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LABNET 
International Network for Lactic Acid Fermentation Technology 

INFORMATION NOTE NO.: 1 Date: November 1993 

Development of an international network for lactic acid 
fermentation technology (LABNEn 

L actic acid bacteria (LAB). so namc1 because of their 
abili~· to con\crt sugars lo lactic acid. arc an industri­

al~· important group of bacteria. They pla~· essential roles 
in the manufacture. and. where rclc\'anl ripening. of fer­
mented foods and be\"erages such as chccscs. meats. 
bread. ,·egctablcs. fermented milks and wine. These an: 
important products of the indigenous agri-food sector 
throughout the world llic fermented food sector is a 
growth area \\orld-widc due to a consumer-expressed 
ncC<I for natural. safe foods In addition. LAB ha\·e appli­
cations in the non-food industl). for exampl.!. in the area 
of the oral 1mmuni1.ations. because LAB :>re rcg:uded as 
generally safe micro-organisms and as such an: suitable 
hosts for oral ,·accine production 

UNIDO has created a llC\\ programme in biolcchnol­
og~ for the bencfil of de\"cloping countries m which new 
research ad\ances for impro\"ements 10 traditional lactic 
acid fermentation processes may be facilitaled through 
linkages and networking arrangements of existing na­
tional and regional programmes of LAB. Sc\·eral research 
groups in Asia and m Africa h.1,·e taken steps to jom the 
network. Professor K. Komaga1a of Japan. fomicr Direc­
tor of the World Dala Center. is 10 prepare a proposal .;s a 
UNIDO cons11IL1n1 for a b1omforrnali<::s ne1uork in i11dus­
tri<1l lactic acid culture collections and 1s 10 help mobili1c 
resources for its implementation. A computer software 
and database programme on laclic acid fcrmcntalion de· 
sign that cal::11la1es on-line information aboul specific 
fermcntatio~. including specific growlh r:nes. subslrate 
consnmplion and product fonn.1110n w 111 be one of the 
LABNET"s rco;ources Once 1he UNIDO LAB nc1won. 1s 
m pla.::e and f-inctioning. the European Laboratory Wi1 h­
out Wall!i m lhe field of b1otcchnology of lac1ic a'1d 

bacteria will be requested to serve as the European node 
of lhc network. 

A LABNET colmllll about acti\"ities. including LAB 
cultures collections. research in progress. and commercial 
and industrial applications. that arc taking place in lhc 
UNI DO LAB network will be regularly included in future 
issues of the UNIDO <ienetic FnR:neertnR and Biotech­
nnlo~· .\/nnitor. Groups interested in participating in the 
network an: im ited 10 write to UNIDO"s Biolcchnology 
and Genetic Engineering Unit in Vienna. Austria. 

Further informauon is a\·ailable from The Bio1cchnol­
o~ and Genetic Engineering Unit. United Na1ions lndus­
tnal Development Organi1.a1ion (lJNIDO). Vienna 
Intem.1tional Centre. PO.Box 300. ViennaA-i-lOO. Aus­
tria Tel (43-1 )211 J lcxt.-l:n6. Fa'\:!41-1 )2307355 

Lactic Acid Fermentation of 
Non-Dairy Food and Bever­
ages - A UNIDO-Sponsored 
Programme 

A UNIDO-sponsorcd joinl research project 10 develop 
high prolein content lactic bc\·erag.:s from \egetables 

1s being carried oul since Janual) I •JK7 at Korea U ni,·er­
s1ty in Seoul and MIT in Cambridge. MA. USA. The 
prime objccti\es of lhc Phase I research project were to 
es1abhsh op11mu111 pretreatment condi11on..; of cereal for 
lac11c acid fcrmcn1a11on and 10 select and improve the 
m1crob1al s1ra1ns. In 1h1s s1u~. lhc beneficial effects of 

Not an official document For infonnatil'n onl) Opinions expressed m this lnfiirmn11on .\011• do not necessarily n:nect 1hc 
\'icws of UNIDO 

Comp1led by J>. Rhind for the Biotechnology and Ge11c1ic Engmeenng lJnil. Technolog\ Devclopmenl and Promolion 
Oi\'ision. Department for Industrial Promouon. Cons11ltat1om; and Tcchnolog_\. UNIDO. Vienna lnt.:mauonal Cen1re. P 0 
Rox JOO. Vienn.1 A· I.JOO. Auslna. Tel. (I )21IJ1-0. Telex I H<.12. Cables lJNIDO VIENNA. Fax 2321 ~6. 



prefcrmcntalion 300 e:\1ruSion cooking of lire prior to lactic 
fermcntltion \'Ct'C demonstrated. A strain of l.t·umnstoc· 
.\fe.wntero1des scp.v.:tcd from a traditional Korean fcr­
mcnlod fish produ.:t S ikhac. could produce acccpL-tilc apple 
juice-like narnur from a rice-soy milk substrate. 

Encouraged by the first phase n::sulK a Second Ph."tSC 

t.;NIDO Project\\~ l:mochcd in July 1990 \\Ith SOUIC\\h.'ll 

e:\tcndcd pmgr:unmc acti\·itics. entitled .. Iooustrialvation of 
lactic acid fcmlCntation tcchnolo~ of cereals 300 its dts­
scrni111uon to the dc\cloping cowtrics.. It compnsc..'d three 
major a::tnitK-s a continued joint research pro~mnh! bc­
f\\ccn Korea Lni\crs1l\. Korea Food Research Institute :tOO 
the Technical L'ni,crs1~ ofDcnm:trk. :bl intcm1Lioml tr.im­
ing course for food fomh!nt.11.10n tcc!1nology. and an mtem1-
t.ion.-U no."kshop nn this subject 

Bacteria in fight against 
dysentry 

The p.1st IC\\ momho; h.1,c sccn tlte ap~1r:m.;c of Sl.'\ cr.11 
papers c0lll:nnm~ concrete C\ 1dcn..c thll 1mn.:11,,1L' or­

pnisrn.s 1:an combat m.~or mtcc;tm;tl mf ... .:t1U11~; 111 h11ma1t' 
and other an;m.11~ One group of rqXlrt5 h.~ 0...1L~'d Cln th<.: 
inoculallon of a prnlCi..11\ C IOIC'.\lln:tl flor:t 111(0 fl\ C'llXk ;L<; a 
mc:mo; of sakguarJmg them :iga1rt<;t ..:olom1:t11on \\uh Sd· 
111n111·i!a and other pathogert~ llms n;:<;cardters ;l( the Food 
Dm:..:tor:tte .1 lc:ihh arid Well an: Ott;m a. Canada. tm e found 
that a cocktul of orcamsms 1sobtcd fmm the fae..:cs of 
lteah~ :idult he1t•;_ P' en b' month to rte\\ I~ hat..:hcd du..:k-;_ 
protects tltem fmm 1mas1on b~ an cntempatho!!crn..: '1r.un 
of L«"' ,./( lw1 ( n/1 th:it ha.\ bo...'Cn :IS'ilXlall..'d \\uh llltnlCrolL'> 
outbrc:iks of hacmorrhai;!IC cohlls m humaffi 1/ ,·rr,·r, 111 

. irrlicd .\ 11< r11h10/u.i:.,1. 1-l I •>I. l'N:! I Then: an: d.:.1rl~ tlte 
nttklll!!S here of :i m111me method of controlimg tlu~ :ind 
otlter scnouo; human d1sca~-..; 

E\en mon: C'\Clllll!! 1s a paper pubhslted h~ a team 
1ncludm!! S~ h 1a \1 Gon1ab at the Centro de Ref.:n:nc1a 
para IA1cll1hacrho'> m Chac.1h11co. Ar!!enuna Like tlte n::port 
from 011;m a. 11 ongmatcs m the bchcf that \\ hc1\:a.~ the 
llCOll:ltaJ llltestmal tr:K.1 IS free of gemt<;. the complc'\ flor;! 
suh~quentl~ acqmn:d fmm the mother and other <oo11r..:cc; 
pl~ s an important mk m later dcfcrtsc a)!.1trl'it n\1r:111dmJ! 
patllOJ!Cfl'i In this ,;a!'IC. ho\H."\C~. the :um 1s to C\O"<' a 
stratcg\ for pmph~ l.1'\ls .1J!.111l'it l•11man ·ac;cs Defined 
stramc; an: thus hcmg used 

Gon1.1ks and colkaguec; \\Orktxi ''Ith t\\O c;tr:1ms. one of 
I.lie tnhllc 1f111, < ll.\l't and the other of I. oodnp/11!11-. \\ h1ch 
ti~ ohtamcd fmm hum.in faeces The\ isolated tlte organ­
isms m pure culrurc. moculatcd them :~par.ttcl\ mro Ill per 
cent solur1011~ of skimmed nulk p<m dcr. and 1111\cd the l\\O 
fcnncntcd nulh together after eight l1011r; of 11l(.11ba11011 llic 
i.:m1;pcho.;c as the target p.1tl10gen a str:nnof .\ht,1:dlt1 v111111•1. 

hcc;111!'.C tlte cl\ scntc~ caused b\ this or)!.1m~m 1s part11.11larf\ 
common 111 the1r rcJ.!1011 of Argcntm.1 

Tl~ found that nnlk fcmicntcd \\1th /. < 11.•1·1 a1Kl /. 
11ud11phtf11, \\:IS dramat1calf\ effect I\ e 111 mh1h111ng 
S '"1111c1 mfccllon he~ one of the nncc dosed oralh 
\\ llh the palhogcn afrer feed mg for eight da\ 'ion the rt11 lk 

suf\ i\·ed the infectiort The corresponding suf\·i,·al rate in 
control mice \\:tS 60 per ~--cnt 

As described in the Journal of .·lpplied /lactt•rwlogy 
I i:l .f07. l 'J'J2 ). pretreatment with milk also r11.1rkedly m­
hibited coloni.fation of the li\·cr and spleen with S sonn.•1 

The organism dis.1ppcarcd from these orgal\5 by· the icnth 
riay. b1•t remauicd at a high lc\-cl in the ur.treated nucc 
Thcr.: \\CfC. also raised IC\cls of antibodies agai1t5l the 
pathogen m both the scrum and intestinal fluid. suggest mg 
that the fem1ented milk also incrc.1~-s the s~ stcmic im­
mune rc<oponse The Argentine group also has p1chn1111.1~ 
C\·idcocc that the fermented milk can be used to tn:at and 
prc\·ent infantile di.1rrhea (Sonn:e Hw Tt•chno/11..;_i· \'ol. 
I!. Janu~ I 'J'J~ I 

Lactic acid bacteria pre­
vents tooth decay 

A 110 \tats1t<;h1ro. norkmc m lhak:L h;b dc,dop..-d a 
prepar.111on con1;11n111g a part1..:11lar ~1r:11n of the bcti..: 

acid h;i.;tena found m .. ," e .. 'o~nrt. _,,,.,Tl•'<"',:" '.i!H·,1n' 

\l.1t.s1L,h1ro fr,und that this str:un produ..;c.., f;:r;:c ;11m11111L' ,,r 
an ell/\ m..: called dc\t;;uu....: lli-sc h;i .. 1cm ..:an s11T\ t\ c 111 
the Cll\ 1m11111ent of the mouth. and ar.: hannlc"' to h11111:111.., 
:\c.:ord111~ to \tatsu.;fun'. '' li.:n m ti..: mo111h lit..: b;ic1..:n:1 
"UPP!l"' the fonn.111011 of .. fmn · dent; ti plaque. n 111..:h '" a 
111;11or ca1L'c 0f tooth du:a~ :\11\ pbq11c fomtt:d '' · · too.;c ·· 
and :;;111 he 'itmpl~ nrt"'-xi a\\a\ ! F :impr.:;111 p;1:c111 .ipph..;;~11,111 
O.'i.'..f.., •.: ~ 1 ~ur..;c ' ·iz,·m"tn .11:.I lir.!11.•tn. I .'i F.:hm;u' 
(')')') 

From salad days to salad 
weeks 

"Pl kc1..'Jl saL'lds '' nh a l~n Jrc.,smµ fre\IL C'\tr.1 ha1..1ena 
I should bl.: added and the c;;ilad al!O\\Cd to f.:miclll. :iccord­

mg to !\tanm Boricstmo. t ·111,crs11~ of Wac.:nul!!cn. lll: 
'.\ethertutd<; Hl: tcchruque IS r,;ud to e'\tcrd the <ihclf~hfc of 
such sabds to allout Ii\ e \\U:k.<; 1f ston::d at temrcr.1t11n:s helo\\ 
' C. a1n he c;;~<, It m:1k1.."' tlicm ta.sic ~1t1:r - ··a plea-.;1111. 
nuld" SOlll' l:L'>le .. 

The use .1f trc hactcna :m~mcrs corto;11mcr prc.,.,urcs h~ 
n\11..uig art11ic1al prcc;cT\all\C'.'o 11nr"k.'Ccsc;;1~ \\ lule s.1\ 1111~ ;; 
larJ.!C amo11111 of o;po1lagc n:~11h1ng fmm toc n11..:ro-oq.~11JNll'­
th;i1 1~c;11.1ll~ contamm.1te o;11d1 o;,1lac1' llic 1cdm1q11c 1Lc;cs 
''" 101>1101/11.' hactena !hat h.1\ c lx.-cn tS()~tlcd from the \\;lier 
m \\ hich <;0~ -.11rd 1~1.' hccn .-.c1akcd llic<oe arc tlx: ha~.1en;i used 
10 m'lke ~ogurt ;ind c;;1lan11 aid !!ffi'' \\ell at .Jo-~o- C 

Ilic b.1ctrna an: ltlt\Cd 11110 the drC\'itn)!. and ;1flcr 
prcp:ira11on :ind packaJ!lll).!. the ..,,!;ids arc 111c11hatcd for 
sc\en hours ;11.J~ ·('and then refrigerated lhc lac!1c a1:1d 
produced during 111c11ha110111s s11ffi.:1cnt to prc\ cnt )!TO\\ th 
of orher haclcna at lm\cr tempcratun:s llonc\er. the 
tea.:h111q11e can on!~ he 11<oed on salads th;ll ha\e les' than 
'.'O per a.:cnt solid 111i.:red1c11ts (Source F11ml'•''"' \ f1t ,.,,_ 

h1nluR1. Jan11af\ /Fchru;m I '> 1n I 
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A. NEWS A'.'OD E\"E~TS 

lf!'lllDO ~ews 

U1'1D<rs programmi: in hioli:chnology 

In th.: final yi:ar ( 19'>.'J of opt:ration as a L:\IDO 
proji:ct. thl..' capahili1y of th.: lnli:rnational Centre for 
fo~ndic Engini:i:rin~ and Rioti:chn:)logy (lC<iEB). prior 
to its hi:niming an ;mtonomou-. agi:ncy. ha.'> ri:acheJ th.: 
product ·di:wlopment slag.:. Thi: ICC iEB ha.'> fili:d a 
Europi:an p.11.:nt for its hi:patiti-< ,·accini:. whili: 
e11mmi:rci;1li1~11inn po.__,ihili1y of an AIDS diagnn-.1ic kit 
i-. undi:r ;1diw oin-.iJ.:r.11ion. l''\IDO. in •olbhoration 
with lhc I( "(iER. h;t-. 1.1k.:n ;in initi;tti\.: to di:\'dop a 
nl·1w11rJ... 11f 17 affiliakJ L·cnlrc-. • ,f IC< iEH '" s.:rn: ..._, 
hiol.:•hn .. ln!!i<;tl rc-.nurcl·-. in•.1i1111it1n-. ;ind or rcfi:ri:nn: 
·~..:nlri:-. for dc,·dnpin!,! •.iuniri.:-. .. \nn1h'-·r n..:w inili;sti\i: 
i-. a pr1 1p1h;tl I·• <:\knJ lh.: .1pplic.1lion 111 m.ikcular 
ll'(hn1-i11,·, to "'"'..:n at:on. i.l. mnkcubr ri11Ji,a-.il!. 
In thL· ;rr1.·;1 11f hi1•ll'mnk1tinn .-\l!!..:ri.1. lndon..:-.i;s. 
"-ll\\,1!!. \k'\i..:11 an.1 \·l.nl·1ud.1 h.1\0.: ofkr,·J In \\11rl.. 
,111wl\ \\it h l. '\IDO. 

Thl· .1rrr"·"h 1 .. r nc\\ initi;1ti\..:' i-. h.1 ... .:J on 
intc·rd..:r,·nd..:r:c! hd\\L'l·n ;tnol •\ilhin ~l·l.!i11rh .ind 
, .. (bf-. IL1li11n \\ilh nl'\\ r.nllll'f' . lhc tin;1n1.·i;1I i.1J 
hu-.inl·" (Ot:llllll:lllll'' .ind nt1n·l.!P\<:rnml·n1;tl 
11rl.!;t11i1.11i.,n-. 1 '\C ~< hl. .·\cli11n•. ha\'' hL'l'll t;t~l·n !11 
l.1ci!i1.o1« di.:IP1'u1.·-. .1m11nl.! hi .. 1,·,hn.d111.!\ indu-ln 
·""''r.1!i,1n-.. Pi-.1.·11...-.i11n-. \\ilh '\( rfh h,1\,· hn!tln 

\ m.1i11r ini!i.11i-.,· 111 l.hili1.11,· lh:.: r..:k-;1''- .rnd 
L'lllllllh'fli.ilit,tli,lfl 111 IL1ll-.l'.llli( pr11J11(1•, I' lhl· 
.k\l·l.1rnJL·n1 •• r 'urr••rl r..:-.1111rrc d.11.1h.1•(' rd.11in!! t.i 
hiP-.,1kl\ Thi-. i' p.1rl »f 1h,· Bi1•-..1k1~ lnfnrm;11i11n 
'\i.:l\\11rl.. .ind .\,!\i,11ry S..·nin· tBI'\ .. \..,) r.:c11mm,·n,kd 
111 lh..: I '\If)() l '\El' \\if() f.-\0 lnfnrm.il \\o1rlinl! 
( 1r1111p 11n Bi1h.1kl\ ;1-. ;i follom ·up lo lhl· \'olunl.ir\ 
C11,k 111<11nd11d 11n 1h,· R..:k-.1, .. 11f Org.rn1-.111-. in11i thl' 
hl\ir.,nni.·111 b,·111..! pr11n1111nl h\ I ''\II><> ,ir.rc· !'I'll. 
Th,· im pk·m .... 111.11 i11n nl Bl'\.-\..., indudc, .1 c,·nl r.11 -..:n n 
111 h,· lo(,1lnl ,1; ~·'\II)() .ind .1d·l·"ihk P\o.:r th..: lnkrnd 
.tnd \.:'.' puhli; ,Ltt;1 11..:l\\or~.... I h,· Bl'\.-\., ,Hli\ itil·, 
\\ill h,· 'llPI" 1rkd h~ lhc I< ·c .1.rr-. on· L'.11ini..: H·;1rl\ 
1·.1inrnl'. c11ur'..:' l11r 111fifer-.111 '\;11111n,il and ln,ti1t11ional 
B1m.ild \ \ <1111 milk<', in ri·.l ·'''l'"m,·nt m,·t h11d11l11l'.iL·-.. 
< >1h,·r d.1!,1 h.:inl.! indudnl i•, ;1 (i,t 111 him,1kty L'\p.-r1-. 
.tnd pr11, nlur,... lor fidd rcL1w,. Thi-. d;1l;1 .ind 
inf"rm.ali11n \\ill lw ma<k ;1\.1ilahk 111 \kmhn ..,l,1k-. 
thr11111•h I '\11)0\ Bi11-.,1kl\ lnl11rm.11i11n '\l'l\\11rl ;ind 
:\lhi-.11n "'·nil,. fBI'\,\..,) pr1wr.1mm,-, 111 hl' prnnwlnl 
initi . .11\ in ,.\-.i,1 v.ilh r1w1pcr.11111n lr11m 1h.: .-\..,!·.:\'\ 
Suhr11mmilll"..: on Bi111l'l hn11l111'.\. 

l11pr•1111111,· rnm me rri.ili1.11 ion of hi11lc< hn11logir .ii 
fl'•.,·;m h .1!1d 1kwl11pnwn1. lhe Biokchnolo,:v and 
C icnl'tir 1'.r11!irwninl'. \'nit h.1-. ,·,fahli"hL·d a w11rkin1•. 

rdarionship with financial in..o;1i1u1ions such a<. !he Asian 
Dc\·dopmcnt Bank and World Bank a-. wdl a<; with th.: 
biotechnology industrial '1."-'iOCialions. such a<. the Senior 
Ad\·isory Group on biotechnology and American 
Biotechnology Company As.o;ociation. A joint l'NIDO · 
World Ban;.. Con fi:ri:nce on ~tarine Biotechnology in 
Soulh · Ea.'l Asia is planni:d lo be held in Thailand and a 
meeting of bioti:chnology industry to be hosti:d hy 
li:'-1100 in \'ienna within !'>".~. 

Whili: major h;L,ic and applii:d multidisciplinary 
rl.~arch work will wntinui: to he i:arricd out hy joint 
ri:s.:arch li:am" at 1hi: I('( iER·~ '.'\.:w Ddhi and Tri..:sti: 
Lahoratnri..:s ;inJ ii~ affilia1i:J ci:ntrcs in 17 cnun1ri.:~. 

l. '.'\100 promo!.:-. a numhi:r of in1i:rn;t1ional and n.:gional 
re~arch anJ J.:vdopm.:nt ni:1w11rb on theme<. of 
common inti:rc,1~. \bjor them..:' ir.clmk lactic acid 
haCl\.·ria. hiocon\.:r,ion, for th.: mu,hroon1 indu.,1r~. 

c;i,,;i\·a hiopro.:.:-<~in!!. mar in..: hio1echn11lo!!\. 
hi11rem.:dia1ion anJ ;i m"l..:cular in\\'Rlilr\ of hiol11!!ical 
Ji\o.:r-.il\. 

.-\n inn .. \.1i!\..: l~p-· 1d LPinmc·r•i;il \<:llllH\' 110 
..:~·nt:lic r.:,1•ur(,., prn,r,·dinc r.:.-L·ntl~ pr.1::ti-.l'll. .ii kr­
nc\\ opp1wunilil·, f,,r Jo.:\ .:11 •pin~ ..: .. un1ri<:' L nJ.,u ,·J 
\\ith ri..:h ndur.11 r..:-..•ur.-..:' t•• h1..n,·li1 mor.: 1:qui:.1H'. 
lrom lh<: j11in1 ;'r .. ,r..:•·ti:;..:. Ir. 1hi-. .-n:111..:•1i11n .. 1nJ 111 

rda1i11n t11 h!nl.ii.:,\ lr.1Ji111.: in ~·,·n1..·L:l. thc j..._,u,· ,,f 
in1dkc1u.tl pri1rc·r1•. rid1i. i, •nr<.i.11 t" 1h,· :_:r11\\lh 11! 
l"ii11iL"chn11!11c~ Jndopnwnl. .\, 'lit h. I \,II)() 1, 

,.,nJue1inl.! ;1r. ,:x1L'n•.i1" .tnJ in -,kpth rn ic'\\ .. n rh..: 
..:urrL'nt ,l,11!1' ;rn,l •'llh!;tndini.: i'-.u1..·• in rd,11inr: 111 
h:.1k.-hn11l"I!\ \\ilh .1 \J<.:\\ to prnm11k d11,,r 
inkrn.11 io1n;il '""PL'r.1! io in. 

Sr••i;1l dl11r1' h.1\..: b<:i:r. ni.1tk l;i ,lr1..·n!!1hi.:n 1h..­
L;1p.Kit \ of :\ lrir;u\ coun~ric, 111 bc·nd ii I r"m mod..:r .1 

hiokchnol11g\. Zimh.1h1\..: h . .-. ;1gr,·.:d 111 ho-.1;11r.1ininl! 
\\nrl-.hnp on c•·ndic l'ngin,·L·rini.: l\.Thniqu..:-. for 
-.cicnli-.h from :\frictn counlri..:,. :\n ,\fril'an ,,in,uh.ml 
\\ill .tl,o hL' ..:nc.1i.:"d lo promol..: hi11kLhn11l11~~ <1m11nl.! 
,m,111 · -.calc l'nlr1.TrcnL"11r-. in ( ih.111.1. 

To f.Kili1;11L' 1'11..· o.:\dLtnl.!1..· C1f inf11rm.11ion .1n,I 
k no\\ kd!!, ... n 1h1· .1pplic.11 ion .,f m. llkrn hio •l111'.i1 ;ii 
In hniqu,·, in Lkh·l11pinl! r1111n1ril·-.. in lo1rm,11 io:1 .,,., ill lw 
,!i-.....-min.111..'ll 111 r,·,";1r,hn, in d..:\d11p1n1: r1•11n1ri.:, 
1hr1111ch the qu.1rlL'rh hulk·1in · th,· r·.\/fl(I <•OJt'ltc 

F11gi11t'1'ri!!,C: 1.1!1</ /Jtutt'c!r11o!oi:l· \fo111fur. lni11.1lh. ,ir1·;i-. 
In he pr11molnl .1r,· hi11kdrn11lnl!\ of l.1\'li\ .1( id hMIL'ri,1. 
hiocon \L·r-.ion' .ind m :r-.IHP"nl hini.-t h n11l1 •I.!\ ;ind l.'.h,.1\ ,1 
hi.1pr' .1r"''i nc. 

J-in.tlh. in L11ll.1hor,11i.1n v.11h 11thn unir... in lh<.: 
l>ivi,ion .. 1 ""r~llh'. cr1111p h." i">cl'n lorm"d lo c11ndu<I 
,1 r,·\ IL'V. ~111d~ on lhl' h.,lll' ,,f hinkrhn11l11l'.\ 
ron11nnri;1li1,11ion .rnd in:dk\'111.tl propnl \ ri~hl-., ;" 
rn·nmnwndnl h\ thL· :\(( i1\dmini,1r.11iv,· < om111illc1..· 
for Crn,mlrn,.111110) T,1,k h1rcl'. 



Establishment of a biosafety information and 
ad\"isory network (BINAS) 
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tr NIDO is about lo initiate a project aimed al 
:-treng.thening its in- house capability in order to a..-.sio;t. on 
request. member countries to: 

(a) fatablishnationalandin.o;litutionalbiosafety 
commillees: 

(b) Acces.o; data related lo field trials of GMOs: 

(c) Access data needed for risk as.'it.-ssmcnl of 
rdea.o;c of GMOs into the em·ironment. 

I. 

.. 

