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Biotechnology is a technology of great promise. It 
offers us an infinite ntmlbL'r of \\·ays of combating 
hunger, securing health and ccnserving our en\·i­
nmment: concerns of crucial importance to the 
den~loping countries. UNIOO shares those con­
cerns and is determined to harness the best re­
sources to pcn·e the way to sustainable de,·dop­
ment. Internationalization is a critical factor in th,1t 
process. Centres, such as the International Centre 
for Genetic Engineering and Biotechnology, a ma­
jor UNIDO project, pn.l\·ide an all-essential forum 
for dfocti\·e international co-operation. They con­
stitute an enabling scientific and educational en,·i­
ronment for research and de,·dopment into the 
pressing nL'eds of de\'doping countries. Till' Centre 
not onlv ensures access to state-of-the-,irt rt!SL',irch 
and equipment, but it ,1lso disposes of a critic,11 
m,1ss of sciL'ntific st,1ff ,1nd c,111 offer c1Lh·,1nced 
training. By co-operating through the Centre with 
their counterp,irts in dL'\"L'lopL'd countries and en­
gendering ,1 sense of true parttll'rshi pa nd d ialogt1L', 
the sciL•ntists in dL'\·doping countriL'S not only rL'­
nMin clt till' Cutting l'dge of a nL'\\' technology, but 
tlwy also lll'lp to kL'L'P it sh,irp ,1nd dfocti\·e. The 
SL'nSL' of communitv in tlw fidd of innov,1ti,·e rl'­
search is lwighll'nL·d hy the ,1pplication of modern 
dectronic communic,1tions, such ,1s till' CL't1trl'1

S 

computL·r inform,1tion resource, ICGEBnl't, ,1nd 
mon• fl'(l•ntlv its 1wwsldter I IELIX. A wdnmw 
ch.id it ion to the SL'r\'irl'S pro\'idL·d by the CL·ntrL', the 
newsletter ,1ims ,1t enhancing the di,1logue ,1111,mg 
its l,irge nwmhership. 

DPmingo L. Si,1/011 Jr. 
Din·rtllr-C;l'twr,11 llf UN If)() 
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Editorial 

Biosafet\· is an l'mlltilmall\· 
char,•l'd term ''i\·in<• risl' t~l t"I t"I l°' 

fiercl' dl'b.l~l' ar.1on~st ~Cil'n-
tists, policy makl'rs and in­
d ustn-. In thl' West, safl'­
guarlfs demandl'd by em·i­
ronmentalists are often Sl'l'n 
b\· industr\' as discrimination 
a~ainst bi~ltl>ehnology prod­
ucts, by sut;ecting thl'm to 
extra le\·ds of tl'sting and rl'g­
ulation. In dl'wloping coun­
tries lack of safeguards or in­
deed of any regulatory framl'­
\\"ork is \"il'W!.'d with concern. 
It is often felt that dl'regula­
tion will turn thl'sl' countril's 
into tl'sting grounds for rl'­
leases of transgenic organ isms 
\\"hich would not bl' giwn tl'st 
pl'rmits in thl' de\·elopl'd 
word. The tl'sting of a rabies 
\·accine in Argl'ntina in 1480 
is oftl'n quoted as an l':\ampll'. 
On thl' othl'r hand in thl' c,1SL' 
of most dl'\'doping countril's, 
adoption of a rl'gulatory 
framl'work, although ll'giti­
mizing l'm·ironml'ntal rdl'<ls­
l'S, dol's not guarantl'L' adl'­
quate monitoring ot lidd tl'sts 
due to lack of rL•sourcl'S and 
l'Xpl'rtisL'. In this SL'nSl'. it is 
fo,ued that a•gul,1tion per ~1· 

could bl' ,1 lllllrl' sL•rious causl' 
of rdocation of potl'nti,1lly 
h,1/.ardous l'Xpl'riments h l l.it-­
\"l'loping countril's than lack 
of rl'gul,1tion itself. Sonll' ,111.i­
lysts ,1rgm• th,1t l.'\'l'n if rl'ioc.i­
tion is not on thl' cards, adop­
tion of rigid rl'gu l,1tions riddl'n 
with bua•,n1Cr,1tir pron·durl's 
is likl·I\' to bl• ,1 Sl'riou.., imp\·d­
inwnt ·to tl'rhnPlogy tr,rnsicr, 
limiting tlw ,n-.1il,1bility 11i 
mu ·h 1wcdl'd products .rnd 
prorl'SSl'"' to dl'\'l'lopin~ 
rountril'"'· 

A numbt'r of initi.itiws is un­
dl•rw,w (Sl'l' 'e\\"Sl, ,111 tr\'ing 
to all.-iy possible apprdlt.'t~­
sions on.'r biotechnology ap­
plications, facililate tedmolo­
g\· transfer and hamlllllizerisk 
~~St.'Ssml'nt mdhodologil'S. 

But ewn if onl' dL'Jrnde·.~ bi­
osafd\' of all dl'ments that 
tend t~l t;nt it politically, thl're 
rl'main questions to be an­
S\n'rl'd beforl' 01w t.1 h's a 

In the case of 
most developing 
countries, adop­
tion of a regulato­
ry framework, al­
though legitimizing 
environmental 
releases, does not 
guarantee ade­
quate monitoring 
of field tests due to 
lack of resources 
and expertise. 

morl' relaxed ,1ttitudl' tl l\\-.irds 
biolo~ical s,1fd\'. Trul'. ,1 dL·c­
adL· ago, a lot ot tlw fl'<lrS \\'l'rl' 
origin,1lly gl'ner.1tl'd by rda­
tin· ignor,111CL'. Could gl·ndic 
t,1mpl•ring through n·com­
bin,mt tl'chnologil's It-ad to 
unprl'dictl'd gl'nomic altl'r,1-
tions: Is recombin,rnt gl'nl' 
tr,rnsil'r through spl'cil's b,ir­
ril'rs clll\' diffl'rl'nt from th,1t 
ocrurri1ig in n,1turl' r,rndPml~· 
through tr,11hductio11 .rnd 
t r.rn ... iorm.1 ti on? \11ist1 ii t hl'"'l' 
il',H"' h,1 n· bl'l'll d i"'Pl'lll·d 
... inn•. In f,1d the prl'ri..,ion .rnd 
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ICGEB: scientists 
and programmes 

f r.11Kisl'll E. H.u.1lk. born 
in Bt1L'tllls :\in•.., lln 2h Odn­

bt.•! 14-D, gradt1.1tl'd in nwd­
idtw ,md dwmistn· ,1t tlw 
L'nin•rsit\· llf Bt1L'llllS .-\irL'S, 
Dq,,utnwnt of Org.rnit' 
lhL•mistry. :\ftl'rg,1ining his 
Ph.D. lw tr,msfL'rrl'd to thl' 
/11:"fit11f11 di" llli'1''fig11(i11111'' 

Hi11q11i111it'il' F1111.f11t'i1111 C1111-
l'''11111r dirL'ltl'd by rwf. Luis 
F. Ldoir. In lll7-I, lw lllll\·L·d 
to till' \lRC L.1bor.lton· of 
\lokntlar Biology, C.1111-

brid gL'. L K. \\. hl'n' lw 
workl'd in thL· ()j\·isillll di­
rl'ltl'd b\· Pnif. hl'dL•rid, 
S.rnger. From l4Sll to 1440 
lw was Pnlil's..;orlli P.1tlwlo­
gy at o,i,lrd Lnin·rsity and 
Fdlow, ii \lagd,1ll·n ( ·, lllq~l'. 
Ill' is ,1 nwmbl·r oi tlw Furo­
pl'.lll Moll'l"til.lf Biology ( )r­
g.rni/,1tion. Ill· w,b,1ppoint­
l'd I ll'.ld oi tlw Tril·..;tl' Cnm­
PllllL'!ll oi ICCFB in Sl•pkm­
hl·r I "Nil. 

