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,, 

f~f{ r· ... r-n"1f1'h"1'~'~'• th,..t f".,lr]•1!.1•.,r·w ·1'1P"'• '..l,. 

!1•n'.·"·lu1 ,;,~'Ji r r11T1r,1111n-., rnno;1rfp1· •hro&\ -;n::rr ...... 11 • 

1r'n1••1.1•1rir•· ~n,)..,l•'rl'l•' qt •hn O"n,:.t1r i1,11Lor·'·r·1! 

,p·1 1 ~ir·n ,·f•:r·.,·. rd ·1•1nr.t1r mnrl1fic,1~i,,~1. ~f1r'l,;w-il"ld•J•~ 

•I. !11.1'!
1 ·• p,..-p·1·,,•,,u• ,p~rf tnw•r.1lrH:1r,11 d,\ 1 ,t 

''('.1t,\r1 tt1ll 1 '", f\Tn•cchnc.lrJ'.Ji ~J~.,.. ... ,,..,,•,h. 
' ~' I • I ) lfl l 

M .. 1n1 b1n•-:-rh·1r1ln•Jy rrJr'l'lp-'ni __ ,., ,.i<1t_f'I 1·_)·)() .. , _.,ti, 

·.l•..trply h11Jh~1· ,.,..,,..r~'!Jf:' ... 

W1q1 ft,,, '",t.11·• ot .\ 'l''# rf,'r.Hf,-., th,, f,,1,tl•h rd 

q,, l11()f,~1h11nlnqy i•1d1'.~ry in •hr l')~fn.,, , .. , .1 'nflf1 

,.,, 1t1111l1 ·.r1••·r1l,ttinr1 rr th(' rln\ll nt .,,,.. p., ... 

dtit~~d'::l !o; J'1-, ~ 11 d~1...1.ltil"l. ~h~ :·~d:..:s•.r·•· !-... ·•·o·.:"'ll 
.. _,,..,,- .• •("l·_.,,1rr!<".. pr·0tltflti;!;~~- CF'-fl" :·,~ ; •. 1 l'~ l ... t·~·-

•·t, ·~t,~rtl1\ tnr· '!l~~'l\ P?1,~..:irh•·0 1 t'l.l~ 1n~·r.1:·;~~. ,..iH 

;.,, '"o?-'~ed pr·eduf t '\Cl!tJ, lt'ri•.r·ib:.:•_;r,tJ "'•Jr·~-: 

' i •.1'1Tt;1 ctn~ l v to ; ni:orri~. Ht~ ... tl'• t?r· _ ~ ~·~: ; .,~;. ~ • r· ._ 1~ .1 

""~H~lt" !...-; ntlt \'t?~ ..:;~'l)R;r,Q ~-=- rr-t't 't. 

4, (t'r·d,n9 tc a l•lR'l ~111·.-~._ ·~~ ·~'!?nr·l .. r,nn 
hTn•~1·h~ioi(:H1~· i-ompanle<; hy Er-~<;· i.. 'to:ai~ .. 1 
Sa" Fr·.1.r··-~"i.ll'·~ased coPsu!~;r,~1 ,;r·t:". l"·l· •. l~·p~.· 
;_i;ip t0Hr·th of ~iote:.:hnoicia, cnmp.lPlcc; ~·-~ , . ..,D ,,.~ ;nq 

•1i>t pr·etits. El'I~ fl'Ore th;1;1 "Cl rer· cpnt o• .ii~ . 
'(lmp~nle~ ar·e setJina SO'T'IP lmoro...,el"ll?P': !n t''!'1·r,-.nnan\..P 

:n t~rr.s of <t~allpr.losses c~· lnn::ier· l,,-,,•it<; •h<l" 1·1 
r1·e· ... 1cuc; Yt-. .. u·s. 

(ort"lllPed l\.)B(l revenues ~~,~~l 1~d sl ;,1h~ Ty :"t'tl')r·~ 

t h .. 1 ~, .; l . ~ ~ i 1 1 i ci ri .. an l n c ,. ease c t _-:. 3 r o? 1· ,_ e ~· t 0 •' i? ,-

1 · rnR. 1n .:iddition. in 1Qf3•l. thps'°' CO~p3ni,os 

'"'["Jrtpd a combined loss of $1.''. ~illi0n. lM··:Pr 
rn~p~niPs. includina Amaen. Bio~en. CollaaPn. ;inrt 
l~Pnpnterh - ... ith a tew major pr<>durt<; amnna thp'TI 
saw '.h» arP~test inrreases in rpven·.ie'> <ind 
p~-ninus. Fnr some companies rppnrtinu a net 
il'rnmp: l~RQ mar~ed thp fir•~ •Pill" nt ~rnt=t~h;lit~. 

Sales account for about two thirds or rP•enues 
tnr those companies mar~etina products. Tntal s;ilas 
re<iched nearly $h00 million ln 1q8q tor ~O ot •h• 
~5 rompanies reportino product s3les. This 
51 per cent increase 6wer 1Q~R sales is hiaher than 
the industry average of l] ~er rent growth in sa:es 
fr·oM the survey bv Ernst & Younq. which deter·Mi,..pd 
that ],! ppr Cent Of all COmpanips have poOrflld <;alP~. 

[tintract research and rollab0r~tive R~Q 
;igri>ements provide the second most significant 
•eour·u· of revenue for most. romp;in i rs. R&fl spend i n~J 
averaues b] per rent of s<iles in the biot.Pchnnlooy 
indusiry. Biotechnology companies in the area ni 
thPri!peutics an~ aoriculture can rasilv hawe R&D 
e•penses at levels.of more than 100 oe~ cent ot 
s a 1 es . The no rm for R &O spend i n g i n t he 
ph;irm3ceutical industry is 1~ per cent n• ~ale•. 

An;ilysts predict that the lt'JDCJs will hri~g an 
inrreased flow of major bioterhnology produrt•. 
In~rodLcinq at least one new. and often a first. 
product is.the goal of most companies in thP npar 
future. As many companips approach thp fin~! ~ta<1P<. 

at product development and preparation tor 
markP!ina. e•penses inrreasp mi\r~adlt and P~rriras 
ran drnp dramatir;iliv. 

ri.\ 11'r r nnr~rn. 

·. , ........ '·.· p • .,,. (.:~~ nf lil !(\r:1pt·~;..,., ... ~r~ ·~--11'1 r"',l'"' 

.: •. .,1, •nrJ nf .-l tc,.,.,, rnil1;on dn11l1· ... c-1,I· t·. t11 • ., ri•'.d 
I 11n .tr~ri l(l D"r r "nt ... ; 11 rlf\P,! t .•. .,,.,, ... 1 ~'· • .,. 

.·1·! ,,. 1,11 'nr '\nrTi.-i ,,.,~r.1·11f·-. .; .. C'r·ir,· •. ,., ... lr·•· 

t,) n•·r· f•·~·t rit .. , .... ,~11 11\l'tlr·~r·i •.. 

I'• f r •'rl t I\ 
0 "!1; rf-'",; ;ll-l. ,fF'•t rl f .•,. r•· I 

,,.,:r,.,p1 ifl-; ""il! c,1u·,,,1...,~ 1 ..... ,c, th~n 1 .,1n11ti 

1 ,,,,.,.._.,~I,, 1 •\ t ''1 ~·1 r t '1 (f. 

r•: '.tr•:•• 
"" ; f ~'()''I 

r. 'I•.,,,~r~l, r0mptl·1it)'\ .. ,,.-.~ ',';Jlr''" t • r "'!' • i.,.,.,,... 
,r 1 11I'~;. - r1~11( ~rt111•y m;\r·~"·'" •. ~:.:.f1 t"lr 

rri.tn•1•,•.~ 1 1r1nq ~lli~n.·o.-._, ,,Tth 1,-tf"r'J" 1nmp.F·1.•· .. ,u1r~ 
.... ,.,,I•'I...... .1":!1 fln ... prn~l11r.i'", ..ttt.Jrf1•·f ...... · •• ·r.1! 

111~1(•1'1'••', ·~1 Tl~') "1nrf ,\ft> l11,t•f;r·1J ~fl .,.h,i 1 ..,., •• 

!1 •· 
1 ; •'. ,. ,\ 1 ,. • h•• f 1 r "'•" .... t .\rl,...'• n f r Pr"."11 1 rl '• 1' " • 1 •I· .. 

1 r·d.: '. t r y . 

t-•~·fJ" ph.1rm,,(,..1J~11~l ,rimr,tr.!r·. :,u1 11·,, ,fl', 

,\"'l111'",•1n1· nf t "'..11'1.lllPr ..-nmp.-ln 1 ..\~ ,, m.-.,, ... ., •,, ·1ht,1in 

.tn 1•", 1 rtt'1: .. ,h.1 rt t,•,hnn1'lqy rH'rf Pntrr th~ 

h 1 n• ,,, t•nn 1 <VJy .tr""'"'. 

rJqt ,,11 ,t(r1·11".1•1n•1", or mf"lr·qr·r·, ,,,,,,,..,. t,,.,.n .tmnnq 

l,1r iJf' ph,1rnq1f'11t11 .'l .tnd "',m,111r1· ~Totrc t1r~q!1lfJ'i 

''~1p.tn, "'· 



llnlikt> the acquisition of" hiote1h fir·m to, :i 

l.11·11·'. i-apit;,l-rich phar·m,veutic<>! rnmp;in·; . 
. 1•quisiti1m of one l.>ioted1null'uV rr•mpany b) iln!lth•>r· 
•·dn strain tin3n(es and often requir?s bettino nn 
f11t111·p pr·osppr·ity. 

(nmp;inie<> with sui:re<;sful product launrhrs mav 
bpoomr se:f-sustaininu companiPs in the future and 
find public markets m;re willing to invpst. Alon~­
statPd uoal of biotechnology companies has been to 
operate as independent. vertical iv inteorated 
hioph;ir·mao>utical firms. Host companies curn>ntly 
rely on manufacturino alliances to market their 
prnd11i: ~ s. -

However, in licht of indu<;try ooals. companies 
will have to ba 1 ance short-term cash returns with 
lrHHJ-tpnn commitments to outside companies. An 
;,,, 1·e;1se1f number of str·ateuir alliances throuaho11t 
•.he l'l<lOs. concludes Ernst.& Young. may 1!.'ad to a 
"~mother •onsolidation of the biotechnology industrv 
in the future. (Abstracted with penni-;sion from 
!hemi~al and ~ngineering News.~ April TU90. 
op. 1-11. h, Ann H. Tha)er. Copyright ( TQQOI 
~maric;in themical Society) 

AlOS epid;mic mov's ~ou~1 through Africa 

hlOS hi!<; -;pre;id so•1th from fa-;t Afrir:t to 
:imh;ihwe. Al the <;t;irt of H;iy, thP country's he<>lth 
1Pi11ist1·v ;innounced that Zimbabwe now had 
.·. '75 [Onf i rmed cases of ful 1-blown fl.IDS - thrPP 
t im~' lhP official tot;il nine month.-. before. 

Tru1.k drivers have helped to spread the disea'e 
throu9h the rontinent. Three years ago. an 
1mpubVi..,hed survey of 300 bar gi.-Js living along thP 
two m;iin artpri;il routes betwi>en Zambia and Zimb;ibwP 
fn11nd !hilt .-.omp 70 ppr cent wen~ HIV-positivP. 

The level is similar to that for groups of 
pro~titute.-. and bar girls tested in Uganda, Rwanda 
;ind Kenya ;it around the s;ime pPriod. Between 
1,7 per rrnt and QO per cent of them ..,ere found to 
have the virus. 

[ven more alarming are the f ioures for 
Zimb;ibwe'-; first-time blood donors: some 7 ppr cent 
of whom testPd HIV-po.-.itive during the fir~t months 
'lf 19'l0. OvPr half the rlonon were tpenagP 
high-school .-.tudents. hardly any of w~om were 
inf"rtrd. Among the rest - the f ir~t-time donor 
.irf11lt~. mo';f nf w'iom were factory workers - ;ibo11t 
1~ prr CPnt wprp inf ectrd. 

f ,.tf h clnnru- wr1~ ti r·st e.-,.mt n.-ttf hy ,. nur·~p. 

• .,,,,,..,,.1 fl'r! . .ir11f then m;ide to o;i<1n ii fnrm !h<>t -.n.,rrht 
'n rfi•,.,1111·;ir1;. donaf.1r)n<, from tho~P whn hil'IP h.id ni.rny 
·.•··uA1 J•Ar-tnPr<;,. Thi~ ""rJQ"~t.-. th~t HIV-p'-"''~'''"''·­
·•' J,,_.,.,t ..ttnnrlfJ urh1111 ttd11lt,.,, m~v p ... rPl'rf 1~1 ppr· ,,.nf. 

llf11.,1· •,t.,ti~tir' from "ro11nrf the reoio:i ,H'<• 

jw.1 .1•, ;il.rrminri. A ·.ourre in /imh;ihwr's hr<tlth 
-. .. rvirl' •,;ty<, th;it recent lf"~t·. nn ;rrl11Jt5 in th<· 
,-,..,,,;,.,, •<tpit.il, 111.-.ilkil, found 17 P"r rent to f,.. 
ird"c!•·d. [wtrarnl.ttions m;irle by 1 <.nos11Jt,1nt 
"rir!Pm,,Jlooist from M;rl;iwian r,11rvey diltil inrtir;rfp 
th.ti fl pPr rPnt of '•<>•11-'llly <>drvP ild11lt.-, in thP 
'"r"1t1..,'·. r··u·..tl ,trP,. .... "'"rt l'J ppr rrnt ')f thn";.'' in 

'""'""· """" fflV. lhe lonq-runninq civil wilr hil' 
P"'"""'"'I wir!Po;prp;id d;ita rnl lertinn in Ho1i1mhiq11<'. 
hcol 1."t y<>.ir TO per r.ent of adult.~ ~amp led ;it 
rilnrlom in the Reira corridor, ;incl 74 pPr rpn1 nf ii 

-.n1.1 I l qrn11p of nf·wl y returnPr! rPf1H)PP', wt-re 
rli•.rnv<•rPd In hr r.;irryinq tJ•p viru-;. 

',11rh f1q11reo; .ire omino11~ly <,imil.ir to tho~<> in 
llqMHf.i. where" n;ition;il •.urv<>y rilrriPd O•r' in'"'" 
f'lfll .111rf e.trfy l'l::\A fnunr1 tl1i1! ne.irly A00,000 ppopl<' 
(inc l11dinq 17 per rent of the r11ritl .ir111lt-. in onr 

1·~ui1ir1. tlfHf ~ 1 q ppr· cPnt nt tbt• ut·b~tn ~1tf1ilt-; tn 
;rnntherl wPl"P lf!V-posi t ivP. I ;o<;! )P.11- th· ll11;inrl<>n 
i_;Overnm<'n! f'SI im;ited that. (HI(' mi j ! inn pe<lrlP. nr· 
!•ppr rent of the tot;il popullt_ion. had alr·e.1d-. b!'t'n 
int Ht ed with If I~'. 

Thp <;i"lil;iritv rnd<; hPrP. hnwevPr. !Jo.ind.i 
rurrently reports lz.4~4 such case~ - nr nParl, 
thre~ ti~~s ;is m<1ny ppr capita a.-. Zim~dbwP. All 
thi.-. wou 1 .i -;uooes•. that HIV beo;in to infe•' penplt' 
ir1 llo;ind;i in iaroe number·s som~ vears belor•' it dirt 
tn l~mbnhwP. . . 

Hany epidemiologists hE.'liPve that the rp.ison 
for Hll.''s r·;ipid spread in souther·n Alr·iri! - both 
from country to rountry, ;ind from town to 
ro•mtrvside - i-; that the transport networ~ is 
batter.developed th<>n in East Afrira, allo~in':I hnlh 
f111"1an beinyo; and the human inmn1odaficie1.cy .,;,,,o; •o 
move al•out more e.:sily. !Soune: ~lew Scientist. 
7 .lu I y l 'l90 I 

AIDS cases for selected African countries 
""vr"!bf'f ol tf11JO''~ U~5 l)tf' ~ C,. ccc ... • c • 

To1.:1I m~mtit?r of 
r.•porH?d AIDS 
CciSt!S.1n 
AlrcCd 64 745 

To:c11 nurr.ticr 
or est1ffidted 
cas~s or AID:; 
'" Atrica 375 OW 

lvldl numner ul 
e~11mt1ff!O HIV posit ,f! 

111 Atricd ) 500 000 

I\,. .. ,, 1•1111/,.,... /VIV/I 

:.·c.-~ 

;..;-' 

II 
.·.-~" 

~onferen•e nn medi(inal plant~ 

,, 
\ 
II 

fl1'> fnterniltiOni>J 1 onfPrenre of f,perl•, nf 
p, .. ,.lPp;n'l 'n1int1iiri-; no fr·.ld;t;Of\,lf M'1•dirin.1l f1J.1nt•. 
,,.,., hr>lrl in Ar11<,flil, f;in7;,ni;i, frr.., l'I In 
; ~ 1 "hni.1:·y l'YtO. ThP P•pert o; h;irt n;it h,.,·.,rf !"'' <111-;r> 
nf qrnwinri ronrern in the <;ocith ;ibn11t thPir <-r1nr·mow. 
,.,,.~1th fon-.tit11tPrf in th.,ir flPnPtir rP~n111·,.,,, nl 
mPrf i ( i llil j pl .Inf<;. 

lr<>r1ition;il nedir ine h.i.-.ert on hr>rh;il rl'mr>rliP~ 

lo.1-. .dw;iy•. pl-"t"r1 ii ~Py ndr> in it>P hr,.llh '-Y'·'""''· 
nf thP )n11!h. fhp tropi(aJ ilrp;I<, of tfw ';ncollt •11'<• 
thr> orinin.-. of mnre th;in two third<; nf thP wnrlrf'• 
pl;>n! •.pr>rie<,, ;it Jpast l'i,000 of whirh .. ,.,, 
r-;tim;iterf to h;ivp mPdirin;il v;il11e<;. PPnpl" in thirrf 
wor 1 rl r n1rn! r 1 P<; h;ive 1 Pilrnt how to <;P 1 Pr t, qr·nw .rrrcl 
,,.,,, t.hrm. Ao; d qreilt p;irt of Wr>o;tprnmedirin" i·. 
h.1o;rrf on m1>r1irin;il pl.inf'; - ;it l<'.io;t 7,000 mPrfir,11 
1r1mpo11nrl; in th<> mn1fern WP~tern ph;inr.Mnp••;,, """ 
rl<>r·ivrr1 from pl.into; - nl'w hio!Pdrnnlo9ipr, will nrrf'>n 
"""' vf'nue•, for the II'." of mrdirin;il pl.in!<; .11111 
people in the Plnrth r!i<;ill11r,in11r.rl ;iho11t thPir 



'"Tt''~i: .l' '"'"''~-.,, ~r~0t. •~1r· t'•1)' ;, ~-,li-.J.r-nc.1tT"t.1". tr.t:> 
-:_,,._1t•· t~&:l<:.. •hr-~at~n~d b·o "u·1,hi:'.l·-~t=-d pr·0t;~-,,~~~;··tl 

,.,*' .. ""'r•""'",.•c;."_ rti~ 11.r·r·~:1t t~·.=.·1d ~n ..... 1nfc:;. h::_:h1\I 
, .... ·~ • r l 1 • l ·• -.~ r :~ ~ r n ~- T n n cd l 1 t ~) t n r 1"!-;, C! d d <:. t n t h u 

'f11·..-.,1.t . .".ir·•·.1d._· ~·~· l't)r· r Dn• nt th..> r .. ~t.:t; ! c:;.nl;=.~ rn 

'h•·· ['lh.11·!!1,)(.··1• • ..... , ~T".~dp c_1l"P b.._1.';Pd t:p(ln !Tlt?df1 1r'.,l! 
lll.ln•.:;;,.. q,. .. P'>.t !rr..1t..:d •c.ll11tl n~ f-t· ..... )nuth'-; 

(%1-lt"T'l[li.t<..m frir· thp vt·~r·:r~r ~:1t l1 ell indu<:."rv to.., ~ho 

f•',ll". :IJVO r·,lrll!"~ f ;.,.-.m )l.'<; .1. ; t> i 11 i rrn In -

'5115 .t l t-i Tl 1; 0r•. 

Thpc f.HV'.?r·t~ t!""orn ~.'·~ Soutb t~lt that ~•me Y'il«l\ 

r·ir~ fnr ~ t;n~ to rl~f~r1d t~e;r rifJht~ to t~1Fi?· 

rl.-ird~ "'"i Pu•ir· ~"nwlprJqp r>t them and o•iard aa.-ii·'~' 
t h ·"' 'rnn r~ r • o, l i ! ; t 1 :- en· i ., rl t. l z n t i fJ n rl r l " e of th~ 
~1·nno;.P~1t ln.,nI phnrmnr:'?'t!t 7r:~l cornpani~s·. rhc:i1·..-:.~0r·i-> 

~n1•th-';11•:'h ~ 1'-0p .. 1 r·.~+ Ton ,,.;et~ r~PPdPd in nren5 "'n' b .l"­

;v,trmati;i~'l inventories on medicinal plant 
r·c;rn1·1·eo; ;in~ •_he"'" ot th;om; P'"('-1tinn thpir· 
1111ti•:;itio'l. pr·ocPS,ill<_J. "';idetinc1 a'ld use in t'ie 
Sou'.'' ~o imrro•·e t~e uener.11 heal th care: 
1·o~~Pr~~tin!1 nt medir:~n~l plrtrts in ~itu a~ ~eli n~ 
~" ~itu .. Tth 'Df?i:in1 rttl@ntiori tn endanueri"d 
'l'"•-ie;: '111rt in tt1e arf-a< of tinanci;d: 
:nc:.;t•;tinnA1. tprh'1i1.al nnri legal r·equire.n~·,t_c:.. 

F',lrlir:ip1nt~ ;tr~\~Pd thP r\PPrl ~o in"nlve 
tradi•innal haaler< in the aradpmir prnceS'iPS i!'1rl 
\!1<> infnrr.1.i: ion rlio;,<>minat i'Jn >!'1d to strpnqthPn 
th.,ir· p'lsitiw1. Ed11(,1tion on fT'edicinal plants wds 
rPlP<~ary f'lr 1>1y paoplP a~ .. ell. The eila~•i,hmp~• 
nt n;i•ion;il li'it'i of PSS<>nti;il tr;irlitinn;il h<>rh.-il 
mPd i r: i nes <.orr·espond i nrJ to the preva i 1 i ng disease 
pat• 0 rns tn11ether with legisl~tio~ to fos~er their 
'"" ,.,.,,." ""''iider·eJ important educational and 
pril;tir;il "'ea"'' t'.l up•Jrade and (n'1solidatP th<> role 
nf hPrt-;il mPrli.-inp<; in thP merlical o;y;tPm. 

Th" (Or.fer,,.nc;: P~visaoed tr..it co-operatirm 
h"'-"'""" ~trPr.o•h.-rPri So<itt-ern rese.-ir~h units would 
rPrl111P dPpPndPr.rP nr thp rinrt'1. for thi'i purpn<;P, 
first nf dil research priorities within national and 
reui~nal np•~or~'i have t'.l be defined. ~ationa1 
°'!Jr1,1P/'; (}t rnPrltr in.~~ piilntc; ini t i~t_prf Jt 
~·ib-na• io·q) 1local1 le·1els c111d qear<>d towards t'ir· 
·,olut inn nf the prev.li 1 in'] m.-ijor hpal th problem<; was 
r .. 11 <;u<h a priority. The rewltinq inf,,r·mation 
;hn•ilJ hD collectrd in newly created data banks for 
rjpt;iiiPrt <;riP11tifir ;i<; wPll a<; tr;iditional anrl 
~•hnnhnt>1n1r>1l information on medirinal plan•s. 
f';irtirip;int; w<rP pla'lnino to liai;e with 
l)f"f!..:tni;..,~inno; -,,..orlr'Tn~ ln fhP arPa of medl<:ln~i 
pl'1rit·~ rtnri to rlr·...tw nn thP p.,pprtl<;P of int.Prn~~;<)r1..l! 
,11··:-1r. i : .. 1•; ,..,,, ... ,.,..-h ..l ... w~~(). 

P,,,·~ i· 1p.u·,t" ..,. •• , . .., p1trt1r~1lr\r·l)' rnn1~r-1Pd th.~~ 

r11·r·r,•l''\'. .t••d ( 1'TTlfT1'Jn i ~I I'\~• j flf 1 qrf i nr] t r,.\ft 1tj')f1,l1 

pr·,,,~ 1• :q·~1·r-.. b'· ~p[H')~,,·i.-.•pl·. 1·uw.1rr1•ld f'lr ti·•·'' 
1·~·:r• ... t• rq:·•r-ihlJ•inn·, to hr•rt···l' rnr·d·•:n .. -.... 

'"'''•''J,•'''• I, 1-1i pr"•r-1••0r' nt ,1, .. ,,()·.,•·r1 •. ·; 1·i'~ 
·1•,11 •• 1• 1 11·, .,.,.,-, r•HJ',!d··r·,.rj tr, h· viq·., T"'ipr1rt .. ~nt 

',f•q·rJ,.! 'I' ~1t~H! !'", h,1~1c! w1t•, ~·,At11H1..1l p'l'i, \f•', 

d1·.'r•b 1• •pr, nf th;. p0tn·~t1;~l 'nrnrr •. tr·r11"l 

'""'(' . .1,1•111•1-,. p.tr-• ,,f ... •1i,h r~h"·1lrt i•f'',•1r .. rnp•:!_,,.. 
1·1,·,-, •ri ~;c·1~Ltl r'•fTl .. rfir··, .1• ,1" rtft'lrrt,1hl1· rq·,•. 

,, 

,r,, 1,·,, t.f1·1·,\n [11 .. r•r .. ,1~j. ~Ht' •. ,;, 1 1 ..... ·;Hit 

.,,.•f 'ti• rµr .. r•t '''"'".._.',', 1r: f;,() A'H! n•1.,., 
··• .. 1:•,1•1'1·.11 fnr,~ ,1·. th1· b,1r~rJr0•Jp. •t, .. •.f•f()!'r! 

.. , q,. l'f'o 1 ... •0r;l'I {11.1lr;rjl..o"' j.,,.~~··, f:n ~.,,.,• 

... ,,,,, c.i ..... :•;r·rn·. tnn~ r~~'" "' thtio h,·qiqn1r1q r1f 

''·hr11.11 t ir. ~.adr-t· .. !r1rft,1, ThP ~-""f',tnr:f' ', .. , .. ,,,. 1.1n 
,,, .• ,,··.1•1 •1•pir!,1ti11ri1 .i;,,,., •q ~1r;nrr •o'J••thrr· lfl f-h,...ir 

P· 1 .0 1L11 ·l(lrtf d 1 "'''f ,,, tnr•, If\ thf'\ ':lr1h,tl q"rH•t 1r 
11·.nq1•• tf1h,1f,, frr1r1 t••rjq·,trt, pi(,(\', ,HHf 

1 "t ,. r ''1'1 ••• , ""'•·r, ~ .1 T 1ri ... t1t11• 1 tH' ·. in 
'I)'".• f • •1•, 1)'1 -.p1•r 'f 1 pl\ r ri •-, 1 •f IJ ff 

't· '.' ·1·.·. lllf\' f j.,, f If', t ... J•',', I 'H\ '\ f 

nJ·rfr·~- to r •. ,,, 11 

ft11• 'fl('" d 
111 ', tJ I~) 'l 1Jljl• 

"~~r·l&·~ ~oo~. ~lcl(~ in u~e U·1i~~d S~a'o?s i~- .:'.!IJiJ-.;.t 
1 1q_q a·id n?<:.ulted ~"a (Criser,c;u~ rJ£>ror·t ~h~t 
('rP~or•tptf -;t,·on~J retnmrt'!Prld.l:t !nn<;, Prl <:",,.-.·.,:.r..11 T.~ ~01" 

i<:-.<:",•_1Pc; in ~he Q'?nPt~'- rt?so11r1-f-":. 1n·~tr·1o.1.-:-r·;.,, 

rn··l11dlno thp F°AO dtJh<ltP, thP 1 ~p·1~ ;~:·1•i. f~H'·'"";P .~rid 
H1• r·olp of w-.os. 

Pw fol l0w-up S"~>io<' ,,, M.;dr;i<; hr·r>u<I; t 
ton.,thpr al<11ost SO inoivirluill< Imm a "ir!~ r;inn.-. of 

bac•.nr·ound<; ir.cludino several ':"''" h;i"~ din,.-tnrs 
<!IS~. tlptfiorlar1d<;. :~dia. ; thiopiil. USSRl, 
1·eor·;-ose11tatives tr·om publlr: rP~ear,:h lPstitut.P~. 

fnr·p·1rrlto otttr?alc; l(iba-Gelt.;.y. rT0ne~r· ~tf-i'r·:~rl, 

~.;~1. p->ople from difterp·1t i!ni'<>d ~lctio"; ;ic<>•·1:i"' 
'F~I). the United 'lat :ons lnvi ro,-,me'1t Pro;:ir,1mmP, thD 
ihit.;>d tlat ions Contero>nce on lradP .-in'1 D"-"'"P"'""' 1. 

ir~tPTrl~· lonal aur-ir:ultural re~p;trrf.) r:pntr~, nnd ~FrO~ 

li~p rnoA. SEARICE, RAFT. GPAUl. wU. pt_r. Thro•iuh 
.-i lonn ~PP~. the parti[ipant~ triPrt to ta•''" a 
~hole array of different is,ues relatinrJ t'l pi;int 
cer1PtiL r~~ot1rce~ conservation. ~ ~~nut a1oidir1a tt1~ 
most [O~trnversial ones. frnm ~hp wer• ~Poinn'~o i! 
bec>1~e rlpar that most of the o.-irti•ip~nt, had ,;me 
all the wav to lndi.-i with a strono rtesir~ to rFil<~ 
ro~sensus. with so many of the antauoni<;•~ a~th<>red 

aro~r1d tt1e ~able. the disl.U~~ion~ wer~ ;,,,.~"~~. 

;nmetim":S heated but al<>o reali>tir_ fhc- 0•:•romf'. 
arhieved toward<; thP o>nd of the wee~. is an 
i'tlpr,•<;<;ivP <10-paoe consPnsus rppn.-t that hiohlioh~~ 
<;ewer,;.! critical- recommendations to ~plp move tf1<> 
consprvation of 9t>nPtir rPSO<.rre-; forward. 

Agreeing that discussions would part from tho> 
run;en'>~'> already reache~ in the first Mei'itOnP 
round. three parallpl working groups brai~<;•'.lrmPd 

throuohout the weo>k o~ what ~ere r:onsidern~ t•e most 
important items: ( 1) an a'Se<;smert_ 'lf the <r:rr·a,-.! 
rGR 5jSto>m, (~) intpllectual property protPrtinn. 
<1'1d (l) olobal co-ordination and fundinu. 

Raq.-irding the il<;<;p<;<;ment of thP r•irrFnt_ r-r,Q 
syst~m<;, the Dialogue participants concluded tha~. 
in many countries. activities at thP nation~! levPI 
arp hartly organi;<>d ;inrl [al!ed for a ~trpngthpning 
of ~alio~al Plant Genetic Reso~rres Sysle"'s (~PGRS!. 
R"cognizing that many nations of the ~nrld m;iy not 
~e in a position to support lull-fledged HPGRS. the 
Dialoque en[ouraqes activities at the regional 
lPveL A<; w;>ll. it was r0nrludpd t_h;it althr"qh 
num!"r·ou<; initiative<; .-ire sprinqino 11p. ii !rul1 
ol1Jbi1l sv~te"' doe<; not e·i~L ThP H.-idras Ui.-iloo""rs 
ilqr"!"d that thi' nf>twork (0<1ld hP r,rq;ini;<>ri. 
invnl~inq ~11 nrr:ani;at;nn~ •hat hn1rj ~P0~•ir 
rf'-;'"l,1rrP~. 11 ;1ndpr· r1grppm,...,.,t .... •J...rlt .... 1f~'l·1.1rr1 ~h.-. 

f.lnnPr 1 -:. iflnr1-t~r·"1 lntPrP ... ,t ... ln th~· rnntp.• nf th,. 

!nt ... n1,.\tfrinr1f !JndPr·t"~inq 1 '. fh"' ,.n,-~ qf f.'.f) i~, 
d,-.-,.•r•r: ·;p ru1 pth1r...il ,.nrll'l nf ..-nrirl1;f • fqr 'l'''''Tl.·i·,"'· 
, ,. IT,., • ,,,.., .. A .. , •lF•r!r.1r"",u1! . .,,..!1; l n 

'.·J' I nr1 ·.~1nil ~ r! be· h,,-~;"! f)f' 

; • . ! ·• ~ • r •• -, ·, •' I t f ,1 1 

t t• f• T • ! '1 ::•• ! • 'II'' 'It 

P,.,-~ .. ,p-; th" ~no;• ;r.~'·rr>"",• 1nq f,.,,,.111·,, 11• •'1. 
,i:.,,, .... , .. _,nn f)'l thP ~i-;,.~r ...... ,r""'Pnt r~' f'h" qr·r,•r 1 ''''-' 

· .• -.• •. r.~-. : •. •t,,. •,q•1 .. ,t,u1tl.li ,1~•rin~ ''~n tf11· :1i.1lq~11;r· 

r•1r•1r•p.1n!;. rl .... rt1r .. 1•"0 •n tt·" 1r.-~pqr-•.tn~ rri:, rd ,ir,q .. , 
.-iflr! •():'9lfT1•1r•1tiJ..1~, At thi> qrA ... \ r·1H1t-. j,....,,..,, !01A' 

:.irir,tlr·"', ,;nd ~:lrf plA:\•~ rtrr• r-f"lr')rp\i;··rf nq• ;1 .. J·i d'. 
t" i1·prn·f,p·d .. ,'l1;r·r,, r)f f")r•nr0t '' dl·;Pr ... i • ~. ~\1 1 • .11·.r, 

-i , I,,, ''"' 1 t fJ() t f ,,,. '.Ii At) 1.-. Afj' I ·1 l f ,,, ,..1 
fl, ''•lopf1'1'•rit. :dfnrdinri tn •hP fli .. t!•ir11,. 
f'·ll • ·r·•p.1·,•r, •ht" Nf)t-j. th.-tt f,.t,-rlJl'r', ,t'.'d, 'l•"rl'' • •, 

,,,,r·, 0•1t tn imprnv~ lorf'fl pl,tnt v,tru.t;,, .. , 1 rq~ 

~.•1ft1rlr"f~tly rP<Of111l;f"rl rtnd '"-llJ"lpflrt,-.rj. fl.t\f'rtrirr> 

f111.iri·11~ ,tnrf in•,tjtqt1nnr1l ,1r,r,l·.t.ir1f"1• fr1r ·~·1·,,-

.irt111tin', "'-l'"~ rf.•fqf'!wnPnrfPd. r,,,,,nt ~y·.t••111·, ··'""·id ht1 
dr·1··''lP'·'I •n ·~upport rorTmi11nit ;, .• , ir1 t~;i·. t,t·.~. 

tr,tl'\jnr1 r\n oTirl',"; r,i•lt1rtl()f1 ..tnrf qthPr fnrnu, '1f 

'.If''•''' 1r 1"1prn-.1Pm11rit .. ,h1J111rl tu• prn.11f!,.1! .• t11d ''rJ\ 
r,1••...,.."r~·. wor.,inq 1r1 th,.·,,. ,1rPrt'", ·.trr•nr1th .. rit·d. 



!ri •!a- ~ ~,.:ilt! pt !,,~.~11~, ~·1~1 rrtipo::r·t-w 1·T1:l·t-. 
fJ'"-'\ '\\,·~~r.:,_ the ~fl\.~·•HloF ~)• .. tlt"lrI'J~ 1f"lp-;, .... nc;. 11·, 1.11·•~ 

'Pn.-..'lni ._...fHl c;.f"'mp ,- ... m,1r-:..lbi\. .-:.tr·;1r:l} 1;,r•'J!!.lOt"'l 11~· 

• h•": ,. 'Orl<;Pr",;r-in1·p-; tor· c~nPt ~I ,-.-.o;r,:11·.-i::." 
rn~1·;,~i.1·vntlnn ,:p1cf ti~;l;,;~•fnP. ~(,,. ~!rtn\.' y•~nr". ~; 1 .r 1 -.: 

h.;··•' f•c»p fltlitot ;,,U 111 lf•P "P(!,'I; ;" i:l'(',ll \<; :r,1 1 ;r-o:: 
•.·.,,tpf"'1•, ·.;.~ff h t)~ plrtn~ br·epc!r:1·-; I f"l•.1bt-.;. .l,r"d ;ititt'P 1 ~ 
f1,l·~t-' qq ~}t:'rlf'tlr fif•.1Pr,}t·, ,lnd r!tl"t f'.t·t-,,Pft;ntJ. for 
• h.~ ,:~r1 ... ~ nt?!'ilt'P'. of vP,1r·-; _ ,,ft l 1 i .-l l ··; r·· 1 f'- ,;r1•f 

r•·~ltP'\"11t.1•iv~·-~ ff"lltll s•.:"d !_Qrl!r,u1lf'~ ··i~p:· -'~l. 
tf .. \n!t.'d "-t11h f~~~cHt~- r!p·...-. nt !ha."! t:ir~1 pf ~ 1 H~ 

d•"'l1·.1dr'. •f,f.-~ ~mrn.:1.~c;,-t.,p n~tf't."!r·~,.ll Pt c_iu· ... @r·'11.·Pr't 
Hfmipt·.;.•1·.=1tnr·c;;,. rcH·rnr·;::tp r·epri:-5~nt.1ti•'?'5 -l'·_: ~J:.n 

lni~ ,l!Jr"P.._:.d ln 11n1-;nn th,lt '4t thP l.,..·.,:.l nt 
lndiv;f~: .'ll pl.tnt sn~l"!f?~ nt c;1n·nnnmif· vr..luP. r 11r·1- .... ~~~ 

rrc ~,,·~tpm-; ,-.,-.,fnfn1·1·e- thfo tf!nrl'1-n1··. nf r1ant }ir .. -~r!inq 

~n d.-1r·~.:1it;.r:: (}i-"2ne-tlr rllv~r·i;Ttv." .~.!<:.0. ''Th;. ,:i,..:,.;.t'~r~'1 

ft·~· ~¥'<;.t;Jm<;. ~r·p nnt •onc;.ide-r·pt· lJt3nPral1"' :i~;.t:1i l'l 

d•'.rir1pinu rountrii-:<;.." Fur·t.hrq;,nrt-). "Hhilt 
---•i'.T111l.1•tnc1 thp cn1TM1Prr-;f:l d~·v•~l'lpt'!~Pnt 0• rH-.: 
·•!l~l~,{~r·it;. ; ___ ~ tht>~t':. 1rR -;,.c;;.tP'Tl" r·1=-(\tr·l1t t~~··i! 
.i.-~i;Trll·ilit·.- nnd.·01· t_r·i4n--.f!-'J-~b11!tv fn1· dir·P!' 
ro~Jn'"''" i.-ii p,rloit.-itirw ·.;itho11t .-i iiu>-orP.·· l<hil·· 
•hp ,~,-~ful ..,..11r·dirl'J of fhJl ln.1ltJ1Jr1Qt? nc;.~d rfnp~ nn~ 

1.;~!-~ th~_· hour\ cf •~d;,J11s -~pur;• la~ inn that .. ~r:t 
Tn•n it Tt ~l-=.r; -;how<; tbrlt ;, h•n;.rf 10no;."·n<;11-; 1"::: 

.-,tnwl·~ h'ii!rfino 1;J, nq th.:.. :..,l'~• t .if ff'R ,,.-.;tPm"' fH1 
·:-=n-=.t_ff_ rii·.-'?'rc;ity and the rl·.~_i1~b~1Tt·.: of qer11-·1 ti! 
1·.- ·.nr;ri .-.c;.. 

ThP1 "Pv~•nn~ Dt~lno 1 1;: To;. in p~rt_ir·d~r. rir.J'.lr;,,. 
:fHl•"'1·n1-d rtho:1t ~hr· currpnt. r,,\TT ~?PUotiatinn .... f""l th.­
;,-.":" t;,d;itqj !r.tpl lp(!1;:1l rroo.,rty Right; 1 TR!f"< ! _ 
t,•,rr n1nt;ot.Ta~~r·5 frol"1 th~ lJSf, ..lnd .. ,ttH\r tJorth.-.rri 
, 111rr~t r·i~~ , 011"'.ictt"),r thp lirtr:J.. of 't rnnu IPR <;'v<;tr-rTP. ~n 
d .. ~1,.r-lr·rlnrJ ro1:ntrlP-;. ;tS '1n unfnir· triidP pr·ct.rt.i·-f-. 
11 prtr.1l~Pl, lr11fu~~r·i~IT1cd r:n•intr-~t;. ar·p 
f,,, r·~,1·.Tnolw rnn·.1lno to.._tlr·ri"i ~hP patf?r,tlr!O of qi>nP~ 1r 
• .--.rH,r•p' •. Tl1P ~Py>tonP r.-ir·t_irip,rnt~ <t.-r,nol, t•lt 
'""' i• thP ,-,f.TT ,jp;il ooP; thrn:ioh ;incl inrlui1P< •hp 
r.l'1Hi~inq of <_JPnPtir rP~o1:rcP~. ~twill 'priou~ly 
· 1.1·,h "i!h al 1 intl'niat ion,11 ini! 1.1! i•P> on OPllPt j,-

" """'n.11 ir:ri. ->11rh ;i5 fAO'> !n!Prn;ition;il . 
11.,tf,-,r-tf'i~irH! .1nrl lJtJfP'o; ron·-1Pntirn nn h;nl'lOlrrtl 
r1;.,.,,-.,; .. ,._ both of whirh <;t.-irt t.-nm thf' funi1nm<'n1.-il 
pr·''" ii.JP ot 'l!'nf'tir_ rP<;OurrP<; hl'ino !hp "rommon 
~u· r· it ~toon L f m..ln~.; nd. 

io,,•y~tnni> rnnr>pn<;•J'; ·..,pn~ 'n fnr· ~' ~0 c!Prl~r·p 

tl·.11: "It <Oll'P of t hP rl-i.-inrtP'> "Ow proro>Pi1 ~' ;nm" 
T1·.dq·.~1·i,1l n.1t Ton; ~n r,.'\TT ,1nrl Wif'O ;\J"iP ~IJ(f•".l".",ftrl. 
1 J1r• n•1ly tn1·m" nf h;im;p1 lnvPnt;nri •h .. 1t ,,.fi1 nnt t••· 
p .. 1 .n'~d1l1-• "'ill bn thrP .. P nf infnr~1 ... ll in·..-rintn1·r. 111 

1!• ,.,~lnpinrr rn rntr; .. ,r .. Th" t..:ln d:H1'f(\f"'". nf , . ..,rur~ .1(1:· 

,, •t11· -.rn,1p of fn1·n1.1l rr1tprd 11 11Jlfr-. nn q .• , fl'l• 

.ir11I .111d 1.rir1.1Prflt1ni•;nri qf :nfp1r11,1I ""ln,,1•1,,. 

irf,>r.1nr: .,I •!. 

•1.1r1 : .. .t wrii·n i 1,dq~,• 1; ,1 l ! :•ii .1nri i'''"' 
:. t._.f t ''T I (H'1f't''1rl f 'It 1!1 ~ ! (JI Ii 1:11-!od 1 f1d ; I 

It r'),i 1 r• ·I" 1 j 1°1'. I flrl." 

',,.. ' 1 11,, I I "rn, t I J 1 (JI•·, r .:. r r ~ti ,,, • 1 f1 t 11' I' I 

.. i'h i•111f1 .. -. -.·l'h ,1·. -1\11. 111rri. 1111ir·. l!rH'Jfl. 1'111 

. 1ri1! ~J!f'O .. trid .1 ... L .... qn·1{'1rf1rn{'ln•". ln.t1l'"''d ir• r,:.r: •,, 
, r•r1-. JI• t 1, •• 1 r n.1' i 1ir1,11 in· .. T, 11t; nn·, '""~'"~ i nq i r· t J1, 
I,..!,! nf b1nlnr1ir,1J d1,.i•1·.ft ;. ''fJn "''' i"".fnri'". ', 11r1 rlr! 

• ·' ~' " ; 11 "•, r r f fHH ,, ,-n; ''fl • t1ri I' •• ,.,, .. , I ()I' j\ f r r·r· f" 

pl.p,t 'fl''''"" n1,tt11J·i.1' wrthnqt r.-.·.•d·,..q·q tl•1•',•' 

Hnnry nn t.hr t.thlr! 

r1i,. third wnrhrin nrn"p rh~11r'.'111n nn qlnh • .t 
, n "' rl i n,1 t inn .t11tl f 11JHl 1 nq f n1 "'"·"" nn ,.,.t f'lrl t f /\'1 .ind 
11rJff' ,If t i.11f ir~,, "''l'lf'd intn r,1f'l1'1PJ"'.

1 r·lqhf·,, ,1fHf 

, .i111• 11p '"'it h ', t r·nnrr r1•r nmm,..rHf,1 t inn·. nri "" t t i rtrr t 111• 
01tH11•, nn thP f.-lh1,.. It w.tt:.. nnt,·rl .. ,1th ~At i~f,tr t tnn 

tli.d q", ffdl !Hf'f1R t1ord1nvf·t··.y i". hf'rOrlliflq '.nn1f'fhiriq 

,,i •l1a.• {)<~ .. ~ ,:p•~ •I·~ ~t:rl!P•;•!,.. {'~1ti1 ;p,f·d,- 1,~ ••·I! 

l'.f''.)"l 'l·t· ri . .a·.-~·r·,, i:• •!•o.: ~!t·~)rl'•· 1
1' ::1:: .. ··• ·• r .. ·•,11i.1 

1 f:t• , .. ~1;·,l:··~·1·11fift,., .. ~·1•1:, .~rd 1?··-t ,:•· .,..;•!· • 1 . ~,;·fl 

• 11 ... ';· t .,.,. ~ t n • '}' ... ifn.,n ~ ~·.;:. in~·,:-' t ,•:"l: •1 I i .~.!~ 

' n\• Tr--..~,·~ ..• f"~ ~t·~~ di' fpr·,-.~• '.1'•:·.J·1r·:+1-: ri• •!· 1 ... r , ...... 
. 1tt.- ...... d t'· •• .,,, ... ·.·'1·--1·t.1~.ir·t1. ~h.: ~1;, .. .;('·J'1/."l 

p,1,·t ! r 'r i.:· t--. 

~•'1tlf.:!,1! on.i~1if"'":'. ,l-;. r·f~,l[ ,1", ;~ 1' .. -.·;~'(lt"d ~ ~·~1 ~ ·-

~ n • f·,. r .. l ; t : • .1 i .,,. ; i 1 '"' r· t '· •. ~- .-; • T n:' •, t .. {Ii .• ld. ''l 

L1,. ,f:1,..·• th~ r~tb tn ..... ~rd 'll"",lt··' f1•-Cl(H·r·.,':n., !: 
;_ht-::; fi~·ld. •t·r· ur·o:.:r t~.,_,.,".lf'Jr•· ,i 1_;r-.:~d ~~ 1 'h~,­

d·-~'r~!t;nn·~ nf i.::,_:nn~'l,1<.>'T: tn.tc·ur't ;,,,__ 

:.nn!h .. ~,- ":i('l~f if;, rnp;~·ir·~- t 1-; -"_.,. ·~·' i ".ll dc-t•,••. 
fn1·~r.rd nnrl '-'r~~'ll~ t•n.1,1d~1· p11:~t:1,ll ·~r(11"~1·~ :~ ., .... 

"'-!!!q ... -;finr~ t,, 1r·p<1t~ ;\ r.=.~!:1;l,~1.\cLo-:.nr. 1 'FT'i''•·•· 
•n ,o-:,~-,t tl,p f .. ~n r"n~~;-;--.inn i··, bnth pr·'.1·,··t. 

,,d+il~IJ ~'lf~ "t1:-: 17'..1,n.)q•"'!"'H'Hlt nt tfip {:pr~·- frp·~- rir)•iPt: 
t~1,"'I ~r:~t:,,ti· ... ~ 11f IlJ·rJ ,1Pd 11r!~t' tf1 f."!-:.t,1C1~i·.I· .• 
tnr~· .. ~~1"lr.r. c•o b;nlpafc.ai di·•o.1,-~;ty. t~1r ·p·n1q1 

rr·0rn..-.~-.-.;. to ')Ft :1r it i~loh.11 ~r.:~-,.\~"'(",~t:r~ nri F~1n':";i( il 
r1T·.i-r,lt~ "'-i~hin tf,r. !~PJ ,:;ll'llt•:t. t.nidt7•li .1: br·11 ,Hkr 

~·,1r>d-::ltP thrtn ti;~ r•.,;1·1·e·1~ f."il 'nnn1 l-...--.ir~ 1 • t·•j• l!r,1\-,:~··: 

t f"p:'f, rl l y·._~~d 'J t"• • ! ,., f ; llU <;. t n,• t I; r·;-. ',. 

~ l &:_>it., .• ~. st ~ f a i l ~ p t h E- "t' ..... r t l' ,. r ',_ ..... , ; "·~ 
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<>u• '""' in t indinQ inr;ov;itivp <>olutions to proble,1<> 
t'ru-0!111tPrPd in farming in a .,,,Jtfe ranye ot cnnrlltio.1-;_ 

'•11h <>olution<> ilrP '.'"ele,·;int to ;iqrirult11r,1l 
d•"•Plnpment in f;si;i. Atr-ita and th,. H;ddlP Ea«L 

AGRITEC 

AGR!l[(. the aqrihusiness industry nrouD 
e<>tahlished jointly by industr~ groups and AUSTRAOE 
in l'IAIJ to promote the export of Au<;tralia's 
aqrirultural tP[hnology. has been closely involved 
in the development of the strategies. AGRITEC 
brings trqether some 40 companies representing a 
'lid» r·;irnJP •Jf farm inputs including machinery, <;Peds 
Jnd plants. rhemirals, liveo;tock. consultancy 
<>ervire<;, as well as research and education. 

TogPlhPr AUSTRAOE and AGRITEC are developinq ;in 
aroropriate market entrv programme. PriDrity markets 
include Afri a. the Middle East, South-East Asia 
and. more recently. Ch,na and India. 

At pr·psent, exports of Austr;iHan agricultural 
<>ystPm~ are exceeding $130 million a year and could 
top $100 ~ill ion by 1991/92. 

In a move designed to lSsist innovative 
producers. processors, ~anufacturers and marketer<; 
ot .-ural-ba<;ed products to exploit corrmercial 
opportunities. the Federal Government introduced an 
Innovative Agricultural Marketing Program (IAMP) . 
. Jointly run hy AUSTRl\Of and the Department. of 
Prirn~ry Industries and Energy, the IAMP currently 
provides$~ million a year for approved projects. 
wi•h a <;pPcial pmphasi<; in export markPting and 
a•~ociated innovative production, processing and 
d~vplopmental activities. It aims to help 
innovative projects by providing seed money to 
"•"fJplement resources available from the private 
<;pr tor·. 

So far 146 projects have been funded by the 
Innovative Agricultural Marke· ing Program. These 
r11vPr"d a wide and varied range of prod•1cts. from 
the dPvelopment of a special wrapping for or3nges in 
non-rPfrigerat.ed containers to special scoured wool 
blPnrf<; .is important. replacements for the Austral i.in 
rarpPl wool industry. 

AUSTRADl believP> that some o~ these new and 
innovative industries could earn Australia more than 
)fl0'1 million hy year six of the programme. A '.trrvpy 
nt !NH' proje•.ts funded in 1186/87 and l<J87/8fl 
""I(]"'>! ,.,cf that grant funds of $2 .t1 mi 11 ion have 
r1en.-.ra!Pr: e~pnrt -;alps nf $13mi11 ion and import. 
1 q> I d rr•me n t o f $I . 1 m i 1 1 i on , a to t a 1 o f 
i l t1. r, n~ i 1 l inn. 

lh<>tr· i•, ,11-;n ,1 bi(] marh>t. fnr f11.-t.h<>r 
p11J11•-;·:in'1 nt tr,1rlitinnal Pxpnrt-, .. ""'at, r<'n•,11. 
rL1i1y, c.rw'.. rr1tt1H1 .inrl hirle•. iHlrl <.~.in-.. 

:.w.• r..il i..i ha<. " 1 iv1><,tor.k induo;try '"" i rlo 
"'' l•Jrlµ•, l'iO millirin >h,,ep, i'l m'lli0n Ciil.tl1-- ~nrl 
: mi 11 ..-111 piw .. fl<>m..ind i-; qrnwinq for riu..il it v 
""., ril hr·Pf ,1nrl l;imh in park;ir1Prl fnrm for thP 
'"11·1 i11r1, hr1tpl and re<;t_;wr,rnt. trade•, in .Jap,:rn, 
',n,,fli f"',f A•.i,i, tf.p MirlrllP f;i<;t ,ind tlnrth AmPr11,1. 

flop prndurt ion nf !l11"'at ,ind mPat. prorlo1d'i 
''"'""'''· tnr i'i prr r.Pnt of thP fnorl prou•<,•,inq 
inrlw.tr·y'•, t.urnn•er. About 'JO per r.ent of thi<; 
pr'ld11rt i•. for P•pnrt .ind, of thi'i, ne,irly hi!lf i·. 
rf.,·,t inr•rt for· lhP IJnit_prf ';t.!11><, whF•rf' furthf'r 

- q -

pr»He-;<;ino occ11rs. Opportunities exist for further 
proce<;s1ng to take place in Australia and for the 
development/manufacture of highly pr·ocessed meats 
and producLs. partirularly with a very low tat 
.-onlent. 

Cereals 

Australia is a ~ajor producer ~f quality white 
wheat and coarse grains. Cereal products currently 
produced in Austr·alia include starches, gl;1ten, 
bread, pasta, breakfast cereals and biscuits. 
Althnuoh more than 11 million tons of wheat are 
harveo;~erl each year, little i<> processed in 
·'"stral i.-. Up to 75 per cent of this ... heat is sent 
overseas in an unprocessed form. 

D..iiry products 

The quality and availability of Australia's raw 
product_ s, combined with conrpet it i ve production and 
proces~ino techniques, have bee~ the major factors 
for the success of the nation's dairy industry. 

While cheese is a major product of the dair) 
industry, taking somP 10 per cent of manufacturing 
milk products, there are still major openings in the 
cheese industry for the development and export of 
specialist cheeses. Other new products are bein~ 
developed to cater for the changing tastes of 
consumers. 

fisheries products 

World trade in fish products has been steadily 
growing over the past few years and Australia, with 
a diver<;e range of seafood, is well placed to take 
an increasing share of this market. With the world 
facing increasing difficulties in sustaining ocean 
catch levels, aquaculture has an important role in 
supporting the seafood market. 

Australia has the natural resource, a high 
level of expertise and the established 
infrastructure. To date there has been no e~tensive 
development in this sector. A strong research and 
terhnology base has been developed to support large 
and profitable fish farms. 

Wool products 

Good investment opportunities exist in 
Australia'<; wool processing industry, partirularly 
in sr.o1Jring. combing dnd the prodwtion of wocrl 
top<;. Yarn and te•tile produrtion also ha<; 
p<>t.Pntial. WP arp at the forPfront of thi<; 
tf·d1nnloqy .rnr! hilve milny suitnble lor.it.inr1·, fnr 
prnrP'i';inq plant<;. 

Cotton products 

'iiqnifir;int !»port opportunitie<. .il';n <·xi·;t in 
•h .. ~nt.lon industry. While -;omP of ihi-; •ntton is 
,1!rp;irfy prnrP•.-;erl in Australi;i. r·pal opp.irt11n1tif·<; 
.-tr"' in yarn <;pinninq or thP prod11rli0n ot fahrir_<;. 

llides and skins 

tfajor opporfunit ij><; Pxi<;t in tfip trarfit ion;il 
l<>;ithf>r inr!ustry fnllnwinq a ratio11.:.ili1atinn. 
!nvpr,tment i<> rerprirP<f in modPrn, pf fir iPnt pl..inl<;, 
wit.h Hw pn!Pnli;il to ronv?rt. into le..tthr>r r,nm" of 
thP POO million of hirlP'> and ">kin·; that Aw.tr;ili;1 
Pxpnrt_-; Parh yp;n-. 

AW.fRfll>E' •, m1>s-;ag1 to rur.11 pror!ur pr·. i <; 

r '""': t.l1r> f•1t.11rP of rl'Jribu~inP'>> r~port rrrr1wth 



! it-:.~ thtn11qh ... ndo.iru1 ..,.,.;th cJrn--.F"t- 1n-ClP'-'l·,1~1-..-p flt 

ptfip1· tndu~tr" uroup"'- t0 1;1vf_,c:;~ in i\dciino v~1l11P ti~ 
,1or·iurlt_ur·,ll jH-ot~u,t~. "Value .1dd;•1u 11 nfipcf not nw,1n 
pn1bl,om.1ti1al outlav<. on •.!l"'P1;1atPd new systerr:'. ,,.. 
pn"e-..c..•'c;.. It i-~n <\;"'pl~ hP th•l. ~stabli~hment nt 
'ftlrlllty rl.~"-Ut-(lllf"P rnlgt"rlllWtlP'-.. pnll~.;,.,ftHldl Prll~cHJiPI} 
,1ncl ,1tfv;:1n1·p;l tr·an\po.-tat;on. ln thP ar·ea<> of r.1~ 
matPr·i,11' it •oulcl mPan aclrlirH1 "\il<l"" ot tr·pa\mpn~ 
.,,. llrr-ther· prn1·essino. 

r.!l<;TRll[I[ Pmphasi;eo;; that aor·d.,u,iness i<; ""' 
j11<.t thP rlomaiP of m111t in;il innai ~nter·pri<;p<;, ''" 
int!'rf'<;I in auribu<;inp<;<; tran,l;ite'> into bf'ino an 
in\prp~I in t~e ~omplP\P markptinu rhain by ""Y 
,,,-a.1nl.-dtinn cu· ur·oup. no maltPt· fH1w '\mall or- la.r-uP. 

r., lh" encl of the \wpntiP\h 1 entury ,;1ppn1adH"'· 
ii ;, ;mpor·tant_ that llu<.tr·alia'<; aur·ibusinf'SS 
'"" tnr·r. prf'p;u·e thf'm<>Flve<; to c;iptur·e 'llar~p\ 
nppnrt11nit iP<; h; hP•·nminq as pf f i1 rent in thP 
,,,,dr-l;l\Q of thPir ,1<Jrirultur·al pr·nducts as thPy .-!l"f· 

in 111·ndurino thpm. I SourrF: Australian JJurn,11 {lf 
fl'.•JIP1hnolog;. Vnl. ·1, tliL ;·_ r,pril l'l'lrJ\ 

r.u<>lri a 

r1 .. w f'llB !ll"Odut ti on pror: es r. 

Tfr,, Au<;lr;>tn rompanL btF. h-is d.-vploped 

·' '""" mPthod I nr thf' prndu.-t io·· of 
p•il-,-hpl;i-'1,dr·n,vh11t1rir arid IPH~1. ThF pr·n'"'' 
.•. 1, rlt-·:i r·ihP11 b:, tlw compc1ny. whirh i-; thP 
l>inlP1hnnl1.111y r·,o<;p;i,-,h unit cf ll•1strian indu;t.-. .. · .. 
al ii rP•Pnt wor~shop held in Spain. 

ThP proLP>s 11-;p<; a natural mulirnt. of 
;,J,ali<Jene<; latus. whirh is able t.o <1uumulatf' l'llH 
;n v0>ry hiqh <Onr:e11tr·atir1n<; durinq the growth 
11'1.l"lP. fhp r1ocfur:l ;~ rPCOVPl"Pd IJ~inq Ofle 

P•lra•ticn and onp ~-pcipit;ition strp. produrinq a 
'•·thni1.il qradP prorlurt with p11rity grei>ler than 
)') fH•I" f 1•nt. 

ThP 1·nmp.1ny has thP rapar it y to prodi;re 
fl.'1 tnn/wPe~ of PHI> in a 1'1,000-lilrP ferm<'n!Pr. fl 
~·pf'rt; to hf' ahlP to inrrea<>P this to 1 ton/wr-P~ 
... itho11t. m<1jo1· rlpo;iqn ad.iptaliow;. (Sour,_e: 
f.·.11·op,·ari '. .. herni(;il tlew~. ;' .J1ilf l'l'IO) 

l.mada 

fl·.-Pr ""' p;i-.1 mn11•h-.. lh· rial i11nal 
H1ot1·rl1nn)nqy t\rtv1c:.nr·y fnmniittPP h~o; ron;irf,:.1·,,d •h•­
f,1•t111•, wh11h prnvidP ~r1 itpprnpri...\t~ r1•q11l .. ,tc1, 

, 1 in1,ltr. for b1nt&irhr1nlnq.-. r 111·..-··n 1 lPqi·.1.1~ Tnr; 

·'r1pli,_1hl1 tn hint,..,hnoinn, 1n 1 .111..-Hlrl pP1t,tin"' ... ,. 
·r 111it11 prnd•i1t 1.1tpr1n1·i,.· •. . "";thn11• ,.,.q,1rd •. 111. 

(ll'lfl rd p1r1d1:1•lnr1. Th''' p1nr!1J1t '.1!1,qnr11 

"" 111 11• ,.t,11n.tr·, bir1loqir· .. ,1, ... • ,,,,,•rnl J1rr11! 1
" •· 

I 111111., dr 11'1'-. 1 ri...-.m"t i, "'. r111d m1·d i 1 ,l l d,.,, r ,.... flt 11• 1 

r1rrH!,, t·. in•t·ridPd frq u"".r in thr• r1pPn r·r··.·11nnn11·11t 

•,11, t~ ,i•., orrJA" 1 '.m ... tor w...i ... t f" t rt•,ttn1pnt 01 !T11 n••r .• l 
l1.11hi11q, or· w.1-:.t1· pr1)ff111t•, lr·om h1qt,.,hnnlnq, 

p,.,,,._.,,. ... •h.1t rtrfl 1ir1intflntinnrill'( rPIP.t',•·rl tn tl·1 

•. 1 . .1irnnn1ont, ..lrP nnt ...,,~11 rnvPr·11(f hy P•l".tlriq 
!.q1·.l,d1r111 j'..1.-.·,,,ilr'"h -\1ti·.,,1ti,··. wdhn11t rt rl 1 .nl1 
,1, f 'n~·rl 1·r1d prnrl11r • .trP nnt r 11rrf"lnt I y 11n<f,.,. 

, r11 ·. l ,1t: ..,, •. r nnt r·n 1 

r"'""' prr111uf!~ in!Pnd<>if fnr np<>n or 
-.,.,,,, ro•itrtiriPrl 11r,p 111 thP Pnvironmpnt ,-1nd ,11rrf'11t1y 
11nd"r dPV"f•lnJ1mPr1t in r An...trfrt inr 11HI•· hybrid ,,..nrd.1 
, r 1tpf'',f' 1Pd) ''""'Pt i ,, .... rH•w Ot'flA"1Pnt ,., : ·""' qrPf'1J1hn11·.1· 
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rl.v1f'..-, p1·otf1rrt-:lf bw 1t3ll 11:lt11r·· ~.-.,Jq:;q•1t''·. •i<;l1 
'•tlfl lfH"'-.. Tntt:ir·fpt"(1'~-h.l<.:.Pd t,y,1~_!"11.,~·. +,,,. ,lfll~.1i 

d•·,11 .l\.f:'I;.. hlolP~thiP(J clUPrlt". for -.:;it ...... ,- .~P·i q;i!d 

'"' fl':Pr·v. ,lnd pulp o:nl P<'lJlP? y.,,t..-.tp ~,-~.\~nwn• 
.t-:.:l'lrd·;. l~,,1t_prlrt1 ino1.ulJ;'lt'", !r'r \tt't~" .-~nd •,,~il. 
,.J:nd t',l1.tt.~,-;.~l ,lnd viJ·,ll r,t•c;.t 1pr•tr11T J'r.uf1·1•·;_ 1,tr· 

lit• r.:iu1~tP1-Pd for ,,,F ;n 1.cln~d,l 1•n1!•'' ~'"-• i-,t ;PiJ 

I ~111 c;. T nt i r:n. 

ThP pro1·P<;SPC\ uo;Frl ;,~ blntf'1h1~o!f"\1J-; r·,;:+oiQF"· trprr. 

n l dpr· • @rhn i =l'!PC\ <i.'fl h ;a, f pr·mllnt .l t; f"n. ,v~d M11• ~~: "' 
"jtl• c;.r·lP1ti-.e- br·pecflr111. tn qi: ... ,.r- tp,iu~:q.JtJ~ •.11rh ·'~ 

,.,,p ,111cf rrotopla<;t tu,inn. ,•n1! 1e11>ml'l'"·1•1' [HI.~ 
mpthnrl~. fhP nt-:w bintf?• hnn!nt!~~~ lJr'""·l• i; •-:.w•.~~~d •~.1-1 

UPflP pool ~· ... ;tlL1i,1o for tJf'fH··!~1 r·.::10...,t·;n,;ti1rn .-id 
fhpr·~~tnr·P. thp r·rtnOP (lf f11r·1 t_;qri,11 '!·.1r.~· ~"",.; .. t !1 •, 

"''"'' h I an h,;.-i. produ1~ccf. \.Jf,; ~p tl • ..:-r..:. T.-, r,- .. ·.~··t ~ 'f 

r~1 ac;nn to LOrl~id~r tfieSE- r~t::'-1 pr·t'dr~i t_':> r-t'l. mf 1 ff-· 

ht1Z..lrdf'u~ thar -i;;;.lmi Tar rrndtJr .... (I~ p}d .. ~,­
tPrhPnlo.~iiQ'· nnvPl pr-01·~.:;,c;,-=-<;, ni,.;i, nrf-r~ n.._., ,t,,,- 1 ·'~' 

(lf rr·odu( t (Ontaminr.t ;(Hl t1nd n:-r;•!~ I"•-. nc.w. 1lprr0,1• •·or:~ 
tn 'J'lillity rontr·nl ,1nrl rrnrl•ir• ''llrl, P.-.1 11;.1•in". 

lla .... tp<; and t-v-prndt:fl•, ma, ,.1.,,) I··· 
rr·n,- • .,.-;~-rlept=-rHiPnt. Inrr-('·,l,";.,-.d 1:-.·-- r't t·inlr.r1;1 ;~' 
[ir-ntP\.-,C~. p.·.ren it •••c. prfHf1;1·t ; .... ~~oc-r1; 1 ~l. rn•.i1~•-'". 

Tl€n 0f.Jp0J-f1Jr11t.if•t., f')r· ffi,, ifl~f-fJd·J~t:!H' c''f rro1i--,•, 
nn.1anism~ 1·lt.o 'l.f~ r-nv1rnr.f9l""nt d 1 1rlr.u "'if"",t•· 

di spO";cl 1. Sui h or·oct•-...s nr· Jrlfl' <;.m ..... lt~nd t n tH~ vr}qr· 

t'lmrptftor·.-. ln thf' or~r~ ~nv1rnrH'1F'lt: PP..1~1 rtfi.,..';.'.,"", 0 
r."l.:;,tlno pnvlroqrnpr~t.~1 lpoi~~rt•Tn·1 1n '.11~.ldrt !'T'A: nn

1 

pr·n,...irlP tnr rldPquat~ ..:.11r·· .. P1ll,rHF 4n.f ,n,,tr-n' ,...;:.r-
<;11r h f"i"· l ,.•,.1-.;.P5. T •1".l JH-rJpn-;Prf f .tn.id i ~r f nv i rn·;rn..-.r.t .~ 1 
f'rqh::..tioq 1'".,t j-; lntFnrlPrl •n 1n!"',-,~,-t t~1i-:. r;ltr!.lt;.,~. 

fKisting Federal regulatory system 

rtiP rfrl'_t1tr;Pr,t "Gulrh•I inp<; fr•r tflp hitPdl !r~·I r;t 
,- •. , r"·h i n~·d (l~J.~ 'lltJ 1,-·r u 1 fo<;, nnd ,1n ~ m.d ,, in:· . .--", ,t:1d 

r.Pl~o;· w.l<; oria'niilly do"~lnpPd in 1q;7 by thP 
r"'~1d l • ..:t 1 Ri:l~'?a r·r_ h '- 0:1nr 11 . Pie-:.F 1_iu t rlf· ~ i n"r..; -;p~· i f ·.; 

~pp1·qpr-~itti'l lPYPlc:; r.f 1.o"•ntnn1.=.1.t for· 
:n~rrr>-ororinic:;m<'.,. lnrlud!nq vir'J)Pc;. ;t1rqrr!in1J t0 !h~· 

t;i.nnom). thr- dPQrPP o! p~~hOQP~iritv, dnd ikP 
""'"'-"of !hP rp-;,.;ir.-h. ThPy .. .-•rP rPv;~pd in l'Jl'i 
;i111t ;ig;iin in l'lRO, with pror1rr·s-;i·;p rPli!•i!• ;nn 
jw.t ifip<f b·: r:orrtinued -;afP e•pPri<>nr<' .inrl 
rcn<;i"'Pnt with int_prnatinnal P•pPriP11•f'. fl,,. MRr 
G11idf'linP> 1 lf'arlv apply to labnr,1tnrv ,.,.,,.,1rd1 
(rt11t11rP r:p1..lntit~p.r,, up ~o 10 ~ • .111rl ar...-. no• in~.-ndPd 
t n artrlr<>>> prorpcfuu·<; I or I 1 "l ;! • r "1 l". 1 rimm•·r11 .1 l 
... ~rt\lp p1·f'Hi•1rt~on r!r ()pf·r, inr,;11rr:•11;1·1tr1l ,-,,J,-,,,.-.•. 
rorrpli.-uHP ,...jth thp r?.:idt·li"~)<. ;°' ''"lt!•t•rf i···~. ,,. 
r1r.lr ,111,f tfip rJ,1•111·rtl :;, 1~n· I">"'-. rt11d f "'l'rl•·•·t ··'I 
~·., .. ,nrlr'h 'n•111,1l t 11 11d111q -1r1r1l11.t•111r·,· 1 ~·. 

1 , 1 ; d • l 1 ~ 1 •· ·, " r ,. : ~ r it 1111 f 11 r r ~· d h / • L · • · r ,, • • 
,,,,,,~ ;1~. t.rrp• hv ..,1•l1f•1)!d1r·1; rd 1 ·:1••'" •, 

,,,.d, l1ri•·'. .lt•' ptri",r•1:•1., 1rndtrqn1n!J ,1 • ,•1·11 

1·1nri ,,11r! Hu•., ,\r'· "·Jl•·r 1 f"'d •n t .. 1 .• ; •• 

1 11 1 r11 l t f · 1 t 11 I (•. 

r f .•. nJ,I jOI f l•df•f rt 1 • 'd. lit I' -ti'(' 1 I' i!•' I,, 

rrnrl·11t•, nt h1ntf·rhrinlriq.; ,If•· ,t ••01 I I' I ·, t i I I '' ~. H, ",I,, 
.1n1 . .,.,,, l f .-lf"•" ( rHl..ldn. t,qr· i r IJ 1 t lH ,. ' ,p1,1d,1 ,,,,,, 

fr1.ir·nnm,.nt 1,,n,ut.t. Thi· lnlln.-.1r·.r1 .tr•· •I,, '11.t;1·1 

f1 1rlr1.11 --.t.itqtp'", .. 1pplir.tbl" ~q tfi,-. prnrf.1•t·. ri' 

b1r1tP1hnnlnqy: 

fhf"I fof'ri .1nrt Or110"". ,\rt i ... , .trlm1nr·,t~·11d !1~ 1 •·1 

H"'' Ith J'rnl "' ! ; nn flr>trH h nf lli•,1 l f h .1nd "'' I I .11. 
( .1n.Ht .. 1. r.nmp 1 i rHH t 1 rf'flll i ,.,.. .. , r···-· -m.t, L ,. t llfl I • I 'r ,, • '11• • 

. 111rt lp-,tinq of rlruw;. r.n-.mp\ir•, ,111rt mnrt ... 11 

1fi·vi1<>~. fnnd~ itrP not ;uhj<'rl In prr> "'·""''' 
not ifift:ttion rPrp1irpmpnt.-,, ...tltf1011rJfi pn•,I rr1.1rio1•I 

Pv.11u...tti11n nr vnl11n',1ry prn-m.1r~rd '"'11""" '·"'fl,. 



b•··'· i-•-rti"!"•,\~ (lfflr~:·-.'.P<:;. !•:· !·:r'~n'! r-••trJ+r.h;r;,,··• 

~1•;.·. ·~··•~'''~'· . .,.1 '·i•,in•·._ t)r ...... 'l ,.:i•.,r .. ~. ""':'\ .. 
, ,,-·t· I .... ! 'f 

r!·.t· • • •• ~ ,. · 1 r~ .. ,: • na.--:.. d""" t • n .. .o:d T n 
.. ~:!l')cf :'-!.H~·;'.lf ~1:r·;,._: 

~ f1 ... f (V)(t "':'d [h -~'l'-. 

... ~.i ~- ,1·•.1•!.; .. ;'~1p1• r...:.nct- tr··irrt H.-.,!~h ,)rH~ 

...... ~!.,,- .. ..., ~t·:r· .. -·,1:11 n! Hlolr:iril•~- ~--.1~1:!.lt!OP ,,- ... ~,,.~ 

\If,• ,,,,.",.;[~•'l~b!c i4'""1r'"f•l~i f'n J'f':-l(;\jtf D•.:rftfr.,J;t;qp 
, l .. , • ~ r·.r-·1'.,l 

'·'"·u·.ir·.•T~r· .i· •. ·.ri1~'lrh '~ ..ldm~nl~t~r-pf! ~'~ 
ti; ... H .... ; 1 H· tr.1• ..... ,~ r•t Br<tnc~t. l.lhOrdtor. f_pritri::. t·' 

~ 1 r ... 1·, •.• :~1~_,.~~, prq•·ibft'\ T:i1p~~'t-lt;r_1r• ;,f inf•."''-~"'·''" 
·~· ..-.~r .... -.. H·'.~·':•H ·'Jrl~rnlo;;, p·,·rir l:T'!p'Jrtati•J'l .~r:•f 
., ···:p1,,·~.1••nr· ,,. ~li!'T1(1~". p-i'"hnqt:.rt<") aro? ribsr.u!·:--. ('l.:l!,,·: 
r: .. ·:H·''i'•·i•t f\P •lf'h,;ior· io-·:fl~l;ttlflr~ -;,uf·f'. .. 1':; tbe t_pj~,1; 

;:1 -, .. -1 •• -. ;;·~ri t·!·i,• ~it :nn --~rt .-1 ... rt thp Trt1n<"lportrt• lnn 0t 

p, .... ·r·'.'. i.,11r1 .-. :.r·t 1-:,.pi:l ~i=lnwt. Tht- lFoi""lrttTn·, '~ 

T:·. :.. ~....,,.,, [h~p~-}.- .--.nrl ProtP<:t io11 A(t is 
.1!:,,,,.,;~.•.-.-,,i !,, :.,11.;tt·lture ·ariada. It prohib;t_~.., 

t~·o;ir·t.t• ····. "lt1nr: .... t lt:-r·. !1!" .,alt' ot '.feterin..tr·. 
i'ir•? :1 1 ·, ;·o '_rti1tH!l w1thout_ d '\Pt"1Ciitl p~rmit. 
r,-.,-.,,,• i"0nd~•trin-; trir ~raq-:portatton c:Jnslst cf 
1!·11 ~"'·•--.•itrtt i.-'r . .:tnfi <;rt'~~ _w r~qui r·J--,mPPtS speri f jp~f 1n 
r ,.,.,,·.11"1·• ,,.i.;<frt 's T r·.l•";portat ion of Ortnqerous C1oods 
.\. •. : 1r-pn1~il rnnrlltlnn<") for -;~l~ in1-lt1de purit·,. 
pr.•i:-.p1 '· .pffi1·,u·v rtnr1 ";rtfet'y rPquirpmPnt";. 

Tt-.."') ~·,, .... (("Hitrr;l rr0rl:1rt-; r~rt 1~ rtrfmln1~ti0rprf 

~'i, :.,11·,,·,,!tiir~~ C.:trirH!~ ,p1rl i~ rpqr1irF~ th~t r1ll 

, ''''·i· .d <'Ind "'icrnhi,1l/hi1Jlooicdl pr<>t cor.trol 
pr·ndr:•~ .... hr rt.,gio:.torc.d pril'Jr t.n m~n;Jfaft1Jr-P, <;illP 
'1~ 1,\~~ in il'•..irl~. h,;i.qi~tr·~~-1on q11ldPl inpo:; for 
.t' ti·:~· ;il:Jrt:dlt~n~.:;; dn{i end--~J'.'>€' ci;emital 01·oduc.ts. 
,l'.\:I •1,,id.,ii""' ff1r th<' Reoi<>triltion •Jf 
M · ' r "h i il 1 I ~I 1 ri 1 'Hi i r ;i 1 f'" s ' fr i d"" ;ir-e <'l v a i I ah 1 P . 
.,.,,,,.,.;il rPq1iir<>r:iPn!<> include specific.:itiors. 
n:.1n1;l.1rt,11in:1 m<>!hnrh. q11nlity rontrol mp!~od<>, 
'n•irnlnc~. l"<><;id11<' rl;ita. <'nvironment3l and 
nnr•-t,1rr.i•" <;twliP',. f"1vironmen~al rhpmi<>tt·y ( f;i!P or 
"•prP<;<;ion frir· mirrohi,dc.I. dfic;iry ;ind proppr 
1"~"'11 i nu. 

Th F .id Prorlur:t ion dnd [n<,pf>ction Branrh ha<> 
r"l";i',Pri" "f,1iirfp tn the req11l.:ition of agr·iruHurill 
rr·nd<:<!<> nf biotechnriloov". In ;iddition. ;i wor~<;hop 
!> rtir lh<> r••qq],1tory r~nrPrn<; Of (;inrtd.:!''; 
'1i'1t-.h1olr1•1y 1nrJu<;•rie~ ~r,rf to ,1llow th<> Pemilrt!ory 
fi,,u·rf, ,,, .·'\q1·ir:il•1ir·p rr1nrt<1..t •.n n·1•11n,:> '~-:; p('11r,,.·. 
f11: t!" r"v;.,,.. rind r1·1i1:lrlti0'1 nf ,1qr1111ltt1rnl 
rn1,f•;' •·. o' flirJtPrhwiioriy w;i·, hPlrf in fJPrr>mhPr l'll:f1. 

fJ,,, ~ .. ,~iliJ,pr·· f.rt, rtl'.n t=tdm~r~1--.t,..rprf h·, 
p~,:;l•iJr' r,\·1,HLt. ,-,-.r:11l,l'P'» f•'rtil;,,,,.,, rlfH~ 

·.t1t1l,,.11.rd·. qf!••rPd fn~ .. ,.tJ,. tr1 t •. ~n1·, "~ fh,,j, 

· . .tt1 I'. ''lf•I 1• .tnd "Jdlil''· ,.,,-n ... 1th -rr1ir1mt lrio rnT1 ffl 11•-1 1 

r·f'H!:·t 1'l•r11•if,1JJ, (•flff!flPf·r·p·j ,u1r! nt~H"r.-1i .. ,,.1 .111 

!. 1 •r, ,, ,1·. ',r1~·pJ,,,.,.,.,r·•·. ,fr1d i1'1·1·.t 1n;i1p: 1· ·,,,11!, tf1, 

. 1 .1• '!,1r··!· .. •:•1..lr .. 1n•1•r-·· ..... ..tfr•t..., rtr•r• i ,,,, ~ 1 inrf 

··' , ,.,,,·n', 11 1 1t l 1r1/)d in t;1•· f(•qr1Ltt !fin· •. 