The objectives of the project arc: 

To strengthen capabilities of national and 
inslitutional biosafely committees by the pro\"ision 
of ;1 dccio;ion suppmt platform intended lo 
minimil'.c recourse lo ou1side expcrlisc. 

To focililate inlcrnalional lechnology lransfcr by 
pro\iding 1hc biotechnology induslry wilh time 
~wing acccs.o; lo informalion on national biosafcly 
regulalions and cnforcemcnl authori1ie'i. 

The core scn·ices 10 he prm·idcd by BINAS will 
include: 

I. :\alional and in-.tilutional biosafcty conlact point-; 

.. 

.l. 

,\ d;ilaha.-.c of nalional and instilutional hiosafrly 
commillees responsible for issuing and 
implcmentinir regulations perlaining to 
con1;1inment '>tandards and envir()nmenlal rck;1sc., 
of gl·ne1ically modified organisms. 

Thi, will he acccs..,ihlc hy industry and pro\"idc 
p11intcr'\ lo the appropri<tlc aulhoritics and 'ourccs 
of information. 

( iuidclinc' and rcgubtions for contained <tnd 
non· contained u..cs of gcnclically modi ficd 
Ofl.!ilnl'm\. 

A database of national biosafcty regulafrrns in 
induslrial and dncloping countries will prmide 
induslry wi1h thi: acci:plable safe!y limils wilhin 
which ii would ha\·e 10 conduct i1s operalions in 
a givi:n counlry. It would also provide rcgulalors 
with an oven·iew of inli:rnalional biosafety 
st;mdards. 

Datahas..·s of o:xpcrls in lhc areas o' contained 
;ipplications, fii·ld tesling. environmcnlal impact 
as!.cssmenl and rcgulalory standards. National 
and inc,ti111tionill hi1l\afc1y commitlccs will 1hu' he 
given ;U:Cl"'-" to independent expcrti~. as needed. 

Rclca.o;c dala 

A da1aba.o;c of informiilion on the rclea.c;c of 
genetically modified organisms lo he compikd 
from ll'CiEB affilialed centres. public 
international and national institutions. 

The core structure of this da1aba.o;c will contain 
the following data fields: 

). 

h. 

7. 

(a) 

(b) 

(c) 

(d) 

(e) 

The national regulatory authority 
over\·icwing the rclca.c;c: 

The rarty conducting tl-e rclca.c;c: 

A description of the relea.o;c including data 
on the hosl organism, the genetic 
modification. .:nvironmenlal and field 
testing conditions (subject to 
con fidcnlialit y arrangements); 

A summary of dala coll•·c1cd during the 
field !rial<,; 

Miligation and lcrmina1ion procedures for 
fidd rclca..-.cs. 

Acccs.\ h> 1his information will facililah.: bolh 
induslry and national regulalory au1hori1ics "ith 
the pl.toning and nalualion of applic;1lions for 
rclca.o;cs of gcnecically modified organisms. In 
addi1ion. the familiarily g;iined from previous 
rclea.o;cs will reduce n:gul;ilory bolllened:s. 

Acces.o; 10 molecular sequence <lala (wclor ;ind 
gene sequence<,) together wilh lool' for !heir 
analysis and la~onomic and ecological data will he 
prcwided. 

The purr.cN: of 1hesc will he to pnn·ide n;11ional 
and institutional biosafely commilll'es with lhe 
looL.-. needed to c\·aluale the st;1hility of ,.tenelic 
cons1ructs. 

Bibliographic data 

A hihliogr;1phy ;ind. where p1is.,ihle. ahslracts of 
scicntilic arlicb describing .he rcleaSl' of 
genetically ml'dified organisms. 

Prior informi:d release data 

Dala rclati:d to rnmpliance \\ilh Article l'>A of 
the Biodi\wsity ( ·onh·nlion. Ari it le l'>..J 
includes the 11blig;1tion lo "prt11·id1· fire• Confraffifl}: 

Parry into wlricli '"" orJ:aniJmJ arl' to h1· 
i11rrod11cr1/ anr a1·ailafll<' informarion nmarmn}: 

fli<' III<' a111/ Ja/c·fr f<'!:lllafiom f<'f{llir1•d 11.r '"" 
C011fraefi111: Parf.\' i11 lra11tlli111: .mclr '"!:""; mH, tH 
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IH"ll as a11y (ll'ai/a/lle information on tire potential 
aJ,·ern· impacc of clre orKanisms fflt:erea. Bl N AS 
can he useJ ;t'i 1hc comluil 1hrnugh whi.:h such 
informalion coulJ be m;;Jc availahlc in lhc public 
domain. 1hus faC"ilitaling induslry lo Jischargc iL'i 
rc .. ponsibili1y ,·is-a-\"is 1hc Con\'cnlion. 

S. Electronic bulletin ho~1rd 

To proviJc a forum for lhe discus.;inn of lopics 
related 10 hios<tf ct y is.sues. 

The impkment;iti.m of 81'.\AS will include ;1 

central .,cr,er to he located at l'NIDO thal will he 
;irc..:s-.ihlc m·er lhe lntcrncl and X.2.:' public daia 
net works_ Some of the data sources will he 
m;iin1;1ined on the Bl"'AS scrwr. whereas access 
to 111hi:r J;tla •mch as 1axonomic anJ ecological 
J;1l.1hasc-. will he pro\ i<led \·ia nd\\ork links to 
o:h.:r d.11ah;t-;c hosts (\1SD'-:. OECD. IRRO. ·.:le.)_ 

The Bl '.\r\S ;icli,itics will hl· suppkmented by lhe 
on-!!oing annual courses of IC(iER aimeJ at 
training officers of n;11innal anJ insti1u1ion;1l 
t>io,;11c1..- commilh:e-. in risk aw,:,,mcnl 
met h11J< 1111gies. 

The Rl'.\::\S projecl furrhcr slrengrhcns intcr­
;1gcnc~ collahor;ilion am11nl.!'I the memhcrs of the 
lnform;1l Rio,,afrl\ \\.orkinl.! Ciroup of 
t·:-.:mo l''.\EP F.-\P \\HO hy iinkin!! their 
rdc\;tnl dalah;ises. It will prO\ide olhl·r 
in1erna1ional initi;1li\l'' !c.g .. SF.I. IRRO. OE<.U. 
l~.-\.-\r\) with .1 r11mpkml·n1;1r:- hios;ifd• 
inlorm.t1ion 'enicc. 

Furlhl·r information " a\·ailahic from: Th.: 
Riorechnolol.!~ ;inJ C icnctic Fngint:l·rinl.! t · ni!. 
t · nikd '.\;irion' ln,luslrial Dc\'dopmcnl ()rl.!;1ni1;1lion 
(l .'.\IDO). \'il'nn.1 lnll'rnotlion<1I l'l'nlrc. P.O. Rox 1110, 
\'il·nn.1 r\-1-lllO. :\u-,1ria. T cl.: (·H· I) 211.\ I 01. .J.Hl1. 
Fax: (-l\-1) 2\0 7\:'i:'i. 

l' ~ and olht'r ori:anization~• nr"~ 

Th.: Sc\l'nlh Plenary Sl_·,,ion of lhe Ciroup of 
:--.a1innal E\pl·ri.. (( i'.\E) on Sal.:ry in Rinlerhnolog\. 
fnrn1l·d hy I he Orl.!.tnit;il ion for h.:nnomic ( ·oopl'ral ion 

and Dl'\l'lopml·nl (C >EC 'DI. ""'' hdd in Pari, on 
1-l- IX lkrl·mhl·r 1•1<1:. \\11rk1111.! group' uf lhl· ( i:\E ;tfl' 

prl·wnll~. lormut.1inl! l!l'nl·r.11 principle' for lhl· 
rq!lllalion ol l.1rl!l"'r.1k· rd..:.1w' of t rop pl.mi.. .111d 
n1irrc,-,,r~11ni,rn.... Bi·'fl·r1ili1-..·r, .1nJ li\l'-l!l'"l'lic,tll~ 

l'Ol•.incl·rnl \ an·irw' .1rl· amnrll! !hl· lir,1 rnino orl!.ini,nh 
111 h1· t'llll,i<krl·,I. l'ood ,;1k1y i"lll''· par1inil,1rly lhml..' 
"""l'i.11nl w ilh aq11.11ir lrn1d 11rl.!.ini-,11i-.. 1rl' ;1f,., hl·inl! 
rnin .. l·d. 

Sc\·cral drafl documenl'> ·trc currently being 
proposcJ. but at this stage. arc not puhlidy a\·ailablc. h 
is anlicipatcd. following the release of thc!>C reports. that 
lhc role of the Ci!'IE may be cxpandcJ to enable it to 
undertake a wider rangl' of la.c;ks such a.c; studies on 
public perceptions of biotcchnoiogy. (Sourrc: :fmcralian 
Biott·l·fmo/oK_\'. \'ol. 3. Nn. l, February l'l'I.\) 

After l:NCED: Biotcch. biodi,er..,itv ;ind gendi.: 
resourc'--s 

The l'nitcd Nations Conference or. En,·ironmenl 
and ~·\clopment (l.'l'iCED). or "Earth St:mmit"_ of June 
l'N2. empha.-.i1cd the C~-~nlial role of biotechnology. 
The amhitiou'>. -Ul-ch:ip1'.:r "ACiEl'iDr\ 2 L out!inmg the 
al'lion~ needed owr the years 199.\-2000. include~ 

chaph:r lh. Tmironmcntally sounJ man;u.!emenl of 
Biotechnology-. The l :\ Sc.:rctary-Ciencr;il is currently 
rc,·icwing 1hc whole spectrum of lJ N in\"oh-emcnt in 
Scicncl' and T cchnolo~~. acros.' all the m;tny agencie~ 
omc,·rned - food and agriculture (F AO). health(\\ HO). 
inJu,1rial Jcvdopment 1 l: :'liID<>1.dn.:lopmcn1 ( l' ~DP). 
cm irnnment ll. '.':EP). cJucalion. science anJ rnlturc 
(l' '.':ESCO). an<l olhl'r~. 

Al\o sil.!neJ al 1he Rio conf.:rcncc w;h the 
Con\'t:nlinn on Rioloi::ical Di\er,ity. again undl·r1i!.ing 
lhl· role of hioll'chnnlngy in lhl· \Uslainahlc exploi1;11ion 
of !!l'nl'lic re,ourcl..'·.: hui wi1h conlnm.:rsy in thl· 
nego1ia1i11n' conccrninl.! intdh:tu.11 properly ri~hl' 
tl.P.R.1 on ll·rhnology. and right- of acl'l'\s In and 
u1ili1<11ion of l.!t:rmpla,m. The ncw l'S aJmini,tralion 
ha' lo nm,idcr whclher they ran rl•\er'l' the pre\ i"u' 
rcfu,al. wi1h11u1 Jamal!.: 10 l 'S hioll'ch inlt:rl'sh. 

l''.\:EP ha, follow-up rl'.;pon~ihili1ie, for 1he Bin· 
di•cr,it~ Con\cnlion. and Expcrl P;md, ;1re ;1d\i,in~ lhl' 
new Exccu•i•..: Dircrlor. Lt11adian Fli1;1hl'lh DowJl',Wl'll 
on 'cil'nce priorilic'; !he financial ml·ch;mi'm for lhl· 
Ol'\\ fund l'n\ i'<l!!t:d h:o thl' Con\elllion; ll'chnolol.!Y 
lr;tn,fcr. l.P.R. anJ )!crmpl.hm; and whl'lh;:r a hindinl.! 
internalional prulocol j, ncedcd on lhc -,;1fc lr.tn,fcr and 
lhe :1f modifil·d OT)!;tni'm' · prrhap' a ch:tncl' for lhl' 
hcndits of lhc Europe;m Communily le)!i,b1ion lo he 
cxll'ndcd world-wide. The P;snd~ ml..'I in '.':airohi 
(Del·cmhl'r 1'1'12 and h:hruary 1•1•n1 anJ Monlrcal 
( \farrh l '1'1.\ ). I n1crn;11ional rem f.:rl·nce' on 1 hl' \OllTil' 
lopir' induJed t h;1I al I he r\ Irie.in C'cnl rl' for 
Tnhnolocy Sludic• IAC'TS) 2h-2'i .l;mu.iry (''J.11i11n;il 
lnlt:rl',I., and Cilohal lmpl'rati\e,·) and TronJhl·im. 
2-l- 2." \f;i~. \\hen lhl· ( iml'rnm,·nl of :"\orway hn•,tcd 
lhl· ··:--;orw;1y l. :"lif._p Confcrcncl' on Biodi\l'r\il \ . ._ Thc'l' 
m•·l'linl.!' k.HI up lo !he fir'I nll·dinl! ol llll' 
lnll'r)!•l\l'1 nm,·01,11 C'ommilll'<: on !hr C'on\l'nlion 1111 

Bi11locir.1I ()i\l'r-.il y. lhc IC CBD. ;:I t ·'.\LI' in ~·pll'mhl·r 
l'l'I'. h1r1h,·r dcL1il-, .1r,· a\,1il.1hk frnm· l ':"liLI' 
.1rll\ilil·,: \Ir. ll,1md.1ll;ih ZcJ;m, ( 1K1Hlin.1111r lor 
Biodi\,·r,il~ and Biol<'rhnolol.!:O. l' :"\El', P.O. Ho\ .\ll'i'i.'. 
'.\,1irohi. Kl'n\,•. f'.1x. 1~5-l·.:') ~;1,x;.;1, or ~1 1 12711. I or 
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AlTS. contact Dr. Cak"..toUs Juma. P.O. Box ..t5917. 
Nairohi. Kenya Td.: 25..t(2) 7..tlt15L7..t..t0..t7: 
Fax: 7-U•><I. For AlTS Biopolicy lnstituh:. 
\\'itmakc.:rsslraat to. t.211 JB Ma;istricht. 
The 'i.:therlan1.b. T cl.: (\ l)..t.t~5.S..t'i<I: Fax: (H) 25~..t.U. 
\Source: EBIS. '.·ot. >. 'io. l. l'N.') 

The l"nih:J Nations EJuc.1tional. Scientific ar.d 
Cultur<1l Or!!aniJ'<1tion. under the Draft Prog.ramme <1nd 
Bud!!el for l'l'l..t- l'N5. "Social Chang.e. Peace and 
lfurr;m Ri!!hl~<. will g.i\·e incr.:<t'Cd attention to the 
exchan!!c of information on hi11':lhics. and study the 
po"-"'ihilit~ of formubtin!! intcrnationai instrumcnh in 
this <m.:;1. 

Hc;iJ of th..: nc\\ Bin<:thics L:nit ts 
<icnr!!t.' B. KutukJji;m. who will ;t._,j,1 the International 
( ·nn,ult;iti\c ( ·ornmith:e of Bi1i..:thic~ to he estahlishcd hy 
l"'.'ESCO thi, \Car. Dir.:clnr·(ieneral. Fcdi:rico ~fayor. 
propo....:-. fnru,ing. on i=-.,u..:s roncc~ ning. the human 
;:,·nom.: ;md proh:ction of the !!enctil· hcrita!,!C. The 
c11mmi1tee \\ill c\oho.: from a Ta.'k Forl·.: headed h~ 
:'\n.:llc l.cnoir of Fr;meo.:·, Co11,.titution;1l C1lltn<.i1 
1Sourn:: FBI.\. \"ol. .\. ,ll. I. l'lll_;) 

·\ n ;111nn pl fl 1 d..:\ i,.: ''' fct ~ 't;indanh for \ ini-.. ··, 
lhl d "' !'.1:1i.: · r.irryin!! \,·dor' in hum;m !!l'nc th..:rap~ 
,p.1rh·d .-11n1n1\L·r,\ ;11 ;t rL·c,·nt m .. ·ctin!! of lhc :'\alion;il 
ln,lllut.:- 111 lk.1lth R,·comhin;11ll D:'\..\ :\lhi,ory 
( , 1mm1lkl' ('\ 111 R.-\( ·. lklhc,da. \ID). Th,· ( 'ommillc~ 
i, ;11 .. ,1.1, \\ i1h 11ffil·i.1l, frnrn th..- r-.,.,J .mJ Dru!! 
..\,lmini,1r.11i11n (!U.-\. lk1h,·,d;1, \ID). \\ho sharc 
''"r•irhihihly for ,·\ah1;11inl'.. 'l'llinl'.. and rc\i,in!! ,afcly 
,1;1nd.1rd, for h·,·111r' ;ind 1 .1h,·r ma1..-ri.1I' u,._.,( in ~·1w-

1 h,·r.11'' pr1" ,·durl·'· 

Tlw fir'I lino.· nf l!l'lll'"lhcr.1p\ \crlnr' h;1, 
u•n,j,1.:,1111 n :\:\ rnnt.1ininl'. rl·(m\irll'l'' lhat. in !heir 
n;1li\,· form and under "'llll' rirc11m,1anri:,, f!i\·,· ri, .. · lo 
11111111ur' in r111knh .md non -human prim;11L''. llo\\C\cr. 
hdnrl· '11.-!1 \ iru'l" ;irl· 11,l·d in hum.in ,uhjcll .... their 
1'.,·n,·, .1r,· o.·\kn,i\d\ n10difi,·d In r.·mkr th,· \'irll.,l'' no 
l11nl!1·r ·r"mr•·knl" In r .. ·pli .. ·;11,· h~ thcm,,·hl·, or. 
pr<'·11n1.1!>1\. I" r.111,,· l11n1.,11r' of any kind. 

I· nl ii rn'l·n1ly .1h,·so.· rdm\ iru' · h;i,nl \ ,.,..,, 1r' w .. ·ri: 
1hn1tl'.hl Ill lw irrc\•'r,ihly di ... .irmnl. Bui la'l yc;ir 
r\·,c;ird1l·r, al < io.·nl'lir Thl'r;1py Inc(< iTI. < iai1h,-r,hurg.. 
\11)) i1k nti li .. ·,I a "hH·ak ·I hrnuf!h" r,·pliration · rnmpc1,·n1 
r...tr<1\ iru' in ;i ..... l'!or hatrh lhal 1h .. ·y were 1c ... 1inf!. Thi' 
'pont.1nco11,ly prndun·d. !!,l'nctic;illy fl'\'l'fl<·d form of 
r\'lrll\ iru ... "'"' r1·;1dily dl'll'rtcd hv 11 ... in!! lh<· qu;ilily · 
rontrol "'';'Y' run rout ind\ ju't for 'urh purpo""'· Th,· 
hr,·akthroul!h appr;ir., 10 h;n,· hl'l·n a on .. ··timc 

occurren<·e among the :'II l;1rg.1..··scat...· production run-. 
conducted so far. 

There ;ire at li:a.•o.t four safety hJrriers in place 
hctweco CiTI wclor production - at which time a 
spontaneou~. breakthrough is mosl likely lo occur - ;mJ 
th.: introduction of the carefully -;crecncd. wctor· 
containing. material" in!o patients. \lorem·cr. h;t-;cd on 
the hreakthroug.h incident at CiTI and on tumour 
dc\·dopment in moni\eys exposed !o hig.h doses of 
.. imilar rctrn,·iruscs. C iTI e~!imales lhal th.: i:hance' of 
gene· therapy palien!."i Jewlopin!! malignancie ... followin!! 
exposure to rclnn iral v..:i:lor-; are extremely remoh:. 

FDA official-; \·iew the i=-. ... ue more c;iutiou .. ly an..! 
arc prnposin!! that a series of highly "'cnsitive iL<\....ays for 
Jctecling such \iru~·s hi: put in place. (Extracted from 
Bio T.·dmology. \·01. l l. fanuary l'l'I.') 

f:uro.,cienti ... i-. grumhlc O\·er g<·ne bw-. 

A surwy ljUestionn;1irc. m.1il.:d fl'renlly lo .:'7h 
member-. 11f the Europe;m \tolcl·ular Binlo!!~ 

Or!!<tniJ'<tlion (EMBO) hy. kiac Rahimi. ;tn it"i'l•tnl 
profc,,or f,.r hi11lo)!ic;1l and hc;1hh ,cicncc ... al thc St;1h: 
t:ni\cr-.ily of New York (Empirl· St.tie ( 'olle!!Cl. 
romparc~ lh.: all nude, of ...ci•:nli,h in \ arinu' Furopcan 
,11un1ric-. ;1hou1 their !!"'<.:rnmcn1-.· - ;mJ lh.:ir kll1m 
cititcn< · .. -ic\'-' on !!Cnl'lic rc,c;ird1. 

Thl· i<.''ult,. rnming from ..tllll rccomhin.ml If\,\ 
rc,c;irl her-. and puhli•hcd in I he ( k I• 1hcr i ... ,ue < •f /J11 •t1·<l1 
.r:1m1111 E1m•r11-. ;irc in,1rurli\c: In ( icrm;1ny .md 
S\\ i!J'l'rbnd. morl· th.m '>II p .. ·r O.:l'nl of lh• r,·,pon,lcni.. 
WPrr~ !hat their n;1linn could low ii-. rnmp,·lili\c cd!!,,. in 
1hj, fidd h,·c11i...: of rq.:ul.11i11n, anJ 1h,· lll').'.ati\,· dim;11l' 
111 puhlir opini11n. Franr,· .rnd !he l. nitcd K in)!dom 
!!;1\c the m11,I po,ili\i: r,·-.p11n'c'. And lhcr.: i' prn·i1111' 
li11k rl·,pccl amon!! 1hj, !!roup for n1rrl·nt L< · 
rL'f!llblion'. whirh m11'1 hc inrorp11r.1tnl inlo all nali"n;1l 
l.1\\': 111 lhl· "·icnti,h workin!! in L< · nation'. nnly 
~II pn n:nl '"w n1rrn1l F< · dir,·, ti\.:' "' lwndirial. 
whil..- ~7 pl·r .-ent l.1hdk·d ih,·m .1 .. maj11r r11n,1r;1inl" 111 
,, . .,,·,1rch. 

ThL· mcdia f!-111 no nrnr,· ro.·•p,·d th.m IT 
lq.?.i,l.1t11r': .\.\ pcr rcnl of th .. · r.:,pondcnh think mnli.1 
n•vcr;if!C ha, hn·n harmful. l..·;1di11y. to cm111111nal ;111d ill· 
informed puhlir jud!!cllll'nh. llm\C\l·r. 1>7 pcr ccnl 
rl·pori..-d no nci,:ali\c imp;1~·1 on th,·ir nwn fl''<·;ird1. 
'llf!!!<"lin)! lh;i! pcrn:ptinn\ of a Ol'f!ali\<' puhlir dima[l' 
;1ppl~ more to an1irip;ilnl lhan rnrrcnl prohkrn'. 
(Sourrc: 'in1'/ICI', Vol. 2.'iX. <> :-.;o\,·mhcr l'l'l2) 

The Snond !ntcrnalional Sympo,ium on the 
Bio.,.1kty Rc,uh:-. of Fidd Tc ... rs of C il·nl'lirally Modified 
Plant, and Minoor~ani'm' w;..., held in C io ... ;ar. C iamany 
from 11 ·I ..t' May I 111>2 wil h ... onw 2.'ilJ p;1rliripanl•. ,\ 
2'1h · ra!!C rcpnrl of I he pnKcl·ding ... ha .. hl'l'n rnmpibl 
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The papers presented arc collected under various 
headings: 

Field ll.-st results with traditionally modified 
planlo; and micro-organisms; 

New biU>afcty resullo; of field tesLo; with 
planL': 

N.:w biosafety resulLo; of field tests with 
micro-organisms: 

Biomedication studies: 

Biosafcty a.-;pccLo; of commerciali1,ation: 

New information on food safety and effects 
on non -target organisms. 

The r.:port rl'presenL'i an important statement by 
scientisL-; from some JO countries on the "State of the 
Art" of bio<,afcty results. It is a major contribution to 
remo\·ing much of the "uncertainty" surrounl!ing the 
conjeclural rio;ks of recomhinant organisms in the 
em·irnnmenl. The Summary of ResulL-; prepared by the 
editors i-; a\ail;ihlc in English. French. Japanese and 
Spanio;h and condudes "hundreds of field experiments in 
many .:ountries ha\·e been n:ported. ;ind so far no 
harmful e\ents lo our environment \n·rc detected. No 
adwrse con;;equenccs ha\·c resulted from work for moR· 
than I:" yl·;irs in laboratories and in over 500 field 
relea~s-. 

The results pn.:sented al lhe Symposium were 
obtained in small and some large·scalc field trials 
dv.i~ned to ohlain risk as-.es.,mcnt data and to ;L<;.'\ess the 
perlormance of modified organism.., in the environmenl. 
For plants. thl' hiosafcty i<>SUl'S con-;idered included gene 
slahilit\. gene lransfer. di .. .,emination of pollen and seed 
and direct ;tnd indirect dfccl' of modified traits. For 
micro~or~anisn1,. the hio~1afcty •~~uc~ con~i<lcrcd 

included persi,tcnce. disseminalion. populaLon 
dynamic .... compelition and communily effects. With 
1ypic;il ,cien1ific caution the reporl note., 1h;1t "in certain 
cases one is nol lllll per rent -.ure that lhl·re i-. no risk al 
all. Thus. I here i' ;i need to asse-.s lhe percei\ed levels of 
ri'k :snd IO determine if they repre\ent an increase on·r 
arcepl;ihk 'nalurar le\els". 

Report available from Dr. Rudolf Casper, 
Riologi,chc flunde,an ... ralr. Ml·"eweg I I, D· .HOO, 
Braun\chwei~ al D!\.1 15. (Source: ERIS. Vol. 2. No . .i. 
I'll> 2) 

<;eneml 

lfope'> ror lrcal)' 

Prospccl" for lhe inlcrnalional Bimliversily 
Convention agreed last year .ire looking, hrighrcr. The 
UN Environment Programme has announced that ii will 

set up a "temporary" secretariat in Gene\'a to coordinate 
the treaty. The convention may come into force sooner 
than was expected al the June 1992 Earth Summit. 
because of changes of attitude in Europe and the USA. 

Thirty countries nl'Cd to ratify the treaty before it 
begins to operate, but disagreement within the European 
Community looked certain to deprive Lhe convention of 
12 rntcs until after 1993. The United Kingdom 
wants money for conservation in poorer member States 
to be channelled through the World Bank. not the 
Community. 