Proi. B.1r,1lll' \\.,h inniln·d 
in tlw dl'll'rilli!1,1tion oi till' 
prim.1r~· .... trudurl' oi l't1-
k.1n·otir ml{\,;,\. In 1477 lw 
w.h thl' iir .... t t11,·11mpll'll' till' 

"'''ljlll'lll°l' oi till' llll'"'"'l'llgl'r 
1 if hu m.rn bl't.1-gh ,fii n .rnd, in 
f lJ7ll, to dolll' t Ill' gl'lll' 11i 
t Ill' hl'l.1-i.::;h 1hi n, ,1 ,·11m P' 11wn t 

l li till' hum,1n l'mbrn mil" h.w­
lllllgh ibin. I IL' t'.lrril'd out fl'­
SL\Hl'h lln th,ll,lSSL'llli,l ,md 
is t'llrrl·nth- ..;tulhing thl' gL'-

. . ' ' 

nl'li1.: i,Khlrs innlln•d in tlw 

sust'l'ptibilit~· hi ,1tlwro..,dl'­
wsis. In hi._ l,1b1lr,1hln· lw i._ 
dl·n·loping pnljl'l"b on till' 
.. tud~· of till' gL'nl''- ni .1poli­
popnitl·i n ,\I .rnd :\II t'lllll­
potll'n b ni tlw 1 ligh Dl'thit~· 
l.ipPpr<1tl'in._ lllDl.l in­
n1I n·d in thl· n•n·r"'l' l'hllll''-­
tl'flll tr,llhport. I ligh pl.1 .... -
111.1 ll'n·I .... 1 li 11111. '-l'l'lll h 1 bl' 
,1 ........ Pl"i.11l'd with ,1 111\,. i1ll·i-
1.k1Kl' 11f 1.·, 1n 1n,1 n· lw.1 rt di .... -
l'<hl'. Tlw krn1\,·ll·dgl' ni tlw 
gl'tll'ti,· llll'1.·h.rni .... nh whid1 
rq~ul.ltl' th1•..,,• kn·I .... ,·,rn b,· 
tlllt llnh· Pl grl'.lt ..,,·i1·nti1i, 
int1.•n• .... t but .11 .... , 1111 gr,·.1t ,·,11-
lll' in dinit'.11 pr,kli1·1 · . \ 1wt h-
1.•r pn1jn·t 111,·11..,, . .., on till' dil-
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il'rl·nt 1.'1lding gl'nl' .... iPr thl' 
l'\.t r.ltl•l I u l,1 r m,1 t ri \. pr1. itl•in._ 
.... ud1 ,b libr1. llll'1.:tin .md ll'­
n,hl"in .• md tlw R:'\.-\ .1ltl'r­
n,1tin· .... pliting llll'l"h.mi._m.., 
innlln·d in thl' gl'1wr,1tillll 
, ii is1. 1i1 lflll..,, lf t lll'Sl' pn ltl'i th. 

In thl' fidd 1lf hq1l'rtl'1biPn. 
l'nlf. B,u,11ll' i..; intl'rl'stl'd in 
,1ddtKin, .1 l"ytPskdl't,11 pw­
tl'i n ". hll'-l' propl'rtil's l"ottld 
in fl lll'lll"l' ,1 rtL•ri,1 I ll'nsi1. lll. 

In cpJl,1bor,1tillll \\·ith phar­
m,KL't1tic,1l t'1 lmp.1nil"- lw h,b 
initi,1tl'd bHill'thtlllhlgy 
pnljl'ds,1inwd ,1t prodtKing 
polypq,tidl'S of ph.nm,1-
l'l't1til,1I ,-,1lt1L' sui:h ,lS l'n-th­
r1.lpwtl'in, thl'nl,lgulatillll in 
f.lltor \"Ill ,rnd ._,imL' l\·m­

ph1 lki1w ... 

In hi.., l.1bor,1hln- .1t ICCEB, 
.1p.ut fnm1 t',urying llllt ba­
..;i( fl'Sl\Hth in thl' ,1bon· 
lidd .... rn ,1pplil·d pn 1jl'lt h.1S 
bl'l'll initi,1tl'd i1lr th~· dl·\·d-
llpnwnt Pi di.1gn,l .... til' kit..,, 
imll ,,·,1tin· ,-,Kl"i1w ..... rnd tlw 
pn1dudi1J11 ,11 n·,·llmbin.rnt 
mllnllthll1,1l ,rntib,1di1.•._ iPr 
immun1ll..ii.1gn'1._til·..,,md tlwr­
,1p~-. f',1rtilul,1r .1ttl'nti11n i .... 
i11l't1..,l'd 1m I ll'p.1titi._ B .rnd 
( · ,-,Kl'illl'"'· Thl·\· .Hl' bl'ing 
1.kn·lllp1.•d u .. ing ,1 npn•I 
l'pi It 'Pl' pn·..,l·nt,1ti1 in ..,\-..,tl'm 
b,hl'd lln till' l·,1p .. id Pt thl' 
IH.Kk lkl'tk \'irn .... 11rn\'l. 
lhi.., .... 1rud11n· .1lln\\'.., ,11.·Pn­
..,jdl'r.1bll' ill'\ibilit\· t11r tlw 
hl,·nding ni iPr,·ign T .rnd B 
n·ll l'pill1pl'"' in ,1 .... trongh· 
i m m11 n11g, ·nil· 1-1 lll tl'\ t. 
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The virology group at 
ICGEB-New Delhi 
R1·~1·11rt"lI .1di;·iti,·~. fr,·,1<k,f !•11 Pr. ~!r.1l:i.f f.1111i·,·/. ,m· L lllT1'1If/11 

diri'dt'.i f,1;ci1r.f:.; 't11di1"< i1t tfr,· 11111/,·dtf,n ft·;·,·/. ,11 f\l'tl t_llf'i'' ,,; 

•·ir11f !1i·11i1titi': lrqutiti' H .llld ,·•1ft'rit" 111 111-.·\ 1It 1 11-/~ l1t'f"1fiti'. 

The Hepatitis B Programme 

H,T,1titi-. B i-. .1 m.11,•r \\••rid 
Iw.1lth pr, 1H,·m \\ ith .rn .. -.tim.1ll'd 
211\l milli,•n .-.irri,·r-.,11 th1-.di-.,.,1 ... ,· 
\\'t•rld\,·i,f.-. Tlw pr,•d,1min.rnt 
m11'.i,·,1t tr.H\-.mi-.-.i1•n i-. p.lrl'nll'r­
.11. \dll'rl' du.•lll( ,·,1rri,·r-. ,,,n-.ti­
tu tl' t lw r,·-.,·n-. •i r t. •r -.pr,.,1,i 1 •I 
inkdii 111t.•1 •llll'r -.u ... .-q,til'l<' i11di­
\·id u.1 l-.. t'itlwr h1•ri/\111t.1Ih ••r 
\ l'rti,-.1Ih-. St.·\-.·r,· dm •nic lwp.iti­
ti-. B trl'')lll'nth· 1,.,hf ... t. • pr .. m.i­
tur" dl'.ilh lr1•m li\-.·r t.iilur,·. 
Chr1•nic hq'.iliti-. Bi-. .ii-.,, .i...-.,1,·i­
.i1,•,i with tlll'dl'n·h•pn1<·11t ••I pri­
m.in hq'.it.1.-,·llul.ir .-.ir.-111.•m.i 
1 l'I ll 1 \\·ith ri-.1.. 1•! l'l IC dt•\d•'f'· 
11ll'llt l'<'lll,..; .il'••llt ;1111-1,1!,f th.it ••I 
.i;..;,· m.iklw.t 111 •n-.-.irri .. r-.. 

rh ... wt1t•li•;..;i.-.il .i;..;"nt t••r thi-. .!1-.­
, .• i-.,·. h.-p.1t1ti-. B \·iru-. t I IB\ 1. i-. .i 
-.m.ill 1-12 nml. f'•irti.ilh .t.•ubll'­
... tr.111.li•d ()\..\ \ iru-. t !1;..;. l 1. Jh,· 
h. 1-.t r.111;..;•· ••I I IB\ 1-. n.irr• 1\, .. t. • 
d.1t1· f'rt•dllt ti\,. 1111i'dit1n-. h.1\ ,. 
l'n·n 1·-.t.11,li-.lwd ,1nh in hum.111 
bl'i11;..;-. .111.t h1;..;lwr prim.it.·-.. In 
r··nni...-.i\ ,. 1111-.t-. \ ir.11 .11111;..;1·11-. 
.11i.l ()\..\ .lrl' l••1111d pnm.ir1h 
\\·1th111 II\ 1·r, di-.. \\ h1\li h.1rh •ur 
.ib11n.I.111t qu.1nt it11·-., 11 rq•h, ,1t 1\ ,. 
.in.I .i-.-. .. mbl\ 111t1·r11wdi.111'-. .1-. 
wdl ,i-. m.1turi· \ 1m11i-.. : h1· ;..;•·· 
11.1nw 1•1 I Ill\ 1-., m ul.1r I)\. \ 1•1 
n11h ;.2 l..d.•l'.i-.•·-.111I.·n~th11 h1t h 
l'll<'P•h•-. ,l[ !1·,1-.t 11•111' \ 11".ll ,ll\tl· 
;..; .. 11-.: ()\..\ p11h nwr.1-.1· 1!'1. ( 1•r·· 
t I llh 1. '>mt.It,. t I ll\-..\;..;i .111,I \ 
f I Ill\ I f'f'I 1t,·111-. 