:. 
1

" ':rir,.il q·1:d,.l 11H···, fnr ,:.n11rrJP"1"-':~t,11 r"''•·.4'.• ,,nd 
11 11 h'··•·"'1pt1r~r.· .. 1r,•pr, .... ,,fl·; •nd1•1 

·•!1·!,,t !()r\ 

.. 1l•.o .tdl'f'1ni .... t,.,.,,,i hy 
1 ' 

1 
.1 •· .irf.t . pr f' hi hi t •. 1 n1pn rt "• 1 rH1 ,.., t .1 ri ~· 

1•• 1 ·1·:.1o11·,m •.1p.1hlr· nf r,1•1•,inq 1nj1iry or n.1m,1r1• tq 

1· 1 
1 •· (1l,1rd pr.)(fqr~-.. nr rd ,tn; plrt•lt nroff,,,, 

•l•, 1 r. ,,,,,. rilrty (rlff''I ..t p~·.t orqrtn1·.m. Th•· IH' 
-•r·~·l1 .... ,,, Jl(•',t ,.,,,,,,,i .. rn-, nr rl .. u1t• ... pr'1d11r···r! hy 
~i1•1 1 1··l1r1nl<1•1v. ,,..-, w1•ll ,t•, •r· r1r1t11r~lJy n1r1 1rr·i11•1 

1 ! -

• •. -= 1 ·: ~' ~· 1 .1 r ,{ ~ · 1 ? • ~ o t 
'J· ·:•""'.:' • • .~ t 1 • 12-''•Ji '~~o,·i:d 

P-.po.:.r·t T.-.,,:i ~.l, f"op. ···-~r• ... rt tq 

~ni·;r~ 1lf d.lr<:".\r; .. --:: ~. 

0r··1an i • .. ~·) _ 

l~i~tinq provincial regulatory ~y~t,., 

Th-. ;p1~rll"'~' Pro.-~",·.;:.-; ,1111• r~,·r;f_...,;,-.·. ri'.1,. .1 

rt·nm1·i~~ 1 t r·nle- ln r-011!~•;l)r:. ~h.~r::",1; ,.- .. ~~ri··:-:.·~:·;· 

...,i•h ~h .. ~ r.=.die-t·.1i ·~Q .. er'l'T'l.->'l" fr)J" .. ,-.?rnnm,;:.-.•.l~ 
[' ,- 'l t p. ~ ; () r: . .1 p rt ~ .1 v ; n 'l r r· ~ :r .1 r ·, r •' ~ r (' ·~ ... ; b • 1 

; • .- .. tt ,. 

n''''f'•)tinr1,1l tiFa.~th. ·o,-i-Pp.1!..inr.,11 ..,Pr:~~~-. 
1

1.lrJ? .;l~· io~, is the onl:r •yp•-:i rd r..:.c1,~~ritqr,. 
Tn1.•n~.,,r-n~ that roulri be u"ir-d at pr·--=-;fir·.t ,,_u· :;~~ .. , 
•Jt ,-~=n;.enr1·h a( t'"' it i E'\ _ Moo:;. t n=·~1=.H·1.r: ,"'!; • • .. i ~ i ~-; 
..td 1,Pr·e 1_lo"S.t-l., to MRC t__!,Jid€-l:r·t."\. dltl>o-.•; 1 ••, ... 
r~,1;rlplfr\c.~ ."lr·p volu71tary. f.'ru·.ln1l~ 1 ~-n .. !r-.v·mi-~~•rt' 

ir•1idatinn i<> qenpralTv morit>lli=.i .Ht<'r '":!"•·'' 
!nstr·um~nt;. and L'Su.ctll._. la1.~-; p1·~-IT'!ar·.:Jf'11 ~~,·,:;. 
pnt.1tir.1t?nn rpqulrem~ntc:;., or ~pot 1r;, ppr~~~lt-·&?-o:, tr.r 
;iol.:tt1on. Appli(abilTt.,· to blp•f-if-.qn!orJ, r1-")ri11rts 
nr· w~~tpc:; i<:;. 11ru:e-r~ain. ,lnd 11.:ly v'1r", fror!'i pr1J"'in1·p 
to rrovln(P. 

An analysis of the current situation: 
definitional and legal issues 

The definition of terms within e•isti:·.>1 
le(li~l;ition needs to he perindii:ally r·e•i"""" to 
d<>termine which. if any. biot~chnoloo:iy prod'''.t\ ;ind 
pro(e>~es are inrluded. ilnd to en<>ure that ni=~ 
pro-'11(h; under dPvelopmPnt ;ire <;uhji=rt to arf.oqu;il_P 
(0• troT. For example. it miy he approprirtte t.o 
!Jro;trJen the definition Of "5110Sirtnf<'';" o!•Hiior ~hf. 
f;inrtrlian fnvironmentill Prn•prtinn Ar•. 

leg~; is<>uP> which rtre li~Ply t~ rtri<;~ in 
n•latior1 to these dpfinit.ions in1_l11d<> t.hP stnr•1> nf 
pr·odu•.ts containing ~.illt>c! orydnisll'S d', either· 
rhemiraTs or hiologicals. Both applirab1lit1 rif. 
rtnd requirements under, exi~ting l"ai,latin" di=penrf 
on thi~ distinction. If stPriliz<>d products ari> 
rl.:i<>sified as (hemical~. it may hF nei:essrtry •o 
requirp dPmonstratinn of complete ~teri!iz~l1on. or 
<;!11die> nf OIJA upta~e by o!.hPr orqrtnism<; 

Any special reqrd.:itory treatmPnt. of 
biotP(hnoloqy pr:!du(ts, such ilS ri>rnmmpnded by the 
(dnadian Environmental law Research Foun~;1tion. will 
re~uirP precisP definition of bioter.hnolo~y in term> 
nf pr-or.es~ techniques sur.h a<> recombinant or1A or 
r<>ll fu'iion rnPt.hnd<>. Any di-:;t.inr:•.ion bE>'wPPP 
nrr1r1ni<;m> with and wiUiot.t for"''!" Oii/\ wn :lrJ ,-,~q·.iir·,.. 
..l riPfinit inn nf 1'forPion 11 • A prPri",P r!Pf ini~ ;""rd 
thi.-. tr·rr.; (n11lrl hP diffir.iJlt tn ,.pfii, .... in ·;i""" r1f 
th{) flPr1p~;, plrt~tiritv 0f mlrrn--rH·q,H•; ... tt~'. ~·1 
1 ... ~·:r·1 1 . R'•q1i1tlt0r·y i!q.-.nr· ;,,.., r1n nrd • nn·,ido·1· ·.rr·r i.11 
~' ; 'l • ' r h n n l n q V l P rr i ... , 1 rl t i n n rl pp r· n p r' j .1 t " , ' t • I i ' '. '11' 

fn-onlirMtinn and juri-:;dirlion.11 ;.,,,,, .. , 

,.,;~h d'".tf:">lnpm"r't rd hiqt'"'''~'ll•1q.,· prr,rj1p+· !qr 
"J1• .,n,.irnnm••nf,tf ,, .. ,.,, ",nni<• d~·r,irp11·d fr11 

'"'11ir·qrirtiilnt,1l ppr·.,i .... tPrir, .. nrnlq•Jir,tl imprtr '·. -1rr• .t 

rq·1in•· 1nri ... i:l1·rntiqn, frnfodi(r1l prnr .. ~.·-~· .11·· 

•1lqh,ll 1r1 nrlt11rf\: ttH·rPtl')r·r., •nn·.;•,t,or'ry 

·tf•Jltfl...trl1 h1d..,.ppp j11r·i.-.dir t inn~, l .... t11 •".·,r~nt i.1~ 

,,!nint•r1t r)f pffpi·ti\.ll rPrJ11ldfnr-·y rnntr·r)l. 

r1 n rrl 1 n,1 t inn hP t '"'PPn rHJPrH 1 td, ,, t rl 1 : 1 '"-"'I·., ,1r1rl 
~H•fw•••'fl ft•vt•I· ... of (Jfl'Vflr·nm••nt ;-, r1P11--,· . .iry tn f·ri·,11r1 
t!il-. r or1•,i•,ft•rir 'i· 

flin fpft,-.r·.-lf Jntr•rdPp~rtmr•nt,tl 1 n.111111t1,.,. riri 

niqfJ•1hr1olor1y ftJrr•'Offy ',t•rvP', 1l (fJ nrrJir1.tl•11!f 

f 111\f f ion i r1 ( rH1~rl,1. ft()w1•vi•r. n1qn it rn; rir: q I I fi, 
'"•••fnrl• iqn..tl 'it1;,.d inr1, m,1lntr•r1,Utrfl 'If "d,1!,1 h,1·.1' 



•v· ,,,t .. ·r·na• f,_, .. ,ll ,-..,.u 1l1l•t'r- .. t-J.•l'~'.;t"'1' ~- ,~·~d 

,,-:~rdt·rartrr .. --PL.d dl<l.lou~1tl ,-pTat;,._ ~c 

~~-r ,,tf·· t qin,1' (h11~,-i~r clqd .~r.t-riu("l•' rt rr1:.il;l+_cu" 
'''"-tr·:,..,.:r•"-. ..,.~jt r·~11·•rt·~ ;:~· t"P.=f.;lr~': j.;!tnr·t ,ind t.:1r-•,1•· 

r·r-:.n·n·. ~ ... °' n .... ~r ~he rt~•t rlPri'd.."l. ..\n 1ndPpe?nd.on~. 
,,,., .. rF~1~:l.1t·H·, bnrl1;i -...l"~· f1:l !-! ;.,,f -;.t(1t ~ l~ ri~1-:1!i·.~ 

•t' t.ii!; '. ~~·:·~ f,i•;i ~ ~nn. rtnd ~i-;n ~0 r·(lrtWr.nr:tr·,.l~ .. - •i~~: 

.... ,('r'n-•P-t'i•~-~-._·.l-?a. .. ~Pd QU;t1tl[ ;'lf:'; pn~ ;• lf'd: "~int .. -.., ~-1 

C'r:!•;i.'lt~on~: u~r·r·,' ;~uifft~··. tu lnd'.J-;tr· ... 

Rec~nt develope1Pnt~ 

•_;..,.._t"",.di ~r1~~y':1?' f't thf' ,·ur·rent r·f>aulati)r·: 

.... ~..-.~~"' '" f (lr+~drl hn.._..:. t·PPO lHlt!Prta~.Pn. fhe •i~p!,.:.·" 
~,r.,,-1 •,, '''•' f<'rlo=r,,J [nterdep~rtm<£>ntal Committf'.o !"" 

Hint~~/ f·ric:lP•?, I' n: ln ,r.1R(1 p1·nvirl~' ii f (l~r1·pt•r-r·· .. ~·, .. 

;~~-.-~·~!nr-., 1'! Ft-dt?rcll anci rr·ovin<:lal reaula.tort 
""''.'"'''"!; 1.,rf •f,c-ir ;ipplir.ihilit> tri 
h·,~· .. -rhn~1ltHh. f_ .. ;i'Tlpi.Pt;. nf jt1ric;dit tlnn~l 
;~qpr1-.;~'tt.t!r~1 'i ... ~r!d WFd~ne~Sf·~ ir• ('nvircnmen~~l 
;..q'·,l,1ti,,., .1u> nritrd. lh<' B•-,1~ RPport. ··Rr-au!.1tnr·• 
:· .. : ;, \i Opt !~·r-~ tor· r "1:P4dld·· HTt_;t~r hnoln9y''. rr~p~r-~d 
?nr ~fl';')T j,. .. {H?i7 ':."""d,.,lPes pc~lf,_y i~sue-; µer·t~li•:int! 

tr. b1etrc;.:nnL't:~· rf1a·:iat1or· ?n (anarln rtrir. rf'roMr.-'i:nd~ 
~o;.•~?11 i"';hrn.:-~·· pt rl non-,·~uulatnr-~ t o-nrdinrlt 1r·•1 t11H!. 
.., it '1 ·l fldt_ l nr:'-t 1 milntf-=.•_t:i. _ 

Th'-' :•fl <;.,~·-'jr·nup .10 <;;i•pt ~ .'\•Hf Rpaul.it in.,-,. 
nTnr·tinfJ t .. th;. fprler·,.1 lnterdPp;irtment;il 

nmmiP•'P, h.1·; r"view~d tho> regul;itory sit11;ition ·""' 
ir• n".pnn<;p t,.1<; prorl.:<Pd g::irlelines !'r-.~itl,,rl: 
"R'ott>rh RPor•l;i•1on<;: llo;p1·<;' C1uidc-" to ;i<.<.ist 
inri•1<;'•"; i11.•·•ri119 with thP m;i~e of rPgul;itinw,_ 
Ir·rlivid'lal fed~ral a9i:Hu_ie~ are d~SO revf, . .,.,~ng 
r·r-11,,lat"ry rositions. in>trumpnts and 1·esp1Jns•-s in 
or·rJpr· th.it t!ipy will he ;ihle to df'al dfedivFl·r 
,.ith """' !Prhnoluqi•i!l df'vi>lopmPnt<. 

Tho> M.:rfir;il Res!'ar(h !o•mri 1 h.~• p5t3hl i<.hi>rJ .1 

~11h-1M1mittf'P, jointly with Health ;ind \.lpllarf'. 
ro>portino to thf- MR['> St:indinr (ommittf'f- on Uhir-> 
in f•pPrim('nt;iti1Jn, for revif'w of MR( f111idi>linP<, 
with rp<;pf'rt to nc-w rfpvplopmpnts in hiotprhnolooy. 
Hr-;ilth .rnd Wi:>lfar!' 1,a• e<,t;iblisl,pd ii flr.inrh 
£liotf'•hnol•14y Commiltf'P ,.-ithin lh!' Hp;ilth Pro1.,,1ion 
tir.1 .. rh to f>YJminp ;ill a-;pP~ts nf biotc-rhnolog-,. th.it 
i:-ipinq<> rin Rr;inch cirt; it if''>, inr ludino rev if>"" of 
ff>d"r.il hp;ilt_h prnter· .on lpqisl.it.ion. Aqrirult1JJ"f' 
(;in;id;i rr<ts i dpnl if i Pr the flf'f'd for an ..-idv i sory pane 1 
on hinterhnolo9y ln rrvii>w rpqulatory rf'•ron•"~ 
rf-lat~~ ln vPtFrin;iry hioloqir<;. 

fn1iro11MPnt fanarlil'' nc-w (_;in;idi;in E.111irorimr·nt.1l 
f'r nt "'!ion ,,,. t I ( r l'A I hrt'i bPPn ;inprnvN1 hy 
f'.,rl i;imr>n~. Thr- 1\rl i• intpnrfpd tn h,1vP .,r.,·y wirlr· 
.1ppli!.1bilitv ,;nrl i•. ;! "1r;idl" to qr·,iv"" pip«"' 
l • , 1 i (• l.t t i on . , q v Pr i ~H~ c; .-1 I f' f t i n t h P r P ··d:l rt 1 1 h • 
prnd•111.io ... 11•,p .ind d1;.por..-il of prnrluct".. It-. 
·•11pli 0 .itinn iri th1' tic-lri of hintPd111olotl'f r', c•il 
j n,.pjpr,q,\t f... ( '11\\11 f ! rlt j On~ h..:tv,,> hi;.Pfl ht• 1 fl 
n 'l t j f) n. ~{ I d f) .... i t h j n ' e r ~ ... t p rl ( il'hHI i "'n "j .. 1 fH! .. r ( ' i ' 1 f 

pr nnw ... 1, lt,1·1<'· bi>1>n dPvf' I Of'Prl t n f1,,,, J '"i ! h 
1n.idf·(tr1.\rJ('I'", nt tfH· Art ;n rP~pfl-rt tn hintPrhnr1'nqy 

Provlnri~l rHJPrl(if'\ .u·p ..ll~n in thP prr)(11•~'. nl 

1·1·11i,.._.11rHJ fh,-.i1· r·f\n1il~tnry pn'.if inn-; p,-.r·t.t1ntnri tri 

!'inl1·rh11nlnriy. For· P•.1mpl1>, Oot,iri'l .111<1 l\lhf•rt.1 
h.1·n· ''"' .d' 1 i ',horl ; td Prd1>prtrtrnPr1t r-t 1 , ommi t t i 1 P', t fl 

·.l"df lhr-ir ,-,.•,pprtivP ri:>qul;itor·y r·Pqim"<. ;inrl 
M,,.,11ri11.1 i·. ,lftivPly r.'ln<,ultinq with inrl!!•,tr~. !hr 
Pr·ovir~r JI', ,trP ·~opport lvp of roni;i .. ,tf'lnt nilt l0n,1l 
,1flir1!1 .-l•1rf Jnn~ to thP fpr!PJ',!I r1ovprnn1Pnt fn prnv1rf,_ 
""""1 if ir infnrm.:it.ion ,ind rritpr·i;i tn ;iicf in 
•,p!!inr1 poliriP~. 

- l ' 

lhr intrrnJtiondl dimPn~ion 

•1ir· f1.;:~n-.•1 ··l-••['P•,1tl::i• ~P~ t~ ...... ,,.-1 •• ['-;. ... ·• ·11;·~,, 

,..,..,,-~ :-~ "',a+ i= ~ ·• rt~1.~ rf"tl;i} l~ l ("''" .-~ ~ ·-: -.;. !Pri-~r· ~ ... -

~ h~· ~H:_:: rrf'r1i~o~.-; .. ~,. ~~f- 7··•r.rr-.:;.•;.,~-.1: 

h.-1rrrri··!_·,--:" ;n., n~ riP-oq!.-.~ ;(1,,<:", r-1 i .._tj,~r~ ··~ 

~lrt,.r~1r·-.1i("\,l)- 7)i,:: !}!l" 'ttr~,it!.~.l_~f-~: i0:r·" \.t'.0•···~··1·r 

('!"": P!.t~lr:,r:,:11 F'1T~c1p~ .rid Pr;qr:t~ •. ~ 
F1r•r·f'..,P0i"'l¥. ~ .. -id 1ri T1·r~Hltt· ~ .. rJ! 1:.!~it~~,• t•.-
·or.pr'r•.lrtt~ 0t [lll~j;! c.ont!,~;ir·r·~-- lf' ~h.:. l•"•J:~d,;'~" 
Pl•J~Pt- 1 'f10lt'Uf. (H'L! <i.t.PC'")' ~f-1~ 1 b.• :-j,·,1• !r-· .1; 