In December 1992. however. Community 
countrit.'S pledged to ratify the treaty this year. 
Denmark. which took O\'er the Comml!nity presidency 
in Januan 1993. wants the disagreement resoh-ed 
quickly. In the USA. President-elect Bill Clinton wao; 
expected to reverse the United State's decision at Rio 
not to sign the treaty. (Source: New Scientist. 
9 January 1993) 

Ca."-c;ava Biotechnology Network 

The Ca. ... o;ava Biotechnology Network (CBN) wa.o; 
organi1ed by CIA T in 1988. Since ca.'\.c;a\·a is almost 
entirely grown and consumed by resource-poor people 
in tropical developing countries, the CBN attempts to 
pro\·ide an effective link between ad\'anccd researchers 
and the agricultural objectives and needs of small 
farmero; and consumers. Thus. the main goal of the CR'.\: 
is to exploit biotechnology and more ba.o;ic research to 
overcome the negative fealurcs of the crop. enhance its 
advantages and open new oppor1uni1ies for the crop: hy 
doing this. the network will bring cas.,ava science and 
technology 10 the level of other important crops. 

As a first step. research constrainb in CJssava 
production. processing and utili1<1tion were identified 
and prioritited for hiotechnological approad1 and more 
hasic biochemical or genelic research. C'on-;trainls 
include \ iral dise;L'ies. pholosynlhcsis under sires.•. root 
pcrishahiliry after harvesr. starch and pro1cin 4uality and 
cyanide loxicit y. 

The CBN has received wide acceptance hy the 
scicnrific communily. In !he first hi-annual scientific 
mcding of the ('RN. held in C'anagena. Colomhia, 
75 communication'> were presl·nled including soci.i· 
economic asscs.\mcnt nf hiolerhnology research. 
Research concentrated on hoth dewloping an 
understanding of some critic;sl cas.'itVa constrain1s such 
as cyanogene'>is, and developing the tools for 
approachinp, surh problem' through hiolcchnolog~, 
e.g. molcrnlar mapping and DNA fingerprinting. plant 
regeneration through somatic cmbryogcncsis and ~enetic 
trans formal ion mcdialcd hy A1:rohactai11m 1111111·/ acims 
and hiolistic techni4ucs; i11 l'itro conservation and 
cryoprescrvalion. For more information on ('BN 
conlacl: Dr. ('laudc M. Fauquct, ('o·Direclor ILTAB, 
The Scripps Research lnstilulc, IOM<1 N. Torrey Pines 



Road. La.Jolla. CA 92037. USA. (Source: Bio Li11k. 
\"oL I. No. l. 1992) 

Rice hiosakty workshop 

- h -

In a programme sponsored hy the US Ocp;trtmenl 
of Agriculture. the Rockddler Foundation. and the 
World Bank. Stanford Law School and the Thai National 
Cenh:r of ( ienctit· Engim.-cring and Biotechnology 
organi1ed a consultation on rice biosafcty in Cholhuri. 
Thailand. in e;1rly September l'N2. The programme 
rc\"ie\\ed the cxi,ting "late of knowledge with respcrl to 
gene flow from rice in10 its wild rclati\·e, and with 
rcsp .. ·rt to the po'-o;ihility that such gene flow might 
prc~nt :my cn\·ironmcnt;1I risk. 

In addition. it rnicwcd the hintcchno!og.y 
rcgubtory .;ituation in Asia; regulatory cap;ihilitic, 
arc hcing rapidly dc\·clopcd. _.\ report of the 
con,.ultittion is n,m· being prepared: to oht<1in ;1 c11p~ 
when it i, fini,hcd. plcao;c rnnt;i.:t: .lohn Barton. 
Stanford L;iw Sl·hool. Cmwn ()uadranglc. Stanford. 
CA 1>·Hll5-Stilll.l:SA. (Sou1cc: Bio Link. \'ol. I.:'\o. I. 

1'1'12) 

P:\;\i Asia and the Pitcific 

The Regi111;:1l Centre for Pc,ticiJl· .-\ction 
:'\ctwork Asia and the P:!<:ific (PAN AP). pr1.•\iousl~ 
ho,ted hy thl· lntnn;ition;1l Org;mi;ation of Con,umer' 
Union-.. ha-. ren:ntly estahlishnl an ili~le;iend··nt centre 
in Penang. \folay,ia. In rnllahoration with olhcr PA:'\ 
Rq!ion.il { ·l·n1cr,. PA'.\ AP r.:,1mnJ, to rcque'I'. f11r 
info-m.ition on pe,ticide,. 

P:\'.\ AP\ succe,,c, indude ,1rcnglh1.·ning 
pesticide camp.iign' in Asia and the P.tcific. invoh·cmcnt 
in lhc h;tnning of pesticide' and lr;iining farm w11rker' 
nn hm\ 111 prolccl themsehcs from lhc danger-. of 
pe-.1icilk' ;ind us1.· allernali\l·,_ PA'.'< AP wa' 
instrumental in the dc\dopmenl of lhc Prior Informed 
( on,cnl principJ.-, in rhc Food anJ Agrirullure 
Or!!;111i1;11i11n (L\0) lnlernational Code of Condull on 
the l)i,1rih111ion and l r,e of Pe-.licide'. Othl·r acli\ilie, 
indude work on the Dirty Doten l"ampai!!n. rnnJurtini! 
rc,1.·arch and lraininp. workshop' nn pe,ricide · rdatcd 
lopic'. monitoring inlernational and rel!ional aid 
a).?enric,, and prm id in!! input anJ m \"r'i!;!hl al e\enl' 
and medin;.:s on i .... ,uc' rclatinl! lo food. pc-.1iridc' :•nd 
agrirullure. 

I'.-\~ AP ha, rn·cnll~ (;iunrhcd .1 lfl-rn11n1r~ 

prnl!fitlllllll' addrl·,,inl! lhl· i-....ue' of wom1.·n\ cxpmllrl· 111 
pe-.ricidc,. Thl· \\onwn and l\·,ricilk' Pr111.!ramn1<.· 
cmpm\er' \1.i1rnl·n lhfllul!h prn\idinl! informalion .ind 
1r.1ining. Till· prol!.ramml" inrludc·, a 'n l"ll · rounl 1 ~ r;t>l" 
'lud~ on !Ill" imp;irl of pc-.liridl·-. on woml·n. II pro\ idr, 
lr;iinin~. work,hop' lhal inrlu1k inl11r111a1ion on pnliridr 
hatard' and ;11!nn;1I ih·•,, 111ili1ing lhl· know lnlgc .tnd 
npn1•:IHl" of lhml· arquainkd "ill: lradirion;il 
"l!riru Ir uroil 1irarl in·'· 

PA!'i AP produc1.-s a regular newsletter. the 
Pnticidt• .\fo11itor. which cowr.. pe,ticidc is.-.ucs. PA~ 
camraigns. ;i\·ailable resources. and rerc:it news or. 
agriculture and pt.-sticide legislation and policy. P.-\:\ .-\P 
al'><> puhlishes hooks. CTyers and other m;11crials. Books 
puhli,hcd by PA~ AP include Tht• Pt'wici1k llcindflook. 
a profile of 511 pesticides: Pntind.·s 1.md }iu. which 
answers ha.-;ic 'luc-.tion' about pesticide:-. for th1.· general 
puhlic; and Problt"111 Pi·stit·i1ln. Pnricitli· Pro/>11·111, anJ 
Tizt• PnriciJt• Codt' ,\lo11ifllr. both of which ;1s.'i'1 g.roup:-. 
in monitoring the use and effect.. of pe-.1irid1.·s. PA'.' 
AP\ late'! hook. I "ictims Jlitlwllt I i1ic.·. indudl'' in -
Jcplh inteniews with )II \l;il;t\sian \\ll!lll"n pl·-.tiride 
spraya-.. 

You c;rn hec11me imohed by ;1ffiliatin!! "· i1h PA:'\ 
AP (opcn to groups in Asia and the P;Kifil). h~ 

'uh-.,crihinl! In thl· Pi·,ricid.· .\l1111itor. h\ \olunleerinl! 
your expertise .L' a c11nl;1cl or rckrral per"'"· or hy 
rnnlrihutin!! to PA'.\ AP\ rolkrti11n hy donatin!! 
inform;1ti11n related to al!ril·uhurl'. re,tiriJ.:,. and 
ahern;1ti ,.c pe't m;tn;il!.:menl. F11r mor.: in format i, Hl 

cont;ICI: PA\ :\'i" ;ind the Pacific. P.O. H.1x 1170. 
IOS:'O Pen;tnl!. \fab~'i;i. Tel: (ht1-.i1 S7t1271: 
Fax: (t.t1·.i1 xn.i.i<;_ (Soua·e: (;fohcil Pc.1tit·itfc· 

( ·umpuig11cr. \ oL 2. '.\11. -1. \0\1.·mhcr 1'1'121 

The l!l11hal marl.ct f11r hi• 11l"rhn11l11gy pre lllllch \\ill 
rca.-h (i20 hillior. h~ 21hl2. ,,I\, a nl·-.\ ,1ud~ h~ 

C.in,'.oi; ir\! Rl·,11urrl·, Corp. (I . .:\int;l1111. \f..\) cdlc-d 
"'.\c'\ [Jiredion:- in Bio1cd111nl111.!y · II puh the· l "S 
mar~d a! S.'.5 hilli11n in 1'1'12. rl· •• rhir.I! SI.~ hilli,111 h\ 
2002 .. ·\nli,en-..: ;tnJ l!Clle 1hcrapie-. .trl kaJinl! ,l·~·11nJ­
g.ener;11ion ll"chnolot;ic' for lhl· dl'\l·l11pm.·nt of lhc·r.1· 
peulic,. Amnn!! the m11'1 irnrorianl !..no\\· h11\\ hl·iril! 
Jc\cloped in lhe diat;no,lir' ;tnd ;1l!ri<·11hur;1I 'l"l!mc·nh 
.ire hi(l''"'"r' ;ind 1r.1n'l!l"l1;._.,_ lkm;111d rm hi11krh. 
nolol!Y production bciliti1.·, i, c·\rn·tnl 111 al·r1.·kr.1k in 
thl· mid· l'l'llh. in tin\· wi1h till· r.11l' ol pr•«lull 
;ippro\ak (Sourc.:: <"Jrc·1111c al lli·c·h.:: l 0.:111hl·r l'l'l.~) 

Biotcchr.olo~\ "'an i_n,truml·n1 to llw -.11lu1ion 111 
strurlur;il prohlcnh in 1k\dopin~ r1111ntric-. 

Bi~11l"chnol11).?.y h;.-. rh.: pnk"nli.il to ronlrih111i· 111 
lhe d, \dopmc·nl of dur;ihk· ;1µ_rirnl111ral produrtion 
'~'km'. hc;ihh lMl" .tnd \"l1\in•nml·111;il 111.111al!l'l111.nl in 
de\dopinl! r1111r11ril''· llown1.·r. 1:p till nm\ illll"" lo 
hi11tcrhnolol!\ for \k\elopinl! n111n1ric·\ h;1' n·mainnl 
\l"f\ limifl·d. 

Tlw Spl·l·i;il Pro1•.r,11111111· 1111 Bi11i.-d11111l111•.\ .111d 
l>c·\\·lopm,·111 C"n11po.11i1111. l"'l.1hli,hnl In 1lw 
\;l"!lwrland, \fini,ln of I >ndopnh·nl ( ·rn•p1·r;ilio11 in 
.1,11111.1n 1'1'>2. ;1i111' lo 111n,·.1w arl"l"'' fpr dn1·lopinl'. 
cotrnlric' lo hiokl hnolol!ildl l"\JWrli"· .ind inno-.,11;1111> 
.111d l<i (1111lrihuk lo rlw >olu1i1111 ol dnd11pllll"lll.il 
prnhll·rm. In ,11ldi1ion. ii .rim, lo '"l'porl tlw 
<"'lahli,hml'lll ol a hiri11·d11111l11L'.\ pnlin .111d lo ro111rih11ll· 



to the prevention of negaii\'e effecL<; resulting from the 
application of biotechnology. 

- 7 -

lo utilize the potential of biotechnology ao; an 
inslrumenl for structural po\'erty alle\iation. developing 
countries should he cnah:ed lo build a local research 
capacity and to carry out research programmes. Alc;o. 
n:scarch in industrialized countries directed towards 
third world dcvclopment should he stimulated. The 
programme will attempt to accomplish this by the 
integration of de\·clopment aspects in the Dutch 
biotechnology policy, and by bilateral technicdl 
c<x>pcration. International consultation and collaboration 
will form part of this approach. 

The Special Programme will thematically focus on 
agriculture. health care and environmental management. 
Technical C<X>pcration will be built up primarily with 
Kenya. Zimbabwe, Colombia and an Asian country yet 
to he selected. 

A local needs and priorities asscs.<;ment takes a 
central position in the programme. Thus, a problem -
directed approach. rather than a technology push, will 
characterize the programm·~- Con-;iderahle parL<; of the 
projecL<; under the t.:chnical ccX>per;ition will he carried 
out locally in the developing countries inrnlved. (Source: 
Australian Biot1·cl1110/o,;y, Vol. 2, No. 5, October 1992) 

AIDS vaccines trials sci in hi~h-risk populations 

Experimental AIDS vaccines designed to prevent 
infection with HIV have moved one step closer lo real­
life human tests. The National Institute of Albgy and 
Infectious Diseases (NIAID) announced in early 
December that ii is launching a Lri;il of two candidah: 
vaccines that will he giwn to people considered to haw 
a high risk of infection with HIV as well as those at low 
risk. Previous small-scale tests of preventive vaccines 
conducted owr the past six years have included only 
rnlunteer:; from low-risk groups. The new trial will 
evaluate safety and immune responses. not efficacy, hut 
lhe high-risk cohort might give hint.• of whether 
experimental preparations will work. 

The placebo-controlled, Phase II trial will recruit 
~:m uninfected vol11ntcers at five different university 
medical centers. TL.: volunte1;r~ will include drug users, 
pi:oplc wi1h sexually transmitled diseases. and minorities. 
All participants will he counselled and encouraged lo 
avoid fr,ky behaviours. 

The focus of the tesh is to assess whi:ther people 
at high risk and minorities have different responses from 
lh · 11calthy whites who dominated the earlier !rials. 
Since 1he new trial will enroll hundreds r;ither than 
do1cns of people, .-,afcty prohkms wilh the vaccines arc 
also more likely lo c,urface. 

The pair of Valcines ~elected for the lrial arc 
genetically engineered versions of lhe HIV surface 

protein called gp 120; both rely on viral strains common 
in the United States. One vac~inc, made by Gcnentech 
of South San Francisco. is based on an HIV strain 
designated MN; the other. developed by Biocinc of 
Emeryville. California (a Chiron and CIBA-GEIGY 
joint n:nture ), relics on the SF- 2 strain. (A \'accine 
made by Connecticut's MicroGcneSys ha<; been tested by 
NIAID th( longest, but was not included in the trial 
because it is based on the rclati,·ely rare 3B strain.) 

No one knows when a Pha-;c Ill trial with 
thousands of people at high-risk - the real test of AIDS 
vaccine efficacy - will take place. (Source: Science, 
Vol. 258, II December 1992) 

TB - the shadow that follows the march of HIV 

As HIV spreads across the developing countries of 
the world, a second epidemic is never far behind. HIV's 
unshakable shadow is tuberculosis - which in some 
regions has become the main cause of death among 
people with AIDS. At the World Congress on 
Tuberculosis in Bethesda, Maryland, November 1991, 
researchers and health official<; warned that the spread of 
HIV is fuelling an explosion in the number of TB cac;es. 

More than a quarter of the avoidable deaths in the 
developing .vor!J arc already caused hy TB, a discao;c 
that kills 3 million people a year - making it a bigger 
killer C\Cn than malaria. A third of the world's 
population is infected with Myrnbacterium 111bermlosis, 
hut in most cases the disease remains dormant. The 
WHO is predicting that hy the year 21100 infection with 
HIV will rcacti\'ate TB in a million people. 

Almost two thirds of all people infected with TB 
live in Asia, and when HIV spr~ads across the region, 
the result will he .. huge increa<;es in HIV-a<;sociated TB 
and a rapid deterioration of the TB situation in the 
coming years ... warned Hu Ching- Li, Assistant Dircctor­
General of WHO. Already in northern Thailand the 
number of TB patients who arc infected with HIV has 
risi.:n from 5 per cent in 1989 to 14 per cent in 1991. 

But for now, the most deva~tating combination of 
the two infections i:-. in sub-Saharan Africa, the home of 
1.5 million of the 4.4 million peopk in the world 
infected with both TB and HIV. In Zamhia, the number 
of TB e<1ses has doubled in the past fi\'c years, largely 
because of HIV. In Uganda, researchers found that 
65 per cent of new cases of acli\'c TB were people 
infected with HIV. 

However, in a few developing coun!ric~. model 
TB-control programmes ~upported hy the International 
lJ nion againsl Tuhcrculo~is ;ind Lung Disease may he 
limiting the spread of TB. In urhan areas of Tanzania, 
as many as half lhc people with TB arc lflV-posilivc. 
But prompt diagno~is and succec,sful treatment of 85 per 
cent of the cases seems to have kept the infecliouc, phase 
of the illnc~s to a minimum, so limiting the spread of 



infection. The e\·idence for this comes from a study by 
the Tan1anian health minio;try which shows that although 
the number of cao;cs of acti\·e TB ha-; doubled in the past 
decade, the number of new infections among children 
continues to fall. 

Health official'\ from the rich industriali1cd 
countries admitted that they might be ahle to learn 
something from dc\·cloping countries with such 
programmes. But while a large part of the international 
aid ta combat TB ha.-; been directed al a frw model 
programmes such as Tanzania's, in many area.' most 
ca.o;cs of TB go undetected and untreated. !\fost poor 
countries cannot afford the "o;hort course" drug 
treatmenh rhat can he completed in six month-.. In-.tead. 
they u.-;c older. cheaper treatmcr:b. th<1t may haw lo 
continue for a year or more. Soml.' countric-. han~ tried 
to emur.: that patients complcle their treatment. In 
China. somi: TB patil.'nts arc paid to all.:nJ the clinic lo 
t<akc thi:ir Jrug.s. For countrii:s such as \\:1r-1orn 
\fo/~1mhi4ue. this aprroach is impo,,ihlc. In a .. wdy in 
Zambia. almost h;1lf the patients who "'Jdaulted"' on th~·ir 
tn:iltmenl lilame<l the cost of tran,port to the clinic. 

Thc hrt·akJnwn of health care sy,tems hun.knl.'.d 
h~ hoth TB and AIDS i-. wit confined to thi: Jc\doping. 
world. 

Foll11wing. so soon afll.'.r a mini,1ai:1l- le\d pica for 
more inkrn.ation;il ;1id lo comli.11 malaria. thl.' demand 
for m;a: .. ,i\e infu,ion' of money to fight TB m;1y foil to 
move Lttig.t11.:<l donor-. who ;1rl.'. 'trug.gling. to mu,ter thl.'. 
ri:·.ourn:' 111 figh1 outlireah in their own citie' and 
h11,pil;1k .lmd Dc.:1 "'"" of thi: < 'an:1di;rn lntcrnalion;al 
Di:\dopml·nt Aci:m·y hdic\·c, lhat policy m;ikc.:r' m1i-I 
fn.-m on o\cr;1ll hl.'alth in dcvdoping. countric ... fillhcr 
lhan malaria. or AIDS. or TB, or any other 'in!!li: 
di'l';t\e. (Source: .\n,· Scic11tis1. 21\ :\11\emher l'N2) 

8. co1:~TR\' '.\EWS 

Haltic States 

Ri11h;1h: Riokchnolog\ 111 h1onia. I .at\ i;a and 
Lithuania 

ThL' lnll.'.rnation;al 't:lwork Bi,,li;alt i, or!!;ani11:d ;11 
Tallin Technic.11 lini\cr,ity CTTL:). and aim, hy 
<.:oorJinaled dforh of rhe lhrcc countril'S lo promolc 
in1cµralion of the Ra!ric Stale' into thi: world 
hiolechnnlogiral community. Scientific .ind rnrnmi:n:ial 
cooperation with thl.' Sctndin;1\ian St;1tcs and olhi.:r 
European rountrie' arc cmpha .. i/cd. 

RI< >BA I .T aim' to crt·;11e a p1:rm;anl nt 
internarional nclwork. indudinµ org;ini;;11ion of 
worhhop ... 'YDlP'"ia and ninfcn·nre ... Thi' proce" i, 
'llpporlcd hy l:~E~C'() (the l 'N Fducalional. Sri•:n1if1c 
and ( 'ultural Orµani1;1l ion), and thl· Furore an 1-"edl.'r;a! ion 
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of Biotechnology: furtht.>r support from the EC 
l'ornmi5.o;ion. foundations and compani'--s is sou_!?.ht. 

In \·iew of tra\·d difficulties. the BIOBAL T l'N2 
wr.ference wa..; conducted "cxtramurally" hy puoli .. hinµ 
and distrihuting the suhrnil!ed ahstraclo; a.' a book. The 
book al'4:) contains cornprchensi\"c lists and d'-"'criptih· 
keyword., for the biolt·chnology ccntri:s and in .. titutions 
in the three countries. indicating a hi~hly dc.:wlopcd 
ranµt· of products and scn·iccs. 

The Abstract Book j, a\"ailabl'-· on rc.:quest lo 
Profc~'iOr Ado Ki.stner. TTL BIOBAL T. Ehitajah: Ice.::\ 
Tallin EEfllllS. E .. tonia. Tel.: (7)01-t2-:''21 In: 
Fax: (7)111-12-5.l:!-l-lh. 

Bangladesh 

C.·mml'n:i;al hio- f..:rtiliAr prnJuc1i11n 

The B;an[!laJe,h c11mp,1n~ RioLI'\; K. in tlll1,1hnr.1-
1ion ,\·ith the Derartmenl of S11il S..:icnt1: of 1h..: 

Bang.bd..::-.h .\[!rid1hur:1l l ni\l•r,i1y. h~1' h1:cn pr11JuLini: 
Rhi :1>hi1tm h;acteri.tl in<'tul.anl' from ! 11111 • tn\• .ir,!,_ 
HioLl:'\K w.b c.:'1:1hli,!J,:d in !'IS•I \\ith ;~ \ic·\\ f,1 

ir.lrodurinl! :1ppnipri;1!..: k< hn11!11c1c' int he· .1i,.:ri,·ul1 urc • if 
Bang.t.Jc,h. Ri:ti:nll~. Bi.ii.I'.\ K·, ;1,:i\itiL'' .1· '"k 
produrcr of 1hc hiokr1ili1a \\i:ri: ••rrr .. \c·J h\ thl· 
( ;m·crnml'lll d B.anl!l<JJc·•h 

BioLl:\K i-.. u,inl! .1 numh•:r 111 hii:hl: dk,ti\,· 
Rl1L:ohi11111 '1r;1in, ;1' ;1di1.,· ini:r,,lic·nr Th,·,..: ,!r·; 

comn.'tnly !crmi:d ;.- B.mr lil7. B.aur I IS. fhur 1100. 

Baur _,-t•>. Raur 700. Raur till-t l'I<:. y,,,,f · m.tnit11! liLJui,I 
j, u,..:J ;a, a j.'.fll\\lh medium; prori:"..:,( B.1nd.1.J,·,h pi:.11 
"'ii i' lhc.: inorubnr, ..:;irricr. 