1 lw hq•.11111-. II 1•r11;:r.111111w , ... 111 
, 11-. .. nl 1111 ti.· l1•ll1•\\ 111;: .hi'•'• t-. 

I 'l'r1·-. ... 11111 .11111, h.1r.11 t.-n1.1 
t11111 ,,, 111111 !11111.il .11•111.1111 ... ,,, 

' ' 

thl' \-rn •kin ii IH\. l. 
. \n.ih -.i-., 11 thl' ,·11h.111.-.·r 
dl'11wnt ••t I IH\. 
\., 1\·d .i f'f'h 1,i.-lw-. t. l\\",Hd-. 
thl' ,ft--.i;..;n ••t .i m •• 1,·.-ul.ir 
\ .i.-.-iiw :,1r lwp.ititi-. B. 
I \mph, •l..inl'-dl'ri• ,•d immu­
n11-.t i mu l.i t. •n· .i;..;,·n t-. .i-. 
r••ll'lllt.il .i.liu\ .mt-.. 

1. Hepatitis B virus 
X Protein 
l lt .ill t lw I : B\ -,·n,-. ,,ft.,f f'r• •kin-.. 
\. i-. thl' 1,.,i-.t u11.l .. r-.t.•1•,f. l{,·.-.. nt­
h. it h.i-. h·<'n -.h1 nni ti• b,· ,-,1f'.il'k 
,,, tr.11i-.-.id1\-.itin~ .i numb,·r 1•1 
\. i r.i I .111d .-,·11 u l.ir f 'fl •1111•ll'r-.1 •r • '11 · 
h.llll'•'r-.. \1,1-.t -.1;..;niti.-.mt in thi-. 
r,·-.pl'd j.., tr.11b-.1di\ .1ti1•n 1•! th,· 
l1lll;..; ll'rmin.il rq'•'.lt t 111\ -I I 1'1 
, •I t hl' lrnm.111 imm11111 •ddi.-i,·1i.·\ 
\·iru-. 1111\ 1 b\ \ .• i-. it i-. tlw tir-.t 
1'\ 1d1·1i.-.·• •! .rn inli'r.i. ti1 •n l'd\\ t'•'ll 
I lh\ .m.I 111\ .it tlw m1•l1·i"t1l.ir 
ll'\ d. lhi-. "lll'f'•1rh, lt111.-.1l 11l•-...r­
\ ,1ti.111-. th.it ,J lll.lJt•rit\ 111 .\ll)-., 
p.iti1·11t-. .lht' 11'-.t f'' 1-.it I\ t' 11 •r hq'· 
.1titi ... B. f), 1,·-. I IB\ 111t1•d111n i11.11i\ 
\\,!\ f'r,•,IJ..,f''"'' t1•\\,1r.I-. 111\ i11-
li'd11111' \\1th tlw I IH\ \ f'r11ll'i11 
tr.111-.·.lt 11\ .iti11;..; thl' 111\ -I I 1'.1t 1-. 
f'''"1bll' th.it I II\\ 111t.-di1111 m.n 
.1dl\,Jk.1 l.111'11t lt•rll' 111 Ill\ l!lt•• 
11111-b!.•\\ n \Ill'>. 
l{1·-.,.,1r. h 1-. 1lir1·111·11 11•\\ .1r.I-. .111 
111111.-r-.t.lll.1111;..; ••I thl' 1111·1 h.1111-.111 
111 th1-. tr.111-.-.h II\ ,1t11•11 \ -.11111'11· 
llllllllnl 1111'1 h.1111-.111 \\ 11111.1 Ill 
\, •h 1· b111.li11~ , •I \ 11 • 11-. t.1r:..:l'l 
ll\..\ .... ·q111·1111·!-.l. 111 ... t lil..1· ,l 
1111111l 11·r 11t l..11"1' 11 tr.lll..,1 l"l't1<111 
1.11 l1•r .... l'r,·l1111111.1n 1•\ 1tl1·1111·nd1· ... 
1111-. "11t 1•1·1.111,1· \ .1,,, . ., 11••1 ,,.,·111 
,,, 1111111 ll\. \ .. 111tl 111• 11•11-.'1·11-.t1 ... 
1111• l1•1111,l1· 'l'<llh"lh ,. 1.111 h·'1,,, .1' 
111·1l 1•11 l.1r:;..t I l\. \ I r.111 ... :i. 1111:.: 

t.id1 •r-. '.h.1t ,J,• 11t •t l,111,! P\. \ ~,·11-
,·r • .ll\ .id h mkr.1di11;..; \\ ith 1•r 
Ill• ... Itl\ in;.;' •tlwr I~\. .\-1'111,i in;..; l'r• •­
t.·111-.. 

I hi ... pn ·~·km 1-. h·i11.~ .irrr• •.1d•l'd 
l'\ ;..;<'tll'r.1ti11;..; .i 11uril'l'r • '' -.ik­
,firl'«kd mut.mh ,11 thl' \. rn•kin. 
I iw tr.11t-.-.1di\-.iti11;..; pr•'f'"rlil'-.11! 
th, . ..,,. mut.rnt-. \\ill ,ic'lil1<' tlw 
tm;;t1t111.il ,f.,m.iin-. 1•! thi-. f'r1•­
kin. ~imu lt.lll•'< •u-.h· "' •-1'r<'«ipi­
t.1 ti1 •n ••I \. ,111,f 1 •t lll'r .-di u I.1 r pr••­
kin-. with .111t1- \. .111!ib,1,fi,·-. i-. l,,._ 
in;.; rur-.u,·d t.•,ktilll' prt•ll'111-..-.1-
p.ibl,• 1•t .i .... ,•.-i.iti11;.:. \\·ith \. . 

2. HBV Enhancer 
Fnh.l!'""r .... ir,·.-i-.-.idi11;..; 11\..\ l'k­
nwnt-. th.it ,Hl' .il,I,· t11 f'• •k11ti.ik 
tr.111-..-ripti1ll1tr.•m1'\..\ r··h·nwr­
·"'" II 1B1 tr.m-..-nb .. ,f pr.1n111t"r" 
i11d<T<'thknt •'' ,1ri,•11t.iti••ll .md 
.I i-.t.ill<"<'- Th,·\ .i 1-., • ,-. •11kr ti-.-.u,· 
... r,·.-iti.- ;..;•'!\l't''\f'rl' ..... i,111 .i11d m,1-.t 
inkrl'-.tin;..;h. thl'\ .1r,·••tk11 l11tm,f 
tr.in-.r•'"'·d t.• f'ri•t.1-1•1t.-.•;..;<'11l· ... 
t lll'rl'b\ 111.Iu.-111;..; tu n11 •r t. •rm.i­
tii •n. 

.\ m.ij,•r I IB\ l'llh.111t«T h.i .. h·,·n 
m.ipp<·d t1• .1 r•·;..;1t•n h·t\,'<'<'11 till' 
-.urt.i<"t' .md \ ;..;1·1w-.. lhi-. ,·11h.11i.-­
<'r ,-.m tr.111-.,T11•t1t•11.1Ih r.·;..;ul.ill' 
.it 1".i-.t th1l'1' l IB\ 1•n1m1•1i'r-. 
t Iw \. .11hl '"•rt• pr1 •Ill• •li'r-. .H< · I. 1-
,-,1 li'.I .I,11\ 11-.tr1-.1m \\hilt· tlw -.ur­
t.1t1· .111ti;..;l'11 f'fl•ll11•1l'r i-. l,1,-,i!i'.l 
up-.tr1'.llll. It .ii-.,, bin.I-. "t'\ 1·r,1l 
.-1·II11 l.i r pr. •km-. .m.l 1•\h;1,i h It\ t •r 
-.p1·.-it:.-it1 :\ ........ 11,f ll\l'f"f'•'dll<" 
, ·n h.111.-1 ·r h.1-. r,·, .. 11th !•1 ·1 ·11 tdt ·11t1 · 
I 11 ·1! • i.I I• lt" ·11 t !1 • t lw ,., •rl' pr1 •tll• •tl'r 
1•! I IB\. It m.1\ h·1k\ 1•l1•p11wnt.il· 
I\ r1·;..;u l.1tnl .i-. t '\• , . ..,.,j" I' <"1 •rl' ;..;<'lh · 
1''\ 1•1-.·-.-.11111 I' 11b-.,·n 1•.l 111 .1.f · 
\ .1111"nl hq'.1t1 •«1·llul.ir 1-.1r«11111m,1 
\\ lwn 1111\ r1·1'h1.1ti1•11 j.., nrtu.1lh 
.1b-.,·nt 

