsd frou different erus, stands and individuals. Whils difficult, such progrswMs ara feMibls.
3. HanaxsMnt of non-coMsrcial populations

The vest Mjority of forest plant speciss have little recognised current or future coMercisl value, or no function that is not otherwise served by other species. Thsy My be useful only for som elsMnts of 
ecosystM stability, or they My be considered to be potentially useful, but only for unforeseen future possibilities. For such species there exists no effective concept of "iaproveusat” for hwnsn use. 
Hence, Mrely ensuring the continued existence of s eeaple of such populations or species My be the only MMgeMnt objective. The ssnple should have som nininun nunbsr and a reasonable distribution.

There are et least two reasons, however, for considering sonewhst wore intensive naMgenent than chat which is inplisd only by the nsed to conserve such species. The first is the direct utility of such 
populations for tbs study and understanding of essentially natural population processes. The second 
is the possibility of uncovering uses st present unknown, such ss Mdicinss or iosecticidso. Since our understanding of the evolution of forest acosystoM, and even of the sost valuable coMorcial species, is 
so tenuous, there is clear advantage to Mintaiaing at least a sanple of the evolutionary systM. For species in som rough stats of equilibrium it is inporcanc to know if their genetic and ecological features srs siapls or couples, if viability selection factors or Mting habits sad fecundity interact Co conserve or dissipate geMtic variation. If species srs not in s stable equilibrium their ability to return to an original aquilibriM or to shift to now equilibria or Unit cycles, or to go extinct, is so inporcanc consideration.
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Wi would like to kaov aloo what faataraa of 
evolution have eoiafini to craaca ouch a cab la or 
aaatabla behaviour. By learning aboot tha poaeible bahaaioor of ayatana, oa cam iaforn ooraalaaa of tha poaeible way« ia ohieb tha coaaareial apecies aad foraata ia general cam foaetioa. Tha deaiga of faCara foraata ooold undoubtedly bo bottar informd and would likely lead to aora atabla foreat •coayataoa with populationa aora broadly adaptable to variable anviroamnta. Tharo are, of courae, tha farther booafita ioharaat ia aiaply ooderataadiag haw tha world really operatea, whether this leada to iacreaaod Inn otiliaatioa of fareata or aot.

Other cootribotioaa of min i nma i i ■ ■ 1 apaciea to acooyataa functioning aad atability cannot be lightly dieaiaaod, While highly cooplex aad iotardepeadent weba of aaaociatioo nay often be fragile and eaaily degenerated with high extinction rataa of conpooent •peeiaa (May, 1973), tha exiatance of fragility doea aot iaply that apaciaa or ayatana ahoold be allowed 
to dia. Bather, far oor own benefit, wo aoat recogaiac that the variowa faoctieoa of noo- ctwarcial apaciea include the long-tarn productivity of all other parta of the acoayatan.

The naaageneat optiona for thaae popolatiooa are eora reatrictad than for coonarcial apaciaa aad atanda. Bone torn of ia_aitn coaaerratipo aeana beat, ewaa though it nay be neither the noat aecore 
■or the leaat coetly option. Since apaciaa valoea are likely to be aaaociated with comuaity faactiooa, conaerwatioa ia parhapa noat eaaily aaaorad by area naaageneat aa ia reaervca, parka or natural arena.Tha requiramnta of population aise aad nultipla popalatioa diaperaal raania the a ana, aad eiace little direct control of aaeh apaciaa in any one area can bo expected, ooue redundancy ia needed in aiza of 
individual popolatiooa and ia aunbere of popolatiooa. For apaciaa in which population aiza ia a driving factor ia evolution, the nultipla populetiona ahoold be of variable eitea. For apaciaa that reapoad to known enviromental variabloa, including tha co-evolution of other apaciea, eanpling fren the range of thoae variabloa ia aa efficient natbod for capturing aignificaaC genetic variability.

For nony apociea, however, even auch racomeadationa are futile, ainca ao little ia known of the apaciea diatribotiou or even of their eaiatence. For theao, targeted aaapling in cantraa of diveraity auch aa outlined by Firea (1978) nay be the only realiatic hope of their conaervation. Obvioualy, where known ceutree of divoraity axiat 
within a apaciaa, thoae would be prine targota for eanpling. Supplonentary eanpling fron nora oxtrana populationa ia deairable (Baakoong, 1980).Similarly, we ahoold not roly oxclueively on natural reeerveo in centrna of origin or diveraity, but ehould alao reearve ataaa of nora axtraae habitat for 
the varioue biotypea to anauro aaapling the genetic diveraity of the contained apociea. There ia, in 
fact, raaaon to believe that tharo ia a eubetantial degree of independence between noaauroa of biological diveraity and the adaptive variationa that axiat within apaciaa. While certain typea of apaciaa interaction nay tend to incroaae intraepecific genetic variation (Leonard, 1984); Futuyana, 1983), other type» nay reduce it. Thue, in order to conaorva the viability of an acoayatan and to anaure tha availability of genetic variation, the dynonice of apaciaa evolution will require nultipla population aaapling.

Whether wa coneidar a apaciaa aad ita eaeociatae to be of coonarcial value or not, we know that genetic and ecological variationa ara not likaly to be in an avolutioaarily atatic atata. While aona nay hove inpovoriahed gone poola, and aona nay contain all genetic variationa within ainglo Urge

popolatiooa, noat nuat be coeatda red to be in aona tranaioat evolutionary atata. Whether they have been 
atabla iu the recent paat or not, hunan activitiea have probably at leaat changed may of their equilibria. For aanagera of genetic reaourcea, the goal ia not to conaerve a atatic atata but to contain a dynaaic ayaton, even though oor uadaratending of ita dynanica ia vary magre.
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