BioLI'\; K :, pr11du..:in1! .1ho111 ,i:\1·n r11ri- ol 

Ji fkrrnl t\ P''' 111 innrnl.anh .annu;11ly. Thi: l"11mp.an~ h.1, 

;a !'•"•duclion caparil\ '" :mmnJ lll 111n- ,, ;-.c.:.ar. lhl· 
artual Jc.:m;and i,. hm\c\l.'.f, ;aroun,l ~f! ton' and i, 
c.:xpcdL'd t11 i:rnv. . ...\, inodilanh arc ;1 ncv. phi:1H•nh·n11n 
in Ban[!laJi:,h il).:riruhurc.:, 1110,t brm,·r, ar,· n111 famili;ir 
v. ith it. A!!rii:ul!ur,11 i:xtc.:n .ion pr<1i:r.1111111..:' m.1~ h:rrhi:r 
1:nbr1?e the.: markl'l. Bio LI'.\ K h,.._ pl.an' 111 pr.,.lu.-c 
:l:oron1.fflcr inocul.1nh. hluc l!r,·,·n .1'1.:.1..: .rnd .\11111.1 li·r 
ricl.' .ind '"hl.'.,1l. :\n.,lhi:r fu111r,· pl.an'' 111 pn11lt1rl' pl.ant· 
h .... c.I hiopc,ti<"idi:'. 'uch ;1, th<· :\1,1Jir;1d11in comp11und 
from .-1 :11dtrt1chtcJ i11d1ca t '.\n·m l 

Rtdl·ri:al ino.:ulanh h;a\,· (H11\nl lo ht· .an 
;ipproprioile altnn.ati\l' for lhi: dicmi.-.il nitr11L'.i:n 
fcr1ili1c.:r l "rc;a in tht· n1lti\;al1on 11! fCK1d kl!umi: n"P'· 

In \ariou' fidd ll''I~. lh<' ""~·' hcan in11c11l,anh v.,·r,· 
lound fo11r limc' n111rl.'. d k1·1i\l' 1h;1n l r,·;1; olhi:r in11r11 · 
lanh were 1wo lo !hr.:,· linw" more cl frl'li\1· ,\, 11 ,, 
rel.ali\dy rh,·;sp. h;1l"leri,•I in11,·utanh 111,1\ ,jcnifi(.11111~ 

redure lhe co\h of ,oil kr1ili1;1tion. \ti:ri:ml·r. 
inonilant' h.ne no ;111\'l'r"L' df.-d:-. 1111 o,nil or i:n\ iron· 
men!. C'on!a("I: Biol.I:\ K. Li.ti""" Oflir,-. 2'\ Topkh.1n,1 
Road, Dhaka - lflllO. lbngl,"k'h F.1\: ( •,1\.1\0) 2:-n2•nx. 
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Belgium 

Din:ctor\" of hioh:chnol'i&' 

,.\ r.:porl hJ., b...,:n puhli-.h,·J hy th.: \lini .. try of 
T.:.:hnol•'!!Y O.:,dopm.:nl · ,f fkl~ium ·., \\Jlhm R.:gior. 
in w11p.:r;1ti11n with 1h.: lklt!ian Bi·•inJu,1ri.:'> ..\-..,ociation 
tBR.-\1. \\hich li-.h anJ J.:,nih..-... th.: wmpani..--.. 
uni\.:r-.iti.: .... in,1itu1..--. Jn<l r.:....:Jrch c.:nlr.:-. in,oh.:J in 
hi1•t.:l·hnolnt!~ in \\;1llonia anJ Bru,.....-L.... In J fnr.:word 
111 th..- r.:pnrt \Ir. P. Crooy. l"hJirman of lh.: BBA 
J.:,nih.:' 1h,· t!rnwth of th.: ;1"'"-·iation ,jn,·.: ii wa.' 
cr.:;1kJ !n four compani.:, in J<l-;r, Ir n11\\ ha-. 
"2 m,·mh.:r' n:fkclint! 1h.: thru,1int! ;mJ innll\aliw 
J..:\l·l11pml·n1 of hi11h:chn1ilnt!~ in Bdt!ium. Th.: 
Dir.:;.:tor~ j, ;i\;1ibhk in Fr.:nch ;tnJ Eng.li'h \\ ithnul 
.-h:1r!.'...: fr.im Bdt.!i.in Bi,,inJu,lri,·-. :\-.-..i,·i.1tiPn. 

rul· ,k < r ,t\ l·r. "· 10:'0 Rru-. ...... 1-.. l d.: t.'2 l ~"-'"' '~"-'· 

Bi-•k<hn11l<1!.'.:• \\di b..: 1h,· m.1j11r in,ilHrul l·m:in..: 
t .. • iii..: 1·•'>11 •• ju't .1, •••mpukr' ..... 11-.,,,r,· J,-,,·(11pm.::1I 
._,_.r,· !.._·•. ,L._,(,1pm.-nh in th,· 1·•-11, .in.I l''''''· ( >11.1·.,,,·, 
n.:\\ Lil, ""'n.-..:· ·r_·,hn1·l11i.:~ l'.,rl.. ,,,jj 1i.:• . ..:l .. p .1nJ 
rn.,rk-.i 1r1 1 -.i~h (·, ~.n.J ... l·r\ !\.\." ... fl..''llhira.: rr.,r;: ~.1~i--· 
tl·,,,,rlh 1:1 j.j.,m.-,Ii,rnl· .111.l l•i.•t.-,hn .. I.•!.'\ Th,< ·ii\ ,,t 

( lll.t\\.1 h.1• ... a1nhui.-J "-'" 111dli1•ll IP dc·•11~n 1h,· r.1rl... 
.111.! "iii · f .1c' .!l·'- ,-(,•pine: r"·"'' .1nd .,·nil",. in I r.1,1rudur.­
l· •r 21.1<1.- 1'1.11 "rl· h,·inc tr.111-l;rr,·J lr11m 1h,· Pr11•.in,·,· 
ol ( lal.1r1" 'ln1.1ri .. I>. \d11pm,·nt \\ill k.,,~· ••f ·..:Ii P.srt 
jH"p,·rli< '- (.1 rub(j, "r pri\,11..: rc··..:,1rd. <l'lllj1.llli<·'. \\llfi 
111,11\ic·· !'•"rll! '" fl·1mhur•c· Clll.t>\.1 t .. r d,·•.,·lnpm..:r.r 
'"'"· l't1..: l'r•"in"· \\ill huild .1 :-1_11110 11' muhit,·n.1nt 
f.1.-ilit\. c'l.J'.1nd.1hl..: h~ .1n11thc·r -q_1lll1l fl:. :l-.\tr.i.-t..:d 
lr11111 ( a11,11i1,i'1 < h,1111t"t1i \ca" (>c,...-mh,·r l'l'I~) 

llt·nmarl. 

(),·n111.1rl 1·. ,,., to r.-c11t1ll'. r.1thl·r 1h.111 h.m. 
1r;1n,c.-ni<" .1n1m.1k \\hik thi, j, ;1 ,o!ll:ninc 11! th,· 
l>.1ni,h p• hil 11 lil • •11 I r.tn,l!_l'nic'. ii ,,_.,·ni- lild~ 1h;1I I h,· 
f<'l!t1l.111 .. 1i-. '.\Ill lll\«rth,-k,, h« L1ir!~ r,·,1ridi\l': 1h,· 
,,-i,·nlilH" u.,. 111 1r.111't.!<·n1,·, m.I\ !i.: '""-'' .:\.ilu;11l".I 
"'" h:- ,-,,., .. ind th.·r.: i, rr,·,q1rl' lo l"1111'iJ«r ""i.il .111J 
n·onomi, l.1d11r' in lhl' f<'Clll.11ion ol lr.in,c..:nil' I.arm 
;ani111.1k !hi, i, li~d\ to put lknm;1rk into rnnllirl \\ith 
m,·,"ur,·, ••11 1r.1n,1!,·ni.-, h..:inL! dr;1llnl In th,· L11r11p,·.in 
( 1in1111i,,11111 

f'li.·, h.1n1••· in .111i1111k ",,, .1pp.ir,·n1 from .1 ''-'"'"' 
"11111"-n'u' .-onkr,·n\"l'·· .. 111niq11,·I\ l>;1ni.h in,lruml'nl ol 
1km11n.1n. 11rl.'.1ni1<·d In 1h.- T,·l..nolor.111;1l'\rld ·n 
r11op,·r.1t ion .,f t lw l'arli.111•,·n1.11 \ ( '11111 mill<'<' 111 
R,-,,·,1rch. C onwn'u' ronfl'f,·nl'l''. ,1llho11ch th<'\ h.ll<' no 

formal rart in 1h.: k~i.,Iati,-..: prnc:.:'-'· ha\..- profounJI~ 
influ..:nc.:J th..: con1..:nt of D;mi-.h lcg.i'>lation. 

On tran ... g..:nics. lht: ..:on-...:n,u-. Joc:um..-nt. Jra~ n 
U(l h~ a pand of t..i )a~ (l\.'Ntn-. ah\.'r h\.'in~ (lh.~nt.:J 
with a ran~..- of opinion ... anJ <.'\iJ,·nc:.:. mad..: a numh.:r 
of r..-comm..-ndation-.: 

Th.: ..:xp.:::im..:ntal u"-"' 11f tran,~.:nic-. -.hould 
ti... J,·.:iJ.:J on a ca~-h~ ·ca-..: h,t.,i-.: 

Social. ..:conom1c. anJ animal· h..-ahh 
om-.iJ..-rJlion-. ~houlJ !:!uiJ..: th..: rq!.ula1inn 11f 
tran'!!.'-'nic animal' for at!ricullural purpo....._.,_ 

Th.: con-.t.:n'u" Jo.::um.:nl. in fact. aJJr..--.-...:J "iJ.-r 
;i,p.:cb of 1ran,t!.:ni.: prouuct-.. Ahhou!,!h th.· p;ind \\.L, 

nnl a!,!;1in•t 1h, U''-' of fooJ, c•ml;1ining. 1•• 0111-.i-.1i11!! 111 
t.!.:ndi.:all~ mnJifi.:J nr~.tni,n1'. it .!.:m;u:J.:J ohlii:a111n 
iah<·llint! .,f .111,ul·h pridut1 ... II :11--1.:xpli.::itl~ .:'l.pr.:"nl 
t11n.-.:rn ah.,u: th.: \ j.._.,,, from ..:xp.:rh on th.: loni.: · lc'rm 
•Jkl\ .,f !!«ndi.:.1li~ ,·nc:m.-,·rnl looJ-.1ufl-.. On 
in1dl.:llu.1I r·-•p..:n~. m11r._. ,,-r. th,· p.tnd .:!lJor-.. ..! 1h,· 
m.1j11rit~ Jn·i·i11n nf tlh· 1'.1rii.!111..:nt. t;1kl'n in f•l'l l. t• • 
··rr··•l' p.11;.·n1in~ of .1n\ ilk 1 .. rr::. 

E\.i.·11, h"" .!:i..! °'''i.n [J,nr:1.1rl.. ,,ia 1'"''·'·'1 ; 

11nck.1r Ru! .. ri :>.1!l'~l11,,._ l>cnm.11~ m.1\ ! .. l[ .... , th. 
Ih1li..:h n1.lJ •. :l .d , .... ·p.1r.:~\.. rl·~·td.tiidn-.. ,,.,r .ininl.!i \\\..II.tr,: 

.. r; lhl' 11n, h.H:,i .m.I .111111~.11 .·\i'' rim..:nL1L••n .. n :i:, 
1:1h,·~ .. -\n1m.tl· ._,l·lt.,r, !.c:il-.11i .. n. in I.id. i- ,uq,·n:!-. 

p.1--i~L 1hr··~"h 1h,· Dut. h l'.1ri1.1m.:n(, , .. ·,,•:lll. h.imh,r 
I L 'I. I r .I (( -· j t r II m If:" r ,- , ·;I !I 1 'i .. ~ I . \ ' il ! 'I . 

lk,,·mb,·r 1•1•12· 

t:uropt'an ( ·ommunif\ 

~ii:nit1<:.mt BRll>< ,f-. r,· ... 1111.:,·, I IO milli••n H I 1 

h,1\.: h.:..:n c11mmi11.:J lo th..: ·"".:"ml'nt 11f ri'k' 1h.11 m.1\ 
h,· ;,,, .. .-1.11\:J \\ilh lh.: r.:1.-.".: 11f < 1\IO-. in1t1 thl· 
... n,ironnh·n1 'i\I\ ·t\\11 l.1h11r.1l11ri,-, lr11m th..: IC .ind 
fTT..\ t1111n1rj,., .1r,· \\11rl..int.! 11n I~ tr;sn,n.1111•11.il 
pr11j.-r1-.. rh,· f1r,1mntinc1•l 1h,·'" h11 .... 1f1·I\ fl''C',trl h,·r.. 
t•H>k pl.1<1: fr11m r.-'1 Dn,·rnh.-r 1•11 1.~ .11 \\.1L~..:ninr.:,·n. 

Th.: \;,·1h,rl.md'. 

·1 h.- r.-porl ,,f lhi, m,·d111l' "n11\\ .l\.1il.1hk. ·11w 
lnp1r' ""'·rnl indudl· till' l11ll11wrnc: 

.. \n,11\'1' "' Cl'"' 11.111·-.kr h,·t\,,·,·n mirr11· 
11rt,!.ani'm' ;ind pl.int-.; 

L1k 11! 1!<·1:,·1ic.1ll\ l'nl.'.in1:.:rl·J m1nw 
11rL'.;m1'm' .m.I i:,·n,·tir.111\ ,·ncin,"·r,·d I>'\·\ 
'<"lfll,·lll'<'' in '"111<' l'!l\ ironnh·n1.al hol 'l'"I'. 

Th,· dfl'l'h ol ,.-Int'"" 11n 1•_,·nl· ,1,1hilr1 ~ .ind 
lr.1n,frr in pnpul.1111111' 11[ h;1rtl'fi,1 in \oil; 
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Sarely a.<;M."'S.\mCnl or lhc Jdihcrah: n:lca..-;c or 
two model lransg.enic cmr planls, oil-~-cd 
rape and ... ugar b...-cl; 

S.ahilily. genetic lran.,for anJ ecology of 
fungi u..'\CJ ~ biocontrol agenb; 

A!'.~~'mcnl of en,·ironmenlal impacl from lhe 
U..'iC of li,·c recomhinant \·iru..-; vaccim.~ 

Bin.,afcty of genetically-modified 
bacukwiru~-... for in..-;cct control. 

It i_., hoped lhat the n.~ulL'i of !'UCh r1..~arch will 
play a (lO"'iliw role in lhe dcwk>pmenl and implcmcnta-
1ion of lhe Communily"s n.-gulalory framework cn..o;uring. 
safcty· for man and the en,·ironmenL (Source: £8/S. 
Vol. 3. No. t. 1993) 

EP pa.'i...cs directi,·e on palentini of biotechnology 
in,ention..-; 

The European Parliament in October 199:! passed. 
hy a tiny majority. iL.-. fir...t reading. of 1hc Directive on 
the l.:!,!al prolection of hioh:chnology in,·enlioni;. ll states 
that hiological mailer is pa1en1ablc e~cepl for planl and 
animal ... pecit."!> per st·. including human being.-;. Bui it 
al<;C pa..-..'iCd. by a ma.,,i,-e majori1y. a motion allowing 
farmer ... 10 u~ ~,-d., ob1aincd on 1heir farm from ~-eds 
palenlcd for replicJlinn. and lhe renewal of herd-. from 
palcnlcd liw.,tnck wi1houl the paymenl of further 
royahies. 

The binlcchnology indu ... try remains ... 1rongly 
nppo<-c:d to 1hc co:iccpl of farmers· privilege because it 
fear!' thal once one scclor is granled !hi" righl olher 
~clors may follow suil. depri,ing lhc palenl holder of 
fur1hcr revenue. lndu'\lry is al\O W<>rried that farmers 
might sell second generation producL<.. unJercuning the 
markcl. 

The farming lobby had opposed palenlin!? of 
!?Cnetic;illy modified animal' and plants in the hope that 
i1 would not ha•.-c to pay any royahics al all 
(F.('l"' 3 Fi:bruary). According lo !he UK Bio-lnduslry 
A!>.<.oci;i1ion. !he l"alional Farmers Union recenll" 
;acknowledged 1hc importance of ensuring adequale 
rclurns 10 breeder" and palenlecs of biological in,·en · 
1ion .... The Direcrin:. fir.,I pmpno;cd in Cklohcr 1'>88. ha.-; 
now cle;1red a major hurdle in th•: legisla1i,·c proce!"...-.. 
The nexl impor1an1 step will he lhc e'\labli<,hmcnl of 
a common po ... iition by the Council or Minisler\. 
Accordin~ lo an F.C <.pokc\man. lhc Dani .. h presidency 
will he keen to reach an agreement 1)n 1he i ..... .-.ue and bury 
it ii\ it Wa'\ a conrrnvcr<.ial part or lhe MaiL\lricht Treaty 
deb;itc. Once rhe Council reachc., a common po<.ilio!I a 
directive can only he delayed for a m.iximum or 
ei~ht monthr.. (Source: E11rnpra11 Cl1rmica/ ,l\,'rwJ, 
:!_, November 1992) 

!"cw t>iJ for biolcch forum 

Europe L' aboi.:t lo get annlhcr org.ani7alioa 
bidding. to coorJinalc biolcchnolog.~ efforK SA\:iB and 
Ccfic. in collaboration wi1h nine olh'-·r pan -European 
indu!>lry rcdcr:ilion.' including EFPIA (pharmaceutical-.) 
and ECPA (p..~icidt.~). arc t.~ahli.-.hing. lhe Forum for 
European Biolndu.\lry Coordination (FEBO. 

The lradc groups hclic\·c FEBC will -s1reng.1hcn 
exi_.-..ing coordinati'ln linh hctw1..-cn lhcm and pro\ ide a 
more formal ne1work for cxchangc of ,·icw., and 
information'". More importanl. lhc org.anu•Uion will 
promote the ,-icw lh:tl hiolcchnolog.y <.hould he rc!?,ulalcd 
using. a Sc:Clor ba..'iCd approach and not a lcchnology 
based one. ~cwrthck~"- FEBC dot.>s not intend to U'\urp 
the work of 1hc member federation..\. '"While 
slrcnglhcning the European indu'ilr~ ...cclor fcJcralion \ 
communication nelwork on biolech j_,,ue<.. 1hc Forum 
will nOl replace lhc role or funcliom; of 1hc indi,·iJuai 
fodcration..<.'". explained SAGB"s Brian Ager. 

FEBC will dcwlop po<,ilion...-. on common i~<;Ut."!>. 

while lca,·ing •.he fcdcralion<, frt.-c 10 stale their own 
,·icws on scctor- .. pccific i~'tUt."!> affccling !hem. (Source: 
European Chcmi<·a/ Sr,n. 22 ~farch l'>'>_"l) 

Frana 

French oil ~clor warm" lo biofud promotion 

Oil companit."!> in France appear to he .'\lepping. up 
plans to take aJ\antage of lhc gmernmcnl\ fi.,cal 
incenti,-c., to promote the u...c of biofuel<. ;ilong. .. ide 
conwntional Jie~d' and ga\Oline. The gm·crnmcnt\ 
cagcrne!"...-. j., anrihuh:d to an urgent need tn ;ippea.o;c 
farmer<, facing cul.-. in EC agricultural \Ub ... iJie ... 

The dc,·e!opment or hiofud" in France will rely 
on government \Ubsidic~. in the shape <~f tax rebate., on 
motor fuel.-.. Such <,Uh.,idies arc estimated to amounl lo 

FF 1.8 bn ·year if 5 per cent e\lcr were inlroJuced in 
diesel oil and to FF 35 bn if 5 per cent ethanol were 
introduced in ga.\Olinc. (Ex1rac1ed from E11m{'f-·a11 

Cl1m1i«al .'\'e1n, 5 October JIN:!) 

G"11iany 

Hocch\t ~oc\ ah..:ad with in .. ulin t!k'\t unit 

Hocch .. 1 ha.' \larlcd up its conlrmer<oi;il ~en.:tic.1lly 
..:nginecred human in ... ulin tc.-.1 plant at Frankfurt after 
agreeing 10 fulfil safety rc~ulations it con .. ider" 
unnecc~\ary. 

In acccpling a requirement to stcrilite wa,le\\>aler 
from tis E. wli fermentation unit, Hocch<,I '3id it could 
not afford to lr><,C any rr.ore time. Since ii\ fir .. 1 
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application 10 huilJ the plant in l'>S5. th.: company has 
fac1.."tl a numhcr ·~f setbacks hccau~ of opposition b~ 
cn\·ironm.:ntali"t'. anJ abo chanl?.'-'S in its production 
conc.:pL 

Onl~ the liN of the thr'"~ pm<luction stag'-"'-· lhe 
fe.:rm.:ntation unil. i .. "uhj.:ct lo the rc!!,Ulalion.'i of the 
(~rman fram.:wnrl.: Liw on ~en'-'lic .:ngin1..~ring 

1t..·chnoln~?.i1..-... How'-'\Cr. lh.: ori~inal p.:rmil lo huilJ and 
11(1':r;1le \\a, !!ranted under the lerm!'. of the federal 
emi,._-.ion' omrrol U\\. Thi.; r.:quir1..'!'. lhal pla.-.mid.-. 1'C 
inacli\alcJ ;11 I ~II C he for.: 1iic;p.)'.<ll. Hr.:ch.,l ha, 

ar~ueJ 1h.11 h1..·.11 d.:,lru;.:lion of lh.: hacl.:ria is 
unn.:u., ;1ry hccau....: lh.:~ ;m: inacti\al.:J Jurin~ the 
fcrmenl;lli·in proc.:". In lkc.:mhcr J•N_\ the stale 
rc!!ional ,1111hori1~ in C ii1..-....,.·n rul.:J - for cnmpkx legal 
rc<Nlm - 1h.11 th.: ,1crili1~1li•m requirement mu .. 1 he 
uphdJ. 

O~r;11i .. n c>f th.: in,ulir. facility a.; a lc'l plan! i .. 
limih:J '"two year ... In \l.1y 1'1'12 Hr.:ch,1 applied for 
p.:rmi,,i 1n '" np.:r.111: lh.: unit a' a full- .. cal.: production 
pl;ml. hut 1hi-. appliGtlinn ha.-. not y.:1 ~'-'n rukd on. 
(E\lr.1ctcJ from Europ.·1111 Clro11inil .\"nn. 
-I 11 J.mu.ir~ 111'1\: 

C i.:rm;m ,!;lie un.:xp.;ch:dl\· appro\c' fir,1 ~.:n.: 

lri;il-. 

.-\ ,l.1h: .:rhic• p;ind h;1, !!iv.:n ih .1ppr0\a! for the 
fir .. 1 c.:nl' th.:r;1py tri.11-- in< i.:rm;my - ;md the firs! ~enc 
th.:r;1p~ .Jirl·<l.:J ;ic;1in .. 1 .-.mcl·r in Euro~. Th.: deci.-.ion 
up'l'I' th,· u 1n\1.."nlional \\ i,Jom th;1t it is fut ii.: 1.'\Cn {O 

·•rrl~ tor rl·rmi .... ion h..·..:;111....: 11f th.: pr1.\ailinc hrr.tilit\ 
in C i.:rm.1r: :· t<•w .1rd, an~ form of !-?_<-'nl·tic cn!-?_in.:crin~. 

( 1.:n.: l,I\\, in C i.:rm;m\ ar.: much more '1rin1!enl 
th.in in ;my other .-nuntry. Som.: ''·•le authori1i.:' h;nc 
h.:.:n ;Knh1.·.J of Jdihcr;itdy o\·;:rinl.:rpr.:lin!! th.: 1.:11.:r 
of the l.n, lo Jeby lilxn ... inl! for ;1_, lonl! iL' prMihlc 
h.:,·.111,.: .. r p.ili1ic;1l •·rr•r.ition to J!.:n.:tic .:n!!inccrin!!. 
_.\, ;1 r.:,ult. mn't (i.:rm;1n ,ci.:nti'i.. workin!! in the ficlJ 
l1•1k for c11lbhor;11or .. in olh.:r .-1mn1ri.:,_ Howe\cr. ;1 
prop1r.:1I from Roi.ind \krr.:1 .. mann of Frc:ihur!! 
l ni\l·r,ity \kJir;il C'.:nlr.: lo lrl·;11 c.mccr p;1lien1' hy 

'1imul.11inc lhi:ir immune 'Y'h:m "·" ;apprmcJ wi1hin 
tlirn· month, wi1h.mt ;1 hitch. 

l>.1L1 in ( i.:rm.my mu't he r.:L?.i,h:r.:d with 1h1.• 
PuhlK lk1l1h Ollirc ;mJ lh.: P.1ul Ehrlich lnslitut.:. 
v. hi.:h 1.·on1rol, 11-.: of \;t<:l'in.:\. L1rm·1l appro\';1! j, !!i\'.:n 
hy ;m clhir' rommillcc within c<ich ''"le, m 
\l.:rtd .. m.111n\ (;1,.:. fbd1·n -Wurll·nhl·rJ!. 

:\n1icip.1tinl! r.:'i,t<tnrl-. \knd,m;mn .-ho.,.... ;1 
1~.1n,fn·tion ml·lhod 1h;1I dcic' nol uw ;i r.:tro\·iru<.. Iii, 
;1lle.'rn.1li\.: · 1.·kl'lropor.11i11n · i' ;1 ,1.mJ,1rd mi:thod nol 
oh.:n u ... ·cl hn;111"· of it' low dfici.:nc\. To l'omp.:n,al.:, 
\krlrl,m.inn dndopnl" mdhod th.11 u, ... , ;m .1hund;ml 
ti,,lll.". Thr c.:nl· for lhl· l'~lokin.: intnkukin 2 Ill.·~) 
"ill hl· in,.:rlnl into ;111toloJ!llll' fihrohl;1.,r.. rnl1url·il from 

sl.:in biopsy or pali.:nt'i wirt: either n·nal cdl carcinoma. 
cokm cant."Cr or malignant melanoma. One.: srahly 
lransf.:cled. a pmc1..-s...'i that could tal.:e a..; long a..; nine 
monrhs. the fihrnhla..-.b will be mixed wirh cancer cdl.-. 
from the pa!icnl. irradiated and inj'-'cled suhcutanL·ou.,Jy 
a..; a \'aCCIDC. 

Data on animal toxicity will to.: suhmiueJ ~hortl~ 
lo lhe Paul Ehrlich ln..-.rilule. which mal.:l"S 
reco:nm.:ndarion .. ahoul ..afcty for \·a·:cin\.'!'. in Germany. 
\fcrtcL.-.m;mn h.1p..-... lo enrol hi., fir"'l palicnL' by April. 
1Exlrac1.:Jfmm.\ut11Tt'. \"ol. :\f>ll.2~ .\I Uccembcr 1'>'121 

R.:yuirem.:nt.. of i:;cn.: 1cchnolc,;•• laws lo he ca"Cd 

Th.: Feder.ti Cio\crnmeni ha..; 0i!,!.r1..'l:d in principle 
lo relax the way it~ g.ene tcchnolo~!Y laws arc 
admini,_i.:r.:J after a ion~ campai!!.n hy .. cienli,b lo 
r.:Ju.:.: lh.: number or form' and len~rhy aulhnritalion 
procedur1..~. 

\lolecular hiolc~~ m ( iermany ha' he.:n 
undermined hy a powerful an1i-gen.:1ic-.:ng.incring. 
lohh~ lhal ha' .. 1ifleJ re-.carrh and ldt th.: country 
trailing t!i.: re.:'l of F.uro~. Law<. intmJuceJ in July 
!'>'>fl continued 1he lr.:nd hy rn1uiring. dahorate ..af.:ly 
pnll:eJur.:-. and limc-con,uming. rccorJkeeping 
irrc ... pccti\.: of the k\d or ri,1.; imolwJ in .:xp.:rimcnK 
Bm ;1 cone.:alcd .-;1mp;1ig.n lw ;i.:a~.:mi..: ;mJ inJu~trial 
'tCienli'b ha, now horn.: fruit. 

Th: ( iO\l.'rnm.:nl ha., j~r.:.:J that pro\:l·Jur.:, f.ir 
m11n11orinl! .:xp.:rim.:nh will h.._. rebx.:J. Th.: char.g..:' 
would not low.:r <,;1f.:1y .. 1.111J.mk E xpcrim.:nh thJI h~ 
Jdinition r•"C no ri'k \\ill no lon!!.:r n.:.:d (ll h..· rcp11r1.:d 
In 1h.: authorili.:.; once a g..:n.:ral authori1.•rion h;L' h.:.:n 
rec.:i\c:J. The Cio\crnm..:nl j, ;1l"'1 .:x~cled to rcmo\·e.:· 
.in ;mtom;1tic thr.:.: ·month dd;1y in grnn1ing. ~rmi"ion 
for cx~rimenl!\ d.:,ign;1t..:d ;L' ·\.:r~ Im' ri .. k '. Tht• l.1w 
i ... on the o,crnnd of lhrl·c rl·adin!!' in Parli.1m.:n1. and th.: 
\fini .. rry of Puhli.- tk;1lth j,. confid.:nt 1ha1 ii will h: ii; 
pliK<.' hy Janu;1ry 1'1'1-1. IExtr;Kk<l r rom .\''.J(/111'. 