ln• ... rn.~~ic·:~l ·~~t~ hd.~F- f,H· r..:.t.:"':.,•n1 ~··! 

~~~('.·~··":·c:.rd_ 'r!~rri~ "'''! 1 !·:1r .. ,.,t ;r·· 

T1,c W0r·i.1 HP~lth fh·n~nt .. ·,1• •1" _..;11 r····,~··: .. 
h~id ar1 int~rr,l~ lr;!'.i\l rr"~t'lt ;T:C.J ~,, {~;-:;: ,~ [H1t(·!~t ;,,~ 

hr.,1lt~~ :"'1r;1rt~ rd t'llnt.-rf-. ... ,r:!oc" .• 1·1r! idr.r''·~ ·.•.,r-.! 
t_J,..t1r-r~l rl'=\~ r1<i.,PO::, ... m-?;1t ffl~l~lf1t'·J,lt1ri:i'-., :,i• l1 r!: .. ,l 

potr-n•_~ai tor r.d.er·~c- P~~e,_ts. pr.-'!h1blii~i n' 
rin:iH1~ '\:"'!":. PSrir1p~n9 • .il~~ci "rtfpt: •'~ rr,.1ri•1r ' .... , ,1:·(~ 

~:~r!f'.~ i·lq mpthnds. ~\ l'f'ltt~:·) f'f ~~H-f •t i1 r11"'rl ,• 
6 

l•1 ~t~ ~a~ St:ou~sted. ~r1tlud;riu t~s~~ f11r· 
rat~nonnirity. ,:illeraeniriti ;i~d. ~r 
phntr15Pr-,"ltlvily. l17pµr·-;pnslt1 ...... tr,.. t<:•l• · 1

\·. 

, ,..,r._ T r~.:~u:-n 1 r it_·~. mutrtoer-i i '~ T '- v ..i:·,.f. •Jr 

~pr·,1•ri:Jf:r:lri!y. Tht"~l? ~r--;ts ,ln=· r:Jr,-,.._.,•1y ·.~.:f ff~r 
h11~;l~~ ~~{11th ~~<;p-;~mt:-:1~ of dr11rJ' tl'l!i f•'?c;t if lr~p<:;. lr' 

;_,11;.ida. tk• up.1tio,,al l'f';ilt_t; r-fr_1immPnci;it_i0;i< 
lnrl•:rli>d r~..,ut!ne wor~t-r -.;ur.1e-lll,.v1r:"" ~r.d mrp1lt·")ri··."1. 
~HHi fl·•(•JfTlt'l~dclt lori Of <;,'lfflt y. r.r.r.tttl 'lm':'nf .lrtrl 

Or<Jclfl ! ~r:i ~ r1t:·--:t. T t 1 rtlt i r1n proredl!,-~.... ( So11rr t': 
•'nnu,il t<eport qf the rl,3•iorial 8iot,,,_hn::i 1 ogy iai·:i-.. r,. 
Lon1111 it t_pe. I ')IJ 7-1 'l88 l 

l: ff ~rie11ce5 tech.,oh"JJ i'~r~ rl;ir·-ned :er· 
Ott a..,;i 

Reg•1n i., tt'e <>arl y l .•POo; ;is ;;1• ir!c-a I r·pm .i" 
Ott;iw;i-•:arlf'\nn rerort r,n hiotert·.r,olric:y. thP flp;i..,;i 
[ifp Sri.,nrc-<, TF-chnoloc·, Far~ IO!SP') i-; rn:"in~ to 
fnritiori. 

f h F r fl<;, P i1 r r_ h (l n rf t Pf h rl 0 1 0 0 y t:; I<; 1 ~:(•Ci'; J1 ,'l I I,. "" 1 • ! 

pnJvlde fi hnlTJI? lli -;tart-up romp~r:if'.-, .-tfld !TH)!i> 

P-; t .i h l i > h (: d f i rm~ "'h n 11 ~ P h n t "r h n 0 l o o y a., rl 1 : f f' 
'' iPnrp<; to produ(f· produrts ;rnrt ;p, .. _.;.-,., frJ1· l'r~Ht·. 
.-~rP ;ind ot.hpr m.ir~et>. One ol the m;iin ohj<>rt ivr' 
of thP nfw ;pnturc- is to rfpvelop r.loo;e -.;n.-h'": 
rf-l;itionship<; hPfwPen 11'1ive.-~ilv .:inri ,•in1r,1 1 

resrarch<>r·s. ,,..,d pr-iv;itp 1nr!11~tr;. Tlw lifr- 'r;.,,·.rp 
p;ir~ will r·• 'virip .i .-ommi>rci;il "IJ! 11·! .,, ,ippl ;,.rj 
,.1nrl dPv~lnpmf'lnt;tl r@t;'?clrrh in th~ r·r.qir.n. 

fl:p hii';inP<;'. pl;in r,11ppnrlr, 
rr1',1,1tr· .tnr! puhl !r "',P1Jrr P"'.. Tl:, 
..1ht1.;f ·:1 rr1iliinn '1''''' .. ;. ,•·df'. 
·,,.i: I ir· .. tr1r lr:1J. 

f : Tl .1 r. • ; • q ' r· 1 -~, 

p.!1 ~ .... ; l : ,- . 'i' .• ,. ' 

i 1 • l r·r1 I··· 1·1· 'I 

1\1 ',lf' ''"''"1,.1,, """' ;il1,o.1•'; f ..... ,, .1Pf''''"' •,"I·. 
111nir.1p1•'~. ""it!: .1n 1nff•l"()'",t 1r· 11,r.it1n1: ir' •f, p11t 

·.nmr· ~-)¥ r!r.f\!orm~~1t rtr·r·,l""~ .-1n11ld ti··· i·~ 1,,,,i•I .• ,, 

prnrl11rt·, <;11rt. ,•; ph,1rni,irr·1dir;tl-;, .. 11•1: d1·11q· 

r1qtrltion,tl ',r1pplonir·nt" .. imm1111o!nqitril prn•l11••'. ,u·ri 
mi r rru·· 1 Pr t rnn 1 r :T1f.1rl i r" 1 rlPv i r ,., .. , . 

Off1rir1ll'I trHnrpor,.1t,.rf in 'Jrtoh1·r l')~J·l •'·· 

fl!~TP fnrnwd ri Rn .. trd nf f1T1-r•ft111·~ rn111pr1•,1·d 11' t
1 ' 

fn.,11riP1·•. qovPrnr1t'nt·, .inrl inriw,!r'f. lh· '11'.ll I,, 
(•fl'.lir~·d ~h .. lt r:o rir r.f\nt of if·. n,.,,,,.,, rl',\', ,r.~,. 1 

.. r1 
frnm th,.. prl'1r\t,, .... P(tnr·. fnl ... , w.:t", .tn i;npr•rt.p1• 
fl h i p' t i 'Ip ' f1 (J r1 ';II r ,. : h Fa i n rl II<. t ,. ,, "" r ... p ,.., t 1 JI I fl 

""~u1rP',""~f 'ly romn1Prrl..4li11 1 tp1h11'lloqf rlP1•·l('\JH•! 
!11" J;>hor;itory. 



T •··· • ~· lp1n i 111..J';' l'cH ~ •, p 1 ~r·r1..,.d t ''' T ,p,d' 
.id!.1t••n•_ !p ~l.,: Ott~,,.~l u._,c:T~~' 5 ~f-n•_t: 1 .... •1trF. Tf, ... 
r.11-~ ""'; i ! ~~ .1 9~!11_!r.-lpht •• 1T !-._ •ri, 11"°,,a.d f cllt:c• ;,. ... 1 ··t 

... r\t ..... rrr ;,~-, ·•·~t 'f!-~t.:.-.;. .HJ "torr1-c;.1,1.~,-.- ··t'ndut T·,~ ~n 

t!~t" rl.~·.Plr1r"":•~ri~ of'~"-:..,. pr·od~r,·t·-.. i• ,..Jll ~e ir,·.1f···ci 
..1"111,..fl .- .. f .... •~r.q rr.:d,1·.1T ,1n~ •:r~l· • .,.r·c;~t-. f~1 ~lltTf-~ in 

• 1 r,1mpu~-T?1.;:. ~ri.1rnnm~r• 1 ... ~rlnc1 n~or /(lO ilf"t"~-

M~-.~r·n fl!t.1 .... 1 c1iso r.iffr-r·c:: .~ ,-,_,r.1_Pn"r;.tlnn n~ 

iif;:.. ·~t-!•"n1 .. ·o; ~e··f-p1,1ln.:.;w <:.c,~;,-,-.,~ ;n ii nl:mb~r nt 

ru~l lf ~•~r tn.- t.1b1)rc1toriPS. 

Tfu .. flt ~'T'' h,1~ t'-PPn ~tn;' lt11·rci to mF-~t ~hi' nP•)d~ 

Pt ;,~ tt~n~nts lrH ludf1HJ ~rLPS'"'• to tefhnolouv. 
firi~'"" lrio r.nrl bu";ri~si;@ .. pe-r·tf~o. ;tfl Tn a-· 
... nr·lrl-· la<< r"-<<-<trrh r ... ~~ .. 

rnr· morF ;nlor·:r,1tion (>!l the f)tt.a .. a life 
'\ripnrF< THhnnloov Pi!r~. vi<;it th<> 0(f0(0 
h'loth 1E1:i at the Af1C meetina in ioronto or rail 
111111'1 f1. ,\•H!Frso" a• t!;l <) 7<<-f;R70. !Sourre· 
Rioscr'Pt'. Vol. :. ri.,. :. • St1rrmPr 1'1'lfl) 

Costa Ric:.i 

RioteLhroiogy in losta Rica 

1.;uirfplirp<; for hiott>rhnoloav research at ahout 
f•O Jllrhlir and pri·1ate institutP~· in Co<;ta Rica ;trp 
presented in the "Programa tlarion~l de (it>ncia y 
Terhnnloaiil f'IR~-1'1'10". ~ri~ary ohjertives inrlude: 
~t imnl,11 icrn nf tropical ilorirulture. e<;pecially 
bi!•,ir foodstuffs. gpneration of forpign currenry .~nrf 
job creation. mpdici!l applirations ~nd alleviation 
o; d<>pt>ndPnce on export of primilry produrts. 

rriori t y ilr·eas in the resf<trth proarammp •an be 
rfividPd into three ar·eas: .:rnricult<rre. 
<lod-hr·<>prfir1r1 i!nd !lei!lth. in aqrir<ilture th!' use 
llf in vitro pr'lpi!gation tec:•niques oets most 
.1tlf·nlion. Rioloqiral arid biot.,rhnolnqical control 
of plant diseasi>s ilnd pests also rariks.high as well 
"' nitrogen and phosphor fixation. Ir. 
~tork-hreprfina most attention ooPs to clonal and 
mi• romilnip1:latior. a-; wi>l 1 as t~ansplantation and 
frpe:in9 of pmbryos. Health rpsearLh concentratps 
on diilgnostical svslem<;. 

Thp lalk of scientific trained people in 
rost,. Rira in the field of hintpr~nolngy is 
relatively small compared tn othPr countries in thP 
rPoinn. Staff at post-oraduate level is availahle 
at I.he ff'ntrP of (el lular ilnd Mnl.,rular Rio!oay .it 
'"" 11.,iv"r~irf<trl rt<> (ost;i ~ira anti the (entn• inr· 
Rr·,.,ar·rh .1nrl fd11(i!l.ion in Trnpir.>1 llqronomy 1r:,Tlf\. 

Rr-;rarrh at National Inst itutrs ilncf 
llnivrr«il irs 

TJ11·· l,rJrnnnmy (lpp~rtM~,,~ of tf1t· Minlr.fty nf 
flqrlt'lft1nf"' ;tnrl liv,-.ir;tork ii; rn nr·din~•tntJ .-;_f .. 

fl:)f,()n~l rP':.~,lr·rh pr·nr,r~mmpc; on; r·irl), f()r"rl ~nrf 
<.n1·qh11m, or·ain anrf leqqmP\. VP•JPfahlP,, lr11it-. ·""' 
'.nr1.11. rlPd tn thP<P prnqr·i1""'1P<; lhP Mini,t1·y h.1·. 
inil 1afprf it; own prn'lra!T1"1r on tf,,, pr·or111rt inn·'' 
pnt;itr•'"''''' thrnuqh t ;,.,,,P rid Inn• anrf rfi;iqnn·.t i· ·. 
nf hl11,.. tnrHJllf\ rti-;"~""-

flu· p,..,,.arch rentre for M1Jlecul(lr Biology 
tr !FH Ml "·'' .l widP rxpf'rif'nrr in mnlpr11l,1r hinlnny 
.,..,f rfi.tc1nn·.i·. nf viru,P<; of plants aml ;i•1imi!l,. 
1;, •• ,,..11,h f11rtl:P1more ronrPn!ri!!e' on: viru' 
rr'.i'.ldn<r nf he;ins, expression of viritl protrin; nn 
h.1rtrri.1. rloninq of filmilip' of Rrucella nnd 
,,,nlNnLu· hiolnqy of Rhizohium. 

lhn r1,,t10•1itl University. tterr>rfia, .. or~' nn 
• 1011.tl ,111r1 mirroprnp,1q.1t inn, frf'r>; ir.q and 

t : -

tr~n,rl~ 1~t.r1~Yon r~ •Jw t>mt'rio'\. St•!rh~s drP 1_i1rr;ed 
out ~-: ~eslular and stomatitus virus ~~ 
'r"~t.1 Rlr-a. !nduc~d mutatior'S (lf rJ,-p bf'a:"''S and 
r~lm, ,,,, ~··eedino pur·pos~s. ~fl~ :f1~t~f ~e~iraticr1 

"' ~icorrhi:ae as~ociated with forestrv 
oe;ro:-l-( ""'"" • 

~e;earch at the ~~se,rch lentr~ ot Cell~l~r 
~iology (C!AI (Overs bicchemistry. t~ytnlgPnetir~. 
i"""unolouy. and rellular • ..,urlPi!r and molerular 
re5earch. Special attention is paid to ~eli>ction of 
~hi:obium.rh~seolus strains, hiolooicai fi~ation of 
nitr-oa<>n in ieaumes and bioloai1.al LOntrol of 
Monil~a in coc~. of Blad Siuoto~a in bananas and 
f'seudc.>monas. !Source: B_iot~chnolQy:; and 
Development HonitQr. llo. 2. Han:h JQ'-lO) 

Centre for_~g~g,rcb an~ ~~ucation in Tropical 
Agronomy (CATIE}. Turrialba 

An ;mportant proqra~e at CAT!f is th<> Tropical 
Crops Improvement Prograrnne. This progranme 
cnncentrates on three perennial crops of m~jor 
importance for the region: coffee. co~oa and 
Musacea, (plantain ii' J cooking b~nanal. as •fll a~ 
on promising crops ~Jch as: cassava. sweet potato. 
coco and true yam. taro and some other~ "' local 
importance. 

In co-operation with the Inter-Am~rican 
fnstitutP of Agricultural Sciences tll(A), cnffPe 
re-;earch is done through using somatic embryogenesis 
and microstakes for the multiplication of superior 
•.1enotypes. 

Tissue culture methods are used for the oenetic 
improvement of cacao by developing haploid pl~nts, 
mirropropagation and embryogenesis as well as simple 
methods of in vitro conservation. DriA research is 
still not within reach although advances in tissue 
cult.ure m"thods permit the use of micropropagation 
for cloning desirable genotypes. 

With respect to plantain, tissue culture 
terhniques are used for somaclonal variation ano 
micropropagation for breeding principally on disease 
re~istance. The International Network for the 
Improvement of Banana and Plantain (INIBAP) has part 
of its Qermplasm c:ollection stored at CATIE. In the 
near fuiure the material will he stored in vitro. 

A~ there is some risk involved in the 
m,;iintenanrP of field rollertinns, in vi~ro 
rnllPrt inn is ,;il~n the main t.;irqPt for res.,ard1 in 
rn1mi-;ino tropiral rrop-;. In vitro .. .it11r" with 
,off"" i-; .1rplied: P•pPrim"n'' nn thp i·.nl.itinn ;1nr1 
1 II 1 t 1 · •• 1 t ; () '' 0 f pr 0 t 11 J'i J ;\ ";. f ~ rl f1 rf n n t h P r ••qr n" r ,1 f i '1 n 
,,f rJ.1nf lPt";. ~fP in prOrJrP~~-

lhP ''r~te'lv nf r11rrt 1' tn rlPv.,lnr 
'"''"'"'"'Jir;il p<trkitQPS and In hP aol" fn 1111ltiplv 
·up .. rinr· qPrmpli!sm throuqh 'is<;<JP «11!111·"· fnr· thi' 
1».1<;nn roil.;ihnralion has h!'Pl1 snut1i.' with rn<T111errii1! 
""'"ql!·i~"-;. Reri>ntly CAI!£ slilriPrt rn-npe1-.1tivf' 
rrn(j!'.'lmmP•, with Monsanto on emhryn tr(ln~p!;intat inn 
nf rnw <'mhr·~o~ for imprnvinr1 miH quality in 
j rf'lpi' it1 ,U"Ptl';. 

rt.TH i> rnnsirlered ii'\ thr mn>t impnrt.1"' 
'"n'r" in ;i11rirult11r<1l f'durillion in thn '"ntr.11 
llmPri•.tn i•,!hmu<; ;ind thP CaribhP"n. fMh Y"·"· r,'.flf 
!1.1in~ nver 7~0 'tudpnts on tropiral rrnp 
improvpmpn!. rurthPr information dVi1il.1hfP frnm thP 
'Pntre for RP'\eilrrh anrt Eduriltion in Trripir.11 
llqronnmy ((AT(f), Turrialba, ro-;l.;i Rir;i. PhonP: 
('·Of.) '166'11!, Telex: AOO', (AT!f. (ronta.t: 
!lr. V. Vill.ilohos.) !Sourri>: Biotechnology .ind 
Ocvcl0pmcnt MQnitor, No. 7, Marrh 1~~0) 



Biosafe~y R&O proposals sought by EC 

A fo.-...il call for propo5al5 ha5 been issu,d 
(OJ-(118/ZZ of 12 H.Jy 199{1) for research proposals 
in the area of "safety assess"'t'nt .:is soc i ated with 
the release of genetically engineered organisms into 
the enviroMlt'nt". This call. which is part of the 
BRlOGE Pr~gr.uwne. is for two types of projects: 

N Project~ (i.e. basic research ailllt'd at 
extension of scientific knowledge\ deal with 
aspects of assesslllt'nt of the safety of release 
of genetically ~n~ineered organisms into the 
env i rornnent. e.g. 111on i tori ng. contro I and 
assessment techniques. gene behaviour and 
organism survival; and novel gene 
constructions to prevent survival of GHOs. or 
to ease their destruction in the environment; 

T Projett (i.e. large-scale co-ordinated 
research aiined at rP1110val of bcttlenecks to 
~echnical progress in specific areas). This 
project covers "High re so Jut ion aut0111ati'd 
microbial identification for environmental 
itnpact studies". It deals with development of 
new techniques for analysis of taxonoir.ically 
itnportant cellular COlllponents. their 
automation, and their application to monitor 
the !111pad of new introductions to the 
enviro11111ent. 

As in other BRlOGE areas. project proposals 
must be multinational and preferably involve 
relevant industri .l or agri-business interests. 

T~e infonr.ation pack containing call for 
proposals and application form is available from: 
Conwnission of the European (om"lunities, 
OG XlI-r12 BRIDGE, 200 Rue de la Loi, 
8-10~9 Brussels. Fax: (322) 235 53 65. !Source: 
iris~ Biptech News. Issue No. 26, July 19901 

The final selection of projects to be funded 
under the EEC BRIDGE Programine has now been made 
rr0tn the original 403 proposals for funding 
61 N-Ptojects will be funded, and in addition, 
arounc 150 EEC laboratories will also be involved in 
five T-Projects on lipases, lactic acid bacteria, 
plant cell regeneration, yeast qenome sequencinq, 
and mappinq of the Ar~bidQJ>$is genome. 

Several further BRIOG[ i-Projects are planned 
lo hegin ov"r the next HJ months. The call for 
~ioSafety projects has already been made, whiled 
T-Projrrt on animal rel! hioterhnoloqy will hP 
la1mrherl later this year. 

In .tddition to research funrling. funrls for 
lr.tr~inq anrl research-stays hy Ph.Os .tnd H.Scs in 
lahoratories in other EEC rountrie-; are rontin11.tlly 
av.1ilahlP. (Source: Irish Bi1,1tech Plews. [<;<;11" 

Pio. /h, July l<J<JO) 

U Human Genome Ana 1 ys i ~ Progran111e ;1dopted 

Thf' tfuman C.enome Analy-;is Pr0Qran111f'. llGAP 
( 1 'l'lO- I 'l'll) wa-; f i na 11 y approvPd on 7'l .JunP I 'l'JO ""'' 
h.t•, d hurlqet of f(IJ 1'; mi 11 ion whirh wi 11 he 
.tl lor.ttrd t.o somP 20 [urope:ln lahoratorie-;. 

rt1f' romplete list. of qPnome rP~f',Hrh projerls 
currently bt>inq funder! hy vdriou-; EE( ~ourres i-; .t'i 
fol low<;: 

- 1-1 -

[( 

EEC lio. Peril'ris ForndinQ 
Pro- of of e~i>- (mi: 1 ion 

Tit I e granme labs cut ion EC\.ls") 

Ser:iuenci;ig of the 
rhrl)W!OSO~E I I I 
lr0tn yeast BAP 15 69-'lO 2 .6.~5 

Sequer.(ing uf the 
yeast genome BRIDGE 11 'll-'11 5.01\0 

Holecular identifi-
c~tion of new plant 
genes (Arabidopsis 
genomel BRIOGt 27 91-'l\ 1.00C 

Establio;hment of a 
complete 111ap and 
o;tri"tf'gi c approa(h 
to the sequencin9 
of the Bacillus 
su_bt;lis genome SCIEtKE 5 111-'ll 0. 750 

A cocnplete physical 
map of Qrosophi 1~ 
melanoga~~er genome SCIErlCE l 88-111 0.1172 

Functional and 
<;tructural analysis 
of the mouse qen0tne SCIEHCE ] 8~-92 1.278 

Oevt>lop111ent of a 
oenetic and physical 
,;.ap of the Porcine 
gen0tne BRIDGE II 91-'H 1.200 

Physical map of 
llU111.1n gpnome HGAP 70 <J0-92 1•,. 000 

SUS I. 18. 

Further details on thi; Human Genome Analysis 
Progra111111e is available from Or. Bronwe~ Loder. 
DG >.II/f6, (0111111issio·1 of the European (oll'lllunities, 
200 Rue de la Loi, B-1049 Brussels. Phone: 
(1221 236 1191 or 235 0719. (Source: Irish Biotech 
~e.,,,s. Issue No. 20, Ju!y 1990) 

Plew EC R&D prograrmres in preparation 

The approval by the (our>ril of Hini<;>,>n of the 
Third [( rramework Prnqr.1mme ( l'l90-l'l'J4) in 
1\pri 1 l'J'JO has pr-ovided the fundinq 
1rr11 ';. 700 mi 11 inn) .tnrl nen.,r.tl q11ir1 .. 1 ;,.,.., ,,,,- thr­

JlH'Jl"•·,11 inn of 1'1 <;pPrifir PP.fl prn111·.1mmP·._ 11.rn, '" 
th,,~~ f1~vP ~ r~lPv~1irP •n ~nm~ ~~pPrt nf 
hintPrhnnlnqy. lho<;e nl m•1· • r1in" t inl<'r••·.!. 
hnwrvPr, .trP lhP fo1lowinn: 

Bio!Prhnoloqy 
l\qrirulturr .lnr! iHJro-inrlu~try 
R;nm~r1ir.tl .tnrl he.ti!~ r~rP 

f 1mrl i n<1 
tmi 11 rnn f'U) 

I\ I 

fhp rPm..ttn1nq proqrAmmP-; rovPr inform.1t inr1 . 
(nmm11nir.ttion· .. fnerqy. Nurlr.tr anrl othrr irirlw.tri.11 
tPrhnriloqie· •. fhrrr ,.-, .tlso d "Hum.in '"P''·•' .rnrt 
Mnhil1ty" prorir.tmme whirh will provirle l11111h lnr 
s!.11rlrr1t .tnrl Pmploype fr.tininq .tnrt r.rlo.tr11w 
proqr.tll'lllP'>. 



~1f-•.:· !,.:.if '-'.:',tJ rr·~'!!.:r·(1...,-..,., •·: '"~' h 'l~ ~.,...., rt~ .• ,_ •• 

,~, •. ~, .:;, .. · '.'·~ h~'"tl p··~L'(lr· .. ~r? ~ • tf·- {'-;rt:~·.~1,·: . .,.;•: 

~·~-.,, •• •tnor. ·.~,·~·'·1~ rFpr-.-"~·~,;,•..-~T_,._ '._,....;t~~··c. 

! •. , ...... ,.,,,nr......-r.--?;. \ .. ii! t·, t'.~"" ... ' ,,.. th"' o;.tr~~J-'!;, 

•:f\.l!, ·;_ ... --.+ 0·1t T1~ t~~ if:;r··f r,.,"l .... .;··~·..:•·~ Pr·r--:Gr· • .,'¥°• 
• If l [ : ~ T • Q ; • T~.._: <'\.tr.1•~4i:, ·:1;,~ .. ,11•1,;;.o;, f,,,. +1,,: 

RintP1:hnnl99y: Tl,p ",>i"' i< •·· ,.-,,.,nr•·' 
f'--,l-;;! h~n;;.)Qf<~f 1.no·..,,l..;dGP if';. ~~o'l ..-("!~~)~~ ,P·d 

Tr·t.,.:.G1-,lt'0 d iourrlJ.t!o·~ "~Pd'd •f"r <~po'~··a~;!,~~~ 
;, • ..r·11;··~i~_ .. r-~. :r·rlt:'"'-·- • •. ,;i .. f·. •1··t1·1t>; ... ; •···~ 

• ;, .... ,~··. t 1 ::~n.,,en ~ ''. 
pr·o!e!r: (H1cf u~r:~ .... trur.tur·.c~ cl"ll~ f1!rl•t1nn_ ·~.:•·•• 

•:Yrt·~~~ipr1 .~r~d '(Jnf>r·cl, C~?lP~~ a•~aJ~~iS ~··!~ 

1 '""1''•"";r·~,1t_ ion. 'mm·!nolflUI. r~·ff0t'-inlC'at· (1···! 

,-.,prter·~. ;u~d 0thP1· t_"p;1-;_ 

A9rirultural and a9ro-industrial rPsParch: 
!":f n!i)~' t lv.:> ;5 tn f·;.lp .HhlP.;F- .l baL~.fir"•· 

r.,}•..,. ...... , ,\fyr·lr II~ t•_n-~l rt•1li rt~ !cl~ u1 t•:r·.,T 
p, .. ,·Hf·!: t ;'H'. ~Pri r!'n>:1~·-'r· .1r:c1 T~d:i~tri,11 ~~~"··rl' .. 
"nth!"' r.~Hf ~r, ... --. ~a1·T,Jl~~!r.1l rrcgra'Tlm~ ~':c:.Id 

r1m rt~ ~··'·.:l"C !nu ,_C'!"'J.'.'~~; t_ =·,~noc->~ et 
,,.J,-~-b1: -.~n(·'iS. iand at ~1r:.Jradq10 and 
di-·.~~,-.,;t~t;dio:·, ot nor·~-pr·arlu:_tc.. I- ~!~,;:.'·riff 

,,~ ..;,u-~-trJnd ,-~...,.:i~,-.t~. topir~ .. JTl :11_l,j~~o ff\11d 

ri·:tr;t,~n. •r,-.Tc~~n(!,· rtrid h'fa;ont-. 1n~ .-.:_,,. 

tarh"nlnaips fnr fnnri prnressino. 

Rintll<'dical and health resrarrh: 
f n, ,,... ; ~ (H~ r,,:-.... 1pprortr hr~ tr. t ;: · J.. i ~ nr: 

r.r1"1 nmTr..:tllv rlnrf ~r,rl;dl.., "'Tani· 1 1~·"'·· ,le;,.~~ 
f ! ,, r ~ r ~ ; , l! l d r . ( ,u1 Le r . ;_ Ir Is . r '~ ,-cf i 0 "A~~- .J l a,-
t ! Tr •. ~-.• -.. mp·~tal !11,~f"~~ .. 1clnu HHf wor~p1~,-'" 

!· ... ,1 T th r r Pb 1 em"; l • Hii~an f;~no,.......:- .1Pa' y"; f ~ ,=i!'r' 

._. n 1 i ., "" r n:::i., !1 i n 'l f 0 1· r l r;. ~ t ~, t n · ·• w i t ~ ~ l ~" 
; • • 1 wl" rl . 

P~o •u .. r: pr11nr~~e-; t"l.lo;PrJ cii"! •b-? ~L 

·1 :i•l<>l ;.,,~ -..i 11 hP in pr<>par·at onn "'"r t~" np.t 
f"'!(·n'h•,. '.11 l; fnr propO"i.;t~~ ... ; t T hP m;trlP wt"-F-n tJ'~ 

Pri'l··· ... \ nf ronsultn:tlor. ar.d at1r-Pt:1 mflr~t. ha-; bePn 
I i r'-1 l i: Ml. I hi<; i <; Ji~ i' 1 y t n :»' 111 P<l r i y Vi') 1. 
•"n•.r-r•': Irish Rioter.h ll!'w:;, l<.s1_;P lln. ;:fl. 
1,,i v 1 'l l:\ l 

rh,. f· 1,,qnril of M~ni .. ~ttir"": rt .. o:.r•Jn'"~ihlP fnr tf·,p 

.011.111-'}rtmf·'l" Jf'·~li"1Ptf Pit~m1nt:ttl()r' rtf thp prOp!')';ir.i to 

• --.•.:.bi T ... b .1 ft1rop1?..l;n fri· .. 1rf'Jnrr.P·i• t.nPct '1 .:.nrl ~ 

f·:r·nri•'"'·"~ ~·1v11nril'!">Pnr Hnn~•ririno , . .p1d {rfnr~~•jn•·, 

'J1••_,.n· ~ 1r 1 •.-. ~p,Pt inr1 qf :·~':/ 1. M.1r:-.h ll10. 

r~.,. •r11;rl•Tl A•'(t'·p!."lrt .,,,. ~''J~~ n• th• -~"ntlr~1~·Th'' 

J'fr~pr>'.•"! ~'•'ht• rf)l1llT1;",r,lq•'\ :r1 1 Jn-.,.;PfJ •f:,• rf)f11Tf1•• .. 1 

•t•1· • · '''f" .\Ii t'...tr 1 i rtl'"l•..,'.' f •'l : 1·.td1 nr1 • i1•rd ! · • · 

J'"' 1 • r '.tr I. ,.,..fl rJ11.:tl t f lf•d .,, •I., ',.,.i,! nf 

• r ,,., ... , •1 • .\: pr"'',,, t • f)r 

rf,, f'•,nr '1 ,.,,, ~t 1,,, .... tl •. '·"·'' nf !t·· 
'l'f'•y' .... 4•, ·' rr.1t•,-., (rn· ,, rfflri',inr h\. th~ ' 1.rio·r,il 

.'.lf.1•r·. <nqr\ftl ?h11 C;pq·1IA-!;rin tr1 l•'",t..lh]~ ... h •f,, 

·.q1·1tr • .,. : t 1 h'· rt~, 1 dPd ...-lii•n t hl'I rf,., 1 '• i ri•1 nn t il• 
•t•.11 i1,t ... h11'1~· t,,~('lf1. /',(JIJJ"f''. nrn.•fr:rtlfl1f,t 

lr'"1fr',tf '!" l"l'1()1 

In 1 I•, "'""' i 11<1 in M,1.-r.h i')')f) t hf' [f r O•Jll' i 1 
,,, ~,,,,,~t"' '. r·~~pnn~it1IP fnr tl1~ "r1v11·n,1~~r1t 

••f'('tf\1Prf 1 fiP- f'.•1h"'.t~r1rP nf th~ prnpn'~Al .. , fr,r f( 
r11 r "' t 1 '.If''. Ort: 

fl,,.. r1111L1in"rl '·'" nf 'l""•·•ir,111'1 n1nr1if1Prl 
mtrrn 0rq.1n1r,m ... : .tnrl 

flu• rt1•l;h .. r.1tri 11•!1•,1·.1· tn th11 r•n._,,,,.,HH,,,•ot of 
rv•r11• t 1' ,1 I I / mnrf if 11•rf orr1,1r11 ~.:11',, 

''· 

!t, r·u·r1)C\&l n• tt·~ •,:-c:~ [l:rt?r·•rvc. ic:. tn .1dop• 
... , •• _~ .. ,:··~~ •_._, t...'-.:''~rf'i! •~t•.::. •(ri• .• 11·~1-?d •JS~ of •.:1?.,€-tf,-_a,ll-. 
:'!"'1't!·t fcj r-i·· r·,,_,,r·o-1r~•sm'\ ~~ ;i·~~;;., =''''" ''"·;n.1 •vr· 
,.,,•1•1 _1t?ni·. nt nr~,..a~~r-'~"- H·i::i. ~;ir-·!1.::tt11~r~ rt 
,r_•~'t:\ r.rr-..:io,,• f't'!P.d,ure~ sp~ritlr .,.., th-? ";ri• n• 
.,,;,,.,._,....,.tI·-P'~<;.,, c-l••d tf".I ~~l"'.- ._h~r~r~.:-:r- 1 \.~;cs n• tbp 

Ap;;.1·;t~r.1 .• l"i. \llOFli rte. rr.t?no;;1r~ .... rt=liltT!'ir. ~n .1rr~ric.,•~ 

~··rl ~~~tP ~~r~a1~~p·~t. 

ri,., ;i:irtiose of t_h" ""'nriri (lirr-.ti·.-F i< '" 
p·~-;·1r~ ~t1., rr,rr.pl.1?~Pl·o1 S~l~f- t;:r,o tn ~ht?-~·:. fr('l!'H'!'P~• "'.If 

"I•~n ... tir~l!_, ,.,~..fifll?-C rtr9rt'~; .. ,'!" .... It e..-~~<1~1!~•·~ ...... 
c·r'_'r.Pd 1u-~ f,~,- notif;(atio:' ar'd r.2s~-b~-1.ac.~ 
~rrr ri·..-a 1 . f 1J r wh l ch ~ho pr·r:-r a?d·tr·es 1!; ff er· d,.:.oen!~; ~~tJ 

0•1 .. ,•<-•ht:-r· ~t·E- orq;tniS"T'"> ~r::s tiPirtJ rt\f~(l .@'d ~f)r ~i.[l 

P-rr·rn<.P" er"' prorlu.t" .. hirh <lreplau· nn t_h., 
T..1rL~t. 1) .. _,urr:e: B!0.1TechP1r.d .Jo·Jr~a1 U0. ~.,. l'i'~'l• 

'' ~iotech"olcgy riirectivFs_ a~" to ~e 
i~p1PmentPd i~ n~•t 18 mcn~h~ 

Etll'OP•' 11.ls formallv <lri,-.ptr.J t"'n ~!''< H 
riir.o.,-t_i·,ps to rea'll.l~" ~i'-!l<-rhntJl<JO• .. ithin thp ['.:. 
r~"rnher St<1•_.-s no.: have i~ "10f1ths t~· iPtn1d•11., thf' 
!lir·et:tivt-s. wh;ch r!'o,,latP the cont.lined •is< of 
•1Pnf'lir.lll; moditiFd-oroanism' arid th.,;r- rl~libf'r.llP 
r·oli?,:t'!;,~ iritG tf·p €-nYirnm~.;:.ct. f5'l11r(t:-: 
Ha,, u I ad u r ; n g (hem i s ~ . !1a • t '-l'lO ~ 

[~ tn f"nd R&O prnjects fer !(I hinpolymer~ 

!hr e:r io; to pro~ic!e f.,,.r!o; 'rir t .. n rr.~rard1 
projPcl<; in~nlvina rrr·s hiop0lvmPr". Thp fir<;t. 
.limpd ill introriucino al"flP'i fnr product ion of [CJ 's 
b;npol:-"'"r'; into rrop-pla.-.t'i. io; tn rf'•<;iJ<· ii 9rilnt 
''"<lf'r· the [I'" FLAIR initi~~ivP. es~i1bli5l,,>rl ti' 
pnimn• P pac:-E.uropedn n-o;p;i rr_ h. 

lhP pol~mprs. tr;}ripnamed PHO-V in th~ US anri 
Riopnl ""''iriP th<lt mar~!'t, have previo•isly bPPn 
prnriw<>ri by the bact!'ri11m Al~~lig~nf''> eutrnphus. 
Th<- ildw.lnl~a-; of th• gPnP bPino PvprP<;<;Pri h) a rrnp 
r'ant rdther than a bacteri-~ arf' ease of orowinu 
.1nri h;Jr..,t>s~ing. plus the sustil;11ability nf thP 
p<lrPnt pl.lnl (cnmp.lrf'd with the nPPri tn de-;trnt 
hiltturi~ tn e•tract the plastic). 

fhp thrf'e-year prn_iert wi 11 irvol 1.0 '\t.lt f t rnm 
!Cl Biolooitdl Products. !Cl Seeds. the Uni,.,r,itt 
nf fhill and th<:> flplgian univPr"ilifo<; nf (,h.,nt ~r.rl 

',n•tinriPn. Th<> prnj<>rl will ro5t_ f'll 1_') mill inn 
1'$-1.f· mill inn) qf whirh t_hr. Frl,'dP prnrJr<lmlT'·' .. ill 
ri.-ri·:irlP fflf :.I mill inn. 

ih•· ";.~·1nnrl prnjr>( 6 i' 1 n t~' r.1r·r·1t·d '·''' :n;·,•!, 
,,;q\ tt•,.-. ~Pr!Pr.-ll PPp•1tdi, nf r,wrm .. u·,'·. 1r1•J;r11~,,;n'J 

•1·~1 p.,~ .• ~n1pr. ,.ith fr!nrl'". f1nrn ''11 rr '·. ft~!·-H~ 

'""'('! ., '' ,, , r11"'1p0-. it ; ')fl .... p-.·, 1 f' ,1 ! ; (II\" r •·,I. I, .• f;. 

r•.11 • t • · .•1 ; nt l"J"t\ .• .lr'· t 11• T ,,•pr·n ,1rr"t·n t • I t•-lJ r • t ,. 

('fl1r'•l 1 1P',, ... ,[Jfh ~f', ~}rf'lhOl l"ll",!",t,.t,,f'. ,.,i,:1i\ ,.,fl•Jlr! 

r 1 • pH•11r1l..p·ly •1*~jl)t11l in rflrd...tin..,r· 

i I\ i '", r f f) j pr t w i 1 1 ..1 f -; " f.1 .... t t f, r t• ,, tr. ,1 • •, • .t t ,l 

,,, •. • nf ff!' ,:_,1 m111inn. h-il~ rd -..,,h"h , .. tn h~ 

pr, ..• i ti•·d hi t hP fr . ..tr1rl t hP r.-m..1 i nf!,-.r· .. ,h,tr,.d t·rp·.111 y 
i1o··•,..,.,n l• ! -'"rt ... rr1pr. ,~,n1:rr,·: F111·11p1·.1n 'h,,m1r.1l 
rl1•,...•, • , iql f 1'l')0 I 

ri,.-. f '" npPiln [tllH l'i\ pr•.·1r.t'""'" h.1•. i '", "·•',•-•! i 1 •• 

rq,,lftlifm1•nt tn rfPvPloplnfl Prl 11ff"(•rt1Tiront~f rrf)tf"'rt1r1•1 

IP•hnrilnoi<><;. li!i-liPr !hi•. mnnth, ii P•"t•·•I•. 
rw.finq ff!J ;><,\ n11llinn 1$HJ'l rq'li1111) ,.,..,-,, .iprirn·1Prf 
1n thir, ~Prtor. ~lonrJ with '1'1 nth .. r Jirnj,..,t .. ,, r;1.11n'l 

,, tro• .. 1 ir1·1P~t .. 1>nt of Hit 'lf,tJ roillinn. ()fl,,.,,. 
',Mlnr•, rQvf'rPri 1nrluri" hint1>rh11nlnqy (nin" 
pn1jM!·., ffll ')(,mi 11 inn). nf'w -n,1t1>rii!l•, 1 1 ;.,,. 

prnj1 .. t•,, f'IJ lf1 niillinril. ilnri 1·n<'r-qy "'"' prnJ<'•f•,, 
fr If ,'/ m1; l i"n). 



A ~'Jtctl ,,t ,·o t:~. (rn. ! :-tt: . ~- !1 P<H·tt~ ,,.,,.t~~ 

~n l ~ nl th .. 'll np"" proj.~r•;;;, tu-~"'_nnn i ~P • "t:·1~ r. '~ 
trt.1l tnvo!vnn"f-n~ tn YGf, 0r:1.1.,•:.~!'_fori~ rl'lt~ 
1:) ~~_.{,jEt l~. 

Tr r1atfi?. nn Ed'~ tur·ope-~n ··f'uritrl..>'\ huvt> 
apvlit>d to jnir. thP flJRnA initiati·-"· whi··h ai;;is 
Pnt-O:Jf"-.1Qe pa~-i11rop.n~r; · nl l.;bor;t~ l()fl On 

!noh-t<'drnoloq·; Rt.O. "!n-,p .. to pnrn11rdQP their 
pdrtir ipation arr plannPd. however. The rurrent 
m!'l!lh?r<.hip of flJllE!o-A rompri<;P" I? E•. membPr S·.atP<.. 
<,i• EFTA countriP'> and Tur~Py. 

Sin1.e it"> l;iu,-,d1 I iv.- •ears aao. thp proar.i,,.., .. 
hd, in it •ato>d lf1f, pr·ojp..t s ~'th .1 total t:.da"i rd 
ECll 7."1 hill ion. ,\r-.JUnd 0•1p third t't this •.u•n i, 
pr·ovidec! by ao.-prr'mPnt">: the remainder com•·"> fr-.,,., 
tllP pr· i vote ""' t ,,.. . f rdnre rart;' 1 pate'> i fl th~ 
l<1n1.,st numb-er· of rrojP•t.-.. at ft,1, follc ... .,d h• 
[t.1i., 1 H;'1 ,1nrl thp r;,rl.~r;il llPpuhli·- of 

t_;<>rm~ny 'l."l) - I ')o .. n·--: ~uropean chem11:al "'""''-
1 l _1""" 1·no1 

Gene la~ gets the go-ahead 

fhe fr;im@wor~ la• nn gPnptir enainePrina ha\ 
he .. n p;is.-.ed hv th" 11rp;or hou">e nf parl ;;iment. •_ti .. 
Bunrlpo;r;i•. ;ind her;imp pffpr~11.e oo I July l'l"JIJ. 

lhP leqi<;l;ition P'l~">erl on thP last wor~iPa rl;iy 
hPfore the elr-• t inn"> in Plorth llhi<'<>-Wpstph.il i;i ;in:f 
thP lnwPr Si!•nny ">hiftPrl the p;irliilmPnt;iry m;i1nri•y 
in favour of the Sori;il Democrilt'>. (ritir"> of lhP 
l;iw h;ivp ilr•u">ed the ~hri">tian 0Pmorrat-liberal 
11nvPrnmPnl o~ "whipping" the IC>qi.-.r;ition throu~h 
p;irli;im~nt beforP !hP Pleet 'nn~. 

Both the rhPmical ;ndusl.ry a.-..-.ociation, 
the VU. and the rhemical employPes union, 
[~ (hemiP-Papier-Ker;imik. have expressed 
'>dti<;lartioo over thP pa.-..-.iog nf th" legi<;l;it1nn. 
!So•irre: European Chemic~! 'lews. ll Hay IQ'lO) 

IJndpr thP new German Genetic fpr.hnology Law 
well-k~own genetically engineered products such d'> 
GPnent(rh''> tis.-.ue ol;isminooen acti~ator (t-PA). 
Am11Pn'.-. erythropoietio (EPOi or Biogeo's 
int Pr IP•ihn-2 ( IL-i'l r.nuld he m;inufMtured without 
di<;• lo<;11rf' of prolfurtion plitn<; or th" nPrP<;<;ity tn 
ho 1 t1 a puh I i r hear i nq. Thi ; i <; onp n f the 
ronrl•1">inn~ nt ii ~tirdy on Health Care BiQterhnoln'.}y 
in the rederal Repuhlir of Germany. fitrriPd nut ht 
li.i11'on llioinform;it ir~ 1. 'nn\11lt in'J romhft. 

f,,,n,.<f1ruJ tr> R..:t:1Jron, thp pro<l11rtion prnrp·.· ... · 
11·.··rf h 1 t ht) .. ,P '1mpdn i P"', to procl!J( ~ \.IH h pr nd11r t ·• 

wn11lrl tw 'l;i~·.d iPrl 11nt1Pr ',ilf"t; 1,,,,,1 I. twr;iw ... 

,.,PV 11"'." h..t,..mlP ..... , orf}f'fni-;."'-;.. fhl". 1mpi1p'", th~• tfu· 

. ompPtPn! ilutf1oritiP·, .. nuld hP ohl ''l"d to appr11-.·· 
lhPir prnrf•rrtron prnrP'>'·"" within 'hrP<' mnnth·. ·'"" 
'>11hm1-;<,ion. provit!Prl th.1• oorm.:il · • .ifPt, '>t.:ind,,rrl·. 
,\rP mP•. 

JJ~11fnri w~rn"' ... hnwl'vPr, th.:et 1~ i-; ... ti11 
11n1•"rf .. ti11 tt1 wfi..tt ,., .. •~nt ofhpr 1.tw~. roulrl 1nt••Pf•·r•· 
with lt1" (,f•nPtlr ff'rh11oln'Jy lilw ·- wh1rh r;im1• into 
fnru• 011 1 l11ly. fnvironmrnlill l;iw<; 
!r.q. r·••q11!.:itinq thr Prprlinn .ind oppr·,1tinn ot 
•hPmir;il '>ynthe'>•~ plant\) rould ioterferp with •hr 
I .tw If ii <JPnPt rr Pnq1nPPrinq pl;t11I OPPd\ .t dwml• •' 
<;tpp In lriln';fnrm lhP rl'•nmhin.:int prnrf11rt into it·. 
f inrt I form. 

HnrPnvPr, R;iu(on \PP'> ii ronfl irt pn!Pnl:al 
ari~ioq frnm lhP fr fo11nril OirprtivP on lhp 
rnnt;iinplf 11q• of rPrr.mhin;iot mirro-orq.tni•,m'>, 

- . ,, -

pt·.l ,-.,.,, • • • ' .~; 

bie•~, •1··tl!fH.:.,. [\<:-~J~ !·~ : ,-.,."": :1r. "i11r ~,.,, • c.-.t .. 
t\,l .. J: 1"'' t~t1-·?·~t1•r:r.~,• ~· \, ;• f fP~"'7.·.1'• ~n~l · .. -t•••. &'.11. :,.,,,. 

!ll'·J. 't-•.'J' .. [lT~!t--~1rr.. t..::.•1Pr.1' ~·f'..r·.~·I: ••••. ,.,rr.•··, 

'').)•1rr .l: E'lo~tl;_~r~.1:1·1_;: P·~1 T,,>it ~·; .·,,y ";,.. r, 
.-111'1~ :·•'l(l? 

F ranee 

Tt"rhrioio~i hf?~ps t;r.n·, ~~~· ~!n~(·f"h•1::dcg;· 
,_ •1J ~ '~nye 

"'-• .-1.p[ll ~, ~· iri~.~ f')r- .:io·1:·-1-•·0::. .:·,,~ f..=.r·..,,.~.,• ... i·i 
•_hp tlt~~r'T'ln·~ut•·_rtl .Jnd fo,Jr! :.,,,d..,,~r·ip·. ~r"' t·P;.,.J 
!~f').1 r)V{-rPd a'l f:.t"lrh·~~1lnq, !r~ ?•~r~P~ j, '"·c;f·,c..,.:.r·•r-o·; ~~·! 

Pf~ .. • 'f~1l J C'<h' ddvc:JrH e~. (lnr T '\ i ~h J :')P!1. 1'•~ b~t·,.J • r;d 

•;,p !.1Jropean t~hemTtitll ttt: ... s . .,.._. .. 11n·.(-~. ' 10 .. f,.._,,.~ 

· r~p.1-~.:i-; .'\rP ~-~:tri~l~9 thD;r rtrtp•-.1• !n,~-;. .. )rirl 

p'nJ'h:ln•-c; thp f.l~ ~nr'5 ~h.-1t rio ~no·-tr·,.,.lr t11 pnH11pf· rt 

";.lJf 'p-;.~ f u ! h ! ,)t er ~'lO i O(J'; h•:.;; l ·1•.H"''. 

E,;·: 1 rr:~..-... -:H1~ fprmpq .. -; f1H· .1Qr0-fno!'i .~·Hi 

ph...t r~d1 f"·:1 t · r l T'S dre •ff ""'ln:•) i n•J dPc:>p 'h~·; 1.;Po::.. <,p11rr·,;.d 
b.,· ro•1-;•.1~1t tp~~·n11·;o!.rtl Tr'r-rivrt'i~,·~ .:wppi;,.lt!~·:·;. 
~r~9rF$~ in qe,et~( ~ngin~nrirl1J and ~n1~~·111,0f Y~ 
Qt">nt:-r..:tt tnrJ ne'foJ U~•-~'i clnd dP.._~if)pir,11 no?• pntpqt !rtl 

~p~.1 ~r:..tt tOn; for· mlrrr)-0n111ni~m' ~nri Pn;'.'m~<. 1··, 'hP. 
hiotPrhn~l"''lf iorl11'>''"¥-

A!l ~•.=tmplP !4; th~ rr~ru-'1 rl-1p->-;~ inrfu-;tr". w!-lrh 
1~ inrr~tt~l~"lly r.pplyinu rllror' 1no;Prni~lati'1n thr·P.11'1•· 
fyophili;Prl or f1·o:Pn ronrnn!r~t~rl formP~·~-

Pi•JmPrOif<; prnjE:ct<; ilre re;ichin'l a!l,;inu-d <,til~l"'· af 
rlevel.-irmPr. 1_ itnd thP jurrp to i'11f.1o;tri;il .1rp1 ir .1t i~no; 
;inrl '.OnwrTPr-< i;il rlPvPlopmPnt wi; l rlep.,n•f nn 
.:ippropr.at~ legi,l.:i!inn for g•nPtirally en1inPPrPd 
product'>- It will al">o dPpend on ~hether new 
tedmolog'es add rP.~1 oain to mdn11f;icturin11 
proresses. 

!n ;i o;tudy of how Prt7ymP ant! fprmpnt prot111rPr<;, 
more pitr!irul.uly in fr·;.r,ce. arP .:id.:iptin'l I') thio; 
changing pn.,,iroom,,nt. thP Pari">·-based cnn">11lt_.:in! 
Prerppta point"> tn lhP vi!itl rolP RP.O i-; il'>\11ming in 
">ucrP'i">ful growth ">tril~Pgy to f;iunrh nPw prod11rl<. 
and to divPr<;i fy into new r1 iPnt itreas srrrh <l'\ 

pollution control, agrirulturP ilnd food itdditive'\. 
In order to trim ro">ts and -;pJect the mnst 
dppropriate tprhnolorJY, mi)r"1fa-_t1iri11g prori><;\P; muo;t_ 
.:ilo;o bP m<J .. terPd. In addition. mar~Pt•no .,trilt•'liP; 
ilrP PVQJvin<J i0Wilrt1; <;11ppl iPr.'r J i<-nt Qilrt:o<>r,hip<;. 
In .l rlim~to ()f qrow!r1r1 rnmpPtitinn. 0thor l"'lovno;. 
".111h tt~ lnrrP.:t<.frl intPrn.~tinn~li:lf~inn or .~.t"r-,1,11 

111·n ... th 'lJl"rf1~ inn· .. tf'lrd tn r1•rii:. iP qu, • •1rd,,-.r '" 

rl~i··~ invnl,~d. 

Thi\ i·n:ymp--, "'nd ~t'llrfl~t'llr1•~., 1·1d·:·.•r., •-1~1 ft,. 

r!: ... id··d f1·tn fn1u m.ti~: cir o ·p .... qi ,\r • 1·.r1r1 •..• · 

Tr\•i·i ... •,.;,1' 0n:·1m.-. .... h,l~l"'t} ;f'.i".•r., L1r'ir '•·r·m .. nt·. 

.••..\",•·;. b,1, fpr·1,1 ..tnd mo 1ld ... ) ·tr1'! r:11",'"l l.1n• n·,· . 

.••!m;.n•', ~..t1Pti< n1..tlol,trti, ,prf ~·1 r·.•1) 

Iri••..tllv. h•"\lnnrJlfl~J tq .1 qrn11p hr1nT·. ·t 

..,, i.•nt iltr nr f1n.u1r i.tl hflPIJ"~. In J,·,trl'•• ... ,,, ... 

rompan1r·, hPinnq tn ii qr~up th~t ,., r>itt11r 
·.pPri.,!r:Prl or d1·1Pr'>ii1Pr1 in rh<,,.,ir.il-.. 
rfi.um..tr•··:fi1.-t1'.. nr fnnd. 

,.•OrflP rnmp,tnirif', ..trJ' ltn~Prl t(l .1 ',l'lrJ11' rlt1•1,f 1·1 

th,.. f r111d h 1·. i P•'"~'~; ',r1mP , ,tt ,.,. I nr ·.P.,,.,.,, 1 . l ''" t • 

m.11ri!"f 11. 10011, wh1!p n!t,Pr\ .:ir·p q••ilrMI 1., .1 :.11·'1•· 
r111n1h,·r ~if rl111•·1t f,.f'\rtr~Jf'-. hnth in f'Hlff .tr.rt .. ttJ,., 

·' r ,.,, ·. 

ftu• fnr ..tl 1 of fhf>f~, qrn,.,tl1 j .. ., 1111~'"' tr1 

\t1~fAi1r1111rf rlPmrtnt1 nf I r·,ufi t ion,11 , I jpqf .. , .l'1d fn •f,,, 

rrtt" ..tt ..,h,rh nP,., ~f>rhnnlnqi,. ... will 1•nt .. ,- 1nd.1·.fri,,1 

.1pp Ii' .11 r •1n•,. 



,., ... i .• ·~ •1._;." '·i.~~ ....... r!.,.,~,-~ .,.ill .. " .. •.~, 

•l .• 1 •r.-i. •• :;p~·t.l~-. ·t~·-.";,c ;p.J 1,.\f~_·•r··4 ':' •1..-···"'!' 
T "° -~. ...,, 'f C ~ ~ • •· .": r· .1' 

:,-~ ~f·.~ t~r•c·~t~ 

'~""P··~;•,-r··~ ,)• .. ·'";".1t"l:"''';:·~ r·n-n.tr•Ta~ 11f~~r·Tr'f1 

•·~rr\Lo,.;~ .. •:1.·,.:-.\•;. r,!"' '·'PTlF.,~ -.;•~'!lo;" r.1•~·cr th.,.i•; 

rr OfLP • ..... 

''~· ~. :-·-r·· ~ "'°·; ,, .• h~ l T ~t,;Jl~ rr-"'' .. lrt_a,. wn·: ! •i 
~.~;:,' ~ '~.f' ._., !r~~·;<:tr·!~l pr:.-.~o-; ... 1~·d fC'T"f!(lr11iP~ 

!l'-- ·:" 1 th-ni ~d~<e. ~-·.~ 1'l(),1_l ·~0rrl· ... '- Bia in1~·1'1.•r •-

·-.~ .. ~c.,1~ ~') ~''''' :~~..:. •'r" P· • .=-·1 ~· _, ·~r. t~~-i;u 
, ("ltr;(",.; I I 6 l'i' ~ • 

~ ... : ,., •• ,,~ •-.1 .... ~ir·.~~dv ~-.~~r•,pj ...il•h ~iri·.P') 

.le·• ··r~r··1 t•>- i!(,-h.-1.c:;.(d :-.rr.n--~f~··'?~ ii·.-...... h;rh 

-~pP·T~1'?.- ... ; : .. ,p-!!P•;,- .:--:•;i1n-e,::r,n:1. :,. l'lP,.q_ ·~~,.~ 

,u••t •.io,.·n ·,,..Tll -:;'~F'- ~r:- • nr'<;'llirf-:'~ thetr· pO<)~t;c•,'; 

'Lr·11.;1h •'~•l>fr h;o'· •prt,.."in1..,-:: ~l pn~on• 1."l! ~~d 

rr-t,·1•.t• ;n·~·. ~~·. ~!;efr· rr-..:.p'···~; _. •. .... 1?-1 tr,r-;. 

4~·- .. ~"'° '.'J"'PrH~;e~ w; TT d;".~' 'l.i ti b·.; enlaral~,! 

·~·. ~,. i·-lr~,1~ ·~~ pr·0rl·;rt"'. ':'hf\;.=. iaboratorit?5 
•! ... -ir· ... d •,, ·~· .. ·. rl~ir-., "';~-· tqr rn•1~rf ~~ .t?r<.f~y ;ri••' 

1•1rtn'J. ,1r-i~..-\r fr),1rl. F-"1o1r·nn~~r:trtl µrr,t~(tlor1 n1 
~ .. ~ ~ ~ ~ .1,:i. 

.•".. 

:' i·~-~·i-;•ri.11 ~t'ri~·~~?.~r~ ... 0f nir··-. •t. .. '"'.no1rHJ1""' 
rfn•Ji 1 n-p ~0rt:. ::in ... ~,{,µ, ,"t,;~~ n~ ~ch·Pr°'p lpo.°'lrt~~on. 
-.•. ·, •. ,.,\ .,._. .. ,! .... rp·:ld t\'!'r-rc~. ~ .. ~lT.-:.·.:~ .... PrPr'?ptil. 

! ·o1• •. ,-··.1' ::r·i .. ~h 'p .. r.tt;c·1-c. 'Tht11 • r)•1! ~.,u~ •o ch~velap 
*' th.,, :--·.r·r·,..n• hri-;;. r·.~t~: ~hj,]. ;nt··rr"i.tt ional izat ff')n 

·i , "'TI['~·~ifl-; ... ~,\., l''' rp~-;o: th&:.n::i. m.1y hp .l: tPnCPrify 
t,~ "'·~~·1th .... J)r')rl1J1.t r·rtr,'J~ tO ffl(r~.,<;.t?' ~ttra(tlv"?ne~"i 

•,, •1.\li;tlnr,ll 1 ilcrit..-.: .=.n~ t~\?rF m~y h.o turthp.1· 
.:j.,~,· ... 1f1:..tt•nn tn· ... ~rt1~ n~ ... .-,..:.•tnr; ,., orri,:i.r· to 

ljrrpn• 1.,. th~ .,..·rlrl l!1rt:1;tri~l ,:i.r,1ymP' m~rk~t 
..... lr-ou~H~ ~~ ' .. r:.. h! ~ 1 irpi i ; 1,{:: mt l l f')nl ,.; th thP 1;5 
·~. l~rOP~' ;~··nr. lhP -nrl~ m~r~PI for mil~ 
.,J~.-1~inr1,;.-; i~ rtr~·:,rl FF 1.~~) h1~li11n. ~~n11r<P: 

[·J•1P!:cl" r_t:e.,,;~.il ~lf· .. : .. 1 .J:,n" l'l'l0) 

India 

[, .. o\•,q;;• 1'J~:1 t~'&'I !"rl'"n n.~tfnri..ll 'Wor·~;nr; 

''"llJ' P"•pr;t r~ ... -:, .. ,.\':, P\~,;.h!i,.,,,P~ in ~Jot>..., CPlhi "' 
,.·.pn·1--.•· •r, rrp;;.qrr. ... ,, .... rt 1.r:ir fnrl;1 hj !n•rnr11rr. 
-,.~,·~t.u·.•T.1' 1h4;<l'•'", T·.~~ t~,. Ind1.1·· t'.1""r-.t-;, .. ·.-• 

;d 1, 1n '•'•' 1rn·:r , '·~·r· i ·~~·. '···nr f'".~r·f .. t• ! •'••-: nf 
• •1' ·' ~ • .- .. n- ,., l.;rt1" ~pr··:,.·,· •11··,,1! 

.• ' • I " • • r ; ·:. : • I ' ,, ·~ •• • 1 : • ' . t n ·1 •\.. • . ..... I 

l'J':.t· ,. , .. .tr •j i• ~ •", 1 r 'I!'• . • r • ' • C • 

'I•' '" 1\·,fl t:T'r .. t I":'''"· f "I ,f f' t t t'''' • ' .. , t • "!1 ho 
. ; •. ,1 

1 
''" ! '"I; .i r < r .; , ·:·: .. 1 •i,tf 'ri·:·t' ., l l 1 .. 1•1 1 • 

_..,,,!•I l ' ,' 'r\ f pt tt"i J I' t< [ : ' I·~ 'I ('Ir\ r: ~I,\' •• l "f! 

• ''' .•r f .t• l n•).\ i ("l~t •'r • ''"."',•·r ... ,. '\t"•J.\r'l •1•·r; •• tft"···· 

' t P ~ T I' '. "'',r•·· '·. "' t ··~ (l It •• n t •• ' ... t l'r'l if• r Pd I·' 
1 I .... •,.- ,., .11,r! 1 '}'1 1•·:1 1 .. 'j .-t r ,'Tih•· r 'JI ,., 1, . .,. .1n • 

'"d , ·1·1, ,. ,., ,, . , ... ,, , *' •. ,...,,, ,. , tr. •. , ~•.,,.r·' i :·' 

' · • ., r ,. •• •; ! • • 11 r · ,,·n. 'J' ~· ,, · ,, i r ,,,..rf, t1.·, ,, 
't. \I t '' ')j'' I r .~ t •' ,...,. ,\I 6'fH•", , F~ f t h1· 1 '• "', •Jt", ,.\ t •, f ,I j. •' 

• 
1

1 • t •:"l! If• r f ..-~ ~> i t' rl t I <) • \ ;\ l f I')' f • • t t> • >' '' I J ! 
. 1 1·.•·, q• <,, lf•IUf', ;,,,fi1101r••Jy ,trd r1,ttp1d 

'l I ·:.ir 1: ··•! hf t 1 ,, r,,.nlJJ"i. t,.., r : ·1 ·. t .1rir 1 • •rt• 1 r:1·n t 

•,r l1·nt 1•,t•, frf"'ITI .41 J rl•Jf•r t 1H 1 r')•1ntr··~ f!rl·tr~l"'H1!1"',J·.; 

p.1·,•,1rl A f't'',n11Jt1nn Aqrtlrl"._t Afl'( rli,HHJ"~ tn fhf 

.o•·d 

i· 1!1.1n ;•_,f,..nt f\1 • rlP .. ,1qn"'' tn f~l I 1n I 1nr ..-1 •h 
'lnr·•h1•rr, '"j,..,...p,,;nt·, ,tnrl '''J•tlr1·,f p.t•,..n• prr1f1•rt1n•1 ~r1 

ti,,-.. ,1r1• .. t nf h1'1tPrh11nJl')fl'f. r1rq1nq t~1r fr,rf1"'n 
1 1•1·o11•111rr•1•11t •n w•'" t.trid pr('','.qf('O', ''l ,1,,,fl'lf' ,~ ... 

pt 1•·nt J,,,., .uul '·'"" .t ... trnr"J .. ,t,u1d tn 1 1/ITr. 

it-.~ ·_1r·,:;i a~ .~!t ..i-.::; ~~·~ :tiin.t w;,_,,-!,i Pn:tP~,· 

·t~··.~n•Ttv· f"tour .:-:.,d -.::;lrn!1,.:p· i·1lti.l•i.,.,:.~ in ~l! 

~. ;n' ,.,_.,.t,j !_•JJrl~r·;~..._. ir1 Qr·d~r to !·~~ iu~n·.P t_hpir 
~:·~ .. pr·nm'?n•s to pt"<:?'S'?~,t a~ '""'?r·nc.l~ ;('lri.:tl f:)rc:l 'i·1f ;~ a-.;; 

·:· ... r ,\ ~t ·~n~ 1Jr.:•n'mc11~ f r0rit ~aa;r~· P'lr-r ~'·f·1·n 
prP·.;.~11r~s tl)..,.~ras tl uni~or~ u .··~""':~ ~ ,~·er'."i: ... h;"r· 

-..'"\1!Yd fl.:> "t ur~c.,•. iiT·~ad"al"! .. .lr.!". tc tf,.: ~~1·ith. 

·:,,,J."f P: Af~lcur- nt .. ~r~tt,J. r~n .. · '· ~. -'•:rP. j•;1n1 

lndon~sia 

Bic~echnology in Indo~esia 

l~rouq~ ~upport nf a ~t~bl~ re~e~r·h 1p•~nr~. 

tho Indon€'_;Tan GfJvernment afmlf) at sti!T"'Ji-=f~i'l(J 
tr1r~ulf)t_rial dppl ll·atlons of bi:_1t<1?-:-hnolrJqv. !h:~ 

Hir1~o;tr~ ot 5,-i~r1cp and Ter~r1nlngy the~etor·e h~~ 
,·r-:i-at~d th'? tl.:ttiO'lil:l (ornnit_t.>c nf flffJtpr:h~r'.oQ,. . 

.,..!,irh """ de,ion-; "ol'ry and prour;um1es. ~dh thP 
help ot for~ian ~no~-how ~nd finance. tho> Go•ernMPnt 
intr·rvh t.o "leapfroa" into the fit>ld :-if 
hint.,r~nolo<n. Pri.)rity areas of r_;o·.ernment ir; 

hinlP1hnnln~~ are: the dP•elopment nf nP~ rlonP". 
.f;,,,,.se-trr-p plants and cell-line p11r·•Lrat1on_ 
!· 1.i.,t ,,.,,p_ ipl irat ion and the devel'lpme"t of hybr;rJ 
plclnts via embryo cultu~-e and cell fusio:1. 

Thrnuuh the Seccnd Un:ver-;ities Oouelopment 
rrnjec! fnr ln.fnnesia. financed hy t_he World Pan~ 
•$'J5 :'t-oO million'. bilateral proaramrnes with 
fl~lf.,>r~nt induStr1~lf;fd r·f)untriP<) hitv~ hPPfl ';Pt 
•:p. Othor irnport<1'1t r;o-.e.·n!T'ont-f:nan1_Prl ;,.,; t ;.Jt i·•P> 
,..-., thp IndonPs:a:- Inst;tn~e of SrierlrP !het!er 
•nri~n ~s thl' l!Fl """tr,.s: LPmh~ua I1m11 PPnuot~hu~n 
lnc!n.,~s:.i!. ,>nd the lntPr-lJn'"er·'>it.y (entre~-f!U(I_ 

lwn rPSpa;-1_•1 in"t i t11t_p•, undPr L !Pl cnnr"nt r;it<> 
on bn!h ~ari•ultural and pharmaceutical produ(ts 
,.1th a hiah arlc!erl val11;>. :.t the ':ent_re !0r Pesl'arrh 
in Rirrt<'r h1.>Jlo9y ((P!-l !P! 1 in P.ognr, a nrP,Jt 
rlivPrsity of bioterhnolooy research is appl'ed to 
plar.t-; and ~nim.-ils var1·in1 frl)m fPrmP.,!.-ition and 
PnzymP technology to mirrobi;il and qenetir 
P'1gine•ring. Al the Research and OevelnpmPnt (entrP 
for Applied ~hpmistry (RO(A(-l!Pll at Band~ng. 
rP<;Parrh i~ f!'r11<,Pd on the dPvelopmPnt nf i'ld11~trial 

prnres~es rhemic~ls, food and fepd, t!Pl has 
prop~<;ed .he est.ibli<;hment of a large c~ntre of 
rG5p~rrh 0n all ilSpetts of hioterhnnlogy in (ihincng 
r n1>ar Jakarta l _ 

ThP Ill<_ ron~isr<; or thrPP r.1•1;•rP; .. t11rh 
rl')r'.rr.ntr.1'0 011 tli'1tor.,noin'l). tn t'h~ fifl1rf nf 

,i.qrir.d•·1r.o ·f~nf'J<"'r :ri,titr1iP rd :~q1·~,-. '•irr·, •. P'Hi 

r,l•.,rm.1r~1tir<; t~:ni'Wt-r·~it-1 nt ~.,'1f·l~.,,-t,l. 1f1,pf1 ,\,.., 

..... · 1 ' ~ -;. ' n rl. 1 '"• • r l."1 l '1 ('\ p l l r ,"1 t • n n -. n t ~' t n t •·' h •· ., ! n •J , 

. n ·'.,.!.I., 'l r n ': t f t I." ,. n f r ,. ( h fl rd n '! ·, . I r n l r l ,.pt. 

-. ,.,, 1 :1•111 .. n' fnr•".~ ·.r··(tfl ... , .. q,p'11d -1~ ·~·" 

;, 1· " . .i1 , ... •,c •n,- Trripi'.d q;,,:r?'J, .1• n-.,:1·1 
.. ,.",Ptf(I P!fl~t.tH'1 

..., , ,, ! • • tr I ft l; •, t J i .=. ~ ,, r ('I ' I ,- -I • l ,, ''. fl t rr1 (I""' f " 

h1q•,.,!rnl'l'ft 1·, f''lt 1')""'1()1' ''• fnr!nr',1-,1,t. '"'"'" 

•r 1·•tt? •r .. ,1 ;1or111r,t• 1n·i;. ,.,.1in!, n.i--"d 'Pl 

'1''''""'·•.:tt ·11r1 •• ,r~ ~irlt:-ly ;n 1',P ~rar:TI"'1t.1t in•' t•, 

·.t·d ;q •h·• '",m,..il-\r~it• JJJr•d11r••nn .,r t,•,,,pid1_ ·,,., 

11 .r •· ..tr~d ',,i:, n I ·.oy hr•,"ln ... I. nr. firi· r pr •.• _ .. ,,.rt p•.,1n11t 

1~1·1 •,lp•' 'r.l',",,)-,1.1 l")r ·1l1 1t1nr'\r,"". ,.;,,1. r,,,,.,.t1tl" 

' 1·f·r· ... , •• m"r"" th.1r1 10,00n trmJ••'h ri.u111f,1·•·1r1·r'". :r. 

!·1·•·ir•1··.1.~. !:1di:"'.!ri.tl ttpp1i1,tfir>r1'. ·"'"' ,, ''''' 
•r,P ,f 11 l,p,. 'If n1f)l,l•,"',l'I",, hr"PW.tHJ rd h•·f•I, r>Jfl'f';1 I lf)r· 

'' 1 ' 1fr 1 r tr j rt f r·o1n r, ') f Id ',t","',~t ,,..,, Wrl'. f '' ·1 11 tl 

"~'l' 1-.nrl1 1m q:qt,trn~•r prrHh1rtlnn. ·1·.111r1 rtH11,,., .. ,, .• _ ,, •. 

·.·1r•·.tr,,..•P. p,.. .. ,(\;:trrh 1~ 1n prnflrr-'t;. to 1n1prq1r• •11~ 

t1,.,l1t1nn,.J fprmr-nt.lt,nn prnrt"'",';P<;. ~r-.P~"'" .11,d 

[1,.,,.J,.pm"rit '""'rt> tor lliotPrhnol'lfJ-;-l IPI. 
r'q,\t.\rf rtr·. r,q~(H\0 ~.:n11r1r,) .JJ,[r,J1. Jq ... rH!..i :" 

'\ 1 .. 1qr 1'·1//, fnrlnno~i..t. Phn11P' (0)~",1-~i,nH. 

f ••• : rn I/','- l;'~ 17 I. ( '•Ollf r P: Fliot_er hn•:l<J'.J)' d"rJ 
[tr·1<:l1Jp"1ent. Monitor, rlo. l, .J11nf' l'l'IO) 
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'F!J •er· 1 -· d.:.~.i 1 ;p,-3,. · 

"'' i ···._i.._ ~ t• ', • ' 1°• 1 • t'l i I .... 

t ~·.tri ·. ~. fl(.f) p·; .... ; t-- .... -

thti l 1 :rr-Fn~: Vt',-St(lr:. 

:~[,!JI' i•':I ~.'l..;.P<) !rl r.o•rr~ 

Th .. ,. :pntr ... f~"P' prQ·,fdp h~)tr.o:o:i.· <\i:.1r·rh r~·d 

•,;:.r1·1t:ntr: ,1lltJ"~P~'~ <.;Prv~(f-<; •• ·tr;d rtc!v••ri. on 
..... _.nl11t !•H-:,1r·i.. .vi~ivsr~. Th~re ;~ ,1 ..,.;d~· ra·,';fl nt 
·, .. •1l1H~r11 .. , ttr•,1i 'i"!"" ""ottwar·p tt·•~; lrthlP. lnt lu:i·n·; ~~1-=­
~t.1dtri pa,-L_a~?f-. 

~! 1 :lt 'r't> 'E'QtJfH1r_t- ell iynrnpnt ic.. cc hieverf t, ..... ;PO 

'""' '11151.\l f'roc;ram softwilr-" desianPd and dPv-'1'-'P"d 
t\~ ~Ir :.et;. ~;l-.J1]ins d'Hf ~r·. f'rt1Jl Sf1cu·p. r·o::-~eclrr ~ .... ,-~ 
at tfuo; erilrP. CLUST;.L ,.;is dPv;>!orPd a<; th;> fir·,• 
r;id;ioio raprthlp nf pPrfnr·mino !T'ul t.iple al ionmPnt n•1 

"'" tqi,, r1f mirr·cccmpu~12r avai i 1hlP to mc<>t 
lahnratnr1P<;, and ha<; h~•n ~idp 1 y distrihutPd in 
rFspnnsp to request<> frn!T' resParchers ;irnund t~F 

wor·ld. CLUST1 .. l is olsn ovoi lahle on ii .,.C1infr.-1mf-. 
.1ric1 r.in pPrfnrm ;ilianmpnlo; of up ~n 100 spquFnfPS nl 
m.1•imurr. lFnuth arou~d ,;oo rP<>iduFs. 

Thp rentrP can bp acce<;sed remotely by 
r·r·S!"nr·• her<; in .i·i'>h rol IPgF<> thrn11oh lt[ArlU. 

OP•ails trom: Dr. Pnul Sharp. Department o: 
r,,.,,,.tir<>. Tr·ir.ity LollPqP, Dubli., ?. Telephon": 
1(1]1 71,'Q•ll. e•t. 10<C:,. Fav: l.011 l'IRS:1A. 
r1Fr•ronic mail to infhif\va)(l.t(cf.1P. <50•1r(,"'I" 

Ir·i.,_t, Hioterh llews. lssi:e llo. lf', July l<)'Hli 

Ir•land's solmon-vaccine trials tread water, 
a.aiting la~ resujts 

P•1•r!oor trials on thp I irst nPnPt iral ly 
•"HJinP»rPd va•cinp for fun:nculo<;\<;. a deadly salmon 
di<,ea">". ;u·f' hpinq h12ld "P by Ireiand'<> Recombinant 
[HJ1i I nrnr:1i \ lPP. 

R<><;>-;irrh<>r<; at frinity fol lpgP devplnpeci th!' 
,,1lmon-tarqP!inq varrinp by g<>netically enginpprinq 
th" f•1r11rir11lo-.i<. h,1d.Pri1Jm. AeromonCJs salmonicida, 
•n i11;lr I iv;itp thp .:1roA (jl'nf' inv<>lvpd in lhP ar·omat ,, 
hi•":;11tht'!ir pa!.hw.:ty for foiir-arir! pror!urtion. fhp 
.il!»l(·d organi<;m will not m1Jl•iply in i·if' <;aimor. 
y~-.· it .... ; 11 pl irlt rln immunP r~-;por.~e- flRI , ... ,,J .... 0 
t •••• t ln'J it vr-tr1rlt ifln of thp vrt1 ( inp with t_wn 
in,.1··'i·1Mtf·rl CJ,;:-np; a ..... c1 <",rtfPrJU..ll"d. TliP ·1.11r1rH_• ,., 

rl•··,iqn.<·d tn hP ~rlm1nic_•pr~d h'i lnj,:.rfinn into yn·111'1 

T ;c:,.;· 

fH i 11.i·. ttlPd ,1 p.1tPrd _jnln~l-.,. wit~, Tr1n1•. 
·.tl"fl' ,pH::--. ~·'}r.~1rf"l inrftJ.-,t,·i.tl 11.1r~n• 1 r". ftir 

1 i (. r1-.. r,q ; fl '.1n.trla. S< o! 1 rlnrl. r ,.~, i .1nd ,lf\d rJnr w.I. 

Th, Aqi•r1r 1'·- n1rif~pt ir~q n~ •1,u1pr· hnpr- .... tn '1'1v(I th•· 
·"'' • t•H• ,,...,,); l,1hlP within ..l: ;,f"'ilf". hit tt'PI"'' rll"'· r1n 

p1,.rf1, ~inn ... rtfio11t r 'l'>t. whir 11 wi 11 hr- .,,.t h·f t 111· 
I 11 1•11"",nrr,. 

li,fqflrr1lrr,ir,, whirh ",lnwly rlr·r.~rr..;". thP 
.. 1ln1r,:1'• 1rit1•rn,,l nr·q,in'",, frHl ror,t {i,,h f,tJ"nl,·r· .... i1J1 

•n .'fl pr•f rr·rd rd th(l1r '",tnr~'" ffwtr·r1rtPd from 
M<',,,,~ llill'•, f1i(Jt<'1hnnlo1jy llew•,w;rtrh. I M.1y 1'1')01 

11.tly 

:, 1.11q11 [t.-1li,rn hiof!.,hnnlnqy 1.~hor,..tnry 11,,..1 
'·'" np••r,11<' in .ill 1111• 'Jitr·inu~ <;Prior'. nf h.-1•,11 
,,.,.,,.,1r1h, not only for lhP hP,.llh .-tnd ph.trm.:tr<'11lir.tl 
··''' t,,,. """'• bPPn nn th" ~•J1''rt ... ' .. HJt>nrl~ for- mAny 

~ .--: .1 r o:; _ 

~·u".:-,,?·1h 1 t;. t'il0•J:l-4·bqoitltJv r~!'MIT1lttPP ,-~,.e,;1.-.,: •;·,lt .") 

IJf"(f~ r• 1 ;:""'~~.:.r· of ~lntpr;1nnYntJ• 1~~~1tr.:-·. ,.::-.?.-~• 

!t,li '! _ t~:t .... ~vPr. wld-?-f"<inoi;1:1 m~ 1lt;.•;riH._ :· ... ..:.d t,1 t1~ 
~.t~'"1'~ .l~ 'pn;1 d" ptl'~sfbl .. 1 •or t;h1 "''.•".,_. :I"'"·''r~d 

.11e-a~ tf~1t c;~lil r·prT'.1i;.. t.. i.1~a'r.1tor-. of~~,~·; ~.ln 1 ! 

;.,, = l ~ ~~ op .. ·nt"lc" i r1 ~~p~;oa i ,, $pr• t~r"·! ... Jt l ~l l l _ T •~ .. • 
~;H1(1!-.~•.rn>.: "ill be li11".eti to th~: ~itlt;rp1~t !P~titut•• 

tnr· (rt1tr.er· ~esear·ct! tIST}. wr.:.h i~ u1r·r~;1t_!:\ onr ot 
~h.p:l 'f"CSt !l'T'p(0 r·tant Itciil~n r~flPtr'?' o~ i 1 1pt .. ~,-•:r.('1!D,;'!I 

..;turfit'> for· th!'r·apeuti1_ "ppli1.o!inn~. 

':)r:'T·p f 1uur'•-. rr·o .... ifiF .:li, ldt.-,l (1 1 wJ•;lt ~~ pl,1•:n..::r~ 

,,,,- tht-"" nP-.. advorc@d bloterhr-n~o,:., 1 er• r~-: 
~~\0 r~oe;,p~ri·f· Wl)l-~ c.,-c; I ~Ort""? n t ·ootf·'1~ . .:trc:. ~,· 7 nr; 

r.1rn1~trd int.=.rn;-tinnaliyl and l.~llnrrltnriFo:: tor· 
r~l lul;tr· hloloav. mn~pcu1r.r b: 1,:'1ny. llPPP" T! i:.. 

irfm11JnoletJ'• .1rid-b1otbf'"11str·..,.. :t•f' :u-· blt.--t.•;ir.11 
dt·-;f~tr· ;,~;~iudtioi:;. fOl!r tewer·~- :ht-- r1roe;.t thrriP 

•.>lr·Pady .J11cl,-r rnnstn1rtir1nl for· r·.os<>;>r.-f· 
dttivft;eoe;,. itP auditorium tor ~r-~fP~illJ r::r·J'')~·".:·~. Cl'.'!~ 

~ f0,,r-th towpa· tot· l~•dustrlal i ialson rt! t !·.·i~ ~r .. \ 
C-:.1Jrh '15 r.-:a -~-et rps~arrh. fP'ltr·.::--; fn1· t',P ir:rf•;c::;•r;;,l 
.1pr 1 i (ii~ ion 0 f pr·C'tnt ;p12s 1·e"'" 11 i na r r nm • .,.,,,.,,,., t· 
~I tt\.1t_jp.c-:__ ~nd JlOc;sibl .... nftit~<; ni l)•f~t;.;fi;:. !lrrr''l. 

lt:e centr·e ohtoinec! ti.o pod.aue~ of rul·li1. 
·~~1~'1ri11a from t~1e rro {[n~r~t~~nt ~nd fnp1~~~~·1t 

F11nd' tor ~r-:.~ hi 11 ion 11 n? lil l'lHl .:inrl ~rHiti~~,. 
;"5.5 billion lire in l'JWl. The fundina .. a> 
:;ultirient for the particularly ~oph',~i1.1'r·ri 

,tr(hitP(tiu-rll work and 'or tflc,1 P(JU~J'llflfon!. rti..:. 

Unive1·<.1tf ot Genoa. f"ILSE {~ ;,!uria'~ rt"JuiriPrtl 
tinan~ial oroup), Gionova Ri(<>rrhc. ;ind thf' 'i;i<;l'ni 
ln<;titute will al~o beCCIT'P mEmb,o~<; rt"'"' ''""nr·t'""" 
;denu with thP !ST. 

ThP 11Pw l;iboratory. howPvPr . .,,ill <1l<;o hP a 
rfir·prt C()JltinJJrttion Of the biolc.rf11lfilO!Ji ;·P<;Pilr·rf• 
;ilre;icl:; unr!Pr·.,,ay ilt lhp !ST. In fact.,in its 
10 yl'<trs of eYi~tencP. the Gef'n.:! irq;t,1t•·. w•ll-, it<; 
;·;:o rt:sear·ch s•:ipr·tist~ and le· labnrato1·i·"·· 1,a, 
<;f·P:i a rapid urowth in biotprhnniooy ir: it·. 
lohnratories. Proir-ct-; sur.h ;i, ;ir·ti t icia~ .,~ i•1 
(in vit1·0 rullivation of h11ma11 Pf.ifl•Pliol ti<;-;P), 

monorl1inal antibody (probes anr! t11mn111· ~i 1 ler<;) 
rroclurtion and ''proq1·ammino". ;ind imnrnc.nlo-1ir;;l 
<>y~tPms st11dips (also of i~tPrp~t "' f,![l'; '"'""r·· ''' 
;;r·p rarried out in fivp lahor.iloriPs ;rnrl arp, in 
tart. areils of rP'>Par·rh thilt invohP 5t1:rfiPs "' th·' 
mi;. ;incl rpll<;. 

Thr: nr-w bintprhnol0oy rrnt ~-p wi 1 i i,.l.•' .1 

m11' t i p 1 y ; fl(J f• f f p ( t 0 n t he"" il r t i ',;' 1 .. i ,. ..... ,f" d ... i ~ ' 
pr-f}vid~ ,.df fhp •·qui~n~Pn! frtpribl.., r,f prnd·:• 'T"l 
11cH10rlr•n,1l rlr)f;horll"'-c.. \••hj,t. r,tfl lin~ th.or11·.l.1 t" 

'-l1,.ri1ph(1f·¥t~-; 'h11n1.-111 r~q.-pr· ~1111•1q •• ~11-.1 ·i'\•1 

dir·,,,t thPm lr1 th~ trit;.~ qf ;f'!1r11J~';t .• ,__!1,1•1r ,~., •• , 

~hi ... , 1", thr• rrnjC•(~ ~~1-,.l~t·1'.'t' ...\·"' 

r! •· • • I "rrtu· n t ~ t .1 t 11 ~ t ,.., rl .1 • " _ j t ... T I 1 .1 : ~. < ": 

. ' r .1 t •'(J; , 

.... hi, h f n1 
imrlnrt,1nf•1 tnr· th,, f!i•1i ... ,tr·, ri: H . .1·•1,, 

'",Pnlfl timf• h,\•, ,.nr-~f1 d (HI rl ir,ith.-1· 

f!.,1 ir.1~,.., rr·ntl'rt nf drt n1inr1 rrri1;Ld Tnn". 1r1t _ ,1r·d 

rl•·!•·lnpiriq ft•ntr•·', of. hi,1tt'rl~nnlqq;,,11 .,,,1lid.itio11. 
In ~11 Tr-d11r.tr·i~li;t-..d rn•1rlfr·1f'" •. 01nt···rhnoirH%/ t", ,p1 

~1rt1,11ty thrlt it;. r,11bJPI !fl rnr1trnl ,1rid tl\•,t;r,11 !1•, 

<Jfl'./l'l"IH'l'l-•nt bnd1Pr~ wi tft r,:.q!1f'd tq bflt!i rrnrf1:1 f •,.1f, ~ w 

.irirl r ,.,.,,..1,., Ii prn }"' t · •. 

Tn th11 1nmino V'"rlf"", h1nti·thnn!nn1•~1i prnd1;1tj,,, 

.. :1 I I inrr·r-~-;P 1n ft~ly. Hnwri."""· th" f>'.t,dil i·.1·,,,,..,d 

n~ ,1rrrf"d1t'•fl l,1hor·,1toriP"". fnr· prtlrl11rt .,,,1lirf,1f111r1 
',ti? I rPmr\in ..... "n unr·rr.nlvPrl prnhlpm. Th, '1•·r1n.i 

, .. ritrf". w1th it ... Pl(tf'rir,i•.f'\ h.l'.if ,.,... .. ,,-. . .,··h 1,q1,pitr. 

wi I I r .lrry n11t t 11nditmPnt .1 I .t~'.nr i .ti •·rt t 11n1 I 1 nf1' .. 

lhP r'""flr' '""trp will hP p•,t,..bl1~hPrl •n pr11·11rl•· 
.1 fJt'f'rtf Pr in-dl'lf)th -:.t11rty rtl";fl in thr· f if•ld of m.1r1rH• 

hi()tr,hnnloqy 1

, ,,,. "''-"'"'with rt vAc-:.t pnt~nti...tl h11t 



ll'Oh;:~· .1!r;.:' ,-~l'l'!:,-..,., ,\ rr-•1~ 1 ,: .. 11 Lr·,, .... T.:-:i'?,., .,! th,-

p:·.;rn•unent.1l ~mpl~i.1tlcii':~ :·1.nl· ... 'd. ·: •tr.1l··~ct 
ft.~"! [i ~·t!1_1 ~l t'r,,. '· F .. --~ .. r·: .. 1r·. i'tH)\ 

~·.1 1t·'1tiv thp Mi'1i~tr., nt '""•".:1t .. .:.!•;~~ ,tn1! 

~·.-.·~•'lrd1 ·~t·t i"•Jt ~r~ d .... ";-;_p cl p~r•-.~·! rr·1~ft·~hlftlo ••• 

f"lfl\~~'·} tt~. tr,\n·~tt,.,- tr·o!T1 bitll''tJi:_,1~ to pJ .. -.(tr·,,,·!, 
l11nfw~H·!1 • ·_.,t:• h .1n ~rnbi t ;O;,J' t't'f'fl!-arf"WYlt:- '.'Jat ln~till 
fl i ,,.,~ l t3! t r·nn;,' ~·,-n,_Jr.11"'1•"' ,- ~ 11 <; t ''r .,:>- .. t r·t,.rr...> I·~ 
h;nh-1.:a..-~~ .:;.t.lti'\t:c.1l ~nd t'olnrhyr;.,~c;tl r·..-:5e.1r-.•· .t .. •! 
t't-"f1\lit·~-:...;. 'h~l o.lr;.,t.Jb1i-;bmµpt rlf 1ntPr·t~l<;1~pi;n_.~,-Y 

tJt"r''l;IJ'l'; I)~ h~!._!hl•,- 1r~~pr",l1tl-.·p J"f,.'l"-;.Cf:1f·1h('r<;. r~1rl~1·,•r·', 

~ ·~ , l l -; f) t'l" (' • 1 1 t fl d t '1 t., ~ ,H t j '.' µ l 'f ; ~': ..,,. rl l v P ri l n t fl T ~ .. 
r·?"-;.P~n •· pn1or .litwr.i-i.. 

••• de1 td~di .,. r·~· .. ol:!t inn~r, lrtP~ t1'lrlp-r-i tf'·' ~~· .. , 
p1.1111-.~!'Yn.-l: .,,.,p]n;t~P·! th~ c;.,;:.ift-01·q~nT:iri11 
r.lp.lt,11ltit"~ nt b;:,loo!r.tl c;tr··~!Ct·u·t•l. et~ w~?i ~' tta. 
•,·,11,<;mi>-;ion mndp-; nt rr·ot ... in <.iur:.11<; tn dp~plnr 
h;D,f.lp.:;, th.~t i:nn se!f-n<;~~rnhle- ti; u~lrHJ an 1r!lt_!.ll 

•n~tnp· .. ton 1t'dP. ~' f·,~pprns tr~ n.1turP ·-1ith r:fl'f!,,lnr 
,-if: .. .-..7,,lno-.;. 't,.-i. lnnn-~':"'l.rm prnur,1r.im.:: 1~ FvPn mo,- .. ., 
.L.1ll~~nt11no: "lmprovlr'!o'' thP- prr.pPrt~pc;, of n.;tf•ir·nl 
J:'r-t)~.-,,tr 1 -;. [n n .. lif'r :,;0rdo;. thP rrnor,l!"'lmP l\Pt.:;. f1 1,t tn 
iTrr·,,~~ ti1~ ~~olooi, ~1 m~teria~~ t~iat hd~P ~por1 
nht.tf•lt'J rh;, ifltJPn;.t l< rll iy OVflr· h!J!HfrPdS of thr~11;.1pfi-;. 
nt "/f'l,tr··'· 

. \,, pinht-~Par mini<;tp1·ial rP<.P~r. h pr·njP• t h.;d 
fl~~~r· p .. ~~tP(f tipfor·P. rl@urnf rfltO~ and ~Pfl~or·~ tJ,~t 

~···' TO.nnn ti'""" <;111.1llf'r than VLS.I ("pr·,- l;u-.1,..,_,,.,1., 
in'Mlri!lion\ nPt ... odo; will hp J.'rOrllJ!'Pci rfu1·i11q thP 
ti r·-:.~ •hr.:.~-\.P:tr" ~ttlu.:o. fhP .=.lm i; tP trnf1Pr~t;u1rl 
!!10 rel~• ir1n~~1ip hrt~pcn t~~ pri~~ry ~~d th~ 

t~r-•T.1ry r.tr~1rt.l:r·p of pr'1l!'in-; t~p.1<P (Qr~forr"',1tlon~ 

h• 11;in•1 "bnPnm-tn-tor" rror»d•1r1><; tn rharartpri:P 
tf·.,-. thr·pp-rffn~n<;t('rl.tl stru1 ltrrt"?' Of f"l.1?P1 ulp<; 

1thrn•1<th n11rl·"'t1.r rr".rnP~lr rPc;on.1ncP .u·rf X-rily 
• • r1.1ilour·,1rhy' t rno1 a hiooh .. ~i1 al -;t.wdpoi;,1 "'"! 
11·; uo;ir111 tn'lputrr-m')dell inq •p.-hni•lUe>. Onl·1 with 
.rn und<>r~•;irdir.g of 'hP<;f' rPL1~ion;hipo; r.1n r,np 
ar•itr.-ia11 1 modily moler11lar propertip~ in a 
pr'lfitahle m,111ne1·. 

Almo<;' 11)() hill inn lirP .;ill hP p.irm.1rkPrl 101· 

ll;r. first lhr·pf'-ye.ir -;t.v-11> nf th!' r.at.ional 
hin»lf'r!rnr>iro; prnQr.1mmP, ill.? hillion nf ·,;hirh ic 
1r•t .. •p<fprf fnr thP rult~Jr~l .1rirl prof11;';ional trrlin1nq 
of r·ri-~.,.,,,-,11,,..r·. ,t'ld r~';l",.tr·rh tprhf"'l11:-tn';. ~ rrr 
j f~dt•P'l;nf"tprfrtl t_cunrnfttPP tor th~ (0-0r£fir;tt''1"1 (lf 

~·Hi11o;tn;il r,1li'y) !'-t<; ;i)rP<lr!y .iprr•l,.•r! ~h .. 011'1.J 1 l 
f·p1diPq ft1r· th,... fnll•)win 1J t io1P-yP,u· Jlf'lr;od. ft •h~· 

['tf'l<Jr;1'":1f1'1•"' fO.;f'r'",. h..\'",jr r'·~.:>,ilrh rl<'°t.1f•lf•", ~1tt1 ,1r. 

1:r>;-r~dl1 trlh1'- nutro"1P ,1·1rl thi·r·"'fnr~ wl•bn11t 

I.'. ~i ., • ., •1t 1rid11·,t r iFtl ~1rr' i' ,... TOf·· ... t ht> 1 f)'l•J-t •. , .. ,. 

. I' q I rd H,.. fl,.,., r n ";. .... ·j r ~ <;. "',\,.., ~1 f') 'l pr n .... l n .... 1 '• 'I l ... " 

t ~·1• 1 r ! rHllJ- • , ... ..., ~. t 1:•n·. 1. (', ., ... ,i• t ·: ri; nf:• I i>1 t 1·0•11 · ·. 

• t·1· r10• tr ·• 1 r • •fl I", .,.1 J' ; •l·;li J 10""1 • t1•• "·P•""lf 1 i •, 

1 ·f r1·q+,,,n I '!~'1t'li'rirtf? 1t110ti•·•lr',•1J()'jl(•.I .t••d .~,. 

~,,,,,~,~·•1nr. r1f ·1~1! r1•••1r.t! r!1·p· 
. 'llt11••1I i .1• (• fl' flflf}lll 1 f ,, ...... p ! I A'. ... 

,,. ,t ",1·•··.•11 • .... , •• 

• f1 + i f i I i ! ~ f I ' I • ' • • t 

.J j 1 ., ,f'; .-, t 1· I,\ j 

!ht• two r1·°'~·,u·1 h -:,t, •. Hl', ..,1 1 /i di f ~ ... , .• )n• 

'11·r,1t10•1' •• trri nnf' nril·" 1f:·".;qqrd !f) ,tli11"" ~nr •tu• 
"'""'1•n111·q nt th,, wr,,.~ Aft Pr .,.., 1,f,_n111nH1 J''·1"111d f, ,~ 

, 1 I ·. 1' • o r •. rt' 1, 1 · t h ,1 r 1 ... ~ .... ., n r· t"t,,... t t ,.,.. • t q t'Tl 1 ~ " 1 ! 

pn· .... 1 hi .. ~ n r ru·r1·r t t hi· prnqr.1mni" .,.hi I" 1 ri 
J1'1l'fl•", rh" .trti1Jiti1)', tn l•t• rAJT:rid n.;t r!;•''\·I 

tt• 1 • ····1•ir1rf ,,.,,,. .. _.,t'.,..., \t,tqP will rfpp,,q'I h1•,tv11 1 qri 
t!11· r···.11,urh findin•J"• nt thr f1r .. ,t tt111•1• y••.ir· 

I Pr Iron i r, nrur-.1 I ""rl r,uhlni r ron .irr.i·. 

,., , 11 r 0 11 n1q1r.1 I , i r 1 "it", ,1nrf .trr h 1 t ,., t qr, • ._ 

fnr- .,,,r -.nr·. ,1nd IPArn1nq ... ., .... t"'m' .. 

Tht, [t.11 i.\P rnrnr.~·~· 51,:5-Thnm.:;,nr~ 

1 ,,,·r-.; n·t 0l'~ r-p~fl.1ri·h i 'l t ~ ~ o;;; .lrtl.""?. 

, ... ,."")·tr·1h l~l~11r·rt•nr; ;,, ;,llf·,1tp ;~ !lrl..l 

i-;, ~ ! ,-.1,1r~, 
! t '\ · .. : 'd 
(l t ; • ~ l"ltic;, t 

pr· .. ~<::,.'~1:!1Ju\. .v~"cl'ht-l! rtiPtr-f>l";. iri ._.:..:l..,. 1lf ;""- fu:t·r·~ 

;,,•1~1:r·,ltif"n ni~f-. tr.tditlrtn;tl i:ili:-·1 tn1r:i• ~. rH~:u {: 

•·i•···~rn•iif'; ntf~·--.; rl "'-1dution tn pr·n~it-rn .. -.l!l~rlfI 
~,,, .• Hi.1ln1J 1 omput inu pr·u.-~durP~ i im<H;fo)_ 'n1.rid 

P.l~ t...:n;. fH h._J • 'T1',-...·fimt?nt. r.-·l 'H]t~ T ti nn. Pt r . I. 

5~~5-ThL'IT'l'SOr\ ls t'c:trr y;r,,J t~11t_ r-~~~ar·(~l n~1 

,H·;hitp,-~·u-~c;. tha .. •:an pr.itJl~t~ tb-? ,1nimC4T hrii;ro_ 

!hP •Jn,,: i5 to implPment >vr•ap<;PS ltho tr.>·1~.,,;~sicn 

,,f ~l•"r"Vt.1 f!TTOUl~ti~) Jn (t thorr>1H1hlv t_'1~t_pd !71..ilPr-i,ll 
~:j1 h no; -;.! l l(C'n. ~-t ~h..:i 'l.rtrrP t lme. honPvo?r-. thP 

Lrin .. !PdtlP t!'-nt ir1 lO ,.,ears it ..,;!l hp nt.,,,·~~o;=lr·r tn 
J.111r-,, h ~t>Pl f into r:o.;,pf!Slt~ f!lCtti:iri,11·, or h101 hlp· .. 
i~ nripntina t~e rnmpany'o; p~ilo5nphv trw.1rrl~ a 
"'mplet»l'i ''"" p!'r·sperti·,e tor· lt.1litn irirl•,.;tr·,: 
,,.,,._.rf!u'i1- ~o lorHJ-tPrm r·P"\~c.H·1 h. SGS-Tht1rri.,..n:1 '"' in 

f,1rt a ·1!'mher f!f CIRE" 1 toae•her .. dh Autom.1. 
[1,Jnpo;>r,i. !1"<10 .1nd Sorinl: ;in .1<;o;nriati'Jn that 
;iims <lt ful 1 f de·,elopirH.J tho! hio;>le• tro11i1_<; 
',e, ~ llY. 

lh<>rr>- .": !dentitir.1tinn ;ir,rl -;imr.T.1tion nt 
i~rl':~tri.11 aprlic;ttion~ that r;in h~- opti,.,i,-pd 11>in•1 
''F1.r·.1l arrhitPrture>. 

T h»m•1 ~: Amo1·phP1J<> <; i 1 i CO'l for r<>r on f i a1ir.1h 1 P 

:;.true tlJrPs • 

lhr5 I ine ot rPsPan:h .1i"'" .H r1""elnpinq 
tcrhnoloGi•'~ tor thp production of <>ilir:o" a<. an 
.imorph'J11> m.Jterial and possibly elo?me•1ts of 
111orq~nir <;pmicondurtina m;itprial ot the ITI-V 
•Jr<'llP, to be ~1<ed indiv;ciuallv .1nd/or jointly. 

Protein engineerinq 

nmp 'l: lhP 'd"ntifir;ition ;i.,d rh;irar•priz.1tinn nf 
protein> with Plf'rtron transport aorl sen<orial 
propert;es. The best knuwn examples ar1> moletule> 
in"olvPd in cell respir;ition, cytochromP~-

ThP research objective tentre-; on U1e .,,., of 
b1•;rhy<ic.1l tPrh~ologiP<;. The-;e inrl11d11 X-ra; 
<!if f r;i;t ion. fo111·ipr t r.1n~format ion with 
tJirlimPnsional n11rlE'.1r maqnet ic resonance (;'Otfnmr), 
rarnmhin.int ONA terhnoloaiP<;, ao; wPll ii< tf,p 

ilP""lopmPnt of comput<>riiPd "molPrul;ir mnd••l l inq" 
tpihni~uP-;., intellfit~Pcf into itfl ('vppr·t o;yo;tt.,m tq 

rl•-'•·rmirw thl' thrPf'-ciimpnsion.11 str11rturP nf 
protein<. Thp u<P nf lUtfnmr prnvP<; P•tr~mµly 
;,.1t•'r·rh.,•:rHJ, ."l";. th'.-; tprhni'ltlf' rrfp··,tjqf~:d. in f,t1t. 
tr\ ,.)pl.l1P X-r .. 11 rry<;t~lloqrClphy, .1t f.-.,1 ... ,t 1r' 
l·'.nninl~'!lt.,.-.) ppr·mit<;." -;tn1rt.ir.tl ,.J~·1-tlv· .. i·, nt qi•) 
('! nt.,; n·, w-. it bin t hP rlfllJ•,.<HJI\ m••rl; .ir11 . 

'1·.'1lJ 

1 .,f,1• t,~.,·;;,1•t•l'l r,l rrntnin'", lil;f'!_,;.j 1•1 '"I ~l~r.\I 

· rl It ·.r: f°'"'r!11r t j O'l r/'1 1)1· t j ()r\", .f'i it h ,I ". 1 •'"' t r1 

,.,T 'I H-,.~r· l!!llrtinr·.li nr·nr"1·ti1·· .. 

r ,, I r ~,,, : rl •·n t \ f • ( .1 t i 'l'l ,tf' rl I 'I'' f f i nr· .t I 
···,1r.t· •,,, 1,~,...t if)f. 0t P'·r1tl'o1n·. 1 pro~l1i1P1f t1,-

1ri·r1•;r1,l 1q1r.--tl 1~·1lc;) :Prtt•.1r1'1q ,.1n~1hndy prnti.-rt1p•, 

;.•,,.. 11t thp!f JHO".f1P1•1vi• 11-;p ..t·. ,.trtivra 

1r1mprin1)1·t·, tor pf1•rtrnn1r moifirul..ir ,-p,,,qnit1ori 

,j .. ' ... -. \. 

f ir~t -qrnrrdtion biorlrrtroni'~ 

fh1·11~·· tl. r,.rhnoloqip•., ,1nd "'l11ipm;.qf lr)r tt,,. 
rrin-.r,11rt1n11 of orrlPrl·t 1.,...y11r·, d1••,tq111•d fnr ttJ,. 
p1qrf 1 p!1ori of ,-,J.•rtr·o11i1 dPvlrf'I'", wrth ,, rtiol1··11il,tr 

'''"' t 1()11. 



Tt•fl tlOcll nf thf'\ 1·P.;.t-'lrtnh ;." tn th~·.-.~lntJ 

·"Pf t rnn; f d .. , ... if .. ~' .... i th ITTtl 1 (' ( Ir l.11· f II~\(. t t (HI\ ~, \ 

<;.•!Hf~inu thfl ch.1r~1ctPr·i<;.!lro:-. nf enf~lr·~y fTlolt-1::1.,r· 
-.;.tn11tu1·p" ~r·r·.u1upc1 ir~ tilmo;.. ~hrP11uh tt•p "' ... .,. 

h~·?'l-r·r'\f'lu~1pn ie-rhniqu~" <;.ir1f• <1"• tupn..::ol- ... tf.-, ~ .i"'~ 
cl~OM-pOwpred n1icrOStrJr'f'"~. (n 0th~ ... ,- wor·tf,. ~h!.-. 

,-~~P.lt·1h 1'"' rfpo;;;.f~1n@d to d~vplnp 1on~tr·u1 tinn r.i ... •fini!-.:.. 
ol flrdf>r·lv hiopnlvmPr· 1-'ver·o; thr·vc:uh "•'ll-Lr-tJn11i.-i•·q 
Ip, hnirinP<;. In o.-c!Pr ti' nht .. in f»tr·nmp; v ~t.1hl·· 

rnl,mPI"''>. r·po;f>.irrhpr·o; will 11-;p "101PruJP-; dn·iv>0 rl 
tr·rm ~}1p ml1·1·0-orqani~m<;. c~pdhlp of <;.LJrvivinu ~t 

<JJ·· ._- th;it .,prp r;;r.-r1t 17 i<;nl;itPrl nn the- <>lore"' n! 
\J1-1'"'11vl11 ... ._ (,-;r·1_haPofi.~1·tpr·1c-1 thMt 1·c1n ~orvive :•1 
f'.•tr-.'m.-' ,emper·atur-t.'s\. fl•tr;i1tpd tr·om Medi.1 
Uuemila. Mar(h 1uun1 

Japan 

Mlil's "SupEr·rell" projell 

J.tpan'<, Mini.-,trv of IntPrnatinn;:d Tr·ildf- and 
lnrl11<;tr·v (MITI\ h;i<; annnunrPrl pl.1no; tn start .1 

"'11per·rpJl" rP<;Pi!rrh prnjert hf'ginnin11 in lhP ne.vl 
fi-;ral Yt»lr. The roncf'pt i-; to utili~t> thp ma•im11m 
•ap.1hiliti.,.-, of tell" bv cnntrollino e'pr·e.-,>ion .1t 
thp d1nimo<;omal level. The "sup<>r·cell" pr·ojert ;, 
to f-<;t.ihl;sh .i b;i.-,i<, for· •ontrollinq 1plll:lar 
.11.t.ivilit''">. not. only by enhancinq tar·oel substan<:P 
prndui:tion. hut al<;o by suppre.-..-,inri olhf>r funct1nn<; 
in ontrr· to minimize hy-pr·oduct for·m.it_ion. MIT! 
pl.in-. tu cla<><;ify this 10-year prnjPct ;is a ne•I 
qPneration prni1>ct. with fund<; tnt;illino 
$100 mill inn. - (Sn11r·rp: EllO/TPdrnila Journa; tJn.,. 
1'1'!0 i 

Japane~P protein sy<;lem design project 

Jap;in's A~n~ry of lndu•lrial Science and 
r,,, hnnlngy (AIST) h.t.-, start pd a 10-yP;ir r:>'>Pitrih 
rrnjP1 t "mnlei ul;ir· assemblies for· function.ii pr·ntPin 
>v>IPm' aimPd al understanding how proteins a<;<>emhlP 
;inrf f11nrtirm in il highly co-o;·dinated fa-;hion 
in vivo, ;i<; well a<; developinq terhnolooy for 
appl.,-ino the mprhoni-;m. Thi-; proj.,cl is part. of thc­
AP<>Pilrrh and OPvPtopment Projert of Ra-;ic Technolnoy 
for f11!11rP Indu.-,tries. The aqenry hao; inviter! 
•nmp.1niP<> to join in order to -;pt up a research 
;i•,,ori,1tion. lhP total budget will amount to 
"I lO billion; tlw -;tart-up funding io; ¥ 151 mill inn 
in fi<;r;il ypar· l'lR'L (Sourre: fl!O/fechnica Journ.:il 
IJn. l. ICJ'IO) 

\./or·~ on 'Jenome 

.l,1p;in'•, rPlPhr.:ited fifth-qenPr.itinn rnmp11tP1 
wi ! I on tn wnr~ rlf'(iphPrirHJ the hum;in qPnomr> 111Hlr·1 
~tn .tqr·,-,pmf•n t r·P...tf.hPrl hPt WPPn t h1i .J;lrrtnf>;f• r1n\/Pr·nml'n t 

,,nd tli1· f-i·,1nrir11• 'lrlt1onal lr4bor·rtto1·T1·\ in th,--. lfriit 1 ·d 
') f ,tf I'', . 

~, .. ,,.,,rrlH·r·o; tr·n"1 thp two ro11ntriP..-. will.,..,,,~ 

frirJt>flH•f tq rrnqr,l"1 ,f prototypf• f0"1flut1 1 r f,lflf·d fli. 

n111lti.f")J tnm,.1f1h 1ffim\ 1n thr• flllfJP 1lhr·,.1ry of 

rt' .. •t11 ',f>'(IJPnrf·'; fo11Prtt:•d by '-.riPnti'.t'". tryiriq '" 

ni.1p t "" h11m.111 qPnomP. 

Th.-. .J,1r,1nP<;f' rnmpuler· i•. thf' f ir<.t t;inqil.t. 
I r11i t nl ,1 10-yp;ir prnj.-.rt l.i11nrhPd h,i lh<' rn11J1t ry "· 
pmwrl11l .1ini-.tr·y nf lntPrn,11 inn.1! fr.i;IP .irHI 
lnrf11-.lr; in l'Jfll In rlf'vr-lnp ,1 cnmp11tf'r r.1p.1hl.-. n( 
l"""'·.-.inq hrnwlPdqe r.ither th.1n n!lmhr>r· .. lhP 
prnj,., I i-. not yf't • ln\f' to ;irhiPvinq !hi<. qn.d. h11 1 

'""· m.ut .. ,1rfv,111rf'<. in h11ilr1inq 1omp11tPr'> rnn<.i<,f1nq 
nf n,Hl'{ rliffprpnt prO!P',<,Or•, orpr;itinq 
'• j n111 l f rtflf"lOIJ"", J y. 

II n rl f' r 1 ol •, t WP p ~ ' <; ii" r" PmP n t . t hp ,) "r il n po; p 

iw.rit11ti> will iw.t.11 lf'nnin.ilo; ;it ArqonnP thrn11qh 

I\ 

;:''I! : ~ . (. ·~ ; tl i 11 ... ', • 

: ".. 1 • lO ~ 

:.-ip,lq' "'- ::1 ~ ,._.n, ~ ~P1d l t-1-r hr~n ~ .. q·. ~'l~'h 1 ;' ~ .1~1~ ! 11 

.. ,;•;.-~·~ ,\ •hr-~t)-y~.~,- r· .. 1 0:-,~,1r·1h J•ffltlr---t·'~"·' (~~.th~· 

~'·'ir 1 11.- nt rfpr:-:r-';•":.,l llt,-;:._ It rL11~0:-. •n o-o:;t,1t,f;-;t· 

1p~•·.H·•h t.1.-ilitip~ in l'l'10. 

Tht· ri.Hl,~Prl f,11 t ~ l t lP<;. r·nc·.~o;t ,,t .1 
hlt1 5 1-1n·p~~;ir·F- trrtn~pnr·trl~inn ~.,,,t .. ~ni 'nr· 

~!Jbm,u·inP-lld.thPr~·rJ 5lli11plP'). rl". \.P11 .1~ .t 1.l:lfifrltor:t 
;_, thP o;obm.lr·ine lt-;plf wher-:i fT"li~_r-t)~1p~ 1_nr- b·_~ 

i-;ol.i!Pd ,11111 1;11tur·Pd. !Srnff•F: Bioiled:nuloyy. 
':ol. 8. :.pr·i 1 J'1'10~ 

Kenya 

Fiotechnology conferen~e 

f• wPl'k-lnna rJ<1tion;il r:onlPr·pnir· "" f'l.»1• .1•·d 
f,11im,1! fliotpd1nc>loqv in tlairnbi drr-w ·'.00 <;1 ir-nti-;t-; 
fr;Jm an>11nrl •_he ...-of·ld. Ct)llVPrlPd \illifh •,uprlnrt t~·ort· 
!hf' us f1gPn· v for· Internal ional [)p-,·p]npmpnt 'us:,![)1 
.i! the Pnd nf fphn1<1ry J·.J'lO. thp m.,r.t i•"-l ""'· l'nth 
wan1ed and •'llUJur·aged by tlH• pr·o~pect> 1111 UH· np" 
tprLnnlooiP~ in <1gri(l1lturP. 

ThP po.,-;ibilitv that Afr·ii.t'<; Hpo.-t imp<; 
might hp Jn<;! tn hinterhnnlno7 f;irtnr·y ·~rminq ;,-, 
inrlost~·irllizPd 1nuntr!P~ hPr..tmP ~ m.tjor· r11rH·Prn 

among dooleqafP<;. De:egatPs wpre al·;n r!i-;t111·h.-d th.1• 
llSfd[J nrfirials werP prP<;<>ing ;'.fr·iran St,itr--; •n 
;illow fipld tri;ilo; of y<>neti1.:>ll1 ;iltPrPrl n''l-'!li-;m<; 
th.it mil)hl not bf> dl lowPd in thP r•ctrnlalnr·y -;y<,t_pm<, 
in the llo.-t.h. Such w.:is the- r:o11c.Prn that_ t hP 
Mini·.tpr for RpsPard•, Si iPrn.P anrf INlrnolni;y mildP ,1 
p11bl ic plerluP cHl lhP r:o11fprpnr_p'<; '"' ond cl.iv stilt inq 
th.:it Kenya ..:muld not hPrnmp a te<;t inn c~r..1nrl f nr 
rf;inqProus npw hinterhnolooy prurlutls. 
nr-. falP<;fou<; Jumil. OirPrior of lhp Afri.,l!l (pntr·p 
tnr Tedinoloqy Studip<; (AffS), ;idvi-;p,f <;riPnti~ts 

fh;it lJSA![l io; pnrouraqinr_1 Third World countr·ip-; in 
Asi;i ;ind L;itin AmPric;i to undprtakp simil;ir tFstinq 
rolPs for privatP f,meric.;in firms. (So11rrP: t.frican 
Diversity. No. 2 & I, June JqCJO) 

lhe Netherlands 

Thr tlethr..-la11ds d'.• a base for bint.e•hnnle•Jt 

flllfrh ,,i]p<; of hinfPrhn11inqy rnHh1rt', p:of•;ifil•1 
·1nw rlill011rd t n rt rn11nd 1Sf, ht 1 I inn ,1 y•:..u- _ 

Th" tlPth.-r!.wrt' !nr!1J•.tri,1l ,1nrt 1"iq1·i11ii"""' 
f~1nt,.,-hnnln'J~ f\ ...... ru t .. 1t inn. th•· : 1 -d11·.~r .;'· 
tv.r1-v_,·,11-n1d tr-.lflij,"• .......... o, int ion. f111 tf,,,, .. ._t i1•1.1+•-. 

'"·'' tliir, rl•J11P'~l·fl:', .tro11nd I pi·r· r,.,d pf th •. vlllt"1d 
m.11> .. 1 n~ r"·r·h;ip·. 't'IO hill inn. Hint1•1l"".J11•1·• 
.11t1vit·, i·, t>•pf•f tPd to qro·,,_. o·n-.r tfi,. r1 r·'t f.,w ,., .11-. 
.1t .111 .trirll1rtl rrtt .. nf i~ P'·r ,,.,1,, y,jt!, ti,,. f.1'''"·' 

11rn· .. dl1 1 i~1·ly 111 f inP 'hr•m11,t1',, plr111t l1r•·•'fli11q .ind 
'·n..11r<111n1pnt.lJ bintl"lf hnnlnqy. 

rtJ" Fl1Jnth1•r nt tOmJ),tlliP\ rJ()W invnJ•1pfl in ttH~ rlJ•W 

h 1 nt ,., hnn I nqy in t hP "pt hf·r Lino, ti., .... rHl"' ' I imh1·rl 
to 1•,n. 'Hl per u•nt morP th.in th"r" w.,,.,. jll'.! 1;.,., 
Y"·" · .. 1qn. Mn•. t n f t hP'.P r nmp.u1 i "'·. l i > P Ito l L111d 
l!inl<'rhnnlnqy nf IPirlPr.. ;ir·r Pnq,1qpd in mr•rl11 11 
d1,1r;11w.t1<•. nr· in pl.int hintP1hnnirtr1y. fin,, l.1rq"1 

·,, .i 1 ... t '"' I PF""1f"lld ·'' i Oil r omprtrly (, i-.t -Hr f)f .td1··. h,i•, 
trHr1Pf"Jlrf rtrn11nd ~O pPr <Pnt of thra ~a>r1<' rr.11~··• lfi 

lr,t~Pr". yP.1•.t ;111rl .i q11,1rtPr nf th,-. ri'oh,rl ""'"'' 1111 
p1•ni1i11 in. Anotlwr· !lu!ih romp.rny, r·11 I\"""""'· 
pr nrl•rr "" ovl'r '1.i l f ft1p wor l r1 "· <>11pp I y •rt l.11 1 r • 
'" irl. [l';M, /11</0 .inrl ';hr>! l ;irp ,.· 1 .irt ,.,., in flip 

hio!Nhnoloqy an•,1. fhPr• .irf' 10 or ll '"'w 
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rlr.~'' tnr· (t•·ri~:.t:r-~liv ~·H!;•f.,r! r)r·1; .. -;r;f~r.l'". - 1• 
nt~c.1i1~· t'1 11~P r;f:.r:r-tir11i·1 n·nrl~t1r-d nr·r.1n;~~·; 1'1 t~,· 

~'r1".•ilt'''r!10·rJt ir rl~, P•f!Pf"ifl'•--T~~l f'l' (•H'•1rn,::.,·, irtl --~-~tin 

,, i •. h n" I ~ [If• rm~ t j J" n:r t ;, t'-, ~-~: •I ~ ~. t r '/ i' f t f• (' 
fr.;,111:---1ru~·· ;hr· ord•r .:::.•1r·uld ;ar-i~~t .. 1tf· t=;:.1rl 
tr·l.1l·, !·v ,\11•hq,;,...1rifJ thr.,1 O'l rt ·~r1•lnr\rtl brt,_~;<", 

iJ1r•··:!n11\l_r. pr.rrnlc,-;~nn qrt1n~r·d !Jr1rf'"·r ti1p ~H:-rtr· 
r t-•nt·1r·y- ;1ld ~1·1i-;,~~···r· f..f •. nnl f <1pp1 ir·d lr1 rt11·1\: 

'l'"·'n(; ',•:11· \)f"(_lrlfli<:.1"11'~ 11r:dp1· ,0·1•...tir1f'l.f·rit .... ;11 ror1tir··p 

t '' •1p dJ·~ I• .... it h 1irHfµr t lu~· ~Jt1 l <.n:n1" :,r t. 

11,,. 'I•'"" r11l~~ ,1r~ v~•t"'f , lri·.~1.., .-tl i'lr'Pr~ wl•!. tr .• ·· 

!·1rnp •. 1n 1 w1m1j._..-,tnn 1', rfi1f":-t1·:t: nr' rn·:i1ni·r1c·r1t.1J ,.,. 

.1r1:J 1111:ld !u, ... ~),,n ~-:. imrlr·!1h·"t!rin ~f;,. :-~ir·p~·i·,r· 

.. Hl •. 111(1·. •;..,it1()r' thr fl1r·,-.,•nr·r1+;. J'#'(C'·l.p" r1C'fll·n •. 1l 

lrnn1 1 h1· ri•:r'ril nf Mini-, .. •·r" tlu· f~ 1 l"!H·•11lt1·r '\~,1 1 . 

.,ill f:.i·., p-: >';"f1•~t~1·, Jr· ,,.,;·,irl: fq f"1.1,+ ·+ ,t d 

f',1' !(1fl,l: ! ,. 'I' l . 

i i . • , • ... r , . i , f 1 • 1 , • , 1 ; •• i ,, • , , 1 • , , i • ~ .. , . . · , , \ ·1 • 

r1. 11111,11 i ·, 

Ji 'po r I: 
r,., !;r•1·l'l'I, 

t r1 rl··ri11ir1 •. • r .it,, "1- "'I 1; 1 r1,-. ... ·,' n 1 "'.'H : .1? :i,.,.f!" ! ,, r 

r)o fll t i I,\ I! f r,-i11d if 1 Pd Ot·r:.l'\ 1 ',n)', 

flv 11'.ifHJ •fi,. f·~i·.tinq 1,.q,1: f1..triu• ... ,nr~ ,f If-. 
lfl/H, /,rt. rfl"1'1tir,,11 .. , ('Hl(Jlrlf\&"•T"f'd (lf'(:~Hli(.m·. ~.il' ! 1 

·.1d1J'''' ~ri , .. ,·.~·nt1,1ll•t tilP ·~,111lf' pror"rlllf"'. .i·. •ti1>1r 

r• nn , f"fl•• I i r ,1 1 1 '/ P r111 ~ r\•' •·I Pd p1•1• I •. .t 1 h1•; f ""'T + 11 

r!1I''1·•·rt 1 r1111r!r1l ir11·•, fnr pr·n·111lirlr1 1r1lnr1:.:+ ir1r1, 

ll111•.p111 t1•dly, t'10 orrlf'r nMin•rt1fl'", ti,,, 

1·1·r111iri•m1·11t n'. nnt1fyinq th,, p1Jhli1 nf t'11• nrtf111•· 

,111rl J,,,., i·.t• 1111,it inn of intt"lnt inn.1l i11trod11r t 100' .. 

r,imil.1r to th" ,.,,,,,nt IJ~ r'·npn·, .. 11', rnminq n11t nl '"'' 
r.1 n,.1I lnrnn1i'".~ion nn fnvi1·nrir"')11f.Jl Pfll?·1t1nn. 

.id·11•rf1•,f'1t1Pnt·. "1!r';t hP pl.irf'd 1n onfl n,ttinn,11 .ind 
t Wfl 1 ,,, .1 l l'·'P'''"',. 

: ' • • • , ' ... ! • ' • : • ~ • ' • l ~ ' ' • ~ : • 
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•I·,' 
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•' .... ' - • : ..:: r· • . ~ • ; ~- ~ • • ( ........ ~. p: ; l • ; 1 rt ..... ,_· 
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'; ·'l 

1' I 

'.· ... r •-[: r r· • • r- .~... • i, --"" ;:- n,... l:" ; ,l · "" •" r " .... , r· • 

. : .:. ' .. ·~ • 1 • ,_":, : t ! ' ,- ... ' , ~ ' 0 i 1 ., ' ; I j ! ' f ~: • " ; 

: . . ~. 11·.. • .:l; ~ ~ ~ .. :~ " r r " n (i P· ~ '; r ,. ,.-.,-; !i 0 t .". : ~I', 

r ~ .-. r .:. [I r r· • • · .~ • •· rt ; ..- • ; ' ,.; I • ' · .·. ' · ,.. fi ,- :::. 

l•..-'. :.:~1·~ ''· ._r·,,,~rl"·-1 ...,-.:; . .;~'~-!=a,, 

•I • •- .~rt r-' , ~- . r ; t ~ -r. ~ ~ .'":....:. , .. ~ ' P il ,; .. , r--; . 

. ' 
•·p..., ·- ~· • ~H·np ~ f- ,..;rt· 

'. ' I . " ''' -! ' • ,, "r.., ,·.-;, -~I :1'. 
~ + f .. •· d ..., t ~; t 1 ! ·~ . 

'-!, <.. t Ml rtJ"l'T: ! "'J. :_·,c (1' ~~l~ r,.-l~P·, ,,..t-',., 'l)U"••! ;,. 

r f· · 1,~r ~-.~·· l ~·<.'" .... ~\,.P"'I j ';~.Jr-·~ {' 1 ~j . (_l I I I., <:.. •• ' • : .-1 r- f-

·~tr· ~' -jr·. H~p ''().,.i C;r,('1'1" !r1:J·rf (lf"-:?f t i1 o'· C' fll ;p•1z 

. r"'" ~ .. f") ~ r .Jn ... f I~') 1 t) ' 1 ; . Cd b l r. ~1 a ~ (I !"" ,1 i 'HJ u r l . '~pd 
:7.'..=ir1 "· :""1-1'l.' or ~hll'··r- nq-.!1.-t· '°'· 1c; +.hr>·l•J'1 1 •n h.-. 
t1r~·Tnd t~·.f-- P·pln-:.1-..e ~prPrld n~ :1::--is. 

Th1r- t·~no·t ~'.1Pr11 ... p1rf •h •. n'",::.d 1 .:.<. rl:: -..,.,.;no.:-~ 

·:r,,'.d ... ~,-p r0:1trlr.1i'1ett"-d h-, H1tl :.![~S ·1lr .. ~. :n ,i 

r.~··1~:~.r;, r,1t ion-.,.,~rtfl <;ft11plr- of t:1r:0rl t,1~"'" •rnrn 
rhilr!r·•·n ;.~ '1rpt1,\f'ltlOt•';, npn.r1,. l() J)f•r r(l1;t nf H.,:. 
rhllrtr~·P to ... t~rf poo:;ftive tor ftr 1

•
1 

• .l~tho·:uh t!·p Wnrir~ 
Hr,1lth f)ro..,nl7n• 10·1 1 WH()I wrHT'--. t.hrtt t 1 1il"~ numhf'>r 
n·i11t~+. h,.., hiuh t'lpr~11'1.P of rln11b~.:.. r·r.rr;r·•:nq. 

rJ.-;t inq nf t-.lpclf! don0ro; • t~1f'rP .-1'"" ~" i-;'1)t iri1rtti:id 
,.,,;_nnn 1ri ~om,1n1~ ...trirJq~!i-,} ,.\'1" nt t-.fr;qr, 1i;·r-1d,,. 
r. (,,- •. ~ ti 1 (1fH°! b~ 1L "'.', j ') r·nf Li·. ·~ri ( .11·r ~ (·(~ r. t 

,·,••-rl•d•ir...tll~. ( . ..\rtl, hf>1,l11 ..... •·• nr .. ~ ',~111r' 1·11· r1I 

• •. t ; :u1 ,:·. 1']1: T r:;Tlr r. t • 

• "r' 1 •:r1 r • 1 
1 ,. i "! :,tr1 i : rt• i fl·"· f .! . • r! • ' T• •: 

1 1 , t t • , . ' I 1 'I · 1 • • - , • ~ 1' , l •, ,,.. , • l I , i • I r ' , 1 •. , I r , I •. 

1 
, ? • i •' .. , 1 1 r"I'' •. ,p• d ' •·•·•I 1 ,. f nr .•1 '•' • •11• . ' 

Pl, •d• 1
1

•1•••· lLt', ('Tf11Jf!1.rJ '~'I'''' f! ~,.·, .';• ~•r! 

'Tl'r''r ! '',, •• n I ''•· ~l. ~ ... "·rt f I r i·A1! ,. :· ", ,, ! 'j, 11 I",\ 'l r'. . . ! I ' ·,. 

~;+ •• tq l.d1qr.t+n11i-', 1•\ f1J'''·H· lrir :.!fl'"-'• .•;r,,J. 

f1 ~ 11 "f H1·.1f'~1 t~Tr·1 ... ,•,.1 I',\..-, h•·•J<.' f('.•,t"!; ~-!,~ri-j t.•11 

f<1rrh-H·,.-,t And .. ,,,:. ttir·",~ l1.41r!-t11t r•,1·,•11" "'t··. 
1 I 11•1-,t,tn+.t. !~·,1 ,1nd ,~,i,1rqii:. ,"1t 1•·.-t·.• 
• fl I r1 ho r ,, t n r i ,. ·.. i n r l 1J rl i n r1 , .... Hf ('Ir .. , ..-l n d ~ , t •. ... i 1 1 
ru , "q•i i r·r,d hr·f n1·,, h 1 nqrf ·.r r0f'r11 r;q r ,u1 t11 

rr11•1rr·1·l1+•r1"",i-.1· .• lfl\lfll.; rJ..l~1Jf"'" /r1l. 1 !' 

~trHJ1pqt"t"• 111v(l",tS in biq!prhrHJlnrJJ 

\1nq,trnrP i ... tn r•mh,1rlr nn ,\ 'f,f,O n1illi•H1 pJ,,n to 

! 1nfl',f it·. pn-;it;nn in hint1•rhnnlony. rfi,. r,,,,,.,.nm1·ri• 
h,1'", 11:11P1l1•n ,1 nr1rn!H•r qf ;n·njt><f'", int"nrt"rt fn 



1~. ,_, i.:·: '.ll' • ..:.. hn._1 T O'.ly. ~il',~'1)wtir· 

; ..... p;p•~-i,·hn.-,lno·• 1:-·d11~tr·,·. 

p,..! );•,1tctpore r1 Q~1nm!r OevP!Opr.1t1Pl Roan.~ I Ffl~~) 
'-l~·• ~h:~t th1:1 l'rlt.lvP wn::lrf !nvc1vP t.h"' 1·rflat10;1 nt .~ 

i,.,,,. .-i:.n•qrt- •. 1p;t,11 rtH'·Tariy. Sln9apon·:J 
~·r 1 -I·~·~1_1'-•'<'l~i1Jn"\ • ....,;~;~ d: $"-~0 mi!llnn lnvPSt"'lent f,.Pd. 
dt•\! ~hp ~t:lt•_ino up ('f tt?r·tlar·y ~ev~i t.tlntrt.,,, tt'f-

•r,i•·'''HI ari.! n•searrh. Schoiar·ships will toe 
i·,•r·ecf:,..ed •o in•· .-;ise the pool of t>iotechnr:dol!> 
•l• f!Prt; tr;. ... 

Th~ t.hr-~e ,-~n~ r·p." ._.; 1 l h~ brl"Pd in the ~!a~ ;(\n,11 

p.,;.,.,,.,it, nf $i'1Qi!DOl'f? 1tll!SI. '.)no> ;n the rh.,,,,i,~i 

~11c1ir1oprir1u 1f~par~m~~t arid one at~rlc hed to tt1e 
1'.,t,1nv. :riol0ov ;i•1rt bioiooical <;rienres 
rtPpar•mon•s. the third. fnr applied food sripncP~. 
w• 11 b,• a 1 i .. ~ between tlUS and thp Si nqaporp 
!w.t; t•1•p nt S•cond;ir·d~ .1'1d Industrial ResParrh 
i 5rs1 ~ ~ _ 
~·4 Mii v 

( 5·iur·< r: 
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European Chern:i:al tlews. 

Sudan 

•.•f''Wtic fr.gine@ring ~. Bio~ech01ol991 Unit in 
th" St•d;in 

At thP end of Marrh 14QO a UN!OO exper• •i•itp~ 
the '~P'"'lir· fngine!'ring ii. Riotedrnoloyy Unit of tho 
tl.itional Council for Resear·d1 (tlCRl of the Suda" 
b;ised in M.ar·toum. various resparch centres at 
Sud.in!'<e 111riversities aod a number of scientists of 
tl(~ ;ind universities to oive advice on the Sudan's 
biotf'r:linolouy prCI~ ·amme. The consultation airnr>rl ;it. 
impr·ovino tf-,p p.istino c;ip.ibilitip<; throuoh trainino 
proor;irrmps, SPmi:iars,.visil<; to biot!'r.hnoioqy ;rnrl 
oPnPtir ~ng1nPPrinc laboratories and other 
informatirn <011rces; establishi"Q;., National 
l;ihnratory: augmentinq equip~·ent.and facilities in 
P•i~tinn laboratories and linkinq the Sud;in'~ 
rP~Pilrr~ groups with groups in oiher Afriran 
countries and institutions outside Africa. An 
overall Mricar. biotechnology programme pl.inned hy 
lJtHOO has not yet materialized due to f11nrling 
problem~. (Source: African Diversity. No. 2 & ' 
.J11nP i'lQO) 

Sweden 

Swedish permit 'u [Ultivate manipulated plants 

ThP nrowing r' plants changed with the aid of 
oPnP 1.f'rhnolnqy wi' I in the future rPquirP a speri;il 
permit. artording tn • rla·isinn hy thP ~werlish 

'•ovprnm!'nt. Permits w1 II be issupd by the N.itional 
flo<tr<l of Aqr·ir.ulttire aft.er r.o~.,ultiition with U1<> 
[l"l"<l-llion for rrtrlA 'lllPStion~ ;incl thp rt;itirin.1: 
frwi1·onr:ient ProtPrtion flnilrrl. Th.o flo<1rrt nf 
J\qri<11lt11rP 1-; t_n mrikP 

JH1 rmlt 1,tn hP 1'",-;uprl. 

.ln11ni.1l r111. l'l'lOl 

~ ri~k ~~~P~~mPnt hPfnr·~ 

1 Snt,.·n•: fl !nil"' h~ 1 r" 

fl. n11·~ r·Pc;t~.rirrh <Pntr·p for hi0~.1i"•ncr.-•. ,..,,1-. 

in.t11q11r.,tpd ln r.lhni,1ry 1q<H) rir:.,11· 'ltnr~linlrn. I 11\,•d 
tlllVllM .rnrl lnr.itod ..irlj;,rr•nt tn ltwlrlinqp llniv,..r•.11, 
ltri·.rit,.] .inrf thP ;01.tlwrn r.-1mp1;~ cl thP l';iroliw.~.1 

f11r.t1t11tf'. thr• '"ntr.-. is thP L1rq,... ... ,t R.',[J vf'!nhJ'" in 
ttu• ,,,,lrf~, nl hintPrhnoloqy ,tr1rt Ol•ldifr:.I t1~rhnnlnri·i1 

in rtorthf'rn f11r·opP. 

rl!l'JllM r~ rfP~lljrlPd to promot1> rro<;•,-
fr>rf i Ii 1.it. ion of jrfp,i~, whi l P ;il <.n pr·om.>I inq 
rommr>r.,·i,rl intPrP;t· .. 'IOVllM rl''.f'ilfrh rl'ntrf' ·.iii! h" 
p~d nf A 1.ir·q" rP .. f'.irrh vill.iri<> ,1nrl -;omP of it·. 
in'.lit11tion•. will b•.• inrlridPrl i11 ,, p!,111111'rl 

1 Jf1 i ...... ,-~: +_ • t ,_l ,­

~1n·.11,:~ Cl.lr .. n .. ~r·, 
I l Hr : n ~ .. f·.::. ".l ro 1 ; n <:. ~ n. [ r: ~ !" l t 1, .. ~. 

~\IO Te·_hr:;t~l Juur~1dl ·~1l . ._·. i1lf]· 

U:iited Kingd1>111 

Pit> 1~k Gl''•t:rnm~.H:t .,..;11 ri~e·_ 1TI1J·~" '.:• ~h-• l..'1:':'·': 
n~l"'i.ll"fn Ciri fnvTrr_.n'Tl~Pt(1l ;·,..Il.Jtiori 1 ; 1•)•-.··t=-,··,s 

nypr· the r~llt:lat ;On ot the r·~ 1 ~?.S~"l 0t tJtJ"nt".• i1 ;li !! 
rtl,'1'.llp:.:l~t.ed or9.:lri;'i.rr.<; 1(~Mflc;). M,,...,.t qt •i"~ ?.-,,· ... :~--;. 

r·prµntly br·{ltlQ~-t up b·,.· t'~P ··rJIT"fT'l<.'-.inn rtr·~. tw,..c-1i=-1· 

mnr·~ trt ff'lr rpa:: 1 at10nc; r·~th~r- tt,~~' :~ur.-..'1tto,~ 
:;nrlof:· t hP Go ... p1·nrne"t ! ., ·.':'· .. .:.r' ~ i :·r,."fTlf'"ni ~·ii. 

Tht-i. ';n·.'PJ"rl~.fHlt h.10 rnet H~ o~r- r p•i• n t ~ 11 "~ 

'~·or:-r.1issln•1'r;;. ron,~rr~c;. -..hile .__.,T'P •cJrm ,,• 1: 1 ·~1rn1r;il·\P 

p;1 ~ 1 1r~her- di ~.1urPP<m~n~ ~~J1Ji d i''"' t n11 1H!. 

lhe !ss•1P of a sper:l•;,_ f•Jnsent tnr ~h.~ r~!.:.~"~ 

nt ~ar:h ri'?.-. (,MO hns f'.pp11 thP ..;.tib}P1 t r_·f ~ oer~T.-..te;·t 

P«:ha:-.uF f'f letters bet .. t'en t:,p r'ia'•·'Tian rd th0 

~- OflllT'I T ""'; i n n • L n r rl ! r-..,. l ~ • n n rl ,- 1-i r 1 t:. P .l t " ·"' n . " h .-. 

''pfr·.:it(1ry nt Strt.tP tr)r th~ f~1·.1lrn·~n,~nt. 

fhp r n:rim1;"1on hpl !e-..,e<.: th;i~_ t~·n -=.~~·.~ 0t 

knowlerif"JP on GMOs '"' ~u,J1 that_,-, 1nn-;, .. ::ir.t ,h,,,ild h .... 
required for nar:t 1 nen r~ l Ea$P. 

The n,ow Europea" Community '!irp1:ti-,.,. "" 
deliherate relea-;es. n:ie ot t.wo bict..,rhnl.'lno; 
dirPdiv"S •hortly to he a1optPrl hy th" E' .. a:~~ 
rl,::or1rl 1 ~tnt~<;. that ct 1 nn~r~nt ,;1011id he. .,i•~li·-~~c! 

l->pforp ~hP ri?l"<l>e cf oarh ""'"' r;M'), T•1p .,. 1' 
e•r!'pticns t.1 this r,,lp ar" or•i;ir,i•,'11<; nh'~ino>rl 

throw1h r<>rt;;in te>rhn''lues of QPriptir m:1d'fi.·;,tirw 
which h<tve conventionally bPPn ·;~pr! in l n·1mb<>r· n' 
applications an~ h<tve a long safety rPrnr~. 
(btrartr•d from lheinist.ry and lnd11stry. 7 Mco 1 l'l10' 

Oeliberate releases so tar 

Genetically manipu 1 ilt~d ~ra<1nism~ hawP ;~ !dr 

hPPn relpac;ed into thP pnvlronr:iPnt ,1t pfqf1• r~·ri·rp' 

in the UK. ThPy are: Rothams•ed E•pe•imental 
Station at Harpenden, !n~titute for Planl SriPnrP 
Rpsearrh in Camhridoe. Srotlish Crops RpsP;irrh 
ln,titirtP at. !r.vprqowrie .1nrt f'N.tl;in(iti"1rl, Shell 
RPSPilrrh ltd. ;it Sit1inqhn•11nl', R•iri•.h f_,,."."'"·1"'"' 
Prnd11rt.s ltrf./Gis• f11·0ri1dP', in f,,;i,.,tn,"' ,inrl 

rlir·ker~nn (ntprnat ional S.:>Prf'. ''l. in f .1n1·,,.;,l•1". fh.• 
r,f)vPrnm(lnt f-; r:i;rr·pn~ 1 ·, rn· "". i r!~-..r; "'l •,qt;':, 1• ;,, .... , 

t ro111 t hrflP rrlOrP , Ppt ,-,.-:;, _ 1 )q :r 1 fJ: : _ ~· ~·f"l •. ' t. f ;. 

['11f•1~tr1. ;·1 M.i-; ITl()1 

r h •' 'l'l / •· r·nrn+H1 t .l I'', ~"l""' d 
"'lf-.»•n" bi l 1 drld ..., i l 1 11no"¥ r ·H· 

,l'•P',', fr1 !rilnn111•inn ()" rrnpi·,f•J r"~ 

'l''r1r-•1r,,l~-,. mndi:ir·d 'irq.t!.J',"'"", ,,•r, •1· 

I':; I,' i , I \ r~ ~1(1 '. j t • 

f',qt,.,,;(l'l f!il~ •')'."'1pJ.,t,1f1 it·.'');~,,., •• , .• 

t '1" q/,q',•' r)I r r1rd·._ 

1· 1,1 

I f•' I 1 ·., 1 .t t ~ 'l 1l r• v f• r (JP n .-. • 1 r .1 1 I { fl''' r ! ~ ! ; • '! r 1-1 r 

!1,\'. rrrl'.1t•d t q tH• l"'IC (,I t IH• '.'Jl,\'',' r r:!l• 1 \1 ··-1· 

1i1 th" hill ;'\n .-u1nm.\lv 1j, •Ii .. 1 •. ,;1,l.it '"•, 

th,1t th,... •rr•.1trtwnt ol ru·nrl111t•, nf ']'·1·1·•1 

1nqin.-1•r1nq I", m1•,,tJ1q•i1·d .... 1th prr,p··.,1 1 · 

11.-indl 1nq r1t'11•r pn•,.ntirtl •r1r1.tf'" tn th., 

·.111h .t'. trl•1f w.1· .. tr .trH! nHu·r pnll•1•.tr:t·. ,.,1 •t,, 

lf'q1·;l.1tifln r1 1q11irn", 1nfnr•1;,1•·ri~1 nri •h .. ·.1 ~· ~i, 1 1 j. 

r11hl lf. th1. r!ntt·, nnt .ipply to qn1111t ,, .ii' , 1 1,.,,.,j 

orq-111; r,m-.' 



fm,:ronmrntali<;ts <1rq11e th<1t this omission 1<; ,1 
'i1·1·inl1<; I 1.1w in thP bi 11. illld thFy hilv<O been 
r,1mp,1i1111i11t1 for· the le<Ji<,,l<1tion tu stilte t'-i.!ltly ti"' 
inlnrmation tu he madP publir, Thi". the 
Pnvirnnmt>nt,1)i<;t<; anlln. wl"Jld in11·ense puhlit 
ro11fidt'n1.e in the <;nfet) of ""lea<;es of yenetirall~ 
mod if iFd nr·uan;sms l'Utsidl?. It is too important. 
fhl?v s;iv, t0 be ]pl t to the r·Ft11ilat ions that f Jpsh 
Put tb•bill ;iftpr· it n,iins 1·0yal ;issenL 

!lie lords who ;H-g!!f>d tor· an amendment on thi<; 
is>uF insi :,tpd that the ,::ubl i r ~as a r·;qht to hnow 
what is qo'.1H1 on. and that it wJuld also be in th" 
hf><;f intf.r·e'i" of th!' bioterhnoloyy industr·y. 

Tha Government has also aureed to consi~er an 
am>'nrlmPnt -.hirh would reroonizf> th!' formation of an 
<1dvi<;11r-, rnmmi ttf>" to monitor a<'y proposed 
r·plp,1<;p<; - tht> Advisory (ommittl•e on Release> to the 
frwi.-nn,~rnt (AfRf), Thi'i. too, had been left to thf> 
n·wilat inns. and pnvironmentill ists feared that the 
p"virnnmPl't minister mi<Jht rhoose not tC1 make public 
the <1rlvirf> of the rnmmiitee, or perhaps m:ght r:h.~n9e 
it' 'iL1t11~. ·without havin(J tr <;pek parliamPntary 
.ippr·o·:,1 I. 

f llr·thf'r liovernmf>nt amendments to the bi 11 co11ld 
""''-I'll!' l;it.-r when th" legi"l'tion reaches its r·eport 
"li!<.J" in tht- Housf> nf Lonls. It will then r-eturn to 
the How.e of (omrr.'.Jns for final scrutiny befor·e 
hprnmi1111 law 1--y th" Pnd of JQ% (E•tractPd from 
tlew Scientist. l•l July 1'1'10) 

ir·op protection aid 

The flr·it i<;h Technology Gro11p has rearhE>d an 
ilCJrl't>•i .. nt with Rothamsted Exper·imental Stat ion in 
the U" to fund a crop prntf>ct ion research progr·ammP. 
aimed ,11 rlrvelopiny "envir·onmentally friendly" pPSl 
'"itrol i!q<'nts. ATG will f11nd a tp;im of scienti<;ts 
at a co<;t of .1200.~uO/year. 

IJndpr· thP agreement, flTG wi 11 havP first 
r·pf11>al "" riqht-; to any r.li<>mifi!l inventions 
relati110 to crop protection whirh originate at 
Rntham<;\Pd over a five-year pPriod. ATG will he 
r<>sponsible ''" licensing ;iny .irquired technology to 
f.t,p ,iqro1 hf>mi r.al industry. 

Re<;f•ar·il1 •1ill initially br targeted ;it 
dPvPlopinq in\Pr!itides. semiorhemirals, 
ph l 11A11--mot1 i 1 P r:omprJ1J1•rl~ and mi ti r i dP<;. 

ln the in'iedi~irle s<>rto1-. npw pyrethrin 
;111,1lnq11Ps with art ivi ty aqain<;t re<;i <;t;int pe-;t<; wi 11 
"" inv..,;tiq.i~"d. The pr·oqr·ammr will al<;o lriok ;it 
,11.,1lnr111<>•, whi<l1 arr harni)p<;'i to fi'\h, whirl, w111il'l I"' 
'.11it,1f1t~· fnr llC)P rl(Jrlin~t in<;;prt rfl;t'", rlf r·i,p, 
V.1rio11~. plant c, Y111 f bp rHl~l yo;;;Pd ,.., .. ) potpn• i.11 ~()11r·1 j •. 

0 f rlP>'/ prnrl11r t ',. rJfl'iN iHlil 10(Jt!,...', f) f i rl'.f•r ~ 

"'''""P"l'tid•·. will .il~n ~'" t.r>','<'d, 

J •11tfH•r rP'\Pnrrh i 0, pl,in11r>d i11tr1 phlnPm-mnhi y,, 
~llfH_Ji1 1df•'; r"11ld OthPt rrnrfurt·"'I, wfii<h, whPn ';rl"ri11Prf 

"" lo •• rlant ", IP~VP'\, mirp·;ifp intc, new r'-""' 
ti·,<.11r· ar11I intn t.hr- rnnt'\ in rontrnl <;oil-horn" 
p.11 hnqr•w, .111rl nt hPr pP'\t •,, ('1011r. f 11rope,;in 
r 'ir•niir .11 tlPw,, TA ,l11nP l')'l0) 

111 it.iin f.,il•, tn h,irvp•,t frill frnit.·. or 
1>1~tr1h11oloyy 

·.~ill•, <;hor·trHJP',, 11nrertainty ;ibout ratpn!inq, 
,1nd •' 1.1d nl oppnnr~'\ with the p11hl ir .ire holrlinq 
l\11ti•,h inrl11~try h;ir~ from fully ni~hnq t.h<> mo~t of 
hinl,.1l11H1lnqy. fhp finrlincJ<; f'nlPr·qp in ;i ro>port 
r,1!Jr,d flPvr>iopment•, in fliotcdinology, r11hl1~hNI hy 

thp GovE>rnment's Advisory Courcil on Science and 
!ethnology. The ACOST reviewed ~cientif ic and 
pol iry fa'.:tor·<; that have affected the development of 
hiotechnology over the past decade, and which will 
oovern industrial exploitation in future. 

Estimates of the value of the market for 
biotpchnology vary enormously. One, from the 
Or·qanisation for Economic Co-operatior, and 
Development. says the world market could be worth 
hptwef>n $Q hillion ;ind $100 billion by the year 2000. 

If the UK is to win a share in t~is market. the 
Co1J11cil believes that the European Commission mu~t 
Llarify its patenting policy for biotechnology 
products. such as genetically modified plants ;ind 
animals. 

Industrialists are worried about discrepancies 
in patent law between Europe and the US. In the US. 
for t>xample. industry can patf>nt a life form, such 
as a gPnetically altered mouse. In Europe, patents 
cannot be granted Gn new varieties of plants or 
<1nimal '.' . 

Patent law in the US and Europe differs in 
other important ways, too. In the US, once 
scientific results are published. there is still a 
year in which to apply for 3 patent. In Europe. one 
must apply for a patent before publishing. This 
affects academics. who are under great pressure to 
puhlish. 

The Counril aho uelievPs that publir. debate 
about biotechnology and. in particular, genetically 
modified oraanisms. is essentia'. To date. this has 
not happened. 

The report draws attention to shortages of 
skilled people working on plant molecular biology. 
biochemical engineering and downstream processing. 
(ldracted fromtl~w_Sc_i~ritist, ?1June 1990) 

Aqyatic bi9ch~'!li.~try_at __ th~ l)niv~r~itj' of 
Stirling, Scotlal.'9 

Aquatic biochemistry at the University of 
Stirling is organized under the auspices of the 
tJatural Environ111ental Research Council (NERC) of the 
UK ;incl i~ housed in the Department of Biological 
Sciences. Stirling University is only 22 years old 
;ind proud of its innovat.ivp te;irhin9 programmes. 
The tl[R( unit is housed in modern laboratories and 
hils a scipntifir. complement ot about ZO per<;onnPl. 
Si• of these, inrluninq the Dirertor. f'rnf.,ssnr 
,John R, Sar·apnt, are ai a senior lp,1ei. f<;tahli<;hPrl 
in l'lR(,_ !hf' unit wa<; former! from thP fn';tit1dr, nf 
tt.11i11•' fliodtl'mistry ill AherriPPll. Th" r·,..,,,,,,-,h nf 
''"' 11/lit i•. clirl'rtPd townrcf<; impr·nvinrJ 11111· ~no.;ll'drp 
rif th,, n.1t11r.il .iq11iltir· f'nvironm..,'11. hnt.h fr1,-;h .,;it.,,· 
.11111 111.11" i llf'. ·,o t hil I. pr·pd i rt i vP inf orm,i t i 1111 r .r11 IH' 

nht;1i11Pd, 1\ll thP rE'<o"arrh in !hf> unit i-; ,if 11,. .. 
01oler11L11· or rell11lar lpvpl <1nd i'\ forw.Prl in twn 
"""Prill nr·,,,.~ - lipid stn11ti11·p ;rnrl f1111ilinn, ;inrf 
"'olP11ilar tn•irnloqy, lhf> to•irnln(jy ilnd lipiri 
11rn11r· . .irpf>ar to bf> uniquP in thilt they an• hiohly 
•nmmiltPd to hot.Ii moler11lar ;ind fiplrf prnqram01e>. 

1 ipid structure and function 

Murh of t.hP work of thi-; >l'c'ion of th" tHRr 
""it 1e1dr"<; ilro11nd poly11n<;aturated f.itty "'irf•. 
IJ'IJfA<;) - molernles I.hat originate in thP 
phytoplilnkt.011 but. are essential dietary rnmponprd<. 
of hi1_1fwr orqani<;ms such as zooplankton, 111rl11rlinq 
l,rrv.il fishe'\, lhe rp<;p,irch rilrrif>d out. i•, 1i,,,111iiy 
r>xpPrimPntill, hut does l.avP field romponr>nt~. 



)pl f.•,.iu•r·u'-!11. fl1r·rt"i'i· •f·,.._ 
r ('I'' 1 •" n t ,. ~1 t l o '' o ~~ l l P ; .f ...-~ 

irt df•,,,,..io1 t inLI :nttr •r'" ·,.,·:ltbto;,••' ,~11·! tn·~"' .,. ... t-. .... '•·· 
l,1tter· i~ pdr·tT: 1Ji(u·l·1 impor~.H.t ~n .. 1~1, ..,tr:1 .. · ••.. ~ 
~1Hh" ln ',c()tl.1nd <;qpt:nrt ,1 l.1r·op ... ~l:'"1:l'' ,l,1U·lr•:!"·•r· .. · 

P! f,q·t. ,lnd ,...tln10n1d~ h(1··P. ~n ift.,n!1!t_'::' 1 ~-1 :ir·...-~·-··~ 

for tU-~)f'lJfl'.,,...__ •:1.1rr..-r~•_7\t. ~ht-l'!;,•l €1''\t?"tj,~t 

nntr·i:::rtc;, .1rP o.;,uppl : .. 1cf t,-L,,..., f ;,h m.--,1l •. 1 ~·~·i·"'"; 

ln wh!1·h. ,4z1·0r·dinl) to ~·rot~~o;or· Sc1r'.J?'·,~. ~11~n·· .p· .. 1 

mpr·tlly i111_rp,1~i1: th .. 1 \,,,111J nt .in ._.;,,,~_inn rr·n~; .. ~· 
~·.·nfp"}.";t'r S.1rt1r.nt I"; rn·nup j l. l"t"l~(' .. lr(t:' PO ,)t~.-:,­

r;.n1JJ·rp..:.. ot thP<;.~ ..... (1!~1.1blt> 1nC''f-ru!P, to1· ho~•1 t1· ... h 

(1~ut h11mc1n nutr·it Tn,,_ Tn tJ~i~ t:'\nd. tht'ly h-1·.-~ 
;u~.d~sfld •.hf' Lit~v 1r•n-iptl'~'t.;r~·1 of St?vt."ra.l ,.,;,_?·,,,dr:,.; 
~P.,l' i.-i~ tlnd r·t'\"'11:?.lr"i"hf--d ~b~ r1P~4"~ ti,. ,.h;, h tbt: 
ph,_.,.,,,1,JlJl1 "' "'t~tu ... ~ nt th.1::· 't-l !11::, 1nt LJt·n1 -3~ ~' 1 ..,· 
r·•l\.q;t.-~. 1 1 ~1tfi fli)n. thplr t:-..~Tr,,1-;. h.1 .... e "h0".~;1 t~·~' 

;p;,, f •" j 1 ~ hP f)rtlt'.11 0? dpr. l . ~. . ..ht--n t hipy <f ! "w' f d~-:. 1 .._-. r. ~ 

fr»']:iPn!J;, t!J~ f,1tl\ .11id-; Qf their· l1pid-; f•i''""" 
mnrP ,,\t11rtl~""· ·:J-·Clrtpr· ~r: 1 h~.n Jp~1ath .. -lr~rl ar•· 
fo:rnd l.1n1 .. }lv in w.1~ ec;,~Pro; n1· trio1y1 prlrlP';. 
f ;111r t t 011.11 r·n l P" for· .. hri h 1 oh l v un~ "1t1n·;tt Pd ~ ... ~ ...... · .. 1-; 

nt q,.,.,p mn!P1t1le-; ,1rp al._n b,,inu t:>llnwf<~. 

P<>PP• i;il ly .1t thf' tr·,rn-;:npn!">r.1ne-siun;il 1 i~n 1.- .. ,.r. 
lhf'· tir·n11p i", ~ o;oune nt inf,H·m,1ti~Hl on tl-1 P lipi.t" 
of 11~ny m .. H-i!1e or~,u1isn.~. 

Hol!'cular toxicology 

A ~pu1nt! int_,,re-;t of th!' rlfR( unit i~ th.it 
f0l lm•o-d hy (11·. StevPn GP01·0,0 • H .. is 1 ond11d i.,., 
h.1-;i•: o;tutliE» nf biorhPmic.1l 'l"tem-; reo;rnn-;ihi.- ior 
tflP cl<>tn<ifi1.-i•inn 0f oru.v1ir -tnd '""tdl poll..1t1nt;. 
II••· inlorm.itiGn oht,1i11Pcl. i; f»pprtecl •o .-iid '" thp 
df'<;iqn nf r.1nlPnilar· protws <ihlP to c!p!r-.-t ]pvpl<; of 
pn1111•;int_ in tire pnvir1111m.,11t h·0 low •hosf· 11Perl"d tn 
1·.111>P l••th.il .;>if Prl.s. Mei\'>11rf'!IH'nt of prir.1;try, 
'"hl»th.il. pollutant re;por•>P. wflirh precedPs th .. 
dPve l 11pm!'nt of o·:ert p.itho 1 oyy, rdr: serve a'> .111 
e.lrly w.irninq of potentidl environrr.pnt-11 impMt. 

rnr in-;tilnrf'. 1 .. -,.el<; of to•icant'> that inf!""'"-"' 
hPhavinur are far lower than thn-;e that .lrP """rlP~ 
f n r mo rt .1 1 i t y . I n "1il n y r ii ; e <; . po 1 111 t ;int 
rlPtnvifir-ltinn -;ystPm<; ;ire ind11rihlP hy >11hlPth;il 
]p·,Pl<; of thP (!1pmir;i1. Thu-;, if th!' product<; of 
thP inrludinn r(ln bp clet.,rt.~:I. a mpchilni;m to q.i11uf' 
pnvironmental -;tress ran bf' cleveloped. Thi-; i-; tt1r> 
re.Parrh strdti>ay that thi-; yroup has adopt!'d. In 
lhP r,1;" n' thP inclurt ion ot mixPd-funrtion n•irf,Vi"> 
that arlrf -'lit uroup<; try ,;irom.-itir rinq;, for- inst,i;11.>, 

tlu' ·>it\Jation is complicated by U11> fact that 
>"vf'r·al form-; of thP pn1ym" ;v;tPm ( inrludino ~hp 
17tnrhrnm<> f'-•1'1'1 moi»ty) .<r" rnn<;tituti·1P in fi<;f, 
liv••r· rPll;. Howf'vPr·, 0nly <;Qm<> nf the'>" i;1Jfnr·m• 
arP ahlr to inrrpa;P their lPvPl'> in rp;pon~P tn 
v,tr1q11-; pnll11t,ir1t';. Ttll";, in turn. prnvldf'l"i. rl n~ri.ui·. 

nf rliff111·iont irlt inrJ hPtwPPr\ tfH-. ';tJ·""~-rf•l.\tPd ,.1:1ri 

thri rFu·n•.11 mi111Pd-f111utlnn n ... lrt.t<;P' •. A1tl1n•1oh 

mi ,,.,-.(f .f1111t +inn 0<1id,t'lP', (rl:l hP r"f1fJ,lr-tf"'rt rrtlll.lt'i I, .1·. 

f!,., ,, ... if i, .di 1n1 \ ·r· t f'm· •. in ·.nm() or·q,1r1; --.m-. th··,, .11. 

11··.p11n·.iblf• ln1 rt1tiv~tinq ·u 1 nrib1ri+1r·., 1.• q,,. 

11n1vn1·t rol .. 1ti·1r-ly innn111•J11; 1omponfJnt ... intn 

, ... t,·,..111,..Jy tf1 ... ir onP<,. Tt1i"", frl'"'' nt tl1Pir .1·t1.i• 
ni,i~'"· tt,.•m p;irtirul.irlv .ipprnpri;il<• inrl1r.1t'll'' .. 
fir·. f1P11r·qf> f,ivo11r~ ,i qi:rilit;it1v» inm11ir111lo•1i1,il 

(',./""'"'" Olnt) .ipprn,vh r.:.lhPr th,1n w.inq 
,..,., .. 1·molnqlrtll .1",-:...ty". tn dt1 trrt thF" P-·ir10 ~.yo;t1•n1 111 

1 i -1••1··. fr om '",t ,., ..... ,-;Prl f i ~h. 

I f•ft,tfll hPitvy ntritt1f'",, rl'", w('ll 1 rt'._ nrri,1r1;r 
m,1l••ri,1l•., f i1HI th(lir· w.1y into ciut· 11nv1rnnnH•n~ .ind 

!'"'"""' w. with ;i pol 1111 ion prnhlf'm. fl~ in orq.111i1 
f)oll11f1on, ((llJ"tilfn o;pf"rjfjr prntPin•, ..lrP 1r1d1H'1d 1n 
01q.1ni·.rn~ hy m~titl fll"pn-::.11rp. fhq•,, mp,1--.11r,.;1urd H1 

t i\•,111 1 ". rd tlu·"~P n1..t1 romnlt"r11IP'",, whirh Ari• 

1 nJ ].,, t ivPI y hrnwn "~ m1•!<1l lothiollPifl'., prnvid .. •. ,, 
'.('fl', i f i 'H1 j ! Hf j r rl f 0 r· () ( "• f ,. (I~~ ', , f I) I" j II '"• f rl fl I (I , 
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~'(.l:rl; •1Pd tht· .l• t: .. if i ~·" '.}~ t1:l•" r-1; • .... : 1
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P·Td.1·~P-.. 10?·11<ln·· r•!111.•;, •. ··d:, t'. ,- .. ~ 

!':1P~a!ln~~,;~1·;('1~r~ lf1.,,elr;. ft._,,. t•1 .. 1• .• _ . .., • .,,•.:! ·t•r1•, .•• 

r.,1lrn~n ftTtr:~ rn·:~rl"\i r"l'Jt>·f"~ .'1111• r·· _.c.,·· . ...,.•" ,lr•-

!.qq,..n tf' h~ J·H!FH,!rPd. f~·~, !c 1''{~ ~· ~· ...... .. ti· I. 

U•df ~hr:t-...pd t1C 1)ti·.1~'-'I;~ p1'J·.1i ":,'. •_i,n,..., ,...·,- .. . 
... 1 ,.:. • .:t• •·d ;·-·tr:n -lr:d n1e+ (1 i l ,.! .. '• • -,:,.-.; ·, ii-··-•·~-, 

t 111<;. 1.lb""lr-l~",.'i rori•ln11r- •-i 1:.,. .. ,._' •f·.:. tr,.•1 

in~t)r.-41tln~1; •n ~.;t11,:tin1"<",. ._.,.~, .•-; ••·i-;_ • ....... ,. •.• ,-

prnhlp-~: til thl-: ,'l.rP..l ic;, th::. tr,f; ... --.111 .. 'l nf .}-..~,,,., ... 
ir.d 1.-f-"d h .. · rpH·.r-r·.-;1t ~1~-.1 .... -~---.".l1 ·'•PP', :r•' D~. "'": .,· 

~qr·H_' io•' 11• id.~,~~ "f'",.'P:':l'; µ ··.',•· :1f t
1·1 '· 

rJr1)'.)r ~'> !1 .. ·.-Pl11p; 110 ......... 0''l'•-·tf.rn-,. th,1t .,,..! 1 i i,,. 
hPlr:~l·1 in .. or·~_inq wTH1 f"\:1' ~;pl.-. pr:' 'tttit·~~ --1 -1: 1<;, r. ·-. 

J,!H} th~ ~r·t~"\rd(t.OP' tt•,..,.·; !•riJP 0 1d 0 ·r. ff .•. •·r··• 11! 

the<;e i:. t.l fish 1_P~l c~l~!Jf"·' ..-.. ,-;•e~ 1 p1.:i.tr•·I •..-. 

r•~p1..-\rP u'f- of ·""'holf' fi ... h •• 1~11! .p·n~tlPr· i-: ~·· ~·,:. 

r•·oh~ t,H. ;11•..,,t.al1'.1~hi1Jri~1r1. rJn1:rif·: Lurri1ie-rt· 
Sci <->r.1.P ~lpwo;, M;tn,h l 1 llJ • 

United Stat~s of Ainerira 

T•J al:ay publi_r fe:ir~. ~t,1t."~ plan rP•;.1i-1•'r:n 

first, then edt:cJtio'.• 

On 1 _1y. 'lnrth C1rol i::,1'~ ·',rn.t i1 .111 
frHJlnP(rfl\. ·'rqrtn1-;m-; A<~" 1Jr)'1'; i~1•0 oft1-1t l~; 

r,! d~f:'cf rJ11,tf '-.. ~I€ 1'to tll lun t_h,.• •:Pt"\llf 1 iT'l'~b~t i·f! 

r!t'>vrlnpml'"' nf hiot<'rhnnlnn;' fl·• !.1,1. ,,<·.- ' 
d .. _.·,iqr1~d tn h'7> "r•inir.i,..dly h.1r~'·"l".""11· .t·id •1• 1 •• ·,· 

.. ,1 .. h fpdp~·,11 rP•p,l.ltinr··,, fH·1~1·J,,~, ~j.,r·•I, ".1~·01 1 ·, 

hin•nrt1r,~10rt\; rn"1T"1·;nl~·i ..,1·•, ,\ -:;·;·1 1eo. 1• ····'. 

. •..• , .. nth.\~ (,\f 1 \',r,11t"•· •h\ r !t\!;, , •.. ,,,, ,,. 

, d ! • • " (I! f t·)' ,f ', ~ . ,f r1:! . • ••""1r"t· ·; ' 1 t j .1 ·, • • 

q,, 1.L - ~ ( 1 I f)lf'J I'\ '1 • ! ~ J I I • f' 

I •' ·I 1 T , ii i , 1~1 I ~. (l! I ~) f ; ( 1 ' : ', 'I 1 ·" • '.ll » ' ' ' 

l' • · '; 1 ir1'"1\•· r!· ·.'•Jr • :I • n ; 11 ·, t ; I l 

,, ,,: 
1·· ! .1· 

.~ • pr .. •,,.;r·1 • , .1 t iJ t t 1 n ! , . .., t .t • •. -, .1, , 

·. · rl .. ,. i '" J •• 1111 i 1 tr I, .. , J1 ·. 1.l1 : •1 ·1 • b11 • .4 • , 

"fl•rd,1 rh11r,l1l'J( htJi' f''l'''ltly d1-..tlt1'd ~. 11
• llr, 

·,11L•o 1H1'ftlt•·•· r1n rnd·-,l ,q,1~1nn', ,111rf P.11•1 :~ t 1lf! 

!1'n 1 ~ ·.111·!. 1n1t1,,ti,1•.-, ,,.101111r·'· ff.r.,,, .. , I· 

r:;,,•1 1 : ~.,,,,1,1rJi r1 ... ~ ....... (1lr~1. J,1•10• l I lfl\ 

~11' i l !H 1 1· ,JI fl' ,.,_, l f·,t",fl 

t'l,111, h 1 ft''.•'·'''t,, .•... -' :.·d1:irr 1 :ri• "' 
( ,\11t111 r ii. t1: \ f r1 'lf'r1 '' • i' 11 1 1 I ,. ·.' ,.r1 ·: i 111···' ' .1 1' 11 

n·1trhn1 p11111! ... will t.,,,,.,, ''"" ·.1qn1!lr.tr1• ir••p1r 1 

th' q11·1l ty ol lhn !11,i.111; ··n·.1r•111r111 n''', ,1, 1 r11•l.r"1 ' 1 1 

rt 1 ;·, [1,,fl.11 'rl1•'rl, fl I ;,qr i IJ I. 1: I,, Ii J',fl;. l t , • .'.I -'1 

(ritir•, rl·' .. l'f("" .,,,,th !hf• pr1·lim1n,11; •l'f•1 i 11 1 

thi·. fn11•1rtl 1>nviro11n111r.~.11 .t·,•,p·,.1T•1·1,1 (f,\~. 1
'11 11 ,I 



• '·';;.; t•r :'pqs,orf ;" ~>.1,·i \I j')·~'J ,1r1d ,-~ ... i.;.w~ii p1d 

r•.~·~···! t·--~··'·~~·-pi·, '\Tr~•.•'°:. '°'I":"'~? '·'·'·,:1~ ,.o~l ~ .. ,:-. t,11··~·1 

•·1r•t•.•: r~•"'!.1,. - c-n .. ,;,1, rn.11'-.;..,.,pq·,.1,~. 

,.,. lrlf.[l Tr·, rrz.:.i.· .. ~ l;)·~ I :1ri~.1iP ,p1 fr;·1~·1P~1-F-d 

_,,-;.;_.,, nf...; ~1·n·1t ur·.' ... th hnn~-.v1~ '?~·,~· t•1rt! ""·1~':· 

• 11-' t; o;.h r1r·r.., 'Tl<'r·-: 1·(1p;dl i th.1r• 1:\11.tl. p,~ n1:~d 1 l:n 

r ·1;_~ ··~p• rirrirr•'c; wi Ti d"torm:n•; · .. ~·r-thr-r thr ut..~':(1 

.lt~ ... , ..... t!1' r·,·pr-n~!u 1 ·t~ .. ~.,, r~1r.,, tty nt hrood r:lrr. 

..... b,l•f••"lf" e'f-;rn·~r·q 1pJt~r·ft th~ ·~.'!ltJi'lt"-@retJ oenP. (1;1d 
~·:1 .. !t .1t 1 ~~· ~> th•!ir· ..._urvj..,..,1!. u;·o·rlth r-at£t. ani! 
t•.;o'',\·. ;,,.,,.. Th,.. p1·prn-::~,f iP"pp:··'T'lil?'lt r·ctl le. fnr 

,t; ·,tr •t"1~?''" ~ '''t'11 r:~! r-,0,00!J fr·v ~young ··<H-tl nt 
l'"'·~·,f O_r, 1m 11)'HJ\ :n~r_; 10 spei~Ja1!y desia·,t?d 
r:. !-.l• r·+-~ rnrrl5. f 1\.-. 11··:ii~er-; r;f fl5h \o1lll PYl?~;tn~ll·,-
J,., ,-,:.i·:·•~<J .. ..,;'!·.th.~ r".1"1rl7Pd..:-r <l11•.1wed to cu-o..., for· 
.. b ,.,• ,,. '~ \i .. 1r. 1;"t; '! j1:-;t hf-fflr£'1' thP_:; r@,1rh ,P,,•1.11 
'T'·· ,.;•~·- 1f.tr.1t"t,qj fr·0m fllo/!Echr:olog:1 . Vn1. R 

:.pr· l 1·nri1 

ft .. : Ph1r-i•1if:c~ut_i··~l M..tr•tJt4"•-.~:..;iers ..\ssot.::at;011 
1 rw. ·.,.~;hi•,._i•.or.i 'ilY'> JQ.t ?""Etic;illv pnginf'Pr<>d 
1••-:.dtr;•lP'l- ~,-.: in human cllnicol tests or :tt thP fnnr1 
flr~r' 0~·11(1 Adri:i:1Tstr·atl0q for ri1?vie-,,.. an incr~a~e nf 
.': ""'"' •n,o<, ;" OPvPl!lpm .. nt <;incp rMA'<; J')R'J 
'"·'"·"'- Ttw ;i·m·p_.,-, in• ludP c;•) aent'~ir;illy 
1·i"Ji''i' -r":'d r .-l1 1r.o?r t•1'·?rapies. Thp surv~y also ~flo..-i1<:;. 

·'" in1···.,,;,i .. ·1 numh"r f Piott>rhnology drrn:_1<; ill"P 
:1•·.1rlr--: d··vPi,,pm•-nt.1. r:r.rnpletlo~. ,._\cror-din() t.n PM~\. 

'- 1 i '" i "' ! tr i ,11 <; ""'"' b,,,,r completed tor lfl medic i n1>« 
... ,., -1~.;'t ir1(1 f[t;, .1pp1-'.lv;il: d'1 addilion.11 15 ill'P in 
H· ....... f•1:,\I ,_,~~·1,-.. ()~ 1'!1nl··;:t) t_Pt;ting:. fn l;~<;t. JP~I-'"; 
,.,, .... ,. •);:li .,;qh• ·!nr·~s harl ronipleted •:liniti!l 
•r·'.,!.,_ f'M1\ ;~vs m'lr.orlcn;il ;ir1tihodif'<; ma~e up H-:e 
lilrr;·•·;! r;itFq~1·;. with ~l mFdirine; in dPvelormPr;t -
.,,. r,-""' ' ;" !()fl'1. r~!.\ also releas(''i il> an;ih-;is 
n: 1,; .... ,, ~""h'Jy p;ilH1ts issuf·O in thP us. The 
"Tf'T,hPr~ ;nrlir.1t_" th.it in 1'1fl'J llS (Orporiltir>n<; 
,,.-o ;r1tr-1i l!lr •17 pi>r rPnt of oharmarl'ut iral or 

1, • .,1lth-r;irn r~tpnt<; irrvolvinq r1pnptir f'rioinf'Prin<J -
'•r 111 Pi'I' r.,,,. -;inr(' l'lRfJ. The ;inalys;<; ;i]<;O <;how<; 
;i rPcorJ l.1~S US binterhroloqy patents were issuerl 
;., 1'l8 I. ,rn in' re..i>e of r.e.irly (:I) pF'r i:Pnt. 
•1nm l'tfh. ,1rr0rding t.n f'MA. l)f these patents . 
.'fl P"r rent i·1volved af'netir i>nqineerinq tedrniquP'i 
.11«1 rrP.1rly hilP of Uio-,p w••rp ;,, thP pharmar.Futi•·;il 
r-.r ho.1Hh-1 ;,r·p fipl•f. lh1> n•1mbp,- nf hPalth-carr· 
Ji~t,.n" .. , :1~in1 'l~r-.tltir pror1lnePr";PfJ, hrr.-1PvPr. h..:tc:; 

·!r·r-.J'll"rl I! fl"" rpr,t. <;inr.;, l'lf~l. <;..iy; 1'1-IA, i So11r-rP: 
1 I .. .,, i r .1 l "'''" ~.. 1 r, M..i; l 'i'IO I 

.1••1.. ~h.l~ P'"'Hft:f"('I 1(")~·1 hf',:-.f r0nt,.intn't L··.' 
· .• 1'1;1.tt•••! 1.i•. rq.,.·~ •f1..tt pr·rirlri·o m;l~ t>••tt,.,. ·.rii•,•11 

in f·JT!f' ir1!..-i:1t'"~. rtnrJ f0"'~ t.h,1t rr·ntfqrp 
r1• ,1• ... ·-~,. •1• 11 ,11~ .. \f•' , ... ,1rl1 nr..,,.. ... t .... r,. !rot:.••1 t \ 1·('1,11, • . 

• 1! 1,111· h .,.•,tr ~!~·11,•n•\ ;n r ........ 1r,. Fn1;1· ljP!\"'' !I ,I: 1, 

• · •r;•1• 1·r·1·rl '11·1•" .. h•1r·1 r1"r th,• p.1 .... t li; mn.qt_I\· ... 11 •· 

•f.r> f1t"',t lt,1•••,q•'fl'r b'1.1irir.', r1·a.•.-lt1~d h'j rr·"'~'·-1r•f:,.1· 

t i., '.Ir,. 

•n,pn "' •,r 1fln 6 i~,t·, 1r>r i1;dln1; flnr·t O'M,1111, .. 1 

b r 1 •: l<J 1 '. ·it t tq;• f! ,., I ,11 j fl 11 PrfP of r1Prl i, ; ,,,. i rl 
l!n•1»•nr1, .ir•r! ~•·n H~i·1rl1nli o~ ·11,1:1.tr!.1 Hio'",,;,.~Hf• 

·d· •r! 1 .1r' qi •h,. r,, tf1,uf.1 (nr·por.1tin1~ .. 1 r,1tt~1· 

t· r 1 •·'' · ·1·1 .P•d I nnd , qr11p,1n (. df·. f• 1 'JP'''' t hi• f'llrHf i f ''"j ,, '. 

ir.• f•r-,t trrtri~.f'lrntPd ,,,If, hnr·1, 1r· M,n·rh l'H\'I. 

, ,,.,• ,., 1 111,r~Ltn ri"'·' rr1f!Pf\ r1•t r-ptqr 'f''''" th,.\t th~ 

·.r •111t1·,t•, h"r"·d wni;ld ,1rrrilPr·~tr1 qro,..th hy '•l'l'.iriq 

''\•' •<1-11 tn ,, .. ,.it-, r1·,.,r1 ri,... .. ,trriq''rl :w1r·f· ,.ffifirintly. 

- :~ -

Hc.;~·.,.t.lr·. ~·H' f .1T f h .. 1s as :•et uf"'1wn 'll.' tac;t.:r· thcln 

e"1 ~r· ,_,1l·:es. T-..u other (a!vt>"j;, bor-~1 j,, 
).->pt_~_.,bt:i-r ~'i8~ d'Hi ~ar·Lh this :,cetr, h-=t·.'Q ?fn P•~rd 

•np, nt .1 hovlnp 1J4)'1€ th.lt ororln·:~c; ''in~~:111·,_J,~p 

rpn ... H~ l.1ft·H·". fhD 51 :~ntlc.~_oe; o•pp1·t '~h'-· ~·tr-~ 
qr1< ..... h f,.\r·tnr wf l l heir to ()~r1pr.1t~ m1)rP !'f111-;;1· J • .,. 

t ;....,-;..~')· .ind ~h~r·'?tor'? enhant~ ,,,~.1t ~ 1 rod~11·t fr,.t. 

It~ ~)~,µ~t'ler· Tr'l8'l. •_hp fn11r"t~ r.1lt .. 1 !Pm.~l•:. 