1 lw r, .... , -.ir. h 1•r11;:r.1mm1·1111 111.!1·-. 
.1 .i.-1.111.-11 mut.1!11•11.11 .111.11\ -.i... ,,, 

, 1·rt,1111 rq•,-.1t1•1 1 -.1·q111·11,-.· ,.1 ... 
1111·111-. pn· ... 1·111 \\ 1th111 :lw 111.1f1•r 
1·11h.J1111·r :-.·.~111111•t I !H\ l 1 .. 11111;: 
1•11l 1·11h.1:11 .·rl·1111lin:: t.i. l11r-. tr11m 
II\ 1·r , I l\. \ i1h.1p,· ... u-.11h: th1· 

..,,.11th \\1·-.1,·rn .. 11·1 l1111q.11·1 .... i1 ... ,, 
11111!1·n\ .11 I 11, ...... -.1111111· .... 1r1· l1!..1· 
11 I•• ho·l1• 111 1111.l1·r ... 1.111,l1n,:: 



m.-..-h.1ni:-m1-.1 ,11 ~•'I'<' "'Pr•· ... -.i,111 
in .-di-. int.-..·t.-.i \•ith thl' \·iru-.. it-. 
rt•k i•1 p.1th";.:.•·:w-.i-. ,,, hq'.1titi-. 
• md hl'p.1h1,:,·llul.1r.-.1r.-i1i. •m.1.1nd 
tr.Kin~ till' l'\°t•luti.111.1n· ••ri;..:in ••I 
lwp.1d n.1 \·iru-.l':-. 

3. A Molecular Vaccine 
for Hepatitis B 
Tlw .;n1tlwti• p<'plidl' nwth• ,,j, •l1 •­
~\· h.1 .. pr1•n·d imnwn:-l'h u-.dul 
in m.1ppin;..: imp11rt.111t d1•nuin-. 
\\·ithin .;urt.1.-,· .mti;..:l'n pn1kin-. 11! 
.1 \-.irid\· ,,f p.lth••;..:l'n-.. I hnn·n·r. 
i..., ... ·pin;..: tlw p!wn1ii11l'n.111f \II IC­
r,-.;tridi• •n .md .mti;..:•·ni.- \·,iri.1ti• •n 
in mind. it .1pp.-.ir-. unli!...l'h· t.1 lb 

th.1t .1 -.n1tlwti.- p<'plidl' L1.-.-i1w 
\\·ill pr••\··· l'lkdin· in .1 ;..:<'11l'ti.-.1l­
h· 1•utbn-..l hum.111 P••pul.1ti.111. :\ 
ll••n·l .1ppn>.1d1 i-. b,•in;..: l1•ll1>\\·l'd 
h• <l\'l'r•••nw th'"" pr••bl,·ni-.. l'n•­
t«in-. \\·ill b,· dl'-.i;,.:1ll'll th.1t ''""!" 
l'\du-.in•i\· f,•r .1\·,irid\·1•1 ... ,.(,•ll­

l'd immun,•h•~i.-.111\· .md lun.-­
ti••n.ilh· rl'il'Y.mt ddl'nllin.mt-. ''' 
tlw lwp.1titi-. B-.urt.?'""mti;..:l'n. Thl' 
.;\·ntlw-.i-. .• 1...-. .. mbh· 111d "' prl'-.­
-.i, •n '•I t lw ~l'lll' f.>r '11w -.ud1 '' 111-
-.t rull i-. .-urrl'nth· undl'n\·,1L It i-. 
• 111ti.-i~'.1t.-.I th.it -.tudil'-. ''' thi-. 
11.1turl' \\·ill .1(-.,1 lwlp l'lu.-id.11\' 
... , 1nw b.1-.i.- prin.-i pl ....... 1pp1i,·.1bll' 
h•\\-.1rd-. tlw dl'-.i;..:n 111 m11l .. .-ul.1r 
\·,1.-,·inl' .... in :.:•·1wr.1l .rnd in .i..ldi­
ti1 Ill f'fl I\ idl• ,111 l'\<°l'll\'111 1\11 ldl'l 
-.\·-.tl'm t.1-.tud\· tlw 11wd1.111i-.m 111 
.111ti;..:l'n pn•«••...-.i11;..: .111..I pr .. -.,·nt.1-
t i1 •11. 

.. \ .... 1 ,·,1n11l,1n· t.1 thl'"•' .1b11n· ,!c­
... aib,-.l-.tud1""· -.n1tlw1i,· pq'tid1·-. 
.1n· u-. .. d ,.,1,·11-.1n·h· t.1 id1•ntil\· 
imp,1rt.111! .111 .. I p111\'11ti.1lh u-.l'lul 
rq~i111i-. ,11 I Ilk\;..:. l{,.,·,·11! l'll11rt-. 
h,1\·l' .1!-.11 (l,•,·11 t.11·11 ........ .t .11 r,·,·1111-
-.1rudi11~ 1·1111 t11r111.1 t i1 •11-,lq'l'lld-
• 'll I .111ti;..:l'ni, dl'lnmin.111t-.1•l I IB­
..... \t: \\ith •.\ ntlwt11 l'"l'ti.!1·-.. 

rtwdl'\ .. h •pnwnt 1 •I .1r'<'••1111lii11.111t 
I Ill\ \·,k.-i1w i-. .1l-.1• pl.11111nl. Jh1-. 
\\·ill indud1· -.1·q11l'th1·-. lr11111 th .. 
pr1·-"' r1·i-:i1111-. IP im11r1•\ ,. tlw i111-
111111111):1·11i1 ti\ .1 ... , 1•1111'.ir•··I t11 tlw 
\ ,11, 11w-., 11rr-.·11th· ,1\ .11l.1bl1·. ( 1·r 
t.1i11 llP\ 1•1 ,lj'j'I" l,h lw-. ,111111'.I .II 
111." 111111111 ): I 111-.. \ ): , ., !'rt . ..,..," 111 111 
• llllt1r1•,l 11·ll-. .11'1' 1111'1'1'1111\- b1·111;: 
p11r-.111·d 111 11111nd1· .1 , ,1-.1 ··111·1 

ti\·l' .tlt.-rn.1tin· t.• till' pr,·-. .. 1111\ 
,l\ .1il.t1'll' r .. ,.,,ml1in.111t 111>\ \ .i..·-

4. Lymphokina-derived -
lmmunostimulatory 
A.gents 
Bw.1dl\ "'1'"·1!...m;..: till' .l~'pn>.i..·h 
lll'rl' i 1n·, •In•-. tlw u-.,· 1 •t -.nit !wt i.­
pq't id,·-. tr1•m ln11plh•l-..in1· ..,,._ 
lJlll'll..-l'.., th.1t .trl' <°•lf'.ll1(,· '•IP• •k11-
t i.1tin~ tlw immu1w ~.·-.p,111-.,· 

.1;..:.1in-.t .1 ;..:in·n immun•·~··n. l )ur 
initi.11 dh•rt-. .1r,· t,1,·u-.-.,•,l 1•n hu­
m.111inkrl,•u!...in-11>t11.-1 Bl -.in.-,· .1 
1wn.1pq,tidl' ,krin·d tr1•m thi-. 
pn•ll'in \\ ith immu111•-.timul.1t.•n 
.1.-ti\·ih· h.1-. .1Ir,-.hh- l'«•·11 d,·­
-...-ril,,•,I. \ \. l' h.n "-.h, >\\·n I h.1 t •:• •u-

~B: 
r; .THE VIRUS 

1 I -.h, •u kl b,- I'' .... -.i bit· 1, • r,-,1 uu · t hl' 
•~uml•,-r 1•! 1mnn1111/.1li1111" r ... 
qui r .... ! 1, 1 ,·, 111 ll'r 1, 1t,1 l !'fl •It'd h •11 . 
!hi"\\, •uld th,·11 m •• : ,. 1111111r,·.1m,·-
11.1lil« t. 1 ;.:I, ili.1 l i mm tm i/ .1tj,111 li, •I h 
l1 \ r«du,·111;..: ,., •-.t .ind in..-r,·.>-.in;.:. 
dli .. h·\· in krn1-. ,,, h•\H'r ,Jr,1p-
1•ul r.11l'-. .md tlll'r..11\ l•,·, •I p.irti, -
ul.H b,·11,·1;1 I•• th• ,It-\ ,•h•!'lllC: 
\\.,•rid. 

The Enteric 
Non .. A Non-B 
Hepatitis 
Programme 
Tlw dl'n·h•pnll'nt 1•! di.1;.:1111,ti..­

tl'-.t ... t. •r \·ir.11 lwj'.ltiti-. 
:\ .111d B h.i-. ll'd t. • I hl' 
r.-.11i/,1ti,>11 th.11 .1111•th­
l'r f,1rm ,11 \·ir.1I lwp.11i-

,,._....,. __ ... 
-SONl-5 . 