Vol. .\hll, 2t. :"m.:mhl·r l'l'I~) 

Amid growing crilil·i,m from the chl·mic1! 
inJu,.try in p;1rticubr, ;ind wi1h th.: r.:;ili1ation 1hat 
(ierm;1ny i' hccomin!! ;1 ··no-man\ l;1nJ" for !!ene 
rc,c;irch and t.:l'hnoloj!y. the politil';1l p;irtic' in th.: 
Bundc,t;1ge (cxc.:pt thl· Cire.:..:n'I haw ·•L!.r.:ed to <tmcnJ 
the 11>•)(1 J!Cnclic cnJ!in.:.:ring framework itl'I. Th.: 
Soci;al Ocmocr.11 ic op po, it ion h;1_, 'i!!nalkd it.' 
'upport for Ji,mantlinl! hun:;111rr;11ic hurdle' ;md 
h;1rr.1oni1in)! C i.:rm;m lq!;1l ,1.mJ.1rJ, with 1h11\l.' in otha 
c1111n1 rit·'· 

lhc f.:J,·r;1I r.:,.:..rch mini .. 1t·r. lkin1 Rir-..:nh11h1.·r. 
'lrl"'''-'d !hat lh.:rt· would h.: "no ronr.:,,ion' on lhc ,,1fcl} 
lJUt'\lion" .ind 1h.11 lhc prnkrlion of human hl.·oihh ;ind 
lh1· rnvironm.:nl would rnnlinuc lo t.1k.: prn·l·d,·nn· 
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m '-·r el·nn .. mic inkn:sl. He ho('>s the amendment 
c;tn h.: pa.-...-.cJ Juring the current lcg.islati\C 
._.;,,,on. 

llowc•er. the!!owrnin!!l"hri,tian Democrat- Frc.: 
l>.:mocrat c11.1lition ha.' made no ~cn.:t of th..: fact that 
th..: ruk., arc h.:ing. chang.:d to '>tem the -brain Jrain- of 
r..:....:arch-orienh:J compani""" and hioscientist~ from 

Cicrm;1n\. 

Th'-· am.:nJm1·nt would do away with decluation 
r..:<1uir..:m..:nts and th.: three- month waiting (l\:rioJ for 
new r.."'-t:;m:h proje..:L'\ in new r'--...:arch facilities at 
-.;1fd~ k•d I l'impk fermentation rnic:\.,'<!S. de.:.). 

It woulJ aL .... 1 simplif~ proc..:dun."'.> for Companie' 
Joing. rc...:arch or testing. comm.::rcial pnx.-t.,,cs at 
thi,, 't;1g...:. The n:quircment tn haw scaled-up 
rrnjech al .;,akt\" lt::\d 2 approwd hy federal 
authoritie'> '.l.nuld h.: abolished. and this stage 
would he r;:pbc.:J with a simple rcgi:..tration 

pr .. cedun:. 

Furth.:rmore. mowment of genetically alt.:r.:J 
nr!!;tni'm' within th.:: Euro(l\:an Community woulJ h..: 
;1Il11w .. ·J without prior g.o\·ernment appm\·al. anJ the 
rh~,ic;1I .:\amin;t1ion requir.::menb and pnic:cdure' for 
\\ nrk..:r' in !!.:ndic.: projccb would hi: simplified or 

.1lioli,hed. 

The l·hcmic.:;11 indu,try will hc clo.,dy monitoring. 
th,· pr11!-'.r'·" of the amendment. r\t ib r.:ci:nt !!Cneral 
;1v . ._·mhl~ in Fr.inl..furt. the inJu,tr~ a.'"ici;1tion \"("I 
,.1!kJ f.,r derq1ul;ition of g.enc-,pli..:in!,?. t.::chnolng.~ 
t"-111h in C ierm;tn~ ;ind the EL ISourn:: Choni~tr_r & 

/ntl1nrn·. 2 '.\11\emha l1N2) 

ln,1ruc1111n' for .,hippin& non·infel"tiou, 

;ind inkcti11u' hiolo&ic;1l .;uh,1anl"e' 

Th.: Furope;1n lommi,sion under ii., BRIDCiE 
h111krhn.1l11!-!Y re''-",trl"h procramm.::. ha.' 'upporteJ the 
In formation C entrc for Europe;m Culture C."oll..:ctions 
h.1·.nl .11 Rraun,d1wci!!. C iermany lo produi:e a report 
ln-trudion' for 'hippin!! non - inkctious and inf _ctiou' 

hiolo!!il"al ,uli..t;1nc.:,··. Thl· n.:port !!ivc' ;in O\"t.:r\ icw of 
the Jifkr..:111 r..:!!ulation' !!o\ernin!! the 'hipmcnl of 
hiological m;1t.-ri.1I' ;mJ prm ii.Jc, a code of J!OOd pr;1ctice. 
II ,hould hl• of inter•·'( (II any fohoratory Of CUhllft.: 
c.1Jkr1ion 'cndin!! hioloi.:i,al 'Pl·~·iml·n, in 1hc p11'I. It 
i' a\;1il.1hk "'i1h11111 l"l1'1 from: lnform;1ti11n Centre 
for Lurope;m ("uh urc ( ·ollertion'. \fasch..:rmlcr Wcf.! I h. 
., D-.HOO Br;111n,rh\H'i!!. Tel.: (4'1):\.1ltilX71:\; 

Lax: (4'1):\."\ ltd H7 I !'i. 

India 

f·orum to protect ~enctir rc,ours·c., 

A joint forum of formers' a!\.'\ociation" here have 
dem<tnded a renlral lc!!i"lation <leclarin!! lndi<t\ re-..1urrc., 

a_<, -national pro(l\:rty- 10 safc!,!Uard indig.cnou' genes and 
plant r\.-st1urct.-s fn.m patenting.. 

Ti:te forum. 11.::ng. con\.::ncd by 1h.:: · C icne 
Campaign- !!roup. ha.'\ threatened ma.-.., action by !armer' 
from al! (Wt::r the country to relain control of the ~cnl'lie 
r .. "'4mrcl-s hclong.ing. to India. 

In a '>lah:ment. the forum demand.::d rcmo\al of 
the rl"'.>trietir.n on rn"~'-~'ing.. mo\l·ment and trade of 
f .. rm product!\: '-pending. of 75 p.:r cent of ;he Plan 
CX(l\:nditur.: exclusi\·dy on the rural 'cctor: ban on entry 
of mullinational companil"'i in the ag.riculture sector and 
prokction of genetic rc-.ourcc'\ by rejecting. pat.:nb anJ 
m1mopoli-.tic form-. ol intcll.:ctual rn1('1\:rt~ prolcction 
dcmanJeJ in intcrnati1inal ncg.oti;1tion-.. 

The mcmhcro; of the forum d.:dared 1hcy r.::jcct.:d 
-·iutrig.ht the propt-r.-al to imptN: control-. on our plants 
and ... .::cd<, throu!!h patent.; or similar form ... of inter­
national nq!otiation' lil..c ( iA TT anJ the Bmdi\er..it~ 
ConwnliPn. We will fig.hi for the rig.hb of our (l\:llpk.., 
to use these r.:-.ource.;, without hinJran.:e whdhcr in 
rt."'-t:;1rch. inJu,try or ag.rieulturl···_ 

Th"· forum launch..:J a ·seed ... ;11~ag.r.1ha· 10 r..:-.i ... t 
d 1 .• 1rb hy foreign r11rpor;1li11n' In ~ck contr.11 ol lnJi;m 
pbnb <tnd g.cnc'. ""P;1t.:nh will allow forei!-!n .:om p.tnil'' 
to Jchar lndi;tn ,l·icnli'b Imm u ... in!! our own !!<-'ndil" 
m;1kri;1I for our own n.:eJ, m;1l..in!! a moeh·ry of the 
self· rdiancc achie\cd h~ lndi;in ;1g.ri.:ulturi'1' ;1nJ 
'cicnli<.I., in fc.:din!! 1hc ..:1iun1ry··. th'-'Y ,;1iJ. 1"M1ur.:l·: 
Th·· lfi111/11. IX hnu;1ry l'l'I.\) 

S;mdot lndi;1 Ltd .. ;1 .,uh,iJi;ir~ of the S\\ i" 
comp.in:- S.mJ01. (,,unl"hcd a Bu1·ilfm 1!11iri11gi1·mi1 
Bali11a ha.,ed hiop..:,ticiJc in Scptemhcr 1•1•12. The 
pn•Juct i' d.:li\crcd in \\all'r di"oluhlc mirropanuk 
form under 1he hr;mJn;imc lklfin. It i~ ;1cli\.: ;1!!ain't 
c;ilcrpill;1rs preyin!! 11n c;1bh;ig.c anJ r.111liflowa. Rein!! 
the fir,I produl"t of it'> !..ind to he incroducc<l in lndi.1. ii 
h;i., hecn g.r;tntcJ J -.pe..:i;1l r..:µi,lritl ion h! th,· (",·n( r;1l 
P..:,ticiJc.., Board to ,·n.1hk S;1ndo1 India (o import it fr11m 
it., .. .,_.,.,ci;1h:' in the l"SA. whne it h;1-. ht.:l'n in u,c for 
the (,..,, fo•ir year,. f111wncr. the Cllmp;m~ h;1' h,·cn 
;t<.kcJ to wnduct ;1dditional toxiril! tri.1f, hcforl· 

markdin;!. 

Similarly. lfindu'>l;tn l.c\er Lld.1111 L). lhl· lndi;m 
..uh,idi..r\ oft: nill·\er. hit'\ '>Uccc,,full~ prod med ;1 hill· 
in....:rl icide ha~J on BucdliH 1!11iri11gif'll ~i 1 i m11'11·11\t 1. 
u .. in!! m11(;1.,.,c., "" ruhu.-c medium. 11 h;L' hl·cn lc'lell 
..uccc ... ,fully a!!;iin.,I in-.cl"t!> all;ickin!! pl;1nt., like {ahh;1!!e. 
pi!!rnnpea. cotton, ~1fflowcr and mai1c. The in<.crliride 
h;l' ;1l-..1 hl·cn found cffccti\"C a~•.ain .. 1 hlack flic' and 
mcy,quiloc<. and can he u'\Cll in m<tlari;i conlrol. I ILL ha., 
applied for a licence lo 1hc C"cnlral Pl·,1iri(;e, Roar<l to 
u.-.c the hio- in'\Ctlicide. , (Source: Riotrd11i.1/ogr and 
Dl'l·rlopmolf Monitor, ~'1- L"\, lkccmher l'N2) 
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The \tini-.try ol Science and T .. ·.:hnolo!!! plans lo 
l<1unch a h:c!'lnt•ln!!Y 011'-''on in hiotechnolo!!Y and 
!!l'ndic en!!inco:rin!!. 

L1n:J "it:t d.:dining. huJg...:t;1ry 'upporl. the 
\tini-.tr~ plJn' to1 channd the funJ. .. ll• the....- a1e;L, nn a 
prioril~ h;L'i'. th.: \tini-.try ..,.,iJ. 

Bio1h:chn,,l.1!!! ;ind !!.:netic .:ng.inc.:ring. an: likdy 
to pla~ a h·! ruk in ~·\er;il ~ctor-.. \tini,try "'mn:e-. 
,,jJ in \ ie\\ pf the priori I~ g.i\ ..:n (11 !hi;. ;irea. the 
dcci-.inn h• mercc th.: Ot:parlmcnl of Biotechnolog.~ 

( DBTI \\ ith the lkr.1nm.:n1 of Sci .. · nee anJ T echnoli1g.\ 
(DST) h;,., hn·n -.hehcd. The DBT. along. \\ith th..: 
Dep;1rtm•::ll of < ki:;m Oc,·dopm .. ·nt (DOD). both 
rnrrently hi:;idcJ hy the DST se..:r.:t;iry. -.incc lh..: r..:tin:· 
men! oi the ....-..:r .. ·t.iric'. w..:rc ,fah:d lnr mcri!..:r with the 
!)ST"' p;irl of thc < io\ernmcn(, au,tcril~ mca.,ur .. -... 

Prc....-n·,1tion ;mJ cnmmerci;il expli:if;ilion of 
medicin;1I ;mJ aro1m;11ic pl;tnl., will ;1l"'1 h.: !!ivcn priori!~ 
h! the \lini,try. :\n cxtimate.1 l.'."00 out of ~.11oq Jru!!' 
l1'l'J ir. the omntry have .:nm.: from pbnt ori!!in. ,\ 
Lir!!c numhl·r of them ;ire l..n1m n IP h .. · facin!! i:xtinction 
,tu,· to inJi,cr!min;ilo: cxplnit;ition. (Exfr;1((,·,I from 

Timn of flrt!ia. :'ti ~o\'l.:mh,·r 1•11121 

lnJo- .-\m,·ric.m In hriJ ,._.,.ti' 

lnJ..-.-\m..:ril·•in tf~hrid S .. :..:J, 11.\llS). \\;1.' ..: .. 1.1· 
hli,h,·J in 1•1r.:' in R1nl!.1lrn,._ hy \tr. \bmmoh;m 
:\it.1\;;r \\ith ;1 l·ss l l.OOIJ lo.in from th.: R.111 ~xJ 
( omp.iny ol Chi,,11!••. \\ hi:r,· h,· h;1d recei\.:J 1r;1ininl! in 
pl.ml hrcc1linl!- St;irlinc 0111 \\ ith th,· pr11Jm:ti11n of 
II\ hr id tl1m..-r "·,·J, for ,·xpnrl fo thl· :\meric;m m.1rl..e1. 
it h,1, h\ nc.\\ lirmh l",t,1hli,h,·J ii...df in the lnJi.1n 
hor1in1lt111 .. · in..l1i..tr'.. Throul!h ti,,Ul' culture l.·\llS h;i, 
h:en 'lrl'Dl!lhi:ninl! ii.. pn.: .... ·n.-i: in th,· m;irh·t of flo\\1.:r'. 
\l'!!d.1hk, ;ind I ruih in lndi;i ;ind .1hro;11I. 

Th,· hull of 1:\11"·, fl11,inc" i' h! hr id ,l·l·d, of 
f11l\\cr' ;ind h'cl'l.1hl..·,. <'-!!· II\ hrid I• •m.1t11. c;ihh ti!<:. 

r.111liflmh·r. <·;1p,ic·um. Lid~ finl!i:r. \l.;1krnwlon .ind 
11111,~llll'fon. l'hl• (t!Ol(l,111! h;I' ,1 1llrDO\l'r of rrnre fh,111 
!{,. 1.~fl millinn. h.ilt 11f \d1id1 ;, from <'\p1•rh. 

Thl· ..-.. mp;iny j, pro,lu.in!! (UI flm,cr,, for 
in,t;inn· hh1l· tini..-d lili,·, .ind rhry .. ;inthl·muni-. for 
nur,..-ril'' in 1lw '\dlwrl.in.l,. l>.·n111.1r~ ;ind tht· l'K. lor 
1•1•12. it h.1d nr1kr-. \\11rth !{, I' million in n·\l·nu .. ·, for 
,1h<>11I 2. ~ milli1111 ti"llL' n1hurnl orn;inwnl;1k ,\round 
Ill 11111 of h~ hri.I lom;ilo 'cl·d, ;iri: produced in I:' 111 

20 \<1ric1i.:,. l:\(hl,i\d~ f11r PcllN'l'll ( ·omp<in\ (l .":\1. 

Biin<tnil ""'I cird;imon pbnt .. Mc pr11dun·d for the Indian 
market. Micropropaf!;ition farili1ie, arc ;ii"' ..:xlcn1kd 111 
manl!o. f!llOl\<l. roconut. oil p;1lm. ruhhL·r. 'unflower and 

r.1,tor oil 'cr1k 

IAHs·, 1i-.-.u.: cdtur..: bhl•ralt on· compri"'--s 
fi\e ~rowth room-. wilh a capacity lo accommoJat..: 
.UKl.1100 cuhur1.:-s. It n~fcr, facili1ie' for m.:Jia 
pr..:paralion:-. of 111.IKIO cuhur..: hl1ttk"> per day. It ha.' 
dim<!k·contrnll.:J ~r.:cnhou-...::-. \\ith a ... haJ..: hloc:l..in~ 

anJ fo~!~in!! ... y ... t..:m' for harJ..:nin!,! plant' for th.: 
domt.-slic marlcl. Th.: bhnralory al-.o deal' wilh Ji....-a....­
~r .. -..:ning.. anJ d..:anin~ planb for 'iru-...:-. anJ haL·lcr!a. 
R..: ..... ·arch lahoratnrie-. for micropnipa!!alion. ,.om;1tic 
..:mhr!•l!!..:nc-.i,.. hioch.:mi-.tr!. immunol•J!!Y. \irolo~y. 
rlant hi:0tlth. cellular anJ moleculir hiol•l!!Y ;ir,· al'41 
llCin!! s..:l up. AJdrt."-': lnJo· American HyhriJ S..:l·do,. 
P.O. R11x 711'1<1. 17th Cro-..,. 2nd ...\ \lain K R Road. 
R;in 11 ·nbri 2nJ S1;i~..:. Ban!!al ire · 5ti1111711. lnJi;i. 
IS. 1111, ,._ Bic 1r,·d11111/. '.~.\· w:J 01·r.-lt1pm1·111 .\loflitor. 

'' · :. \larch l'~J_;) 

lndonrsia 

Th.: <. cntr;.il Rc..,...;irch ln,tiiuh: for Food l'rnpo, 
(l'Rlfl'l in lnJ11n1:;.ia. and IU Sl· .. .-J, Am..:ri•;L' of Sbt..:r. 
lo\\ .1. ;ir..: workin!! l11!!elh.:r lo Jo:\dop in.,...ct · re .. i:-.tanl 
corn 1hrough geno.:lic eng.in..:i.:rin!!. Th .... lar!!d flC'I in thi' 
\\11rl.. i:, the ..\,i;m 'h:m horer. \\hich c;m c;m~ yield 
lo,, ... , of up to .+II pl.'r cl.'nl. Reccnt aJ\;tnl"..:' in !!en..:lic 
en!!in..:crin!! h<t\l' m;id..: po ... ,ihk the rnnf..:rring of 
·l·-i,l;in(l' to 1hi' ....-riou' in....-d p..·,t h~ tr;m.,formin!! 
cnmm,·n:i;1f lin.:' \\ irh in>ect n1ntrol pr••h:in !!'-'""' 
i,ol;11c:J fr.,m Bu< ific, 1 tlr:iringio: •: 1 I Bt L 

( ·um.:ntly. c"rn hrc.:..1..-r, in lnd11n.- .. i.1 (;ii the 
\bl.mg Rl·.,.·;m:h for "'""I Cr11p') .ire re\ il'" int.! 
!!l·rmp!.1,m in order I•• -,ded line-. rn•"t .1ppropriak lnr 
inclu-.ion in 1hi, hi111cchn11lo!!~ pro!!r.rn1m,-. In ;1dditi11n. 
ICI °":cd, h;1:-. proprict;1r~ g.·rmpb'm th.11 ;1l-.11 m;1~ hl· 
'uit,1hk .inJ ii j, hnp.:<I 1h.11. in 1h,· lont.!·t··rm. 
n1mm,·rri.1li1.1ti11n 11f 1h,· in'l'd · re·,i,1.m1 pl.inh .-;m he 
.1d1in,·J throul!h p;irtn.·r,hip \\ilh ;! pri\ak comp.my i.1 
I nd11ni:,ia. 

Dr. lhr.1him \l.111\\,111. l>irl'll11r nf C 'RIF< '. i, 
hrin!.!inl! tng.·:h,·r ;1 !cam .,f 
\\ h11 \'.ill p.trlirip.11L' 10 

rl',e.irdi. 

lnif,,n,·,i.m , .. i,·nti,h 
thi' .-dl.1h11r;1ti\l' 

,\, thi: pr11jell pro;.:r•·"l''· lhl·r,- \\ill hl· fidd tri.1(, 
of lran'l!enir pl.mi... hoth m lndnnc,i;i and thl· 
l. nitul S1.11c,. ICI S.·cd' h;i, rnn,idl'r.1hli: ..-xperi.·nr,· in 
\\orl.ini!, \\ilh f..:d.-r.11 rn'.ubfor' on 1h,· Jl·\dopml·nt of 
\ i.1hk· 'tr.11l')!il·, f11r fidd 1.·,1ing tr.!n,l!cllii: rnrn .• in11 h .... 
rondurlnl fidd I ri.1(, in low;i and Ila\\ ,1ii. ,\, p.1rl 111 
th·· 1\ BSP pro1!,r.1m nW, rq.'.ul;1tnry j,,llC' in lndonc,i;i ;ire 
h.:inl!, ron'ilkrnl. Th,· m.1i..-rial g.:n..-r;ilnl hy lhl· 
CRIFC IC'I Sc.-d, rnll.1hor.1tion \\ill allo\\ pr11f!r;11nml· 
p.1rlicipanl• lhl· 11ppor111ni1y lo l!,;1in dirn·1 npcril·nrc in 
thl· rl'i!,Ulator~ Ml'.I. (Sonrr.:: fli11/.i11k. \'ol. I. :\n. ~. 
I •i•n) 
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ISl'HI 

Israel h.-sLo; for Hll_ 

P1.."ople \·i_o;iting ls;·ael for more than lhn."C months 
will ha\·-: lo be ll."!'led for HIV. Starling in January 19QJ. 
\i<;a.o; for an\·one infectei! with the \·irus will Ix. limited 
lo stays of k."S.o; 1han three months. sa'.·s the interior 

ministry. 

Tests will be requi-.:d first for foreigners living. 
and work!ng in Israel. lh.: n for lravcllers slaying. more 
than lhn."C months. The larg1.."Sl group likely to he 
affected will be Palestinians from bracli·occupied 
territori1..~ who work in l~racl but arc officiail~ 
considereJ to be for.:ig.ners. 

But !he mca.,un: will al'\O affect the large number-. 
of f1m:ign scientists and tc.:hnicians in l-;racr., high· 
technology industrie'>. as wet. a.o; vi.,iting rcs.:-archers. 

Israel ha.o; ad milted lh~ l for ihc pa.<.l six month., 
pmspccliw immigrants ha»e had lo lake an HI\' lcsl. 
People found to be infected .1aw bc•n rduscd entry. 
(Source: .\'ew Scienti.rt. 14 No· cm her 11192) 

Italy 

~cw biologv in,lilulc in \titan 

:\ new biology re..carch in,lilute m \lil;in w;t-; 

opened in (kloher t·N2. 

The Oihil ln.,ritule "'L' i111;inc.:d hy !he pri\·ate 
founJ;1tion. 1-1. S.m Raf fade. whi,·h run., a large h1,..pi1al 
;ind re-.c;trch n:n!r.: in \f:lan. I! h;t<. allracled .. omc of 
th.: hc'l hiolo~i.,ts in llaly lo do r. '>l:arch in cell biology 
;ind rcla!ed di,cipline ... laking ad\·anlag.: of !he ln ... 1i1u1 •. ·, 
dose linb wilh dinic;1l d.:partmenl ... 

J...:opo \kldole .. i. th.: Dir.:ct• 1r11f Re,earch. would 
Iii.:.: to creal.: a focilil~ with ;1 r.:put;slion to match th1~ 
of the ln<.titule P;s.<,kur or the \fax Pl.ind in-,1i1ui.: ... 

\lcldnlc,i. who...: own .n!ere'I m .. ignal 
tran<,dUl'tion ;ind <.el'onil me"engcr ,v,l.:m' form<. one of 
th.: major r•~\earl'h proj.:l'I\ at the nc·.1. in .. 1i1u1.:. hopes in 
the ncxl two y::ar' lo douhlc the •:urrent numbcr of 
'cicntific ,t..ff lo around 21KI. \tore than ;1 1hird or the 
in,titute\ re,earch hmlµet romc' frcm outside 'ource'. 
indudinµ thl· national re.,ear<"h rounci! ;snd lhe European 
C ·ommunitie.... Further finanl'ial ind.:pendence j, 

pro\·idcd hy 1hc dru~ rnmp;snie, Ro.:he and Raycr. hoth 
of •>•hich intend lo rent "pace in the in,titule for 
funJamcnlal rc,card1 11n d111~ di,roH·n. 
(Snurl'e: St1t11r1', \'ol. -'<•fl. :' So\\·mb1·r 1'>1>21 

The ;.;;i1ion;1l ( ';tnll'r Rc-.l·;irrh ln,lilutc !ISTI h.1s 
promoted an .. t\1h ;in:·e,I Biolcrhnol 1!!~ < ·l·nlrr .. of 

lhJKlO m2• silualed m lhe l'.ni\·crsity H<>"pilal ISf 
complex in <icnoa. 

The Centre will form the first nudeu.o; in lhe 
·c,en01..-sc Science Park for Biotechnology·. innil\-ing lh.: 
laboralori1.."\ of lhe L' niwrsity. lhc '.'alional R1.."St:arch 
Council and olhcr scienlific in.,litule' in the creation of 
a crilical mi.._., of researchers. incl•1ding. al-;o the 1n1..~nc.: 
of comp;mi1..-.. ha\·ing rdal.:d inler1.."\h. 

Farilitics ar.: included fo;· training. ronferenl·e,. 
and lcchnnlogy lransfcr: larg.:--.l·alc facilit:cs arc 
a\·ailahlc t-y specific a!!n:cmenls: th.: facililie,. wnform 
lo lall."Sl national and int.:rnational re!!ulation... Im 

biological and hiotcchnologica· r1..~;1rch. 

Ba.'iil res.:-arch acti\·itics :ti the .:enlr.: \\ill ir.dudc 
molecular biology: dc\'clopmental hi. 11• '!!Y: hi1 ichem i'! r :•: 
bio.:ngine.:ring: genetics: imm unolt'!!\. Th.: c.:n!n: 
intend'>. lhrough it<. pr;nimity t< ·the ho-.pital. to hccomc 
in\·ohed in drug dc\'clopmcnl. him re~arch projecb I 1 

clinical trial.... Fur detail'. wrik to: IST -A Bl . 
\'ial.: lkned.:110 XV. IO. 1- lti23 I < ienoa. T d.: C"I) 111 · 
J52l\2.' - 35J~521 · :\5.\4515: F.1x: (N) 111-35551.'t 
(Source: EBIS. Vol. 3. ~o. I. 111•1_,) 

Japan 

:-.;a1ional lnslitute of Bi1N:i.:n\·e .ind Human­
T echnologv l~IBUl rl·11rgani1cd 

On I January l'l'I.'. the A!!cnry ol lnJu trial 
Sci.:nce ;ind T crhnology of MITI reorgani1ed th.: 
.:xi ... 1ing four ch.:mical bhoralori.:' inlo the '\,11ionoil 
ln-titute or Ri1N·;i:nc.: and Human-T crhnoloµ~ ( '\IRll) 
an,! two other in'>titutc-.. 