~~~ bOr"fl wi~tl ar PxtrJ COp~ Qt th~ ~Pn~ t~~~ 

t1rnd11re" hn .... lnp ornwth honnO~l-:'. Blnter r 1)(1_; .inrl 
dn.:rJ r:OITl(lilfllec; pr:JdU(e th;S c;am~ hor·mQrif- !P 
bacteria. They.hep~ to sell it to d3!r)· r.,,-~~r~ ..... ~,_. 
"ill 1ri·r~"n<.::.o rn~I~. prorlu(tlon hi; lnj~r~ir•r.; lt int.n 

t.OwS. fhpc;.~ pla·1c; hav~ ionltt?d ~ m~inr· rr) 1 '•r··hri=.rc:;-. 

j,l t1ath E11rope and tiiE us. sf)7.f' ~(;C~·~i~t_<;. -;~v .,,-7 
hnr.~nr1F~ h~r~ the c0ws. 

T~;~ fp.,.a~ re~Par,:h~r~. whn t100P th~• •'~n;r 

t1~r1~t1rally Pnqinp~rpd ~Ow will ~hn~ hi~~~~r ~r?~ 

pr0rhirtion. Ma} bp a~Jp to Cirrum·,.,n• •_h,, r.0•1<;n<T'Pr<;' 
to~~l;\int-;. (Sour(e: ~Jew Scientist .. ~ 1 J•1nf- l'l<lO! 

C. R£S£ARCll 

Research on human genes 

Brain lells cultured 

For tht> fir<;t timP. <;(i1>nli<;I<; hilv" <;:rffP"dPri 
in o_11lt11rina br;iin cFlls - a hrea~throuqh t_h~t coul'.l 
le..id to trP~t~@nt<; for a rangp ot neur;ii rl;~nr~er<;. 
intl~dinq Ppilep5y, P;irkin<;on'<; and AlzhP;mPr ~ 

diseases. ilnt. i 1 this announle,,.,,oot. ; t had heen 
thouaf1t impos>iblP to c.ltlse neuron<; to rFprodw_e 
likP-rPlls of othPr oroans. (f'r1>hri1l Lnrtir~l 
1 issui' obt;iined from a~ 10-month-old air! urrdPrq0i~u 
hpmi<;pherf'ctomy because of intractabl~ 5"i~urF~. 
wFre plated in mPdium containinq S"ru~. ~lt•r 
Zl days ;ill ce-lls had di1>d. e:•cept for t1ou small 
fnci of growth, whirh were cloned and rfe'>ir:r1at"d 
tl(ll-l .ind HOl-tl. 5.,bsequently, thf'<;e rPlls h.1·,p 

been passaqed ;nort than 20 times in th<> ro"'"" of 
Jq months, with no signific;int rh;ingps in rnnrph0lnny 
or arowth charactrristic<;. ur. Solomon Snwr!Pr of 
Joh~s Hopkins University. one of the surce~sful 
te;im, s.:iirl they had achiPved "one of the m.:ijnr •io;il•; 
of all brain researcn". 

It i<> r~lt that with the use of qenPtir 
Pnoin~Pring t1>rhniquPS it woulr! hP po<;sihla to 
in-;Prt. adapt.Pd q<>ne<; intn C0Jlt1Jred hr·;iin r<'ll~ ,-,.,rf 

thPn impl;ir,t thPm into pat.iPnt<; to r•-.rrr"' 
irnh.-1 L1nrPo:; r(l!JSPrl hy -;urh rl l 'i.f'tl~P~ rt~ P~u·t. 1 n~11~1 • ~ 
.1qrf i~~lhPirnr.r'c:;_ Qp~.ill ... fr0fT1: Or. )nl0mnri '",q,-d,·r·. 
fJpp,1rtn1Pnt of tJp11ro.r;r !Pnr:P. Phrlrm;tr olnqv 1r•d 
Mol~111la1· '"Hlµnr~'-;. rlnrl P"Prlr~mf·n• nl ~ 1 ~,·.1hi,1•r, uiri 
~~(lh.1v i 'lrrl l )r i "';Hp .. , . .Jnh;1 .. , ~tnr~ in', Pn; ~r r ... ; t. (,, flfF1 l 
1•1 n. •Ii r J IH•, FLt 1 t i01or·ti. MO :' 1 /or,. !/':..'".. I ~r1q1 f ,. : 

ft1n 1 Prlp•,iJnrJy B11l!Ptin. '/rd. 'J, ''"· •-Mi. 1 )>'11 

rt.·~hq•J rl,,.,,,.,1op .... rf •n ,.. ... ~m1nr> ·-'J'J ,,,Jj· tr·r 
'J"''"t. i r rle t "'· t -. 

:1 ,, ... ,,.,,,-(;H·r ~t tht' ··,rhnol nf '·fr.,fir in.•, T11f!·. 

' 1 nl«·•·r·.i~ 1, h .. 1·. rlr11.Jt"lnprrl il t, rhr1olqrJy for· i .. ,.'il.1t irH: 
.-.qn ,,.;1 •• lih·'y to p.-nrl11rr· Pll'hryo'. ,.;ithn11t ll"""'i' 
~L11~J,1(JP ', t Pmrn j rirJ f rnm ~ 0'1 f PW 0 r t ()'1 m.tn y 
•Lr •imo'",11n1P~.. [q11·. with thP f.nr·rpc.f rn1111hPr ,,, 

1'1rnr.1n .. ,Pf'flf'', .tnd --.olirt protPin ~1rtffnlrlinq r-.pirini1· 
'1,,!d1nq 'h•• rhrOnt()0:,.1')~1P ... in pf..tfP r'r"P il'.Or'' !j~, Jv f1) 

r••"",1ilt 1r·, ~.qr rn• ... ,f11l pr·Pqn .. tn' IP\. Prpvin11", rnf"lthr1d·. 
!or· P•..lmin1nq Pqfp. renrfPrt)d th;i.m non-·.titihl", h1•t tl1•· 

Ti.rt ... in•·thod 11 .. ,,.,, rt lo ..... -PriPrriy l1qht f·'"lf''" ,, 1irl1·0 
r.tlll'"r.-i ,\nrl romp11t(lr Pnh,1nr1~mllnt tn p1·rHf11rJ• r!r·f,11lf• 

JI" •11rP> nf th" rhrnmo<;om.-.•, .-111rf ·.pinrfl•· ,,; •hn11t 
rJ,1m.trfi Tl'] I h<' MJCJ";, fht> I PrllJI i 'JIJP i\.-1"; h<'"'l 



,,,., .. ~,1,,J .. ith rodent t>g9 ,.,11s .1nt! will Ile te,!Prt 
n·1 hur·1an euQ rPlls. The techr~logy may lead to 
prart'•·al mpthods for increasinq the 'urress ratP nt 
hum(1n i•, vitr9 fertili:r'ltion~. {fw~ra,·t~d fro~ 
[li >• o.,,,,. _ A11ri l l'NO I 

Se~etic key improves cancer drug's action 

~ tlPflP that causes resistance to anticdr11:Pr­
,fruos in tumour cells. could be used to help 
pat;•"'' withstand the side-efferts from hioher and 
nutentially more effective doses of chemoth;rapv. 
~l.1im' rr. Michael Gottesman. rhiel of the cell 
l>inloav lahora!ory at the US ~.1tional lanrer 
rn~~ it lit.~. 

S11f'akinq at the recent Bristol-M)ers Squihll 
•,vmpn-;ium on i.~ntPr rPsearrh i'l To~.vn. Gottesm.1n 
~;lll<lt'''"d this aen° 1_ould he introd~ced into the 
!'""" .,,_.,.n,., nt a patient undt>1·uoin•1 r:hell'other·apv to 
en,1lllP it to r·esist the destructi•e effects at 
hi n11-d;,,p .1;it i l.1ncer 1frugs. 

Tht> aPne encodes a pr:itein "pump" 
•p-nlfroprntein) nn the sur'i•e of malign.1nt rells. 
Thi~ pump ilpphHS to e•pell a .ullicient quantity of 
tfw .11.tiran•.er druo •_o allow nsistanre to build 11p 
in C;tnrpr rPlls. in nr~er to circumvent the action 
nf lfw p11mp . .,ery high rfoses of chemotherapy are 
.idmini<>tered. This kills the cells before 
rP'i'tanre can develop, but also destroys the honP 
m~rrow neressary to maintain the imnune system. 

lo disrover whether bone marrow can be made 
1·,..-,i-;tant to 1hemother;ipy, Gottesman and his 
'olleauu~s created a transqenic mouse with pump 
prntein in hone marro~. by.inserting the human pump 
nene into the mouse DNA. 

E•perimenta! res11lts with anticancer drugs 
<;hnwer! •hat the transgenic mice did not lo;e while 
blond rel ls (indicating bone marrow damage) when 
ui•Pn chemotherapy. Conversely, in mice that could 
nnt e>press the pump protein in bone marrow cells. ii 

,iqrilirant las~ of ~hite bloorf cells was &bserved. 

Other srieotists are attempting to develop 
rlruqs that will inhibit the expression of the pump. 
The aim is to make tumours that produce the pump 
mnre vulner.1hle to drugs. At the same meeting 
Or. Taka~hi Tsuruo. thief of cancer chemotherapy ill 
•he J.1p;ine>P roun1fation for (;inrer Re.-.eilrch in 
T,.ho. rlPsrriberl a yenetir.ally engineered "guirlerl 
"';,..,;1,." that inhihit-; the artion nf this f'Um~. 

T·.111·11n ha•, rle<;ionerl a monoclon;il ;int.ihnrly IM~b· 

··P"'''' to the pump.protein that ..it1.1d.> the 
P""'P-'•fH"P".~1rHJ rp1lc., in th~ t;..1"1P w~y rlt; thP hnrlv'· 
1 n::mirH' •, y~ t Pm. 

~'1 J .. 1hnr .. 1tnry t('l~ft;,. r~ur-110 fn11nrl •h~t tfu·· [''ll'tlfl 

,1,,•1hnrliP' prP'IPnterl tumour rlevPlopmPnt in mi<P '"·" 
h,lll lu·1'n 1rHHol,,. .. dPrl w1th hum.in ovr1ri.ir1 rr111rflr 

" II·.. [ n ilrlrl it ; 011. the M;ih, ..ippe.H·prf t n t r·P .. d n11 ,.. 

th,11 h,ttl ,..lreildy r!Pvf'lnperl tumour·-;. 01hp1· 
•·•prrimPnt~ ..,hnwed the antihorlie> rlP-;trnyerl <;PvPr.11 
rdl11•1 ~irrd\ of m11ltirfr11q-re•.istant •;inrer· rplf•. 
qr·""" irr !hf• lilhnratory. 

f l')n f!,t-r.,p rtH~fJlf<;, f~IJr"IJO r.onrlurl~c:, th,.ff 

,not i -p11m•' Hah-; may he ahlP to rid pat iPnt-; of m..inv 
f i '"'" n I r .10 r Pr r. e 1 ! -; w i th ;i r. r um11 l i\ t i on s of th,.. 
rl1•1q-rP',io;tirrq pump. HP envi<>i!Qf"> it<> 1JSP ;iftpr 
thr·mnthPrapy io "mop-up" rlruq-rP<;i,tant r.1n<.Pr rf"ll· .. 

T•.11r11n hPlievp•, that hi-; Milh<., in rontrast tn 
nt '"''"'·. hind to f hP 011t<; irle of cell-;, hlork inq !11" 
.1hility of lhP pump to PjNt thf" M>ticilnrPr rlr11q 

t hn•uoh the ce 11 memhrilnt' il•>ri enal> 1 i •HJ • •-~ 
,1ntir.<1nr.er druq to •emain toithin thr> r»ll !o"u 
Pnouuh to k i 11 · it . 

The nt wt ste-p in br-i•ll)irHJ ttit .. "..her·"r~· to 
p;itients is preclinical trial~ on ovarian '""rFr 
ilnd tumours. schPduled to beoin later this ;P.-u- re 

•.onjuni:tion with the tKI. Th., ~•'Jill '" to de't•r"T '"' 
whether thpr·e are adverse 'icfP Pl fpr t' ~ith •ht·<;"' 
Hab-; in humans. 

lo produce an antibody that specif iLaTt, 
rei:oqnizps the pump protein. Tsuruo repeaterllv 
inocul.1ted a mouse with hum.1n rln•o-resi<;t.i11t t11mo"r 
rel ls. This caused the mouse to de-.elrop .i., i"""""P 
rpspon>e and the antibodies .•ere isolilted. Tsuru(l 
then developed a hybrid antibodv th.1t is esser>li;ill; 
human. but contains the portinn> th.1t r<'rnoni:e p11mp 
protein from the mousP'> antibody. 

Becau.-.e Habs are specifi .. in this ca~e to •hp 
pump protein. it i.-. anticipated that thPy could h<­
used as a diaonostiL tool to determine whPt_her a 
particul.1r ca~cer will resist chemothPrap1. 'his 
situiltion may permit phy.-.i.-i<1ns In derirfc upor. the 
most appropriate treatment strategy. !SourtP: 
European Chemical ~ews, 4 June 11101 

tte~ approach to ~one marrow transplants 

Research in treating some genetic.1lly-rausrd 
blood disease involves a new approach to hone ll'arrnw 
transplants. A technique by researchers at_ the 
University of California at San Francisco il~oids 
rejertion problems that h;ive ocrurrr>d ir eari 'er 
methods of marrow transplants. The new approill~ 
involves removinq donor hone-marrow tissue from i\ 

mon~ey foetus th~t has been aborterl e.1rly .1nrl h.1<; 
no• yet generated cells that wo11lrl initi;tte i\n 
i111T1une reaction. The marrcw tissuP thPn i<; 
implanted in a foetus carryino .1 gen<-tir dPfP• t 
t:.>fore the recipient foetus's immunf' s;>t'.'m h,l> 
developed to the point of rejecting the impl;int. 
The reseanh has involverl mon~.t>vs. hut m.1~· he userl 
with humans. The procedure has been describerl to 
women at risk of having babies with sitkle-cel 1 
anaemia. ([~trar.ted from The Eronomist. 
2& March 1990) 

Fatty gen_f's 

Hnw fat or thin yn11 .1re is moo;tly a m;tl!Pr of 
qenf'tir> • .1rcorrling to 1,.0 <;tudie> publi~h.-.d la~t 

wPf'~ in th<> flew Engldnrl Journ.11 ot Medirirr". 

PF-"",Ptlr·r hpr·-; f 1·nm L,lvitl Uni·,._.,.,,; t 't n! f)11rh,·r 

f()ll!1nt°1<f 1/ r..ltr·'"~ ()f mill•· fftp.nt11_,-1\ '°rliP"'", PJ•)d 

f., ... t,.,•pr, l'l And ~·7 y•P.1r~ t0 rl dnrl'Tlitrir-..,· !n1 inn •I.iv· . 
.i•irl ri·;pr--f,.\rl thPm with iflpntlf,11 m ... ,,J .. ,. r11. 
dlff,_,,,.p,·c in w'·Tnht '.J .. 11ri"d w.l", ..lbn:J~ th,-,,, •:r-,, .. ,1·. 

qr'.~• lu·t""''"rl prtir-; nf t-..Tn~ .r·, ..,.ifl1in p.1ir·"'" .. 

f\ ".f•rnnrf -;t 11rly ,-prorrfprf t hr- rl T ff' rl'nr •' i P 
',o,fl1qht h1•h·1PPn irfPntir;tl t\nrf fr.-ttl'rn~I t·..,iri-. r•· .. tt·pd 

"P"'' or •noPtlwr. lrf,.rrtir,11 •win•, rr""'"f .1p.1rt h,1d 
.. tmll...tr· wf·iriht<.,, thp rp~Prfrfhf·r; fq11nrl. rf, .... p~t •. 
v,.,.;,.tion\ i11 thPir rliPt. flow••ver. thP ,..,thnr·. 
""" 11Jr1Prl th.it ;ilthouqh 70 ppr· r .-nt ril th" 
rliffl'.rf'lrHP 1n wPlflht hl\f'fllPPn inrliv1d1:.tl". ,~. rJ.,,. tri 

q11n~d,, f,-trtr,rc.,,, t\hout ~O pl\r r•·nt , .. ~ d11•· ,,, 
""'irrrnm,.nt. <Sn11rrr: flew Sripnlt•.t. 1.,," •HI· 

f11'rtPt; r ft 1 ';Prl":.f\"' 

I 11 .; ( P 1 1 ' '• pr 0 t f' i rt' •. 

t "" !J'.) ha\ rl i sroverert 
i •. r .. 111•.erf hy .i rlr•f pr t 

rU"P IJ';IJrt 11 y ( d!l~.Prt hf tf,~ f Pf t ". 

flow ii f Pilm of fo1olnq1 ,I·. •11 

the fir~! qPrJPI ir rfi-.r·.1·.r· th.rt 
in thP m.1. hirrl'ry lh,1• .1 11·1 I 



'!'-~" t,, rnclnu•.~r~urt? r•-o•fliri~. I~ h.ls al~o 
frf"-'n" 1 t l1->d t4 "flf~o:lf lon th.=tt rttt•<;.P<;. ~ f('lrm Qf Ppi lPr<;.~. 

The r"~ul!~ ot the team. ba<;ed at Em0ry 
fhii· .. pr<;.i•;1 1•1 t.tl~n•.l. r;.~or,11,l . .lr.o fl~ppi-iittlly 

fr.tcr·~"-t lru1 h.,,-~u~~ th~ mnTPr11l~, d1.?fect the" h.lvtJ. 

id""' if iet! i<; no• loL.1ted in r.!lclear OPIA. ao;; is 
"~''"''- !n-;tF,ld. it i<; lor.1tPri in OPiA in thP 
mit..,1 hnnririil. thP rlio;upt" o;tnir·tt?re<;. or 
orua.,PllPs. within •.Pllo; that or,.~•1ce enen:1y. lhPrP 
ar~ <;.PvP,·~l ~•1ou<;.~nd mitochonrlri~ Tn a cPll. artd 
~rHh 1,u·rlto?-~ ;t~ own ut.?-n~tl•_ rr.at11?1ial in th~ for'" of 
,1 •. i nu l ilr (1~1:, mole•'' j p with 11'. :•i<· nn: I e'lt i de bit<;~ 
P..t' ,.l.. 

A•rorrliria to Wa!lncP. mitochondrial DPIA ha<; a 
<:nifl;ip pat!prn nf in'1e-ri tan(!' and replit:at ion. ff)r 
!I,;~ r4"ao;rn. hp <;ay<;. !t-1P rfi'i•'a'ip<; cau<;Pcl by 
m11t,,tinn> .. •Tl flat 1 00~ li~.e riorm.11 m=nptir: rli<;ea'ie'>. 

1" 11ar·!ir11L1r. W.11lan' and hi<; cl)lleaaueo;; havP 
been <;\udyinu the dio;Pa<;e comple• ~.nown as.HERRF -
"'¥''' lor•ir. epdPp<;y anrl rilgged-n•d fibrp di'.ed>P. 
P<>~r:-1<> o;uftt:rin9 frmn th? dio;Pao;e e~perience s•:d<ion. 
brief m•1scular spasms (myoclonic epilepo;v) and 
proQrPS5i•e deoen@ration in a ranae cl n~rve and 
m•15rle ti<;<;UP'i, as well a'i kidn"'y.oilnd fiver dilmdQP. 
All lhP o;ymptryms r!'sult whpn the oilbility of 
mitnrhondria fl) rfpli~Pr energy to thP tissues i-; 
r"ducPrl. 

In order to pinpoint the oenetir d.,fect 
11nequivl)1_ally. the Atlanta tPil~ >eljuencerl thP 
milo1honrfr·i;il ONA l)f >ever·dl H[RRF patients. 
to:.z,,ther· .. ith a ranae o! control-;. The molecular 
defPct !urned out :o be a mutation in the aene thoilt 
e:irndf''> for il tr;insf Pr RPIA molecule. the 01~e .. h,,sP 
jnl'i ii Vi tn < . .1rry armmd t.he aminn acid lysinP. 

In ,,thpr wl)rd-;. it ll)oked as if there was nl) 
prol'ilpm with dny specifir type of protein, hut with 
thp protlurt in" of all protein<;; and the l>iggl'r thP 
prot<>ir., t.hP wor>e the problem. The mutant t.ran-;1 .. r 
Rru. ml)lernlo in HERRF appilrPntly io; un;ihle to 
adequately perform its r1Jle. 

In moo;t qenetic dio;;e;ise'i - tho>e that are 
cau>ed by mutations in nuclear genes - the picture 
is rel;itively simple. A pPr<;on either ha-; the 
m11l.il! inn ilnrl tho di<;Pil'i<>, l)r thi>y rfo not. Anrl tho 
-;ymptnm<; dPpPnd rillhPr rlP;irly on whi•h ~!nP i> 
iJffertPrl. ThPrP aro oftpn ~aryiny degrpeo; of 
~,, • .,,-;: y of 'i•1ch di'iPil'iPS. dependinq on a n11mt1Pr l)f 
r irr-um~t.rnr<><; in thP <:JPn<'tir hitrkq.-oand. B•1t 
n·1er,1ll f11p linl< h"'w""n gPnf·lic :1111ta!inn ,1nrl th" 
,J111lr,d pirti1rP. i .... r..:tt.her dirPrt. With 
,.,j,,,,hnrulr·i.~. how1~v1•r. Tt. i~ vf1or~ riifff'rPnt. 

f,11 ., ... ~t,.rt. h~r,.11~i0 thP pr-1rH ip.ll jrth nf 

1,,9+.,rf1•1·1r!1i.t i-. 'n 'J"r1,·1~t1-> Pr1Pr11 .. ·. nl'l ... • 'Pf•·'' 
.. ii! ,,/f1'1t oqor·r../-t"P1.it•l<f .... y ..... •o!"l"I·, Hl'l·w,,:.'J"'· 

h•·1 ,t::'.t• ... nm•· t t -:. .. ,1JP ... h~·.1~ h1 qh~r- "r'"1·rJ• fipm,tnd ... t h.1ri 

n•h••r--•• ~hPir r·"'i.rtOn .. ,P t'!- p,,,,1rtly th" ... ~mP 11;1•,,tirp1 

... ,fl tir. r1iff.1.r"'1t. f,u, ,-pntr·,il n"r· .. 011'". -;.y-.."'-•m ~-. 

"'n·.t vnr .. Hin11'. in , ...... f'r1~r·q~ dPtr...\rH1' •• ·""'1tt. r,th.·1· 

'l;•r11n11', t ; .. , ... If" fn11nw1n•J. thPr1 m11~r 1". ~ ldnPy .ind 
1,.,, •• , 

r1 ... r..t• ~-·rn ,,, ,, rli •• , ........ P I .ttJ'·•·rl hy A 

•111fn1f,n1ufr1 .. t! rff'fprt wi11, tflp,·rfru•1 • f'f••pPnrf fH1 1·1·,t 

hn.., ·.n.••111 •h·• rl(lifprt I",. [JiffflrPnt rl.-rir.1 P', ,,, 

._,.v .. 1 •I ( ,,( I ti .. 1rinrl1 ti rin will dpppnrf rJll wh~I 

p1.,pn1t11P1 nt thp thn11'"uin'1'". nf mitnrh.,nrlr·r..t ir\ ,,,,,h 
, ,, 11 r ,11· r r th" mu Ll t inn. 

:, "1 i I rl r '"' rl it i n" m.1 y it ft "rt I) n I y I b" re n I r ,ti 
nrrvrllJ", "',yt,..m, ~hf J,. .1 ... rvrrl' ronrit t ton wi 11 i11•101·1P 

All rH'I 1n11 ... f t ........ uP ... ,~,.1PtAl m11o;r l11. h••...:trt m11~ .. , 1". 

• 1 

~-;dnP~. and liver. R.,,,.,ber. thi<, '>Pt>•:tr,,.,,of 
dio; .. ~se patterns wou.d be th" resul! rif th" vPr, 
'>amP mutation. juo;t at diftere~t deareps of '>••Fri'•· 

Rd the pi.-turP i<; <"O'"pl i(atPrl o;t i 11 h•rtt-.pr !>! 
dOQther aspect of the natural history nf 
mitorhondria. At the time of fertili=atinn of an 
l'gg. only one set of nuclear chromosOl'TP'i rnme-; fro~ 
the r.tClther and onF o;et from ttrP father. 1-fri .. .,~.,r. 

each eqo contain-; several thousand mit,,chondria. 
PMh with it-; own mini-chr-.mo-;ome. It i-;. 
therefore. likely that only o;ome of the 
mi t,,chondrial chromoo;omes will (Ontain def.,...t '•e 
llrlA. in the case of cl diseased motlier. D·1,.;n•1 
t>mbryolooical developtnen' 'io;;<;•1e tvpP<. 
diffPrentiate ana body stru<:tur1>s form. 
incl)r~orating descendants of the nriainal <;to•~ of 
mi tnchondri;i. 

It is pr.so;ible that each di ff.,r.,nt • i<.s•1P 1¥PP 
will contain normal and defertive mitochonria in 
eaactly the o;ame proportion in which thPv drrived i~ 
the mcther'<; egg. say 50:50. [f thi> is the ra-.c 
all tio;o;ues will suffer the same dearep of dPfpr~ ·• 
th1> energy-producing o;ystem. Ho,,.ever. it io;; also 
possible that. r?C?.use of char.<:e distribution of 
nonnal and defective mitochondri;i in the 1 .. rtili;"d 
"OQ. the mitochondria in some tiso;ues wiil be mostl, 
normal. [n this case. some tissu!' types .. ill suffpr 
.1 o;evere in;idequacy in eoergy productil)n whilr 
oth1>rs will be cJlmoo;t normal. 

(lf>arlv. the clinical pict11rP in thPSP ''"'n 
case-; wculd,be very different. <;imply bera.,<.e at '""" 
different dio;tribution of defective and ~ormal 
mitochondria type-; among diffpr,,nt tissu1>s ol thr 
hody. The actual molecular defect in the two ~ase<.. 
again. i-; identical. !So1Jrce: rle .. Scientist. 
lO June 19'}0) 

New genes for ailing hearts 

If al) gl)eS well. the fir'it a•t .. mpt to P"r'or~ 
tri1P gPne therapy on a human pat.i<>nt will tdk" p;..,.,. 
later thio; vear. But at most. only a handful of 
children will be eligible for that particular 
therapy. which aims to treat a severe heredit;iry 
ilTlllunodefit:iEncy. Heanwhile molPcular bi,,logi'>l'i 
hdve bepn taking the first tentative steps towards 
dPvi<;rnq gene thPrapies that can hp!p •hP millil)n<; 
rif peopiP who 'iuffer frrim rardil)vil..,cular dis"il'>""-

At a <ympoo;ium l)n "'J;i.-.rul~r Ai•1lorJy a• .. 1 

Hilrl1f'inP: Th,.. ~·P•t Frontif)r" •. J.:tmP~ w;1 ... tV1 ,,. tli.. 

H11w..1rrl ~f:Jf'1hpr; M4'-cfi,-~1 Tn ... • ! h;t"-' .1~ •h,.. l!•\T .l'r··; •, ,,, 
r·hrf 1 lr1~n ;rhool nf HpcfitiJ\!Clo in .. ·~rin /.rh•H l•·pnrt,.,f 

• h .\ t h .... ..\ n ri h l ... r n 1 I f' it Qu" •, .., ~ '" u ... '' d r J ri ·, • • h · r . t 1• , 

,,,.,,..,. hlrinrl rhrifp-;fprni. afhpd '""'"'""lr., 1 
'r;~',.."°"'h .. -. r..l~lbit· ... fl'1ri\11\iP ,-,f ..l tJ•lr'••'1· •! .. •,.,• •t .•. 
,, ll· nf thl; ... fr·din f\f r.-.hb; 1 -;. i...t.,L r•·'•·J1* '' 1,,, 
rr11 ~1,.,..,_rj,..,, ... 1tv llpopr.,1t~1n' 1hn1···.tpr·nl. 
,,,n ... id•rl\rl thp h-lrl for·m nf rhnlr-;,•,.,01 h•·r,11;· .•. ,. 

rro-tHiti.. .. , ..tth~ro;r)P.rn~i'" .... •, .. , -1 rP':olt, the· .\•·•m,,}"';, 

1,pnH1t r·"mnviP JOI rhnlPo;,tPrnl from th"it b:nnd .pul 
1r,1rl1l, rl••·,p 1nJl ~tl1pr~·.rlPrl)lir pl.llfH"'·· 

Ir~ ~wp,,.rimPnt-; hPfllHl whPn h,l """nf'lrflrf "'ftt1 

f.-.,fi,rrrl l'l•dlir1;in ~t thP lfhit"h"~d ln·.11111•,. f,.1 
flin"i••rftrA~ QP .. .,.P..trrh ;n '..tmhr1chJri, M., ........ ,,1,,1· .... r.t· .. 

w•l·.•u1 ·"'"mptPd II) rl)rrPrt lhP l(ll '"'""'ll'"' 
rj,,fir1Pnfy ~y 1n~rortur1nr: thp rP,.rptnr 1Jt1n11 tr·•n •Ji,-. 
1,1hhit~' livPr rell· •. tie perfnrm .. ri th" _.,,,,_,1 .,,.,,,. 
fr...:t•''".f,-,r· on 1ivrr r1dl'\ '" fulturp "nrt th•·ri 1r1!f''t",f 

th" ,.,,Jlo;, with thrir npw QPnP. h,,,.-~ 1..,t.-l ;,..,_. 
r'1hh1t· .. llP e'tirnd•P~ lh~t lhr inj<>r!Prl udl-. '""lrf 
rrn.,irlr nl) ml)re th.:in I\ per rent of thr lfll r••r,.ptnr 
.., ~ ivily fl)unrl in ~ nl)rm,11 I iv.-r. h•1t .-vrn •.n. !hr 
.t11ir11~l·,' 1111 fhofp;tprol rl)nrp11tr~t1nn' rlrnrp.-rt 
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\ :,1 nt; .. ,•<;. trpr" ~t1 pilo..:-~~ ~aw-:- r•€-mf)n<;t1-;i:tfd •_h.=tt 
·•; ,-.~··rnrblr.1·~! h1r1"'ir1r r~~tci~· ~.;, ,,,,. .: : r·Pf tl. 
f ·a~n-,•,;~ tr· f\. f iPl 'l\!JI rrc.;~ ~~·P r_p-o.-th r;• 'w1l t 

1
f'.:.C>. 

,d ~.,:-11~1.r ;~: rr:1tt, ... ,.;~;r,: ln ~·:•· Jct;- .... 11 of t~-.F 

"4.1'"1n·-..t~ ·1~ .. ,·r IP1 .... , .. _:1~f·. ~~-r~ ~.i .. tf-·1~ rrfl 
l't•··:~- .. • .. :if • 1, •. rn·•·o11~h n• t•::•~!~<l j nl11p i .1r·r l-;rtl""!.:.l ... ·d 
":i:ir '!~•· ti.--Ll"''l~.1 1P ,.,j; ,~. far·l ~·--r ~rt,,.~ v-:i-dr th,;-. 
• n"'w.~·, tl11~"I ~---~~d rf·'i.t~!•-=, rfpor;.r r1Pi;•:.1 f;~htf'~t ~nr~ 0' 
~··r_IYf'·.i·"··-,i, ~th ... fon·nrltfc;: fl' ;1.:-· ... t·!cnri .. e.-,s,_1.;t b, 
,.;·~.;_ ~ :!lr. ·<;.•c. ~""t'·' ... : ... ;; ~~; ... , pr·~~·nrit~. tJ.it"' urnw.f-h 
,,, t·!"'tl•~·.r·-;. PP-p!ia(Hl rl~ittis ·~H-· r.:.',1:l•t. ";h0.,:. ·•-.• --. 
.-l••~n; 1'": n,,~ 'Ul'T'f1'jr-Sp•:-'f;ft1.. W'~·r~1 "'J(Jl!,._"i.~'; ~ 

!>r:L~d tt1io--1..tpo~:•;c .~rtl .. ft..,. ,:-_()1;1-1 Eu;·qr••;tr. 
:_f·t-i!T:;t",1: •:r-· .... .-•. .'R ~.1~ 1'.l·:o~ 

~,, 1lr' t·•*f'\ri .... i\•·· nf rP<;P-lr-rJ1 on hn..., 
t r·rtP·.1 ~inn -m•·: .t T (Oftlp 1 ··•P<;. hi nci t n .... per:- if~•-

"l"f or·r.1,1• ;,..,,.,. of oru.. rh?mi~·, .. t the Cal ifor·nia 
[n;t i '11'<- n~ ;.,, hnnlolY hilYP demon~tratPd If.at ~u· h 
• mplP•P' al;n SPlect;•Ply brnd ln ;ind rleave 
~rh··:·;ffr rn~1fnrMA~lriri~ nt A ·~pl1-ch;tr.ir:tpr1;~rl 

• r .If~~ f fq· 
,, ... 
"'tt•h 

l rl' •ll .... ~ j ilP I" 

1
• A 1 t ~' h r h pr,1; <;. t r· '/ p 'r fl f P <;.~fl 1· 

R~rt11n itnrl or-addrtt~ "'tH'1ent_ 
I h•· 1 ": t; •'{\ ~- 'hi'·.; ;,,,,e,tio;itprl how fo::r r!1ftprr-r-! 
r·ith1·r111;:ti .tr.d rhnrlir:rn r1,mplr...-•1 '" ... r•.l1h with,, 
d i ~ f ,.,. r r • t ; q 1 rl --. •. r r 11. t 111- P • t'l ~ n rl • I) ·' y p 11-; t ~ R r!.", ·1'' d 
· •·,l·.·· ;• .tf•·, irr~rlirtt;r.P with .tr 1pp1-oor·l.-l•,. 
... t.•·

1···r•r\ ~, . .," '":d •li.-tt ''..f'h '"~'PT,. ... prnrf·11•·, 
r!···· •·· t 

1 1 f,.,lfJ'· r-1~t•1 1·r· .... l71'i r; ,d ~ht\".,(• p.lt•, ,,. 

'' l.; • • ) ' ' ' •: l '' • ! • ; ' t O' r rl 1 I j r 1 ~ · ·, ' ti r! t ,.\ f o• •, 1 11 j f ,t ,- I r 

• 1 r • .,',.,,,!, dr<'l•':-,.~r~•1-d tq1 ·~11 •i}'tlJll•• ..... , ..-trid ~1r:·. 

~1"'.~, ;r, f'\Af"~''!i:,u. '1'•' rlir,d1nrt' r,1;f'J'lf•·. 

.,.J , 11 • '. d" ''Tlpo1·t .~~:t •,h.tpf•-'".•• l P1 • t .rP ~HJ.\ prn!11 .. 

. 1rr····· • q r .ll rJ·'· ..... It •1
'., Ir' t '"' t ~1 ~;:. nhr·rP 'hr·1·1 

;,,..,, ... h1nd •q 11,1,11 n~hr·r 1n .t 1·~11111' in~"r .. 11tlrP1. 

Pu f'l·nb-·. rn•:lrf h" ·;Prf ., ... ,,.f1il in rlrdp1·,,..;nHHJ tt,,-.. 

'"''I"' ... ,.-.• ,.,.,rf.1r; .tr:il t,-.r~ 1rlr·-· ... tn11 t n.1l f('o,\f11r,··. pf 

ntl:•·r ;.''l•"· molr·11;IJ1 ' •• HArtnn .. ,.,., ... 1k"prir.tf'rl wt•t; 

p1•rff11·.·.•111• *rnrn I b,,"!,lr,tl rtnd FrtrJ;ri11r;r1nr; ,,P.,, .. ,, 
., .".1·1, ~ I) )0 p. ;n. 'np·fr·?r1ht f 1.-)·Jn} ;"1r~11·r j, ·"' 
1 f'.,.rl11r.1

1 
'.nr • •·' y 1 

f, ri'"'"' r·ftn~in. tf\rfl"rl fntrr11'11~1n-IO, h,t', hfl.-.n 

"'""' ,, ,..,, '""' ( lnn ... 1 l>y ~( i••rll 1·.1·. ··' '"" r1ru.~ 
,, •. ,,,,,,.,,, 1n'".t1t11t" ir1 r,,~ifqrnlrl. rt-10 nr mn11 ... ~1· 
,.,,q~1pr .... yrdfu-..•.1 .. , 1nh1h,tnrl f,Htnr 1rr,fF) inhdlit ... 

l -

~··,- ·.·1··~-~~r,ts ryf lJA:-.mcl-iPter·f·:ro•'I a·1d othe-r 
c .. ~.,~.inpoe; ~ imunt> syo:;ten'! "'ed!cl•_ur~• pron.1:_t?-d b·.; 
~~ ·191,s~Jteri ~-l€'l ls.. rt.e res~arr her\ sut.JU~C>.t ~ha~ a 
"-''"·'" .t•,a'cg1Je ut CS!f c•JtJld •1avP app! ic.ltion' if' 
~nt11T~n~1e di~t1d"5~"\. tr·tt:1c;.pl,can~ r~j6'l• t i(.lP or .,~ "n 

~tiiu~d'~t i!l va(Cir1es. b~taus~ it oenerate~ d S~r·or1c1 

i.Tl!',:ne re<;ronsp. The lt-10 q"r." ~ho'"'' -;im"aritie~ 
,.:th the fp,teir.-flar"r vin:<; c?r;omP. ,.i,;,-h th.o 
r•\earchers suqoest implies that thP viru~ rJuld 
f°""Pl~lt t~~~ aCtt .... ity to snr·.r;vr in t~~ ho>~. 
.<;nur•F: European lhe,,.ica' flews. l• .~.,;-, t•l<f(l, 

Hcu:>P tumc'.Jrs held in chec~ t•1 h'.Jman •JE'H' 

~·- itt-·:t i~!.'i :n th~ 1...'S hdvi=:. 'I.lt1"'c-t! t_l:r tl•·owt~ ld 

pr0~t~tF ,-ani:er 1n mice ~y ins~rtln~ a 
'·•:!..,O'Jr·-~~!ppress;r-~ gene" into thp [l!'~ nt thP mi(e. 
~J·Ts ~> ~h .. ~ t;r~• t!rrte tfittt an ar;lrr.c1l lcl:J;tJr- <;1rnll.:\r· 

t~, l ts ··omrr:o~ human tounterpart ~as bPf"' ··o~~~r-ol ~f?ri 
.. ~~h .1 "int:Tt> e,pn@. Thp p,p~rlmprit rnl~F<;, tt,p. 

cir1,·.it-i!i~; th.lt 9"'"' b1erap1 .-01,ld o,,,, d.-·; trPal 
'T!fl~1 ""';~h prc'~t.1tP i:ancPr. ~he mos! comrno~1 '-'n'tlr 1n 
'Tlil'•';. ~0r<- than o•ie in ::o d"""'op th!' di~ea~e. 
u~u~ll~ in T~ter life. 

RcliP.-t Sookstein and hi> L<>ilPdUuP'> a• the 
11.,; ..... .-s;~v ot California at San Dieoo used a h'.1'l'lan 
a"ne ~nrwn a• the relinoblasloma ae~e 1R8 1 in lhpir 
r.perime~·s. The QB gene was the f'rs~ QPre Pver 
idPntifipd and >O is the bes! kno~n. 

Rrtinobla>toma i> a rdre eyP cancer that 
l~le~t• children. !t appears tn d~vplnp ~hl'n a 
,r-.;1,1·~ REI qproe<; arp def"r::'ivp ilnd IJll."!blP In ftlnt··il 
the m•liunan•y. Previou~ly. Bonk'>!rir and his 
.nlle;i.11;P'> had m.1naoed to ston lhP <Jro ... tl• ot 
r·~tinobldStQmJ Cancer Cells t-·~ inSP~l_inlJ f;fl fJer,P~ 
i rif o m~' P. 

~11 nther attempts tor.alt the or9wl~ ot rancpr 
•Fils with qpnetic tinlerino havP involved in'>ertina 
entirP rhromosomes into lab~ratory animal'>. For 
i.1~1.~nrP, n•searrhers have suppr"S'>Pri >Ii!"'~ ranrPr, 
a rarp kidnPy disease, by "rpp]a(inn" chromosomP Tl. 
~r:enti<;ts assumed that this ~or~ primitivl' 
t Pr h1 i que works becatr<;p thP chromo'>omP prohab l 'f 
r_nntai.-.s onl? or more tumou1·-s11pprpssinu Qi:nes. 

Bookstein and his rolleaque~ insertPd active 
and i~active copies of the RB gene into separdte 
hatche~ of human prostate ranrpr rel ls in thp 
l,:;hnra:or-,. The •ells rnr,lainPd "o nat11r.:il 
>11ppr·t-'>sor aerie~. A special!-, dPsirinPr-l rPtrnv•r11~ 
rarr:fd !~" gpnec; into the rell'>. lh" r.-.;r.arrher'> 
rt : ";. n i ,, ~ pr t f' ri .-l fl r 011 p n t ,- .l n r ,... r r p 1 1 <;. .. 1 ~ ~, • hr I I .... 
,, i ri•'",, ~ 11 <f11mm·f v~ n1~" th;\t r rlr-rir·; 'i."1 ";11J)Pf"P .. ,"",nr 
rJJ r<r> .... 

rJ•o. ffHP.'.\rr"fi1•r.-... f_hr>n tnj.--rf('ld t;1'1 '•!':rt·! ,,.jJ .. , 

•t· tf r •H•f,t•nPrl lP,..:.•_;'"P RB (Jflrlf}'. ;r•tq t~1f1 if t t 

tL1r1~·. nt 11lrf·. tHHt (Pll-;. .... ~th .tft:·.P r.·1· fl•"'l'"'· ;r1!0 
tf,,, ,-,'.11,• 11-in'-s. Of tl1<' .'0 n'i•P. •-iqht .,., ... 
•nj .. rt.-.d with 111•-tnfPr!Pn rontrr1 "'it• .. 

~lno~·.tpin ~ily'> that. ~ftror t-.,n mn"1h;, '•:m11111~ 

h .. td fnr·mprl ru1 hoth o;.Ht"', flf mr1"'-t mirP hut 

,;qht-fl.Hl~ tqmo11rt; wPrP ln Pv,.ry ,~-;.p .... 1rrn1fir,u1tl, 

·, m .d I •' r· t h .rn ! h n <; p n n ! h P l " f t • fl n n ~ ~ • " i n Ii" l i '' ·" •. 
•h.tt •t,,.. t11mo11r~ wo11lrt hrtvP hf"'lr-n rnmplptnly 

·,•;J1pr .. ·.~~·d. t·..tthPr' th..tn prtrt1,t111. hrtd it rir1t bPt'fl 

,,, .. ,, "t,-.rhnir;il art ... f;irt" nt "'" rovpl'rim.-.11•.1! 
pr ('Ir f'd11rP. 

f!nok•,tpin ;, P•ritPd ilhn11t th., pnto>nt;,1 nt tf,.-. 
I i1Hfl<HJ'>, hut Ci1•1! i,,n, !hit! qene th.,rilpy lnr 
prn~t;ifp r;inrpr i-; ";i prP!ty lonc_1 w-1y off". fint 
r"~<'.1rrhrr~ mr!'>! '>olve !hi' "formidahl<'" trorhnir~I 

,fi.,llpriqP nl flPltinq funrlion.il <;11pprP·.~n1· fl'''"" 
into !111' ~dull h11mM1 qrnomp, f'>nur·r .. : 
r1,.,. )r_ienli~~. /R t.pril 1'1'10) 



fr·.1n~otl-nT1· 5(;pr1(po;;;, tW'lr··-··~tt->r. Mt.1 ha~ 

pr·r·du~Pd humif:~l drua pr·ot~in.-,. ;., t~~ :nf!L t"• 
tJ.,:i.11.::.~:,~li-. Pngt:-1..: .... r-~ci mic_e. ;n i4 j'~i·1t pr0j~· t ""·•f, 
tlnf._~,.,Jt,.- f'f M'-'C:.'G.~rh·J~Ptt1'. ,,.\"'.,pr.-,.•• r·€lc:..,>~1-,·h.,:i.r·· ... _ 

Thf· h·1m.1r.. pr·ot~;n'!i. w{)re p1·0dur.ed ._1t a ..... o~um~ o~ ~1r 
~,, O_t, •: r~r t ;tr·P_ Th~ , o~r<1ny hnp~'!i. t0 prprf·=.-.:. 
hum.1n ,.H-(h•th 1lf)nru')f"lf=- in ~1t~ ti( fpn~ irl.mOuPt"\. tor •:~P 

;,, prn 1 iniral ~estino b-. ll'l;:_ The companv i<. 
~rrlyirg •hP rPsearrh to rabbi!s. lf,•r~rtFd tr,.,~ 
Uu•mir.tl 11,,P~ . .! Apr;J l'l10l 

A reliable animal model tor AIDS 

~"' h ot ... hat ; s I nown abou•_ how hu'Tlan 
i...,,w1ndPI ir iF:"C/ vi rt:'> (HiV I rau<.e' A!OS !-3<; h<>.o~ 
inf Prn•rl lrn"' 'Sturlyino its Plf<>ct<; .'ln ~plJ5 or·nw;,,,: 
i~ !hP laboratory. R~<;e~rrh@r<; havP had lit~J., 
a 1 t <>rnat; ve: HIV nn I:• inf ec ~ <; hum,1n~ and 
rhirnpan.::e;>o; :ind it doP'> not ma~e d1impanzees "''~­
"" thprp ha•e been ro gond modPls !o wor~ ~ith. 
Nn~. hnwe~Pr. that i<. 1hanoin9. 

Ronald C. Desrosier dnd his rolleagues at ~hP 
!l<>w fnolanrl Ro>qional Pri.,,ate> •:pn•er ir: Sa11thbon!'1uh. 
"l.t>sac'iusetts. r·eport that t'iey have identified ;i.:d 
cloned a <;irnran i1nr.u:nodeli(ien1_., virus IS!V) thit' 
will rpliahly tause AIOS-li~e symptoms - and 
11! I im.1tely rleath - in rhesus 1.1on~ey'>. Si\' ha'> 
alre~dy been <;hnwn to cause ii si~ian fo1~ of ~ID~. 
hut thP infprtivity and piltho.1eni1.ity of wild 
<.tr;iins of the virus is v;iriablP. The sianif iritn•P 
nf OPsrosiPr'~ work is that it 'Starts ~it~ a 
thorouohl·1 ··haracter;zed vin1s - not ;i wild vir"" 
arown fn culture but a clone ,,.;th ;i known '>eq~P"(" 
ihit' rnn<;is!o>ntly causes disea'Se. 