~- -,:.,..-.;-~· ;'•r \ ti-. ,.,i ... r.... Th" di.1;..:111 •­
..,;~ ,,f thi-. \.1•n- .. \. \.,•n­

I 

_____ _J 

~ ...... 
I 1..:1111 I 

pl in;.: 111thi-.111111.ll'"l'I 1.J, . ..,,.'(lll'lkl' 
!1 >.l;..: i \ , ·n pq't 1.11·1111111111111~· ·n ,·, 111 
, 1111h'r in-l•uilt .1.!111\ ,111li1 it\ .11 
1 ... i-.1111 tlwm11n1w-.\-.km. \\,.,1rl' 
, 11rr .. 11th ,.,,1mi11111~ th,· 111111'11,\ 
,,, 11tlwr II - '. .l1·n\ 1·.I ..,, .p11·1i. , .... 
. 111.f. Ill j'•lrlh lll.lr. j'l'j'll1f.•-. th,11 
111111b11w \ .ir11111-. 1111i. i11111,il n" 

~i1111-. Pl llw n.1lt\1· II · l J'f'1111'111 It 
j.., .. ,,,,.,ti'.! th.11-.11.-h ·1i1111-..1i· \ 1·r­

-.i .. n-. ,,, II - I will 1111.t ·'!'!'"' .11111ll 
. 1-. ,l.fltl\ ,1111-. Ill ,l \.Hid\ Pl \ ,h 
, 1111' l''"'l'·lr.1t1111i-. 1111111,l1n1: lh.11 
1, 1r h1·11,11111-. 11 

I\\ •'llh.11111n1: 11111l1111111;:1·11" 111 "' 
.I .1:1\ t'll \ ,h l 1111' Ill '·Ill h ,I lll.llllh'r. 

.....,.,1 

I ..... 

B 1 '\..\'\.Bl lwp.1titi-. i-. 
..-u rr,·n th· , 111,· , •t ,·,.-1 u-
-.i,111. Tw" m.1j11r t.•rm-. 
1•1 \..\'\.B lll'j'.lliti-. .Hl' 
rl'«1•;..:ni/l'll \\'l>rld­
\\ ilk . 

l )t t lw-.l'. •'nkri,· \. .·\ \. B 
lwp.ititi-. t. •ll, ,,\ . .., .1 1.w­
,·.1!-1 •r.1! tr.111-.mi-.,1<111. 
\\·ith ,·,1nt.1min.1t1«I 
,frin!...in;..: \\ ,11l'r ,, ... tlw 
m.1j1•r -.11ur.-,· 1•1 i111l'.-­
ti1•n. Thi-. t.1rm 1•I hl'p­
.11it1-. j ... 1·1hh-mi,· t.1 tlw 
lndi.m -.ub,11nti1wnl 
.rnd .1 m1mb,·r, 11 m.1j11r 

"l'•·h·m11.., h.n ,· !1,·1·11 rt'!'••rll'd in 
tlw l.i-.t II'\\ n-.1r-.. :\ -.n, 11·11id1·1111· 
11f.1i-:11·,1ll\ -.1mil,H ,fi-.t'.bl' h.1-. .11-.11 
(l,·,·n r1'j'11rll'd tn1111..,1•11tlw.1-.t .111.I 
c,·lltr.11.\-.1.1.11.irh ,,, \tn,.1. till' 
\11.t .. tl.· l·.i-.t. th .. ..,,,\ id l 111•111 .. 1-. 
I\ d I ,1-. 11.irh 111 \.11rl h .l ll• I ( , ·Ill r.il 
\1111·ri, .1-. l 11rr•'lll ,·-.11111.111'-. 
j'l°l'll'• I lh,11 \\Ith lh1•,1\,lll.1fiihll 11t 
1ld1llil1\ ,. d1.1i-:1111-.t11 l''"1t.1, ,11-.. 
th1-. t.1rm 11I hq1,1l1l1-. 111,1\ 1'\ll't'.I 
hqi.1t11i-. 11 .1-. tlll' 1\11r1.r ... 11111-.t 
, 11111111111l l11n1111I h1·11,111ti-. . 

I h .. ,,111.!1.l.111· .1d111l11;:11.il .1;:1·lll 
h.1-. l•1'1'1l 1d1°1lllllt',f ,, .... l ~:-- ~I 1111~ 

\ 1r.1 I l"ll'l 11 11· Ill t h1· -.t." 11-. 111 l"l 
lll'llh 1 I 1;: .~) llllll,il dl11rl-. 1 Pll 



,·,·min~~ ,·nkric "-.\ "-H h,·1'.1t1t1, 
.lrl' .lillll'cl .lt, l.111111:-; t!J,· :-;c'lhlllh' 
••I tlfr .. \Int'. 1'11 thi' ,·nd .. lll .llli­
m.11 lll•"-kl ... , -.!l'm h.i-. l'<'l'l1 ... ,.t ll!' 
in\ ,1h·i11:-: tr.rn-.mi-.-.i, 111 "' till' di-.­
'"l'l' lr11m hum.m l"1til'11t-. h• rill'­
-.u ... 11:1111 !.,,., .... I,,. i 1111,·ti!.1ti1111 11t i11-

kd i11u-. -.t," 11 -.u-.1'•'l1'i1111-. . ...,t1l'­
tr.1di\ l' .-D"-.\ lil,r.iri<'' tr.1111 .rni-
111.11 m.11t-ri.1l-. in l'.llkri•1rh.1:-:,· 
l.m1bd.1 .lrl' dlrr.·11tl\ in rrq'.1r.1-
t i11n. Th, .... ,. libr.iri•· ... ,,·ill b,· 
... ,T<'l'lll'd \\·ith ,·,111\ .1i.--..-,·11t ... ,·r.1 
t.1 i,k11tit\· 'l""·iti.- d1111, ..... R,·:-:i• •1i-. 
,11 till' \ ir.11 :-:•'llllllll' 1•lll'<' ,·l,11ll'd 
will rn 1\·i,k till' b.1-.i-. !11r dl'\ ··h 11'­
i11~ dl'liniti\ ,. d i.1~11' 1-.ti.- rl'. l:-:l'11t' . 
• ind l.1t.·r ••11 .• 1 r,·.-,1ml,i11.111t ,. ll·-

l l ll1' I :.1 .... ·cl '•ll llll ll 1111. ii 11 lll i.-, it 1,k 
'l''(lll'lh ,. 111!1 •rtll.lt I• •ll ,l\ .1d.1l,1 ... 
r••h ni.·r.1-.,·, h.11n !\".h t11·r~ • l'l I,, 
l'.1 ... ,·,! 'tr. l lt'~lt ''. lrt -.1; ... , 'l't'll1 :-: ru r­
-.unl r, 1r ,1.., ,·!,'!'Ill:-; .1,, ,,·,11nn.1!1,. 
n ,Ji.1:-:ll• •-.ti- lt'-.t !11r,·nkn, "-.\"-I> 
hq'.1titi-.. 

-:.; .. : ~·.;.tu.;,~,· ..... :,, .i ,!" 1 ':{·r:z ... ,·.jut·::~ 
,· 1 .i::!1 1":.1:,·.f !'t·! 1::.f1".i'i1.f 11/r<•'•::n /,· 
1 1:l.ft .. :1::~::,··<:.t·r .... P:.f .11: .PI!":.1/ 
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,, 
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f'f,i\ tit .ilh /1•rt1l..1111\\1 .. ,Jg,· .1bn11t 
till' l'ft11 , ........ l hd ... 111 r •. ..,,.,,r, l11·r ... 
nnl\ , n11"'t1t11t.- ,1 grt•1q' I\ 1th t·\· 
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llltJ11•"'·111ol h.11 ,.,,,.,·11111!11-..t•1I \\1th 
t ht· 'l11 J11..,11 1111 111 11, •r~ 111\: 1111 !11 • 



h ..... ,': In:-:h rl·il·\ .1:h.l' :,,ti~\.·, 1..'::~:~t\ 

.. Uh.i 1..'t r.1rt:1. tt".:t:::-:.: n: :.1:·:..:"· ::::l·: 
"~ 1 ... ,·1 ~"It t1.1 r\ t1.. ·.1 :11 ..... 

r~·,,tl·\.~ .... 1nh· t,, .n: 1..·:1 ... ~ :i1 1\:1.t.·n~ 

i""·t ,,r l"h· 1
•

1 :h,· !.",'""1r, lh-r ... :n-
,,,hl·\.i in t!n .... rt'l.'~1.·\, t \\:II ,,,:1t!n· 
tl\' t,, \\,,r~ ::1 tl1! ..... ltl·.1\\1ti1 tt111,i ... 

tr,•m :h.- l h1:,·.rn '\..itt1•11.il I un,1 

r,,r ..... , tl'th.l' .1:1...! I"·' hth'I,':-:' .11hi 
!r,,111 1nt .. :;·n.1ti1.. 1::.1: ... ,,u~- ... " ..... l"h 1 t 

"- .1d,, ... ll·tt.·.· ,,~ tih· I \·r.n tnh·rH ,,t 

l'h'" h1.::n:-..tr\ ,,: tih· I .h ult\ ,,t 

\1l·1..it1.:I1c.'1.. 1 tth1.·l t1!\1..T'::\ 1..
1!l h!l,: 

h.1 ... 1u .... : \\1.. 1 :1 .li1 h. l,l I'\. ,<:.11 .. ,, 

...... ttt1..hl· .... ,,~ dh· ... trt· ........ h.''"•f''':1 .... l' !!1 

l"h't1~tn1n~ n11 ... !1..'1.. 1 :~:.1:n·<~>· l\, .... 