The :\IBH i·, .:xp.:ctnl to play ;sn import.mt rok· 
m ;tehie\ ing h;s,ir ;ind Pri!!in;1l rcw;1rchr, on a \\ iJc 
ranµe of ficl<h covcrin!! hio ... ci,·n(e ;snJ hum;sn · 
t.:chnolo!!Y· II h;l' l·i1!hl rc,e:srrh ,lcpartml·nt.. with 
patent micro·or!!;IDi\m Jcp<,..itnr~. The'c Jl·p.srtmcnb 
;1re: Riomolcl·ulc' Dep;srl m.·nt. Biomokn1t1r 
En)!inecrin!! Ocp;1rtmenl. \lolecut1r Biolo!!Y 
Dl·p;irtmcnt. Applied \licrohiolo!!\ lkp;srtmcnl. 
Bioengineerin)! Dl·p;srtmcnt. Rio'i!!nilllin!! lkp;1rtmcnt. 
Hum;sn lnformatic' Dep;srtm.·nl ;ind Hum;sn 
[n\ironmenl sy ... tem Deparlmcnl. (Sour(...-: .\f'I\ I 

R..tc1111·. fanu.sr~ 1'11
).\) 

Uthuania 

J. i I h ll a n i a n i n' I i I 11 I : 'p ,. ,1 r h· .Ill ' B .1 It i r 
hiotcchn1ili!ID: 

Thl· ln,tiluk 11f Applin! En1ym"1n!!Y· \'ilniu.... 
l.i1hu;snia. j, rapidly cml·rl!inl! ••~ thl· mo-.1 dynilmir 
hinkl'hnolo!!Y conci:rn in lhc Bahir SI.sh:' II w;s' huill 
in 1117'\ h~ lht· l ·ssR-co:tlrolkd \tini ... 1r~ of lhr \1nlir.1l 
lnilu-.1r~. w hid1 pro\iJrd •'"urnl hudl!d 'uppnrl. 
l.1lh11;sni,1\ dn·l.1r.1ti11n of in<i,·prniknn· in !'I'll m,·,tnl 
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1ha1 lhc In .. 1i1ul•: and ih .. 1aff of more lhan 71Ml became 
inaea.,ingly depcnd.:nl upon 1he rewnue g.en.:raled hy 

~"-.., of iis prnducb. 

Thanb In 1he fnh.-sighl of i1s Dircclor. 

...\nyd<L' Janufai1is.1hc lnslilule h;:i..o; hc..-cn al ka."l parliaily 
succ1.~o;ful in hridging the funding gap created ah.:r 
suspcn .. ion of Sm·i'-·l -;uppo•l hy .:ar:ting hard curn:ncy 
from W.:-.1an counlries. ll wa_-.. Janulai1i-. who look lhe 
decision 10 de,·dop ~n unrivalled collection of rt.""Slriclion 
cn1ymcs. The manufacturing co,.ls for 1h1.~ .:n1ymt.""S 
Jr.: I.iw. 1hc 1cdrnolngy rdali\·d~ simple. ;ind 1hey can 
he sold in .. mall quanlilics and ca.,ily shipped ahroaJ · all 
imporl;tnl considcralinn" for an organitalion compcling 
with Wc-.1.:rn compani1.-s lhal ha\C accc.,_, lo lh.: latcsl 
cqu i pmcnl and a wdl · dndopcd r ran., port in fra.,l ruc-1 u re. 
Throu~·.h hi., conlacls ahroaJ Janulailis ha.o; been 

succ1.~ f ul in '-Citing. his cr.1ymc .. 10 15 f1•rcign companic..-s 
(including l"S· ha.....:d '.':cw England Biolahs) anJ the 
lnslilurc now earns ;iround SJ-10.(MMI a year from this 

source 

Conl<Kl 1h: lnslilulc of Applied EPt~ molo.;y ill 
F c rm : n t u S. \' i In i u'. 2 :l 2 II 2 S Li : h u a n i a . 
Tel.: -711122 <•-H 2711: Fax: •7 0,.!2 <i-'.! ti.!-': 
Tdcx: .!ttl L\_"\ FER Sl.'.. '.Sou•(e: E11ropc11'1 
.\liaof>iologv. Janu<try Fd1ru<1ry l'H.'l 

\lala~,ia 

Eco!!'-· 1 ( Ltnghorne. PA l h .1-. .-.ig:l :d ;1n R.I.: D 
agrccn·..-01":lh1he \faby ... i<1n Agricultur:il Re\1:.1rch ;·nJ 
Dc\d1 pmen! ln,1i1u1e (\1ARDI: Kuala :..umpur) I•> 

-.un.:~ and i-oble '-·nlomop<tr<t,ilic ncm;iloJ:, I« con!rol 
agrirnhur;il pe,h. \1...\RDI. the g11\.:rnm1.:nt;1: rc~ticiJ.: 
r.:,e;1r, h anJ e\;iluation agen(y. will i"1ble the 
n\.·m;itoJe .... md perform fidJ le'!!- on local rc ... 1 ... Ecngl·n 
''ill id.:n1ih ;ind work lo cnmmerci;ilite lhe nem;110Je 
i ... ob10.: .... F(occr. h;1:-. ,jmilar ;igrl·cml."Rh en 1\1a-1r;1li;i ;mJ 
ll;1ly. (S.111r(o.:: Clwmi,·1.1! lli·.-k . . •I \1ar.:h ;•1•1_\) 

C. Rf:SL\RCll 

Re~arch on human itrnr~ 

C i.:no.: .1h11orm;1lil} in md.tnomi! 

Rl·,e,1rd1er' h;1\ 1: lor;1to.:J .1 !!o.:nel ir ahr. orm;1li1 \ 
nmnn.:to.:d lo md.tnom;1. ln\c,li!!;1t11r' ;•I lho.: l "ni\1·r,i1y 
or 1 ·1.1h , •• id lho.:y had qron!! o.:\idenco.: 1h;1t onl· ropy or 
a !!l"ne lh;il conlro(, n·ll !!row1h j, mh"n!! amon!! 
mcmha ... or (l•rtain Lsmilir,. Th<N" who inherit lhe 

;1hnorm.11itv ('ould hl· "' n11H:h ''·' :'iO tim'-·' rnorl· 
'1M·o.:p1ihk to dc\clopinJ.! 'kin c.inn·r. Tho.: i!roup ha•. nnl 
i1Icn1ifil·d lhc J.!l"Ro.: i1 ... clr yet. hul lhl·~ hdie\e I j, 

dclckd from a ... m;11l rc~ion on chrnmo,omo: 11. 

Two olher finJing.-" indicalc lhal the l"lah 
11."!\Carchers arc homing in on the rig.ht ;irca • anJ that ii 
may he important in all ca.'\l.'S of melanoma. They al.,,., 

-.uggl"-l th;!I the Jiscowry may ha\·c implications for 

Olhcr forms of cancer. including leukaemia. lung cancer.. 
anJ ccrrain hrain tuanour.;_ .-\nothl."r ... 1uJy poinlcJ lo 

chromosome 9 a_, one of rhc l."arlil."sl pri1hlcm area.' in 
mdar.oma. ewn if olhcr g.en1.-s were imoh-.:J. Oth•:r 
rt.~~1rch ha..' poinrcd to a gcnclic ahnormality on 
o.:hrom1>!.omc I. hul that work ha.' hecn Jifficuh lo 
confirm. 1Ex1ractcd from Bi11crd11111/og_1· .\"t·M·s"·atd1. 
7 Dcccmlx·r l'N2) 

( icnc lhcrap\ rlan targets melanoma 

Clinical trial., of a ,·a1.:cinc to treal skin c:mccr 
could slart in Britain hy 1hc cnJ of l'>'l."t The ,·ac(inc. 

which is a simpl:.: form of g.cnc lhcrapy. joins a numher 
of experimental stratcg.il"S lhal aim lo slimulatc lht• 
immune syslcm to allack cancer cdl... 

An~us Dalgleish. from St. Cicor!!e·s H1,...pi1al in 
l<rndon. ~ys 1ha1 ahh<>ug.h the Holy Ciraii of research is 
to find a !!CDC to turn ofr cancer cell\, a .-.implcr 
approach 01ich1 he Odh:r in th.: ,.h,>rt term. Dalg.l.:i ... h 
and t>is lean haw focused an a protein called \iHC 
eta.'-' I. whid i ... nllimally \ital for triggering. an immune 
rc,por.'iC In I ircig.n pro1ci11~. T ·cell' of the immune 
'Y~lem "rcc1~r.i1c· protein ... a.<o foreign only if they arc 
h<•und to \11-IC pwtcir,.,_ Canc1.r proteins arc nol 
fo<ei!!n. hut 1hc:~ ar•· ahnormal ;ind lhc immune syslcm 

,om.:limc' ;1:;;Kk' !h1:m. Hm•1:\·cr. md<1noma cell' 
u~u.111~ la•:k \111C cl.1.,, I protein~.. .\-. .1 rc ... ult. !he 
.1!-norm;1i 1.:a11c,·r prolc;n, !!o unr.:c•.,!!ni1cd ;mJ lhe (CIL' 
pr ilifrrJI.: llRlhcck•:J. 

Dal!!lci,h ;inJ hi' ·:olle;1~uc' ";mt to u-.c \1UC 
C .I.'-' I .l' ;i ··,;1c:inc .. lo alcrl thl· immune ... yslcm lo 
mdannrna cell· .. Thl·y h;1•·c n:hur..:d md;inoma cell' in 
lhc.: l..ho:-;1111r~ ,.r.lm p;11i.:n : .... ;ir.J in,erlcJ inlo thc'4.' cdL ... 

th.: gcn1· ro.:,r1·n,ihlc for pro<lu(in~ lh.: \1llC Cl;L"' I 
p1 11ein. 

Ir. mKc. 1h.: \iKcme h;b produced .:ncoura!!iR!! 
fl'ull ... II incrt;t,cJ lhc ;1rroun1 of \HIC Cb" I prokin 
p:oJurcd hy th: mice and :h1:ir 111mour' 'hr;tnk. P.ut 
\{ienli't' \(re'' 'h;1( lhi' r~pe of \,IC(inc i ... unlikely lo 
v.;1rk on it.. m.n ;1!!.1in ... 1 ;tn c'\lahli·.heJ rumour. It i ... 

inll"nded to hl !!:\en afkr ,ur~'.ery h• r1:mmc" primary 
md;in11m;1. rc.:Jucing rhl· rh;tncl·, of ctnca cdl, 

'f rl·;1Jin~. Da'i.:lci'h hope·. 111 'cd l"lhical ;ipproval lo 
\I 1rl ,;rfcty tri;1 '· Tho.: \.rccinl· '-'nU!d ho.: !!iwn lo pl·orlc 
v. ilh ....:v:ro.: rio.:!;inom;1'. (Sounl·: .\"1·w St"it-llfi·;c'. 
~,. Scptcmhl·r I"'•~) 

~nrlin..:.J:1e;t,1l n.:11' from molhcr"' hl.!.!!ili.!.!!!hl 
Jni!kc ~·.ru:J\"'!ing ,,1kr 

"ic\cral 1!rot1p' ;ire v.orkin!! inkn....:ly In J.:n·lop 
ar• ;t(lern rtiw lo ;1mnio(rn1c'i' or chorionir villu' 
'~mplin!! lhal '-'Ollld ';1mplc m;1tc1 nal hlnod in,rcad when 
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koking for Down·s syndrome and a \ariety of genetic 
di:\lndcrs - a method that would be safcr :.ind could be 
done months earlier. 

Prok~'l.>r \lariJ Palla\·icini d1..-,.crihcd work al the 
l' nivcrsity of California in San Francisco using 
lluoresccnl markers lo lag the rare (octal cdb in :1 
molhcr·s hlood. By s.:arching lhe aduh blood for certain 
cdl l~T~"'!'. madc onl~- by the fnelus. r1.."'!'.Carchcr,; were ahlc 
lo single out foetal cell\ from 11 of 11' samples. 

R1.."'!'.Carchers al lhc l' niwrsil y of T cnne-...;ce. in 
collaboration with lntegnlcd < ~cnctics of \1a.'\.'\achu,.ett.-.. 
u . .;cd cdl" from maternal blood to analy-.c ahnorm;1! 
f1>clusc:.-. among hlJ pregnancie.,. Thc group lcd hy 
Dr. Shcrm;m Elia.'. purified fo.:tal cdb. fwrn Mood 
sampl.....;, t;iken from mother' known to Ix- carr~ ing. 
foctu~.... "ith chromosomal ahnormalitie-.. l' "ing. 
lluore~c1..·nc .. • in -.i1u hyhrii.!i.1;11ion. they wer.: ah!.: to 
\i-.uali.1c pr11hlem chrom11'ont.:". Th..-~ ''1iJ ihe J;11;i 
poinlcd 111 lhc method\ 1..·\.:n1U;1( u~·fulnc'' in lhc .. :lini<.. 
hut that mor.: work w;1' n<-'1..•J.:J. 1Ex1ral'(1,.·J from 
.\fc(iru1,· Ifill'~ Bioro·i:110!11g_\ \'onnatc/1. 
7 D.:o:mn,:r 111•121 

R1 "·' Cri11\ .rndli ;rnJ ( ri'lt •fnro p, in1.1r11li \\ ..:r..: 
n;;1rri1..·J in lh<.' \ill.ti!<.' .-hurl'h on 1-t 'm.:mh..:r lh-l-l •• rnJ 
th .. ·~ p;1,, .... J ••n :1 uni,111..: inh1..·ritoinr..: \~hirh w,·n! 
unJi,,·1!\1..·r..:J for n1.·;1rl\ thr..-1..· and ;1 h.11f u·nruri,-,_ 

\lnlic11 r..:,,·;irrhe.:r' h;i\,· Ji,rc•\,·re.:J th.1t -lll of th,· 
ri1n. n11r1h,·rn lt.rlian r..:"•rt of Limon,·-,11l·Ci;irJ;1·, 
l.0011 r..:,id..:nh. ;111 r..:l.11t.:J to .:;irh 11th..:r. P''"t.:" ;1 
mir;1n1lou' c,·n..:ti.: mut.11i11n \\hirh m;ik..:' thl·m immun,· 
to rh11f..:,1t.:r11I · an import.int CIU'I.° of r"r11n;1ry h..:.1rl 
di,1..·;1., .. ·_ 1?n.: ol th,· llil!l!l''I kilkr, of th<.' t\\o.;ntidh 
,-l·nlury. 

l ntil n11w Limonc·, onl~. rbim to fam..- h"' h,·,·n 
ih lo.:mon on·h;1rd' · lhc olJ,·-.t ;ind mn't northcrl~ in 

Europ..: 

rk'l'<IH"hl·r-. from lh..: l'ni\cr,il~ of \til;rn. lcJ h\ 
Profl·w1r Cl·,;1r<.' Sirtori. h;1\c alrcady r..:pn.Jurl..'J the 
prnlcin. nl<llk ny !hi.' 1.imone.: \!l·nc. \\ hirh cl..::ir' th..: 
;1rt..:ri,., of choJc,lt.:rol. 

A SwcJi,h pharmari:ulii.:al romp;in\ j, hdil..'\l'd 111 
h.: on the.: hrink of ;innounrinc .1 J..:;il lo m;1~,- prmlU(<.' 
1h1.: prokin in 1.1hk1 form. b,·n111;il!y. 1!1..'0dir 
..:nl!in1.:rrinl! m;1y he.: U,l..'J lo ,.n,ur,· 1h.11 1h1.: hcndih of 
thr nrntanl t!l'Oc ;1r1..· pa_...,,.J on. IExtrackd from Tiu· 
Furnpnm. I 'I· 22 'o\ i:m I-ea l'l'I ~I 

Two di,1inrl. inhe.:rit.:il di'l'"''°' · L1t,1l L11nili;1( 
in,omni,1 {I-Fl) :ind ;i 'uhl~p,· 111 l.1mili;1I < ·r,·1111f..-ldt 
.I.: k11h di,c,N: (C .II)) · ;1n· hrn h ;1.,.,oci.111.:d wi1h .1 ,ini!k 

mutation at codon 17S in what i-. known a.-. th1..• prion 
protein (PrP) g1..·ne. A lar~.: t.:;1m of res.:an:h1..·r... he;1d..:d 
hy Pi.:rluigi CSambctti of Ca....: \h-...rcrn R.:...:n·c 
Cniv.:r .. ity. U..:vcland. h;t, r;1rri.:d c>ut r. .. --.ean:h th:ll 
sug.g.:'>ls th3l J. common polymorphi-.m at codon I :•1 of 
the PrP gcnc intcracL-; with the.: mutation al position l 7S 

to d.:terminc which dis.:;:.x· i .... manik,1.:J. <sambcni\ 
t.:am sequenced the PrP g..:n.: rrom two group-. of 
15 suhj.:cls with 1..'Slah'i~heJ FFI or l'JD and founJ 1h;11 
all c;,rried a mulalion al codon 17S that ;.:sulh:J in tho: 
suhstilulion of a.sparag.in.: for a.-.partit· acid in PrP. They 
al'\I.• found tha! codon 12<1 in tho: g.en.: .:nci,...k' 
methionin.: in all FFI ... ubjo:rts and \alin..: in ;ill (JD 
suhjects. The res.:arl·h.:r' 'ugg.o:'t th;u an inte.:raction 
betw.:cn m.:thionine or \;iline.: ;1t p1"i1inn I 2'' in PrP with 
a.'par;1.!!inc al p<1'ition 17.'\ might r('Ult in two ahnorm;tl 
isoform-. of the pmkin th;1t diff.:r in n1nform<1ti11n ;inJ 
c;iu-...: di-.tinct Ji-.e.:;1-..:' hy formin_!! in,oluhl..: prnh:in 
a_!!gr.:gate .... ( R..-printe.:d \\ ith p..:rmi,,!on from Ch1·111in1/ 
& Engi11t·aing .\1·1n. 2 '."11\ ..-mh1.·r l•»l2. C11p~ rii.:ht 
(I 1J•.>21 .-\meric;rn Ch..-mi.:;11 Sacil·t \ ; 

.-\ 01..'\\ hil.!.h·r..:-11lu1r11n. rhri:.:·Jim..:rhi.111.1! 
'rructur,· of ~lut.ithi.me.: S·tr.11i-f...·r;1-l· 1CiST1. .1 h\rr 
,J..-t11\ i fi;at inn ..-r.1~ m .. -. r11ulJ h..-lp r,·,._·;1rl'he.:r·. u nJ..:r,1.rn,I 
h"" lh..: li\<._'r m..:t.1h11li"-' ... 1r,·in1•1!, Pi, -uh,:.in.,· .. ·1 h,· 
X · r.1~ rry,tal -1rn.:t!.lrc \\,1- .iht.1in .. -d h\ Rid1.1r·f '\ 
_-\rni-tr••nf! 11f th,· { ni\o.:r•i!~ •II \!;,rd.ind. ( .. 11c-L'.,· 1'.1r~ .. 
( ;;,ry L. ( iillil.1nJ of 1h,· (',·nkr l11r .-\,h,111..:c«f l{.-,:.1~, h 
in Bio1.:rhn11f, •I!\. Rnl·k' ilk-. \1.1n I.in,!. ,111,l 1 lk -...11 i .. n.d 

- . 
In,! ii ult.: 11f Starn.hrd' ,1,;_ T 1..·drn .. 1, •I!\: ,1n,f I\\ 11 u •lk.1'..'. u,· -. 

Th..: r,·-.r.1rrh .. ·r-. r.-1.1pplJ. ;1! "2.~-A ~,·-11l111i11a. nwr.: 1h.1n 
~1100 ;1(11111' ;incl -l;.t .1min.1 .1,-i.J, th.it m.tkl· 1111 1h,· 
.:nt\m..:. Th..: 'trur1ur1.: ,IJ.,w, th.11 \ i"IT h.1' t\\11 
Jom;iin'. nn..: th.11 hinJ, clut.1thi11n,- .111,I .m11th1:r th.11 
l;1ki.:' nn Jifh:rl·nt -hapi:' in dil f..-r,·nt ;,.,,:Ill\ nll'' t11 bind 
;1 '<1ril..'I~ ;if 111xic m11kn1k,. _.\ t~rmin..: r,·,iJm· in 1iw 
;..:lih· -.i::: i, in\111\,·J in adi\;i!i .. n ol )!l11t.1thi11n..:. \\hilh 
ri:;KI' \\ith lhl· toxir ,ufhl;tnr<.' 111 r,·n,f..-r it h.1rml..:,,_ 
( Rcprinll·d v. ith p..:rm1.,.,111n fr11rn Ch.-1111< 11! ,\ 
Fn,c:i111·•·m1g .\"nn. 2 '.\m..:mti,·r 1'1'12. ( "op~ril!ht t f<J·I~) 
Amnir;m Che.:mic.1i Socid\ 1 

c ·anr.-r h.''L'<1rdwr' from th1: ( il·rm;in < anr .. ·r 
Rc'l';ir,·h C,·nlrl· ir. lkiddh,·rl! ;ind lr11111 th..: '\11do.:;1r 
Rc,,·;1rrh ( '..:ntri: in Karl-rube· !u1 l' f!Lrd·: :1 'i!.!ni ric;HJI 

di,rmi:ry. Thn h;1\.- iJl·n1i1i,·J th..: l!:..'nl· rl·,pomink for 
mda,t.1;ir 1un1011r.._ In a tumour of rh,· panrr .. ·a, in r.th . 
lhj, \!t..'llt..', lP4k·f1,11llt:J ('rJ--l-l. h;t._ h,·i,:n pro\nl Ill he 
rap.1hk 11f rn;ihlin!! th.: 1kCl'Dl..'r;11.: l :inc.:r cdl' 10 ,prc;1<l 
1hro11!-!ho111 1h1.: hody. lh.:'l' itin,·r.int rdl-. ;1r1..· l''Pl'l iall~ 
fcarnl .1:. nwt.1,t.1lir tumour ... In nw-1 r.1,l·, ii j, not lhc 
initi;1tinl! 111m1111r that kad' 111 J,·,11h hut r.11lwr lhl' 
m...-ta,tir l11m1111r' v.hirh 1k-.tr11~ nrµ.tn' ;tnd ti.,..11,-. C'D· 
-l-J j, n11t ;1n unknov.n 1111.1n1:1y for !he ''i1·nr1'r' 
l'rt:\ iou,I\ . hm\ n l' r. I iw )!l' n .. · \\ ;i, ~ nov. n on I y ,1, ,111 

,1dhe.:..r\,· mokrnk v.hirh <h'i''' 1h,· cdl' of the i111m11n1..· 
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-.y ... tcm on their journey through !he hlooJ n:-..'>l:b ;ind 
the lymph;1lil· -.y-.km. h ap[l\.'ar-. !ha! !he lumour cdl" 
exploil lhis ch;iracll·rislic. Thi' Jiscm·cry o~·ns up new 
[".'r>pn·ri·,'-·" for the '\cicn1i-.r-. in lheir fighl ap.ain-.l 
mda.,la.'i': one day. monoclonal anliho<lic' Jin.:clcJ 
a!!;1in-.l U>-..J..J oiuld pcrhap-. hlock lhe klhal command 
chain in lhc tumour. (Sourrc: Scala. Ckrohcr 1'1'12) 

Protein warn-. of colon can1.:cr rdap~ 

,.\ ... imple .ind -.;1fc way uf analy,ing lhe ;u.:li\'ily of 

colun cancer l·dl-. oiulJ hdp Jnclur' lo preJi1.:l whether 

the Ji-.ca-.c i ... lit..dy lo recur afler 'urgcry. People al 

ri-.1.. rna!J then he gi\cn prewnlih· an!ir;mn·r Jru!!'· 

:\ rc-.c;1rrh tc;1m lcJ hy lhr.1him ..\1-Shenehcr. ;1 
'ur~~con al \le( iill l 'ni\\.:r,il\ ;inJ 1h,· Royal \'icl11ri;1 
ltn-.pit1I in :\1nnlrl·;1l h;1' found ;1 pror.:in that \\a-. 
,i!!nifir;m!ly hil!.h,r in 'fll·,·imi:n' nf •••l11n 1i, .. uc from 
[l\.'opli: \lh11 bkr ,ficJ lr11m rol .. n ,.1nccr th;in in pcopk· 
'.lho 'llr\i\cd for fi\c or m11rc yc;ir,. Th1.: pr<'lein. 

l..nm\ n ;1' prolikr.1tinl!. rcl! nu, k.1r .1ntil!i:n. nr PC'.'.:\. i' 
;1''"" i:11,·,( \\ i1h rdl di\ i .. ion. To idcnt if~ the prnh.:in. 
rhi: rc,,·;1rch,·r, ll'nl ;1 m11nnd11n.1l ;intihcuh \\ hi•h 

"r'-·c11!!nih·J onl\ P< ' \ 

.. \: . ..,lwnch,·r .ind hi, c11lk.11!.u,·-. c\.1min,·,I rh,· 

ri"u-· '·•mrk' .ind m,·dic.d r,·c11rJ, 1•f .JO p.111,·nh \\h•• 
h.1d !''•rt 11f rh,·ir 1:11(,111 rc·m11._,.,( hn·au....- nf ,,in,·cr. 
I 11<·\ ( .. .,k,·,I .11 h1•!h c;11H·,·r ccil, and 11orm.1l 1i..-uc fr,1m 
1h,· c11! .. 11 •• 111,( 1i-1.·d .1 ·pr11likr;1fi••n in.k\ ·In J,·,nih'-· ih« 

;1m1•11ri1 ·i! I'< '.\.\in 1h1.· .-elk Th1·\ found 1h;1t in pc1>pk­
\\ ho1 di,·d .. r c11l11n .-.111..::.:r ho!h r.1nc.:rn1h .ind n••rm;tl 
,,.11, h.1.I .1 l11l!h,·r pr11likr.11ion in1kx. 