HIV and SIV are rlosely related. bot'1 
oenPtirally and bivlnqically. and simi;in AIDS 
rlo<;Ply parallels the human dise~se. By usinq this 
nPw cloned virus. scientists car design e~perim•nts 
that will help reveal just how this rptro~irus 
r it<JSPS di 'SP<lSe. 

In ~tudieo; conducted both at the new t:ngldnd 
RPoionitl PrimatP Center and the California Reqion;il 
PrimatP C~nler, Davis, all II monkeys inoculated 
with !.hP S!V clonP became inf<>rted and t.;ilf di<>d 
within on<> vaar. Murray GardnPr, ;in AIDS r<>s~ari her 
at thP Univpcsity of California in Davi<;, say~ 

O"sro~ipr'<; itnimal model is "thp q1Jld 'Standard". 

OesrnsiPr has already launrhed on thrpp 
~Pp-tratP l in<>; t)f researr.h. First, hP i~ '':l'l;i..,n 
hnw lhP vrr-11<; rhanQPS 1n it; ho•,t Ovl'r •i"'f .ind 1,.,~ 

'""'·" 1h.;n•1e·, rnrrpl,1•p w1t.h thp prnorP,·.inn nt 
,f 1 -:.. "',\ ~. f' . 

··1 •• ,. 1 on r1 d i r ..- r t T on i .... t !l ~. t 1: rl ., • h..,. -. o , ..t ' l • · 1 

nnp l"\..-, •• 1·n t t.tl f'JPFU~<", : n t h•l rd'. rJf>F1nm1•. t ; ~' H' 

r.f 1
: ~,., •• r,.P'WiPr~f ()P.n ... - 1n:·~11rf1;1q '""'· v1p. "'P' \''! 

ru>t - th.1t ..-rP eo;ouoht to rPqqf;t•&- thp ..,.;, 11 ... ,•r. 

r1r·~,.th. h11t tlH•y arP r;illnrl nrin-<>-.',"'" ql 1-r . ..1•:· 

thP 11Tru'". w111 ~till <Jrow 1n ti;'.r1P <11l"11rP P .... n 

rtft11r th,-..y ~.lvP hPPn rPmnvPrl. OP•,rn;iiPr h_..J.,,_,.-, 
m.11 hP"' ditf,,rPnt <.tnry in vivo. 

r ir1.tll·;. Or ... ,ro ..... i,,r ..... "'.hHi;t;n,.1 ho·w th,. ~·r 

""'"°'Y fnr diffprpn\ lypp•, nf rpJl•. 1h.i11ql''. r!"""l 
fhp f()tjr',I" (}f ttn infrortfnn, ror ll1',-tmpifl, 

(Jp•.ro"'.1Pt·'.-. )[V r lonP <;OP\ not qrnw 1n m..tr roph,1r11~. 
i11 th" l.thor.itory. Rut 11ir11~ n•ro·1pr<>rf lrom 01•" 

mon~Py )"~' l>Pforp ; I di pd did qro .. io lhn<;P r1•l l · .. 
Jotri<J11inqly. thi, wa~ thP only mo:i~ey !fl.It 
Pwhihitpd fJr.tn1ilom;ito1Vi PntPph.1liti•., r.1•.h. ,11111 
qi.int rPll pnPumoni;i. 'orild thr~r p.irtirol.ir 
~ymptnm<; hP rPl;ttPd to a rh.:inqP in thr viru~ th.1 1 

m;ikps it tarqrt m;irrophaqP~ 7 

·n -

... 1·: • ,., •. t"' l ••. ;'~' dt'~~~.. _, •... , ........ · i • . ;.··'·. 

,p1·.,..~l~-•. ··r~.:\ !..., .. •.~· ... ~,~,!·"·Ji·.~ .. -~·:: .1q· •. ,. ,...~~ .. 

... , '•-t.._,.; .1·. ·~,~ •;!t·-.'l~e l''"'·' t•·.~· ;~ .·r 
. . ... \ : ·~.:-

··~ ~~ ~ q-.t~ ~ ... r•·.,:.do.:..~ •n ,._, : ..... ,>-•.1n .'"..:r1<:. ...... .._ .. •o;;, 

<H~P ~·'r·;..: l-;(.!!r.::\t;n·; t~~~ H~·.· t~ ~:i tr.,~• ·-all""•-:! 
t (l ,- n · i ~ r- ~ 1~ .Jn :. ! 0 S _ · f • ~ r .1 • ~ d .,.. ~ " '· [' .~ ,-- ; ~ - : , . •· • r :~ -

r [l ,- r ~ ~=~· • : .. ". :. -:. 1 • l' JO • 

.! ..:;.rrJ'! wflPr! •h.1~ r·?ii +'.:rn ~·· .1 ,.c;:.1- -:..--..~ 
tj.,l.!"!P~ ,,.,.~ .. :) to:.;1h~.,,d h~< n!..,,.ori -,• T.:·tio;~-;, f 1:.-=.r ..... '1 

1JrH!er-c:.•~r·,C:·~o ho-. plar:•.~ .-ldrt!"t t·: t:.h~·r 
Pnwlror":r.&J.nf;. In part;r•1:-lr. t• .,,.:4 . ., ~~!r L1 ........ ;i1 . .,,; •. 

~hy pl~r:t·. ·~a~ ~r~ ~·r~~~rl t~ -~r~~ t~~.1 ·~ ~· 
~hnr .. pr· .11~d °"~ 1 1rdlf-r ~h."ln t;..:.!r· ~r~r'-' C\;,.,,;;--ltPr•·! 

• 'ltJ"l. ~ r1"'-. 

Jarip~ Braa:t" and ~'.:-1-!id fl,~ .... ~-.. t .. 0 ~riP ·:~rtr 

hTo!r:t'J;St"l. dt Stn:-;ford , .. ,;.,,,,:-:--,: ~ :. h-t ... ~ "'"·:·! "': ~~'' 

ro'"T.'."Jfl .. ,!l 1. or· thalP. ,..,.,., · ~rabirl0r,i> 
~hal;~·ia}. Inltl~lly. th~y -;~• o!ft t_ry ~~1.r!· •. ;.''·'?'\ 

thrt~ a:-,.. turn~d 011 jp pl."lr·~-:. iill'f.O~l f'f·p; ,lr":"° ~·Yrl)'"."d 

tn rprttli ... , t-:nrmon~s. R·1'" thl'G. ""n!-i. ,!~.,,~ tJi,_.,, 

insi4ht ln .. f) • 1 ~t)u(~-H''1'J('°''f. O~:"P~ r"i'1d ho• •ht'\·y: arP 
<;witr:hPd on. 

!~1.\ !1in1fl~~~~~ r~-1n~p •'~ ~~7' rP~~ t~r 

..-,,•vPr~ l re.l ... ._~nO:.. f" ~ r~ t • 7;. J...~<:;, 't-~r. -;-q ~ t ::.<, f- :, • n..,.n 

uPnorr:t"'. or corrc1+\mr•r·•_ o' Uf'flPti( n~tPr!Al. rf .1~·, r'* 
the hHJi.P-·r- pTa~ts: Le...,, ... t~·.1n • p~r r:~·,t '"''•hp 

•1~n.,.•fr. "'"<"\t.~ritl.i th.:tt .... h.:aat hdc:. etr-i -,•·,lv f;..,,u ~;""...," 

a~ Mufh ~~ yPast. It 1--; ed~.ter ·o .-l~'IP :]~'''.:·"'; fr,1m 

any otr.er rLrnt. A ti;rthPr ;irh.,1n•;icp nt ·~.l!l rrP';\ 
;s that it is ;~.ill ;ind arri•'> q~ir~i,. 

Braam and Davis srr.iyPrl w.111 rr{'S<; pla~·<; ,iH, 
(\ f}l"l11t ffin of hormnnP r~: 1Prt olhhPr&:1 ! i:". Th"y t~~~. 

u<;erl itand~rd terhniQuP; nl ~n!P(ular rlonin~ to 
isolatp nin" ge•oE'S tha• .• 1r:>pearrd to be "'"'''""d no 
by thp hormone. Rut. tn thPi r •.11rpri-;,., tl•py f0tmd 
that fi·.t· nf th., rienP> wPrP also t.•ir.,etl on wh-:·11 thp 
p!~nt' wPrr ;pra,erl ,.jth -~·~r ;ilnnP. 'h<> "~""~ 
hPo""n •.o hP itr.tivP within ~r·· l1q•11 of .. ,pr-.-l1,ir1 t. 

In fqr~hpr P•pPr•rr•·"~ ~. ~fr~.1-., .1.rid Pol. T •. f ""lr;.r-'i 

th;l• thP ';..l"IP (1•.tf' ()µr'P"; w'·rP t.,,..,,,,, rin ·r·. ,.q•.t 

nt}~D-r- rir·.:1m'.t.tn1p;_ fn1· inr.~.)•\r'·· t~•-y ~,,~.,, ...... " 

..1rt!·.1r. .,t,'1n thr• J'•',o'\,1.r",.h· r ': r•r~'~·1rj :"f •"'··-•·.,I•~,, 

rl•tr'•',' \,•.\••"• .. , )f• ";•:~· ~··· •• ,,, •h··-- •r, f ·I.) 

1,,,·rd1· •• • Tri.- hi'"l::l·1~·.•. r'"'lr. !•,r!.·d ·~·.,• 

·~-. ~.,,f'"'"• ·•·--·· ~., ... l.1• .... ~ .:., l• 

., ,,1 

',:.,. ', .... 1 ,1 •1rn ... •1. 
_,. 1' .. ·'' .. , .... 

''' • ,, •. rlr.~ p .• ,, •. I·.~·~ -l•1r1•1 ••• , .. r-n!·; · .. 
.1·1,fl, ·'·'1 th.· •,,.,. ! -••'d :' "~ ,,,,_,,, .. h, ·.r·q·:r· 

'· 11"'· 

t • • ~ 

., .. , 
'h,, · r 

r1•;.i fl•, •• r•' t ~\"° q~·.1··. t ·lfl'r·:! o1';~ • n h·· t •-,, "· r •· 
r•·.rr>•·".i~,J,.., '1lr ,,1,1L1n'f ,l •,n1,,ll rr·r~•,.,., .. ~~'.,I 

I .l l "'1•\d• j 'f\ 1 r1 lfl!(,t • l I ,., .... , . 

r I I pr n• "T n . • •• r1·:1:1! 'n ,, I I '11•;•1•. ,, : I' I 

,,, • ..,, 1 I·, t 1 t l1,...,,,-,1. 'l•)• I :1 b.t1 t ••J i 
1
1. ff 

'1.1,1• •• , ... !IT\Jl'll~ .• ,,t '"'•· 1:1 J"llfl11··,·,1··. 

rt'.t' ,p,. 1.H1tr-f")lJ1•d hv tt1'° r•l'"• ... ritr~•;n· :" 

lf1f'. ,,,, 

r ,. j ,.,. ·.r· n f 
'f1\ .... fltf•, l'tl·1-:.1 'p ''"'''."" 'tf)'" .. 1·11~ 
r1•··irotr,..n~.n11~tnr· •• nr rl11•m1,,t' 

.,,, ... ,~, ... 11r1or·· •. ,•t ~ h'' ',yr':,tP'·""'· t·.1't ,... •.•• n r1t'>r "''' ,i1 I\ 

1..tlmr·rf11l1p ri·,l1~r 11111 ti.nit·~ •n frp1r , .11r i1:"' 
flnr" 1• h., ... ho11'1t1 t!H•m. 1t h~nrf•. 1n t11rn '1• 
rMrrir-t.lnf ""Jyn1P ..... tr;f"Jfll'r·1,.HJ ..,, .. ,.-,,·,.,1 h.,,,,1,,.m1r,1 ! 
1n1port~nt rvrnt~. 



' .... ~ 1 .. 1.. ~·e~111t>ti·~ • 1 ·~ .;~··...:. .P1 d !_l·~ ~·n_,·~~~~·, 

···:·:•'""",•·, t•~ ... ~· ._1 , dl. ~1;:'"~ ..,!t;··,1T :" .-..e-:t=l·ow !., ... ...,t .... ,. 

•ll'.· •· r~~P"' ... "'!'"" - .. P ;!..~.:.,~ ·"'~ .. ·~ <;.tre;· •. z•t----.--:.c~ 
~. t;- .. - t ·r~ri;r•·: ~'"°<l~ ~ .. o 0' ~~-P ("l•t. .. r tOl:tr-;rd~•' '°''~ 

r:··· ... , .,.~ .. !·"r r,.-:. .. rr0•,;..·ri, •ti.1• .~r~ r·,,•h.:r ~;~;T,lt· 

; · ! •,,~iP ~.1n~ ,...,-::--r. .-:.•t'~r-·..,,.:.·~•, r- .. ~tor.l .,,.c. 

... ,,.,._.,-,•.1:·d f·t' ... ~nd -_f•-1 th~ ..-~i l 1 r·.-,<;, re..,,r·~vn! ... tn 
~·"_:1 1 • ·:-": ·'~- o..ii; ~'"'.t~ lt d~f·s. Pi~· ... 1t ;~ ... 1"!rcad.,· 
• "r.-idr·. '~•'"•• . .:-r. •«: tha• t'·;~ !T'if·, :')fl- ,'.l !'rf-.~~t~rf"·.;·:"' 

t•• ;r·:?t~r··~·.-!· ,,.~'ll ~r· ed!-! ;FT ~·'";~1"-1-4~;,,r ~ 1 ·~t t.-.i,"t_-~~"> 
.... [" 'I.•· .. ~ •. r ... ! .. ·j ~ -e *"' :~ • ') t-r- ! ..: -· .. ,. t- ~ (l r' 'ld ~ r~! ".. ,, .t.. 
~·r·· 1 f-·i>•·r~ ··~~··"· H':! ~hd• t'i~"\ ~t~c-1~ 1<t•· ~f 

i··rr·r:d"...:.(: ;"'"' •t·~ !~fl:""r·<l~or. t-. 1 ~f'!t;r-hln•1. 

:•1 :~-,· ·-;..• o; , ~~; t~:.-:. •eu._hn·4 r~~po:~~F-: 

~tJ"''f",_,,:·r,~-f"l-qD-~ 1 .=:"T~. • 'o:·r~ F: r:~ .... Sr:t?··· ;s•. 

.·.p,·· 

:. o:.'r-0t~ 1 ! b:;r~~ nf f~?,_,t ~.-:,·-Tty l-r; pro.-ldfr•.J .-.. 
-;.>,. .. ..;\ nf :r•t·('l~lj! !nu t,_,r~'•Jr". ij~~ i-ritn p·JllFn. 
·~r·~r·T·:·! up •'~~ po-;-; lb~ l 1 t, "t ,"l ·:'2-• ... ~. •·1 
11··-Y, ..... !fA:IT·. '?'r.1.1ine-~r ;mJH)rtdr~t crop pL~.nt_s.. Tht.-
• .. .t:n'<l'!'!'. r;tlied pJf'r!r0pr.r·atio•1. h<t~ re•:e"~ly !>_..,., 
,,~~rl • .... lc~r;'\dtrrP a r.-=-n~ frotr. n ha• tprl~ 1nt(\"' 
·~~'~'·rr pl~nt. and •f1P ~~ne ~a~ ~h~n pas~ed dowr 
i~to t~n· ri~nt·~ dp~rD~d~nt~. 

J~rr!'="' ~..t11rirlPr'\ rtPd Be11j.~rn1·· Mdtthe.-<. dTP thP 
•,.,, · .. -irr·t'st~ from the !IS DPp<trtmPnt :if .\grir:,lti:rP 
.;hr h;tvP rlP•Ploped ~lertroporatiJn in pu!!Pn. ThPv 
h-eoi•1 wi ti: Esu1ericf1icl tol i. d U)rTPOn bacteriu:r. 
fJ:,r~d tn tl-e:- h:11"!an lnteor,tine. it.rid evt1·act ~ 9~'· ... ~ 
trr~ i• th~t prndlJl_FS ~ protPir1 (~!1P~ 
flp~,.H1!1;f :ir·n:•~rln~.-. - lrnown dS GUS. 

!l·•'r •hPn take pollen or<tin-; •ro!ll t!'e ;trither-. 
n• Hirn•iana gossPi. it pl<tnl rlo~el1 r~l<t•ed to 
'~"~'~o 'nhar•o. <tnd pu• th" pnllrr in a rul•urP 
·~·.1t '•t11·.Poe; thP oraln~ to aerril:i~ ~- On1.f thP 
pn' :,,., :_ir-.l'''' ~<t.;.P bPgu.-. to oprmin<ttP .<nd ~e.-.d o·rt 
p'll l"'' •·rh•-'>. th!' rp<f'nrrh"r" miv th!' ··ult<1rP with 
th•' b.lr'·'ri;il DPIA, and put tt-p mi•turP in a tu:·!' 
"'a' -c·1t;ti~, '-"O p<tralli>I ~tair.lf-'i~ ~teel 
.... t .... t_ rc.r!P"",. ,' mi 1 i if'l"!et rP'\ t<tpnr ~. 

;;~;.,.," "'ronq rurrent hf"twef-n thP e!PrtrodP~ -
L,,n~nl~'\ rPr rpnt;m~tr~ - in HO mirro~~ronri 

pt:i .. ,.,-.,_ •ti" rP~PcJrf"h~r'\ ~~:int t lnv porP5 i,, thp 
-.irf••-, rd q,,, p011Pn 1_.,hP<. ThP onr<'< '.'ay opPn fnr 
.l-. l<"··n a> '.O mrnutP~. <tnrl <trP too '>mall lo bP <"""· 
h•il q,~ har~r·rial O~ll\ ran P•ltrr thP rPIT< of lftp 
r.'>l lr·' •hr~·rnh thPm. 

fl• ,,1 t••rf'tl p01 Jr,n 'Jr.t'n~ dl"I'' thpn pia(rJ O'' 

tJ,,. ·,• 1(r'·' •1f ,, tt"Jh.lrr n pl~nt. wf1 .. ,-,.. tn_."'l·t f,...rt ~ i ·:• 
tt·• f~.~ .. ~·T". fhP flOwPr\ rrorf1a·I'· ·,~Prt"-, ~r1tf frA,., 

ti. .... ,, ti, .. r~r:.,•·"''''"'"" t,,tvt:> rp·o-,..q pl~nt'"... Th ... ,.>rf:lt 
pl ,tn• •, ..... ~,I'• f ,.qnrl tn (f'lrltlttn (.l!r .. 'ho J'f"<ltPln 

J''n'~ll''''' ,.,,n1d1rHJ •n t•,~ rorfP r,r ••,_-·. '1"''~-

f :Prtrnpf)rnt ,.,n m.:ty l°lPf"tlmP t1 !i";.Pf•1! t11rhnif111' 
t,~ •. ~.,~,.. qpnp•1rAlly PnoinPPrPrl pl~r1•~ ~rP rnnr·r 
~;ff;,qft to prorfurfl th,..ln "fP tlnlmirt?r,. f~pr·p .-tr'· 

rn,tn·11 .. in1'.1·'· tlr'\d h"rtprl..t tht\t ;,.frrt 1Pll ... ,uH! t.tri. 

•r..tn'"~m1• ""'"" rlPJ.\ tnto thfl in•rrtp<f rPTl~ nt 
,.. .. ,,,.,..:... ,•,,,ntfi,.,, pn-;.'".ih1P m,,fhod in ~OmP pl~nt·. , ... 

<!'n<l1 I, ""I prr• 1pl,.•,!<; - -...ii l-J,.•,<; <;inolf' , Pl I•, .uirf 
'""" '1'•1w1n•1 •nmplPtP plitnt<; lrr,m lhP ,iltPrPrl 
prnrnp1,, ......... ~''' m,.tny p1.tnt-;. 1nrl11rlinq th • ., rrnfl"'• 
rd rJrl"\,,.l' ... t 1ntPrP"'.t - rrtnnot Prt~.11y hP rP'JPnrr;tttLrf 
from prntn~1,.,,1,_ 

Th" "'""of 111trnrl11rin'J ""OinPPr'"d 0111\ into 
pnl l1•n i·. nrit _. nPw "'"" );tunrll'r•, .ind t-'<ttlhP-.., ' . .ty 

n -

•hd• . ..,,, Tttr~!~ts hove spect "1dn:- _1e<1rs r~7riu to uet 
[·t~ inside polJe.,". l>ut havf' be.-..., thwar ed b·1 
r<'ll""'" trrnali o:iter m1>'11!:-ranP. Thi<; t'' d prl'teir: 
•"d' ~!so resists electroporat'on •• ~irh is ~h• thP 
P""""' '1'.e-;t bP qf'rmi.,at1>1!. H:i> ;iriP. of !hp poli"n 
"Jb"'s that orow. out ot germir.<tted orai'ls <tr" on~ y n 
f~ .. ~nlPr~iF~ thirk. and a~P ea<;i!v br~ac~Fn b~ thP 
t-l0i1 •.ri•· f!pld lr~ ~ho ~ul<;e 9~,1~r~tor_ 15o•Jr·r~: 
ropw St. itnt ist_ ;'. Jurce J<l'lQI 

'~algene clores v<>getabi_e oil gen,; 

~<par• af its efforts to produce imprl'ved 
•Pcat<tble o'l" fr~~ uenetirail~ "'noinei>red plants. 
<tioe~e (Ua•is (A) r~o~rts clo~•ng·a oi>ne tor 
~•e3r~•l-~(D desaturase. an enzyme that plays cl ~ev 
rr,'.., ;., riP•Pnr.inino th!' ratin of <;;tt•Jra•.,.ri to 
:ir:~;t'.:;ra•ed fatty acid<; ir. vi>oi>t<tblP n1:~. Caht"ne 
""•~ that er.hancPd e•p,.ession of the oPne rou 1 d 
'o~.•rib•1le to lowi>rino thP sat•Jr~ted fat <:nntent of 
th• oil~. Calgene ho~es to mar~et vi>get<tblp oil 
produted by genetically en?inPereri (clnola anrl says 
it hd'i introduced the desclturasP ni>ne int~ tne 
rl ... ~•. Th" company wil! evaluat.-.·thp en~ini>ered 
r.tnola plants for altered saturaterl fat composition 
~hi< su!ml"r a•1d expi>cts field 1.ests by l':l'l!. 
:·alqeoe est imatP'i current US consumption nf Pdibl<> 
anri industrial vi>oetable oil at over 
IS hillico lb<lvPir. (SourrP: (hi>mical Wi>e~. 

f> .lune 19'10\ • 

G~ni>-altered, he9t-pr9of whe9t promisi>s bi>tter 
bread 

Modifying cl newly identified, hi>at-si>nsitive 
whpat yenp will provid!' bakers with it more 
<:onsistent source of quality flour. says research 
1.h.,mist John E. flernardio 'lf the US Oepartme!1t of 
Aqri(ulture's Wi>stern Ri>giooal Ri>search Center. 

Two )Pars ago. Ber'nclrdin d<>l!'n"linod that gi>nPs 
for wheat gll:tenin protein product ion wPakPn ar_ 
!i>mpi>rclturi>s abovf' 95"F. Gluti>nio is the proti>iri 
th<tt deti>nnini>s thP elitsticity nf dough. 

Although most wheat ;s planti>d in the winter -
hPnce "o1inl1>r whi>at" - its !'clrs ri>ai:h the rritical 
proti>in "fiJling" period in the heat of July. Grain 
fro~ heat-damaged rr'ops produci>s cl poor-quality 
flour. which baki>rs must impro~f' with qlut"n to 
rrPitte r'aisi>d brPads anrl rolls. 

flPrnitrrlio i< attPmptino to morh fy th" qlut<>nio 
O"n" hv in<ertino sionallino mprh<tni~m~ from whP<t! 
<JPnP~ Ennwn <t< gliadln<;, whrrh r;tn ·~~~ h•..ll - ,.,1 
I,.,;•, t •' p t o IT 1" F . 

:.f"~r hP ,.,.,."tp~ hi-; ht"trtt-tolr., ..... ,,, r1--··1r•". 
f\pr·qflrrfin ... ill tr·y to ino;prt thP'11 ir-.to wh~~'' ,,.11.._ 
b• rJ~.1 ... mh4"')1·. Th"~ i\. hP <.titles. i• hP 'rtn '''"'·,_r,,.u. 
~lqt h.-. r.-il I<; thP "ma1or <;tumhl in•1 hln• ~ - th" 
111.l!>i I;• 1 lo tr,.,n<;!rirm wh.,at". 11.-. pl"'" ''' fnl In,." 
•r-.lr.-,fr;rmntinn protocol qlP<tnPrl frnm p1.,limin.1ry 
'"rnrt o of <;11r rp-. d" I t r<tn< form.Hi on•._ 

f\~ro~rrli11 i<; roofirlPnt hi<; rp<;ra~rh .ill rp;ip a 
"'""' .. 1i.,a•_ .,_.riPty th;it "'" wi IT m;i~" """i l.lhiP frir 

I 1f 1u1~ino". 

Fr..ln~ r. GrPenP, supPrvi•,ory rPr,parrh dwmi•,t 
;it tl;p rp<;par(h reotrP, i<; Ulll!iOu<;ly Oplim1~ti, 
"hriut •hp pO<;<;i!JifitiP~ nf 11<;inr1 qpr,pt_ir l'llqir;f>"l"ln•I 
In imprnvP hr.,arl. 

r,rp""" P<timit!P~ th"t it! IP.HI 10 '"P"r"'" 
rPnlrPs itr'Onnrl !hi' world ;ir" <;lr'ivin'l lo"'""'"'" 
v.triow, rh;ir.irt.,ri<;tir•, of thi-; qr;iin. 



Al I.-.r·apl'<. \ole;;:mann In<.t;tute o! S•i1>n•t', 
~Phnvot. for e•ample. senior <.c1entis• Gad Gal ili 
h,1~ fdpnt if l~d ..:and ··!oned a 5~cr·(iq~ prQ~'?;,, u~r·~ tn 
r,.,, r·pa~'? wh~at·~ iysiruy cont~nt a~d ;~ cu!'"rPr~ti-· 
st.1<fvino th.> <.tr·uctt:r·e of thP modified oenes i;1 
F. toli. toba•co ar>d !r·oo onrvte<.. 1.";;i1;1; i<. 
<.ee~inu oPnP<. that will ;;.e ~read a nutritinna 1 

br>n<.t. in tr'e form of a mor<? con•plete ami110-arit:! 
rontent. Elut. h<? av<?rs. "until tht>re i• a whe-" 
transformation svstem. I canoot predict wh;.>n w" -..i 1 i 
<.ce thes., yenes used to impro"" bread". •E•trM'•'l 
I rom Hqir<!w-Hi 11 's Bi otHhn.:i 1 ogy rlewswatcfi • 
. 1 l·1ne :'lOO) 

Research on viral genes 

What makes the virus so virulent 

~ew rlues ahou• ~hat m;ike.., HIV virulpnt r~;,., 

the prospects for 'herapies th~t keep infected 
ppnple healthier for longer. A team at th1> 
llrnversitv of Cali lornia. San Francisco. 1-ia<. 
analy<.ed ihe aenetic rel3tionsh;p between two 
.-.train.-. of vinJS take., from the same man - tht> lir.-.t 
when he was st i 11 heal thy ilnd the second .. hen h.- had 
beuJme ill with AIDS. A s.nall portion of env. the 
gene that codes for the virus's coat prot<?io. 
apppared to have mutated in the second strain. 
triqoerino much mor~ virulent activity. 

r.,rilia (heng-Hayer and her colleagues cultured 
•he two strains of virus. which they named ~IV-Sf~ 
;inr. HIV-Sfn respectively. in the laboratory. Th"y 
ob<,ervpd the orowth of the two strain~ in cultured 
human Lelis - T cells, macrophooes anrl fibroblasts. 
Sfl i inlectPd more or these eel is and killed th~m 
~nre easily than th1> other strain_ It also 
mul•iplied more rapidly. 

:h .. researcher<. then rloned various straino; of 
HIV taken from infected people at different starre-; 
of di-;pa..,e. By o;ystemati(ally "c:utt'"q and pao;tir.o" 
the sf'q11enrp<, that make up the gPnP en".'. th<>y 
narrowed down the region that appears to control 
virulpnce. The rooue element accounts for leso; than 
5 per cPnt of the total. the team found. When this 
portion wa; substituted with its co~nterpart from 
SFZ I the milder strain taken initially from the AIDS 
patient). the reromhinant virois was unable to kill 
(e II s. 

The ne•t stPp is to try to find out the e·a~t 
rhanqes in the se.,.,enre of qen.,tic materiill, o;aid 
'h<>r-q-Hay!'r. It wi II ;il >O h<> nerp<,o;ary to o;t11dv 
mor~ ~tr~ir1~ of vir·1~. 

Ot!lPr rQ~p~rrhPr';. w~l(OmP!f th~ rli~rryvnrv A~ 

,rnnlf11•1 ·,frp ir1 11nrierstandinrr thi> way thf' vir.,­
wrir~· •. l~·t IPvy. who run';. th~ l.::thnritt,.,,-., ..,.hPr' 
( h1•nr;-M~..,p,- wnr~r,. -;.1irl th,tf thP 11lt im~•iP ,\;Ir. ,..r1·:' I 

h1· tn taro"' t.hi<, pnrtinn nf th .. 'lira!"""""'" r ... 
fq!ure th<>r;ipie\. (f it WPrP po-;<,1b}<> to \11prr.,·.•, 

'"" m11tat in;i that leads to th<> inrrp;i-;pd "".'''""' • 
it mioht he fea\iblP to ke<>p infertpd indi-.1d11.1l·. 
healt.h1o>r fnr lnn'}<>r. hr0 •.airl (';n.,rr<>: 
flew Sri Pnt; st. 10 .lune I ·l'lO 1 

p,.-,,.,ar-.her\ in the ll~ h.tvP pr<•pilrf'd .i ·.~11thr0t1. 

pf'pt id•• analog that may bp thf' mo~t potent i11hihi •nr 
Y"f ~nown of the human immunodefi(iency virqo;'o; 
p1oteil\e. Blot~inq thi\ key pnzv~e of thp ATOS 
viru; rPo;rtlto; in thP proriurlion of new viru\ 
p.irtirle<. th;it r;innot infer! rPlls. In .l.tnuilry, lwn 

llS 1Jro11p•. - one ilt Smith1".line Pperhm anr1 onp ..it 

lip john -· rPp'lrtPcl t.hat pppt iclr ilnalori~ rontaininri ~ 

,_. 

1,cn-r-leava~!p •1'.'drO")"P~hy~,::nc. i ;r-L.a-~..: 1 1_~iqu_r u.~ 

iP~t..:-J.d of ~tie riormai drt1it!·~ brind 1··0-rap .:tr·~ ['l;, .. t!n~ 
:nh:t-i~nr~ .,t HI 1

.' pr·0ten~F. tlow. ~ln.::.1 .'\_ :::_;~:-.,~, :·! 

f.:r;th"' rrr-dur t> ! td .. H,,, ... fl'r.J~I,;,-,,_ IJ~. ar .. : 
t-01 lci.tt11;€1' ,-pport_ tt~at MP1'2'·-ul~s ,..;•t-i a 
h·,rlr.J•)~•n-,iamint? •t~tOH- 1-~n•~rli ~o~P·,. l~·h!t 1 ~~ Hl.: 
pro~fl-=t""o it-. t~~ ~Cl• r:ariomolar ranttt?. Thc:it :1n •ti;" 
with v'!'rv hlah sel'?r:tiv!ty. ~uoaeStl~o :.t r"d!:'1-_:d 
:.~c!'ent;itl fri;.. toxir:lty•·. One pJ1·ti(11i.1r d·~~ln·1 •! 1 -l' 
.=tl;o r~rtalns ~1 decdhydro-isotlt•;no 1 in€' grr.11ri ;, 

,-~rf1rtPd to have IOO time~ ~·1~ ~~tivir~! ~r~~~i·~ n! 
t_l-ie tiett.or t.ydro• y.,.ti.ylene cnonpounds. r;., '. . 
~ooett1er with its low cvtot~wi~itv. o;ve~ ~~~ 
moierule a hiqh ~herape~ti( irde•'_ i1<epri•1tP<! ,,;ti; 

~.:l,-.,.,?"i~in·' f~Om '-h~tc~? ant! ~-ny1n~er1rig_~i~--'S. 
~: ;.pri 1 1'~<11). p. lll,. Copyri11'1t · ]'l'Hll ;.--,,,,.;.-;in 

~h~mical Societfl 

A vtr11" found ;n a rf~impan:f?.:i ln r,nt'".'!~ ~--l~ 
reopened t~e debate abou• t~~ ori~i~s o: ~!O~. 
Pec;earr~Jier-; iri Sah'J'' and Fran' e hrlve ~eQu~r;(r-~f t~p 
9~r;~tlr: :na·.er;al of thi:::- vir11s ard cil-;r:cv.:..rFd t~:;t~ 1~ 

has more ir1 C•Jmmon ,;ith t!I\-1 tha;i a.,y nth,.r· 
illWllunoriefi(iency v•rus lo:1:1d in mon~e~s. H!:-1 i~ 

the mor4? (Ommor of tf·e t-...o hrim;tn vl r..._··ii?S th:t~_ r~u-;,,.: 

,\{[)',. 

There are tw~ poso;ible ~nenrie> to e•plain t~P 
ATOS epidemi<: p1 .. ,,. that fl[', has ;;lwily'> lwPn 
present in t':e human populatio;1. hut hi!S u'l•_il 
rect?ntly r~.,..~,,,~d lso1~terl or· :1nnotir 0 rl: rir tl'cl~ lt 

"jumpPd" bPt~PP~ spec;Ps. 

In '-''f pH~. researche.-s t..h·f> tound .,iru,Ps 
!rom \he sam"' fdm;ly as HIV. t!•e l,.ntivir•1"e". in 
several species o• primate ot11er than humdr<> -
Afr1(an greer. mo~key>. mangabpys, ffiondrill> and 
rap~ive '!laraq11es. But claimo; that the viru; ro11lrl 
hilvt' ~rossed fr0~ primates to infect human5 in 
rprPnt hi-;tory hilvt' bc,en l;irgely r!io;courtPd. mainly 
herause the o;o-ra~lPd simi;in irrrn:1no<lf-fir1p'1rv 
viru'if-S ($IV") .ire onlv d;stantly reli!ted t., Hl\'-i. 

The disrover, of a chimpanzee virus th~t 
closely resembl1>s the human one means that we 
cannot. now. dio;count the theQry that animalo; wrre 
the sourre of the original infection. say the 
researchers. Rut nPither tan we ao so far ao; to 
ronrlude that the chimpanzpf'> vin1> wao; tr<> prP(t!l"<.nr 
of the h:rman one. nor that it ~rmPhr,w tr;.1<>11<-'1 from 
rhimp; to p"oplp. 

"If yn•1 ';.H';fh~r.t H!: r,1"'1P trqm .u1i'TI-1l-.. ~f•I, 

1.ln•1n• '''"·"' .. hilt tn ~.rt,. tht-, i·. q,., nr~·:i" ,,f q,, 

f ,,,.,,qt ··ridPmt~··. • .• 1·,. Sif'lO'l w •• ,p.Hqb·.rp•. n,,,, .,f 

th1• ,~-··.••.tr1'1Pr .... tf.-. ' .. lt";. :~ 1", ,..,,.q .• li:.-. !. tf.1t tf., 

1p·d1-mi1 ··J'l• .... rtrl fr11n~ .-. <.:'1''.-111. i-.11l 1ti-d i·:·n1" 
P''[" 11.t t ion ""h••rP t t.11 ,1 1 r·11 •• hrt'f ,d .,.,.~. ·. lq, .... 1 r , .. ,...,. t 

..-. d 1 "' • 1 t rd rti·mnf]r.:tph" ~nrl ,01 ; .ii · t,.in•j•· 

., .. •prrJP'", RnPl~"t' :.tf •h" !nt~r·n,...tf11r1.1l ""~'" 
fn1 M/\r•1r·r1l i:lP ... P.:trrh ;n fri\nr1·>1Tll". r1.dH'". f1r"~t 
di .rn ..,,.,..,f tbn -.1i1·1i'" 1n twn wl lrf ·-hirnr~. ;r, 1 i' 1n 
ffi,. •Prim nh•~1nPr1,... t;~mplP Clf ;t frnrn n··· qf 'th• 

.rnim,tl· .. ,lf1d ... orkinq ,.jfh lhif'rrr Hr1P' ,1n•I ifl·, 

rnllf',Hlll~t' •• lt thP P<11;~tPur fn..-,titljtl'I in r1r1·._ 

-.1•rfi1"nrf\rl tiu• qPr·Pt;r m.ltf•r·.tl nf tli,.. o1i1:;·. tr•rl 
tomp ... r.-d it ..,1th th~tt of thP lrnn·.otfl r,trdi1•', n 1 ti~ 

H[';.;· ,1nr1 lhrP<> •.imi.i11 vir..-.P-.. 

Th"y foiJOd thd! thr> "'irtJ""•. wh1rh th,,, r,111,.d 
r.yvr . h~rt th,.. '".r\m_, nvnr,1i~ f1Pr-PtTr f1,q.-l'1i,•,1 inn 

"; HVQ - 1 : 1 rr' 1 i ~ P a I t t h P Q' h M' -; i n1 i ~ 11 , i r "-." •. . ii ·. 
'lt'nomr i nr I 11rl1>o; "11 t hP HI'/ q<>n<>·, - (jcl'J, pri 1 . , i ! , 
'lpr. tat. re·1, vpu, er:v ,11HI ncl. 



1" Adlf,+i"n. H~_. ,l'T":ll:o .l• f:1 , , .. 'd'· "'· 
;T',l•,-.,--.lt .ti• ,,: Ll"l:-':~ ;r, ""'~r-iL ~~··::~': . ..-.:r;: 1.tr 

t,l;t·;n,; ~n ~h'l~-~ ·•t ''r'.·--'. !n p.1r•~c.-!,1..-. •t~."l ,, ... , 
,\, •·t"'"" i·~ Pi.:- •1.::G ,'lr;.! pol '.1Pr1..:·~ "".ltr ~1 thpi •· 
::,.,,.t•·!tl·H·~· .. :.~-t'['; t•1:· :~ <1!'·d ;:;.5 r·:r •-t~~ :·~ .,,_,,-

,-~- .... t,••1·! ; ........ ,o.l~1 ··:·1··,.,· •. !:;,. 1 ,Jmp:;1 ;r.::P11. tr· .. > ";,,.;,i., 
·.1l1"·!~~~ ... rr:rt~fh ·~r .... •nr- t•.;l• .. iP-..:p ~ .t~·d '·ll f!.,'.l!'" r1.-.r·' 1•t 

'fu.> ~'!'rl'-'~"'·~~ ... ·r~ the"'~ two :l'!.1 rl·,s. 

:tp,pf~~ tl 1 7 ~h.:i. ,i1T1i).~r;•1r~. tht·::q·t-. i<; ,,,,,._:. 
v~r;a~=,)f~ ~~! ... rt:r'! t~o ,-n;~(l ._;,.ll~ it''d al! t_tl-e-
<..~r;l:in" of Hr· ... ·_? +h.t~ t_ht":rP '"' \•"lr-~ ~•irln ;..pt ... ~~·, 
thP;t: st!·rti·l~. ~a .. ..; thf.o tea.n. ''n•n·rp: 
Ur- .. •.,· ten~l~~ . .' Ju:,,.~ rr1·101 

Th .. ~ hi~t.~r, of ."'-.:!J') ~Ol)k?. pc·" twl;t l.1~~ ""'~.-t. 

· ... T•h t!:e dT~·-T:1s:.~re ~~·d:~ ~ SP<1,,,an trem H.l''1h~--.°'t1::1r 

~pr~~r~ '" have had 'hP di<;~asp ~.-. tar bacl a.., 
!•ff~·: In "hf!' e-,u·J: .... 5.t ·~rlSG t"\f A![)) or1 r~ror·d .. l 
•.~~m pf r~~.:iarch~rs •t.t"> ;h-y .... r; •h~t '5.tc"·ed ttssn.i:-<;. 
1 f"tl!''r th~ .,1..tn'"' f--rJdf frl"l~rffpp(i (lPn1=-t!; rT'tit'?rlfll frnm 

H!\'. ')••1.:i,· 'rit"ntloe;~oe; \.l:l~ t~,p wor·~ rn.ild 'hFrf nP·~ 

liqht nn thp a,nfution ot thp virus anrl thp ratP ~I 
... h~rh it mr,t;ilp~. 

lhp data. rubiishPd in a le~tar in tha rurrPnl 
i~~ 1 1P rif The LJnC'!t. •~"'ve QPnPratpd iot'?r?c;~ mJ:rl•~ 
intt'l"l''>t and '">pPr.ulat ion that thP "'an bpramP 
infected in .~frir.a. H'l,.ever. Trevor Stnottnn. '.Jn" 
nf the oh1.-.irians who rared for th~ man. ;trPss~d 
that •hpr~ was no firm Pvidenrp that he ~ad vi<;tPd 
thP r·;'ntln~~t. 

T ti" man be r ame i ' ; i " l 'Vi 'l '1 ;id cl i pd , n !1 i:; l . 

flp had nioht '>••"'<!!<;, w,,i,,•1t lo:;•., fatioue and la·,,.r, 
,.,.·tpf"':c.q,-;ln ... ·inrc; rlnrl ~hP rrtrP Pnt?U"'l')ry~i;; r.a_rlnfi 

!'""''""''";" 1rrp1 - in 'Jtht'r word-;, symptoms tha•. 
rlort.ors nr .. rPr.ognizP as "r.'a<;o;iral" ·~IDS. ,",t thP 
~ imP, thP .-.ymptoms SPemPd so unusual that th? man's 
p.lthol'l<Ji·;! and doctor-;, inr.ludi"g '.>trrtton • .,.rot1· ~ 
m~jor paper in The lancet desrrihinq t~e case. 

How the team h3s u~ed the polymerase chain 
r.-adion trr.hniq;ie tn ;implify genetir. m.lterial fr•m 
thP <;lr.rPrt t•55tJP. r;f-r.lld r.orllitt ;v-;rj Anrlrew f;ail-'y 
from th" llnrth Marrc 1•Pster Regional .'i rus laborat.nrv 
;ii Ro'lth Hall hospital wnrkc:>dwith th<> oriqir.al 
p-'!tlr'!louist. 1iPOr1Je Willi,im<;, ;r·nm the rity"• Roy.11 
!nfirm;.rl. Th!'y tnn~. >lorrd o;a~•ples of kidney. hono 
"1i!rro". -.plo"n. ph.l!'yrqPal m:irosa. br;iin <fnd l ;.,,., 

fir» t'P',<'arr.h!'r» ,,}SQ """f,-,ecJ S"mpil'S fn1m 

,p\r,t 1lflf" r~1tJ,qt wfoQ ..;;t•:, 11 P..,trPmt\1V IJrtfiittJ!r'' tl.,C'p t,, 

h.~·.o-. 111n1P •ntn rnnt,-1,·~ witl! Hf'J. fl1p ~df"Tpf• .... ....i···r• 
, n·''''f ,ind r 1 11nhr·r·11od ',') •h.:tt thP r'-',tJ,\f"• h·")r-;. rl!.I n"~ 

~fl1" ... ,,,.,h1,..I: <.1!'11' f,-,,.,, · .. 1•::rh p .. -d1~rd ftHi tt:i..:.'1"' -'~'-" 

•·1''.~ ·.• .. r-. •.-; ·lil:h.l~ ~~.~ -... h ..... •.1r~~i,1! r·-.L ,..~ 

•ri•d.t:11T:'.1!1on if'.l,td 1 11q ~" f.ti-.• ,.P .. 11,t·, ,.,.\1"1p!• 

•,-nlTl ti\;• ~1rfn1-.y, hn·1fl i11.lrf"fl.,. .•. p1P~r' ~nrl O?l.'ll fr•~ ,if 

tfi rn.1r1 ""'"'"" p.1t:,it i J'' for Hf\J'·. qo:,,..,, Tr m~lt1>r i.tl 
•J,u11 "' t J,,. r n·1t 'rd pri• 1 ~nt '.-. ·;.imp 1.H._ \,.,, ,, ~H'"; •, , 

fL,··rf\ i', .tlr·,-..ulv ,,,,jrf,)rut· th.tt H!·.1 • ,~,- .t • ,., 

'1 .. -,. ,,.~,..• l'./I'. ,.-.,..1·,f1•d Pl l')r,') in ,'..tir••. lf1lroi~ 1 "' 

t,.,. tLt111h•·'.f1•r ffl,tm ,..-, thr· 'ir··tt tn ir!ont1fy •tt1• 
·I'''"'"''' nl tj,,. ,1r1J .... 1t·,p!{. rrlfht-0r· th..tn IP!1l1An 

. 11.lih,,,j,,.-, tq if. fr·qri ',111h rHl 0ld ... AmJllt.>. 

lh .. 1m;il1•,1lin11 thAt HIV r-•'-·'"rt in th•· 'l'10·. 
nr· ,,,,,, th1· l'l·1t'l .. ~ 1'. not 1n i•'t,.lf ""1irpri·.1nq. 

R•1!ii11 W<>i-.·., ,1 l<>.1rf:rir1 ·1ir·nl11qt~I .11th<> 
I lrt",t••r· fl,.,1tt•; I .. brir,1f11r·ip•. rd tfrf' [11•,t tl1J!r- 111 
'.trlff'' U1 1 •,prtrrh in l~1ndr)r1 ... ,,t1rf th,,• ... porr1d1r r·•'·'''• 
"'"''t "" '"Jl"drrl V"·'r'. hr-fon· tlw "P•rll'~1ir. "It 
... t 1 J f rfOf'', f\Of tlrl'",Wf'lf 'f 1 1P"',' 10'1', rthn11l wh11 !h,.,- fhf' 
.Jtr.i•. 1'.1 ll'ffl-nlrl or n.~..., "'ifh111 thP l..t ... t ro11pJ,1 r~f 
qf't1t'lof"rtt 1 pn;" • hi' .. ,,.. i rl. 

• •~ 1 ~, ~.,or·o.l, ..:.:npth.>-r· f"t>'li?clr·· b.:::r ._•t •~;·~ • ~·~oi:;.t .:.r 

~. !' • ., ~'l.ibpr·.rlt".:'r~es. s..t!d ~~'£" ,.,p,, t~P~+"r· .. f .. ,lm t,,11~ 

:!l"'rh_· ;,(Jn~ct <fp,tpr• !•.:::- wnr ... ". t t tho f"&-"::.ii::,1rr her"' ((ltJ~~ 
.11Ttr! 1 f ·.- ,Hld F".lr,"17·10 the r'!i>nF• lr <;.PQ!!f?'~' ..:> t·n· t~:ij;"• 
... ;r·: ... 1

<; pr·o~elri 1.0.:lt. s .• ;d MQrH"P, ~.,;-; «n::!rl h--") 
~ nr.-p,f rP:! 
.-.. ·n l • .. od. 

w1 th l"l"CdPrri vlru'le"i. ~··~ f ~r~C 
1 SourrF: ~lew Sc; pn~ i c;.t Ti 

1:~ '1n'ft T • '1.1-; 

Ju ! \· 1 J .. 11} \ 

Research inslrlll9enlation 

flu> ·.loo.l•ab'e f'pptirleTM ~i~ i, •f,p 1,.,.,,~ 
.1;~1!~tfnn "o ~he Pin Terhno1r9y' 1 rt:1noi: nt l.itc;. and 
... o?r.r;, F<; ~iv:•; Lihle frt)r'"'I •:a:T'JriC(Je RP;c,1r·· Ii 
~in· h .. IT"T r.a l-:.. 

[t is r.ow possible t\J svr:th"s'·.e "'il."f 1,,,,,<frels 
of P"Pt irlt=' <;im1Jl tant=OIJ< 1) .1nr! ~apirll y wi th'lut thF 
r;":~~d rnr .J l?m'.tless su~ply of T.=th0rd~or•t ''JiHf<t. 
ll•ili£i•u: the novel polvethylo>n,> pi·• support 
ii· v~Top~d b'¥ ~- ~a.rlo Geyt;ll?n Clnd hT; ro-.,.nr~Pr·<; ~t 

tb-? ':·'Jmm1Jnweal th S'=rum laborat,Jries in ·us tr al ~a~ t.hi? 
Tl'>'thnrt nflprs urri.;illed -;impliri~, .Jnd .-fticipri1,. 
for rr:;;l~i~lp. p~p•tde ~ynth~~lc;.. 

"P to J<lZ diffprent pPptin,,~ ran hp »ynH.>siSt'd 
l<'inQ rl .iPrlv.lblp PPptirlP Kit. 

Th" incorpora•.ion of a novpl l in~pr sv'>lPm, 
s•;ible •o the mi id svnthesis and dPprotection 
conr!itians us<:>d. all~ws the pc:>ptines to Ile rl<:>aved '" 
aqueous solution at phy~iolo:Ji.:al rH. fho> rl.,;ivprl 
DPptides are, therpfore. prPser.•€'•1 in an id<:>al tryr~1 
tnr 1-(Pll epitopl? <r.lnning. pPptidP a••i!l'l<_J st1JdiPs. 
s11lution phasf' ;io;<;ays and for the preparation of 
pppt irip ronjuo<llP'">, without tlie 'lPed for f.,.-thPr 
rr•11-i f i rat ion. 

for mryre detail.-, ;ibnut thp (lP~v;ihlm rnpt'de it 
ar:d multiplp peptide synthPsio; or .lbout otf·f'1· PiA 
fprf.r•olngy prorl,,cls inrluding fpitopp Srannino 
;ind Mimrytope Desigr.TM pleasp r:ont.lr.l CRB C·i-;t•i:ner 
Service personnel at: Cambridqe RPsearrh 
~io•hemic.lls Ltd., Gadbrook Park, North~ith • 
. h~sh're. UK. fel.: (loll.+ •M/Platl.0) ~,Oh ·11100. 
fa•: (!ntl_ + dd/Natl. + Ol bO~ n9~66; tamhridop 
R<>sP.irrh Rinrh.,micals !nc. Wi lminotno, [IF 1qA•l7: 
us .• T!'l.: l-800-:l27-0l2'i. Fa•: 13021 1111ri ;11n. 
(Sonrr<>: C~mbridg!.' R!.'S!,'arr;h Elioch<>;toical~ Pres'. 
Relri!Sf" .. July l'J'IO) 

Ti• ,Jn i 1Jm Hf'l C mCJdu 1 pr, 

~~P .... if'+ t-F\:~r~r.rrf ~irt'". c1nnn11rir 1•fl 

;t-. rind 1 :1..t1· ttrt< in--.tr•1mor~"";. tfi,. 
11~· Jflf.(} T' ~j'.l.J-i"··· Th'"' r-.,_.,,.. -;,,., H·'". 

~ i ' ·t ,, i I fl'.l 

111r !11rlo ' ; f , tr ~ I , '11 

•l".;,,P"; f)f th{\ t~n'rrtfif r:J~Jl. ')1:lfi··fi .. lf fr.1••H·r1• 

r·::l1~t. rr. .. 1r111~l '.i,1.-rrnr .• 1r1•n·.\f1tpt,.~ trl'.f 

"1,,~. 1 0-.,..,1 ,.-. f .-.pqt •· dr·t pr t rq ! it~; 11•fl1 1 (·'.(1• r 1 /t I l '/ 

'1,.ll•I'· '"'' rhi•mir .. 11 '",Pp .. u·,1•;nn .. , l'•·rl•1ir:•111 
.tiJlfr•' .... ":;._.,. mfl~ilP rh.1-;.ri·:.. ",11rh .1.-. n1ntr.T" 

r•rJ; f i1 .1t tr.n nr i11n r-hrnm,ttnr:r.1phy. 

f1t,ini11m ..tlloy prt:rt ... , ,,_:11 1·np!,,rp 

·.t.11r1l,.-;-, .. ',tf•flt p,1rt; on "'J1 ,,, . .., f1P 1or.n r, r,,., If·'. 

r1•11rl:il ";. t.n fl'; TM '.1r..tdP- I ..t 11 n -1 ''"'"'" i ·. "'"' ·· 
ro-,i·.t.-.nt thAll c-,t~jp)p.c:,c; ~tPPl tn rnrt·11r.i·.1•• ·.ri!,,,.nt-,. 
•,rJf h rl', f orm1f ~I l rL fhr- HP l<PJ) r 1 '.~r 1 P' • 

,,,-,tr11;i1ppf· . ..1r·f' d~;irpH··rl fnr· ..tpplir,1~1nn'". th,1t 11·,, . 

. ti:rir•··.~.i,,• ·.o1vPll~':.. whirh f\tt.tr~ rqq•;1•nti•HL1l 

-.1 1rril<>·.-. ·,t,,,,f HPI r '. Th<> f,',TM r,r.utr I .t! In, w ... r1 
•nnt .. iw. 0 . .' p<>r r<>nt r·.tll~di·in•. 111 pr.,·vr·n• ,,,,, 
,,·..tr~inq 11·,·.nri..ttp<f with o;trP•, .... rnr·r<l"',inn of p11t,. 
'il~rrirm1. ('irrnrrl': A11:;trali •. 1r1 Ji;t•)r1t<1l of 
fliot.erhnolo')y. •Joi. ti, r111. i'. t.pril l'l'IOl 

ri. .. Alf~-1 .. v.1! "(l'n!ri!Prh r,.JI" '1Pp..tr.1tin11 
';y-.t,.m i•. ~ r'>mplPl<>lv rr<>w tyoo, nf rrrdnf•trl". 



..;p~r·ft;,-,1li.· lit""c;l9"~c1 tor· b.Pujlinu rrr,1"'t'r'!~.1iia·1 ~~!!..,.. 

f t:& l~ t u t P..; ; n 1 l u d ti u~ n t l e b ,l n d 1 l 11 n l' t m "~ d i .1 • 

.nnt!nuous. <;.fT.lr.l.tinn i\''d ttls.1h'1r·lH:". wi<iti th1"" r.H:C· 

""''"·""' 1-l(lll L h •01· ""'' ''"'F-ur rit rror"''· 
~~er·ll.~ (:~1Er·c;t1on. hfc;h c:on(t~~i•r·at1L':1 h'ttho .. ~ 
<h?tJiom~r·,1~!rtri. ~imni~ anr' repr·rHf 1.!c :i 1"" op.?r<1t_i1""'n ~,.,. 

m.-.i.ulc;. n• a r ;\rt~p11te~·i:ifod rnrtn1l. ~"1*11 ! h0ld-11p 

·.1,1ume ,111d a <;pl f-1 n;:~.°'tqpd c;.vsto!".'T t~r f-.1..::.·. 

i "' t .111 ,1 t i n n . 

5•'[lill"iltit''1 ta~"' r1att' in tht> disposah]p 
~Ppi!ration hladriPr. installed i~ the narro~ coni1~l 
~l~t t,~t~~~r1 ~>1~ ~~~dra~inn r·otrr wJ11 dnd tf1p 
''.lppnr·t r·iriu. Hw <;t;<;pt>n<;ion is tpo !hro'JOh th• 
t'Pt~P,.., lrilr.l~ ._lt (lnt?' f'~~d Gf thti bladd~r·. Cnce ln_;1dP 

t''I' !·lnddpr· rpl]s lhpinohea,i<>r t'1ar1 thE liquid' 
wtl1 rt10-..~ •_!nd&:1or lnf'dt7!l•_e cf •.t·e centrffuqe ft.'r·1_~ ~,, 

~'1P t'"'~"ir1P wall ;u1d dirie alono thP top o' •!:,o 
t'li!rldFr". wh'l<> the ri;ir·di.crl liquicl l<>ave> the 
i.J.,tfd,.-r· ,11 •.lip bottor1 at thF "pposite end. ;\t 
pr·f'JH.1l~1r'1.mf":"!Pd lntPr'wrtl~. t~,~ 1·e-ll r-nnrPn~ratp 1.-:, 

,1:1~0m.:i~ ir11lli. cil,rh,1r0Pt1 throuiJh th~ cnnrpntr.~.t~ 
nut Tt't at th•' top of ;h, blac!t!er. \Source: 
.\u•t.r.11 i,1n Journal of Biotechnolog). '!ol. ·!. !In. 
-~ l' r ! ' l \l' lt1 ~ 

"'rm.\ i s r: 1 at i on 

~hi;. rcl<\t Trc:tck rn~Hh·~ lsolatlon ~it''"''~ 
[n·;ilnHJ!'n allows thp pur·ification of hioh qualit·1 
mf;tl,\ rtinortly from n>lls nr ti<;>ue 10 four '1o•ll·• ,,,. 
la<;•, i!nrl rrnvidt><; t.irp thP ,ip]rf of ronvP~tinnal 

rn1t n• 0' '. 

Thp F ~r~t Tr·cH.i.: 
, .""} 11 -; or t l":o"iUP <tnri 
"I; <Ill rf f t.e 11u1 o<;t>. 

prort-idl'r·r lnvnlvt-oe:. lysls rd thri 
dirt>~.t nf!inif'. ahsorptinn tn 

Unbound rPl lui.1r riPhr·is 
; i ....... rhn,...,~• •n. r1~0~01111l Rn .. ·~ l"l.nd rn;q:,ro~o!p., u~F-<.' 
; r, --.r4~f·,pd t ,.,,11· the rt:o-; in. t_h~n p0 l yA ~ RrJ.•, ! ' 
<-lutt'd iri ],J., <;alt butter. 

M°''''?nt1»r· r:r1:. i,nLltPd with Fi"~ Tr·,.._~ i' ideai 
•~Jr- r_LJtj,', l't'r,ir; c:rJnstrciction. PCP and llorthcrn 
~'Rt· .. fh.o prnrPc1'1rF yiPlc1' .O-ROpg nf mRflA frM; 
111 1 rpl/.; Pr 1 a of ti•"riP. ()our•p: A1Jstraliiln 
Tn,:r"11 cf El;rJtPrhnolog), Vol. '1. fln .. 1\pril J'l'lfl' 

~i·vl-:it .~<.id <juantitaticn 

iht-. or:.·, Dip--.tlrl-- frorn invitrogr-n Q\J._tntit;P.-. 
,,,,.i.,;, .ir''!1~ 1R;1,\, [lrlt. ;inc1 rili90•11Jt:lpntic!F<;\ .ii 
1')~1,,...Ptrdtlru-.., ~I',. low .-l' ~10() p'l t1"Hi lJT..,.p' tl 
prr:-r1.11·r·nt r,;.,-nrrl of th;. ri:?or;u1to:.. 

q,.. !'ltJ:, Di pd irk rPplilu"', rurrPnt tprhnolMJ, 
·.:~,1, ~ ... '"·'1"'"~1·nphn~om,}tri rlnrl Pthirll1Jm hr·niTliciP 
.1··.,,.·. -.. ~1i,~1 r,.q.1'.r') lfit·ori ,1mn:1nt·~ nf .. ,,1mpl(!o ;tr'•! 

1•1'1·,ir:• ..... .ri.thl,. ... _.., .. ,.,lt• .. \!•.ii\fl tf,.. r~ip-.fi,~ l', 

','"liJ':• .t·. •.pri••inq nnr- mirrnl:tr•· nt .,n.rr '.dmrl1 

tl,i . .,.1,r<:1t'r.n•t· prH·t inn of ~h'' (lip'.f 11 ~. f!l,"\t ;nq •!,, 
1 •1~ '""' prn,,-;dt'd •,nlqt1r):1• .• l'Hf ni.t•rh-r·q t 1

1 .. 

'"'('·' 1nt1r,'",1ty of thf· •,r11' •0rr,~-.pnnd111q 'n ,f':,t 

"''"'f'I•· •,,~ti,:. '"",f,.p1d-tt·d~ prnv1rl1>rl nn tfu.) fPff'.r-Prir•· 

r I: ,If ' 

rt ... [lip-;tid i·. irf,,,11 tnr mPi!<trrinri nrrrl"i' 
,11 id rn'lrpntrAtlnn·•» rlririn'l rr·itir ... 11 rP;trtinqo; ·.,ir~' 

.1·. f''~ »mplifir,1tinn. '.1Jhrlnninrt. rflllfi nr rtPnnmir 
rHJ,\ lit,r,tr"il rnr• .... ,tr·11rttnn ,tnd •,1nrJl,-. or· c1n11hl,-. 
•,f 1 ,tflrl•·d [)rJi\ '•P'l!J'•nr irHJ. f rtf h kit f Oflf rtlfl'. {)f1r~11rJl1 

,,.,,,,, .. ,,., tq r,,rfnrm so .t'.'•-''f,..·· ()n11rr(': 1\1J'",tr ... _tl1...tri 

''"""'"'' ot flintcchnolog1. Vnl. •I, rlo. i. April 1»·10 1 

l h» I Ir 0 f f'-·1/f1 11 i I r·oqPn .illil 1 y•,pr 1 nmi> i nP<; ,, 
r.1pd .rn,dy<;i~ IPrhni11rrr', i1 ];irrtP <;,implP r,1p;irity 
'"i' tr l rt ·.oliri-; nr 1.r, nil li<jllirl•,) ;inri hirih 
·,t•f\'", it iv; t y. 

'.1_1 .l1 ~.;f·~·t:-> t(1~t rt~1.ll ;.:-..T, ~ :r~:~-·~ '-'t .i.r.• ;•od 

r:-•;'lU~.v\ ll~r- rtr.,i1v-s.'' .~;1d fr•~t'dt1·•: tr-l'rn '':•' ·1·.•- o~ 

hclf""'Jl 1t·pfT1·;,-ttic;. ll 1.'Ll ~·~!';:~ ' 1·t· ~·nd·ti .. ~t{ f1~!""lr::.' 
1.P"1t"1c;.~i0n rr~~bi::qf t0r· Pltr·f.:'ll'-1'i cf..:itt-... rnrn,l.••1u1. :.<.. 
'' 1 lc;. t~chr';tJ'J':.' dt't:-5 !'.Ot ar_~d d;r.:~~~· ~ 1 ':' '.'.'.-~1."iD!~.-. :·" 

""~it\•;<:., t•1 ... lF<; ar·~ pnH~uct?C ('Ir· { f·r·,-,,~! ....... : l T(J~:!d<; 

p~·nrln\fd. tf1.c~l~~n~i·'u ,-Trr:rl~ ... t"i····,,ht_~"'" i~1-;.t,1i1atipr· 

...ithno 1 ' fht- n~Pd tcr- ~l~l,rra~t:-: "drn-:- e-,+,-("l1~1t1•1 

·~~'tpr.1"'. ihi" ti:::rhniquP ~~~" ~f~., (1· ... anh:<~ ."':n~·,. 
rdt;,-T."ll :rPtritHi numt--:r l•l(l_(l~{l t(lt· ·~~ .1:-~1,.~~~ r:t 

t nafP ~'nJtt-:ln <lS ct _rtnd~1r·-. thl~ .,·e.:i:r. 

~'1 tfl~1t•,!r·p. c:d t'~;~ in~tr·:i:·.·t·r.t ;, t'~~ •',l.::.•-i ,..,. 

<;ilrt1p1e r,;qdl Jnu ~~1d 'trJiC'"tt0T .... U-r! "l~t:r·,;,i- inn. 
s~!lfd •;,1;.t(l}poe-, (lf"~ ~·!",lt1~ ~r;i-~tl<;•tf ;l\~P .l 1·.~n·:,;~~' 
~t1r·mtld tr·pm ~l~i toi1. 'wPl!lt'f~·d 1-~1 ti~~ ;.;t.,·~~1~:1~ 

b.llctnr:e a:"d theP tr·ansfer·;·~rl '.'.J ~! 1 t-l d''i'_'•. 

,1·1t o-1 n.id,or·. 

.. '\.,·allnbl~ Cl'ti·~,,~ 1r,•_liJd.:-: .-u· a·itfl ;!·j-?r~.n· 'n'· 
uri.1~ .. nncff'rt rtnal,,~ec-. n~ liq.rid .-,v"ri .. --. ..... 1 rnn 

tine;. it lnn "rtmplP rrlrn~i"Fl .l.~'d 1·11mr.;tr-r· :r·~~,-t~:·.-.. 

tSot.r-rF: 1~u5tr·all~n Jour-,~al 0~ r:ote·.~~qciri•~)· 

'· n 1. .: . tlo. : . Arr; 1 l 'l'lil 1 

Biot~rh rermenters 

1 ber'"'<lp. p<lrt of th~ .\lfCl La-.rt1 1Jr·t'JD. brtoe-, 
anno:Jn1erf :'t:-~ ter·mPnt.:ltlr_~~; p1··"'d·J1·t-; S.l;:t_;tl•l .. tr-.1· 

hint<>• hn•Jlnuv. Thesp i,11-lud" th~ f'labv. Mini .ind ! nt• 
rFrftl~ntPr,. -- To 'ul• th~ nePrl~ 1jf h:idll•· .. -{ on<:c lr~tlC-. 
.::.t"lPnt i-;t.~ thF RAb'-'· fprn;pritFr· i-; ,1 ... Mt1at,1.-. i·1 

l 11t,..1·c hangr.rt~ 1 t- : .. 1 tln~ h 1 i ~ ,-p -: : .. ·~-; ~nd : ~ 

.::..r..~lP-lip tn 1?.born•~ry and ni 1,"'t 
cnrr"~·~ 1~, lntF-rr~;t~'CPrtblt· :~ ~1~d .: 
'erlt1jr·pc; ln si~u .,,tt:·r·il1:.rttln·1. 

.-.;; r :; l .-. ·: Y"t Prt"; ,:4:,d 

1 ! tr•; ~ 1 .. -r·<... ! t 
'h" l nh t •. ,-,,-pn1,,,-c, 

rn,mp l~ ;•--.tprfh::tna•--:.ablp o:,i .. ".f?S f,·nr,i ""tn ~r. j:tr·,;. 
,T:F. tt-a•ur·t- ln 5Ttu .... tf-r-~"il;.ett10·· cl~11! ·1·~.., tf1F-

1"ht-'~j_ell S\iStf·~ ~or aeratlor1 cln·! t!f·r·11io:;l0'".. It i-; 
~v-i i 1 rth i F w T th ii; r l 1 f ! r; t 1 : tr· ,· t, Ii t r·~c:.. ~~ l l 
ti0r·";ll?nt.:>r-~ inrlurle the CB( ~11 i~1c,~ r·1Jm1?11frlt i0:~ <..y~+>pri 

a•1d flt•ible ro<~fic1ur,1t;on f0r f'<'t_h ,,,;, ,·nt1i;il ,ind 

, .ol l rtrl tt:rF. 

(tipmap ai~f'I prod"''' ~hp 'h""''"ll. rt·1< ;, '"'·rl 
;11 l~hnrfltory fF-nnpnt_pr~ 11p tn ~ri l 1tro-;, Pn ... rr•··c,, 
bubhl~-frPe itt'lr..Jtion Of thp ftdtu1·•-. mpr!i11n' ,p.r1 hrl·~ d 

pPrf·.;~ion o;y ... ~r-·rn with lo0p re,lr•Qr- rhar-rtr•r-ric.t1r,. 
ThP ChertH t) l 1 •d 111 :P~ '"' i l"'rt""Jmi '•"r- rtnd h~r. ~ -;pr·r i rl 1 
mlwlrHJ qn;t for et£·ratio~l viii t•t•.-id c;rrt1P .~nd t~1f.· 

qac-,,c;fnq 1vliPder. rt <:.,ir1niflr.~11•i\I ir'.rr.--.1-;"'-; 1Pll 

d "n ~ 1 t y ;t n rl ,- ~ l 1 pr· f' rh r r t ~ ~ i t ._ 

~':iprl'"·mrr-.t.=tr~y p.=tr~nrJt>l ri,-,.. "'·~il.d.,1,; t,,,. ,tl1 

f~•r-:'•·"t~1r' .. ff.,~ thri11.~r Ririri.1•.t M-tr1.1q.-r- ,1 

•1d•,. .. 11·,, r'·ll~,ll!~.., ,~·,1,;t.J,.\~·I• frq ~·rn1i...-.'. '·'-f'~l·.··,1 1 H\ 

.1•1•! d,\t ,l 1"''.1r:.-1q'11''' ;,• dt•r! ~ h. ! '~' '"l• •. p Pi nd.i 1 ,, lli •;f1 .• 1, 

i· •• • ·.·.•.•f·r'~ fnr • nr·n"' • :nr• rd · ( _,...,-,tl !1 rnH r:t1·r·· . 

·I '":li • f"f'• Of"'lp',lt Pr. :. • 1 '. 1 r ·l l i . t 'l ~ r • 1 : r r1, 1 ,, ' 

fti1\'•·r ~''lf)!'lljj. '.'ri!. !, fJr, , • :,~1r I 1 , ,0 , 

~'.111 h.1~ in!rrJd11rPrl Bin[n,,r·t. ,, n•·w r·.111"" flt 
t 1 l t ,.,. r ,,r·t r 1 c!rzti. ... , btlc;rirl nn t hr- 1 onip ... 1n·t' \ h: qli 1 w 

··"""'.',llll IJltrpnr· riylnn tilt,.,- mN!i,1 

flin{rif'rf filtf'I"', prnvi<JP 'i•I' lri_, ... ,t f1rnf11r: 
.ul·.pq1•1nn '~-.riftq/rm") of rtrl., lilt,., i11 tl11. 

m..-.1~1t. fhf•y ,1r,:· '.111trlhl(• for- .1ppli 1 ,tt1nn•, ·"'"''''' 

111,. ln., .. ,, pn-.-.ihlP hinc1inq "' p··n!Piri•, tn th•· 
til!,.,- n11"nthrr1nP 1<;. rl'f1•1l1·pfl, '"·'l'h ..t'. o;pJ1dinn•, witl; 

1Pry lnw '" t ivP rr·otp!n ro11r,·nt 1· ... tf ion ( ... I JH'f d I 

f\iofnf'rt f i ltp1·-; r11·p n1,1n11f,trtHr,•d from,, 

h yrl rnph i 1 i r mPmnr.triP whn-.P ''" r f .ir" i •. ,. i tl1 i" 
nnn-in11i1,.hlP hydrn•yl qrn11p<;. Mnrlifirrt!inn-. to 1111• 
-.11rfMP d1f'mi~try hcWP rP'.11ltf'c1 irr ,1 mPmhr"lll" lh,1! 
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! ,..., 1 •-. r·.., n 1 rJr~ '111' 1 "r1 t 1 rl r. 1 ,1 hr- 1 1 

1·. >fl. 

11,f\ 1 frJ'- ~·1 ;j'". t .i .... hr•·· l .. 1'Tr"' h··d ~ 1:nt11 1r! :" 

r .. ,11 11 1 r{111•~''·""11(,1l·. ltrf f,4rf1 ~1~ ~11·n.irt''', _,li 

~~ ... ff,\r/•r·.· .ind l '".1rnplr- nrntnrn' r,n,•df)d t11 
1 

'f I : d" 1 •...,,, .,: l·Jri'llj• l1•n+ :rf.,•. 'NI fJ\ .. J~ 11 '' 

I'' " Id·' f ·' I 

11 .. 

d• 1
1· '11·1!11'1 ',t•r1',i 1 1 11P rhpp1~l•1ni1•1µ',rPrd -.q\i·.•1,il,. 

~'1· 1 11 p1,1d1!''" .i ·.1rp1-1I fl/, 'l( r.•y filn1 . .-n•h 11·-.1!•­
-.lq..,,n +r1 h1· '''ft111.tl-·•d t'i, ,.,,. h"ttf)r lh.tr', L'p: 
r1.,. f I rr11t fll1r1nr1·1r !,.n•idio lA~H·ll;riq ~,. 1n•d,,1n·, !'fl 

'!J,·'111 lcw11nr•',' ,.11f ·, 11h·.t r,1•1· dfld .il ln"r. tl11• 11 ,• r tr1 !11• 
fJ,,,,111, tr\ 1':r11r1• f\f ·.11h·.tr,1~1· 

:::' •. ·.,,~·-~,· l~1r•, ... ;~'·rli• ~ ..... , .. ~,-· •., ;.. .. ,,,,1 0 ,.,; .. -

·~· t' .. _)f-~fl~1- ~~l~ :._1"~1.:'.!,~~-;.,;• ... 1~·· .... ~·.,,"'.:· 

'• .li~., .. • ; ..... ,~:"" r·~d:1·-~"1;,, •i-..::. ~'.··;. _;r··.' ~-.; -.:. : !'"' 
.-.•-,., ••• 1~·..,_.-., :."l~~·r~ ,,.:a.~~ 1r·~!1r·,::r" ~;~t~.,:~~·": 

rr .. , •·:!·:r·&:o:; .... ·~ -;·-r' ~ • r~-i.·· ...... ,." .. lr'P 1 ; ,1 .. 

'"' 1;.:. rr.,•·~1·n'T :,.,T.;1!~-..._, .4t'D~; •. l~;,,.,~ .• ..,•.-~ '" 

5.· .. d~f--f"l ,p•·: ~~.,rH·~~r·' b~,.., .... inrl_ l~n• ~,'~1·-.. n .~') ; .. ~ 
)l 1·; r, ...- : 

·., ~ o; ~ ' d : ; <- ~~ ._l '._,l 1_: r· •. d l 

.·.pr t 1 I J lil ', 

: 'i ~·I·' 
',~~-:. ~,·:)r"(-•..::.,· ""1.~·, ~-.r)'n li~ 1r1•>~-i 

.•·r;,')t;: •. •;hrP nra.;,- <;.!<;,~ .. -~·~-

1· •.~ ,: ...., : ~ I rt r· ('<.", !~ ,~ • 

r h ~ ·;. ~ ~ : """ ·: 

r·.'.i; 1~~r·,~· tr-n"l .. ~.P <.p:P··trc.~r-::.•;:.r· , .• r~ c:;T~~ •., ~.~ 

•rrl".'':•rr·••d ... , rtn P"t~n•rll ~a~1p11n·1 <;:"-'~r:"· 

.. ~.t.1l1·.:t1~~ :-~ m aw.1y fro"!i !'_l1.:-. ~pprtr(':":"!·-•tr- ·T'~;')~t_ 
:.~~-,,·p' ~~.,r~ -;p'.?• t_,·a . ."irP tbpr, r&::.-;int.::-•: ~~ !'!',·-r.·1-;. ,,t .:l.t 

·r~rl"1~1:1l '.'~1~11 w~1lch trn.r.-;t~?r·-; rH;i.-it.io'"· (lJ<;"i'HJ 
1 hn·1!u~1 ':.~~ .. 1 \rtrt'!p~P to tf,~ =:~-.;·r·::rtier,• 1!.,l•.;..1•in1' 

·.·,~·0:-"T'.. Tt--.:- !:r~t-·rtr·;t_· .. anr; ~T(1r~11 ~,-. •1~ 1 '",C. r·1•·n (I• 

H1.:- c:;r'?-··t tPr.•pt ... ,- ...,hpn f"Orit 1r:·1r·~rl ·,,.r th t~ ...... ! i~·r.::. 

•'J1• 1r .~. 1 Po;~."r··., tc;. ·..-.:i.r·i.' h;r1f1 ~;liP t'J .. ;,p 11~-=- nf 

!l:.:t 1 t~~ qL;(lf" .- fibr·p.c; . 

fb,;· Tn•i.:::q·.,1n~ <;P:"'";ttl,,,·Tt• of •ha !4-r"·bdcl 
rr1H·Ttcr1no ·;mal! cha11ae; ln nb~~rp~i0·1 ~-1-., 
~ 1 ·p,- .. -..•q,-,.-. bf f 1 1llv 1if-;ll.tPd fnr P•tPr11.1l 

tt;,# :·P·~1.-,i~ ·~~ rrtdTOriLti .. ,~ phitJ'"Tld1_t"·i~~i(..i1 ..... both 
'l1r1'11 tn' l;1c.; \;t C: .,.:..<; • .;:'d in >'.ti; l"iiP...\', n·E-11~·;r1~(", rd 

t1if1•1 rr·t=i<;':t!r·~ ,.;-iiirt0rc;;;_ 1501;1·( .... : :.ustraliar1 
_;cc.ir"a' ol B;ole<h'1ology. Vol..:. ri ... ~.:.pr·;! 

f~p [llnn~ .. r1 :il-;ed El,'\rt.inrhP"Tllr·;,~ flr)•Fr"r.r 
!~'ff1 1 ''1rT1binP; c;11rer·l0r rondur tTv;+, rtnrl 

.urtiPr·o~etry rapahili~y ln onP 11n;t. P.y c0!'r.hi·1T;io 

thpSP ,·rtrrtb:JitiP~. rf[I offPFS th!' mri~t f'ff.;P.-fr; 1 

rfp~~r t irin Si"hP.mP .~v;-ti lrtblr- for r1f1'l-rhrnni.1pt·.r,,.: 1 

rc"'rounds. r_o.,,po 01nds dPte-:ted bv f'f[J "''" hiqh 
-;p·i ... ,Tf-!vlt_ .. ,. rind -;ppr·itir'.t 1 Tr~rl;H~P ;n'Jrn~1·iir 
r\ 1 •Tnnc; .-1r·d r~tinn~. nr·•J,Jnir_ ~ride:.. ~minq', 

fir, lt:di'ln 'l"·1"Pr'1~r-i'-'~J. r~rf1qbydr~t_ .. ,>. 

·1llrJnc:;r.1·rh:tr:rtf'I,.., tr·n!TI nl·.rnpr'1t"''~'., r;l.,,r,~.,~:, 

·!r·:·t~. a:rri~iol;_ .1lrtp!,·;d~ ..... ~f·~nl-: 1rir! ~f11r--::. 

f ""'r ,.,.0 ~ : , 'l rl ..... r!" •• - '·1r n rf ,,~, 1" , 

•I," f'' ! t, 1 ~ r "l'"f' l '" .... ' n • • r 

t ' .J l 1! _.••'I t ? (' • ·, 1 t1.-.1:H· f 1 

I ;, I I,, 'r r1 \ • i ~ 1 I • I. r! .\" fl• 

r r • .. 1 ' ... . • ~ l 1 • .. 

'/ ,., ,.1,1. [1'' 

''1' r!• ,1rj1!•. 'fl'I 

+11 pr. 

f • l (l ' j ' • • , ~ 

: '.l 

'•1r , . 

• r .. . , 
I," I 

,. •! l' ,I 

d••'., I'~;; rTl•··l',•JT •'r':11~r·~ ,qLll1 · t: • ', 

o1 /) 1 t ,lfTH,t 1· ~ • r! . • ff"1~• 1 1·, •:•1 1 . t t r Ii ,p· ,I 

' ~,(l' f r I' '. ."o I)·, t t -! l ' ,j' ! ) ; t ,, ,J l , , ! 

f l•o• ''I 1I1:• I 'lrj ,l, I ',',I" f •, j 1-. • ,q•' 
' r1·•11• 'l -I (11q1•/

1
,11· (lt"fl• (•'!•Jf'{"I 'I' ~l.lf 1 , ' ~ 1 , I ! f • 1 

.1· it ~11-, .1 ,.,,,,b,·r 11~ .id ... ,11d,iq.··. •J,i>f •1.1.~· ,, 

,i•,i·.• ,u·•J •11•t •• r·1~~i r1;!•11111·r1 ·.v-,t, ... , .. 1•i •t,, 

.. 1 1 ,t1y qt th,, h10Jr,,~i1.i1·. p111rl•1•1•d. 

1\ "•1r1!11't· qf 111,,d;d fnr·m·1 1 .t• inn·. h-1·11· ~1 .. , r, 

.!,,.,..'np"rl f,, ·,1q1pnrt i11'"J'ff r1·l! lin11". ·1· 1 ,1·. 