' ... _ -

... 1i'!t:1111rlr,.1t1,,n ... 1nthl·u11rr'''l' 1 ... 

11h't1t ,,! l'1, 1 l .. -.11.. !:::1-..: ;'h'\ l ........ 

r.1t1,,:1 \\~th tih· I.li~,,:.n,,:, ,,! l'r 

ll"·,t1.'r l,·rr .. · ... , 1 t \r':.:,·t:t1:~.~ 

.1:~ .l:l'.l I:l \\ !::, h :~h' ,!1·\ l'\';'!11:.: 

, , 1 :: !1t r 1 .. · ... :1111-..t ~ .. · .. ·;' .1: .. ·rt .1 :1,i 

TABLE 1 

T-, ICGEB N: ... ~_,--,, J ·.: 1991 

Scientific Research Activities of the Three Subprojects of 
the Bacterial Leaching of Minerals 

rr••t.-111-.. .l!hi ,.,,,\Ill<'' 

111\••l\,·,I !11\""'"l 111 th,· 

ft.'IT, 1ll' h'11 '''hf.\[1,'tl 

1;,,,, li.·m1-..tn .11i.I ,:,·11d1, ... 

,11 l l '· lt\.1;i. 1 11 111 tlw-..,· 

l'.h kt .!.I 

l h1·11i. •I.I\ 1-.. , •I l\11 kn.Ii 

.1tt.11 l111wI1t t.• 11111i.·1.Ii-.. 

.._,!I.1111 hi.-111Ilh .Ill"II 1•1 
I''\ 1•r,•l•,·-.. .11i.I 'I''" 111, 

.111t1h•1l1<·-.. 

' ~ •''lh'(h 111.1Ii!l'lll.tth 11l 1
1 f 

I ... :·.;, :.'.': 
, ' ...,, .. ·It., t 1' '" I 1t I l .... ~··I. l" I •• t I.\ 1 ll ~ 

,,. !1•\h 1111·1.il-.. 

I 'I'• 'I'' I ii .... " . I 1.11 " I 1 "• • I I h I 
l'l1•1<'1Ih 111\ .. h ,·,I !11 .111.h Ii 
llh'lll ,q l'.t. !1 I I.I!" lllllh'I,iJ 

'•!II I.I< I"• 

l •'lllf'tlk! Ilh•,t.-!-.. 1•1'. th.· 

i<'.h lllilc: f'h'11·-..-.. !11 <'\l'<'I ! 

1111·1'. t.il , , •I 11 mII ... 

l,t.-.1!, .. 1hl1t1"n' 1 .. 1 th1· 

l<'.h h111·.: "I, "lh 1'Ill!.lt.'' III 

-..li.11..1·1 t.1111..-.. 

\l .. 111t .. 1111c:l'llll, l\, 1·11 

.11,.i 01 tli.·1 f'.II.l!lh'i1·1-.. .llth!.-r 

1'\f'<'l l!lh'!ll.ii 1 l'Ihlt!io•!l' 

I l11i.I ,I\ 1i.111!1, ... "' ,l1tl<'11·11t 

l..111,j-.. 1 •I f't\1·-.. .Ith! lh'.lf '" 

I \·-..1c:11 l'I III"• 1il.1t111c: 1111·th 

,1,t,,J,1:',\ 

l'tl,•t m11i.·r.il I'"" 11111;: 1·11.-

1,11 ,!,·1111•11--tr.1!11•111•! th,· 

l'l''"'"" !1•r l'1>kil!I.i\ ll"'<T" 

\l1>l1!!1•illl;: 1>! \ .11'11'\I" 

l'-11.IIlh't.'r-.. Ilh h;,lt11c: tl1 1 r.1 

, '' tl 11, r1' , 1r;:.1111 ... 111-.. '11 

. h I 11. ii II l ! II 111 c: ''I '1 · !.1I11 1 11 

tl1.1t 11111 1!1 ,. k.h li1nc: 

I \· ... 1,:11 1•! 1•il1· .... Ith I ,!11I111· 

r. 11 l•1 .. l11 .11 .. 1111'1.1il111 c:\ 



NEWS 

ICGEB 
coming of age 
ICCEB. (llfrL'nily llpL'rating 
undL·r thL' ,rn-.pill'S of L:\1-
DO. i ... l'\Pl'(tl'd to bL'(llllll' 
,111,u1tl llll ll11lllls intl'rgl l\·l·rn­
nwnt,1 l urg,1 n i/ ,1 til ll1 ,1s :-l1l1n 
,bits ..;t,1tutl's ,Hl' r,1tifil'd b\· 
2-l nwmbl'r (lltllltril's. \\'ith 
thl' numbl·r l1f r.itiii(,1til111" 
1w,uly rL'adwd, 2~ of till' rL'­
quirl'd 2-l, ICC EB is abliut tu 
l'ntl'f into a pl'riod of tr,rnsi­
tiun. ThL' Prl'paratory Cl1m­
mittl'l' for till' l'..,t,1blishnwnt 
of ICCEB in its lhth Sl'SSil1n 
l1f D-l=l \l,n· ll/LI(. ,iskl•d 
thl' L:\IDO Sl'(rd,ui,1t to 
prl'p.1 rl' d r,1 it ru IL'..., l lf pn Kl'­
d u rl' flirt lw Bo.ud of Con•r­
nor..., oi thl' l"l'ntrl'. Tlw 1w\t 
-.l·-.-.ion l li t hl' l'rl'p.u.1tllr~· 

Com mittl'l' i ........ dwd u kd to 
t,1kl' pl.Kl' in \.il'llll,1 22--2-l 
Odllhl·r I Lill I. 

ICGEB 
publications 
".-\di\·it\· Rq111rt ll/l)(l" 1..., 
1111\\' ,n-.1il.1hll' ,1nd l·,rn hl· 
Pht,1inl'd tr11m tlw Dirl·d11r'..., 
Piiin·. It gin· .... iull dd,1i)..., lit 
till' fl'""l'<Hlh 11r11gr.111lllll'" lit 
I( ( ;i:B.,1 .... \n·ll '""' ih tr,1ining 
,1di\·itil'"" ,rnd ""l·n·in· ..... 

Tlw l'n •l l'l'ding..., lit till' l ·ll1-

lt1quiu111 Pll "I ignill BiPd•·g· 
r,1d,1tioll ,md l'r.illi1 ,ii Ltili-
1.iti1111", h1·ld .11 I< C ,f·B- lri­
l'""k 27 \il '11111· lllllil, \\'ill 
hl· p11bli .... lwd ill tl11· IP11rth 
q11.1rll'r 111 I 1111 I .i..., .1 .._,Pl'1 1,il 

1-.sul' llf tlw Jl1urn,1I pf Bil1-
tl'd11HllllM~·- Tlwy ,,·ill in-
1..·Iu'-k "l ll1ll' 21 p.1 pL'r-. dl'.11-
i ng \\·ith \",Hillll.., ,bpl'(h llf 
moll'(Ul,u biulng~· ,rnd gl'­
nl'til ... of lignin billdq~r,1d,1-
tiun. 