_.\(·\heni:h,·r hdic\''' 1h.1l l'C:\:\ ;in.1ly ,i, (•Hild 

pro\ id;: .1 hdkr predir1i11n ol lhc 0111'111111.' of the Ji,1·a''" 
... llrl.!l'llll' rl·mn•, ing Ctn1·l·roth li-..11.- l'1>Ufd ;1-.I.. thl.' 
p.11h11l11t•i,1 !11 rdl 1h,·m 1hi: pr11likr;iiion inJc, in 
;iddirion 111 lhi: l>uk"' ,1.H!l'. :\l·..,hi:n.:her c.111ti•m' th;1! 
ii i' ,rill '"" l.';1rh lo d1."ri1k on tr,·almi.:nt ,ol.:ly Pn th.: 
pro Ii fi:r.11 inn indi: x. (Snurn·: .\'n1· Scil'llfi 1f. 
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< hildr,·n \\ith al.'llll' li\l'r lailuri: ;1ri: ahout 111 
ri:r1·ih· 1r.111,pl.111h 11f l!cndir.1lly i:ncinl·i:reJ li\·,·r rdl ... in 
.1 tri.11 In :\m,·ri1.111 r, .. ,l-.1rd1,·r, th,11111,p, 11111.' day kad lo 
;1 Cl.'n•· I hn.1py for Ii\ 1·r ifi,11r,I1·r,. Thi, folln\\' 

1.·xp1·rin11·ni.. \\ ith mir,· in \l hirh l!•·ni:1ir.1Ily mmlifii:d 
li .. ,·r 1l'fl, 'unilcd .ind r11111in11nl !o funnion for nHirl' 
th.111 ;1 \l':ir .1f1n heing tr.in,pL1111nl. 

hir r lw .111im.1l i: xp ... rinwnh. \a\ io \\1K1 ol I h1· 
< ·,·nfl'r for ( ;l.'ne Th,·r:ipy .11 B.I\ l11r ( 11Il1·c,· ol Me.licinl· 
in I l1111>t11n .ind hi' rolk:.1~111·, fir .. t i,ot11l'd lih·r rd(, 

fr11111 lr.in'.Cl'nir mill' lh.1! produn· !h1· human proll·in 
a I ·;1111i1np,in :n tlwir li\l'f,, from \\hrr1· iii' 'crrl'll.'ll 
into the hlnod. Tlw li\l'f r1.·fl, \\l.'f•· lhcn tr;in,plantnl 

inlo min·. \\hirh do no! 1'XJH1''' lhl.' hum;in prokin. hul 

olh.:rwisc arc gendically identical lo the donor-.. Thi-. 
wa.' done hy injecting the cdb into the portal \ein. 
which carrii:' blood lo the liwr. or inlo the spleen, from 
whcre !hey migrate lo !he liwr. 

A f..:w days later th..: human pro!ein appeared :n 
lhe mnu.-;e hl11o<l. showing thal !he transplant had Ileen 
sm.:cc .... ,ful. The pro!cin\ lc\'d remained '\tahlc in lhe 
;mimal for the re'! of ii!\ natural life - .UNI day .... 
Similar expcrimenls with dog ... and baboons were al"> 
... ucci:s..,ful. 

Woo·s tcchni4ui: m;1y on\: Jay he u-.cd t11 treat !he 

mdaholic Ji,ordcr phenyll..d:inuria (PKl'). in which thl' 

J.!cne for !he h'-·palir cn1ym1.: known a.-. pheny lalanin.: 
hydroxylasc (P:\11) i ... dekcli\;.'. PAii normal!~ con\erb 
the amino acid ph..:ny fobnine into tynr-ini:. hul in 
children wheri: !he en/\ me i, mi .... ,ing phenylalanine 

;1Ccumulak' in !he 1-todv ;md i.:;iu-.c-. 'e\·cri: men1;1I brain 
dama!!l.'. StKh 1·hildren ;ire n11rmal ;1! hirlh and c;m 

hi: lri:akJ wi1h ;i 'Pni;1l did th;i! io; low in phenyl­
;1bninc hut trc·:1lment ha, to ,(;1rl \\ hcn they ;irc ;1 fi:w 
Jayo; old. 

..\n111her of \\no·, ,·'ip.:riment~ in\'oh·ed ;1 PAll­
ddiril.'nl mnu'c 'tr;1in J,·\d,,p,·d h~ Willi.1m D11\c and 
colk.11.!lll'' .11 rhi: l nih·r,;ty 111 \\i,i.:on,in in \Lidi,1111 . 
\\1~1 in,,·rtnl lh.: l!i:ne illr mo1u,,· PAii into li\l'f rdb 

j,.,I,1kd lrllm !hi:,,· mi•..: .1nJ fi:unJ thal thi- full\ 

rt·,ioreJ l.'nt\mii: adi'.il\ 111 lhl' cclk Woo inknd, 1t1 
!ran,pi;int rh .. ,, . .:i.:fl, in1n 1h,· 1':\ll·ddicient mici: I••,,.,. 
•.\ hdhi:r thn •an 1r,·;1t !'Kl· in !he ;inim;s(,_ f\1•uri:,·: 
\·,·a Scio11i,r. Ill O.-rohn 1•1•121 

:\n ,·ntirdy n1·w !~p,· of conlrai.:cpti\i: m;1~ h,· 
p11,,ihk Lhilll'. .1 rnrni.1d11n.sl ;tntih .. ,Iy rhat pr"\,·nr.. 
fi:r1ili1ed ''!.!!!' I rnm impbnring in 1h,· uri:ni-. 
Re,i:ard1,·r-. ;11 thi: l 'ni\1.:r,il\ 111 ChlorJ h.1\l i,n(.1!nl 
;ind multipfi,·d ;in ;in1ih111ly 1h;1t tarl!l'h ,·;irly i:mhn11ni• 

cell~. 

Ph~ iii' 'larkey .inJ u1Ileacu,., al 1h,· uni\cr,it\ ·, 

'uffii:ld lkpar!nll'n! of Oh-.!drir' ;inJ C iy n.11·rol11cy 
i,11f.1tcd antihodi,·, \\hich hind to earlv '-·mhnonic rdl, . . 
ralli:t.I lr11ph11hl.1~i... 

\1,1rf..cy \ ti:.in1 i,11latnl .in anrihod! lo a p.1rtinil.1r 
lroph11ht1~1 \\hich anchor, lhl' krti!i1l'd t:I!!! to lhl.' 
l'krinc \\;111. St;1rkl'\ hdi,·\''' rht thi: an1ih111h r111ild . . 
prrnidl' lhe h;,,j., lor .1 nt:\\ Imm of c11ntr;Keption. In 
w11md1 "i11111111ni11."d. \\ilh lhc ;111tih11dy. ii \\1111ld 1·i1hn 

c11;1t" fi:rtili1.:d i:c1•. 1He\en!inl! it from implant in!! in thi.: 
u1er1!'. or rril!l!.cr !hi: \\11m;in\ immunl.' .. v,h'm to 1k,1rny 
lhl' l'l!I!. 

·nlil..•: lht· l'llnlr;in·pl1\l' pill. ,inl'k do'"' of till' 
.1111ihodv lrl'alnwnl r1111ld (,11,I a rnn,idi:rahk rinll'. 

pdh;1p' rnonrli--. The ;mlihody !rraln11·n1 would n1'11 
di,rupt lhl' norm;1l ml'n,1ru.1I r~rf,._ 

' 
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The joh of commercialil'ing the antibody h<t<. 
pa.<;...;cd to Isis lnno\"ation. which ha.-; filed for patents on 
both the antibody and the cell-line from which it can be 
ma_...s-pro<luce<l. They have alo;o paten1ed the use of the 
antiboc.ly in birth control applicalions. Some form of 
subsidy s.> 1ha1 the con1racepli,·e could be supplied 
cheaply lo dcwloping nations might he worked out 
(Exiraclcd from :\'t•I\· Scientist. 17 October 1992) 

Leukaemia translocation 

It ha-; been more than a decade since scientists 
figured out that many leukaemia.<> arise when a cancer­
causing gene is acti\-ated by an abnormal DNA ·swap 
between two different chromosomes - bur just which 
genes were inrnh-cd? Now two teams of biologisLo;. at 
Jefferson Medical College in Philadelphia and at 
Sranford U ni,·crsity. haw linked SC\Wal forms of 
leukaemia to a swJp - called a translocation - inrnh·ing 
a newly discovered oncogene on chromosome : I. 

The reSt:archcrs scoured the DNA of palienl<; with 
acute lymphocytic leukaemia (ALL). a common 
childhood leukaemia. for e\·idence of a translocation. 
Although the proceso; leading to a translocation is little 
under ... tood even today, the researchers found whal the~ 
were looking for when they disco\ered that a gene 
(dubbed "ALL- I") located on chromosome 11 can fuse 
lo anorher gene (called "AF ··n located on 
chromosome -t. Looking at patienrs with other form., of 
leukaemia. rhe reSt:archers al~o found translocation!i 
between ALL- I and genes on eight other chromosomes. 
Furlhcrmore. they found !hat ALL- I i.'i related to the 
trithorax gene in fruit flies, which helps regulate 
dewlopment. The normal ALL· I gene might play 
a similar role in humans. with a lranslocalion causing 
il tn malfunction. (Source: Scie11ce. Vol. 258. 
27 Nowmber 199!) 

Rr~arch on animal genes 

Mutant mice offer hope for childhood disea.o;c 

The search for belier treatments for cystic iibro<,is 
has accelerated sharply with the dc\·clopment of a 
realistic ;inimal model for the diseao;c. In a race with 
other scientist~. Scollish researchers have bred mice wi!h 
an altered gene which di~plays all the key features of 
cystic fihrnsis. such a . ., lun!!. dio;c?.sc ;rnd digestive 
prohlem.;. The mice will help scientists lo understand 
how the di"casc dc,·ciops and enable them to lest new 
dru!!,~ and !!,Cne therapies. 

'1-esearch into CF changed gear three ye•trs ago 
when ,cicnlic,t~ in Canada and the US pinpoinlcd lhc 
!!enc n:<;ponsihlc for the disease. They found that th•! 
!).cne rnde.\ for a protein known a., CFTR which 
normally transport-; sall aero'.'· .. ., cell membrane~ in the 
lunl!·"'· !!,lll and ~weal glamb. If the gene is defective. this 
proccsc, is di-;rupled. But scienli,ts have been unable to 

show exactly how. This is in parl because the disca.o;c has 
no natural paralld in animals. This ha.-; made it 
impossible to study tis.'iucs at each sti:p of the 
di'l!a.<.e. 

David Porteous and his colleagues at the Medical 
Research Council's Human GcnetiL-s Unit in Edinburgh 
haw -made· a mouse that transporl<, salt abnormally. and 
ha.'i early signs of lung defects and digesti,·e problems. 

The learn began by inserting a circular piece of 
DNA into lhe mouse gene that codes for CFTR. This 
disrupl'i the gene. slopping it from functioning. The 
ahcred gene was inserted into mouse embryo cell" which 
grew into male mice that carried the mutation in their 
sp:rm cell'i. enabling them to pa"-'i il on lo the next 
generation. The resulting animal-; had one copy of the 
normal gene and one of the dcfccli,-c gene. like human 
carriers of CF. 

The team is not !he firsl to dc,·clop mice with an 
:.!tered CF gene. A learn from North Carolina 
announced it had de,·cloped a mouse model for CF. 
However. these mice die soon after birth. which could 
make them impractical for study. Meanwhile. at the 
LTni,·crsity of Camhridge a third team hac; de,·clopcd 
another mouse model very similar to the North Carolina 
mouse. Boch animals die from a SC\erc gut disease that 
affects some C:F patienrs. 

Jim Wil<,on and Francis Collins al the lini\-crsity 
of Michigan, say that time will tell how reliable a model 
the Edinhurgh mice will he. Differenc animals in the 
colony had different manifestations of the disease. which 
could shed light on the differences hctween humans with 
CF. hul could also complicate studies of the therapies. 
they say. (Source: :Yew Scientist. llJ Scptcmher l'N!) 

Knockou1 mice 

(ieneticists can now create mice in which any 
gene they choose has heen "knocked our" so chat it no 
longer functions. The ahility to hreed mice which 
consistently develop genetic disorders such its cyslic 
fihrosis. sickle-cell anaemia and atherosclerosi_.., provide-. 
medical researchers wirh a powerful new tool for 
untangling causes and testing treatments. The mutant 
mice arc also shining new light on long-standiPg 
qui:stions in immunology and developmental hinlogy. 

The technique. developed indepcndcntiy hy 
Mario Capecchi of the Univer.,iry of Urah ;iml 
Oliver Smithies of the University o · North Carolina. 
C'hapcl Hill, has hernme rnutinc. A copy of the gene of 
intcrcsl is first disahled hy inscr1ing a ~pecial marker 
!).enc into its middle: 1his render• the original gene 
mcaningle!'>.'i, although the marker can ~rill he read. The 
defunct gene i., then cloned in a lest tuhc. and the 
multiple copies arc injeclcd into the nuclei of stem cells 
taken from mouse emhryos. When tht• doned genes arc 
added. most will end up missing their targets, hul a few 
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will displace chcir funclional ri\·al-i. lhus knocking oul 
l hl' fu ncl ion. 

Whl·n chc sun·i\·ors arc inserted inlo mou..sc 
emhryos ;mJ the emliryos hroug.hl lo lerm. their cellular 
offsrring gel inlo nerylhing. including. the animal-;· 
coal-;. So !f lhe stcm cello; ca-ne from hlack mice. and 
lhe recipienl emhryo is lighl·oialed. the resull is a 
chimera - lighl with dark patchl.·s. each patch a sign of 
cells lhal contain lhc altered D:"A. Breeding lhc 
chimcr;L' tog.ether e\enlually yields cnlirdy hlack 
prol!eny whit:h contain only lht: disahkd g.ene. 

l\.nllck-oul mice .ire already producing re-.uhs. 
Chough no: always lhc one-. rc,carchcr' h;uf hoped fnr. 
A knock -oul mo1kl for cy-.cic fihro~i-. (Cf) - the 
common..:-.t inhl·ritcd di-.cas..: among white pcllple - w.b 
arnounccd la-.t month hy Dr. Smithie,·, lahorator~. 

Though he .emain-. 11ptimi-.tic. his initi;1l ,tudics indicalc 
th;1t murinL· CF differs ,ignificancly from it.. human 
countcrpar!. so in thi-. case mice ma~ not hc a perfect 
modd. Rul knock-oul mice c;irrying intr;1clahlc disc;L'C' 
cau-.cd hy multiple generic defrct-.. '>uch as 
alht:ro,ckrmis and Altheimer\. arc showing morc 
promi,;c. 

With so many polcnt:al u-.e-.. the demand for 
knock-out mice i' brgc. \lany n:-.carch..:r-. hope that th.: 
gowrnmcnt- funJl·d .lacbon L1horalory in Bar Harhor. 
\tain..:. \\ill hccom..: an international r..:pmilory for 
knock-oul micc. fack,on has commi11ed ihdf lo this 
role and is willing lo accqil. hr..:..:d. and Jislrihutc at CO'\l 
n..:w slrain-. of kn11ck-11u1 .... !Source: The Ec0110111il"f. 
5 Scplemhcr 1'1'12) 

Rest';u-rh on plant gt'nes 

In fiN fidd 1ri:1l. En\irogen hai.:kri;1 ck·ar the ;1ir 
of i.:ommon nint;1minanl 

A g..:nctiG1ll~--l·ngin..:crcd \crsion of trichloro· 
cthykne (fCE) degrading h;1ctcria i-. currt:ntly awaiting 
it- fiN field I ri.11. 'aid Ronald l' nlerman. \ice - presidenl 
of R,\:D for lhc l.awrent:evill..:. ~l·w krscy. ha1;1rdous 
w;1-,tc hior..:mcdialion company. This .. dome ... ticated .. 
cousin of lhL· natural microhe will eventually .. he the 
sup..:rior organi'm .. for TCE dq!radalion. he said. 

In lhc trial using 1he nalural organism. con<luckd 
ill <111 undi-.clmed -.ilc in ~cw York Slalc, lhc cor.1pany\ 
hior;il.il~.,1-rc;Klor .syslcm rontaining 1hc miaohe, wa., 
in,lalkd 11n an cxis1inµ pi;inl lhal ck·ar-. TCE from 
ronlaminalcd µro11ndw.11cr. Thc planl i-. hascd on ;1 
lwo·o;lcp pror..:-.-, firsl laking 1lw rhcmil·<tl from lhl· 
waler into lhc air and runriinl! 1ha1 lhrough rarhon 
filkrs. 

Envirol!t:n di\erkd a .,(ip-.lrcam lhrough ih 
hiorl·arlor and lhl·n rnmpared lhc min 1hi:·lre<1ll·d lo 
ronh·n1i1inally·lrl'akd ;ur. Th,· harleria dc-.rroynl 

90 per cent of the airborne TCE. said Uriterman. 
Following the microbial treatment. the air was pumped 
through carbon fihcrs. which cleared most of the 
remaining. TCE. 

l'ntcrman co;timates that hioremediation could 
reduce the cost of Tl 'E degradation h:: about 50 per cent 
in plants where carbon fihcrs arc used. 

Em·irogcn ha, starred the second phase of the 
cxpcrimenl. in which the company will try lo incrca..;c 
the ralc at which the microhe, break down the chemical. 
Discussions about using the t..:chnulog.y arc under way 
with scwral corporations a' wcli a.o; the t·s Department 
of Energy. 

Th.: compar.y 1s cxammmc the genetically 
cnginecrcd version. l. nlcrman "s group isolated the gene 
that destroys TCE and inserted it into £. coli. These 
microbes c;m he fed glums.:. whirh l'ntcrman calls a 
non·compelili\e substrate. Their TCE·hu<.ting can also 
he optimi1cd and ma_,..,i\·e ;1mounts of these hacleria can 
he grown Jl low cost. 

Thc company has talked to the EPA to d..:tcrmim: 
which permit.,. if any. will he n..:cdcd for a trial with a 
g..:ne altered haclcrium. Lnlcrm;m '\itid that the EPA 
will prohahly not require a pcrmit if the engineered 
microhcs arc confined lo a clo-.ed .,ys1cm. such as the one 
us..:d in the current field trial. hut he added 1ha1 
Envirogen plan' lo ronducl puhlic reviews a.<> well. It 
cnuld ta kc hct ween six monlho; and a yc;ir lo ,1;1r1 a 
trial of g.enclically ·cnginc..:rl.·d TCE· busting. micro he.,. 
(Extracl..:J from Biotcch11ology .\'c1n1i·u1clr. 
Hi Nmcmhcr l'N2) 

Following two decades of intensi·., rl·scarch. th..: 
lnlcrnati11nal \faitc and Wheal lmpro\emcnl (·enter in 
Mexico City has ;rnnounced ii .. lasling cure .. f,ir leaf 
rust. 

The rc-...:archer,, found I heir ;m,wer in a Hr<11ilian · 
grown wheat plant wi1h nalural defence., aµ:iin ... l leaf 
rust · defence., thal work even again.,( a disea.,c lhal can 
allad. repealcdly and can change form over time. The 
Br;11ilian slrain Wit' crossed with highcr-~iclding wheal 
\i1rtct1cs. Crop., grown wilh lhi.: hyhrid sl·eds have 
prowd lo he largely ru.,1- rcsislanl over ii 12 · vear 
cxpcriml'nl;il period. r .. .,l dforl., al dcwloping re'i'lillll 
o;lrains h;1vc foundcrcd when rhc ru,I mulaler.l lo a nc\~ 
form. h111 'rienlisl<, havc ilk·n1ificd ;1 gene inrnlvcd in 
wh<1t lhey r<tll '\low·rusling ... v.hirh mean\ lhal 1hc 
di.,ca!>c j., kcpl al su•h a low level in plant-; lhal the 
funcus drl\:' nol have lhc inrenlive lo mulalc. 

The < ·l·nrre i.-. now di~rrihurinµ rhcse ~•rain~ in a 
ncl work of m. ire 1 h<tn I 011 count rie~. (Sourl'e: .'fri1·ncc. 
Vol. 2~8. 2.~ (kiohcr 1'1'12) 
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Research on vir.tl genes 

A no:\\ approach pa\"s off 

"A fain !al.: com.: lru..:·. This is him Da\·ill L..:wis 
of Sourh Oako!:i Stal.: l'.ni\·..:rsily d..:-;crib..:s his group\ 
disco\ery 1ha1 onii:iary lighl and a dy..: lik..: !he 
hrig.hleners us..:d in W<L..,hing powd..:r may help 10 prewnl 
1h..: HI\. \·iru~ which causes AIDS. from spr..:ading in 
inkct..:d parirnts. 

Ll'\\ is and his collaborators al 1wo T ..:xas bio­
medical lahor;11ories focus..:d their work on disru~•ing lh..: 
,·iral l·m·dop..:. In :..:sl !Ubl· experiments. they have 
found Iha! a hydrophobic lluorescent Jy..: - one of a 
n..:wly-Je..,ig.n..:d da..,s of i.1'-naphlhalimide photo­
ch..:mical-; rnntaining hromin..: - dissoln~s in the falty 
portion of !he enn:lope and locks th.: ..:rvelop..: protein'> 
log..:1h..:r wh..:n exposed lo hlu..: light. in a '"photodynamic" 
reaction. 

The ..:n\"dope h..:comes rigid. !rapping th.: \"iral 
genom..: inside. and pre\·enls a key protein on th.: surfac..: 
of th.: \"irus. gp 120. from binding lo rec..:ptors on 
h..:ahhy cells. The mc!hmJ 1hus disrupts reproduction 
and furlh..:r infection. 

"W..: ha\"e found that only \·..:ry low conc..:nlrations 
of this dy..: arc ;1ctually n..:ed..:d to n..:ulralis..: HIV- I". 
Lewis ,ays. II is h..:tter than 1N.•>9 per cenl effecli\e al 
lc's than 70 per cent of !he conc..:n!r;1tion al which AZT 
i' only •)() p..:r cent cffecli\"..: under cornparahl.: 
condi!ion!-1 ... \\11al is mor..:. unlike other phormlynamic 
r.:;•dion-.. this one need" no oxyµ...:n. So ii docs not 
!!encrati~ pol..:n!ially harmful free radicak 

One drawhaci\: hlu..: light docs not readily 
p..:nclrate human lissu..:s. Lewi' hopes 10 modify the dye 
so 1h;1I it i' ;Kli\akd by red light. which could allow 
lrl·arm..:n: hv incandesl.'..:nl light ')r even sunli!!hl. Lewis 
i' also in ... ,1ig.~1ing rhe pos..,ioili!y of using a1ulcne. a 
r1impo11nd rhar alNirh' red light. 

L.:wis is still tesring for toxicity in mic..: and 
c;111lions that clinic;1l trial., ;ire srill fiv..: y..:ars away. 
(Source Cl1c111istr_\' & /11d1ntry. !') April J')'n) 

One of the grea!es! pu11b in AIDS research i.., 
\\hat h;ippen' during the ye;m between infection and 
ohviou.., di-.ea\e. Scienti..,h have ofkn called this the 
la!ent pha,:. hecathe littk or no \'iru'> can he detecll:d in 
1he blood ;md the infected per...im appear'> well. Bui 
nidence i .. mounting that rho: viru.., is anything ht•! talent 
111 thi, time: in,read, ii j, busily invading and de-.troying 
key component .. .,f the immune "Y'-lem. 

The late'>! due., come from a mou'e with a human 
thymus·· the g';ind in which the T·ccl(.., of the immunl· 

'>Y'ilem malun: and "learn· th.: t;L,ks they 1:!;1\·..: lo perform 
in the body. Anthony Fauci. h..:ad of !he l"S 
( iowrnm..:nl\ AIDS r..:s..:arl.'h dfon at 1he '.";1ti11nal 
lnsti1ut..: of Health. told scienrists al 01 meetin!! in Pari" 
1h01t HIV infects and de ... 1roys the ..:pthclial cclb thal 
m01k..: up much of :h..: thymus. S1uJies of ... uch mic..: 
show that holes 01ppcar in the thymus a.' linl..: :L' t\\O 
weeks afler inkction- th.:rt the !!land !!radua:i~ 
disinlegrat•:s. Thi... d..: ... truction nf the T-cell .... 
"training c..:ntre· may play ";•n import;mt rote·· in th.: 
Jise;L<;e. 

Fauci·s ream learnt how to make 1h..: 
'"reconstituted" mou-;..: from '.\1ih· '.\kCune. of SyStemix. 
a company in California. Siem l·ells from il hum;in 
foetal li\W ar..: injei:red into th.: capsul..:. or outer 
cm·..:ring. of 1h..: mouse\ kid'1ey. In 1h..:s..: c11ndi1io11s. the 
.. rem cells develop into a complete human thymus. \\;, ·n 
HIV i ... injected directly into the thymus. it inf..:cts rho: 
..:pithclial cells. This .. urpri ... t.:'> r..:se;ircher .... hecau ... e the 
cell' lack th..: main rel.'..:ptor molecule for HI\·. ('0-t. 

A difforenl lYfe of denlritic cdl inrnl\'..:d in 
making T-ccll" r..:spond to infoctiuns also ..,ccm' to sufkr 
early damage from HI\'. Taken 10~.:rher. th..:s.: findings 
suggest that HIV i' d..:~trllyir.g other parts of the 
immune syslem l1mg before rhe nurnhe• of T-cells 
... rarts to tumble. (Extr;Kled from .\"c·11· Srimti\:. 
7 :\member l'N2) 

M\'slen syndrom.: 

A seat ch hy !he WHO in de\ eloping countries ha.., 
so far revealed fewer thar. 20 G1 ... ..:s of t'1e unexpl;1inl·d 
HIV -negati\·e immun..: deficiency ... yndrom..: thar c;msed 
uproar al the in1ern;1tion;il AIDS conkrence in 
Am..,tcrdam in July 1'1'>2. 

A meering organitcd hy the WHO in ( iene\'a 
h.:ard of .. cattercd n:ports of the syndrome from 
Rwand;1, lrnry l'oa .. 1 and Thailand - counrries with 
strong AIDS re,earch programme.... Ten d..:vcloping 
countries were a ... ked to ... end dclait ... of any ca ... e .... 
However, many lack lhe facilirie' for accurale 
tesling. 

Representative., of the LS C'en!ers for Di ... e,1..,e 
Control told the Ciene,·a mecling that the number of 
confirmed ca"e" of the syndrome \ecn in the {IS sinn: 
J')H:'i ha ... now ri ... en ro 47. up from .'II in Auµ.u't 1'1'>2. 
World-wid..:, there arc fewer th;m !Oil case ... 