--, p'' 'I q p t .... r d ' r I l 'J 1 p ,, rd ct ( '", f 'j ) I f)' • r '' Cl I I p ( . I. ') I 

p1 ·ip.ir1.it 1 rir1 "t·,, h,tt 1· l 11v 1 r·11", /\·rt l'l'jf .1,.,h1·• , .1: • f f1r·•11 r .1 



rl111 ~ t-ll1 I' rl' l l'h~rfr-,J ~ ~ o;;:. ,• j r'U~ I ~r·tn~· .. I ... ~~ 1 • :~ 1 Fl t U Pl 

•r ,,-.--.rl .~"' ,:pi i::-p1·p~-::1nn vcc~nr ~or· r·p1 {11;:~,1ri.lt~~ P~4.\. 

;,i~10 1 1rt._~., r·p~P.1'\~d ,1 r,p·rher r~~ n1.w 

?or·:r.~;!d•.;nno; wh;, h Tn1 l•Jde !t"L--:~ lr:~~~·t ~cd!u1r.. 

,, -!rl~l r:~ .... t)I t Mf-"'1tflq~ .tnd "'1rplf'm'?:ltPc~ :_:f".-if ,-:;.'•. 

!.,~~1 •.~ ~ed;t~rn ~lnri9 .,.;ltt. <1 rrt: 1 ttf- 0t 5t:;~abl!-
"H~ ,.; .. 1 ·~~ "-l:pplt:1m1:.1 ~1t<:;. to r·ep!,~c~ tht~ u<;~ r.t -<:..Pr ·rm. 
! Snur· ~= :1ustr·al ia•: .Journal ot BloleiJ1·1clo!JJ. 
'."["'!. :. ~!{1.;.. ~1pr·!1 J'l()0·1 

fJto;;l.-t•-rad,..trd ha' publ i~h.-d a boo~. th.:>t 
riE·~rr~hP' th~ hpnpf;ts of rlinrlP-~rra~ riPtFrt~o·· 11• 
fH'l··. T'ip •r·pe 1;:-paqe pr;m.,r untitle.! 
~ppli(at'ons of o:ode-array De'ELtion i" Hr~c 
1 ~'.;bllc.1~inr~ r;1t:.~-~,:.1nl rontn1t'' ,Q.: Lill-ro~n1:r 
; i ! ' I ~ t ,. rt t l f' ~~ l • 

~r· i~tr·od~red ~f 1 P tirst c~ode-array dPtPt:~nr· 
fnr· fH'~· ;,, l'Jf4;_ Since then the (Omoany t--as 
ci1,111·"11ateci detailed ~nowledqE about the ilOiJ);,_;itinn 
nt tt;;, t ''°'' cl det<'cto1· in i iquid rhr·o"'1;1t .. 1r·;irihv. 
fhp roo~ pffpr·<; the cidv;intaqe of thi-; intn1·mi1~ inn. 
tl; ... lr~q '.1c;.of11l tipc; on wh~r-o t!J t;titrt opti.,,1.-lriu 
~Ptc1:•i~r1 p~ramptpr~. t~l:S ~avina hour·c; ir1 ~Ft~1rri 
r!fP ... p 1 npm~n t . 

11,?n1;1 e,dmplP" fro~ m~nt branrhec; of \nd\J·~tr·:. 
•h~ primer illu<;tr<1tes the special t.-rhn1qu~s thcit 
h.i·.•· m.1d€ these drtPc:t.01-s widely appl icabl": 
~a.Plenath optirni:ation. peak-purity checL<; and 
•nntirmalior nf peak identity, Samples c0vered 
1·;in1H' fr·o:>1 <.nide oil ,1•1d polJu~ed ;ii.- to 
p~i"-~illers and doping agents. ThP primer al<;o 
i "' 1 rnfr~ an evtPn<> i vP bib 1 i ooraphy of oub l i ration-; 
; n th.- f i •' 1 cl. 

lhrop m0rr ciopendirP<> rove.- .ensitivity and 
se)pr_fivil.y. spedra·, libraries and further 
ma!hematiral tre..ttment of spectral data. 
1 Sn11r·1.0-: f.:1Str'\ll ian Journal of Biotechnology. 
"i0 1. t1. r10. ?. 1'pr·ii 19':)) 

General 

,\ r· t i f i ;: i a 1 mn 1 '" ( u 1 e sh ow<; "s i gn of 1 if e" 

ThF- first -;yntf,pt ir molpriJ)p th.:it (iln form 
inp;P, of it•,t>lf h;is bppn m;ide in th" US. Thi' n.-.w 
n•olN1,lP i-; f;ir simplPr th;in biolnoir;il '.!IOlP<.lll 0 <; 

lii,1t ian rppltra!P them<>elves. s11rh as [HIA. Th" 
,h,..mi<;f<; who <>vnthp<;i;NJ it <>av th;it ";it hi>-;t, •l•i-. 
""" hf' ,-..,,i.1n1.-.;1 il'> a pri•ni t ive sion of Ii fp". 

i1,li"' RPhf'k. '.iam.> ljrvik"il .<nrl 
~'.if.'" fl,tlJ .... ~ .. r of tlw M.i<>sa1h11,pll<; lw;tit1it<• ..t 
ll'<'1nnln11, ·-~Y tl1.1t thPir rnmpoi;nrl .• in .1mir•n 
.1d•·nn-;1nr· •1·1,HTrl P~t~,r tJ\i\ff'. ~f•-; .1·. ,, t"rnp;,i•,. 
1 h.it f1n11hirif1 '", 11ol~r11Lu f1·..tflmt1rit.-, •n m.1~.f· ,\ r0J1. rd 

~11,· n1·irr1n,ll rnmpn11nd. Th1-; rrnr~ ......... i ... '.IPr·y ·.i'11il.11· 
In "··i ! w ... r1 hy !Jrlt,' I hP di If Pf'Pllf p i ', I"·" tf,,. 
hinloqi•.il rqpylna tl'".urtlly nPflci(". <lf1 pn;/mP to m.1~,, 
i' wnrk, 

I" 1· rPpM·" • h• i r· • 11mpo11nd, Rr:f•,.k .• rnd I• i' 
fnllr•.1.111"-. n.1rtr>rl ·I rompnirnd rll'r·ivorl fron1 ,1n ,,.,1,., 
"'1H1 ,1m1rio ~1fl,..rHl-:.1rir>. fhft rh;•mi ... lt; rli','l0lvr•rl th"-·" 
rnmpon••nt'. in 'h1orq'nrm t1rul rtddPd t1·i"thyl,.,mir11·. ·.n 
th.tt th"' ,. .... ,tr~ion ro11lrl nr<11r rnnvPnl"ntly .~t rnnm 

'''"'r"r-.11111"" In th" rP;irtirrn, thP moll'r1il"' .1r·,. 
j11i11,.d tn m.1~" AATr. 

fll\ff ropif•> itcpJf hy ,1ttr.irtinq 
mnl,.r11l<> lo it·. MIPOO';inl' pnrl, .ind .in 
.irlf"noo;inl' moll'r11lP to it-; l''.t"r Pnrl. 

;inot hPr ,..,, ..,,. 
..imi nn 
lhP';t' two 

fhi;t 1_1p·.~··t.,; pr()c.:.-;;.-<; ,..r,r·L,~ h~·-;1 ·~ .. n•: ,.; .. ,~ ,-' 

·,.. ... :,1L t-~~r·di·,c:. ~n1_t .. ·' ~.;, ~ ,1tr·1'{;•··· ~ o·~,, .. l· ~ .1 ..::··1~ 

nt ,,·.,~.it 1 '1·rrn~1~1l:t"'<;."' T"~ ,"1"11 ·~•.·r-r,1r_. t,_. :.••· : n· 
,..;p: ,1 pi'.l~r· rd ~·.d~·p-4 •. ·~ t-.-· .. d~. n- •h.·. •_.,, 

1P'7't'r't·~:.,•~ ,11·~ <;.•'r;;r·~·,c!. to_f:~. 1,~· ·~1·;. "··r .,. 

tnr~~ .1 ;lt~ ... 'TllJ: ... .,, ·:1t· r~ : .. ".~E. 

n1.:. r•;.P.l.r·tf• ... ,, .~~ r•rr +<'."; • 1 ·~· 

r·:~~lt•l.:- "o <;.e~·Cd.tte •h~ t"7'·~t':.~·._~ ,..p1d • 1 ... 

-·p 1 f< , ? F 0 f A;'". T ~ . E ~l ( ~'! .... ,_. l . . t i ..:: .. '. ,.-: •. I: r' ~·.... I <l 

~~-?~ 1_•th-:::r· t-ster· ~"d .tl 1:Tnu ~d-:·o,•r·!~ ... ,_,'.:. ..• -:•, .. l·.i 
tf1~ pr·n1·p<;.~ is r·FpF~·~d. 

it~tl 'P~t~tJ ot Nf-t't."'-~ '~ n·.i( t ~ •·r • \ : ; •. : ~ ~-1; •, 

!''f'.:~1 ~i~· thP ~ ... o tt ..... ..,,~<.1t·~ nr.i;;.r";.; 1 .·.; ,-.1 .. -:i-(-.~:-,1•.;!_ 

:..o.lr:<lt:<...f'.· four- h..,·dr·0at·P ~t'r~ds 1 rt·.~· • t'-; ['"t~··". ·~ .• 

rrn1r:r u 1 c~ cio ~~Ot 1.0-rc- <1C.-"lr·+ c,-,,'; · !·· ··.~·· ,., 
;" r·n:r'1P5 thn~ "\Ffflr.1:c- f_hF ~'t 1 f-. ·,.:.-. .. • 

:~:..rt_ rec11.t.ifJt: thp :ttv!F11d~" !-,,. .. ~,~7~· '·'·:~:ti .. r 
thf>lr:r.ai .... ?br~tions ~~~aL.e thprr- apdr". ~--t ... L 
lon~~!HJ into ways lJof -;o.:edin11 t! ~-~ 

~~e ~FCH'"I h~ses ~t-~ 1:i,~i1n ~t1.~' tn~ .. nJ-., 

5f': f_!·~r! ~,-,,,,Trio nr-: ·~1,·~e ti!;:(F'"· ~t ,.::-•. (!.:•; .. ~ 

fir·r.t. ~t..Tf Ciltaly5cc;. it~ Ow·i •:1r"T1.~•;ri1~. ·~-.··1··-.i:' •. 
! f thp rnp1,ilno theory 1.;; r-n:"r._-;• t. ~~ ... ri ;-:ni..: .. · ... ~ "' 
,',t,Tf -;houlcl h,c ahlp to tit P;ich nH·-.r· r«·~' ".: .1·--: 
t h F" d 0 ' th F ( h eni i " ~ s I 'l u r: cl . T r.1• ' I!" d t f; .-

• .-: 1 i1 r: T tr: e nf riurlenr· ma1;r1F~l· r·•:'\1··1.1~;·.- •p :::··· ~~ 1 

,,,1ir·pd-ot t mo1El'u1P5 of ·r,:.rr. 

Thirdly. tfa:. C~'em~~tt ri.;i,rt'-''!rrt:'t!. "-~ [ ': ~i-1:>· ·"'I~ 
on~ hondln9 -;itt' ;,, thf- ~C'1Fr·.J; •. ~~:.•l:Tr: · ~ ·"' ·~-..:. 

pr·oces-c; do-...:1. ?t ihc th'?ur" 1~ ,-nrr•1 !· ""'·.:·. 

~'f'T'llltir• ester rnole>(llle ic:. ;,c;,,;-.d. b:;~ wit)1 <'r~ , .• :+. 

bydrogf-P hondlr·:j c;;t~~ t"llrJr:k~d. Yt ·~'-·01,'r! t· • .., ~1~r~--

r1 i f f i .- u : t for t !'> p mo 1 e ( u 1 " t n " r' c r. "'' ; _. •·' • "•· 
~f'rnrlrtti?. ~r~~ thP r·~r.ction wo1;ld tu:~. rr.ir~ c:·, ....... r 
RrbP• 's r11·nuo replacr-d th' h>rir-.rn•·'1 -ie ••:P ,.,:·rn . .r-· 
rt~ orp n f t 11 fl ~ ~ t. P ,- w i th n mf· th., i i , H .. 1 r: rt),; p . ~ ~·, j.', 
fo11n<I tb<1t the react.ior-. ·,lowed''""'''-

Rf·be;. S\"l'YS L1at. !n thP~r'°. ff·.1riv r-~·.1 •ir,; 
rnuld bP 5p]f.:_replicilti11u if 1.f,., ,,.,,~ r'! "·.-

moler11le heino formed (an aPr-,1r• l'.FI· •1"'"'' '"•-
r:hemi ~t_t; arp rlOW e"!'.tPndin•) tht)j r rpo:;,~~rr•·, t 0 , ~r r;1o-r 

sy<>tP~1s of thP bnd used ~n nciturf- - f.,,. "'-""TlP. 
thooe:;e in whii:h pe-pt.ide-; arP fo1·r:1Pd 1.<:.1r.r; p-,tor·~i.1• :I')·· 

frnrr il tPmrl;itP nf n1Jrlpir .-iri•L 1~:n:·1«.; 

IJpw Srientist, ;:R Apr; I 1'1'l0• 

[~talytir ;i~tibodir~ 

f t fl h l f) t Pf h r1 0 : 0 f J '/ f r\ ! ! , '"• • t" '/ ",.J I ' ' ', : t • 

d1";1•lf'pment·-. wlth th~ nrp: ;, rt• If!'\ f)' t ,l~,!i ~ ., 

-H1t ;~,ndiP<;. rtb:vmP" •. wh;1 l1 !·rtyf· !1~·'' !. T•· IF 
•·r1. _.,,,-.... , j n ~ h,1t t hr•y r,rr-·•:.d 11( I"•,,, t • ,,. 

f"'flf"I· •·rt·.il,. fJPf1P~lrrl1l· • .tlt,., •.• ; Tl.,,.. I''" ·~ 
J11() n;illinn ,1ntlhndiP'._ ,..f,jl,. ~.d'11r.1i. ·,--1. .:r, 

• f ''w t hn11·~.trirl. flip .ir·t 1f,1 1 ,, ! ~ir ,.,1 :• 1 

,,1r1 1 .f·; fif rtr:td·1dil'', flfl,·rr, fl,,· ,.i.:1,• 

·~· tnr· ttlr·~r· ',pr~rif1< rrl~.1lr'11 ti.· (1·• 

pr1,rh1rt;nn mf•thorf form<.. mofHH11ir·,tl ,tr1t1!1nri1.· ~f..t!1', 

t. ~ t !)'",; nq ,Hit i horly-produ( i rl(J { i· I l ... ~ r) .,u,1:·.o· • l ',', ,f • 

fnrrni~1q rt h.hr·lrlnm~ ((\11 r11ltqrP hirh rrr~d1111·', 
,1·1tihorlif-"·· "t rtf 1w dPvf'loimH·n• 1·. tt•,-. 1r,•· n! 
f1.-u1mPrd .-tntiq.1n hiruf;no (fr4~.\ frnqr;11•nt·. 'J~ 

.1n'ihnrfir· •. fhp .1rm-. nl tl1" r-·.h.ir··rl -1nlihnrl, 
mn!f''fl!fP r011l;~t Of il h('..iV'f rlr1d rt liqt.t t/i,11r .. ti,·of!· 
n,.,,., .. •,,try fr1r hond!nq. 

rd j (• n t i '; t ~ h rl V (I rl p \I I\ 1 () r pd n· •' t h n d '. t ll P t 0 d · I ' J 

hp,p,,·y ..lnd lirrht ,h,tin~ hy p ... tr11rtinq th'· qi'n•·· !r·r 
!hr> rhain-;. thPn 11~inq <'n1ym<>', tn ropy th1· <lr,1111-, I•, 
mt'.111-; of pnlymr>r,1•,p rh,1in r·p,1rt irin, 1\hn11I "mill 1n11 
q•·nw, for hnt h lw~vy ,111r! 1 i r1ht 'h.1i11•. , .11i "" 
jlrnrl11rf'r1, .t!!owinl') ';fiPnli•,f<; ,) illJfj(' ll!lmhPr nf 
romh i n,1t i ow, to f nrm f ,1h·.. Tt1" I .1h'. r .111 lw qir 11 ~ l ·1 



,- •.• ~p,fl ·01 t:• .. ·1· •• 1t.1l 11 •i1 .1r·~:t"'· ~hp~1 pt·Cl1l1:1t·( 

~···t· .·.1·,· ;!, LLl1.~r~·id~ ~i!' !r·.~ 1·,iq•,q· thL1r· y~, 

~····,···· ,.-~l :dl•ur·t· .• \~:y!T·t··:, 1•1.1~ t'"' i;.'l.-.i:lop~)d th.~• 
•, 11 ' f"•·,~·t tn "f'•·I ·fi1 rt--'(ltlt~~·, ~t 10,lt rr·.,tp.i•~-.... "'1 1 ri 

.:111·) •1, ~'tl'd:11•.• ?ll~~\ifctl cltle:1'~-- ~\b.:\1''t?' :'11.tl It~ 
I" ~ . l. ~ r' •·pt i cf~ t1 0 n d 5 ·ii . l 1 ~ f :> '·' ~' e .; .:-. .,::: f P l : CH" 

d: .111 ·-, n11 t' I nnr! • J ,,t-.;. rt'~d hrf.--:~ i r;u dr·~;·1 ~· .?tt· 

,1; •. fn r.1Pd;1.;r .. -. l~i··-~fli~\ i·r1 1 d~l·f-d b·1 thic:. 
·~~. 'f~•'1: · ... i ~ J ,-.~d·1r•'"' t f • i:,1nc·.-"!.~ t nr· t ~ ·~..:..1rt: ,-,. ir-i" ti on 
tt~.t• .111 c~t·-..~1nt~ n~''1 n!l);1"'-1-'-11•ltc,·-::,i prod1.r·'-~. Ir; 
; 1·:!•, t ,. '. ,1[1.- _.mJJ<:, ""ill ';,r•'i::d nr rr.1d1i; t: o:~ (l t t ~ np 
, f·i-... :n: i .1: ~. .~.:·: .;1;1~" 1q,,1 c; i'•".l··~vn~ rl ,-a;h , n1r b·, 
: )·j 1.1--..• P. 1-·r.1 1it, t itP1 nt .1b:.- .. ·11·~:"> bv pl.111~·~ '..;.,1: t~ .-;·-. 
f n!·.t·, n bri f~I''·~~ t t)rt<..1t,1;;. { £ ... ~ t·ac t Pd r rr'" 
fh, ... ~~r ~l'~~ti·)t .. ·! '·!.~.r·.-tl l,F~r_l', 

t·.r~11r 1 d;'S~<.1·_)ti~ r.ld.J t'f' ~rlt]']E'·l~a hj to-..111·; :n 

~ • 't._1 d 

,p;;, ... r>:••'rtlt:.'" br~~;,, ,_~ll5 '!~.;;i·.,- b'-1nn1 1? d.lrr:tr.~d 
I···· .l:1"~ ti1-•11· bndlt .. , ru·f~ rPl.:t Tvpl t ~~nrr ,1~ r·~m:n.·q~q 

pq .. 1r·,;l.1r ti·~in";. ,;cror·dino "n ,l :P.fir. rlf Flr·1ti·:J1 
•;111•·(';:·1,·"~t-~t<",,. Tl th. rr.;(l(l?''~'c.r·"; .-~ri-. :01·r·ri1•. 

'li..r; "Jr" 1 1 ~~<f ... ,..-.,t,1ridlnt) ,,f ir'rq1,.1aic ri•nrli!ipno;; ~.•!(h 

.1\ f'.11 l ;n•;t~r·'. ttnd rintor· nr:Jn·~~r ril·~·:a·lt~ 'l'Ulti lit• 
,·.1d1r.111y ,1lt~,1·.,:.d. 

Tl:(' tf·A,1: has fuu11d r.Pt"trtiP •'T\ZVrTlE-.. !h;d_ 11 l~i:1.'!f--­
,;ri•tf'!"l".1111· Tn p~""lnpl; ..... ;~h rclr'~.Tfi<":.()!~ 1 ':., rnc1t.or p.111nHlC· 

d;.,, . .-i..: ... rind :.';11..;.: f't-'\ - ,-0nd1t.inn..._ ln v.1:11.11 11P1·:c 

· ~ i 1\ tlf'o·~n~~rntP prnny·p";ivc1y. Bf•,·a::(,,... tt,pse 
.-r :•-1r'. ', 1 1rr·rl~ rlr,..n i-rmtHHn:d<; tf~."lt J.r·F f0r·Pi~1r~ to th.~ 

hn·i..; .. n:d t1 .-·q rllJ';P ~fV!'P of th,: I u.n~nund; ~n:. ~ri.,· ..... ~1 ~n 

t1r ti; .. ,;, tq 'hP br·ni;1, 1\ ;., pc·.'-l-;lb1..;: tha! c:..id~ 

().:ippJ,. ,lf·i:- l~flt'.'7,!!C'llv \.lJ1flP?-~bj.} tn br.tin d~Hf',11p"I f!l" 

-;Jo-.·i. 1hn111;,. pPl<i.nnino. ·:,;t"·~ •hp t,.::.1~T1. 

1~d1·i,1ri \o~illir111~ ;,nrf rcll-=-;toir~·· ... ~l thP 

11niv"1J",i:y nt Hlrfll~n~1ha~1 ·i·p1H"('f~ tf:pir l,1tP~t 

1· •.r_ilt~ ~tf_ a r11rpt_inu in Londor~ "i.: r.:~r-~. thi._, Ll·~l 

bir·~t,rr,1.' nt thr. Par~in<;nn'<. [Jic.Pn(".r So1ir·ty. 5on1n 

nf !n.~Tr· 1!~t" will al<":.o ho:. r1:hlt-:.ht=-d Tri ~;~\!r·olofJy. 

ff fii;; '·ilt-ly f'~'i>c,lrrh •>!''. bP l;i~-.n f1n-tfier. fhP 
.,,;.-.,,•i<,t·, l•Plip,r, it; irirli;,;ti•-,n~ r-rrnlri OF 
f, -1~-i;1rhlnrJ. "It r'11;lrl ~'P th."'~ """(ltPvPr ht1pppn~ in 
thr r-.1i i - f·nwPver ~ntp1·esfln:1 ;t i; - is r.11t t~·r. 
rP;iJ p1·nhJprn", ';ily'> \./1Jli.1rn~. -[n-;f<'ad, lhr Olltf;'-. 
•!•·ftlnri:; mt,1h;i.nl<;:,mc::; naain\f tn:1i~·« ni,\; r1Ped r~ud~ mrir·"· 
·,f!J£i/, to drd1irmlnr whpthr·r U,ry nrf>.t:•'•:'tP~lr;tlly 
• '"' t ,-,, I l Hi. t ~,,· <>';imp 1 p. 

(',..viir ... 11 ~Prlrl~<;. li.tvP .1lrrrldv :1n~1·r! .1:11ri-1ir·:ium ~r~ 

t '1 r• r: i ' • .,, i ' I 1 t h ~ d ;• v P 1 o pni"' n t .; f :. I l J, ~ i r IP r· ' ·~ 
d 1 ·,r1 ;1· ,._ flr1' rlfl Oflf• hil":. l 0•'~ ~d t h1ir OdfJ · l w rl t H11, 

.;.~ t!1, !·nd 1 fipfpr1d· it•,r,lt drJ~liri(,t th~ t1.·.in~ lr· 
'1111 01 ( 1 i r1; 

;1 ,,,.t,1!111·· .. 

1l•'1 1 (11~· r Jr· t ,1 r1 t i :1•p 1 i t rl f , r· r '' ~ t '' r -. • ! 1 ri i "•, i · 
+1,i! ·,lf:H rof q,,, ,1hr10r'11,1 1 r·n:•,"'P··· r''.if;t·• !1, ·1·.1f·1l ,1· 

'11 1,11 ~I I •• I fl l df•fl f i I ''/ P''"P J •. "'i '" •·-I' I '1 (> f ,\!JP'. (' f 
fl, .. di-.r.1-,t•' .. nf n~·'1rl-· .1~ 1·1·J 1,f di-··,"l'lp~nq •l,•m 
r I, 1 • ,,,,q J rl ;r.11Illd11.,. r,11 ·,, 1 '1'· qi:t·', t i nr1 r1 I ... Ii• 1 !11, 

tr·, ·,r l•·•·n p1•opl' dnrl rtd·11·,+· thn·.~· lnqnd tn !11· 
11r1•1o·t,•h!r. fp rl"nirl ri~t'rtin '",·1h•,',:t111,•' in !n'Jd 

•111111.1'11' . .:ind hi", roll,•,lfJTlf·~. ILJ,fl ,1J,,,idy 
1rl,.rit1fi,d ,•r' rn,-yr'1'·, rnrir")dr'!l;n,. o,id;1',(I t·1p,· fl 
1r11'J) :11. th.1t ; .. , .1hnorrt1,i1 in P'·nrl(1 ~1ith ri.tr~1r~·.rlf1 1 

,111d v1!1i1t 1 flit"/ •.,t•1 (()llld bP d "1,.-lt'~.('F' for· p()r:pl1> ,if 

r 1·,l. o! d•·11,iripinq 1ht· dit:,f'.t'1·. 

fl11· 1,.,1r11 nw .. 1•.,11r1.•d fhf-1 Pr1;ymf•'-. ,..., t ivit·1 in 
l•lrtrtd -..in1pJ,.-, from ;Jr) p.1tif'nf'. ,;jfh f'<lrly-, 11nt_r«,itr·rl 
f'.11·\.-11-'.nr•" .. ·""' romp;..-r>rf t ''~'with ',.1mp1Pc from 
l11·r1lfLy 1n11•1nl· •. Mf,O-H "''"'· F11qrli 1Pt,", rtrfj.,,. in tl1'' 

f 1 ,1r~ iw.rP1''. ' .. 1niplt··. thitrl in t'11· rr1rdr·nl·. 

J,J -

S.rlPT'~l't~ (1lrPad;· havP .. ~ ... lt! 0 nclf? ti1r1t ,1 P.rua 
i.;]Jpd selH1;li1:1? can s]o,, tttP pr-ouression Of 
f,lrk i fl~tHl 'S. 

~~ .... ll-Elhelps tu hn.laL duw11 rerla•n 
fh'l.Uf"U~ -l~r1":.'11l t tpr·~ .. or· cheml ca T !'1esse~1qers. l r~ tht-") 
t·r-.1i». IJr;p '>ti·:h neurotr-.'!nsmitt.,r- is rlopaminP. 
f"pop)p wit!1 P3,-~insrr•1'<. havP tc>O iiltlE' dopami"e 
t>r.--.1-·-;e the CEll< that p-'Jdure it ;ire rl»a"""'·atinu. 
J .. 1~·1T 1 :n..: inhibits tf'e a1 t ~r)n Gf MAO-B. nnd sn 
"'"'>Fn"s ~he limitf-d supply of dop.1'1'ine_ 

,'.nnther functirr'l at MAC-A ;~ to hreal. dn-..n a 
romr0und ~nn~n as HPTr. This romoound is a 
hl<:< f.-n:ar-Let dnrn and or·oduces a1_~1te sy·nptoms that 
1-P,eml">lP rar·~ inso11' s i~ peoplt' ;.i:n injert rt into 
t t·r i r· ..__ ~ i r1s. 

!11 t'•f 1 ivi>r. MAO-R 1.,r·ns f-l~'Tf' into another-
' ""'P''"'~- tl!F'+. This cannot r:niss tt:e hlood-brain 
btHTi .. ...,r· ~nd 1-; norr11nlly P•rrpt-:d. Rtd if ";OrnP,,np 
inl;-:,·~~ MPTP. it h..,pa;c;p~ thp llv~r .1nrl Fn~pr·o; thP 
h-.~in . .,;1<>rn it is. ronvercFd tr: Hf'P+. MIT+ i< 
hi~1hl1 tn<i• in the brain, bec;iuse it dE'str·or th" 
' ,. l is th,-; t p rcdu1 r- dopamine. 

Tb.- resc-.11·1_he1-s speculate that_ ir, pPopl>' with 
f'r.dinsc'l'~. ~'AO-B may b!' !es' Efte<tivf' than nor·mal 
'n hn:·a~ino t;pMf'TP in the liver·. so that tt•P e>cess 
•nnm'n""' ,_,Jn rPach the hr·1;n via the blo•H!. 

The team Ira~ ;1lso reund thi!t penplP -.. it11 io;irly 
~vmp!nm; nf trlr~inson's, Alzheimer's nr mntnr 
•1P'lrr>11P JisE'ase all fail to brE'il~ drnm certairi 
,,,Jrh,_rr rompound~ as eifer_tivE'ly as health: 
rnn•r-nls. Sulphur is prfsE'nt in <;OrnP vec:ipt;ibl.o~. 
;rnc' h,cir·o<l•"' s11lphide, a k,rnwn to•in, is nr;idP iP thP 
nut h·, t,.i(te:-ia art i JIU on CPrt;ii-; fo1Jds. ihf' 
~P5P.1~rhprs now know ihat thiolmethvltransfE'rasE', r.n 
<'n;v1•1p t!1'!. brPa~,s down sorne '.iulphu;- compounds, is 
,1hnorm;il 111 tiH'S<> people_ 

It i~ fa.- too soon to concludE' th-1l the 
di<;P~"''?~ iH"F <:au~~rl by n r:ornh~nation nf gpn~ti( 
'"J~n<'r-;ihilit~ ;rnd PnvironrnPnt;il exp"s'rr·I', 'ia 1 thP 
~"SFarr:hpr-~. b11t the evidence is tant.1li;inc1. 
(So,1rr<>; tie-; Scientist, 14 .l•i1y 1'!'10) 

New route lo bio,enso.-s 

:, new mpthod for irnmobili;irHJ hiolriq:r,11 
rPc1 1~PP•.s on meta 11 i ( surf a1.-; C.<Hl he u~f'd t_n mo~.1:-1 
r T P ;- o ~ 1 ti r t r t r ~ n rl r- 1 pc t r n r h e~m i r i1 l h 1 o ~ P., ~ 0 ,. ... • ..-, ;i v 
Rirh;inl (. fhe"olP, ,)pff1·py :... Mill<>r. 
.Jnh11 P Mr,r;in, ;ir>rl Mirh;.l'l [I. Wdrd nf [t.1 l'r.nt 
r?. r~m. I hPrn. Snr .. 1 L1 ~/ J,i; I Jq'lOI J. fh .... ~ltl-tiinr! 

;,,,,·rilv''"· c;ront.1r11··01;·. ,1rH1 lr·rP':f·1·~ihJ.-. !llt!t~,1~'.,H1 pl 
,11idlr~ r1nnnl,1yr>r··; on qnld rlrld \;1,"''" film· 

I 'J .q Ir ll ,d ,_.. d (\ r! rJ f ,., '"' •; n r f11 f ..-i r t ,· '. 1 11 i ,.:1' i·· • • , j d j r' 

t 1 ;:'.'!'. ~·ir~~Tn .ir~d binti11..,·lrttr-ir! ,.,1 .1cwri•·. *~11• 1.1n ~" 
11 ·' d t rit ,in,1 l 1d; r .1 l rlft f'f t 111~:. T ti• r·1.·,1·,ll, ~ir r·. 
d'•f1lflf!'.flrltl, (,,.1J1h .=in dJIJH·or1rh by •1·~i1;q .-tr1 

.1.1din-r.:),ltf·rf fllJ;1rt; rry-;t,.il ml11·nb.1lrH\f( to rf,.t,1 rt 
,• •,11q•.t ·,t1·..:lnr! ,tf v;rnl fl~Jf1. '1i'l·-·11 .1 
l11nt iri-nl lqon1Jrlf•ot idP rnnj:1qr1tP l1qmpJ1,nwritnry t 11 

\f't t iqn nf t~rqPt. •,f f'rtr~,j) ..-lPd .11< 

•11:ynir•.oiiqnn11t:lf'lntldP rnnj11r1(1t(i !rnmrlf'lmPnt,1f··f tn 
-1nntfi,,r p.1rt of fhP trtrqp~ I ilr·µ lrir11tJ...-.t,..rJ •·11th rl 

'-.impJ,._ ;i binti'!-[ltlt,-;•n1·,mP lryhrirf fnr~-. wh1-ri thr, 
'"''l"t ctr.1nrl i~ prP~Pnf. Thi' .11irlin-rn.1t1•rl 
rni1rnh,1l,1n1P '"~r1rtr1rp 1 .... tho11 PJ1r'1.Pd to tb,.. ',,1111pl, 

,1:1d '"'d',i11•d to r1:movp (1ny unhotuHf ·.pf·r lr·•,, .ind 1111/\"1• 

-.11t».lr·,1tp 1\ ,idr!NI. Thp prorl11rl 1.t th" 
1•1;11me-r,dr-1ly;Pd rPr-1dir>n i~ .-111 in<,1Jl11hlP m,1J•,ri~I 
th,1!. rfrpfJ-;it-. onto thr mi1rob.il,1n•~<' ;11rr.irP. Th1· 
inr rPrt~Pd m~~ .. , r;t11(,fl"; rt rh;inqf'l in mirrohr1l,11lrr 
fr>''l'"'nry tlr.-1! i<. prnpor-tiorr.-11 tn .,;,._,1 flrlt. 
f()rlf"llfr,1'inn. !hr• rf'~f',lrrhl'r". finrf. fPPprinlf'rf 



wfth pt~n11is<".;011 from 1-..hemila.1 and Engine~ring ~it~...,~. 
;n ,\pri I 1q·10. p. ;: '· ,-<'p~riuht 1 1'1'10\ ,\mprir.11• 

( l1P~lj I ,4 J ~t)I i i::Jt V \ 

0. APPLICATIONS 

Hedical and phanDaceutical applications 

Joint venture to prcduce bone gro~th f;irt0r• 

1_Jcr~Ptl(' Institi;tp rtnrl Y.lm.Jnnuch; 
Pharm,H"Putir,11 h;we formed a joint Vt'n~urP t:i 
<nmmpr·rioli;:P anrl m;id.!'t in J;ip.1n (;r·~ oeneti.-;!ifv 
PrnJirwo>r·ed bone 'TlOrnhouenet ir pn1tf>in\ (B11P<> \. t"l'l--' 

or~wth lartor<;. for.wh~rh an;ilyst<> predirt \al~, 
~··PPdino $:hi Ilion. 

lhp tw0 <nmoanie<; will 
.111ian•1><>: tb<? Jap,:111 Joint 
npmant partnPr<;hip. 

I orm two "q";i I 1 y nw••"d 
Venture and d US dP•el-

JJV i" rP<;ponsihle for thp cl inir;il devPlrpmanl 
,.,,,: m.ir·ketil'q of thP !n<;tit.ut.e'<; BHP produrts ;" 
Jap.rn. !11 addition. it has first right of rf'f:1>al 
to rlevel·1p ;ind comr:i.,rriali~e rertain future prndr11 t; 
devPlnped by SI. 

Th<> !IS d1>velopm1>nt p1rtnership will hold 
wor-1<1-wir!e P•llusive lirences to rorrmerci.ilize [IMF' 
p•oduct; developed bv Gl. [n return, it will 
prnvit!P "\ub<;t;rnti;Jl;, fin;rncial \upport for· 
rP'P~rrh. rl;iims GI. 

E1HP; -;timrilate cartilaoe and bonr ormvth. ;,rnd 
.-lrP ll'>eO tn frPat Orthopaedic, dent;i) and brJnp 
metabnl ic disorders. They stimulate a process which 
invnlvPs th« rer.rui tment of hone-formi11a eel ls that 
initi;illy tnrm rartilage. followed hy mineraliz;ition 
Io f or01 bon!'. (Source: .:uropean Chemi ca 1 ~lews. 
2R May 1 'J'lO ! 

Senentech's rela<in _er]ter<; clinical trials 

In fphruary 1~10. Genentech started PhasP [ 
rlinical trials on ;i recombin;int form of the human 
hormonP. rela<in. This natural hormone increa<;e<; in 
quantity during pregnancy and thereoy aid<; in 
reshaping the birth ranal and softeninq the cervi• 
in pr.,paration tor childbirth. 

The forus of the study will b~ to evaluate 
r·"' 1 a.< i n "; "<;Pf u 1 n e <; s i n far i 1 i tat i n g s a f e and 
n<it•ir;il r.hildhirth lor womf'n suffer-ino r.ert;iin tyr'"'" 
nf romp! ir;it i0n that r0uld endanqPr· either moth"r ,.,.. 
rhilrt rt .. rinrJ d<>livpr·~· Tho·,a who roulrt h?nefit 
i11r.J<1rfP ';Uff<>r.>r<; fro1 .. tox,lPl'liil Qr rfi;ihetP<;. ,l•irf 

thfl';I' .,.,hn ,lrP mor~ thr:Hl t.hrP~ wiQn~~ r:~;t d!ftl. Th.·-.r 

.... nrt1('ri .11·" typlr.llly r~nrllrlrltn-:. for r;tP;~r·p~n ·,,.rtinr1 

r!P Ii"''' 1 ,...., . 

f.t.q;•.ivµ Jn·,:ir11nlr,il "'~t.:diiv. nf t'Clrnmbin,1111 

h111n...tn 1·r·lrt~ in hr1v" -:.•1own thrtt thP dn1fJ rloP~ r111t 

rrnrf1H·,, rllly \iqnif1r:t'1t -;ldP-r.ffP(t~ jq l,1hnr..tfnt 
rtr1int..ll\. ThP Phr1';f' r o:-.t1:d1~('. 11nd..ir W..ll/ rlJP r\1"1·"1 -1• 

0·1.1l11,lf 1nq thp <:"",-'fPt•f of thp rfr110 in h11m..1n~ 

fh~·'"~" ;nitl..il ' . ..lfPty tri,11; involvt> 
nr111-rr,,qn,u1t 'rlfJnlPfl vql11ntPflr'", .-llld ,.,,.,. hPin'l 
1nnrl111t,.d ,1t thr('P rPntrror,: th,. llnivPr .. ,i~y nl 
r;,,,11, r.11nlin,i ,it (h,1ppl Hill. lh•• llnivPr·c,il·1 ,,1 
( ,1! i for nir1, 'lclr1 FrrtrH i<.r.o, rtnrl tht1 lini,,,,,-,;j t y nl 
lit.ti•. ';.1lt l;ih• ritv. ()pf;iil~ Imm: 
r;,.n,.nt"' h lnr., 1fi() Point );in flruno Boulev,inl, ',qqt Ii 
San fr.111(i~(o, (A rMOBO. IJSA. (Souru•: 
RintPrh11oln'JY Bulli?t in, 'lnl. 'I, Un. '•, .i<Hl<' l'I HI) 

1:w11g•1~t?(h brn~p fbp ~rnrf;~in~l pf ~11~)~·,. 

b~tur·t> rublir_Jt;CH' ot r·t_)O:-.f>dr··fi ~eo;::it~ ,.f·•H· 
r·p~,,.,r·t;;:o it<; c;u· re~s tr pr·o~_µr t ir-1 •~ ..... , · t,ir·r~ 
.'.l1Ja,,,~t th."l A!PS ....,;,...,:-;_ ThP l(lf!l[l,1!1.

1 '(.. ,, i.->n~l-;t, 
injt?1_t.-:d ~hp two 11n!m11l~ with .l tJP;1..:a-~r11,~~! c.t'P' 
nt ~h'?' v~riro;'~ Cll~'?r r!Jat pr·nt~in. <rtllo?d •1rl~'fl_ 

Th~ri thp • .. o ~niirral"'. te(J~thFr- ... 1th Jn 
unvarf'in;.tt_~d rontr·ol a,,,;_~l . ...,.p,-r- Tnj~r~O?·t "'it,, 
tho vinr<;._ Thp rontrnl -;.hn ..... ~rf ~;q•1r: nt i~·t~1·tir.ri 

~even weeh~ latPr. -herPa<; th~ prntrr.IPrl anim1l; 
~till ~pp~nd frep of ir1fp~tin~ <;.iv ~nr1•f~~ •1ti-r_ 
llth"u~h Genenterh claimed a' tir51··. •h~ 

(lfl~lOUrl~~:111-lllt to1lo·~~ri <.l o.;lmilrtr· r.nr~n.;nrP.,'•"lfi" t,-{"1:91 

t•1p Pn-::teur· [n~titute in F1·t:lli,~f'- P1~ f\\-;t~nr 

[;1stl~ut~ pr·ote1.t~d chimps lit u;lq•; r1 

Sf'•pr;il prrytein<; from thP ~IDS ,irJ<;. 
re•earr~•r~ i~ BJstor an~ ~"~ nrlean<> 
:,:irr~t;~ •1,lria ~ ~illPd-IW'~rti<;. \1{11r·ln,.;. 

BintPr:l1''01C'gy Bullet_;,,. Vnl. ·1. ~in.') 

Tn>atment for SCIO 

f.11 ! ;c"'. ~.1 5 

h~d ,-~pn ~- t ed 
I ';n.1rr.:.: 
l1J:1 .. , ~ l· JO 1 

En=on (S. PlanfiPld. ~:1 h;i<; nht;iinPrl 
n•,ir·hpt iny approv.il for its enz:tm" tr·eatm"rt. for 
>Pvere r:ornhined i1T111unndefir.iFncv rii,t>i!>P r'iCWl .. 1 
a~nPti~ ri~~ord2r. T~P rtew trP~~ment rPpl~rP; thP 
.ab:_?n•. or dP'lr:len• ~nzymp in n~whor·n~ ....-ith ~hp 

di~orriPr. The tompanv ha\ patentPd the lerhnnloyy 
fnr- rn;itint1 enzyme<; with r·"yethyl"ne qly1-.11. !he. 
ro;itin<:J inrrPil<;"<; thP 2n1yme's ri1-.-11l;itin~1 lift> 
;inrt help<; lp<;sen allergir rp;ictinns. (f•lrrlrtpd 
tr-om C~emi ca 1 \<leek. 'i Apr i 1 I '!'10) 

Progress made 0~ ~IDS var:• ire 

ResPard1ers (Ontirl!IF' to tar~lc. thP my-;terip<; 
o! th<? AIDS viru\. Recent tindinu; from S,111 
Antonio researrh institutions include: 

For the first tine. re\eilrrh shew<; th;it 
v;icrination (iln prnvidP protertion frnm 
infertion hy thP AH1S-ra11sin9 viru<; (HIV). 
In a'1 experiment with five rhimp;inzees a• 
SFFIR, it. wa•, shown that two rhi"'P' imri11ni1Pd 
with ii recomhinant v;irrine rif'vPloped hy 
Genentech, Inc, had no -;iqn:; of inf Pd inn 
;ifter Si• months. flut ;i rnntrol anim;il ;ind 
two rhimps injertPrt with ii diffpr·p,.,t v.1rrinP 
prepdration and then e•prr;Pd to HIV h<>r.imn 
intpctPrl aftpr ';Pv~n ~PP~~- RP~P~rrh~r; 

r~ut inn th.:tt ~ vnrr ir1P for h11fl"l.:H1~ 1·~ Y'·~r -, 

~i .-1.1 y. 

.'.r1f1•h·-·r -:.~1111., .. 1• --,rpµ -.h'lll'o'. 111~ ... ,, "'" ,~ , . 
.. 11·1~-. "l')·.f'll, r~'lrt,,·d ~"' tl·.c· 1:11r'Ll'• .'."'1' 

tpp,·,u··. to 11-.n ~l t wt). -.t • ;1 p1 ':•, .. f · , '· 

-·.'11t,. hlnqrf ti:1ll· .. fl.'.·. !•,.d'.r1·1 m.1. pr.1 1di 

rl(•_., ~ •. 1,•, t(} flr:ht {)f t•lr)•~ .',fr1• \,tr"lPI', 

'•n· ~t1ird of ~\{[l') ; .. -di"rit-, ... ,-,t,. ~1 ..... h i• 
h.1d hf·1•n thri11riht •fi4~ fhi·; d··'r·rinr-t* 1r,r1 ,..1,1', 

r .t 1 J •• ~ d h ·'f m i 1 r n h •·-. n r· '"' hr c. ·l ~ 1 J ff"" n q , • fl"1111 · 111 .. 

d>'·f•·nrf''", ,1ffPr tPd by tl1'' .\{[I', 1ir· 11 •. l'1·1!i.1p-. 
nn• ....... ty', rl nllr"rf}tl1nlr1111-.t ,l• ft, •. il~1i ,.,. , •• 

nf T ,, • ..i·. llp,l l th r1r i ,..,,,. ,, 'r.n t fir '"'t (").-Pl 

/,r1tonir). )hi:) hr?'", rJp~r•rm;r1J1d th.1• ~1.. i!f.' 
1r11·. r.tn qrn·..,; lri intw·,t 1n .. tl , • i I·. ,ind 

fl\,,i • ipl v. Thi', prn• ~--.·. "1,,f'{ t.n ,, p.11' •1 1 111, 

rn.·r t1.1r1i·.111 nf tfir .. ,,-.,µ,.,. w,..,1r1ht In·.·. fl,, 

rl1'"J(11f)ry ~h .. 1t th'· ·1ir1l', r~111 "'''"t 
intP~,r in.il wril 1·1 dir,11tl1 i•, rd pr11+i111!,11 

I n f ,. r t' '", t t 0 t h () '", r> J"lfl r ~ i n q PI: ,pl <H ,, ) 

11.-Hrln''· ft ril'",'J niiql.• 11· .. ul tn nlfn•· 



•. ~f,•1 •••.• ,ldr':";'l~~.•t 1••1\p •l 6 l".~·-f~;l,{t-!(.)'1 t I .'.:.•r, 

I' 1• •• ,,,. '~····~r· .,._·: ~{1,_•f•1t~'"· ~'·~· 1 .. ~ .. ~,~···,• 

H•o:~, f·~"'l1l1_:; ~ ........ ~ ._·. :·1•1·~r--a~10·'. ~,·~·~h.t·"·-~ 1• 

rl:~'~T·•_Pt ,tt·•.·q· .•. :,•.,n•~.1tf·-:.. !th". !·:ilfl\ 

pr·•'·'."'! .• · 

i,,.,•, 1r· r•~'l~l; .. , ,..., ,'l p~~· ....... ,,l' .\£[!5 ... ~,-, ~~-·l ~1.l.~ 

pr·pr! · rr: •''H •)·;r.;r:;Pt! .n•d t!''"~'r• 0 •,)1! •·ctr·T. ~-t)°'::i t• .• 

,lr:r~t·d~r·; ~., l"'"'°''"l•"\r·r~c.!"o; ''' •;· .• l!·;. ft·r:r. •,r·tt'I•)••.-;_~<";, 

,,t·, '!:··· 11 1 ~-~ 1f...i_,.,,,., .... ~r,tt>d +,,, ti1 .. : •1r.,,• t•,.·..:: T•· 
~., .. ~,~··.•ti.~• .1 ~.:·!''·'~ i•,lTl, ~~·1·J:~·•.•""'t~d ·•· .. "\1.· l'l·"': 
1nr;·,ro.,~ •n:J .,t o·,i, ,'l J·~r·t ,..1 HP.' •,Hi <:.+ '"!1 ·1.l~i.;. 

·r""'''''' ~;1l._.,. r ,p1!c;. - ~'1~ tP.Ptrr tlf tr.wnq"~ , •. T~.._ 
'1·...i! .. 1·· ,;, . ....,•rn·, " •. ·:. .. ; •. t~:t•·ri ,.1U• r. 1 ~o.:=:r. .Tr·~· .. 
fr;,~··. ; .. ,·f,1~p~·i;op"' ~~.r ~1~~ -:h,~~r1 prn~,~~-

f.:,:.i••.._I" r,;: i • ;~·-.r. ,l·;d 1.nl ':'J-0 ..l(]IJ.---.<;,,. ;p1d 

"f:t''"·'"'•S ...... 1 •D...,f',lr'. ~·~ ·~.;~· ... •i1· .• -~·. •0r;'P1t;. ,'-

•t-. 1' 1•.· .... ~~i,,r .. ·-1f tn.c- .... ~., 'Flf·. ,11·c t.-.;t t·~u · .. pl:!r·.'~'"~'·' ,.,-: 

~·-~r ~ ,,, cl i.n •lt'r 'r;.d 1't ~ • .,·,~~· :~1 :.[[l'; '..lf f ;~1''". 

'' • 

, • • 6 • · • (' • · I ; T'''"~ r f .~ i ;,. Cl• • " ,1<_; \ j p .... f 11 !'. ~·,1·.·o' ~'' ••!l 

.1T• 0'"1~ ~· lT"!·v .~~ ~tT-r._:i,::o~:nn ~T·,t1nt!'!"'· r.1~f.er •11.v' 

filL ~!Ti .. ,· 1.:.l~~ nt tt·p '.JTT.HJ~1 .. -. <;,<...tPTT'I. l!n~il ,, .......... 
··~1.·.~ 1·•·-..r.11·1'1•--.r-.. l1,-1d !1.;.!tf·'w•::id th.-lt "'!di. ...,~.-r;nt-·"' t'.l•:-..~ 

f'\P lT,. ·.·1·;-:. - 'lnriF of "hi"rh -r.,1~ tio pote~ltlJl!·, 

1f .1 •1 1•- r r\; 1 ... - , 1111 ! r1 "' ~ T m1 1 J ~ t ~"" ~ 1 t '" ,. i , Pi I -;,, . 

fl· .... ·{1·1·1np. (.;ll1Prl \'~-wS\.n HI 1.'-1. i-; nnt rir."· !• 
1·, h,i'.t·d rir-. thp 1.1~r··J~ 1 "::. J.H·ntoin fn~t. ~·10-,,.,, fl-:. orl••O. 
~Jii) r+· ... •·:~r1h l•, ~t_ill ~t_ il .,...,,-y e·H·iv <:."n.4~"1. thr-
11·:n~r,,~,--. ·.r•1.ll1. rlnd thfy ~:a~HH)~ yrit conr1.ide t.h.1+ ~t·r 

· ... l1 • 1r•1· r(11:ld pr·ntcf t l"dl .1!rh1.li·; tr·om :...IDS. w.1r·n·, 

',l!r. 1,1n(l. H!'w.:i.\n-~r. ~h'?r·p ~···~- <".iq•1if1cr.'1t nPw 
r!<>·:"lrrme·•·. th~• M'f' ld.,ly •q br. ··rM·ti1.cilarlv 
~rf ..... H.t .~:Jt="-O'J;''. hP \.-1y;. 

f lr·~t. •hi.) ~'·.lM fn1ir1rt t.h.-lt c&i.rt.-11:1 ~ ~pe-; pf th•"l 

~ili1·r· T rf·il~ th;tt rtrP ;ti~1!lr1t~rl h·" thP vrJ((inp rr:1n 
··r~·,0·;ni;r" .. ,P'.J()r·,:if rlifftirp~!t ... trr4in~ nf HIV whfn 

("l··p"-;'"ff •n thr:r.m in thri lnhor.ltnr.;. 

') , .. ' rp Id 1 'f • ; ~ y <:. ) i ' i ! 1 cHH') • • hp<; p ";une t. v pe '; 0 t 
~i'l··r •<>11·. <;<>pm t11 h" .iblp to rli<;tinoui<;h bPtwf'r-n 
1 "' 1 1 •, t 1, ;i ' .ir » t nil ., i n f •' ,. '- !' d w it h H I '/ - ii n d o th Pr 
"ir111n1···nt li·;,..~t,1ndr-r" rrills t'1,1~ 1arr-y "'lr;tl protpfn; 

1111• rtl •1 r1nt inf~' t prl. 

f T1Jht l1r-.11~ 1 1;, P!'.'-f1'?1Jrlt r'Jf" ·iOlunt.P£or\ n:>f""·lv,•<f 
ti,,,~-.' 1111.~. Fi• .. f'· rnntr0l '1i0l11~1tllPr" ... , .... Pr'" olv"n nthc·r 
in1flr ~inn-;, ThP P111ht rr•r,:·l•JJ'lrl lnw drv:.~; nf tlF' 

•. \'' ,,, ... 1th thr·pri hno ... tnr·r;, ,it nni:i. -;l-.1 ,1nrf 
ir· n:nn'I · •. T''" r·pr,P..:trrhrir<, tnn~ ~.,Hi1plro', r1t tt,,.;, 
!1 inr'd 11n11· i~in1r1 di.l~f·I:" brifnrr· th" 1P.-mn·~·~, hnn-.••t 
.1•d th,•\ .1 lr•r·tniqht Llf•·1·. 

iri •!1 Ld1nr·,dor·,,·, ~fl,. '• ,M' mi -rid wf1it •• ,. 1 : 

i,.,,,. l•l'lnd .,..1th qrl'n f1·r>1-Yt ~~·,, ·.11·11 .. ''1;-n 

• -,••111r•il 111•• wl11fr• ,,1]1•, ~ .,..,io,.~ 1.)!,,:q fl! t/i1• 1·i•: 11 1 

· .. l!'~pl. t,n'••r1 IH•f()IP !!1•· l~-mn• Hi !1qq',f'''. nn" !1-1.! 

'·f"'it11 ~1llr1· T rr.11~. r111r.n thn•1qh :1 y"'rll" h;Hf r.,-·.rrl 
',lllf~· ~h" 010<:,.f r("fpflf inj1'1t;01l. nt thP ~.lmp~'''. f .• ~lf\ 

,!lti·r 'hP J.<\ .. fTlOflth bOO',tPr, thrf't'.l ~lf"lf('I rn'.ltl-;1• fn1 
tl1r ~1llrr ,,.JJ ... : ";1 .. ,if'Jnifi,·,1nt tr.-11tinn' 1

, • .. 1'.- ti,, 

,,.,.,.,, 1\n11r11•: Pj.,..,; \rtr·nt1"',t. lh 1,.,,,\ l 1v1n1 

f• ,, !)'~ fnnrf rltld flrll'J J\rJmfn1\tr,1t.lon hA·. rtpp1n1•·rl 
,1 pf,111 In r1f'<"lvid(I f,!fJ; piltipnf(. whn h,1vn fl(} nth•·r 
lr1·,tln11,11f .tifPrn.-tfiyJH, fJf'PAfPf' ~(rp~~ fO {l[H, rl 

p1nm1·.1nq r·•r<>rrm<>nt;il rlnir1 m.1d<> hv lfnffmilnn-l,1 
Pnr hr• I nr. 

1/r,rft•f 111,.. '',-.•rrlrld('rf rlrr,., ....... 11 pl.1n, 

rlir!Pn•y•yl "'""'· r1r fl[)f. wi II hi' rfi•,!r·ih1d<>rl lrN· t•i 

, l 

r•nr!£ •it~ ~I~S or AIOS-rplaled Lnmvle• who rannot 
•.l"·· ~ti •. tw1' t:~r·r.-"lntl"· avail .. lhl'? dr·u,.J"; •tl •.ombdt the 
:.ws ,;, .. ,,_ fho'P tfru•J<; ar·,, .~.-r. th,.:, 1J11l,- fully 
.1r11r·Pvf'fi .'.WS-t :qh• inq druq m<1de h· Lo11dnn-b.:1sed 
.:.»1,-n.,,., ~'l\. ;;nd [ID!. ilfl e•po>rimental drill! aln>arly 
n! !<>r('f! tf.r·ruoh ,111 P<p<lndPd ,H !<'•;<; prOQrilnvnp h; it<; 
d"·.~l,~ppr·. [~r~<:.tnl-M..,Pt"'i Sq11lbb ~ nr,p;;ny·. 

~ 'P0~e,~oman for Hoffmil~-lil Rorhe Pmphasizes 
..,,1t 'h-· -;;;let y .1nd pf f P1".iv!'llP5S of DD• i' 5~ ii 1 
!->•inq lt>~lP!!. fl,•t She 'aV5 pr·pJi"1in,u·y r·p-;11lt~ 

;,,c1!L<1'P •he dr·uu dces nut pr·od1u<> !he. se.o>rF 
.=1nrtrr11t.1 •r.:.t le; frFq·1Pntl'." "t:_lP;: ;,, p~tiprdt;. t,"l~ino 
:.:1. ''"' d""" it "ppea1· to ,_;i11se th.o int la1TW11at inn-of 
t''·' ~iHl•_re~s that has ree'l assor;<.1\Pd ,.; t'' [l[JI. 
f;,,1h [l['• il•lrl [l[ll r~-. tr;c9pr .1 11prv<' rf;-;nn!er th;it 
r ~1i-..f'~ rnln ;,, thp ff>'Pt a~~O h'1nrf>. lh~ JH"OhfPm 
<;PFm~ tn hnwF bPfn leso;enpd for [l0f 5irrp 
r·.::",fl.{lr1-t•n1·~ r:11t ~he iioc;p thE:~· .,.,rr- alvi!'Hl pat iPnt.'i. 

''"' fr·ee distribu!i('n pl;in "ill, .. ,,, 
·.iri,!~;in.,o,15Jy with traditi~nal. rrnr" ':lo<;<'ly 
~nnilnn°d tf-<,ts r·equired for f[l;, dnJG app·nval. 
r,,·1~·1tc;-, ir~ thp ~·Pc1~'dt1d ~f.t"::'"(""> p1·0<1ritr'fitJP will he 
"·oni•ored !er SFver·e side ell•'' l<; af"d tor· <>Om!' sians 
rd dr·liO pf I l 1·,nr-y. 

Sir•a ~r<.1ditional rlinir;il trii!ls hP0;in last 
-;•,1mm<>r, Hntlmiln-l;i Rnrhe h.15 pr,listPd aho11• 'if10 of 
'~'e •nn :.r~S patients il nppds for· ;i teo;t •nmpetrino 
[l[t\ with ,\,~T, -;hp o;;iys. 

fnrolmf·nt has !>een r.iurh lower in ;innther teo;t 
'" (o~r~re •hp effectiveness ct OP' wrth ft!T i11 AIDS 
cilt T~"nt-; ..,..h0 havP rPrpi· .. pd A2T t0r it~ ir.r4-;t one-
.VFilr· - only <1Q patiPnfs hetve sign<>d Uf:' ilnd ilflOthpr 
~!O i!r 0 nP£ded, accordino to lhP <;po~eswo~~n. 
1,Sri•J1·-,,: Lhemiral Madeting ReportPr, .1 ._r,,,,., 11'1(11 

Test finds HIV infection in seronegatives 

Stientists in Atlant;i hilvP rlPvPlopPrf ii simplP. 
5p11o;1tiv<> tP5t tt>;it riln idPntify individ<r;iis whn i!rP 
infp(!od with the AIDS vin1s h11• whoo;P iln!ihndiP5 
ilrP no~ dPtPdetblP by thP mr;<;I fOrlllT'Olily lj',Plf 

'" r·p.,ninn tests. ThP new procr-dur·P, cal Jprl thP 
pn~.PwPed mitn9Pn il'i'<ly (f'M•\1. •,timul;ite<; p<>ripher~I 
hlood mononuclear 1Plls from infprtf'd inrlivid11als !o 
evpPl ;intiborJies tu thf' human immunodefiri»nry 1irtJS 
1ffl.'> .• ~ rohort nf 1r,•. individ11i1lo; ;it hioli ,.;,~ tnr· 
1fl'/ inlPr.!1011 whn had tPs!<>rf '"''"""<fil\i,p !>, '"" 
r0nvi:.nt 1pnr.l tt [S~'\ nnd Wt><:.ft'lrn blnt ~('.~rtt'· ,,.~,·~ 

ttJ.-:,.t1·d with f'MA, ~nrf HJ. u· JH J1'·1· f•·~·•. ""'"•' ln11r.rl 
•n hr"l·:r ,1nt 1t'-inrf;c.-; tn H['J. :.n •·ir·n .,,n1·,- ·• ,, .. ,,, ,.,, 
~11 r • t .-. , Ii n i , .1 1 1 .,. d T f f i ,. , r I t rl '". ".1 , . t h • p q 1 , 1"11 r ,1-. 

rf:.1i·· lf'.irtinn. ·,...,)', IJ .. ,(·•I tn rr111!ir1•1 ll[. ;., .,•inr· 

Irr\. 
,, J1.t•l111l1••f, ("I r•f, ,Ir ,,t 

r .,, '\ I • i ! r. I .• ' I ·• ; t • .., ( "(}" 1 ,, I ,.1,. rl i ' ; , . " . . . ·' ~ . r t , : i I 

•.· ,1!1 rJ1 .• J'<T"'.1t1 .. r rr~1;lt'", rp·,1 •. it 11r·, 
,.,+if,11d111..-, .. qu pr~<:.,'ld Tn fl,~ hlnnd·,t, .... ,w f111 

1 1ri~111i ... 1~ 1~·~t·.nri'., ~.omf> blond r1·ll·. ,1p11,tr•ritl,. p1q<J111•· 

.ir1•i:.,vf1.,, •n Ill'.' h11t rl11 nnt ,.,,, . .,,,. thr·m. '" ·,1,.,_ 
'~'t>rr· · rit c.lf with r<>rmi ~<; i l)O fr'.,,' f. h,omi I ... 1 ~riff 

f11,_1i,,,.,.,.i,,y """''" ,.1 H;iy 11r.n. r- ;"1. 
1 np·,rlqht iJ'1'Hll. fln1Prlr~ri thpmlrrll ,.,q,jp•-1 

i\ t P,tm nf morf i' rJ 1 rpc;t'ltlr·r h1•r', in ~ rny.i t '1 in~·. 

if h.1-. ''"""' ~ fnrm11li1 t.h,;it r;in r11t •h·· :,ff!', 'I,.,.,;,. 
h.1d intn !h<' hottlP. ThP r<>~f'ilr·dwr• .• 1,.;,., tn h.1·1'· 
dPvPlnpPd ;i rfr·11q th;it i~ "'J1.ihlr• nf ,111,.vi.rl i1111 ,\lft', 
~ymptom~ in ~ m;ittpr of d;iy<;. 

fhp dr110 in g11P~tinn, ~nn"'" ;i•, ~Pmron, i·. h,i;prf 
nr> intpr·f.,rnn pror111r<>rl n;it11r~lly hy <Pll•. in .111im.rl' 
whf'n ;1ttM~f'ld hy vir11•,<>• .. !hr lhl'r;ipr11tir 11'.I' rf 



into:>.-lt>ron in ,-ilncer cast's has bt>t>rl well docunt»r:!..il 
ovPr- the yPdrs _ 

Thr cQntroversl~l ne·"" rirua l-; al·.·p:"! 01·,1·1.,. ~,, 

:.!('IS p.1tirnts .1t low dos"" of .ibo11t 100 intPr­
niltional units per dily. Accnrdino to Profe~sor 
Arthur Ube!. a specialist in therapeutics Jt t!·!' 
llnivt>nity of tlairobi, illl a patier:t nt>rds to t!n i; 
pop a KPmron lozenge in his mouth. then Jpt it 
dissolve slowly into the walls of the mouth. 

The way the dr•1::i wor·ks in thP hody remains ii 

mystery. It may be that Kemron increaces the number 
of defPnce cells called ?vmphocyte~ in thP olno~ ard 
qenerally rpstorPs thP body's ability to tioht 
di.;1>as1>. 

"lhP results we havl? had from !1:1?mron have h""" 
quitP spectacular", Silys Jos!'ph Currwnins, prl?sidpr>t 
of the Amarillo Cell Culture (ompilny \~CCC>. a 
Te<:~-hased rompanv !hat hils hecn rollaboratino .ith 
Obel. lie sugyests that the dn•g may be wori<ir-•.:. not 
bv ading on thP body's in'ITI11n1> system din·· cly_ r;rt 
by st imulat :1.,:i the ilrl?il ar·ound the tcnsi ls into 
triqo<>r·ing thP immune s~stem. "Human bPinos 
niltu~ally produce a nasJl secretion of int~rfpron. 
bu! only ~Pry rarply. All w~ are doinq is what t~P 

hody does naturally. in a daily do~aqe." 

Claims for Kemron are based on the rpsults ol ~ 
~iv-month trial in Kenya involving 101 p3tiPnt~. 

Arcording to doctors from the highly-rPspected 
Kenyiln HediLal ResearLh Institute (KEHRII in tl~irobi 
who carried out the study, almost all of the 
pali1?nts rPported the disappearance of the majoril, 
of symptoms associated with AIDS - surh ilS latio~P. 
wPioht ln<;-;, cliarrhnea :i•.:! mn .. th >orP<; - w1~hin s·. 
weP~S of star!inq th<> treatment. 

AftPr isolating and purifying thP rompounrl_ th<> 
col l.ih;n-al<irs '.Ought approv;il for cl iniL;il ~.rial-; '"' 
AIDS patient-; from KEHR! and the Kenyan Mini-;trv ot 
Health. The patients readily offered •.helT'selv<>-; !or 
clinical crials. and none are reported to have 
rpqrelted it. Not only are they ;ilive todt1f, hut 
they have been reiinved of their symptoms. 

Th<> most difficult part of the study, accordiriq 
to Davy Koech. an i11111unologi st and head of the 
;tudy. was determining how to dilute thP rompounc! 
;ind set thP correct dosage. The researcher-; knp~ 
only tno wPll that trials with high dosaoe> nl 
intprferons done elsPwhPre had proved inefl<>c tiv~ 
and snmetimes danoero11s. After sev1>ral tr·ial·, tlw 
rese.irrher', ';f>ttled on a dosaqe of 100 1nt."·rn;,tio11.rl 
units ppr r!'ly for ilrlult patie~ts. 

M.1 .. y ·,, iPnt ists rpmain sc1>ptirill. ,ir•yiir.•: '11.1• 
the qmrl,. nt pill iPnt-; - a total nt 101 f,ID') 
p.1•i,.nt·. - on whom the rlniq hil; he<'n tr·iprf 1', ''"' 
·.m;ill .rnd thill the t_p•,t-; wer<> nrit. rarriPrl o·rt -..,i•h 
pr·rir"r 1ri11tr·ril-;. There i; ;il-;n drn1ht th;if "'"'h" 
dr•Hf ',111 hP elf <>rt iv<> in -;urh •,m.1 l l clo·.e;. ll1•"f 
,il-;n rontPnd lhitl fillsP pn-;itivr·. fnr HIV tPnrl '" h•· 
mor·e rn11111on in I.he Atriran popul.'ltinn. due tn hirrh 
r·,itr", of other di~Pil'.P'i. <,uch ii', m.1l.1ria. 

llnr· i•. ti yet. 1Pr!,ii11 whether thP clr1111 1·, ,, 
r111P •11· jw.t ,, 11.il 1 i,it.ivP. ll,.vertl1<>lr-.·._ itw 
r 1..tim,-.tl ,." ... 11lto; ilrP intr·lr1uinrr Pno11r:h to h.t·.l'f· 
r onvinr "" 'evPr.il ind•penclPnt rese.irrh<>r', •h,it 
f11rlhPr ·,t11r!ie·, o;ho11lr! hP carried orit. "fvP" •I 
nnly 'omP of lltP imprnvemPnls in the KPn~;i st11<'; 
re.1lly work. it would hP worth it". 'iilY'• .!O<;Pph 
ll,i<;sPt!, an immunnlogi·.t ii!. Mount Sinai Hosp1t.1l '" 
lh>w Ynr~ .. whn is ii"'" it i '"l ilpprov,i 1 for ..i -; i ,_...,,.,,.-
1.ont. ro l I rd t.ri.1i in l'i p.it il?nt-; with AIOS. 

.in -

So t cu·. r~'"-.:i-1rr h~r ~ t· .;._.."), •1ot ri~.:u~ -1~ 1 o • ,, 

itf.:u1t;,., ~tny S!d~-@f~~'t-;. ('It"-~·-? dr:J'!. Jr.1rt !t'"!" ;,-

1 n• r·~,1".:. 1 ·1 apppt 1 t iP a~,d ,l 1 0n~t a~it ·~-.!<;,; r ~- • · ;~.1 • ..:. 

Tb~' ',fnr·id Ho.1lt""! flr~;,..Pi_-if•in ..... ~ 11 l~ · 1·, ··'!'-~"'' 

t~ ::,upp1_,r·t tur~h~r· :.r·1.t 1 '\ :,~ "'-l'!'~,t .. !·~~~ t'.;•· ,.~w...;?~·. 

~1r·e ht>; no lrper·1" <l"'·~•t~d tt-.- t'··"') .lt!-."•• ,';, 
<• ip•;t ist-... w116 ,,ft i1 i.ll< h.-' : •.. , ... ,..;1'. p! · .... ,i 

ptff:• t1vf.!. ~t"-mror1 ~t1ht bt!'''~t i~ P•J·)r·.:.r i•.J·A· ·-~~P-. 

~~rau<;.•"' •t le;. r·,c:il."ttl·.rel) t~:~"Pi£i'"<;t·:•""' t.1 or:~::··f· 

Fnr· th.-::i t1rrtP b~i..,1}. h~w@.pr·. -.;;.rTc.·1t·c;•-: t.;.rr-11•· 

td1J~i(•1JS. '"~~ LJ.:·, r:o~ d;sti--:lie.,,•· t~~tl 1·;.<;1::•.,_ ?,1 .. . 

;t·1nt;~er .-;1-:.~.,t i-;• o~ '?q'J·Jl 'omr .. 1 .. f'""'""' ~*"':~l .. 1'.t ......... .. 
t ~~ :fn•o ;t-; •- l: ··. 'i.~; ~1 .-,,,t t 1 ; ~t· · •)hr. ~-•:.: . .:.L .1~ ... , •• 

!"Cl;i•Hr':l l1Tr'?Cl•lr cf ., .. (i ;.1 .\~r-:r,.,_ Tf ~-". ·!~"<; 
P<fl.:C"l:T ,.~,1:1t'"'. thPf'I ... e f_.1n d,l• q..-• ._;.",.;~·'·1 

l·1 ~~a mie-dr.t i~e. f._hP jil~ri,..;~ :r;...-tJr·•;:-- .. ·•· .. 11 , ... , 

ind i c 0<ted that it wi 11 st~r-t IT'J·-.-.-pr0d-r· - ···1 ~ • ..,,-~,-. 
:or· th•· ~·1··.-tl f1nd rf-'o:or~a! "'.:trL. .. lt _:p, ,, . ..,, •.• 1·, 
r·ese~H··_h ·5 f,(\:t1pl€:•.e. It 1isn p'..;··..-, ~~ ! !':'• .. : ,l 
p h ~ rm.J ,- .pt: ~ ; r r1 ! c;. c rymp any ; n P ~ f' '. 1 '> t,. f r 0 11·: 1 ;. ' ; • .-

d 1· ·Jo f •'.'r t ~.p U) f'lnrt [ur•_·p~_,n rn;u-~ et o;. ! S···Jr· .. 
Dt-: .. ,e~orme., ... Forum ... Lil;:~·Jq:~o;t 1'1•tf")1 

PoihP Pro:lurts. thr-l'~ <;•_1l>•,:.!i;ir1 :it Hn:r~.ir·-!.1 

Ror:h~. h~-; de"·p~oried d SPrit•'; (lt prom1-;ir1•; r_c.r:.[lf")'F1d<;. 
to fioht .;.rus. One er t~e~e prqt,:.iindo;(· ;.,~1;t t~rit). 

uimp,..uri•I 17. io; a potent i'lhibitr>r- in vitrri ilr"I 
di-;pl.1f5 hiqh -;el<>ctivity 'n it•, a•.t 'c". tr.·'· n~µ~n; 
says. 

Tt-.e-;.:io (f1mpq1EH!S ~rp. "°:if'fP df .. ! .·P C''lfli,1'°' .. ~tr·.· ::·­
'_. Tt~-0 t'"i.ln rtny ott·.cq- prC'~.;;;~c. lnhl!'lltor o;r: f~, 

-;yr:l.'i<>~iz!>d but havp ypt_ tn ,,., d!>vflored. t!,,··'1 .. ;i·'d 
ot•1tr (n~p<lPi::--;. <o1;f" 1l as ~Pr(~. ):'!':ftt-",lin'?' R(\erham 
~nri Upj~hn ~re ~l~o io0~ing a• rr~tPinA";P i~hihitnr; 

in thP f inht ;ig<1inst AID~-

Comps•:nd 17 is r:Jrr=-ntly bf?inu t_e<;tr>rl CJ'1 

.ir·irral-;. Althor:qh the i,; .,itr·o il•.'.i1Jr Ion~.' 

prq.,,;. oc; 1 ·HJ. tt•e tompd~"'I' r.:..,;ri ~ 1 .. , : A1Jt i ous rlho1:• t L~ 

romooun:l:~ future, not1n~ th;it only after ;i lrn~ 
..,PriPc; of rlini(al trictl-; in h11m.1r.c; (tl:n a·'y 
pro'1oun1_Pmt:r1ts .'lbout th!? tr,.,.i•ment •., vi.ibi i it 1 he 
1'1;\dP. 

If a'1 n0r:ir, ,.~11. ""O...., .. '),.,,..r. rll·1ir,1l tri.ll~ 

-;'io11ld st;ir! bPfor!' t~o> -'nd ,,f •t•i-; 'l",ir- ii; ~·1•np<'. 
Rr)• h..i · .. did th..lf tnw...trd; th1·, i:.r~d thi (OrTfdi ·:l1! l 1 ... , 

1>f'Pn ~Jt·.rpn ~1iqhP~! prinrit, "; 't ir: ~~:,.fl .:iri 11 

r, .... ,...,,1n h proqr"1mrnP. ;,lt~·.-, .r1t• Pn1 hP rn.1-, • .• ~ •. ·~., 

J .. )·HI lfi ~ti.• dµvplo;•rnPr·~ qf .1·~ '-fI·. Jlr·qt.·1·.1 .. 

fr,hif~lt•Jr. \••1••r,1l '.l!•Jf•· ~,,. •·•p.-.,•, .. j •,, 

I t:1ir.1l •ri tl~. -..it~·~n •r,,-. fl~·· 1 1 :"'')"1"1 · 

•p1u·•T•1~-.·. qt tbii 1rimr::"ir'ri ,,. th .. ·1 . .r,,11·~··· r .·.·:·· 

I ' t t i •· 1-• t f 1•' t rt 'I" i r1-; t ... ~ t i 1 ~ Jr ,, 1 : '• r ' 1 -t f • · '. f \. ,•;•,, :1 

.1",p.11tl1 pr~l•Pin'", ""rl'", d1•'1\c~t\d .-t~ .tppJ;,,,~,,.,., 1:1 

Jn mir rr1"!1nl,lr. '", 'lrdin·~ •n fhfl i;r·q·~r ·:' ~\,- • i .I· 
',f 1 r•rd f ·,• ·, .,.fln i1,1·o1,, J (1p .. 1d t hf' prt1t ~· ! rL)',•• I 'lfi' !1 T. ,)f'"',. 

Th•··• .. , 1id .111 •.hr· f'""'",11lt·, 1r~·!l1,,•1·d .1 r•:•:f, 
• h,.r,tpPrr• i, i ncfi ... ,. 

fh•· 1P·..,•...t1·rhr•r•, ''H''f•n•r,1t•"I ·1.i fjtrj -11,.! J·''I jllJl 

'f'''h' rr·(ld11rt(,, fhfl'/ fn11flr1 t,,.H) '",f:"•q11,•Pf'•'. ''f\ '_l :'! .ir·d 
'J·l'j-µnl. i·h1·-r'ro rind fyr-r'r·o, whirh ,.,,, ,,, ; r 'i .... ,,,.,d 

h ~ ti I'·' r r n t P i n rt c; ,. ·, . ', 1 "r ,-. th"<>,.. -; " ,. ', .i ,. •· ., •. , •' 

'•P'''1fi,, thP ',riPnti .. ~tt:: hr1p" th,tf •'1•· q"''(P.1r.rl ,.,,fl 
-.how Jn,.. tn;irity in h1Jn•.111' •. 

Hnf fm,ui--1 ,, Rorhi-• ,,1 ... n h,1•, twn r·""'''' · ... 
trttn\11ipl,•',•• 1nhihitor·. in rli111r.1l t1·i,tl· .. '1(H .111d 



~ ........ , ... ~ ., 1•·•,, ,-~l~".1· ... -. ;·1h~~·f•.,,· .... ~t•(~t .,-.. 

i.·· ••1 . .,. J·f .. 1·:• l J•,, nf ~ :;., T ·~/-,.,, ..... •," ,.,.·q·t.. 

t; ~·.l :· · ... 

:. T tr,:··- . ..,,, tl•- 1
·,. .. ~···~.· n• ti;q. ·' r~· . ..i.r·.., .. 

,., •• • ... i ·\'.• ··~11;~,1~ '~ -·~d~ ?•.Sr ;<.t,,'_M,~,-, )')·11t·~·. 

; .• 1·, i, •. , • ["i·..,•r·~r·~.~ ... ~• ~' i ~~,:r •'t~ .... ~.,,.,•h T~· •. 

':~111f •• ,..hi1h ,,.r,.;~(~ L,1 . .'.l rn.rtt!~ .. i..,., \!1.J'.: ~-.;;1l~~l.:! •,1 

'!'!,\:•, r-1~ ; ..... ,~." .... '-,,, f ,1•i ,,,, Jr_"ir'·i·~· .. _1~.,::. ~l.·r"' .... 1" .. ,, 
'· .1 •• ~. \ t .1. r• •'·! : r· . .. 

o,('lf t I 

:.~.---•• -~lf. t:~···. _,., 'hr. l',l·~ .... ·.::r· !:·~· ;"' J~·- !;· r,_lfl'" .. 

,1r··· •,-. ... ~;r~r: .1 pr·:,'.,'.·:-~,.1~~r! ._..,,-,-;.,c .l!J-lin<;~ .. •.!il'. 
q ..... ~·r·: ,,. 1·;ld ho ,-; ~-\f•'r· ,1d•.·,lr:r·.::i. ";fr'.,..(' •1r,!rH? 

'; '1 ·! ....... .,." nf '!!: ; ·:.-If ;., ~.,.,,_.,. · .. lr ci~ ... ;~ 

, .. i I: .f :·-•1 · •. 

r,,..-.. ''-'A •;T..:a·1r··-,r.• ;, .rt~-.~y I. i•; ff)r .,,,"'\:'"'"1!•r.r1•~,! 

!'\r•·l'",t ,;n.• 1·~;ri~,, •-1•11 ... r :tr.:. !'-.:.ln~J ~ritr'.Jd:1·~rl b. 
t; .• f1T,1.r1:,~ ... ;f-; L,; ..... ; .. ;,,., qf Tr·t.1~1 ~'i·l~1·f.:.qt:P:.-; '.:i1 

•·1~ t~r,~. ~~:~ft .t,~~~ ~i' tr'r t~p rl~tnr~;~,1 n 1 

••·h -;--.rb~-:. ')r1f()•_Jr7>!'~ ... -. ~r·n'Pl~~- .. h;r_h rpay b~ ~ 

pr-· 1•:-1n·.•:. f,l_tnr· !n ~ir'°.1;• .l"l""Fr. io; ri~·.., h~:i<l 

!. 1 •• 

":i1°·1! ~' .. Ill ~ .. H~~~P'! h:i Tr·!tr,;1. Ii· •ht·!:~. ••tu 
!tr-··1~1 •. 1·.-~'•<tb!µ f1Jr· ,-~\edrrh •.;Se QP:· •. 

~I·~ (i.-~ '''irf ~ 1 t. ~ ··~"' r.:."i..:.~1-, h ~c;,~~ .... fnr ·1c;."" 1n 
t :,,... :1'1-P.ti ... t.P .. -..... '-n•. r;t 1r•·fr'.~•·v u·rnad,.,t rJpTn p~ ... pt id~ 
1 1!~·,, _ ,\ ;Th1''-cr •_t,,l• "rl.ly tu: il';"i.r"rln~inrl ...,Tth n· .... 11·it1n 

ln··~r wl!l ,,,... 1rt:-n~1·1,."'ci L'\t~,- thi' ye.-lr. 

P·· .1r.-;,t·f l~ r,.,~Pd on •hp rln•1hlr :'!nt Tborf1 
-.• 1ndw:1I· prin• p1r:... 1:t111:iru1 !'- 1 1t~· .1 rr:nnn1.1r~•,;;t1 -1"d 

.1 p 1 1 .: ~ 1 "-. ·' ~ \ ~· t ~ f-Hl d 1 . Pr·~· t i ,,.-, 1 r '1 r·-. P v ,1 l 11 rt t ; o ~ ·. ·. •, '1,. 