ThL' l'nKl'L'dings llt till' fl'­
Sl\Hd1 \."lllloquium lln "Di­
ag1H1stil .-\ppn1,1dw-. tll 
Sd1istusPmi,i...is", lwld in 
Sh,rngh,1i. I :1-17 :\l n l'I11bl'r 
J lJl/l l. ,1 fl' l'\ F'l'(tl'd ll 1 bl' pub-
1 islwd in Juh· JLJL)J. Thl' (ol­
loquium \\·,i-. jPintly l1fM,rn­
isl'd "·ith thl' L:\DP \\.l1rld 
Bank \\"110 Spl•(i,11 l'ni­
gr.imnw fl1r Rl'"l'<lf\."h ,rnd 
Tr,1ini11g in Tnipi(,1( DN'<h­
l'" (T[)Rl. Thl' pn1(l'l'di11g ..... 
\\"hid1 indudl' p.1pl'r" 1111 
.... 1,1 tl'-(lf-t Ill' ,Ht "l'fllll 1gi(,1 ( 
,rnd ml11l'(ll l,n 11wt hud.., lit 
di,1gno .... i ..... \\·ill bl· (o-puh­
(i .... lwd h\ L:\1()0,rnd ,1 m.1-
j(lr (llllll1ll'fli.il publi-.lwr. 

Biotechnology 
laboratory 
network planned 
CIB. tlw lntl·r-Llli\l•r-.it\· Bi­
ntl'l h1wl11g\ CPtbortium. 
\\'hilh i11l lt1dl'" I; lt.1li.1ll 
ullin·r-.itil'"· .md h.1 .... it... 1 ip-
l'r.iti11ll,1l .rnd .idmilli .... tr.iti'. l' 
h1·.1dq11.1rll·r .... ill I ril'-.ll', 
pl.rn·~ ti l -.d-11p cl l.1b11r.1t1 ll"\ 

lll'l\\'llfh. II ll .ll"I"\ ! ltl! ·1l'J1li1·d 
r1·-.1·,1r1 h .ind dl'n·lop 111.11-­
l...1·t.1bll' 11rt1dt11 h "' indti-.­
lri.il inll'rl'-.t. I Ill' lir-.1 1.ilip­
r.llon 111 till' Jll'I\\ 11r!... \\ tll h1· 

111,1uMur, 
t Ill' \'l',H 
p.1rl-. \\·h, 

pl llll'l1 t l 
Tlw Ill''., 
j 11 \"l ;J\·L'I. 

,1 nd t lw 
tt1rn,1kd 

"l'lJlll'IK 
,b ,111 Ill 
It ,1 Ii ,111 

ICCEB. 

Expe 
Meet 
Com1 
of 
BiotE 
.-\ppli(,l 
g~· h,h 
pnidtKI 
l"i,1 I ,-,11 
l"l1tllltri1 
I 11" rl'll . .... 
l lll ... 1 lpJ. 

Ill)-; (l lll 

g.1gl' Ill 
,·,rnt pt 

DO .• ""'J. 
ll 1 pn 111 

i11r [), 
-.dwdu 
lw.1d-q 
2S (kt1 
I l/l/ I , I 

t illll Ill 
nwdin 
ll'l°h1111 
lw.ilth 
pn ll l'"' 
t ll fl" 
.1d11pll' 
t illll.., I 

t illll Ill 

Ill h; I" 

~~r.1rn11 

dt•\ 1·l11 
1illl'r I 



1gur,lll'd h· tlw l'Hd Pt 
\"l\lr ,lt till' .... ,ll1ll' -..(il'lh.-l' 
1-. ,,·lwrl' tlw T ril·-..kl"Pm­
.l'Hl pf ICCFB i-.. -..itt1,lkd. 
·Ill'~'· l,lbllr,llllr\. \\·jll bl• 
.•ln·d in ~l'nl' m.lpping 
tlw dl'n•lupnwnt uf ,rn-

1,1ll'd -..v•tl'm-.. tPr 11\. .-\ 
lll'IKing ,rnd \\"ill ,lbP ,1d 
rn inll'rf,Kl' bd\\.L'l'n tlw 
li,111 uni\·l'r-..itil'"' ,lnd 
;EB. 

cpert Group 
eeting on the 
>mmercialization 

1otechnology 
plil",1til1n pf billtl'l"hnuh1-
h,h ,1lrL'.1l..h· n·-..ultl'd in 

1dud-.. pf hi~h t"Pmnwr-
1 ,-,lllll' in indu-..tri,1li/l'd 
mtril'"'· \\.ith thl' inl°rl'<h­
; rl'lll~nitiPn 11! tlw Pb\·i­
.., l ippPrtunitil'"'· dl'\ l'l11p­
: l°l lll!1lril'"' ,1rl' \...l'l'n ll 1 l·n­
.;l' in ,lpplil",lliPn-.. lit n·ll'­
nt prillrit\· -..l'dlir-... L\.1-
), ,1-.. p.lrt l If it-.. pn 1,~r,l1:1111l' 
pn1ml1k "Bil1ll'lhtll1h1g~· 

lkn·l11p111l'nt", h,h 
wdukd ,, nwl'lin.~ ,lt it-.. 
,ld-l)ll,irtvr-.. in \ il'nn,l 1111 

( kll 1bl'1 ll 1 I \.11,·l·mbl·r 
'II, 1111 "(11mml'rl·i,lli/,1-
'n l II Bi11t1·l·hn11l11g\·". Tlw 
:din:-; ,,·ill ll ll lh Pn bi11-
hn11!Pg\ .ipplil,iliPn-. in 

•,iJth l •Hl' ,ind f1111d 
1 ll l'-. .... in:-; ,111d j.., t'\f1l'l ll'd 

rl'\.ll''' llH'l h.ini-.m-.. 
11pll'd h\ dl'\ l'l11pl'd 11,i-
1n-. t11r till' ind11-..tri,ili/,i-
111 11t bi11ll'l h1wl11g\ pn 1d­
h; n·l.itt·d 1111lil il'-.. pni­
.11111111·-. .llHl 1111l-.tl".llllh 11! 

., l'l111,111,~ 11.it1111h; .ind 111 

li'r f 'l""f'' '"•i(.., l11r pr1111111-



----------------------~T-~:-;-:IC:-;G~EB N: :.;.:-:; J ·.: 1991 

tiPn ,if (lH1lll1l'r(i,1li/,1b1n ,if 
bi,itL'l-hm1h1gy thr,iugh u1-
,ipl'r,1tilHl. Till' wk Pf ICCEB 
in this rL•g,1rd ,,·ill b1..· dinsid-

1..'rl'd. 

Biosafety Code 
of Conduct 
L\:llX) j..; lkn·IPping ,rn in­
tl'rn,ltiPn,11 ·.-dlunt,uy CPdL' 
,if Cundud lC,ifCl iPr thl' 
rl'iLW"", if C\ 10s hit Ill' l'm·i­
n Hlnll'nt. Tlll'CPdl'.lttl'mpb 
to strikL' ,1 b.11.HKL' bl't\\'L'l'n 
till' tll'L'd tP prokd publi( 
intL'rL'St .rnd till' dl'..;ir1..• tP ,1t­
trad inn•stnwnt in biotl'd1-
nology ,1ppli(,1tipn..;. :\ first 
draft lif thl' CPfC ,,.,b prl'­

parl'd by thL L\:IDO SL•(rL'­
t,uiat ba .... l'd on thl' inputs lif 

sonll' I:; L'\PL'rb in thl' fidd, 
as \\'di ,b tlw \nirk of othl'r 
in tl'rn.l t ion,1 I Prg.rn i/,1 tion ..... 
It indud1..•s ,1 ..,l·dion on th._• 
llPL'r,1tion.1I mod.1liti1..•s of .111 

intl'rnatil1n,1I Illl'(h,1nism 

\\'hid1, upon rt'ljlll'"L could 
pro\·idl' tr,rn...,p.1rl'nt ,rnd .... ci­

l'lltifkalh· "'lnmd .llh'ill' to 
n,1tional :mthoritil'.., on lw\\' 
to impll'Illl'lll tlw Codl'. L:\-
1()0 i.., \n1rking llll tlw Cote 
in dosl•coopl·r,1tion \\·ith thl' 
otlwr llll'lllhl'r .... of the L'.\1-
DO / L \: IT/ \\' 110 / F: \ 0 
inform.11 \\·orl-.ing grPup on 
hio..,,1kt~·. It i .... l'\p,·d,•d to 
fin,1li/l' thl' dr,1tt in nwl'ling 
t"om·l·rwd h~· L :\I DO S-- Ill 
luh· (lNI inlril·"'tl"Tlwn111-
f,·r~·nl'l' i,ll·iliti, . ..., ,,·ill hv pni­
\·id,·d Ii\ I<< ;1-B. 