.,.,,<;<;. r·•l1tl·.-T~y ~tl "°'"-' lP.·,r, t_h..tP O.! pnr ,-~rit ..,.tt•, 
irdii· • h:•!. r~·.'i h••t.~-~.~!hurit. h 1:G ~:o.ialn-frpp 

~1p 1 4 -;.,,~, .•• , ! ~. t .,t ~' ~ T: i rir_J h0rn~cr ... ( ~ H} ;;nd l H-t r'?P 
t .... ,,, -~ •. :h·:r•·t 5 .• ,, .. ,.~ T·Jit·.- '°' 0.~· •f'!lf\l,'ml fhc. 
.l\'H\';' y .. , f~nr.1•·---d ;,-, •l f•f"Jrth•~!~ t·1~,...J. f r~·L 

rr1•nr. fr, tqrr.:.·-t! 1· iri..,·olvPd in rff,(l!'i°'tnri; 
with ... +•·1pr·14 l f •1r1p._:...-l· 1 rt i .:tono~ ~ i r ~ c ompan; p-; i r,r 
f1:n~r•-,ir1 ";.,,1.-.~ f!f •~+~ir ,_f;nic11 rirorf11rt-;. fhp 
, nrr.p.1·.y t .... 1 whf'l~ ! y-.-1...-nt:-rl fi.• .. 11•?· r.:rr· ';.t1t'l~lrfi.1r·- ,.,, 
Pt!'!",•p~·-t·,)':.p·1 )hPi~ n11 rf!r.lJ:'-t'ly. Tr1tcu1 fOf\J"~ .. ·•. 0'' 

d·t'"' ,:,\~Plr?tir~ .... ~,t .t···f '"!,,,Pr·: t-tl T,-,,~ 1Pr1 o~ 

fl"tPTI,F,••1t1r.t:.-, ,Ptd ri;,1f!•i•1';•,,. rr•H~U,t'; !or r..\n''°' 
·,.lr.ll 1ji;ir •. 1•J•'", ,t•1d '"'tL,r ·~.:.iir~q·1·. 11ln .. 1;<;.Pc-,, rru 

f ';I ' f' •• ,. : pr "r ,,,-l t l r) r.. p I~ ti ... ,. ( q •. t ..i. t : t I 1 I ' ..l n ,, 
;.•i:1·,.!fq•·, 1·11 't•f .• i r··d,.,r·. 1 ·~ ")f'" rr1•r.:~ ~;,,-., 

'.r11 .• ~!.1~r·d.1. '.\. 1''1." •. 1')P11r·r.-.: ~,-,•f'n, 11ri.r·· 

f,.. 

, r ~ , • 1, \I~• 1 • , ,. ~· .-
1 

!'T'.-. • • I r r · 

r! I t" 1 .![1p 1 I r ·I~ '')" f ')I 

:i1 ·I ·1 .1 I·<"'' .. •, • 1 ~ r , ... • 1 

f1 11'1 I· JrT'tr1 • l 11111 ,tl 

if' ,',r> j . .,, j rlq ·l•:•·P f 

' : • ,1 .1 •• ; ;1; 
,,. • ·11: , 1· • 

t , hr r-. • 
ff .l 1 "LI• • ,, 1 p I I,, 

pnp•1 I,,! '(••\ • ' ·, ·, t 'r 

' 11 I •' I ·, ,11' f' •·•I I ", t I I f ,, r t ~l I\ • ro ''I•• o '. , 'l f ~ ,' " , I 

,flfl ··,.. l·r•rn 1h1l1!rr·,1. p~,. d1·,,.,, ..... 1· +11.r· .. ~.· 

'1'""1•''' r!1·,·ird1q· .tfld ..... f,.,,, .. 1.~ .. ,. ,,1 

·l ,. , .1· 1· I 1 f ,. •'. f"'' I .tr1r I rd ,d1n•1 t • f ., ••.Ir"',. rt 
·t·11.1• 1 1•11,•1·rl h·1 pr·r·,i·.fpnt ti,,,~ "'·1rt1 ...... ,,.,,.,,.,,,,,. 

... h·,:1 hln1~ th'' 111rir1·., ~hn th1r~r1 ...... r·, 1nq rl'.,,~ fn 
tf,,. l.nq1• ,1n·•·:nt·. of ,,,,.,,,,,,,l~.,J,., fl~J:,, r,.1,.,,,,,,d h, 

i '' 1 I ,1nwi1.tt '" y r "I ; •,. 

,, . ...,,!·n~<.li tria 1 ~ hav~ -;ho ... 1~ ~·~i.1-;.: .. ~ 
'l•)r''-'·~·.lll, a.·r:cl~·,:--pr~d fnr'TI ot ,ln ..,~:-.-r. d•l.:-= .... -:.,t 

~ r·'l..- 'n.1 p.l~~'. r~.-~'. ~" rf J ...,~...,o T ·;t» !' f,.:·(i,..:a ~.,,~-.:a•: 1,.., .... 
T~·~ Pn:w·mp •~\ u-;.ed ~" ~r~~t ~h.: rl;""~d·'i::- ·,~ 

.,~t' r1~~0~ b~:t _.rt .... dlot;ron~i~1·1?d d•.J{'I t,, .1!'i:irr:~r;. 

:. F"r·t:ir".•' dlau~,,Js.~~'-"' ,_,Jm~~''•· ~li,,r .. ,,!i .... S·.-~·-~,...· .. 
•·.1~ d~·1@lf"lr.>t! a rt·Jlr:!J. ~'1'Jod tr.~t ~or ''~'f:l ,,; .;,r. th'·~ ... 
"""~.tt:on~ tlta:t CcV1 ··.:tuse r:yst!r. ~itlr·a~i..._ !~ :.~-~ 
t~f_,~,•tfy T:) p~r 1e·1t Of !r~c!:vTdJ.:ti' at 1·1or,,,L n• 

~ ....... H-~ria r:~; ldrpri .,;th t~1P t!;s~~ .... ~- I' d~• ..... , "·~ •;.,i 

~h'.1T~.1 Fsoq m•rt;1tl')ri ~nri h;!'\ririrl"inn flP~~- ·~r-:;• 
=tinn~ l f iPrl ;., T'l~» h~ °'riPn" it;, •.::.;ttr,-; ,1a. ••1 .. <;, L 

~·i~rf,.-&Jn'-: t'ospital ln Toro~t,, .1n:~ Mir-hlrJ.'.l~i 
11•1 ~·;Pf"'",. T '° Y. 

:·ru~tr0'lil-?rs., f'ias aric;".'ri , .. , ir-~r'•.i.? ~h-'' .i·!~~, th.:-
~ ..:. -; t • b ~' l tf ~ n ~ i f ! ! r 9 on l 1 cit r ,. t er"';. .., f ~ ·~ p ~, ~· 1 

• .-i r :·fl~ 
·.1(1.•:~ "T1u•a~io..-,, '"-'n orly idoritTfv I·) p~r r~·-• rit 

• · 1 r_;~1TD\ W~•-) f_c:lq pit"i.'i on t_hf' Jis~-l""~- )Hrf'-3 tnPd·,-~1 

•)p!~i·o:·; c;. 1 1'?'.l~·"St thP te~t ~h0ulrl h(' r·pc;.~r!, ~t-d ·~1 

1,.,.,; 1 ; .. ~ t>eTio>vPd to hP .:t~ r;<;~. •S.,·1rrp: E·rrrJrei·: 
'. h"'"' i ca I riew·>. JR J11nE- I l'ill l 

' .. !'~•Vi p 0Jrsuc~ IL-.: for C': therapy 

1 Plu<; lias f~rmed a r•<;parch tnil.:thnrat;n.., ""d 
! ,,·p.r.<;ing ayreemen~ with Hasonir M.,d;r.:tl R,,.-;,•.H··.~ 

:.ibnr~'-<H"W (HH'RL~ of lJt"lr::d. rJ~-... 'i11r~ .• ,.., ... .,,·jr·11 •'''-" 

.._~e nf i~1:'ie system fa(t11rs ~or· tht:- r,1.1tr·rd ..,i 
t>~p .. rt,o.n<;ion. 

Th~ l ic.e-~ce aoreem~n~ t:<Jvorc; ;tH~! 's p-l".E-:1t 

ril)hts ~o the '.liPrapeutir 11Si' nf int.,rlpuh..,-." 
'I I-~·\ ~nrf f'Jr\·~"1 i ntorf Prori. ,..- .,,. " ... '". ;t r rt T; f :'lr-.1 i .1~, 
hio'Fchnolna1 •ompany. ho'ds wrJrld-w'dP rinht-; tn 
.. h,~ rc<e;l',1rrh ~n'1 a rofTVTie-!"l"i~l 1pt!l'l~. r;~"' r-o"np.1~·, 

r:~,l·111:rHtr!rP<; •_JPn~t,,rt:l!y 1o»n9inPpr·p<f Il-i: ;t'; 

~,.n l .:_•uL; r1 _ 

'.iriPnti<;•<; at MMR: publistwd r~suP"' "' '.hpir 
o;t•1rll~s of !L-~ 111 th.:? r:ont.rol of t'yp~rtf~n-;!.~·: T~-. ..l 

<;pr.ntar.eouslv h·trf'r~en<;ive r.:it '5"R' modPl. ;,, 
.~;\n!i;\ry ".hi-; yPr!.r. Dr~. Rlrh;trcf !uttlo fH'\rf ~10.ronrlrrl 

noro~na rle;rribed prpvp"tion of the on;el "' •hp 
cf'~"'";" in maturi'1g rat~ anrl rPd•irinl) hlririr! P'"'"~"r•· 
to normal ;,, !hp SHR r.:t'.. 

o~ the h~~i~ nf thP~P prP-rlinir~! fi"rl;~(!~. 
L ·m~n ;t1Hiio°' w..-rp bPnr1n ,.\~ tho C:,trtP IJn; . .,.,.,.---;,;t., n' 
~;'1,., l'o,-~ tfn~l~h C:,r:_il\n(~~ rtiPtr-p .\~ '·1r.111J'".,."· :tu .. 
.. ,.,,~t .. .,. ..trfl l.fPH1 ""'PPrtt\d .') ''ilfl·H:d • ..., 1r~· i.1,!•· 

r.Ir<lf;O,\r. l"'IPrlir,.tl r-P!1•r" ... '· 

fhir• m•'f~l,t'li..-,..,, •h..:.'" !,,IJ'",•l'. i~~qr•ql•1•:•• 1 '1' t!O"'. 

'·"' •r,•1, •• ., ••• ~1!r·n~! pr·11-•·.-:11'et i·. ~lnt ·1•;,j.,--.•,,,! '•·;• 

t I-, J ', ,,,, 1 Io"• µ 'h~' ,,(\l ••. I •1• ,,, f '.I• ,1 I' ': ,... ! j 

P! •n ,i,.-. f'rr.)•r>:u-pt rif .,t~'"I 1qr;tf;•io;:• 1•1. 

.• -.•,-r: ;"rr!11••11 ·. 

" p 11 .• • ,. I ; , r •. ~,: ._ ·., l "n' ; ·. • ·. 11,• ... .j. . 1 rl ~ , .. 

r 1 ' r l 1 r; r n ~I j · J 'l r • 1 n r; · .... 1 • f1 ,\ 1 J' I 1 .t i ~· , • 1 I • .1 ·, 

1 l1 • .,1
1 r•1••·t fnr .-tdJ..lrrr.tf l.1r!rif" 1

1• •.l'H'' .•' •~·'' 

( '\• I T r 1r· ,11 T Pf 'i f () r ' l ':1 • r ,\ ! (Jn ( "l f• '!'(. ;J +· ·, • r 1 t "', 

'r'1 11 '11.tl·. rJf thP t,,.I') 1!r:1·J·, i·i rrunhin.•!1,n• -,1\ri .. ,.rl,.. 
'"'f'"'I r-.t••i nf f~HH,·r re>qrf•', ... •qn fl:.l'.I ,...itf~ r! 

1 1 rir>t• I '",1••;1 f P: 

,.,.. l'J"llll 

T ... , 1,.,.,f1nfl nP11n1 ... rir-pr" '"'~'"'" h,1·1•· d···.·, 1t•··d 
~•11· pn• .. riti,tl th1·r~p'"'11ti, tH"nnt•t-. o' •1~.1n·1 

• .1lr 1•n~ln qr·r1i•--1rl,1•rd prpt idn f' 11fJPI tn •,, .. ,, 

tir.11'l !1,l•mnrrh,trf''- ''1WP •• 1 ll"ht••l ..1,1 ... r•,1r • 1h1 



P· r·' ~ ''· . T •• :~:d .. :r d··· . .., ! "r'"· ! t, ... ; p YT t ,.,{ ~. 
'·' •.:·.• ••,• ·, ['1·.-·.,.•n~ .. H~ l'J.P-.'.;! ."\ i4t ~~.IP frt ~ ~~ 

~.,•,. t1•.1
1 

":,P1d:l f'•lft:f-''1.~ nu 1 • ..-r~llf._.:t! ··.' .. i~·~1'-Pd'!Tl 
·,,L P. ~··11~~.,, ~ .. ~._,._ -;.~10 ... •1 ~.f1c1t '.~r.·r- l-irn)·.-:-s !d1•n1~ 
1 

:, ... " ·'~•: ~·~·1·nn ~t •~, !'p.fi [• a,~.,.rr:-r·rh.rtu..,. .,,.; H ,, :• 

.".fl! ftf.l{!'~~°'t ;, .... , !r 1 h., ... r~r,.1 ~-..-icf r~fl'1r~~,, ,; 
~r·•1rt• •'1 .. · :15 rfl!1(~ ,lr~d (hu\l .. ':.dm;nls~,~~;{'!on ~o JT:...tt·~··· 

1 f;l.l:t'\·1hii ~P4'' ~ ;t ·~ thf'l Un!t••ri Sta~f'-;.. 

·;·l,.:t!T!wrf~~ hd, fP"l ... ttJ tbt- for·t=-fr·eri•. r·t-1.il?Pt!·, <'"­
d- •. ··.._;!,::"""• P("'!rlP~;,.··. ~ ~Fll'J·~dl~ tr.lr~'\.r-!Tt~tl~ 

r·~ ..... ~.l.._.: ... •1~·1: ;r':!t:.,t~fl .olpr1·1)•;Cl~·~'.,. na:t n ~11·t·~·· 

P•A,~··~"•. ;., i'l~) i)•_-H~· hi4if ~h~ -.f1:~;mc; shr)i11~1! 'H1 

• -.·T•··-~·". ,.,t •h,:: ~~4'P1~ ... -i.. ·,..f"';t,·~ ,·flr" r"'.""S~:lt lr. rr 7 · .. > 
~ 1 .1r"':l'rlt"lt-1,. rf1~f-.1~.-: •• 1 lor1rlin(} (,'tJ°'@ nt °'t=r·!Ti~ ... 

'. 1 ·: '"'-" T l ;; ' h T .l"' 'i rl i ,1 ~ i • f r ')"1 ;".[I[ " i 1 1 
~ r ·:·~·=' .- ,-. · · i" '- ; n r.ni: ~~rt .l h~ T t r.rur·~ r omp'1n.~.rf t n 

....... :. '1., 'r-ldit~:ifl,ll ridLH·~ !T1~•h0dc;;,. a11n..-.i~11: 

~'-.~r.qi· ••. , bc 11••1 t'Uf"h ... OCf~Pr·. tJ~lPC the littP"'~t i:· 
!·:··t., !•p1•inflV~ !h,:. ·~,·')~ -Tc;. m1tt.h !ilc;;,f_i:.r than ~;.,.,f i(t1 

.l• i.lbc't"rltr,r·..,-b~~:'·rl Sf.fp~··1lno tp~t .... rl·.~!J ... !•!,.... 
'''':!":•-, l .l ~ l .. ~ ~l rl .,,. I I ~- ~ i ""P' pr ~ c rf=- ,. f (\rm .. 

:.;q· .... ~'' wrt' f~~v .. lnp~d ~" n t.-ul,,,.· r_(1n~rll.l·1 

rr·ndu•' thrn·1n11 coll..1:'°'nr,1tinri .... lth tho·~·~1ivFr"it._ nf 
...... :!""t•.\ .H,ti fhp l.1hf)r-;ttor-..- (PntrP for [ll~e~,., 
•,,~-~,-,..,; iP Pt•~ ... ~- Thr·r.e ).F--=tr·c; in fip...,PlC'pmpnt .. th-.: 
, •.. ,,,,.1,.~, 1·n-~~-;, .. '?rP J"lrlr~i.lli~· o;upportprf hy fpd .. 'lr~l 
r •·".•'·" • h ur.tr· t c;. 

!•. ~T· w..l<. ;,,•,·r:tftrf'P!~ at t·i~ :~r.~r·!r·n,, Snr;,.• .. 
P••r r· 11 t'?•dr_v1y ~nn1;~l l'T"f'Pt:no Jr :\'1rlh£-1r.1. 

.il· 1 11rr~t,:1 l~-;t ...,Pe~ t\nrl ... ill hp m..l'r~et~rl 

• • I · .. _; , " 1 , ; n ""' I' n ii P rl 5' il t "•. by .\(I [ • <; 
.i, .. _,,·,~·1t !nr1 oartr. .. ')r. Oruanon Te~.nllr.iJ Corporati0·' "f 
<.:.,f •. ;,.: 1

-. r1nrt·.1:-:i. ~Jnrth tnrnllnrl .. I-i ~~n;trl~. t-DI'~ 

·'·-.·· ~,1lr,._ tnr<t,. .. ili m:tr~pt ~it_~ to provlncTa1 
·.1hr>;-.1•--~• ... ~. ho-;pi toll .ind privatP lahor.ltoriF"•. 
;t~ ... •r·?h:1";q!" r;1r~nF-r", 1n ftJ?'lpP •. Jrtran. Ait';tr·;tl~.1 

··~·~ i·1tl-i ~1rl'1~ ~1r·p~dy bPOtJ:' plrtrlng thP procf•nt '" 
...• ,,":'. r· .. 1 h.1nd-.;. 1S,,11rr·.'l: AD! ('i~gnos~.lt-; Inf. 

•1 ..••• ~ •. :p.1·.r. :< M;h· l'l'lO 

:!: ... J,, P:npht1rrnarrntir·rl.l; Inr .. ;ar1no•1n,..~rl ~'i~t 

rLI' .. 1qP•·d ~n cHH'PP!'nl'lflt tn (~f-; 't/ fJ 1 J~ i4: jnint 
1 •• ,q;'1 f"')r:r.lmrTI, .. ·,.ith fll I Tllv .. ind n. tn i.-.,d.1•· 
,1r•· 1 f lr'.r 0 .1 r 1,1"",", nf h11rnrln f}&'"-Pt'·~ r nrlinq fnr· 

;"l'"I f, •1• • 1·nt 1·,d n•'t'VfH!C. .. ,.,·"'t"tr ' ( r!'; 
~·:•\·.i1·\:. r:,1~--·-·<i fr0m ... 11rh ,-.-:.r•'lrtnr"". 
I'' •f'.' 1 1 ~•-t' pr·nrJ11,t--. 'n1· •11•.1t'nrJ 

,.,,, Prit fll '. 

m.i ! 1 r..ld • ro 

( r;', rf1",f'Jfl, r 

;· • t• ~, r • .., • l 1 f n r • ! •• r' • "". (1• • ; f l r 

f,ll!t•d r If 1t,1••1f'- .'.it'!Fjfl .',1 id lf.",.°11 

•• ,, t , 1 ... !; 1, 11 •• rr· 
, ; ! · t fi, bnrf y . 

1 f,, f :.:. rPr,..rt nr··. 

1 n·1r1d n•1 t 110• •,r1J I rt• •"' r1 f • 

"h.ir·rnrtr 1•11t 1•rt1 ... wt· Ir h ~ .11 rp 
.. 1r'• pnt,..ntl;\ll·,. q .. ,i>f1d ;n 

•,. 1ti1·n .... ,."~, ... ..lnd r.rrlPr'".,. .1,,,f in t, •. ,,t;n 11 
1r •11!1 tf"'"'r.1t ;.,,... rlf"·''"..-·''· 

'I.. f'' "j ,., t i ", t fJ tu~ : •1111f,,r! !1,. I ; 11 "f .irul 
.. , ,i, .. '· r! b·., ,",I 1,-.11 • .1t 1t ... IT'nrlrr·n h1ntf11 hnnl"lq~ 

•· ·""''' 1.11 ility ,,..,.,. lnrnr'n. f.tn.lrl.i. [t wiil 
.• 1.,, :r1 qf._,. ',f 1,..,ntir,f•,,. frnm I illy Rt.')<:.PrtJ'1h 

~.d•pr.1•:1rft•', rt'". wrlJ ;t"', IHli'.:~r"",;ty-hrl'=..Pf! 

11 °.r·,111 !1, I'.. If'. p.-.r·t ir11l..tf", ()r·. frir r ,n1,.ttrf ,Jt 
1 "°"'""''" llni·•"•··.itv Ml'rlir.il '>rhnnl 111 th<> lll<. wiin 
•· . .1 ~"Y 1nll.1hnr .. tnr fnr tlw nvl'r,111 t.llpli• 
r1j•Jlf q·.· 11•nr ('I ~,,.,p,_.,., h Prn(Jrrimmfl'. ( <;nlJf"(P: A 1 ',.Ii. 
r·ti.tJrn.,, 1'11 1 j, ~,, ... rlpw·~ Rrl1P ... ";I•, I .h1n_., 1'!"10) 

Agriculturdl appli~ations 

M.f<"l.:'"· ·~..:: S.rtr-: [1;fl-un-t,;t~ .... ,• f~·:t !• ,,l•··f-,l' 
!~;,.•.·, i1.,.,,jnq~ . CMt·.l"'•. f1,l-:; ,-.-..,· .. ~l .•·f• ~ .. n 

•r.-.1?t"•)r~-.~rit.11 U';f- P·,!~l~~ !f)f' ~ .. ~~l··11 n~ :·~ r•-o~·.: 
t"lri<. bin~r~<;~r·tt( ;r,p_ M-l)q~ '"!1!"'- ;, • .:t 1f..,_.,._. •••• 1·~.., 

~·-r1;r:,..J~, ... ..,,d ·.1flr·~;c~: td ~he c0rr:r,'\•'.. 'c;;. ,.._nn~ 

~;.,;r-~~..,c·• Tr ;ct~ ~r~t c')ntrn~~ tJ~"" 1 n!c:r.:trln r"·~~,, 
b .. ..,,, .. t ~ •• ;. .. : r r-!'"'t.'1;,. \.'t-:.(y,:r.tct!'i..:--. ,!"t~ •·71":' t~.lt hr·"~ Jp .... :n 

~'~f" ........ ·.1 c('lr·rf~rr1 ~'' ~··~ tOr'!"!t"o.l~~·-. :"'11,q·1· •h.l" 
$10!1 ~·~TTnr: Tc; ~prn~ ~tirld-~;d•' t~ rn·1trn! ·~· .. · 
i .., : nr·rl-11J pnt .1:• (' hef-t T F. --~ r f ·~ ··~..:. r.,:l~:u•\ -;hn .. i ;•-;:: 
JFS=~tn•He tt.l tT~or·t.1 tO!'fY"1.)r1T:, U'··d 1ht1~:1(ti 
[l~\.~lr~rlt=~. !}rider ~he rent'!;!·~-.,. ... •f'·m1>(1~~'11 ...,;:~ 

•prrf.,.~ ld•·o~-11;,.1~'f- •:·~rt··i~' •r;,; 1,. T•1T--.. ... , •.fi .... 

,.~, '"~·-~ ·:~: 1 rt T. d"il·, €-~'t:ir·e-:r-r·~ti i"!:1 r~'?..,,• ~(;~~·lo .tr-~1~·,,.,..t-:~ 

~,,,. 1 .1:-~1--oe;.,·.1!p t~~t:.,g ~'.r" f''.". - !~~r- t1t·r;~ ..... 1' . 

~,.,·nr!~··'' !'-r°.'r bltt1n~PrtlrldF .. n ,,,,ntrn1 
1~+t--r·~.!'"iar·4'. !Pp .•rti•P t0•;,,., ;, ~~· .... 
t,;,,;r-: .. 1t-;r~d···-; ~,·p prn!r-ln~ rr·nrli;rrf! ''· ·V~l···"'· 

; .• ~~.,tc,1 ~r·nri -;tr.1;nor;, (l! tJ..p r~~•11r,1i i·.· 01 ~·· 1 ~?·!.,fl 
!·.H •. r·1i:or. 3rt1; 1 l·J~ ~h·Jr·Tri:;~~!."'.:,_ '-f,..· 1H!• ·1 ·, .. , .~ 

r1 r·nr:r·;~..,,t.~T•· ~.:..t 5lnc•TCla• tn t1:11 .~r ... ·d~tt-. ~~·•• •,,. i~·• :r~ 

dt~..-1;! t ~; 1, nnrl p;·f-·.pqt. thif" proT i :f·Ll~ fr;r 1 .. f 

, .... , ,u,...l1;n.1r 1 f or-·:~r~lc-..r;:s ; •. , ~t, .... :•. 11-:~r·rr1.-:-"· 
I~ (lr~;·"Fd '\,,~., rpr-"1~~~;,,n tr·1'~ 1_•·...--T1 . .i.: .lr~r: 

E:19~r·-:-.::r·;;"J r:E ... ~ .. : Jen··· ! ;H). f'. 

( ··r ~· r t q!tr ' 'I J'10 ' :..m.-i. r i r· ~ ., I •· ~M; ' ~ T "":°JI ( 1 ,: •• I 

T·.•O t~::lr!YS ot r1-,c;f,lr•hPr4'. r•;t'- ;it r1.-;.r.!h 

,-~f."nPt i I~ rlPd ~hp ot hr-r (tt "~on~u-l~. ~ c~ ,p1d :.:,fl.".. "'"l ~· 

•h,:lv t·rt· ... r- <;11fCP<;4'fu11.,. !P~t-\r·•p-~ t·.,:~T·:·, 1:·..,··.-.... irdf"' 
(!)t ;, r J rl~1t '; rtnd [lrGdu; f-ri t µrf ~ J..,.. ';•10'P~ T f ,.\ 11 I 

~1tPr•)d <;Ppd (Orr1 • Cnr·q rt·Hi r,!h•·r· cr,.i; .. ~ rrtJp"-.. h(~·.1f· 

t..-~!<;ted fJf•J11~tir c=tltpratlon ,, ... in11 ~i\,-l; .... ,. ti:.rhniq1J~~­

dpvpl1lpPd ~n pl'1rit~ li~~ f!')~.ltr'•'~ ~nrl pul•Jfl~.:l\ 
Roth uro;ip~ uc;p .J -:.lrni iar c;.~r .. l~PG- - rl Of'r. .. ~ u:.n tha~ 
flrP' OPnP.-f,1;\"P1f n~llrt~ ;,,tn rnrr r.,1J-;. i;~ .. 
(lp11,_.q,· rP<;P,.nh te~m. !o<?i!d.>rl nv rtH1.>ri"" • ~;irLPv. 
in<;•rtl'rl a aPnP fnr rpsi~tdnrp to th~ hPrhiridP 
!ii.11.1p"ns .. rlirh;ip] f. Fr·nnwn fl lJ<;[lt,'<; A11ri"::t111·;i'. 
RP'P,.rch ';prvirp l;iJ>orrttnr·; .l' .~Jt, .. ,..,. l~lit .. 
r1t,.r 1 1>~ I. •\rm<;trono of 1'10~<;.1ntn • .lnrl !~»ir· 
rnllpaon<>, tran<;ferrPd ;i tirpfl; <1Pn1• :o <on>. 
<d"'iroo it to pr'>d,,cP son;ill h•1l rlpt<>o_!abl,.. 1,..,.,1, rt 
l~rJ 1 't .. ~i~TthPr of thtio;P o;ri>rltif !J•"• .. ,4' !"'".. 

p.1,-f;f :!,1rl·. 1:<;f1 f11l f'1" rnrn. b11f !t:f" 1;•-'lP .:·:" 

~Cf ;-nTr:11P. ~=t·.~ .. f.:tf ~Py. ,-~prP',i'l·\~"';. "th~~ ,f..-i.,.l,...prr .. --·~t 

',., ..... ,, 
; nt n r r,rn .. f I .. .. I' ' ~ .t• 1''• 'I' ••I 

,1• 0 "1"1f'n .. ,1 •n• '~' rt1•1lPf 0 ;l,""1t .. ~, ~·••:'•··. I••[' 

,. 1 .1~-.~ ·1·r1111·,._.-r.,-: 1 • 1·.olrf .-.qi~,., •I; ... .,1. 

."!"• ,, . 

I I , ,,t. fl. 1 L' j, J, r· • •1 t , r! ... · I i ~ t,. : r• • j ,, .... 

i:, ,,, • · .l ·'"d fr-~; r r·• f':' , ri 1; 'I·-····· 1. ii) 

r· ('II'"• r; ql1• I 1'J10' oirlh I I• .In j,, ~l · • A 1 

""fl I ~ 

[w!i,1 h.1·. ~"m" ~Ofl.Of)n hr-ii.tr"·· 'l 1n.11nn ·'' ,.,._, 
1:nd,·1 h .. 1n.1n,l f'11ltT·1..ttlnn y1Plrl1n.J /r·f!,'lOO trinn.·-. n! 

r :t"" w.p.t, . .,.,.....,.,. 1 yt·,.u· Thi·. 11·,,...f 11 1 ,,,.d.·1 i.tl ·.in1,.f. 
wf'"lf tn .,...,, ... ,.(! qnf1~ fhf' (f>n•r1 nf ';rfrn•I :f'I 

• 1 l l .1q"r .... 1 n t hfl' 'rrlndh; ,.u1 ·.11~1,..qri n I 'W.tr dh.1 ,j,, 1 r!r·rl 

t" f i •1d i n1 '~'11P-pr ocfur i rHJ "'Pd t.•ntp 1 r1yrHir1 t , 11 .11 

!J.,f ... , frir· 1t, IJr,inq fr,.tdition,11 ',~111 .. , .tnd lrH,il 

r .tp...th i Ii t i , ..... 

frqm }ll'tnr~ rt Jlllrtlly rP"·"'lr·rh 1nit. ti,,, '•·11tr1· 

,,,..., d"v"lnprrl lnto rtr1 r-trf1·~" p..ir·t1r lJ1..tr1t 1r1 11:1.11 

"""'"1npmtint, OJl•')ninq ~ wnr·~ ... hnp rnmpl1•,. 



,l(lOr"1lrt ;_,•.,..,?., 1 ~1 l~~ fo• t"in!~ ;C" ;r. r~ t,.td ·.!e.,.oir,("•·•! 
t.1'!'"·1,_ .. 1 .:-•·!! r.~.,'.ld<: r'd~1•o:; an·f .1 "'nl~r· r~t:or•,,,· 

:01·L ·,~n..,, .. • ~-'·1ro? • .,,,;n·1 ~'-' t.,;JT'~·;t1 ·,L;n1\. 

T•·~ !.l~~-:· -.er~~,,.,._ :1Tmc.r: •n d~.cinp ri.,n-

• r·.1: 1 l ~ ! r'l'".l l • ~,-t~n: 1 'l·:~-. • nr· r:; 'p .-l"cf par~r ·.1<: r ":•.J 
?1'1.lT .11:rn-.::io:;t~. t'.lrf'Tr·ilarT·.· b.:t.,~n~~- F;r"">~ 

-~•rt·r'~~·,·~ .t!~ed ~· pr0ducl!'tl t•!.~h Q:Jal;t·• pii;i€?!" 
.... ~,..., ("~'ctr-d11r1..:.·~ "'i u;1..:.1_11~1oft"'.l r.d i "i ! ;-,t,;::. t~~ pur·e 
• ..=.i i·ii'''":" t d't~ r,~.,:ad,:.i;d r"':?'[lr'!-;~u~t-; n:dy .,: per· ._ .. ·1~ ,.,, 

·~1~ •nt.l! ~d<;•p arid re1 1:ire~ evo~n<:ive b~F3(hi·•q. 

T•1~ r·~.~.lr':~er<: do·_ided ta ~d~~ L1~e ~~ ~h~ 
~n•,1l b·:i:. ryt 1 r1;de w..l\tP b.,- l'r'an•_dct(turlrg th1r·L..:.,­

fH Ari:p·• <":,.. lfr •ri ~,I') r'l'?r'" r:or"lt '.'"11•1ld t-ie 'J'iPri fnr •h~ 
O!""n~iraf prryd~rtion n! Card p;ipor and hnards. 
ft:i~ r·P1uirPd mc,-h r~~F~rrh ~·1d ~~perimentdt=0r. 

ir.1lp~~" ·"~rp !"""c.,·rL,;~Pd frnm th;;> <i;1Jrrt1i.1"'1r!irn 

·~Ti!-l'J'··. ,1nd f~..l·"t:J qq.,. t1:_q1Jiro?d rro~irlencv in th~ 

"'·'"" 1 ... ~ ··""' "1 , r·iri"' rap!> rs ar>d board-;_ H.id" 1 r"m 
qnP-<'fnOrf ~f'.Jf·· ~~. f'f.4? ~~11(~ pulp hoard~ SaVP ir"c..ll 

''~her res 0 ••PS and hdvp pro•ed d S~itab)p 
.:-..1~~;ti~.;•o ff'r ftn·nlt1u·-t- and oth€'r itf'-mc;. 

The C~~tre ~is~~s to share its techno1oo~ wi~h 
11•h.-r· tn,,ar:a-prr.rl11r;no •n•1ntrip-; ;inc! has approad1<>rl 
'h~ ~ati~n~l '•~e;irrh-~nd O•vPlop~ent Council ~n 
•s•~hli;h •ie-; ~i•h [ndnnesia, the Philippine~ and 
r>tlu>r \n,.th-f;i-;t :.-;i;:ir> rountrip-; .. hich mioht h,i-.., ,1n 
i"t~,-~~t ;q 'J";t).~ f~Jr thp!r bttr..lna fibr@. ;for morP 
infr>r~~~ion. lOntact: The Panos Institute. 8 Alfred 
:•i,1,.., !c,,rfr,., w<:TE iEB. UK. fSourcP: Oevelopme·1t 
F 'H'!..... 1 • .i. ; ·"'•')U<; t ! ·110 \ 

'l•t~~ prof'i1p·tT·~~ is lt~.~ly t~> under'lO som11> 
r"~;;rk.n~l~ ,-h~~'?P~ ir. ~h':?' re.;r f11t11rP thtlr.~s to 
hi"tp1·~1~nlnr1ir~i inr-~v~~inn~ nnw ur1rler w~v. ~rffFP 
urn~Pr, r~. Artiripat;> Qeneti(ally al•ere~ plant-; 
~~,~· d1·~ ,.,,~;;•~nt ~n (~rtain ~nsprt~ and r~ffpp 
~l1~h•, a rnn<;t;int ~hrpat tn rnffpp plantation<,. 
"' ;Pr1•ists 11a, h<:> ;iblP to prnrbc!' vari1>ties whnse 
b<' •ns r ip;>P ai. P•i!ct !-. the s.inip ti"'~ or bu-;hes t.hat 
r;>'din th;> ripened h•~ns lo~QPr tn prolnnq harve<;t 
,_;,.,,._ (}•her<, will ho> r"sista"t to fro-;t_ -aPO~h<>r 
'.•)rln·1":. rnffp1> J..illPr in SOIT'P rPoionoe;. 
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I" •1 1· ....... , .. ,f •h•1 1Prl:J"".•r·~ in ''•>niPr..tl. It 1·. 
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i,-,,;,lr •,,,n11, 1~1·r1••, ·.trtnrl..lrrl;;Prf, m~rh.;tni;l"d 

',,, '··•· pl..tnt.tt 10.1..... fhl" rh..trHJiJ"', nro1;r1h• h·'t' 
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·1nt?•pt?-1tpd prfJbl~uns ~v;r'J"i~~. :nse1_~s. fr;r·Ji. ~~,.­
'n·1Td ~ot;1llv wip~ o:;t entlr~ ola.r~tati~r1<:. 
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·>1~·· 1 ~· .. f'·nl"·'··1;1,1'·. r~;"1·1•1'f.,t, :I· ."'r~. 

·, 1· I, r .... l l ·1 1 1 J 1_·; •f,,. 'If"'••: r .ill·,- f'r··:i•" 1 r •,I 

·11q.t·:1','1, .... ' '• ',r.1lr-d ·1p 11rrqf.11 ! irn n 1 

... •1•t•nr,,1J '.•:ripl'•"11•r1t•. fnr 11· •. Ar•1n1.!l f,.,.,i ., .. ,,~,.• 

H ,,f,,,t.p1r.1 n11l Jl'lr(':,,.1· r11 .,.1;• "nn pr·nd•r.t 

\!. 1' . .,,): rfi,..,,111.il r'·'''~ t~' :. 1,. .1 11·:n 

f;.,q,,t,.IJ•.t•. nfft">rr, q.· . ..., +•'.,'jff•,·•, lnr 11 

J1 r nr I'~.'. t ~·'J 

/, ""'"' r.u1ql\ nl m1rrnht.t1 ,,,;,n••". ,,,,,, 
·I"·' ~ 1 -·ti l ,. f ,. (!1ll f~ ' n f ,t' ,, 1 , r, t ·, I f rl . ' fl r t , , ,. r .1 I ', r ·' 1 

'" "' , ...... I 'HJ ')f ''"" 1 t •.. r· •. , t I f\.t'.• • n;. ,,, I 'I I I 

11''""' f'ri/ynu• f1)1nt11l,1t1nn, f:.1·. t'"'"1 rh·1•·'·q11d fqr 11,, 



rr·~, f'·;·~'r":<l ,,• "·1•~ frt;l• "':.~!r·h .1-; t°'l,11·Lr11rr.1.r.t~. 

!o;.1~idtPrl f, .. ,,1": ·~.- f,, •. 01!~ ~~pto>r·g~1!~s nfg-er·. rt~~d 
I rt•1t,l:nff"(? r••I •.r~•por,.l>pf.l't..~ '1rd • P~l~;l.;,~Fo. 

p~· t 1r1.l-.P _'iJ: Slr,..~t:t t::." ~·9h -;f.,jtf" nf P•+r~r ~~ri 

"'11 • ; rl' -.. ' ~ h .~ · · t"',, t t' i l ~ •t ~ ~ i &, ., •1.:,.. r r· o t ! ~ e .1 ~; d uo u d 
v ''.t t'' r ~ ·, r·t:l'd'Jt .. _; f_lt~. 

... "'~"';i.u·. t·.!~ ""Or€- •("\:,i::•1 :·ra~~d ..,::.n.:fflTP 

rr· .. -['l.1r .it "I)''. r···. ;n.l"l.~ r.~f) I Al. ""~~ ~f.?'t=-~ for~uL~t~~ 

tP1 ~rpl~ ~~~ ~Far rr~,-~~~t',U. :~:" e~z~m~ 
rr·~p.ar·~t Tn•, ,,~· Tl1r:.~-c:. a..;~r'i ·-"~i·;lo-.;.f- tlr~;\,/;~~ ~nr 
~nr r~;t,ti1! -.~pldor,. :.-,f• hifth ~m-.,T~"P ~r rp~o·1~ ~·.1:r1 ~1 

~~:~~- T~-~ ~r1:~~e p:·ndtzruo:,. e11~r~r~ ~itJ1 QO~d 

fl 1 tr·,,l,~Tlt, .1~rl r-.1n-ott. 

•. rn·1·~·1trit•ti:ri pr·~r~r.1tlo·1 .. pPi-t.;~ .... ;~ ROC't hr.or,. 
l~t--·· d~._.F-lnt"~d for o~,,~r·ol tr•1it pr·o'-es.sln<J 
.H!l'i.,-.1~~n1~. lr1~l:i~!r"! l~-non i1Pl.P r.larlf~ce.t;t'n. 
rrr µ~~~v!~. pprti~a~~·H~Ot ca~ hp ~Jd~d at 
~nn !t:•J lf~re- 'Jf jt;i•.€- dt dinh!f-r't t~:nperature- .... i•_h 
·mrrl..=•ta ,-T;;,·;t1rr.•;r~ arhTe"·e.j a•t.:~ arlrli~lon flf ~!1 

·''''"'' •,·,.-h _,., ">;Tir,1_ r"ctiria<.F flO<ll_ i~ ~uppli"rl 
,.-.. ~d,. t1r 1.-c:.~ a~ :t llo'J:ri tn...,..111rtt~on. Detitil~ 

'rn~: R~or~titJ~st~ ttri .. ~~;r1 !v~~u~. Tr·efore~t 
[,•,j;ir.>r-i,1; t">LltF. rrv;t.,pririr! rf\7 r,1JT or 0'1 

fil-l'.!1 r..n:::·_ •5:>:iro,-: Eliot.,rhnolcyi B•J!let'n. 
'.fnl. 'J. UCt. r;_ .luPt> i'F'I')' 

''"'"'-' prct>es T.ai "elp to spot ; i<;teria ir fc'ld 

Th~· fco<i w" bu, cocild S'l0'' h~ fre-e of the 
l·.l1~f-1-i.l that r:ar1~p llor,.t_er~os!s. '1 d?3e~'il=- t.~itt rrtn 
~r-H!'!~,· r~isr".-r~aOP" tlntl kill per,plf- with .,,.,:..a~.Pr:€-d 

'"""'"'" >:.~tem~. A two-year prooramme. le-d by 
P.1; Hr~ .. ., nt the ln<.ti•ntp nf fflod Srienc-' in 
rln.-fnH iro Rrit;iir., ;ii"'" to dFvPlop ,J [lllt.-h;i<.ort tp<,t 
~fl.,t irl-.'"~?f lP-; thr bac~erl.ll r1dprit. Li~tPr;a 

"''lnQr)tOgP'1e'>. in min11tl'~. 

lhe ruhlic Health Labnrdtorw Ser~ice in eritain 
hil~ irinnt itied L._monorytogenes in ;i number ot 
lnnrl<.. m;iinly soft chePses. pite .tnd coo•-~hill 
med 15. Unusudlly. the oroanism survives at 
tompPrilturos dnwn to f"C, which ml'ans it ciln 
rnnt in11" to row in foori even when <.torerl in 
rPfriaPril•cr~. Also. thp Government's (orrmitteo en 
thn Hlrrnhinlngical Safety of Fo'ld ~ays th.ti, at any 
n~r tim~. thP orqanism is detPctablp in the 
diaP>live trarts-of onP in :?O oi us. 

Tf·p e•istin'l test for L. monorytogenes t;i~e<. up 
tu 10 d<1·;s to yiPld result5 beciHJ5t analysts have to 
~ail tn '"" whr!hPr 'he hacteri.1 aro~s on a suspP1t 
·.amplf- rultu·od in (_f,., Lihor;ihiry. 

A >ro~Pswoma" tnr the IFS said that Hl~PP'> 
tJ.l.rlm .1imo; tn h.::tc-,.P .:t rfl"t '<"~inn o;y~•Pm on "nPnP 

f'IPh"°"·'', ... ~"ntftpt ir o;tr~ptfo:, Of hirl~~ ... th..1 1 ~inf'i 

nnTq11"l·, tn "'.r-=-r;fir ":.tr.1nrio; nt OrJ,.\ in .l trlrq•1 • 

01q,tn, ... m. H--.- t~<1'1in11 thl) rirnhP"', with ;t mrtr~Pr .... 11rt: 

.l' .. tn .~•nr'1 th.it ~~o;rh.lr'flP', rfpfpr!.1hlP lr··,,1pl". nf 

1.ufi- .. 1fion 111· !ir_1ht. rtfl~tiy.-..t.-.. ''"' t1•!l ..llmnr,.t 
irnrnprf!~1trly wh'1fh ..... r thP t,u·opt nrn .. tr1i .... m fr,, prtl"J·:\P 

1n .i lrPatPri ~.tmp!P_ 

Hri<,po ;ind rol IPMJIJo5 ilrP tfl clP<,HJn thP prnl•P', 
m.1i11ly fflr """ in tho> fnnr! in<!11,.try, <,n th.it 
p1n1P~~nr~ tAn fr~rp ~iOrl.-.. Of rontrtmir\~tion rtrlyw''•'r~ 

111 th" 111-nrl,.rt inn l inP, th.-11 irlPnt i ly tho ~o"""· 

fndu•.l,.y ,1nri fltlvPrn,.,Pnt .irP fundinri thP prnjPd 
jn1nlly 11nrl,,r· tn .. I ink initi;itivP, .. hirh promn!P"> 
rnl 1.ihnral i·11' rp-;p.irrh hP!W!'!'n thP puhl ir. ;ind 
privill<' ~Prtnr~. lhP Mini<,try r1f Aqrir11lt11rP. 
I ·~hPri<'~ .inti fnod .ind thr OPpartmPnt of Tr;idP .inrl 
['1ri!J',lr·1 will hPt .. P!'n t_hPm ~ily Sl•Vi,000. llni IPvrr 
JIP<,P.tr·rh anti Hark<, '· Spenrpr wi 11 pay '"" 5.tm!' 
.imnunt. l~o11nP: flew Sr.1ent i<,t., 'l .J11nP l'l'JO) 

- .:r. 

lo~acco could be new tood source 

Pro!.,;n !'•tractPd !ro"' tob.Hco lo.tve~ i~ bet!"r 
ff'r hci•M'1 ron<,umrti'ln th;in PQO w!-iit<>. rhpP~P or 
mi!~. s•vs Shuh ~heen, a proi~ss'lr of plant 
D~!holpa, at the University of Fen•u~~Y- The 
tibrous re~idue left after t"e extr.tction ot the 
prntei~ woul~ also make safer tiaarettes th.tn 
nrdinarv tobacco, he saws. ber.tu~e ~uoni~q protein 
oenPrat~s nitrogen o•id~s. c,anide~ and r~rrinoaens. 

Sheer. chemically e•trilc!o; ..,ol11b1" prctei:io;. 
S!l-ralled "fraction o~e" protein co~es from 
•hloroplasts. ~hich are structures withir those 
,1art rells that carry out photo~ynt~e'i~. This 
prnt.,in ha~ a more balanced mi•turP ol P~~ontial 

•~ino acids than many other foods. 

llith intensive ruJt,.•ation. i!I> arre of toba(C•1 
can ~ield over 200 kilograms o! the tasteless. 
odourlPss protei~. Processinq also wield< other 
snluhlP protein, fihre. and a·mi•tur~ of starrh and 
ir.<;oluble rrotein, plus a liquid residue that 
reprpspnt~ most of the original biomass. llirotine 
er.ds up in the liquid. which ran be used a" 
f~rtlltz~r: the nicotine is to•lc .o irir;P•t'\. 

Sheen claims leat protein could helv to mi'et 
the rising food reeds of developing countries. m.1ny 
of whirh have limited aaricultural land. He 
loresee-s harvesting the-leaves ~hi le youna. The 
plan~~ would then grow new lea~es allowing three or 
fou1· harvests a seas(ln. Such farmino sho•.ild produr" 
about four times as much smo~ing material per acre 
as ron·11•nt ional fanning, reducing the amount of land 
nPorip~ for tobacro. 

Similar technology can PY.tract edihle protein 
! mm leave; of al fa 1f a, soya beans and sug;ir hi>Pt s. 
e~~ause the plants would be harvested before !hey 
mature, growing seasons would be s~ortPr, ~o rrops 
su~h as so~il beans could be fitted into new places 
in crop rotation. 

So far, Sheen's technology rPmilins in thP 
laboratory. with only "minimal" fundinq from the 
•iniversi ty. She<'" says he has not r1DceivPd ;iny 
mon._.y from the tnho~co industry. (Sourre: flew 
Scientist. 9 June 1990) 

[~traction industry appli~atior.s 

Bacteria may eas~ cobalt supply 

Cohalt may he producerl in th" IJ5 ln1- thP tir<.! 
I imP <,inrp 1q71 if a procP\S undPr dP'lr>lnpm~nt at 
thP 0Ppartm .. nl of fnProy'~ lri;ihn ~atinnal 
fnrrin .. .,rin'l lahoo·atorv 1Ir1EL, Idah'l F.ill·,• pr""'''• 
rr·M•iral. Oomo-;tir d .. po;it<, of rnh;ilt arn Inn 
ln'"-'lrMfP tnr Prnnomiral procl11rt iori hy rnn·""'t inn.11 
mnthnrl~. ~n thP llS import.~ ;ill ii•, rnh.11t. H.,.,, .. ,.., .. 
rP".<'ilr•hpr-« ;it f(,p,r, ld;iho, a primp ronfr,1r tnr .1t 
!WI. hilvP found a ;train of lhioh(lr i l lu; 
fr>rroowid.in" harteria th;it promi;.,; to P•lr.1rl 
rnh.tl! Pror.omirally. 

A 1 pPr .-~nt cob;ilt ore (from fhP Rla·~hird 
Mino. ne;ir Salmon, ld;iho) ;inti the h;irt .. ria arP p11t 
in a rnlumn and ii nutrient snlut ion is pao;;pr! 
thro11qh. Tho hartpria u;e iron and ;ulph11r in thr> 
nrP a·. P11orriy ;ou:·ce<,, rPlPa<,inq rnh;ilt .ind nth< r 
mrl.il·. i'11o lhP ;olution. In ii <pcontl_mNhani·.m, 
th" hMt.eri.i ronvf'rt fprrous iron (r_.•<'i to fr>rrir 
iron (fp+I), which O•idizes thP nrp to rr>!Pa~o 
mP!;iJ<;. 

So f;ir, thP rProvPry ratP i<; too low lnr thp 
m<'thnd to he r.ommerri;illy viahl ... ~low,.vPr. •.omp 



ir."1c1r·lvPf'1~n~ m.1y l°'~ irlrhlt>vod i'v red.,,-?no th~ ~l11mtP•!~ 
~•nd ?titune~ium Con~..?~1t of t~e rartrlent -;l}lut;'J~. ~l\ 
~~,~-~ mPtal~ prpripi~d·P ~ntn •he or~ ~nd imr~~~ th~ 
pr< .. ,~~ . f 5 11~u·(o: '-heff!i(a! [rlgineer·lny. Mn~ i'l >ll) 

Industry •icrobiology 

lLI introduces biodegradable plastic 

!LI Biolooir;il Product~. a husine<;<; unit nf LI 
lnratPd in Biliinoh<im, t•. i-; beoinnino •o 
,.ornnerc·ialize a new hiorieoradahle plastic. Hie 
m;it.,rial. pnly1hydroxybutyrate-hydroxyvalerat.,\. ·~ 
pr~duced hv the naturally occurring bacterium 
Altaliyene5 eutrophus. rHBV is produced in 
'•'r·mentat i'lr' processes and a s 0 ~ies of poly'1lers '"'' 
bF prorf•,.·ed b, adju<.tino ferm.-?ntatior. condition;_ 
Th~ company has set up limited production 
•apahiliiie<; i" Billingham but hopes to e•pand 
produrtinn to hetweer 5.JOO and 10.000 tons per vQar 
h, the mid-lQQOs. Unli~e '1lOSt biodegradable 
pl.:t>tir<;. the npw !llatE.>rial can be degraded und"r 
anaPrnbir condition<; bv naturallv occurrino funai 
.:ind bac•eria. Howev~r. the comp~nv indicates t~at. 
in application<; such a<; bottlP>. films, and fibre~. 
PlfRV i-; romparahle to conventional thermopla>tirs in 
t<>rms of durability. stability. and water 
resistanct'. The first use of the material. undi;>r 
dev~lopment tor 15 years. will be in shampoo bottlp~ 
a~ailahle in the federal RPpuhlic of Germany. 
(Reprinted with permission from (hemi~al and 
Engin~~ring ~~~~- ~O April l'l~O. p. 17. 
Cnpyright ( lQ<lOJ American (hemical Society) 

Biotechnology leader Cetus (Emeryville. (A\ and 
wood-product giant WeyerhaPu~er (Tacoma. WA) hav~ 
announreri an engineered bacterium that producPs Ml 

ultra-! ine cellulose fibre in '!lass fermentation. 
!(! tlondonl and Ajinomoto (Tokyo) lead a small pac~ 
ot other companies working on commercial-scale 
biorel lulosf'. 

WeyerhaeusE.>r/Cetus's Cellulon forms an 
intricate network of fibres, each one tenth of a 
mirron in diameter, the companies say. Regular 
softwood cellulose fibres are about 10 microns 
wide. Weyerhaeuser will charge S6-$8/lb. for 
the material and expects ~o sell about 
15 million lbs./year world-wide within 5-10 year~. 
Appl irat io:is :nclude coating, bindinq, thid.enino. 
and '>11'>perrlina in many formulation» 

Potential competitors. ir.rludinq bioterhnnln•11 
.:inrl thi~n•rope manufacturer>. say it io; ton r.:irlv tn 
~itll(JP wtiat> thp nPw mtltpri~l ;~ ,..nrth. ';om&\ wr.ri,•01 

if lhL ~ar~als are ii'> larQP .:t'> projer•ad: n•har c 
.ir<> lrnry of lh<> rnst <1nr1 .,ffnrt ro'j11ir<>rl In 
,fi·.rl..tr'• fihr .. )-;. mlrtPr~l"'. f')11m"" •. .:tnd othQr· fntn 1 • ··I 

,..IJ11l"-." 11nw fillirH1 thp tarqpt applir,it;nn-. 

In ma~e (_pf lulnn. Weyerhaeu;~.- w,P, tnl l 
prnrl:ution and is re1 1 inq on Overr;iparity in 
ronYnPr' iill f Prmpntat ton, .. ;tn int Prim .... ol11t inn". · ..... 
llnhnrl Win~low. manaqer of husinf'SS mi1dPlirH1. "I.I•· 

intPnri In h11i lrl our own raparity evPnlual ly". ,,,_ 
.1rl1I· 

r, •. r •-ye.tr ro 11 ah0rat ion hl'twPPn WPyerhaPw.nr· 
.rnrl 1 ntw. prorlurpd (pllu'nn, whirh !hp firm~ • .. 1·1 ic 
rhemi•.il ly thP same a-; traditional formo; of 
rPl lulo·,,. hut has ZOO time~ the surfarp area of 
\oftwonrl pulp fibre\. The retirulatinn, the hi~h 
»111·far.P are.t. c1nd the hydro9en hondinq cap..ihi lit y 
rl"nv;rte ''lpPrior pPrformanrp rhaoarlPri~tir,, 

- .:f, -

rr:it;l no"' the ha(tt->r;i:t. ~h;rh nP.Pd n·-.tt~n t1•1• 
·;t<:'r prot! .. .-;,,q when a<1itat<>d, rrwl.J arih .. ,. ... ~., 
<t>llt:Yr")~p fr: ~m~ll ~t.1tl1· t·11itur- .. "l~. 1,"t•1~ ";.l\', l~~ 
..,,tr~in rlt alll?-lQbaLlt1r pr·o(j11r~' inut.~,- .~t1i~.lt:1)''. 

•. S•J'_,.-,_.,: Che'"i ca 1 Wee~ . .:5 ,\CJr i 1 f'l·•o \ 

lnvironmental applications 

l~ ha<; bpen reported in Japa~ thal ;~i~n•i;•<; 
at the Research Institute f~r rnl~mrr§ and r .... ;lp<; 
hav" dP·•t>loped a sphprica' pnl vmer ,,hi1·h ah· .• 11-h<; a•1tl 
rpmn,~PC\ b~rterla from wa~er. 

(hlorin~ hac; up t'l ,.,..,.,. ht-.~r· •l,..., -:..t.1n•L-ir-f! 

hou~i'hold di:;infpctant but i-; pn>nP to••'·~'• ,.;th 
diss~l•ed oroanic substances to prod~tP halom~t~arp\ 
rind othPr c;u(h .-:arrlnoq~ns. :.ltern,;ti ... ~!,,,. nt' 1 Pr 
rliiinfe,-t~~t~ lP~vP th; hart~r·i~ iri tf1~ w~t~,- ~~ a 

n•sidu!'. 

A new group of synthesi-eri rolwmPrs ha.P hP"" 
ri"veloped that absorb the bar•Pr1;il (Plls_ a"~ 
thf-reiore irnnobilize the h;i1 tPri.1. i"1e pnl1n<>r» 
1CHPS-PEII are madP by graflina pol,ethyl,,na i~inPs 
1r::r~ onto divinyl l•enzer'P cr.,,sl in~."d 
lhloromethylated p~lystyrene 1[HP$I. ~lterna!i•Pl•. 
f_HPS-PEPA is obtained by 11sinq polveth;lpn<>­
polyamine> (PEPA\. 

The studies carried nut t@>ted thi:> etfiriPnry 
of the polymers to ri:>move E,_ coli. S. aurew; anrl 
f'_ aer1,1gi11os~ from watPr. ~hp rps11lt, showed tf-.at 
both synthetics absorbed the h~rlpria, wit~ 
CHPS-PEI~OO (PEI of molelular ~Piqht fiOO• the ~o'r 
e ff i ._ i en t. 

The absorption is brought ahout by lhA ni;>nativP 
charge nn the bacteria being attracted to tho 
positively chargPd Pf! and PEPA unit. Thi> 
ronclu>ion is barked up by the fact that rPlardation 
of the process occurs when ronditions are made 
s;ilini>. (Source: Manufacturing Chemist. June T"l'l01 

Bioremediat ion, using microbe<; to clP;in t:p 
environmental pollution, ;s becomina th" ti:>rhnolooy 
of rhoire for many applications. Bloremerii~tion is 
nften the mo<;t_ cost-effective mpans of r 1Pa•1in9 up a 
polluted or hazardous waste -;it.e. The r""'"diation 
··an usually he arcomplished i'1 ~il.<1, whirh 
~ltmin.:ttP<\ th~ rn-c;t nf rf-m0vlnr1 ~r.rl tr.Hl'.rnr~inn 
... _,.,j1 f11r nff--c;l~.~ r~rnecil;ttit'Jn. h!Jt ~f)m ... in·.~.1~1·t"', 
r"'1•tlt·ri rnrt.-lhlP h;0,-p,1r tnr~ .. h.1t r ,H, f"-10 1 t•rq•1'1P 1 • nr 
·. ; t ,~ :I I IT'ln '". t , 'n n m i 1 l i () n t I ~ r . ..1 J ('I r h _-l : ""' r • ! (\' ; 
.... l": ~ ''· .-f.1·.• ,, ... ..=tt (Ir· .lrt" rr rl'{TJr ,.rf i r·. t ~11 pr, .1 • ·' r ., .• 

···.•~rn1tr.d tn ftl..lrh )Rn ~1lllnn fnr· •r~·,tf"l1•••t ·~·d 

·
1 :·.rn· .. 1i b·.- 1'l'L' fh .. 1 nt">•·d h.1·. r,, .. ,~r.,f .1 r.·n~•·" 

·•· 1 ~ h '°'lnr ,. th.-l'1 ,, JOO f j Im•. Jll q., j rf lf\IJ h11•1':·,..rf1,tf lr1n 

·.r·r·virpr, 11<".;nq 1.000 funni ;tnd ~~'t"ri,1 -.r1• i··· .. 
rtu• ,,.,t,nnlnqy , .. ..., p1lrtir1Jlrtr·J,_. ,..P11 .... 11it1rf tp P"rdrt­
f r'·nf' .-lr h I nrnrh~nf'l 1, ;t W00d rr·p-;pr··.,nt j '••'-I 

1 nnt,~mtn~tt•rl o;itP-; nf whi1h r1r.O-'Hirl P•lr,t 

n,ttinn-widP. B1crPmPrti..ttinr• tprhnir':JP .. , Fl.t .. '-' h'••·ll 
d"vnl•.pPrl for· pnllutiln!\ ~ud1 ;i•, f''fl'._ r1.1·.nlrn • ., 
., i n y l r h l n r i o1 e . "I r _ I f • t r"' t "rl f r nm [I ; •. """" 
·"rr; 1 l l'IO 1 

fl d t:. t ~ t· i um f or us~ 1 n n l 1 s p i : i ... 

ThP hil(!Prium Pseudomon.-i-; il'!r-u<Jinn·.,1 -.... ,,.1 .... ,, 
hiorl!'gr.tdahle ~urf.irtan! th.:it filn h<>lr r l<>.in "' 1 oft 
11ravPl .ind other suhstr.ite· .. Au.o.-rlinq tn 
';t "•Pn ttarvPy of I he IJ) Army ( h1>mi '" 1 Rn•,.,.11-, h _ 



Ot>v<>lnpmer" & Er1uineEri''tl LP•1t"r (,\t>er·deen. HCll. 
lhe b.iltt•r-;<:m aliowed r·e.;,oval cf thr·ee times as mur:h 
r>il lrn,,.. t1r.'lv!'l trom Prince William Sound as did 
pl.>in "'"rm .. a!er. usPd !>y rr·o;>w<; rleanino up th;> 
f••nn ~aldP: spill. 1f•~r~cte~ from Stlence ~ews. 
J,: .\pri 1 l'J<l0 I 

f. PAT£NTS and INT£LLFCTUAL PROPFRTY ISSUlS 

~e .. patents rules in UK 

The rules relatino to micro-oro.rnism deposit<; 
11ndo1· ti'" tJK l"atents Act are beinq revised. The 
Biotedn•olut1v Committee of the UK Chartered 
Institute of Patent Aoents (CIPA) has reiterated d<> 
s11ppnrt tor the "e•pert so lot ion" a<> u'ied in Europe. 
;rnd ha<; rerommendecl that t"is apply to withdrawn 
applir-ltion:; .1nd rt>vn~ed patpr.rs. a<; wl'll it'> to 
pPndina applications. The status of different kinds 
nf dep~sits (open. domestic country. EPC. Budapest 
Tn•aty• <>hould l>e identifier!. (So.,rr:e: 
ABA Bulletin. Vol. 5. ~o. l .. June 19Q0) 

Biuterhnology patents, clinical trials, product 
approvals all increasing 

!he U.S. atent and Trademark Office has is<>ued 
a rernrd 1.Qd8 biotechnrlo9y patents in 1989. 
announr.ed the f'harmaceut i cal Manufacturers 
•\s·;ori"t inn (f'HA). Thi<> is an ino:reas1J of nearly 
(.fl per cent o-,er 198f,_ ;.h0n PMA beg.1n its annual 
survey. tl!'arl} half of the patents •'ere tor 
health,:ar·p prndurts. and fully ZO per fent rove1·!'d 
uenPti( enoineerino. While patents of U.S. orioin 
for recomblnant pr~ducts anrl process comprised -
7B per r:1Jnt of those issued. this i<; down from 
Rd per (Pnt in 1986. 

Biotechnology-based Investigational New-Drug 
,,ppl ir;ition< 1 !rl0<;) for rl inir;>l trials and rrodurt-
1 irPn<P Appl irat ion< (PLA<;) are also on t"P ri<P .lt 
th" 11.S. Fnod and Clrug Administration (FDA). 
Between l'l71 ar.d 1989 the actual operating dollar~ 
3llor<1ted to regul.ltory ilgenry tor dealing with IrlOs 
in•rPd<>Pcf only 2 per rent. but thPre :1as bPen a 
four-fold increase in new druq applications. 
(Source: McGra;.-Hill 's Biptechnology Newswatch. 
Ill .11,np lQ'lO) 

P;itient denied rights to own tissue 

lhP (ill i torni;i Supreme Court has ruled th.lt. 
whi J ,. rMt ipn~ <; do not hilve propPrty riqhts over 
tir,•.11·· rPmo·11'rl from their borliP< during mPdiral 
trP.1tn·· ·1!. tt>Py do h;ive ii r·ioht to der.idP how th;it 
r.,t!Pr·i.i .. ,jJl hf' w;erl int.hf' 1111.urP. 

fl,., l.inclmdr~ clp(i.-,ion in Moor" vPt<,u<, Thp 
fl"'!""'' nf lhP iJnivPr;ity of f.1lrtn.-r1i;i hit<; wicl<>­
r,rnqinq rnpliril!ion<> for mt>dical <;riPnlr<!·, ;ind 
t->;,,1...,hnnlnqy 1omp;inies wo.-!rlwirl" who 11<;P h11m;ir1 
t1·.··"" fnr h.1•.ir rf'•.earrh nr th" rl•·"nlnpm<'nt nf 
r nmmP.·1 i ,, 1 JH·nrtur t-;. 

In ii rnmplpx 1 ~l--pill'JP j11cf9pmpnt. !hp pilnPI nf 
jt1rlOPS rlP .. rly <til!Pcl th;it p;itipnt< mw.t bP 
pr•>!PrlPd from unwittirHI part.ic.ipation in mt>di1;il 
rP•,p;irrh. fl11t if tt11>y oivP thpir rnn-:Pnt In 
rPv•ar·rh. lhf'y rannnt <;1th<e'f11Pntly rlpm;inrl mon"·; from 
mNfir,il r .. -• .,.urht>r<, rJ;iimirHJ th;it their tis~11P'. lf'cl 
In prn I it ah I" prndur t-;. 

Althn11qh thP rulinCJ i< only lPqi!lly hinrlin<J in 
'"lifnrni;i, it will undo11bl.Pcfly he "vPry 
infl.,Pnli.1!" thrn11qho11t thP rountry. <>aid 
AllPn W.r<Jnrr. ;i lrq;il adv1-.rr tn thP llnivPr<ity of 
r;ififnrnla. 

lhP o;tnry hegan in 191h whpn Jnhn MoorP w.i-; 
rPl.,rrrcl for frPilfmpnf to David Gnlde, a ~ppri,.Jisl 

i" blood disorders at the University ot lal ifornia 
at Los .\noeles (UCLA) Medical Center. Moore was 
•uffpring-from hairy-cell leu~aemia. As a 
C0'15Pquence of the disease. his spleen had grown 
trom 500 grams to nearly 6 kilograms. Golde 
•.u•:n•<;sfully removed the 1Jnlarc1ed oroan. and Hoore 
has remained well since. 

In line with standard procedure. Moore signed a 
consent form authorizir.o the use and disposal of the 
tissue. A sample of Moore's spleen was ~-ept aud 
used in Golde's ongoing study of the cause and 
trt>atment of leukaemia. Golde found that cells from 
Moore's spleen produced a blood protein which 
induces the growth of two types of white blood cell<; 
that tioht bacteria and, possibly. canler. The 
protein-is called granulocyte-macrophage colony­
stimulating factor. 

Golde's team worked to get thP u~ique ct>lls to 
reproduce indefinitely in the labor;itory. They 
named the resulting "immortal" ce 1 1 line the Mo line 
and patented it in the name of the University of 
California. The Ho line offered a useful tool for 
studying leukaemia. 

Golde and ti.e University of California then 
sioned a research aoreement with Genetics Institute, 
a biotechnology company in Cambridge, Massa(husetts. 
.lnd later with Sandoz Pharmaceutical Corporation in 
New Jersey. The goal was to develop anti-cancer 
drugs from the Mo cell line. The litigation, 
however. means that no drugs have been produced to 
date. 

Although Golde had informed Moore of 
d~velopments, Moore came to believe th3t he was 
being financially exploited. !n 1983 he hired the 
lawyer Sanford Gage. According to Gage. Moore 
should rereive his "fair share'; of any profits made 
on cfrugs derived from his "contr'uhtion", that is, 
the Ho cell line. Moore sued ( Ide, UCLA. and the 
two biotechnology companies. 

The 9 July Supremp Court ruling in Lo<; Angeles 
established that Moore - or any othPr person in 
similar circumstances - cannot sue any of the 
dPfendants on the grounds that their tissues are, in 
e<>senc£-, "stolen property" used to make money. In 
order to gain compensation, Moore must go back to 
court and convince a jury that he was "harmPd" 
because Golde did not obtain informed consent to use 
hi< re 11.,. 

lliotpchnolooy companit>< .lrP al-:o off thp hnok. 
Tl1P court h;i<; removed the 1 ikt>l ihood nf 1 it ir1at inn 
...-1.1i'1st firm-; whirh cfev1;>lor prorlur.I< frnm '""""" 
ti«.t1"'· sairl Pamela Bridqen. hear! of thP 
f.·.·,n• iat inn nf llint1>drnolnqy (ompaniPo; h..isPd 1n 
W;i<hinqtnn Dl. Previously. the companies wPre 
rP~pon<ihl<> for dPtermininq the "pPcliqrPp" nf ;iny 
m.llP11al ,,•,Pd, even if it. rilme from nul<;icln 
-;riPnli<t-; who h,,d manipulal!•rl it. edPnr,ivPly nr it 
r~m" from ;in anonymous ponl. 

In <pitP nf the nil inq, -;nme i<;<;ue<; rPm;iin 
'"'rev1l·1ecl: for Pxample, how muc.h inform.ti_ ion 1; it 
rr·ar,onab 1 p to disc I ose and in how mHch !IP! ;ii I. A 
further que<>tion i<> whethpr p;,tiPnts riln 
l"'JitimatPly a-;k for ;in,; rpcpive pc1yment frir •is·.11P·. 
h•>fnre 1:,.,y 3re removed from !ht>ir hndiP<. 
r<;ourre: riew Scientist, 21 .July 1190) 

Genentech rrA patent upheld 

A fecfpr;il di<;trict. ro11rt in OPlawarP hi!< fn11ncl 
th;it. lhP WellromP Fntincfatinn and GenPtirs ln•.titu!P 
of CambridgP, Hass., infringed thrrP Genent.Nh 
p"tenls rP!illecl tri ti<><>ue plttsminnqPn art.iviltor 
(TrA). f1P11Pnterh's sale<> of TPA, the hlond riot 



di~snlvina aoent and one ~I bioterhnolouv'<; biuqasl 
1frm1 pr·ndur ts. wer·e more thar1 !-1 'lh 'Tli 11 i Dn in j ' .. 1;-1q. 

ri,, mont>lilr-, awar·d for· dan1do.,s "'"" <Ji""" to tlr<> 
romranv. Antitrust claims.filPd bv Wellrnm~ ~nrl 
rlaim<; r>i unfair romoFtition tilPd by l~PnPtic<; 

InqitutP "'"'r" not uphPld. A spoke<;man for· ,_;ene!.ir·, 
lw;t i tute <;ay« the o:ompany is r>ot Lornnent i ng ori ttw 
dPri<;ion. Genenterh i~ expPrted In tilp tor 
injunr tiQrlS 3Qilin<;t botlr (Omp;inie<; \Q prevP11t tho>ir· 
mar~.etinq forms of TPA in the U.S. G!:ne11ted1 anti 
Wel:come had been involved in n!'arl• identical 
litigatior: in i'-l87 in the UK. However. thelJK 
courts found the Genentech patent on TPA to b!' 
invalicL (Reprinted with pE>rmission from Chemical 
and lngineer·ing rl~ws. lh April T•J10. p. !8. 
(11pyrinht { l 1NOl AmPriran ChPmical ~ocielyl 

Thi rd World Patent ConvP_n.! iqn 

OnP hundred and eleven p~rticipants frnm Asia. 
Atricil. Latin America ;ind Canada. incluoino 1.lwvP•s. 
prnnomists. tPchnologists. scientists. gov~rnme~t 
e•perts. Ull repr·esentat ives and meml:>ers of NGOs, "'"t 
in flew Delhi. India. from 15 to 16 March 1qcio. fr.,.-
th!' lhird ~orld PatPnt Convention. It was orqani;ed 
hy the ll;it io,,al Wor·kino Group on P;itent laws of 
India {>ee below) to discuss the impact of 
intPllPrtual propprty rights on third world natinn;il 
rlPvPlopmPnts with particular regard to the lJrugoay 
Rnund of GATT neootiations and GATT's Trade Rel'1ted 
Intel lpr:tual l•roperty (TRIPS) Iss;,ies. 

Thp main thrust of the Convention and the 
rps111tinu flew Delhi Decla1-ation: Towards a Third 
World Ca~vention on Intellectual Prope~ty R ohts dnd 
Obligations (!PRO) was a fierce criticism :f the 
!RIPS proposals. which ;iim at rPducing the scope of 
Pxr:lusions from IPROs, e•pandinq thE>ir duration ;ind 
abolishing compulsory licensing and licences of 
riqht. They makP no rPference to the need for 
r:ontrollinq abusive practices. The free flow of 
scientific and technological information would bP 
restricted. thus obstructing the development of 
science and technology in the public interest. ThP 
proposals also pave the way towards an increased 
monopolistic hold of TNCs over new technologies. in 
particular biotechnologies, through exclusive 
monopoly rights. This would prevent the full 
realization of the potentials offerPd by the new 
technoloqiPs. 

The llPw 0Plhi Declaration holds that the TRlP~ 
prnpos;ils would lpad to thP furthPr domin'1t inn nf 
thP third world markets hy rlorthern products anrl ~n 
increased hrain-drain due to the induced negle•I nf 
inrlioenn1:s technology capahi1itiPs. As the rww 
tprhnoloqie•. ar!' skill intensive ;rnd r;ipit;il •. ,..,;,,,1 
tt.,. rlPvPinpmPnt of thP third wor·ld 1·eq11ire~ th"" 
•"\•1 111•,fnn frnm patpnt pr·otPrt inn. whinrr-;\ .. , th~· 

llntth'·. "im is the <>st;ihli•,hmPnl nl .i ri<1id 11nif"'"' 
r,t'Prd ·.y>IP"1 inrl11rlinq thPSP ne1" t<>dinnlnqi"'•· 
'",1irh ,\ Jlrltf·nt -;t;tpm wOnlO vrl.-:~iy inrr·pr.~P th'· 
inrl.,•.tr·i;ili·ed 1.ountriPs' prnfit·. thrn!Jl'Jh 
roy.llt iPs. The diffpren<.•» of 1IP·1elnplT'erit •.t.1q". "' 
thin! wnrld r.n11ntriP> and their nhliq;itinn•, In 
rp•.pnnrl In thpir cultur;il ;ind sorio--P<onnmi• n"•·r!· .. 
how"""' . re1111i1·p m1J(h more f 1'"ihil1 I y .i-, to •,, np• 
rtf P.,lff',inn, <f11ratinn, ;ompulsnry lirPn<.inq, 
1,.,,.,,,.., nl riqht ;ind rnntrol nt ~h11'iivP prart1,~· 

rt.. [1,,, 1-ir,il ion join•. in with the 5nrdh 
< ommi•,•.ion'•, rerPnt. ron<. lu~ion: "Thi~ 11nhal.inr ,,rf 
.rnrl i ne1J11it,1h1 f' .:ipproarh r..:in niovPr rnmm.rnrl the 
willinri 'ittpport of thr rlPvl'lopino r.ountrir.,." 
r11rthermore the p;irtirip,rnls il<JrPPrl tit.it. r,AfT w,i·. 
not th" .ippropri;ite forum to rlisc••~" t_t,.,.,., i·,•,11<'' .. 
fn.,t1>;id n<'qnt i;it ion'i on .in tnff Tl\O r odr of rnnrf11rt nn 

T~rhr,e1clll; .1nd the ,-~-,;~,on r't ~'1.:: rc'lri.;;. I ;1~lv~·'·- ;fH' 

in 1-;[f'fl ,;,ith 1·euanr to tho> rut>! i·· ir:tp1·p~i nf ~hp 
th it d ....,nr· 1 t.i "t 1 '1u l rl be .-pc; 1.rmt:?d. , Onlf11 it tm~:· ~ '\ ~ J:f~ b.; 
thl) ~Jtu-~h ln tl1P<;fl tora riurln11 th~ 1·lhf)" .1~·d ~ lTOc; 
h.1d b~P;l 1·nmpiPtel•; r1?-verc;~ri b, •ho <d-if~ nt p,1tcant 

nP~1ot~;.tion" to GATT. 

!hp 01'rl?.ration ror:•:~tl(f"d w'!h ·'" <1f'P"·11 ~., 
~hi1·d '"'"·!d d':?l~tJi4tP'S tn t~l~·~ .1 ~lt-1-in· c:..tclnd i:i ~hp 
f i•1a1 ph •se of the GATT Uruuu"v R·J~nd c"d ns~, fl't· an 
lrRO svstem withcut the urns~ shorlcominG~ outlined 
above.· In addition t_he1,"shti.,Td 1·.ill ftu· 
cncourJoemE>nt of local inno•ativ" .vti·:it;e,; ;1n:J 
tPt:hnol~gira1 capahilit1es tn qti~tv P"~'ir '"'"ds 
nt rF-~~o;ii'~ln pr·i(@5 a.nd dem'-1··d •!tilt th~ rlqht"' h~ 

halancl'r! by adequate nhlinatinns. 

fhp partir.ip:ints aorc<?d •o 1>;t;ihl i;h ,1 Third 
Wor·ld llet.,nr~ on ;; reoplE-s' lntPl ler t•1al r:>r'lp<?dy 
Order (PIP01 to neneralP awilrP"PSS at. and 
dissemina'-" intormat ion on. the pnt1>nt JS~:ie•, at 
s•a~-" amor.u the publi1. as well ;i-. do0ri;io"-e'il~ ... rs. 
The net woe~. would a Lo fa<. i ! d,.t,c. t 11e .,,, hanu" af 
information an~ (0-apprJtion amon~ third Rorl~ 
r:ol1ntri~s leadinri toward s,.lp;i1·e arid te(hnoloc1y f0r 
the p<"t'ple. ro1·· a start !hp Indian tlat inr;,il "'''r~ i:i.1 
Group on Paten" l.:tw.·<; . ._..hi":h w~s ret:nmmended ~'>an 
l'•ilmplP for ea(b r.ountrv, sho·ild ro-orr!in.ltP it_ 
IS01Jrce: Airican Oiversitj. llo. :· ;, '· Jun,o l'YlO) 

!f' thp IJrugt:ay Rriu.ir! 1! mul Ii 1at<-r·a1 t 1·art" 
negotiations 'JfH~Pr- auspi((·"; oi the Gen"."r·et~ ,\~1·ee1nt.Plf 

~·• L1r; ffs and Trr;1de iGATT). the us: •. Jap~n ,rnd I.ht: 
Europ<?an (omr.luni ty ( [() 'mpO~" r~P';~ur<> 11pnn 
developing countrie<; In strengthPo their 1rr law~ 
(intpller:tual Proper-ty Protf'ction). in(l .. din<J 
patPnto;. ropyright-;. trademarks, inrlustri,11 design<;, 
or gPoqraphical indi(ations. tr;idp ;p(rf't<.. ;ind 
other<;. Oevel0ping countrirs ilrP urged to provide 
hetter protection for hio!erhnoloairal inventions 
and plant v.irieties that are prot~cted in 
indu<;trializerl rountriPs. 

This i-;we is disrnss~rl in the llegnti;itinq 
g1·011p orr Trade - Related A;pect<; of lntPl l<>c•.ual 
Property. inrludinq rrade in Counterfeit Goad<. 
(TRIP~). one of the most important of the 11 qroup~ 
in the llru']uay Ro11nd. 

Pilrtir11larly !h<> ll'il\ ;, •nnrPrnerl ;ihn-:1 lll!f''· 
Th.-), AmPri.-.1n f~n·.,,f'r·nmP'1t rlnlri.-; th,1t IJ"; 1n:1Trtr1T"~ 

P•pPri·,,r~i-Pd wnrlrl-wic!t\ ?n-;·~"'·· n! .1rn11~·d "$1!r •.n 
billion in 1·')~(1, ,.,. ... ,t,l~in•J frn'.": th,. Ll'~ ,if ir'~·rs11-i•.i 

rrnt»rtt'lfl of intPl:prt•irtJ [JF''lr•r•·t ti'll.~·. '' ''llflf' 

lnr~·'!Jfl JTHr~Pt\. ln t..i.Ll•) tl11"•' .11!.qnd ., ,,·. 

d1 •rir•ir1"· .. ti,,. il)"1 f·1~l·: ... •·d .l d•1!l tr·• ltl'l., ,. 

r•H"J" 1'.1/l'J t'.·tl• hTJ,dr>1.1l rl' .... ,.~ 1 l. '"·11• i '.1t1 • 11 

''"'1"f t ~· 1 fH!"' On t hi· on•· ii.pp). t ;i •. :1r"j••1 1 

.",drt1l111r,•r..:.t lnn '"~iriqlf-rl o·;~ , '" rn1;nt1 i• ·, .-. 11 1·,. 

p1· 11 ~ 1 r11..-, !fl tfu~ t ~·-Id rd P ~· !1,pm;•d lj'", I 1 .i·!· 
int •• ,,.·,•· .. Fiqht iniir~tr·lr·'"", f~r.,;ll. r•1,\T 1 • i'""icn. 