Information 
Resource for the 
Release of 
Organisms into 
the Environment 
Till' LnitL•d :\,11ilms Em·i­
nin nwnt l'n igr.rn11nl' .md ~ hl' 
\1il-wbi.1l Str,1in D,1t,1 '\L't­
\nirk I \1SD:\ l urg,rni/Ld ,1 
\\'lirl-. .... lll1p th.1t llilik pl.ltL' ,1t 
L:\llX) I k,1dqu.ukr.., in \'i­
l'lln.1, i I-:> \1.ud1 llll)), 

,,·ith ,1 \'iL'\\' IP (on-.idl'r thl' 
lll'L'ds lit 1..•-.t,1t~lishmg stKh 
,1n inf,1rmati,1n rc-.,mrcL' ,b 

\n•ll ,1s ib ort.·r.1l1n· mod.1 1-
itics. Tlw \\'Prkshop \\-,lS 

spPnsPrcd b~· L\:IDO and 
\\'.l'.'i.lttl'ndl'd by ICCEB'.'itaff. 
I b pn Kecd i ngs ,1 rl' l'\ pcctl'd 
l.1tcr in tlw yl'.H ,b ,1 L:\EP 

publil.1tillll. 

In tlw nw.rntinw, thl' Em·i­

ron mL·nt Dirl'c~orak of 
OECD h,h dl·\·l'hipl'd .min­
form.1tion pPinlt'r ...,~·..,tem 

WIOTR .. \CKl on iil'ld n·­
lt-.hl'" oi modiiil'd org.rn­
ism ..... BIOTl\:\CK, n•strided 

,1t prl'"'l'nLn111t,1in ........ onw .1llll 
l'ntril'"'· It i .... pl.1111wd to bl' 
m.11.h- .n-.1il,1bk to ,1 :.lrgl' 
numberl .t ll"l'r"' ,,·ithin I lN I. 

ICCFB kl'l'P"' .1 dli....t' \\',1kh 
on rq.;ul.1ton· i...,...,lll . ..., in ih 

nwmlwr ,·ountril'"' .111d i .... 
building ,1 d.1t,1b,1 .... l' of infor­
m,1tion h.1 .... l·d 1111 tlw rv­

...,pon...,, . ..., to ,1 ljll''"'!11nn,1irv, 
di .... trihukd l'.1rli1·r on thi .... 
,-,·.ir, rl'qt11· .... ting inti 1rm,1ti1111 
1111 hio...,.ill'I\· rl'gul,1ti111i.... 
.id11ptt'd in it.... 11wmh1·r 

lllttntri1· ..... \.ft•l h.ini"'m"' 11! 
l.11 ilit.iting i11t11rm.iti1111 ,.,_ 

I Ii. 111 ~ ', l' "' • t \\ I 'I • 11 I ( ( I I· B , 111 d 

thl' ditfl·n·nt d,1t,1b,l-.1..' h,1-.t-. 
,md llr ,llL-l''.'-'.'-ing litlwr in­
fl1rm,1tilln rL•..,,1tir(t''.'- .... ud1 ,h 

BIOTR.-\CK .lrt' bl·ing l'\,lm­
inl'd. It is ,mtil-ip.lkd tl1 pn1-
YidL' thl' !CCEB u .... L'r ..._-,1111-

munit\· \\'ith lln-linL' .Kl-L''.'-" 
to '.'-ll(h d,1t.1b,bL'S rL'SllltrL-­

l'S thniugh ICCEBnl'l. 

Assessing 
Biotechnology 
Risks 
:\n ,1d !i11t' \ \'t1rl-. .... hop ,if SL'n­
illr E\pl'rts on lni1..•rn,1tional 
Pn1(1..•durl's fur .-\ssl'ssing 
Bit1tl'drnult lgy Risk.... is to bL' 
hl'ld in Ll1ndon, 17-19 JunL' 
llJlJL Tlw \\'orl-.sh,1p is or­
••,rni/L'd b\· thl' Lnikd :\,1-,-, -
tillth Confl'rl'IKl' on En\·i-
n m nwn t ,md DL'\ l'IPpmL·n t 
!L:\CEDl ,rnd is bl'ing hl1 .... t­
l'd b\· tlw Clln·rnnwnt t1f t lw 
Lnitl'd Kingdom. Tlw m.1Jllr 
purpt1Sl' of tlw \\'orkshPp 
\\'ill hl' to n11hidl·r ,1 dr,1tt 
dllcu ml·nt lln i ntl'rn,1 tion,1 I 

pnicL·durl'.., for ,h...,l'"'"'ing bi­
llll'chnolllg~· ri..;1-...,, ft1r .... ub­

... ~·qt1l'llt prl'"'l'nt,1til1n t11 the 
Third Sl•..,..,illn 11! tlw L:\CFD 
Pn•p,u.1tory Ct1llll11ittl'e. 



Calendar 
June - December 

1991 

lnkrn.1til1n,1I ~\ n1p.1-.ium 
PSEt:DOl\10~..\S BIOLOG' ..\:\D BIOTECH'.\OLOG' 
ICCFH-Tril.·:-.k. lt,-211 lunc 

Thl.'l1rdil·.1l Cliur-.l.' 
GENETIC:\LLY l\IODIHED ORG..\'.\IS\IS: S . .\FET' I'.\ 
THE LABOR..\ TORY ..\NO THE E'.\\'IRO'.\\IE'.\T 
ICCFB-Tril.·.;tl.'. 1-.~ luh-

l · l 111 tl.'rl.'IKl.' 
GENETIC..\ LL' l\IODIFIED ORG . .\'.\IS\15 
FOR THE 1qqos 
ICCFB-Tril.'"k. 3-'1 !uh 

l'r,1dil·,1l l°l111r-.l.' 
COMPUTER ..\PPLIC..\ TIONS I'.\ 
MOLECCL..\R BIOLOGY 
ICCFB-Trit·-.ll'. 22 luh·-2 . \u~u-.t 

l'r.ll t il·,1 I Clltir-.l.' 
PLANT TR..\'.\SFORl\1..\ TION 
IC< ;rB-\.. 11l.·lhi. I; luh-- - ~ \u~u-.t 

l'r.Klil·,11 Cllur-.l' 
NUCLEIC ..\CID SYNTHESIS ..\ND GE'.\E ..\SSE\IHL' 
ICCFB-\.. 11t·lhi. 2--2 l ~l'pll'mbt·r 

l'r.1dk,1I <. ·,1ur-.l' 
TECHNIQUES IN GENOME RESEARCH 
I<.·(; F B-Triv-.tl'. 22 · 2-;" ~l-pll'm bl·r 

Tlwl 1rdil .ii<. ·llur-.l' 
MARINE MICROBIOLOGY AND BIOCHU\llSTln 
ICC ;r1~-Tri1 ..... ll'. lf1 211 Dl'l·l·ml'l'r 

I Un j..; ,1 qu.nkrh 
pu blil-.1 t il in 11! th.-
l nll'rn.1 t i1 lll.1 I C1·ntrl' r.•r 
C1·1wlil° Fn~i1w1·rin~ 
.rn'-~ Hi11t1·'-·h1111l11~\ 

!ICCFBl. It prP\-ilk-. 
1.:urrcnt int11rm.1ti11n 
,lblllll till' ,1di\ itil'' 11t 
ICCFB. it-. .1ttili.1kd 
l°cnlrl'" .111d nwrnl,,·r 
l°l iu n t ril'"· 
.\ttili.1ll'd l.·1·nlrl'" ,11lll 
rl'.llkr-. ,lr1' in\ itl'll ti' 

-.ul,rnit Ill'\\-. 1'rid-... 
,llllhlll?ll"l'l1ll'llh .111,! 
l·11111nwnh ,i-.. ldkr-.. t11 
tlw t•ditPr. ...,ic-:nt·,l 
.nlilk-. rdlt·d tlw 
\·i1'\\·-.11! till' ,1u1h,1r-. 
,111d 11'•1 lll'tl'""•Hlh 1>! 

l \.llX) IU ,I Ii. l \Ill· 

t ribu t j, 111-.. .lrt' 111 •t , • '\ 
1·rl'd l'\ 111f'' nc-:ht .111d 

m,l\ b1· tr1·1·h r1'f'r•,. 
d1111·1l. .\1l-.1111\\1 .. ,h~1· 
llll'l1l 11t till' .... ,1111\1 1•, 
·lf'f':·v11.1kd. l 1111trd,11 
ti1111-. .111d l l 11llllll'l11 ... 
l ,II\ h• "!'Ill 11 I t h1• 
l'd i I, • r. I 1 r ( , , ., • r ~~, · 

I 1Pl11i-.. ll < .11: l'.•,!r1 
1 1.111!1 "" ; 11 ll 2 I r1t ·-.t.-
1 I. ii'. . 
I 1 ·l1 •f ,Ii, lilt' 
lltl);~-;~;;~ 

f 1·l!'l.1\ I lill .°'.21,--;--;--; 
l 1·l1·\ 11,11 ~"'' ll <.I 1: 11 