'"" P.,np],,'•; RPp11hlir nf rh;"''· .ind Rt>r11h'1· 
~q1·ri.t, ..-. ..\'!di ,\r;thlrt. f,1iwrt:1 dl•rl rhrl11.u1d ,.,,.,.,. 

pJ,.\rPd ')fl rl pr1nr1ty Wfitrh J;•,f. lJlld'""f <1rt1rl1· 
')pP1 1.d ·,01 of thP l 1lQ.R Omnib'I<, Tr~d'"' .-t.rHI ''l''lfH)• i 
tl·n•rH1','• !\rt. "lf'V'1r1tflr>r. othpr· ro11n~r·j,.•. ,.,,.,,, rJ.11•.! 
q;1 ,1 w.ttrh li\t. \.11th .t~l :'r~ rn11q•1;,~·.t1:,\•r1,11 

rnn.111'.,tiqn'", hrt\.f' t4~pn plttr.". In ~ht•'.•• 
rOfl',\,)t,itlf"lr\"~. thp hPn,•flt-; ~fnr~vPd ln1111 1

• 1 1• t1/l•l.l~ 

,..~'{":tf>m nf J'r·PfPrPn•P' nr th~ import". from •f.,,.,. 
ror1ntriP"', A1·p 11-;pd ..1\ IPvpr,HJ" tn ,.,,.,... .. , •. •i1•1 t1,ld1r·•1 

p.n·tnr1·'", tn prn.,1irlf• .1rtf'l'l11~t1· rr·ntt>r•1.1f1 tnr· flmr-rir.p\ 

prnr<>rty rit']ht· •. On H;P olhPr h,rnd. th" I", iw,i•.tpd 
lhiit !PP b .. inrl11rlpd in th<' IJn11111.1y Ro:111d nf 
m11ltil~tf'r,1l r,t.TI nf'r;nti-itiqfl',, whirli 1•. drir• lri h<> 



P~· Pnt l v. 
p1·,,pn<;,1lc:;, tnr· rtn c"{r;r·~~Prr.~,,,t ''Hl TRIP". h,1v ..... l"ic1-1p 

hr··'111:Jh~ torl'ljAnt by tht-1 U5. thp E•. ,_1,1p.:u1 arirl ~-1 

flp·~ .. 1 inplno 1·nun~r·;o'\. 1-\l .. hr)~Jtlh fH"('l~'1r·tion Ot 
irH.1-"!nt !r'n" r·f?{Ja1d~n~1 l Tvtrio !'l'J.~~ ... ,-Jil! rt-; ~urh h.1-:;: nn~ 
hp1-·!1 di·;;.ftr~\)t-d Tn tht~ TRIP°' 11~1 unti.1t~on~ "iO t.1r. 
'<P•·t'r-.11 <;! ipill.~tioo« ....,.,,.,, draf;ed ,c;ffPt:tirHJ livir"1 
"1.l••1 t·ir1l ,:t..-..;. [)~~entablP <;IJ~}Pf~ rni"lttpr_ 

Ft>urti'C>n deve!opina r:ountr·ies 11 pr·opo;e to 
C)., L1d1-• frnl"'1 pC\l~nt pr0te1.tlnn p~ant and anlm.:tl 
·~riptiP~ or P'<<;Pntiallv biolnairal prore<;SP<; tor 
tfi,. pr·nrlur:t icr• n! nl.1nt<; ,1orl animal<;. m;tterial« nr· 
"'11hc;.t.1n 1·ec;. .llr.,:i;ad) ,::.>#l~tin~ in nature. [t is cl.__o 
prnpP<;f'd that par·t iP« m.1v e•r:l<Jde tr·om patPnt.1bi I;;·; 
p1·0d<J.-t<; nr prorPS<;e<; 0n th1> <]rounr!<; of publ ir 

intp1-.,«t. "·'~ional ""'"rity. p•rt>lir health or 
nut r· l t l rJ:1. 

l!r·' " the 1att._.,. prupos« 1 thP US proo•J<;" 
oaten• prnt.Pctio'~ that i:o·;er<> all ted1nuloaic,11 
tiPlr!<;, 1oitt1oJ1J:_ e":l11sinns. Japa'1 11s!'d to.ta~!'~ 
;1mi 1 . ..- <t«:i• "· But probi1bl { tfw> tu intE>rn«l 
Jeh"t~. a rem«rk has been added in t~e latest 
prnpos«l tha~ prnte[tion of plant varieties nePd<; 
f,,r·thPr "'"''";n«tion. ThP [( propo~PS that plant f'r 

.i•,;m«l variPt.ies or p<;sentially bioloaical prou•<;<;e<; 
fnr· thP p1·crf11rtion ot plants anr! anim,31-; may tJP 
p., ird<'d from pater• prote(tion, wh'l!' plant_ 
·1aript.it><; !·a·.p to bP prote(terl e;ther b~ patent-; or 
by ar1 pffei:~ive s1,1i gener:i~ systPm f for in" tan•" 
plant breeder's r·ights. PBRI. 

1\p.i1-t from the qo_re<;tion what imp«(t PRR nr· 
p;itpnf<; 011 pl;int<; anr1 animal<; will h;ive on 
r!<1vplnpinq ,.J•111tries. at least thrf'!' ohjf>rt ion<; ran 
hP m«rle ilgain<;t the policy of the inr!u<;trializt'd 
rr.1rntt·lp-; in th,, (,f"'TT. 

l. 

.:. 

ThP !J'; tones rlf>vi>lopina countrii><> to annt 
prot».-t.ion to oiant and-anim.il variet.ie". 
whereas in the US it<;elf plant vc1rieties can 
i!lternatively be protect.Pr! by pa•ents or PRR. 

The EC wants t!Pvelopinq countries to protf'ct 
plant varieties eit,er by patent law or by ii 

f'f\R sysl.f'm, although in thP £.urupeiln Patent 
r onvoont_ i 0n and in thoo oat.; ona l patPrrt 1 .iw~ of 
~11 FC membpr [ountrie~. patent~ on ~lant anrl 
,wimal variPl.ip<; arP iex(lt1d(.>ri. f:irthPrmor·,:>, 
rlhi lp thP ;ir!mini~tration nf thP lnternatinnal 
l!rrinn tor !fro> f'r·otpr•_i'l11 of llpw \';iriPtip~ nf 
rl.1nt·. (IJPO\i) - ;iftpr rnn~11lt.inCJ thp moll'.!wr· 
ro11r1tt·fp.-. - hlt<t r•1q;pn n'1t tn p1-.r-;:1.H·fr. nttu·r· 

"'""' 1 iP; !'1 ;irfqpt f'BP, th<> fr t!rror111h .-,;.r T 
pt nprPJ1 ~ : q c1n • .. n. 

ti 1· •f:;t•·,tl(H1rtbl~· wl\nt~)pf· t)10• 'f.,.., . .., i·~'",;•' n 1 

,· .• :'-•li'flfl!J p,1tPi1t pr·r1trirtlrlf' tn rJ,\r1t· •. --ir,·;•:11 

rll'r 1:. ~1r7;1r11--.n~'" •. ..lnd 1•·.'",C"'lr1t i.1J I., t11r1!1,·1·•_1 1 

' I I 111 • ' ••. ' I' . • i 'i • 1, . • r f.' I ~I • • r \ I• f'J r1 • 1 I t l 'l '1 '. I •. 

tr.td•' ,,.1,..~0rl .1qd tt;,.,,.fnr1\ ri11•1•l1ln.1•pfr·1! 
tf\;\ f1f\ff. r,() f.tf, r1f) -lrfJ'Jln,•·~··. f!..--\ 0 1' In;~;· tn 

t!;1\ f1)f·._:, •h,lt j,.,~ n' intplJu1 t11,t1 (llPJ''"'~, 

p1nt1"tlnn 1n ~Ii'"-' ~i~·ld nt hi;1t•·•'1nnioq 1 
dP.1PlnpTnq rr11ir1•1·;,. .• h.t'. ,\'J ... •,rl .1n·i1 

•"nnnm~•-ti ln•,•,n<... tn '.Omprtrii••', ir1 thu ll). 

l.ip-1··· 'Jr ~hf' Ft. Thr·r·,, .11 f• qn • r·ttdf.• 
rl1·trHttnl1"; rPpnrtPd ir1 tht-> fit\ld ol 

!1111••·,h11nlnqy. rrlr1111·ru: fiir;t~rl·n<_l~flfJ'i .\f;·I 

''· ·' l11pr111_1nt. '10111t.0r, tln. ~ •. h1nf• l"JH')\ 

11 f• r "'"" i 11.i , Fir'" / i 1 , r Ii i I ,, • ' h "'" . r 11 l nmh i " . 
fqh,,, fr11j1t, fndiA, rJiqert,-t, f',tlr-i•,!Ar1, f'prq, 

f,1r1;,111i .... !lr·"'l"''Y .111d /1mb.ihwP. 

- -I J -

I_ 810-INrQRHA TICS 

Ti'" llnr·t_h .~mpr·ica Reoional Ce,,tr" e• the 
f'f»lio·idp-; t,Ltion lletwod. <PMI ~IA\ ha<; jus' 1.:lllnCh<'d 
;i new j•HJrn,11 trom f'All UA. th" •,lob«l J'e<;tirid10<; 
~l·rndnr·. Tl•e GPM i<; ;ntended "' on,vide i1 wir!P 
torum for f'·•hanqe of infor·mati•1n anr! idea-;_ 
rp<;aJrtes and ar31vses on ''intiernat'onal a-;pects ot 
'"""'icirle retorm" to tho,e co111_Pn1er! wi!li 
su~tninahle aor·icultur·e. Th2 fir-st i~"uf 1,S'lmm€'r 
l<lfVi• i" r!nvot_Pd tn peoplPS' mO•Pments 1·hall.,nqina 
r•»' ir·ide pr·odurtion and mi<;u~e. Furtl:PI' ;<;~o_rp<; 

·1i 11 forus on biotechnology. re,idue~ anrl ntho>r 
crucial r!n><;ioor<;. Fnr informal ion ~nri <;ub<;rriptions 
write I~: PAii North America, P.O. Ra• ~10. S.in 
fr.inri<;o. CA Q110l USA. 

!LEIA liews letter 

lll:.I_A llf?ws_l1etter ot Deremher 1•1R·1 i' ;i special 
.-dit ion rlevoted to orclss-r·oots tonservation o' 
u~netic resourcfs i~ thf' rtevelopinc •ountries. It 
rnnt;iin<; 15 pagPs o• ;in;ily<;is ot t~e prot>lPm. 
ronrrp!p f'•ilmples fro~ !hp Snuth. a biblio~r;iph~ anri 
networkina resource<;. Case s•urlies rela!e to 
indiapnou5 forest, croo and anim;il rp~o11rces 
ron<;ervatinn, a<; well ~~ villaqe-t>a~prf '"Pd 
protfu(tion and agroecology. A."must" for all 
5PPrilinc readers! F'or more infonnation writE- to: 
ILE.IA ( Into:-mat ion C~ntre for Lo~ f., tprnal-lnp·it anr! 
Silstainable Aaricultur·el, P.O. Bo• fi1, tlL-H:nfl AB 
loousr!Pn, the ~Ptherlands. 

NPw journals from Elsevier 

Biomass f'rlitPd by J_ Coombs. D.0. Hall. 
\.i_ H. Smitn. 

giom~ss publishes original paper>, rpview 
ilrticles, special issues and casP st•sdies roverina 
all a•.peds of the production. proc<?ssir.a and use-of 
pl.int>. micro-organism"> or en?ymPs for Pr>erqy. fuel 
or chemical production . 

Topics inrlur!P: biomass anrl enPrgy rPSO<JrCPS; 
~tudies on anaerobir digestion and fermPntatio~; 

o;ouru•s, (Omposit ion and product.s l)f biom;iss; 
rnnversion prnroo<;sDs; reryclinq and envirnnmpntal 
f,1rtor;; phl!t.osyn•.he;i<; (n.1tural ;inr! .irtitiri,il) 
ilfH1 l~oe: pffiriPnry: rtnrl u·~i:.o of hio-fut:ilt;. in 
1-ra1i11~-;. RPpnrto; of r·nnfPrfln«P;, f""l''fl~ rl"lviPw-:. nf\"""· 

'. t.-i.:-1';·. f'lrthf nmino f':lP1--i.t fqor, ...\Pd J,.t ft r·. tn tf·.r 

,-. ,I I t n f m r) V i) 1 '; 0 b ~ 1 fH l '! rf P rf . 

:.t .... ~, .. ,t0dllrirf€' .. c•d lq· .. qr ir11l••1!·.,1 
r11r);!1o••rir1f! t~h·.tr.-ir t·.: nrnr:.r". 1f\J,...,1,.,;,,,, 
•. ; • • ~ I .1 • ~ ~. l .,"._R. :it•·.ty,p t•.: 1 Hll!q·jrfq. , ' , i • " ~ j I 

1 hflm1 r.=t I .·.h·.~ 1· 1•., ·.: 1·1·,""1·1f 1 

r,1,""1111. 1 1n•n f\ir~rn;\~-: :. M1rrllrir.1l WA·f,,. 1Fr111: 

f•11·1·ri·t !nfru·mAtion 1\hlfr·.1rt~,: friqir1nr·r·tn•1 Tnrlro11: 
r n·1irr)r1m,~11•.11 f'orindir~1l'". Bi bl inqr.tph.-: rnrr·--.•ry 
:,ti-.fr·d· t·., f111 1 l rl'lrl FriPrqy· t\h~.•r-rlf t·,; ,,, .. 

·b·. 1 r.11• ... : PrJv.11 ("JtH1P!f of 1 hPf'l'ii ... ~,.'Y Jrif~lnn.1tir)n 

r,.•r·.i1n .... : ,.ll ;PrHP (i!ntior-. Jr1rf11~: ft')(•(li•'\ 

1.\f1•,tr·A1 t•,. 

flrrJm.1·.·. 1•, ,1ft1l1,1t"rl ,,;q, th,. fl1om.1·.·. "''''"ly 
~q•·,µ.\1 r h .'\o;<,(")f 1 ...tt 1 on. IJ"lA f Hf RA I ~nd t '1~ H1 ; t ''".Ii 
:1ri.1f'rnbir f\inm..i\·. 1'\ ...... r,r1f1tiori, IJI- (nJ\n.\). ~.,,tfi,,, 

infnrmrl~TOrl --lV~lltihlP ft"()rtT: f J .. ,,..v!Pr" r,, j,'"lr•r·1• 

l':rh I 1 •.hPr"; I tr!., r 1·own How,r>. I ""on fio.irl, H.i d "''I. 
f·,.,., fr.JI fl.:'., Ill<. 

f\inll)1jt(,tl W<J<,l~'i •'rlilNf hy Dr p,.,,., 'fqfl•.ri11 
,111d Profp•,<,nr i\rulrrow r;. H.1·,himnt<1. 

Pu: frp~fnlf•nt, ;,(",,, tlnd 111,)f1,-tq1'm"nt of w,..•,lfl'". 
rn11t.11ni11q hinlnqir.il mAtl"ri.il, .irul lhP rP "~" ,1nrl 



r·.l1·nv,~r··.; of th.tt Pf,llnn1r,il :r.1tPr·i.._1i. tnr.n th"1 L.,-:~ 

f_hP"'!e-.;. •'f Utt' l!'t...,rnat~on\d jPur·n.ll Bioloyicctl 
W._tf:..te'.. whi,h l~ p11~ll~h~d lf· t!m~~~ ~year·. 

Authpr<; f nYTI .,11 !WPr t'1° ;or-lrl pro,,.irfe 
wlde-r·rtnuinu duthoritative ·~ont,-;buti'H'S on sul'jPt t-.. 
<>urh ii< w;i"tf' t1catmPnt. aopl ied hintprhnolouv. 
ill)l·iniltur·;il enqine,,r·irHJ. ilpol ied 11'1irnihinlo•l~. 
willPr trP;itme~t-;ind ana~r0hir digestion. 

""'""~l th<' reoplo0 who will henelit from r.- .. r1; .. q 

flioJouica] \.la .. teS ;lrp pn:ir,rnmPnt;i] hiot.,r:hnn­
lnoi._t~. hind1Pmir:al .:inrl ;iqrirul>_ur-i'l Pnaineprs ·'"" 
wn~~"r< in thp fipld" of w~tPr trPi>lmpnt. r:ivil 
o0n11inpprin11, environment;il pollution ;ind re<>ourrP 
'ono;er·:at ion. 

Or·i.1in<1l pitppr·<;. r·eview ar·tir:l<0s. sho.-t 
1nmmuni•<1tions and ri'se studies ilre puhli<>hed n•1 .1 
hn,;1d spPrtrum ot t>iolor1ic.-il wil<>le•. in1:ludinu: 

f•rrpl;i from ilnim;i]<; ilnd birds: 
r_ rnri ;ind fo1-P<;t ro<;id11P<: 
Aor·ir:11ltur;il rl1Pmir,1l re<>ir!ue": 
Animal or veaf'tahlf' wa,.tes from f;trm" r;i­

f ii• tor· i '°"; 
\.1<1<IP< from fnod proressinu plants. 

Any aspf'r:t of hiolouicill wa<tP treatment :ind 
m;in;i,iornpnl may he cover·pd by th,. jo<rrnal - ro1· 
P•~mp!P, papers ha•e dealt with: 

HPthods of handling; 
Efferts of Wil5tP5 on l;ind. wdter. crop<> ;ind 
"1n ?m,1 ls; 
RP,.ourrP reroverv: 
>'hy,irill, hioloairill or rhPmir;il trp;>!mPnl 
tu rPdute polluiion; 
f'r·oduction 0f energy. fePds or· foods. pilpPr 
h11ildinu matPrial"· ptr. fr-om wastes; 
Intear;ifed <;y<;tem5 for treatment of 
hiolooiral and munirip;il w<t<;tes. 

'nntrihuliono; ru<1y r!e,.crihp lahor;itory, pilot 
rl.1nt or f1il 1-<;r;il,, <;ys!Pm"i, model ;inr! theorrt ;r:il 
<;!11rtiP<>, or thl"' eronnmir<; nf wa,.te m;inagPm!'nl. with 
llK ;rnrl IJS er!i•ori;il rPntres, Rioloaical Wa-;teo; ;ilso 
inrl<rrlf'<; n•porl.; nn ronfPrPncPs, hook rPview<>. nPw<; 
itPm<; ;inrl letters to the editor. Fur!hPr 
inform;it ion ;iv;ii l;ihlP from: Fl-;PviPr Sr iPnrP 
P11hli•.her·•, ltrl .. Crown Hou<;P, Linton Ro.1d, R;id.ino. 
F ',<.P•. ! 1; 11 !l.liJ. UI<. 

Hiolech rnowledge SoJrce; 

n~ ·~ i·, ..i nPw, lnw c no:-.~ ;rdnrm..lt ;nn ~('>1·vfr1· 

r!c·.ir11·rl fnr· ri<·ople invnlvPd in .ill ;i•.p<•rt•. nt 
h i n I •', h n n 1 "q ·~ f~ o 1 1 v Pr• rl 1 n t ~1" t o' m n f 
,1n •rp •n d,,f P, f'iil.C..y tn ro,1rf mnnthl.., h11l lf\t in. ftl 
,11 t· It·. f P. 

P.11 ~ .. t .. ,,,,.v,·;c.. ,.1nd r~'JHirt ·.: 
tl<>wly p11hli<;h<•rl hon~' .rnrl rlirPrtnr·i,.,.: 

.Jn11rn..tl5, rf,1!..t ""'"' .ind ..t11rlirwi·.11,tl 

"''" p ,. i " l • : 
fnnf,.,rrirHP ..... mPPflnri~. Pvhihitlrn1-; ~nd 

I fll Ir'", f' "~ . 

rli'', i-. · nmpi ]pd :,y th,. Brit"" I iln,.ry'-. 
f1;,.1 .. ,1.nnlnqy lnformition ';prvire ;ind p11hli<;IH•rl '" 
"' "f"'' ,tf ion ,..,.i t.h fli n' ommPrrP flrtt rl. ~ 'nmpilny 
"f'"' i.di:inq in hioterhnnloriv hu•.in1•s•, inform ... tion. 
fl~', i·. th,. only p11hLr<1t inn rlNlir.i!Prl ~pr>r ir i1 .. l ly 
Irr qivinq 11irrpnt infnrm;ition no nPw hiotPdinoloqy 
infnrm.1tinn <;011rrP<;. ft inrlur!p<; inform;ilion nn 
-.n1.1 I l mP<>t i !HJ'•' hon~ r ilflrl rppnrt-; from 1it'1 p. ~.nnwn 
prrhli•.h1•r•._ OvPrview .ll'tir)w, ,rnr! rHl ,1on11;Jl ind<•• tn 
1;.,1.,d rlor11m~·nl<;. Jhp rPviPw~ rovPr <;pPrifir 

- •,rJ -

lnf11n11.1tlnn ~.-~ .. lcp~ .1nrl .1"..-i h!~tnri.,_,., •rr1n~ 

fntfu\tt·I/ rr·1lf P\ .... iOPitl""' (l~ W~l 1 _ 

f'.ll pntrlp" rirP 11-;tt"'lrl l·lM·-·d;,ltPl, .tt••')r­
publi,_~tlon so thpr·p loc; no tlrn~ w.::1..::tt-.d rt•,~rnpt;nq •<~ 

t'l1tain do' 1Jrnents not vet a .. ·al lnblt1. 8;.~5 , uvt:·r-;. ,_.11?, 
bi('technoloay p11blir:ation5 .-ind Pil•:h i'""' .111p.~.u-, 
onlv '""-e- -Entrie<; aiv<" lull t>ihl •01Jr"rpf•i• 
inf<lrmat ion. Addr-e<;Se<; of r·.,lp,,1nt_ p11td i,fi,o,-, 
appe;ir in e;ich i<;SuP to ma~e order•no ~;i<;iAr_ 

r_nnf~r-@nr~ li~t;nuc; inciudp d•.,trtll""' cf the::. 
or«1.1ni""'pro; rtr1rf .o~t- Event-; .lt-P ll-;tPd w~li 
;n ;irfvilnre. <;O therP i" plpnty nl timp tn ro<1i<;f<>i-. 

El!\S i' ideal tor· l ihrari.ins and intorm.1i. ion 
profession;ils needing to build a referPn<P 
1nllPr' ion nf hiotprhnoloqy hook.__ :,,il11rlc.d in 8~5 
..,,-e "'""Y dor:uments fr·om ha~d-1.o-find pul•l i<;hers '"'' 
advpr'i<ed elsewhere. loveraue i<> f0ru,.ed nn 
t'iotprhnolo9y. makint.J HKS quid .. 1nd eilS\ tn S• ,1:i. 
fll(<; 1 i~t" al! new techni1:al boo~.5 b"i"u f"i!'l id1prl ''" 
hintprhnolo9y as ·~Pll '" _jo11rn;,l<;. dat:i b.1'"" .1nrl 
all intPrn;itinn;tl ronier·PrHP<;. It ;dso in1lw1P<; 
a11diovis11a 1 n1aterial helpful for· tPMhinri. fl~) 1 ,rn 
fiplp ideritify new information -;ourrP> q:iid.1, 2.'"' 
inexpPnsivPly. FurthPr infnr·m;it ior. ilvili l;ilrl•· r r "r;: 
Rio(nmmPrrP 0<1ta Ltrl .. Prur!Pnt i;1l R11i lrlinw .. 
')~ 1-tich Street. Slough. SL! !OH. lJK. 

)Alj[l statement on EC competitivenf'S' 

Thp SPnior Advi,.ory Group in Elintprhnnlnnv 
(SAGRl. a Europeiln Industry Pnlicy Group hava 
puhlishFd a second statPmPnt on RintPrhnoloqv. This 
npw booklet. entitled "Er:onomir flpnf-fit.' ,1nrl 
fr1rnpPa'1 CompPtitivenPss", i> an attempt tn r0n·1py 
to Eurr.pPan policy maker<> a c 1 ear rid 11r<> 01 nr:r 
P<.Onomir st<1ke in hiotechnolooy. anrl ou1· 1111-rent 
competitive position. It rPviPws !he >lilt11s of 
piltPnts issued and R&rl suppor·t for hiotPrh'lnloqy a"d 
;ilso suflllllarizes biotechnolo9y investmPnt. indt.sl.rial 
output. employment and tr3de in roniparisnn t0 Japan 
and the United States. It detail<> the economic 
hPrte f i \ <; t 0 hp Cid i ned from app l i ( iJ \ inn fl f 
hiolerhnology to aqrirril ture, hP.-il thc;ire anrl 
Pnvironmpntal man;igement ;rnd ;11l11nr;ite-; tha• F11rnp<0 
mLJst manaqe, nut req11late. t_hP <>ori;il imp;ii:ts 0f lhP 
hio!Prhnoiogy revolution. 

\npies nf thP dorumpnt m.1y hp nbt:1i11Prl frnm; 
Hr. f ·ior1·, Director SA'iR, r./o r __ fJ[( .. r...,,, lnrri~" 

,''i[J, '"" 71. R-lO'iO Elrn-;<;el<>. Fl0lni11m_ 
f,.,; \2£:f.·101'1Rl 

i\r_p i111lt11r;tl bio~Pfhnnlo1jy: (lppr11·~11r1it1 •. ·, •.,, 
'Tl~'11r1.t' irJr•,ll dP'.('lflpm,:..int. fldit .. rj h, r,_ 1 t1 r • 1, •. 
rtin•r,h;1rl1nq·~ in f\qrlr1i?t11r·f\ r,,,,., __ , nn_ r1.111. 

I ·1: f11•• fn,lf i1111,1l' r,nn p. rr,FtrJ () 1:r 1·1;' ! 

fh1· hnn~ 1'. 1°,\',f'<f f)rl t!H' · .... nr~ rif ,I ·.t:ifl, 

'·f"rr•·.nrrd by t lw >lor· 1 rl Ii.in;. I ',ri:.~· .tnd 11,. 
,',11·,f1dl i.ln qo'.1Prnmpnf to ,i•,•,p·,·. th•· pofr'ri' i,11 nf 
l1irdP1hnnloqy t.n rnnt.rih1dP tn ;,,,,.,.,..,,.d 
.n1r1<rilt1.r·"l productivity .inrl tn id<>ntifv 111 .. 
·,o,in Prnnnmir. poliry ~nrf mriflrHlf'mPnt 1·.·.•1'''· th(tf 
m-t·; ,tff,-.rt ;t--;. (',11rrf't;;f1il rtppl1rrltinn_ lhr• '''"1~ 

rnnl.lin ... ttH1 -.'ditPd t""'t nf ~I P•'P"''· 1nmni1·,·.irtrH'fl 
fn,- th" ~h1rly, .:tnd rnvPr--; ...l widfl r.111qc• Pl 
·.nr;n ,..rnnn'T'.ir ..lnrl r~n11l;1tnry i•,•,11P', .:1· . ..,,,,JI 
r ommnd i ! y .tnrt 1 y•,p•..,. 

fl,.ynnrl H<'nr!el 's garden: Fliot.PdrnolrirJy in thr· 

"~· r v i r_ e '' f wo r 1 r! d gr i cu l tu re • h v r, .. 1 . J'< • r -. I , · v . 
fliotrrhnoln9y in f\11rir.11il1trP )erip•; no. 1. rJ.r1n: 
r /\Fl !nt,.rn.;t ion<tl, lflO p. ['jf;ll 0 ll'il'lfl f,fl,' Y. 

ThP pr-p<;ent hoo~ ;., .in 0<JtrnniP of 11,.. "''"'" 
< t 11 d y , h 11 t I or 11" P <; mo r I· on po 1 i r y .in rl '• o, i n . 



11r1H11irn11 i\.'.IJP'-. r~l.1tpcf fq Th•nt Wntld if, .. ,~Jnpnwnt 
tl1.1r1 on di't.t11~1 d .111olfnt\ qf indi\'irfir.d 
1 nmmntfi•iP'.. Th.- ~HJFl~ ,...,, writtf.)rl .1t rt lt-l'\l.,, 

t.·.hn11.1I '•'"'"'th.HI fhP 1nmp.Hllllfl tjtJ ••. tnd , ... 

. 1irt1Pd ,,~ r11.1d.)r·~ witho11t ,1 d~·t,illt1 d pr·1nr· knnwli 1 d•J'' 
nl fJ''rl• 1 t ;, ·~ ru· r1inti•1 hnnlnqy. 

fnorl, l'oliti1-; and thp lo'>> nt 1.:,pnptit lliver-si•y. l•y 
'"'¥ Fowl- 1 1· .1nd r.1t HnnnPy. llnivPr·l·~ty of Ar·t-,,, .. , 
J·r, 1 ·~ ..... Ji111P J')'lO .. 1ppr·n,,.. :r,n p.HJP" ~ 

1\ "'••ior· -;turly nt thP bi·.tor·y nt llPllPl11 
,.P','l!ltff.1 '~ Ir) rHJr·ir11Jf11t··1o with ffi~ firlrll htlff rfpvOt•lrf 
t n t ft,. po I 1 Ii • .. 1 l dPl•,1te '!11·r·n11nd i nu t hp nwnpr·,h i p 
.1~1d , nnt rn J nt q .. "lnt:1t i r rP""o1rr·r·pc; .1nrt t.hP flflr·mp I rti;m 
<Ofl';P1v,1fi1JP nPtWr)d. 'hp boo~ .. <iimPd ilf d J'JJllllilr· 
,1 .. r!i"""' with r.unsir!er.1blP an..,rdntal inforn1.1tiofl. 
tonks .1~ i.cl l ;it th<' J;i,t two rfpr;irfp<; nl wnr·k hy tlw 
lntPni.tl inn.ll [1(l;u-rf for rl .. nt r;.,nPt it RP<;Otll't:!'~ 
( :rirr,p) "'"' 1.hP IJrl roorl .rnd Aorirultur·p Oro.111i;.1t inn 
(fflll) rnl.1t!'rl to rn1p qp1·mpl;1<;m <1nrl thp intpr·­
onv,...rnrn .. 1nt.1I h.1tt fp~ c;.;Jrr·n11nrlinq r CHl~Prvf"lt_inn wnr·~. 
in th,. lhirrl Wn.-ld. (tw.1i Lmlf" frnm: RAr[, 
P.11. Flo• i.•,·., Pitt<;h1_nn, r101·th L1nilin;i .'711:.:. 1151\, 
.1t 11'>$ 1·1.'r', rl11~ ~hiprinq.) 

II·<> lmpad ol Eliotechnglogy on Ayrir:ultur·e in thP 
f unJp~·iln fommun i ty t n the Yp.;ir· 2'.JO~'. St urly prPp<u-Ptl 
fn1· th•• fli ,-.,rtorilfP-'•PnPr;il for A91·ic111t.urP, 
l•t•<>mhr11rn1: IHfirP fnr Offiri;il P11hlir;ition<; 1Jf th•• 
fr11·11pr»1r1 ( nmm1111it ir·>. C'Jmmi-;-;inn of thP F.11rnpPiln 
lnm11111niliP<;, l'IR'l, !lift p. 

ln nrdf'r- to t ind nut what. thP f11turp impact of 
hintP1h11nlnuy will ht> on arp·irultur·e in t.hP F11n1pPC1n 
r.nn111u1nity rrr.l. thP nir1>rtnriltP-GPnPral for 
A<1rirrrlt1•"P ([l(.V[) h;i-; rnmmissivnPd a study fr'Jm th<> 
£!111·""" ~ 11r·npP<>n de Red1Prd1ps (BER). II<; i nq a [Ip I phi 
rP<;Pilrrh terhflique RER h;is ront;ir:tPrl ii largp number 
nf iw.itut ion·, Pnq,HJPrl in hiotPrhnnlogy rP<;P;irrh .11H! 
rf.,.,,, 1 opmPnt. 

fh" o;t111ly p-;t;ibl i-;hP<; 1 ikPly rommerr:i;il 
i11tr·odur.tion dill.I'S for ii wirlp r.rngP nf pldnt and 
liv<><;t.ork hint.Prhnolngy appliration<;. The 
introduction d;itps rangp from the Pilrly IQ'IOs 
(1'.q. for [11111/Mab probes for early disease diagnn<;i<; 
in pl;ints or ;inimah) to the late l<J90s (e.g. inrnr­
po1,,linq pe-;t rpsist.ante r:hilrilrteristir:s in plants). 

lt w,1•, tnunrl I.hilt for mo-;t f PrhnoloyiPs 
rnnsirl<>rPrl it would ta~p hPtwePn \_~, ye;irs for 
10 P"'- '<•nt of prnrl11r.<>rs to ;ir!opt thr ti>r.hnoloqy. 
r;,,,,,.. lot mn~t f"rop-; <inrf li·1P<;t'H~ -;p~riP<; ii 

,,.J.1tiv"lv hiqh proportion nf 01rtp11t i·; .-1rro11nt .. d 
fnr h·; .1 r1•l,ltiv<>ly m11rh lnwPr pPrrPnliHJ" of f.11n1·. 
"1<»,t nl tltr• 1<>11.nnlnqiP•, harl pntnnli.!I tn ,1tfpif .1 
hir1h prqpo,fifJn nl rrndtlf.tirJn. 

fiH· prit 1·11t 1 ~ti i111r.:u t on pr nd11r f 1 nn in ,'()fl'. 

11b 1
,tt1io·rf by 1nmhiriinq tflr• .o~.fjn1,"p', fn1 rir•}rf 

lrlfl"P,t',I• '-Hifl1 fh()•,p nhtflirit'd for rl<loptiqn r.-:lt(I•, 

ft,.·pPtHl11111 nfl ttu:• fprhnoloqy rnn--.. idi0r1=-id, th" r·~prnf 
'".f.1hli'.l11·d rl r.lrlfl" r>f po(",o;.ihlP prod1Ht.ion 11irr,..1· ... -, 

in ,'I)()', nf hr>twpnn ~-ll p<>t u•nt in ;irfrfilrfJn tn 
imprn·1f\01f.•r1t•., 'l'llth rnrtvPrition..1J fPrhrii'lllP\. fmr1111·.;1· 

111•·111-, in n11tp<1t q11,1lity wrrulrl rP~<tlt fn>m .in 
101pr11:,·d .1h1l1ty tn infl11PrHP th" rnmpo•.iti-·n nf 
pl.rnt ,lflfl li·n~·.trH~ 011tp11t. 

Thi.: "'Jlor·t hy thr fhf•til r.orpor· .. tion r•..imin,.., 
11.,. nr;idflt•. fnr the m.1jnr typP; of PquipmPnl 11\Prl in 
d11w11~lrP.1m pr-tHP">~in!J nf biomPrlir;il "•iO!Pr.hnoloqy 
pr'lrl11tt"·, fft<> rf,-.m,.nrl for thi' l'quipmPnl hil~ <Jrnwn 

.1\ rtHHP pnldnrt~ h(l"f...ld on monnrlonrtl ,Hdihodl,.., rlnd 
"''11f.ltfr PIHJinPPr·intJ method~ prnqrfl".',, thr·rJtirJh 
''l'".P,11·,h towclnf p1iot-~1l1lt-i .uul lilnJ~-\•nf, 
pro1 ii·,, inu . 

ll1Pt.1 P•.1min!'<; the -;tattl'; nt IPdrnnlnqy. 
1nnr1wtition ;ind m;ir·kptinq of th;> m;ijor· typP'i nt 
•·•1uipm.,nt PmployPd in down<;trp;m; prn1 p-;•,in•,1. 
fn1ph,1'i" is pl,1:·Pd upon the m;ir~PI<; for· rPll-11Jlfu1·p 
pnir..,<<;inq rquipment, hom1Jg<>nizprs. rPntrifJJtl"~. 
mir rof ilt1·,1tion. ultrilf iltr·ation, PlPr:tr·ophorP-;is 
i111d rltrnm;itography equipmrnt. 

ComprehensivP analvsis of thr total U.S. 
mild<>tplilrP i<; pr·p-;pnt<>d, in!'f11din9 m,1dPI. si;P<;, 
rompPtitor· 'ihare•;, estimilted s;ilps ilnd pr·ojPrlPd 
arowth throuqh !'193. Thr Lorporilte profilP'i SP(lio11 
prnvidPs rom~PtilivP intPllig•nrP nn thP IP;iding 
m;in1rf<1rt11n>1·-; involveri in thesP sf'le1.ted PquipmPnt 
typP,. R<'por~ no. 'Bl. M,1y l'l'lO. ($7'l'i). fur·thn 
r!Pt;iils .w;iililblp from fhpt;i fnrp., lhPlil flJJilrlino. 
Midrllpfipld, rr Oh4'i'i, USA. . 

!~eta rep0rt gn monoclonal antibodies 

WhilP thp lurrent ma1·~.et f<,.- monor:lonafs in 
therilp<>u!iL ilpplications is nil. hy l<J9~ worlr!wir!P 
'ialP< will bP over $~50 mill inn, ;irrnrrlinq to 
Tlrrt;i's report Monoclonal Antibodies Markrt'i: An 
ln!Prn;ition;il M;irkpt Analy~is. And this milrkPt. is 
PxpPrlPd to grow strcnqly into thp l'J'IO-;. 

In t.ot;il, mark<>t dat;i ilrr prnvirl"rl for 111 rlif-
fPrent monoclonal ant.ibo~y applications. fhe~P 
in1.ludP in-vivo diagnostics for maliqnar t meldnoma, 
rnlnrPr:tal ranr!'r, ovar·ian LilnrPr, lung tilnrer-, 
brPast. cancer, pro'itale cancer, panrreatir cant.Pr. 
heart attacks, deep-vein thrombosis, strokPs, 
pulmonary emboli'im and atherosclero'ii'i; in-vitro 
rliilgno'itic~; rpse;irr:h aod therapPutir<;. f;irh of 
these applications is evaluated for future potential 
~PpilratPly for the 115, \./Psi.Pm Furopeiln ilnrl .JapanPsP 
milrkPt'i. 0Ptilil'i of the rPport, prirpd at $7'l'i.OO, 
from: Theta Corp, Theta Building, Middlefield, CT 
0611'i'i, USA. 

tlew Uf:IEP/IEO publication "Storagt' of_Hazardous 
Materials", Techoical rpport series No .. L 

"Storage of Hazardous Milteri ah" i <; a new 
rPp<Jrt p11blished by thP Unil.t>d tl;ition<; [n11irnnn1P11t 
f'roqr;imme lnrlu>try ~nd F.nvironmPnl OffirP (IJrlff'/(fO). 

!hp n•rPnt n11thr·p;ik nf rl1-.1m;it i • ii« idnnt' 
invnhinq -;tnrilrw of m.rt<>rial·. ~11rh a·; ff•rtili;·,., ... 
pn·.lirirf->-, ,Jnrl mi~1f'J1,HIPfltr', tl1f'mi1,d•, h,1·. 
''mpl1,1·,i:"d thP nPPrl to mrt~P ~no·..tn th,1 rnndit inn-. for 
'"'' ·,,.Jfp •,.1,1r·pfHHl".iflq Of h.14-,trdo11', tfiP"1irrtl',. rt11• 
11m nl tl1i", ,,..,_hnir .. 11 rPpnrt i•, tr> 1ntrnd1,,,. 

'q ,ir t ir .ti q11id'1o! infl•, for thP ".."1f P ',rnr-~HJ' ,1nrf 
,,,,,,.hri11-.irir1 nf hrLlrH·rlo11~, mrtfPrlr!I'" .. th11·. ptof,, inq 
l»1111.1n hr•,1 l th and thP Pnv i rnnmPnt. [1.,., i qn<·d t n hn 
''"''rt ""' lrlwirf,. .rnd to.,.,,., rPq•rirPmPnt<, nt 
tl•'-11· l np i nq "" wr 11 .is rl<>vP I OJH->d r 01111< r i ,.. • ., th i •, 
r,,,irfn i' .in ;iir! to ;;ifp <;to1·;iqp ;ind wilrPfHJ<t',inq of 
h.!;.irrlo11'. rh,.mir..il•._ wh<>lhPr within inrlw,tri,11 ~itw, 
rll' nrrt~irlr>, whPt.hpr mi1n.1qprf by m;11111f;irt111•t";, nr 
,,.,,., .. , th<>m,<>lvP> or ro11trilrlf'rl nrrt tn inrlr·r"""""t 
~dt"Phn1J';.fl~.PPJlPr'1. 

Tfw milin c1-;pprt<; .rnrl rN111irPmPnt•; for ·,,If,. 
wilrPlr011>inq of hazarrlous mat.Pri..ih """ l"'"·•·•lf•·rl: 
~'-'Y rP>pon',ibilitiP<;, 1Pq..il and 1·eq11J .. t111·v "'•J""t·., 
.1pprPriation of product hi11.lrrl-;, rhoirr> of ln1,1lio11 
.inrl b11il111n9s, rolp of !JOOrl w.lrPho1rsP m,1r1.l']<>mrnt 
lirl' prPvPntion ,1nd Pnvir·onmPnt;iJ protr>rtinn. 



lht' n>port prPparpit ;,, ttw fr-;.'1'Pw1H"~ of th<> 
ll'JEr/IFO Awar.:nnss .tnd f'rpparPdnt>ss for· Em<>r·apnriP' 
.1t lo«d [Pvel J.l'ELI) pr·ouramme. wi:l 1.ontr-;but•' to 
~hP sprpadin~ of saf Pr pra~tilPS. 

Th._, ptrblication (!SBrJ q~' fll17 L.:.'8 l_ l'l'lOl 1s 
,.,,.; 1 atilt> 1:11 r·pqu.,st f r·om Utlff' lndu~tr-y and 
~nvinrnment Offi[e (l!tlEf'/l[Ol, Tour· Mi ,tbeau, 
<'1-·l\ quai Af'dr·.- Citr·o~r" 7r:,7_iq Paris Cede' lS 
F ,-,rn•:i>. It·: t:n 1 1 ,10 58 88 so. 
TPle,: .'.0,l'J07f. fa>: l.~3)14058887•1- f'r·i1P 
ff !AO. Copi»s ar·!' also availablP from IJnitPd 
~l.1'inr" P11bli.-ations. CH t~tO GPnPva. Swit;er·Lrnd. 
or· ri--w Yur-~. tl.Y. 10017, USA. Should you wish tn 
rnipw thP publication, wp will be happy lo spnd ynri 
n 'npv. 

Proceedings of the International forum on 
"Harnessing World Benet its of Biotechnology" - How 
do ~e ma~e it happen' (Dublin. Ireland. 
r,_;h 111nP l'l'l(l) 

What is the perception of biotechnology 111 
the modern world7 

Do wP recoanize and fullv romprPhend thP 
inhPrenl b~nef its that this dynamic 
technology affords in solving current 
probrr-ms ot food supply, incurable diseases 
and enviror.mer.tal protPction. 

H11w do wP demystify the tpchnology. defuse 
~uspicion and alla} public an~ipty1 

Hoh rlo we advert the public's attention to 
the material advantagPs whirh we enjoy as 
beneficiaries of biot,(hnology? 

How do wP <;(imulate i11for·mpd and rational 
debate on the salient issues pertainino to 
the technology? 

How can we achieve balanced regulatory 
merh;ini sms whi 1st pnsuring th;it t.herP is no 
1JnnerPssi1ry impediment<; in thP way of 
proqress and innovation? 

Theo;e are just some of thP questions which were 
addre~sed at a major International Forum convened by 
RioResearch Ireland under the auspices of tn~ Irish 
PrP<>idl'nry of tf,., European Community. 

lhis forum w;is repr·esentative of all int~r<>s!~i! 
part;"' ;ind providPrl a unique opportunity to 
111mpr·"hf-n<;ivPly dio;cuss thP curre:it politiral. 
Pronnmir, social and scient.ific climatP as it 
pnrt;iin<; tn hintprhnnlnqy on a qlobal <;rale. 

ft i•. PF1vis,19Pd th;it thi<; str..iteai• inili,1•1._,,. 
nn hPh.ilf rd thp Ir·iit,h rjnvPrnm,:..nf will hP10mf 1

" 

n•.lJP• "1t.1ly•,t in hr-inginq thf• rrlP:ant i;<;rJf", in'n 
·.h . ..-p f n1 11•._ t hu<; pnah 1i119 m,rnh nrl t n I 1il l y n•,1 l i ·"' 
th" v.1•,t pnt.,ntial in the dr->vPlnpment of 
hiofto1hnolnqy lor thp hPttermPnt of mankiFld. 

The rnmpletP pr·nreedin(J'; nt thi-; impor·t,1nt 
fn111m ;irp now reprnrlurpd by.RioReo;earrh lrPlanrl. 

'nri"·· of lhP fnri1m f'rorPPdinn·· 
( f',f\rl -'~--'1',Hi·Vii'-0-X) arP avai l;ible and m.ty hP 
p11r1'1.1-.Prl fn1m flioRnse.trrh Ir·el,inrl, fOLl\S, 
(,l,1·.nr,,1ir,, [),,h]in 'l, Ir·pland. IR £27 (inrludinn 
pP.p) tn f11ropP. IR no ($'1R inrludin'I ;iirm,1il pP.p) 
,.JspwhPrP. 

', 
- 11 -

Str·e1•9ths ·'·•d \.len~11es>PS of Riot1>thr;oln!JJ in 
[lt:·:c>lopiny Countr·ies: Explor.ition of Method-; 
~r·t~port on an IFIAS Wod\in<:J Gn!upl. H~tv 1i1p:1. ~,t P. 

[l;,veicpino cvuntr lf'5 ma:• de1elap 'tr·.1tpuic 
fi<'lds nf scit>ncp or terhnololly in ~hidi t 11r! "·"' 
~mnr~tt~. either· in their· own homp-mor·~ ... ~ Pr 1r- th~ 
.. or·ld ll'ar·~pl_. The theor·pti~ai n;itio., ti•..i• ,1 
n•ad.••l-nid'" strateqy at a ro1Fntr·y-lP':Pl i< r•J'''blP 
in •he field of bioiechnolooy '"as a major rPa;un ~o 
e•tatilish an lf!AS wor~ino ornup to deveino a 
methorlolnuy "to ilsseo;s thP pot.-.nt i,11 thr-,,,1to; .1-.rl 
oppnr-tw1itieo; of biotPrh11olP(Jy fnr· •hir·d -... o.-i1! 
countries". Sud1 a method could bP 'JSPU b, 
r·esc>ari hPr<; and policy ll'akers in an;il;-:i.,·._1 
tPrhnologiral capahilitiP> at tt•>' 1n•11•tr·; !P;, 1 

This work;na oroup prcposPs a f,rm nf Swor 
analvsis, ~~i1h stands fnr Strenot~<;. Wp;iL"P••~s. 
Opportunities. Threats. Whereas •.he SwOT meth0•! '' 
oenPrdlly used to analysP a fir~·, rnsitinn. ·~P 
w~~kina nrnup's mplhod ref Prs tn s!rPnnlh; ann 
weakne~seo; of the country and tries tn- idmntil~ anc 
"nalyse the tE-chnical Londit;on< .,hich ""''' hP 
fulfilled lo allow prcf itablE- introductinn nf 
specifir applir.~t1ons of biotP<IP1nlo11y. f'ar• •>'•hr-
research mPthod is a questionnaire l~n"P• l!. With 
the help of this questio11nair·e an invPnlur·, or •ir,d 
of chedlisl can be made of •he technical and 
infrastructur·al condi'.iOFIS that. have to 11PmE-t. ll·F 
questionnaire. however. does not dPal with thP 
"opportunities and threats" or th" poli'ii:al. so 1a1 
and cultural cl;mate in which (hio-) tpchnoloniral 
dPvelnpmPnt<; takr plarP. This 5Pcond elPmPnt ot 
SWOT ha> hardly been dpvelopl'd yet. 

For pr;ictical and praamatic r<>a<;O'lS thr· w'lr~ina 
nro110 rhosP Thailand a:; an-rYamplP. Oniy a limitFrl 
e•amination of this •ountry has ta~en pl-'•P, mostly 
based on secondary information. It is on this 
limited basis that the report make<; somP 
obsiervatioris of Thailand's potpntial. ron•Pntr-atino 
~": Thailand's development into a biotelhnology 
nati,1n: t_hP pff<>cts on Thai snriPty; and the 
poso;ibilities for thP GovprnmPnt of fhail.rnd In 
steer <;uch a dPvPlopment. 

Part of the techniral analysis of Thail;inrl wil<; 

thr assessmPnl of and distinction betwrrn thrrr 
product groups: agrobiotpchnology rrl;tpd to 
plants: hiorhemirals; diagno<;tics an·' varrinP<;. 

Amonn tl'P m;ijor· st_n,nCJth< of t_f>e S1 iP11r.-, f, 
fprhnnlony rommunily in bioterl1F11Jlnriy ..i~<>. "'"nrrlinri 
In t hp l'PJ'l'ld . 

~. ')ttonn .iw;:tt·f"'nP<;; nt +hP ~np11rt,1q1r n~ 

i· 1 rd,,.., hnn 100\1: 

t' 

r,,.,.•,i·nr"' nf rnrlny yn11riCJ ..-,, ;,.nt i ·.t ·; ,,,.,!in .11, 

Prlirr .1 •' rl ,1h ro;irf: 

Iii uh q1i;1l ity eqlripmpnt. 

\.ip;i~ rPlatinn-;hip bfllwPPn 11niver~iti"'. ,ind 

i nrlw;t ry; 

r'nt ,;t;1 l rlio;< ipl inf'o'", •hrtt r\r(• rit•(('t,•,,...,., ~nt 

hiotprhnnlnqy (e<;pflri;illy in tlw "'"n n! 

qe11Pti1 1>119inPPrinq) ;trP ·.1Jfli1iPntlv prr··,,.,,1; 



.,,.t.-.,·:r•.1r·T,l·1 !10·.1IP~ 1;H·,- •r·.1~ :-oqt ... t-"rnr·t 

ti: f f ; I 'il 

;\ppi~1.l~~fln pf th.· ')lf•~-~~':Hl~·.~;,-~, On f~~.l!l,1·1·i 

1 •. nr:' tl~.l~ ~fi,, )"w-1Di-t'~··thcd r,1•1 ~irn·:i1f~,., r·~i.1ti·., 

'I'!• 1 ~ .lilf~ 1 t···.-1p ovt1~--, i .. ~~ ·~ t ·' • 1:t1r'" r·. •"' 
t 1 t,.•~.l~r:pJr1t:i1.11 [~P.;.i!in~i nPd P"""it1~!ltlc-\. fti ..... 
""'fl'~;.,,: 1.1r1.u~1 , ... ,;)t;i~f.:.f·c;;.. hn ........ ·.J-r. f_lldt d: li,t ~'~ 
~~·1h•1ir.~1 t"t-lQ·1Tr· .. "lr.@nto.; f<;. ortl~· u<;.P.tul n~IPrl 
cnntp1t·~•~r·t"'tf fl" -~q ~p,1i-.,·<;.j<;, Of 'h" n.1tifHl.tJ r1nd F\.Ptl 

i n • ·-or· 11 ,t • i n n 1d "'l" t a I ' 0 •it ~" t . r • rr· ~ h tor· d ~ l ~~ ; l " 
,l· •. 1i".1! 1 lp tr·nm If[l.S - rr·n;P1t [l:"1cloom .. -iq~ 0tfi10. 

\./1tr:l:\L,.,1 r·"":.·.~ r.l.lt lf1. fi~'! 1 .Jf\ M.lr"1-:;;tr·;rht. 
ti,,, lj,,q,.,,).,,,.j..._ T;o!.: ('.]I 1:._;'<.(1.lf.r,_ 

"!r!·.;1!P ~hp P~or·..:, ... 0!ut! 
p . h T : , .tf. f t1~1 

1 !P~'"~ Ir• cVH! I{H i.J ( Int~r·na~_ ipnal Or·oJ.ni Lat ion ·J' 
"'"·""1~r ... 1t~1~Pnr..) f1v .. ~ ~:1c:.~ .. pnt·Tlc:.ht---:.rl Inside th..-: 

f;lirP ... P!•_;"iPri: .. ~ lit1zens Ar:tion "~so1u·,_e GuidP f)n 
tli•1'.•"""''1lny:i and Tl.int world ,'\•Jri•:1Jlt1Jf'e. Thi~ 
fJ'l;d ...... 1~ pr.,(lrlr·cd h-., ·~Pf,frJ <f;.t,1t fpr-..._ HFn~ Hobb..-T Tni 
,1r>;f r-~ .. 1.fH-·P \/,, l f \. f:. • 1 ~I I 011.li'('lf-,l t ; "'• •• j th 
Pr-. M.1r•ln .~dH·.1hiim nl Ifl 1 '.J'-s L'P•Ji1lPn1 1)ttlrt· fnr 
t."'..i.1 .1nr! tilt' r.~· l f ;, • ,._t•h tf:~· hnpr- of !f)~~tt-·r~r·,r1 .~ 

ti.·•~. 1· qnrft'r<.t.lndlrio 0t tfu:-· tiinr· ....... vnl::t lori rl:'flQnq 

;r:lpr·f"-.tf'•d fV10'~ (lnd pn1·;ldintJ tfu-··m Y.nth f"fl~OUr"ff'; to 

f<11·ti1••r thc·ir {1rtivitiP~. Inslde the 61or·t..ivolution 
i-; di~·lilf·d intfl thr·p~ p~r-f\. tdt..-1· ~ thnr·rn111h 
introd111tTnn. t_f1 e flr·-;t rilrt ic; ~t; i:lnnot.1tpti 

hlhi l ini;r~iphy of ~.Ff rlor11mPnt<:. !h~t rPpor·t or1 '" 

n'lnly'" rfilfpn•n! ;i,p.,rt' nf !f,., h;ntprhnnf(lq;: 
thp !PdH1nioll>. the indu<;trv. r'2c:ul.1tor·v is'u"~. 
p,1tpq~iPo lif~. thini ....-nr~d lrT'lr(1r~ .inti 
"PP•T·JH·i~t in ... f';i1·t T .. n [ltrwirf"' ,1 prp-;prlf;it inn r1nrf 
li-;tinu of vdrinu' nPtwnrk,, ornanizr1tion' anrf 
~~~r1ri_,~ tt1~t ~rP invnl~f·rl ir1 ~omF w~y ~itt: 

b1qfP1h11nlnuv in thP tlnr•h/So11tt 1 fr·rtmfwork. Pithp, 
frnm ''"' q·itic.il sidP irlGO~i •Jr the 1.Prhnol(lqy 
tr.1n<,fp1· 'id•· (int!'ronvernmen•al ~.nrfip<;·,. Th!> third 
.,..,rti•1n li<,!' P"riorlii:al<; th;i• provirfp P'Qt:l;ir, 
11p-tn-rf;it.e informal ion on the rf""PlopmPnt ·of 
hinlP<hnnlnqy. 

111., 011ir!P 1, prPrfomin;it Ty int.f'nd"d for r.hinf 
hOr·lri rJC,()~ nnrf poJiry-mnkPr' who WOtJlrf likP fn hilvP 
,,.,.,.,,.ii""''' •n i'lfn1.n,1tion on •hp imp;irt of 
l>infPrhnnlnqy nn thini wn.-lr! nnri,,11t•irP and <l"' 
ir~·.:nlv1•rl with cltl;rn~' .1r:tion qr·o11r:o; wor~iriq tq 
'""'ir1t,-i1 th1) n~·o,1t ivo imrl j,-,,t Tnr1o; nf thf• 
t•in,-,.)•.rnl11fi11n. ~-optP"- of "Tn·.irf,.-i tff' flinrPvo111~i1111 

''"' "'' n1·d··1»d frnm f(ll{J, f'.0. r•o· l(ll',. 1011~n 
~1·r1,p1q. n.--if,1y'".irl. f'rl;riu;int •,.ilr:r:rld ''f-o rn;~d·· f11. 

Tr•t i•r·r1,.1I; r111;• l 1f1oriPy n,-rf,·r n1 l1rlf1~ 1•t ' ... dr.tf f 111 .. HI• '"'' 
f11 Ifl1 I) frir • 11 .. fpJ Jnwinq ,1mn1p1f'.· !!~-; fr! 'Prlf'".11 

d"l i'.•'r .- 11. ;;, wr·-=·~·, 1 \·101 id •,.n1'r· flf 1r",-; !'· fn1 :, '·' 
f',., ;I p·;-;_ l,' fnr f•lf""P' ,1r1d II',~ lH frlf ti;, 

/,r,,, t i r ·' • ,1 r ; hhr.1n ,,:,d /,fr; r ,1 .1 i 11n.1 i l rl•· i i ., 1 

fli1Jtec.hnology'~ Bitter tl3rvest: fterbit:idP-trileranf 
'.rop<, ;ind I.he Thredt to Su5tainable Agrir.ult•ir" 

~1_'2.'_'j')~)'.'_:;_fli~t.~r:._~~.t~ i• ... "'"" 
prd111 r ,it i Ofl Jl•if fl!Jf hi;' t hf" r/or ~ i rlfJ f1rn!lp fJfl 

ft i nl ,,, l111n l OIJ'i f \.If.ft I ... u1 f1n11:q· i r ,1n f 0.1 Ii ti nn nf 

ll' fJ<,'I•. lh•• I l'Jlf)l'I w.1•, pr<•p,11 <>rf by \./(,<! m<>mi"'I ·. 
p,,, .. ' ' ,, "n I rib" rri ( r "•Ji rnnmpn t il I [lp f PW,(' r ""rt) ' .l '"''' 
fli·.-,f,., rrJ,.finn,11 Wilrflif" fprfp1·,.finn). llnpn ',h,.nrl 
(~q1·,1f flrfv.H1•t'mP11! f11nrf l11IP1·11,ilir111.1f) ;i11rf [h11d 
11.i·,· ... brnn~ ((•·rlf•·r f,,,. R111·.1l tdf,1ir',). It prn·1irf,.·. 
·'" ;,, rfr•pth -;11rv"y nf r11rrt>nl II.'). rnrpor.ilf' .mrl 
p11l>li1 '"'"'ilrrh nn hPrhlf irtP-rt><i<t..trd rrrrps ,rnrf 
f11'r.•,, flflf' of m,1ir1 for1;'",fl .. 1 of rHJrfrt11t11r1Jl 
1.,,,t,.rl1J1rdnqy lrorf,1y. 111<> ..t11llir1r•, ,m,ily-.<> ti"' 
rl-1r111,·r·. nf ~.111h ffl'.P,H'fh - wliirh w111 ir,rrPf'i',,... 

1 fipr.tlrt-;l pt-ic:;t icldP uc:;e Tn f.1nnlno - fnr thP 
~n"i1·nnmPn•. '1arir11ltuL·"ll c;11~~flinability .'ln1i h11mrln 
1 1,0,~ith. Tt1P/ argue that puhJir f•:nrfs and reSf'anh 
pr·inri tips sho•Jld bp dE>vott>rl i11,tt>ad to <;11;t.1in.1hlt> 
,v_:ri1~rTture and 1·all upon i:itizPn~· cr0t:pc:; to 
'.ln1;iaio11 a~1<1inst the pur·suit r.f hprbi1 idc tolerance 
bnt~1·p it i<; loo latP. Cop~PS nf "Bin!.,rhnolo9)''> 
fl; l ! "1· f!,uves t" <an be req•ies l Pd from: Hope Shand. 
J.':.Jl. f'.0. Bo.• 6'::5, Pit.tsborn. II( <'711<'. IJSI\. 

l'S bioremediat ion set to grow 

lhP U5 markE>t for biorpmpdiation - the use ot 
l"irrnh,;>s to di>posP of wa<;te - will inrreasP to snmP 
$500 million by the year <000. according to a 
rP1f'ntly pttbli<>hPd study. Thp study. Bioremdiati9n 
o! ha~ardous and industrial wastes. estimatp-; that 
this niar~pt i:; currently wor·th $i(]o million, in1.lud­
i11q a'sessment services. treatmPnts and inoruiar/ 
nutr·ient salPs. 

Puh Ii '>hed by the IJS rhemi ca 1 1.nns1J 1ti110 tj•·o11p. 
f;ilmauth Associate•. of Portland. Haine, the rPport 
statF• th;it the rnsts of tre;itino wa-;tp bv 
hinrPmerfiati~n are on averagp S5fi-80/ton, comparPd 
with $:.:'il'-fSfi/ton for incir.er;it ion anr! $200/tnn or 
morP for !andfill di<;posal. Thi<; tPrhniq11P i' said 
'" he -;11it;;hle for a wide ranoe of rhPmiral. 
pPtrnl~11m and mp!al waste<;. 

In lhP US. some <'.50 I.on/year of hilzarrfous 
~;isles arp produred by l~.000 indu<;trial plants. 
Aro11nd 80 per cent of this is di<>posed of in 
l;indfills. These fiqures do not include an 
estimated 20.000 sit~s which have been contaminated 
nvpr the pa<>t 50 yPars anrf ahanr!oned. nor 
qrottnd· .. ;>.tPr problems, the report notes. 

Binremf'r!i;ition i<; rpportP~ tn havP hppn u<;Pd 
successfully in rlea1·inq up part nf the oil slir:k 
left by the rlorwegian supertanker. Mega Borg. which 
Pxploded in the Gulf of Mexico in mid-June . .'.round 
4~ ko. of bacteria were s~read over a O.~ ha area of 
the oil slid. 

RPport.on biotechnology and development ilnrf transfer 
of technology methanisms 

ThP flruo;<;els-hasPd orqanization foll11rtif 
rf'frhanqp-; po1Jr la Techncl~oip ApprnpriP~ h;is ju-;t 
r11hlishpd !hp rPpnrt nf a worhhop nroani;,,rf hy fOTA 
in SpptE>mhPr lqRR on BioteLhnologie Pt 
[lpvo>lr1ppem.:nt: Qu.,Js Tranferts1 (;n Fn•"h n11ly1. 
,.,,j,,ntifir ~nd inrl1Jo;tri.:ll P•pr-rt" p .. 1rt;rip-tlfd in 

thi'. w11r~ ... l1flr tn <li-;r11\r-. both t-=·rf•r1!1,1J .t .. ,p,., ... ,,, 

,, i "'',I inn I nrJv r 01 d~vP 1"P1 rHJ ''111rd r i '"· .tnrf 

t.rhrtr1lr11J'. tr.in"''''' l11'•rh.H11 ... rn .... .,,j•li 1,.1•.1 ·.l11di'"· 
f 1·11~1 ! d in t\f11t"if i, ,1 rHlfl J\, ,. i, ~. f P11 f ,I} m,1 t t ,. ' .. 

I. •r-\J "1 r1r1 rr rirJ .. ,-t ..... Ii rrht -, rlnd .. q1r Ii f ·'' 'nn·. 11 f 
~,;"'"d1•,ri1n 1 n. .,.,;qr• .d--.n 1.11·,nd .ind rn·r-•.1,.dr,f ir1 thi-, 

I !fl l'·"l' t<'pn1·t. Av;iiLlhf,. •1·nm !flit •. Iii'"'' rlr· l;i 
'.,.i.1,,,,,,;,.,.,_ B-rnno R.-.1•,•,"l' .. fl•·lqi•1ni, '"' :r.n FJFR 
'f11rnp•>1 "' •nO AFR (nut<;irf,. f111·nr1·). f',•ynH•Jlt m11;t 
11' m.--.d" hv lntr-rn,ttlon,11 mnnflv nrriPr nnlv 

Sreds ;ind genetic resources in Kenya 

I· c rJ.,I) I~ PnY" f nPrqy ;inrl f n·1 i rnnni••nl 
fl1r1~"1i-:,1tfnn~) h~t; prorl11rPrl .=. i;orii·~. of dnrirm,'rd~: nn 
inrl1onnn11'". <JPn~tlr rP~ourr.t:i"';, ln K11 ny.1. ~t••mminq frnm 
li1t1 i1· nflfJ!lirHJ mnnitorinq of thp infp1·n;i!in11,if .,,.,.rf•, 
i·.-;11~ ..1nrl rnn~"'rv ... ttlon iHtivitiP~ with lnr.11 tJf1fl·. in 
th finlrl~ nf MJrnfore~try ,1nrl inrlifjNlfJ11·; '''''''·· 
Sneds ~nd GPnetir Reso1Jrce' in Kenya ( l'IR'I, GG p.) 
qivl'' ,Jn nvPrvil'w nf t.l1f' '""rt' i<;SlJP ..tr1'1 th" 
·.it11.1tion in ~f'nyil, while" rollr·r.tinn nf 
,.,..,.,.fn-follow fNhnir,rl •.uppnrt rlnr11mPnt·. pr·n·1irJ,. 
i "f r11·m.: f inn nn <;<•P<I r n I I Pr ti '"I, ; t nr.iqP .1nrf h,rnrf Ii nq 



for· sr>vi>rdl lnr;al r rnp tyr"~- !hp l'lRA report 
rJ.1 t i on.1 J E_ • pPd it ion on -- er1e t i ,- Res111_11TP'i .rnd 
Habitats pro•'des a report on oenetic resourre~ 
1nn"er-vrl:tinn tlfltf utili~atlon in Kenva. tfr-irlwf"'? fr·nrr; 
d national e•pedition carriPd out in the westPrn 
p;u-t of ~3·-ny<1. l<.Ul•~J also pubhshes a quarterlv 
jnurnal. Resources. to 1nomote thP su<>tainable HV' 
of natlll·al r·esources in 1<.enya. fo,· Information and 
how to ordPr nri~e "HIGO. P.O. Eln• c!Al'll. tl<1inJbi. 
~<>ny<1. 

Inventory ot native rlant s,eds of rJew Zealand 

p,., flew Zealand Coalition for fr-dde and 
DevelopmPnt. thP Seeds Action rletwork contact point 
in tl<>w lpaland. h;i<; prndut:ed a major in11ento1·y of 
~he vpqptable and n3t ive plant seeds of tlew 
Zealand. A Grcwing Hitter is prefared by 
fn1a flpnr1pt and pro• ides an analysis of the "<>PPds 
i~st1~ 1' in ar1 ir~tPrr1~tional 3r1d national pprspertivp 
bpfnrP prP<>Pnting a 'iurvpy of native New Zealand 
pl;int<;. Thp report rlosP<> with rerommPndatinns In 
natioral authorities and the rJZCTD submission 
against thP l~as Plant Varirty Rights Bill. 
Avail;ihlP Imm tJ?rrn. P.O. 11 1.1•, Wplli11gton. tie .. 
Z·~a 1 anrf. 

A Survpy_Qf US-Based Efforts to Research.and 
Conserve Biological Diversity in Oeveloping Countries 

ThP world Resourrps in-;itute's Centpr fo; 
IntPrnat innal 0Pvelopment and Environment ha<> 
rerpntl) rPleased A Survey of U,S~-B~~ed lfforts to 
RPsearrh and Conserve Bjplogiral Diversity in 
Oevelopir_lg Cquntrie-;. The o;urvey results, d.it_Prl 
Ortohpr HJA'l. ;ire drawn troll' an analysis of 87": 
projerts in 86 devPlopiny countriPs. WRI's 
ronrlu~ion is that. given the magnitude of the 
problem of the ~rosion and loss of biodiversity in 
thP Snulh. US conservation fundina for the Third 
World is extremely !ow: $37.5 miilion in l'l97. 
Ovpr half of the monPy went to Latin America and •hp 
[aribbPan. while 16 per cent wPnt to Asia, 
l~ ppr cent tJ Africa. an~ ll per 'ent to global 
a•tivities. rrojerts in Costa Rira, Panama and 
MPxico ~lone receivpd 30 per cent of all such 
funding in 1187. Copies of the report can be 
requested from WRI, 1709 Npw Yor~ Avenue, N.W., 
Wa~hinqton D.C. 20006, U.S.A. 

KPeping Options_Alive: The Scientific Basis for 
(on-;erving Riodiver~ity 

W,iJte1· Reid and KPnton Miller· of thP Wor lrf 
Rl"SOllrr p<, Inst_ i llltP (WR r) have rPrPnl 1 y pllb 1 i ~h"d ,1 
WP! r<•pn.-1 r.1!1Pd l<Peping Options Ali·,p: Th .. 
';ri<·nlifir fla·.is fnr· 'nn<;pr•Jing ninrfiver~ity fl,,, 

r"rnrt qiv1·-;. ;, r.1Pf1,· .:4i1d thor·rnHJh fl·;pr· .. ir·w of bln 
.Hirl q•·nr.!ir di•1nr-;ity, wh.1t ;t m~·,1n· .. whi>rP it 1· 

Inn·: it tlir,•,.1tr>rit"d ~nd why. •1lr1-.tr,1t"d Ii·, 1'111•1·, 

d.tl ·'- T!lf• .tr1H1nr"'". i c!Prd 1 f y rr•'.€ ,u·, h fJ,1p· •• tnd 
n11tlint1 th,-. fr,.1mpwo1·~. nf .'.'\ hfnrfivt\r-;.ity rnn;,q·,1.1•inr1 

·.t r·.-1tPr;y 1n .int ir ip.11 ion nf th•· imp.irt~ rd ql11l•,•I 
w,1rm1n9. 11 fc'.Pf"!p111q Opt ifHl~ Al ivP; Thii ~)r ll'nt 1 I ir 

fl,1·.i·. for fon•.p1·vin9 H1nrl1·,er-.ity", f!.,1rf .rnd '''""' 
W~l. Or tnhPr l'lA'l. llR r- AJ.-ti l.1hln fnr 11si 1n I 

l""t) from: ~lnrlrl R<>-.orrrrp·. fn·.• i IHI.'·· I 'O'l ri .... 
Y11d 1\•lf•nrrP rl.W., \i,1-.hinqtnn, [Jr ,'OOOf,_ IJ')fl_ 

f\r_1r ir 11lt1n.1l hiot_crhnology: 

l "-.I i "'J 
lrit.rnclurtion to fi .. 'r! 

r i p l d ' p ~ t i n '1 m.-t n II" l - Ag r i ( \) lt u r(:I 1 
h1oter.frnology: Introduction to Field Test_irir; i·. ,, 
m;in1111l for· USP hy prinripal invP<t1q.ilnrs. 
in~tit11l_ion.:1l offirials, .ind iw,it11iion.il hin•,,ifpty 
rommitfPP m••mh<>r'i. ft dl'~rrihP~ thP prinr_ipl"~ .ind 

- ., . -

pr·n1J?r!urp; for rond1ntino ~.1fp fl"'r'1 r·fmf·~1•-:. nt!~or:~rft, 
t••P Llb1H-.1tnr· .. u~•nt; oe~ifltirirt!l-,- mndlf!,....d 
nr·t:c.=tt1l'!n'S. f;rrtht"'r--;r~.forfl1cttion (tln bP obt.1lr:":~d tr1),.., 

th.; Mi,si~~ippt ~"',~r;cul~ural .-fnd f,,,.,.~~r-y ~"'Pl.}' !!1~e 1 1f 
Sta•_io11 CMMES). The or·i1e i-; Sll)_(lr] plw; 5~_,,n 

~hippina and hand! in·:i ~ $h_(lQ fnr .,,.,,-~~:is •;f·i1•m1c•n! 
h·; airmaiil. Ha~e n•rnittanr.>~ pi!ydlilP to "MM£5" 
;ind ~end order to: AqriLuitur~l flintprhnnloGv. 
..\t~n: [lt-. H.G. J'ur,·hase. PO ~lr·nRPr- \!_ ~l~~i~~ip,-ii 

';tale. t>li<.<.is<.ipri. '.Qn.;·. f(ln•iur; p11rd1asPrs 
~hould pay by international monPy ordPr in llS f1 nd~ 
nr by rhpqqe drawn on a tlS hank. 

"ubl ic pen:ept ions or biotechnology 

lo'.Q ;S li~ply to be thoe vP.U- whPn H,., r.,bl1r 
starts ta ds> i tsei f quest inrs- abn•Jf the v.-.i11e ot 
hi<_Jh technology. about the 1·isLs dnrl the impar~s '"' 
the '?nvir·onment of ne.,. terhnolooi'?~- fhp t~~'!P of 
the n°lea>e or oeneticolly er .. 1ire<>1·ed or<Jani~m·, i~ta 
thF em-ironmi>nt will no do:il>t bP 1Jnr!Prg,,ina puhli.­
srnrtinv d:rrina thp ne•t twelvp mn·1•h<> and it is 
importa~t for ~ll biotEchnologist•. a<. wPll as the 
p11bl ir. t•1 h<> folly informed. 

One aid in this process is a new book recently 
r!'leascd by the Office of Jprhnology As-;e<:~rr.e'1'. in 
the USA. The off ice is the a:ialyt ical arm ril t_hp u<: 
[onaress and helps leoislator<> to antiripat!' •~rl 
plan for the positive-and nPaative imp;irts of 
terhriologir.al rhangps. ThP hno~ i<. enli'.IPd r:~,,. 
Uevelopments_in Biotechnology: Puhlic PPrceptions 
of _Biotechn9logy. ft is :tvailabli> rrnm "TiS. 
'1285 Pnr·t Royal Road. Sprinr;fiPld. '/A ;';>J1;;' 11~:.. 

It bphoves us all •o devPlop <.oundly hased 
view<; on the impact of thP tFrhnnlogiPs ~" r!avPlop. 

ABA pa_mph 1 et s 

The ABA has launched the first in its 
Rio•echnology Education Pamrhl"t s~ries. Th<> AElA 
founcil recoqnizes. as havP many ovprseas 
organizdtions, the qPnpral tr<>nd away fr11m ~riPnrp 
;ind en9ineerinq based erlur1tion. 

To help reverse thi<> t~end and to a<.;i-;t in thP 
Pduc.it ion of both the gener;i l p11h 1 i r and 
;rhooldii ldren. the ABA Counri 1 dPridPci tn orodurp a 
>Pries Of informdtive pamphlpl; nn J,Jri0u' ~spnrf<; 
nf Rioterhnolouy. To d..tlP. ",l• hrt·:ri hPi·q ,- .. ,l. 1 .1c;iid: 

!. What i> Rin•erhnolnGy' 
Whtit i',,. r;~n .. ')tir fnqini.;:r;nqJ 

RintPrhrioloqy 1P ri.H; 1 .',q,-,, .• ]t111•: ~f•\f• tri1 
r , .... -. 

nin••·tf•;1nlri1: .. 'r: ..... i·11.ll qr I ,,Tf ,, •. 

f\int•·thnolri1 .. l'~d [l·.~·j1ir1·.; 

.]n',' .. q, rd ;,.,-~1·, ~r' ~<1n'trhrf•ir1·: •. 

>-<~11~iriq 1 ri f•;ofprhnolnq·1· .u~r! '''•'lmn11nd-. 11 1:~ !I.,., h·· 
11·.1·d •.1 t0-,•f\r ,\ tH1 tt~? 11r1d,·r·.•.i~,rlin·1 ·d 
li1n!,,rh11nl'"f\I in th,~ 'nmm::nit, .1• l,,,-11''· 1 11,, ,.· 

;",11--.tr.11 i.111 ,Jn1irn,\l of Bin~"rhnnln11.-. '.'nl ~;.,_ I. 

l.rn• "" ; , I· I· HI I 

rir r r 

Th,. ''''W f11rnpP.tn fnlrl'-mdlot1 r1.,t .... nr• tr\1 

f ~lV i rorn11•·11• ..t l T !"' hflo 1 O'JV r' .tn·. f ,.,. lfjf T j I Ii!', ~,, .... 1 

f(Hnldlly l"'",trlhli.-,h,)rl til hPlp th(' f 1 "thrl'11j• r)~ 

~ 1\0~-hflr h~f Wl'f1 1\ f rirnpAri it··~ •llld di 'l.tll l /rt I I,,,,·. t 11,. 

1,1pidl·1 d•'n.'1npinq f1Pld of rlP,lf\ ~1·\d In .......... ,. 
t.-.rhnnln,1i.o•.. fhl' fl-.•.r1r •.ti inn ,..; II pr·11virl" ,, 



fr-.tf!ltlWiH·~. fnr t.h-:::1 pn1•;}'\iOn Of tlt>ttor lnf1.H·m.at !Or,. 
.\d·.1 l r ~ .a.ntf u~., p .. ( h~noe of ~ nnw' Pd'J~. F 01· mof"F 
!nt 1 11m.'" ~fH1 '·.n1tar:t: rl[ff s~r r·~ .. tl:r-i~3t. Squ.1r·c d·· 
,....,.,,,~ .'',_ K lf'.ifl Elrl!<;<;pJs_ fa•: "-!! ::;:.:. 

rl1i-, d,•'d ba<~ i~ foJ1Hieci hy a •Jrant from WI'!) 
an~ is ~aintained at the Wal~er and Eli:a Hall 
1n">ttl:it .. ol Mpcfiral RP<;<>;inh. 

!• is i~tended as a comprehensive listi~u of 
'!I I L.nn .. n M,llaria 1w.-!eotide and protPin '>equ~roi:""' 
anri i!" ;t~ ~ ~''.3.! fonn i~ w?!! fe.'lt;;re CCtT:pl~tt' 
annotation ~I entries and listinus of availability 
nf nurl->o• rrle r.•ot>e<;. !•. is part of an r>nqoinu 
pnljPrt. •n rlisv·mi'1.Jt" intonr.at inn nn avaiiabi ii•-, 
of rPrl 1;cn•, C\t u-;P in m;tlttrirt r'?<;.~;.r~1:h. 

ft1p 1~.;"tt~ h,1 .... ~ lo; rfi~•rlhtJtarf on romp•_;lr·r di~,-, 
anrl i-,. up!l;i•ed two •o thrp" times per year. !t i-; 
nll"r.,n•!,· a1.tilahlP f --e of (h.irr,H'. 

Th~ di~l ~ 1.ontrlin ~is~ inu-; of ma!aria S€1q 1.r,:ln' f" 

I !1 EMS! r "' m,1t. SU it 'th I e for sean:h i "9 by program-; 
l.h.tt '-"" Mrt>or;s th!' HIBL da~a basP. or by word 
p1·n,-p,<;f~r<i.. 

f.r!rlitinn.-ill)-. ~hp 5pq•.1enc!'s ar" iistPd in a 
,,._. fil" •uit;iblp f;;r importation into PC <;Pq1t!'l1CP 
analysi5 proyr;imPs. Versions are available for 
lfl'1-P( romp:i!Pro; arirl rompatibli>s (;ill HS-005 
marhin .. -,) rn ;_y,-;: inch or 5-1/·1 inch format-.. or· 
for r,op!1-• ~idr!~1to-;h co:np~iters. 

Th" data ha~~ can be in<;talled on a 
mir?~r:nmoott-?r -=.11rh "' thP DFi -../;~X bv tranc;ferrri~'J 
thP Ii I eo; I 1·nm ;i !'( '" 1 ng an ;ipprnpr; ate termi na i 
r-m•ila•.ion 1u·o11r._m. To obtain t.he dat_;i base. Fa• or 
writ" tn: !Ir·. ~os; CoppPI. The W;il ter and 
fli;a ll;ill [n<;titut<> of Medical RPse;irrh, P.O. Roy,1! 
H"lt>o.,rnP fto-;ri t_3l Vidoria 11)50. Austral i;i. 
Tele: Gl-;-l-15-?55'• ra•: fil-1-1·17-0AC,2_ PlC'a>i> 
i'lriirate ~hirh data ha<,p vPro;ion you require. 
I <;n,.rr e: TOR ~lews. rln. 11. Mdrrh 1 I H)I 

r.uroB;oMer! 
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