\'irolo~i..,t.~ .. 1ill have no condu,ive e\"idence 
that the ~yndrome is caused hy a tran .. mi ...... ihlc ap:nt. 
Michael Merson. c.lirl·ctor of the WHO\ Cilohal 
ProAamme on AIOS, .,aid th;•I rhe ... yndrome wa .. worthy 
of res..: arch. hut ... 1 re..,..,eJ I ha! I he top priori! y m 11~! 
continue to be re .. earch into HIV· po .. iti\'c I\ IDS, which 
already overwhelms health "ervici:., in many c.levelopinA 
countries. (Source: .\'rw Scir11tist, ."\ ( ktohl·r 1'1'12) 
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Research instrumentation 

Automat.:J infrared DNA· SC!.)Ul'nn:r 

Thl· Modd .moo Automated [):'\iA Sequencer 
from 1.1-("0R is ;m infrared (IR) fluorc~ccncc-lu'>l~d 

sc4ul·nccr that automates the clcclniphordic separation 
and hasc c;1lling. of D'.\A fragml'nts. D'.'iA primers arc 
lahdkd \\ ith ;1 no\cl. IR- fluor.:sci:nt dye which prO\id.:s 
.:xcdknt sensiti\ity for dct.:ction. A solid-state l<tser 
diode i" used toe xcih: the lahdbl fr<tgmcnts <tnJ the IR 
emission is J.:tcct.:J with a silicon a\·alanche photoJio<le. 
The use of solid-stah: Jeh:ction components great!} 
inncascs rdi;ahility. whit.: reducing the initial purchasl 
price. operating. co'ih. anJ hl'nch sp<tce requirements. 
l' p to 11 ~tm pk:s can he sequenced within -t to 7 hours 
of s:an;pk loading.. The Model -tOOO\ Base lmaglR 1 \I 

softw;:ri: pn:sents data in real timi: during dcctrnphorcsi" 
using ;m image· format like an autoradiogram. Base 
!mag.IR\ sc4ucnl·ing software thcr uses the image to 
sc4ucnci: :'iOO hasi:s per :-,arnpk with lll) pi:r cent 
acrnr;Ky. :\tultitasking software also allows two 
additional s.:qui:nn:rs lo hi: oper;:h:d hy lhi: sami: 
compulcr. which reduces the cost nf future expansion. 
for applicati1m fkxihility. thi: !\toJd .moo c:an u"i: gds 
of \arious hi:iµhh. thicknesses. and wmposi1ion. as wdl 
;1s a \·ari.:ty ol comhs and Ian.: loading formats. Further 
informatinr. ;l\·ailahk from Ll-COR. Inc. -t.+21 Superior 
Slri:i:t. Lincoln. :\i:hra-.ka hS:'iO-t. lfSA. (Sourci:: 1\"nn 
Rcfrasc. 20 .January I 'l')}) 

D'.\A :-,hultk for drug ddi,wv 

Ri:-.i:archi:rs at thi: l 1ni\cr-;ity of Leice:-,h:r ari: 
im·i:sligating. :1 r11Dkcular system lo limit radiation 
<lama!!.: to DNA. It rnuld ultimately ha\i: widi:r 
pharmacologiral us(s. gi\ing. 1hi:rapi:utir agi:nts a mc>r<: 

pri:ci'c aim. While h:st -tuhc expi:rimcnts han: 
demon-.trah:J that the essential concept is "ound. further 
work is nccdi:d to vi:rify that th( system can operate in 
a li\ing cell. 

Profc.,sor Martyn Symcms and Professor Paul Culls 
arc using. dedron spin resonance spectroscopy lo 
idcntiry the nature or ionising damage lo DNA. 
Essentially clcclrons gd knocked out of guanine to create 
radical cations. and hcrnmc entrapped al cytosine and 
thyminc:. forming the corri:sponding radical anions. The 
effect or radical centres along. the DNA chain varies, hut 
can re ... ult in the strand breaking.. risking. the pos,ihilily 
or misn.:pair. 

Thc: learn ;st Lcicc.'llcr is trying to locate the 
radical anions, n:move the offending electrons and 
replace I hem it! the radical calion'I. Thi' requires a rc:dox 
rcag.c:nt that rnn move easily along the DNA strand. 

Symons reasoned that hecause DNA is itself a 
polyanion. then a polycation could home in specifically 
on the DNA. The naturally occurring polyaminc 
spermini: wa:, found to work ideally. At physiological 

pH values it exists as a polvammonium cation. with four 
charge centres well separated along. the molecule. 

Spcrminc not only dcclronically binds to the 
D'.':A with h1g.h affinity. hut, according lo nuclear 
magndic rcsonanci: data. mon:s freely and rapidly along. 
the molcculi:. or <ts Symons puts it. "shuttles up and 
down the D'.\A liki: mad··. 

The ni:x! skp wa.' to fix the redox reagent to the 
spermine shuttle. Some work was done with transition 
metals. hut because the"e need to he packed up in a 
hulky chdalor this woulJ impede their progres.s into the 
cell nucleus. Instead the Li:icestcr work has concentrated 
on adducts such a.s a."corbatc and nitroxidc radical~. 

Using douhlc-strandcd ··naked" DNA ~1t low 
temperatures. it seems that the spermine-adducl s~st.:m 
is capahlc or attaching itself to the DNA. rapidly 
screening. it a:td picking up and Jcpositing electrons al 
the appropriate points. Symons is well aware. howcv.:r. 
that complexities of the cell will present f urthcr 
challcngi:s when the •rnrk reaches that slag.c. 

How.:\er, he docs beli,:\·c thai a drug dch.:ry 
system ba.'icd on polya;nmonium cations coul·.i result in 
highly specific targeting of DNA, reducing side effects 
and allowing a reduction in Jose lc\cls. (Sourci:: 
Cl:e111i.Hry & lndmtry. 4 January J•JIJ3) 

New affinity ah">rhcnt 

PROSEP'-(i is a prokin (j affinity adsorhi:nt 
di:\cloped hy Bioproci:ssing. Ltd. The protein (; is 
immohili1ed on porous glass. which is more rig.id and 
durahle th;m con\entional polymeric matrices. The 
rnmpany says thal PROSEP'-(j will nol only hind 
antihodies which hinJ IO protein A affinity m;11rici:s. but 
also bincb anti~odies which may he difficult lo hind to 
prolcin A. :'iir example. Ral I~c;2h and lluman lgCi_1. 

PROSEP1 
-(i can also he used for the purification of fah 

fragmc111s. In addition. the physical propcrtii:s of 
PROSEP' make the matrix \c:ry simple lo handle and 
facilitatc: high flow rate,. 

Further in formal ion available from Bioprocl'ssini.t 
Corporation. !\tedomsli:y Road. l'onsett. ( 'ounly 
Durham, DHH hT.1, lJ K. (Soun:c:: Nn~ .. rcleasc:. 
Novemhcr J<J•J2) 

Framin~ streak camera 

A ri:scarchcr at lfamamahu Photonics. 
Dr. lliroyasu ltoh. has hc:en studying an i:ffecl known a~ 
elcctroporation. Whc:n ii cell is deformed hy an electric 
field, somc: of the porc:~ in its outc:r mcmhrane opc:n hr 
a moment. Thi~ might allow the introduction into the 
cell or drugs or foreign gene.~ which cannot go through 
the normal ch;tnneh. in thi: memhrane. The catch i~ that 
lhc: pores open and clme within a millionth of a sc:cond 
or lhe c:lcctric ricld heing turned on. 
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When he started his research a few years ago. 
Dr. ltoh used a special Hamamal<.a camera with an 
exposure short enough to capture an unhlurrcd snapshot 
of the cell as a pore formed. But because electrnporation 
docs not always occur in th•: same way each time the 
ckctric field is turned on. he cnuld not get a coherent 
series of pictures of the proccs.'> from single snapshot.-. of 
diffen:nt allempts. What he n'--cded wa' a camera that 
had both a short cxposun.: time and a rapid shuuer 
SJX-ed. so that he could record the whole proccs.'> as it 
happened to one cell. 

The result. which wa.'> commerciali1ed recently. is 
known a.'> a framing. o;ln.:ak camera. It can take pictures 
al inten·aL.-. of kss than a milli,mth of ;1 second. with a 
shullcr speed of only :'O billionths of a second. At this 
imprcs.'>i\"C speed. Dr. hoh is ahk to catch the full 
s..:4ucnce of events as the pore opens and closes. He 
hopes to use the new camera In sort out the optimal 
conditions for clectrnpor;ition of di fferenl types of cell. 
and so improve the success rate for introducing foreign 
substances into the cells. (Extraeled from Tire 
Eco11omist. 21 No\·emher l'N2) 

D. ..\PPLICATIO~S 

Pharmaceutical and medical applil"ations 

Oih· leaf extract protects a&ain'l mosyui10 bites 

Oil exlrarlcd rrom leave., of an aromatic shrub 
could he used lo keep mo-.4uilocs at h<1y. according to 
Indian researchers. 

Extracts from Vitcx 11c~1111do haw been known to 
treat rheumatic swellings. while smoke from its leaves 
has relieved headaches. But a chance inn:stigation hy 
researchers at the !"ational Chemical lahoralory. near 
Bombay. points to the shruh <ts a po~sihlc source of 
mos4ui10 repellanl. 

"fheir curiosity was aroused when they observed 
Khandal•1 tribe memhers burning 1 "itcx al night for 
mosquito proh:clion. 

Alumina chromatography pinpointed the repellant 
activity to the fraction extr;1cted with a mixture of 
hen1ene and chlomform and another exlracled from 
chloroform. 

Experiment.'> sh•1wed 1ha1 the oily liquid obtained 
after steam di,tillati11n protected the user from mosquito 
hit es for up to ;m hour. (Source: Mwu1f act1iri11~ 
Chc111ist. Decemher 1'1'12) 

ll K cnmpanies in world hiotechnolo&\ fir<.I 

Amersham lnrcrnational and Cellterh Aiologics, 
two Briti'h companies. have playl·d a major role in 
;1chieving a world fiN in the den:lopmcnl of a radio· 

labelled monoclonal anlihody (Mah) for lhe d.:tection of 
colorcctal and ovarian cancer. 

OncoScint• CR o\·. de\ eloped hy CYTOCiE'.\ 
Corporation of Princeton. :--;cw Jersey. is the first 
monoclonal antibody-based i11-1"il"o imagin!! lcchni4uc. 
It is to be used with l!'DICLOR l\l. highly purified 
indium - 111 chloride. a radio imaging a_!!.ent 
manufactured by Amcrsham lntcrnalional pie. 

The Onc0Scint° CR. 0\. contain., a monllclonal 
antibody manufactured in Sloug.h. l. K. hy Cditel"h 
Biologics. part of the Cclltcch ( iroup. Thi., i-. the fiN 
time that the L'S Federal Drug ...\g.enl"y ha.' g.r;tnlcd .1 
licence for the production of an inkl"tahl..: g.rad..: 
antibody in .i multi-produl"t facility ll is abo the fiN 
such appro\·al for a monoclonal antibody manufaclurc,I 
using large scak mammalian cell culture. Thl· (\\n 

product-.. a monoclon.11 anlihody and an innO\<tli\l' 
imaging agent. will bc u ... ed. link..:d tog..:ther. in h11,pital-.. 
The OncoScint' CR o\· <tntihody hind., lo wlorl'ct;1l and 
ovarian cancers cells. while th,· r;1dio;1lli\C 
Il"DICLOR n.t. providcs an image of the location ;ind 
~pread of the cancers. detecll·d hy gamma c;1m1.·ra.,_ The 
product is injected into patienh. It may prm ide .:arlier 
diagnosis of .,wall tumour deposit., in the :ihdominal 
Ca\·ity i:i patients with n:curr .. ·nt o\arian or colorct·tal 
cancer. which arc llflen mi"ed hy convention;1I l1.''"· 
Diagnostic le.,tin.!! with the new im<t_l!in.!! producr doc' 
not rcplacc CT ...cans ;ind othcr 'tandard t..:.,h. hut cm h .. · 
uscd with them. 

C1ilon:ctal canc.:r is th..: , .. ·cond mo ... t common 
mali!mancy in the world. while o\arian cancer i, the 
lcading cau.,e of gyn;1ecological cancer dealh. The 
progno.,is for both dcpcnds first on rhc liming ;ind 
accuracy of detection and staging. and .,econdly. on the 
accuracy and thoroughness ol medic;1l or -urgical 
treatment. The new technique offer., an ea.,y lo U'>e. 
whole ho<ly non- in\a.,ivc yet '>cnsiti\e im;1gin_1! 1cchni4ue 
that. in comhination with olher appropriate te~h. cm 
greatly improve th..: amount and 4uality of information 
available for the Jiagnosi., and treatment of the'e 
cancers. The joint introduction of OncoScint' CR ()\' 
and l!'fDICLOR l\I. repr1.·,enh not only a new type of 
product hut al~o a new concept. calling for 'e\eral 
pharmaceurical companies and mcdirnl 'peci;1lti1.·, 
to work in concert. (Source: .\"c1n Rd1•asc. 
.t January l'N.1) 

Ve&etahlc extract enhanc.:' immune lunrtion 

ProfL·,.,or i\.1.t~<1lo,hi Yama1~1ki of the htcult~ of 
Pharmaceutical Science., ;1t Teikyo U niver,it y '-<IY' hi' 
\lu<lies h;ne .,hmrn th;1l a .,pecially prep;m·d \q!elahle 
exrracl enhance' the hody\ immunomonitoring rnpacity 
and is effective aµain.,I canl·er. 

Yamil/;1ki prep.ired rhc extrarl from cahhaC.l"'· 
.,pinach and onion' hy placinµ. the h·µetahlc, in a 
blender. ~uhjectinc. the juice lo cenlrifuµation, then 



adju ... ling lhe pH of lhe supt:rnalanl. In animal 
exp...·rimenls. Yama.r.aki inlra\t:nously injectt:d the extract 
into mice and found that ii induct:d a subo;lanlial 
de\ation in blood tumour nt:cni...is factor (T~F) .... imilar 
lo lhe action of interferon. Yarna.r.aki ...ays lhat by 
im:r.:a.o;in!! hlood lc\·d, of T~F. the cxtr:ict is cfft:cliw 
again ... t cancer. (Source: .\lc<.ira"· Hill\ Bitl(1·clu1o/0K_\. 
Xcwnwtd1. 5 October l'N2) 

B-cdl l••mphoma \·accinc prqgrcs.\ 

Re-.carch i-. progre ...... ing on a \·accine lo fighl a 
common bloo<l-cdl tumour 1hal ha.<; prown rcsislanl to 
olhcr form' of trcatmcnl. In the fu1un:. lhe \"accincs 
might he polcnl enough lodiminah: tumours complctcl::. 
A Stanford Lniwrsity team of scientist\ ha.o; promulgaled 
an oplimistic progrl'S.' report on lhl:ir work in dewloping 
a \·accine designed lo baulc B-ccll lymphoma. The 
re~archcr ... obtaint:d proh:ins from lhc cancer cello; of 
indi\·idual patients wilh B-ccll lymphoma.o; and auachcd 
a chemical booster to lhc proteins to slimulalc a '>lrongcr 
lh;m normal r.:sponsc from the immune syslcm. Nine 
patient!'> w•·r.: injected with the modified prolcins m·cr a 
six-r.10nlh period. Tumours up lo one inch wide were 
complch:ly aadicalcli from lwo patients. The immune 
... y .... tem of ... e\cn of 1hc nine patient<> were ready lo auack 
any remaining tumour cell .... The rc~archcrs arc lrying 
lo incrca ... e the pol.:ncy of the \·accinc by altering the 
way iii ... made and adminis;cred. (Extracted from Ha// 
Strc·ct 1011mal. 22 October 1'1'.12) 

En.ryme hlockers aim at cancer spread 

By targeting an en1ymc that allows tumour cello; 
lo break free from their cellular matrix. British 
Bio-technology Ltd. (BBL). in Oxford. CK. hopes to 
giw 011cologis1s a way to contain cancer mcta.<;ta.o;cs. The 
comp;my has a lead compound. BB·9.t, in early pha~ 
clinical trials in patients with metastatic brea!'>I cancer. 
Results arc expected in the first quarter of 1993, said 
John L. (iordon. the firm's director of research. 
Anolher trial. giving BB-IJ.t intrapcritoncally to patients 
with m;1lignant a ... citcs resulting from abdominal 
tumours. is !>lated to start around the s;1me time. 
BBL is collaborating wi1h Cancer Research Campaign 
and the Imperial Cancer Rc ... c,1rch Fund in lcstin!!, 
these compounds, s;1id (iorc.lon. Preclinical trial!-! 
have been encouraging with ... unival "ignificantly 
incrca!'lcd in mice. The group lrcatcd with BB·IJ.t 
lived up to 1:\0 day!>, whik the controlo, died around 
day 25. 

The drug inhihils a family of cn1ymcs called the 
matrix mctalloprotcina!'les (MMP). Under normal 
circu~o,tanceo,, thc!-!e cn.rymc!'I an· "ccrctcd in small 
amount!'. and arc needed in li'>sue ~rowth and repair. But 
tumour cell ... o,ccrctc high level... of lhe cn.rymc", using 
them to hurrow through the hody\ cellular matrix a11d 
move freely from the primary tumour lo remote parts of 
the body. 

BBL i!> Jewklping a numt'l\:r of synthetic M\1P 
inhibitors. By aiming each at a specific cn.rymc. BBL 
plans to dcwlop trcatmen~ for sc\·cral ailment'\. 
including inflammatory disca.<;c~ and eye injury. The 
company t\ alo;o working on \"iL'\cular metalloprotcina.~-s 
for treatment of hypertension and heart failur.:. (Source: 
.\fc(ira M; Hi 11 's Bioteclwo/og r _•,:en i,·atcli. 
16 1'owmhcr 1992) 

T cs! helps chtx>SC cancer treatment 

Tamoxifen. the most pr\.-scrihcd drug for hrea.o;t 
cancer, may actually enhance tumour growth in some 
patient-;. Although the drug fight<> the female hormon'--s 
feeding lhe tumour. in some women. Tamoxifcn is 
metaboli1ed to more closely resemble oestrogen. which 
can promote lumour growth. Researchers :ii The 
U ni\"cf!'lily of T exa.o; Health Science Center at 
San Antonio may ha\·c found a way lo ~-c whether this 
is occurring - and whether a different therapy should he 
prescribed. They recci\·ed a lJS patent after de\·cloping 
a technique to measure the metaboli1.cd Tamoxifcn in 
the blood. Armed with a $966.000. three-year grant 
from lhc Nalional Cancer Institute. the rc...carchcrs ha,·c 
started analyzing bl<xxl ~mplcs from brca.-.t cancer 
patient-;. In a ~cparatc but rel<ttcd project, the Health 
Science Center is participating in the first slUdy to test 
Tamoxifcn in healthy women who arc at risk for brca.'t 
cancer to sec if it can prewnt the disca.o;c before it e\"cr 
start\. (Source: BioBytn. :"o\"cmhcr l'N2) 

lncrea,ing taxol yields 

Altcrnati\"e produclion methods for the anti­
cancer drug taxol arc closer to feasibility due to a 
proliferation of re...carch breakthroughs on new sources 
of the drug. 

Over the pa.o;t year, Bristol-Myers Squibh 
Company and its major partners Hauser Chemical 
Re!'!Carch Inc. of Boulder, Colorado. Phyton Catalytic 
Inc. ba!-!cd in Ithaca. N.Y .. and Wcycrhau,.cr Company of 
Tacoma. Washington, ha\"c made o,tridc... 1ow<1rds 
incre;1sing the amounl of taxol that can be rccon:rcd 
from the Pacific yew tree by means other than clear· 
culling. 

The race for n1:w sources of taxol ha!-! sc\cral 
olhcr entrants, which ha,·c no tics In Bristol and could he 
polenrial rivals in the na ... cenl laxol -;upply market. 
Researchers from Univcr!'!ily of Florida at Ciaincwillc 
ha\"c discm·ercd di ffercnt methods of increasing the 
yield of laxol than the proce,.,c ... developed hy Rri!-!lol 
and ils partner'>. 

The original method for extracting taxol is from 
!he hark of the Pacific yew tree, hut ii takes four to ... ix 
tree' lo yield two gram!'! of laxol, the ;imounl required to 
treat one patient. The c0<.I of !hi~ procc's and the 
scarri•y or th~:'c trees i ... the reason olhcr sources arc 



hcing in\·c-.1iga1.:d. Bri,101 .,..y., it inh:nJ..; 111 pha.-;c oul 
h.irk - J.:ri\cd laxol hy 1'>97. 

Al pn.~nl. there arc four ahcrnatc roulc .. "S or taxol 
proJuction. These include extracting taxol from 
n:newahlc ~mro .. ...,: scmi·-.ynthe-.is of chemicall:.· similar 
mall.· rial .. into laxol: plant cell culture technology. which 
in\nh.·.: ... prnJucin~ taxol from cdl .. of yew tis.,Ul."S; anJ 
101;1! .,~nthe..,i-. of laxol in the lahoratory. 

Producing laxol from r.:newahic soun:l.-s ..... u\.·h a.' 
lhl.• t\\ig .. anJ n'--cJk..., of the (f\.'\.'S or \Jfious taxo( 
-.pccie-.. can pot.:nlially yidd more taxol than th,· hark­
ha.-.cd method. How.:\·er. ii is n.:c'-...,.,..ry lo '-...,lahfo.h lrec: 
nur~ri'--.. for this to he a \·iahle allc:rnati\.:. Sint:e 1hc 
y.:w tn:c: grows :-lowly. sourc;:., ~•y. it will th: do.,._. tn 
sc\·en n:;irs hcfon: thi:- rouh.· will h-.: cconomicalh 
rca. ... ihlc. 

Partiallv syn1hc,i1ing taxol from i.:h1.:mic;ill~ 

.. imilar material... ... uch •b Jc:;ic.:tylhacc.llin Ill j, ;1 
fairly pmmi.,ing m.:thn<l. hul the m1r.1 promi-.in!! anJ 
quick.:-.( m.:-thoJ of laxnl production i-. cdl rnllurc: 
lc:chnoln~~. 

Th.: ahc:rnali\e th;il <.t.'c:m-. the mo ... 1 rcm11!c: at thi' 
point i ... 101;il -.ynth..:'i' of 1ax11l in 1h..: l;1hor;1!i•ry. Rarrinl! 
unexp1:d.:d hr.:akthroul!h'. compkk 'Ynlhc:'i' ol !;rrnl. 
strurc..:-. '"~. d111.·, no! 'eem likd~ 111 occur in th'-· n..:ar 
lulu re. (F xlrac!c:d from ( lr.·minil .\furk,·ri11g R.·pi •.'((r. 
2S Oer..:mh'-·r 1')112) 

T;1xol. ;i n.1tmal ;inti,-;rnn:r Jrul! Jl."ri\c:J from thl." 
h;irk of Parific y.:w tr.:i:,. may -.oon h.: ;i\;iil;ihle in 
!!r'-·ala ;imounh hv ~rowinl! cdl-. in cuhurc. 
Fr;ink Di< '•!'mo of thl· ( ·i:nkr for Pl;tnl Riot..:drnolo!!Y ;11 
the l "ni\cr,i1y of Toronlo in Cmad.1 claim' that hi' 
rnhurl·.., ~idd up lo four timi:, a-. muc·h raxol "" hark 
from Taxm hrc1·ifoli11. lhe only exi,tinl! r11mmerl·i;il 
'ourre of th..: dru~. ResiJe, y iddin!! mnri: of the dru!!. 
th..: culturi: roulc: doc' not re11uir.: \\h11k trei:' lo he 
kilkd. 

DiCo,mo and hi-, collca!,!Ui:' 'nip thi: ti,,Ul'" thi:y 
ni:eJ from lh\.· ornamental ye\\ ( T1u111 nnpidata) 1>r 
anolha rdativi: calkJ Ta.rn> n111a1kmi1. When plarl·d 
in nu1ril·n1 ar:ar ;mJ inrnhalnl. thl· plant cclf, prolifrral•: 
;inJ !!row randoml} into a m<i" of cdl:-. railed a t:<1ilu-.. 
:\flcr '"day' or'"· the rl·-.carcher' J!rind up ;ind proce,.., 
rhc cullun:., lo yidd around 11.112 P'-·r ri:nt hy weiJ!hl of 
laxol. almml 1wici: "' much "' from 1hi: hark of thi: 
P.1cific yi:w. 

Tht: ri:,earchi:r, abo J!fOW thl· ri"Ul' ;..., rdl' 
,u,pi:ndcd in a hrolh. With rhi' mi:tlmd the~ ha\c 
\Ul'l'l'l·dnl in rai,in!! rhc yil'ld 1:1 around fin1r riml'' 1h;1l 
from hark. Di< ·mmo expc·t:h laxol produn·d in !hi, w;1y 
lo lw .1v;1ilahk rommercially within fih· ye.1r,. 

bcagl·ndic:-.. a wmrany in ( "aliforni;1 .. j, al-..1 
culturin~ y.:w cdl' to mah· ta'l:ol.. \\hik ~\'-·ral ~roup .. 
,,f ch.:mi.,ts ar.: lry in~ lo "Y nthl.-..ih· it fr.,m r<iw 
ma1.:ri<1l-.. (Soun:e: St·:.- .'friorti ft. '> Janu;iry t •l'H 1 

Ctnc.:r ll..._,I kit.. 

Can .. cr-. can h.: d.:t'-·c1.:J and tr.:at.:d at an .:arli.:r 
stag.i: than .:\a h.:for.: thank.. lo kit.. ju-..1 ~unch~J hy a 
'."orth.:rn lri~h company. Th.: rnmpany. Bi1r.yn. wa' -.cl 
up to marh·t th.: lc:chnolng.y J.:\dnpcJ hy <)Ul.'l."n·., 
l"ni,.,-r..,ity. Bclfa,t. 

T c:-.t.s \\ ith th.: kit ;tr.: 4uid.. ;inJ en'! h;1li th.: pril·'-· 
ol lhl." l·urrcnl m.:th11<l 11f dd.:cting. 1umnur' which rdii:-.. 
on highli~htin~ already aJ\;mccJ r;rnr.:r rel!, \\ ith 
r.iJi11;Kli\it~. Th.: che;ip li:'I open-. th..: \\.JY for rq~ubr 
\Cr..:enin!! for Inn!! anJ g;l'itric c";mri:r-... Th..:'l." I~ f':" uf 
Gllll"<:f :ll"l:OUnl for 7(1 p<.:r l"C:OI 11f .:;inc·c·r, tr..:.1kJ in thi: 
\\1.,'-,fl.'rn W1>rlJ . 

Ea.:h kil ffn,i ... h ... imp!~ ·•I ltlll pl.1 ... tic '1rir'­
li11I.: \\ell .• :!loni..: 1h.: 'lrip' h.1\i: hl.·c·n <.oati:1.I with 
'ynth.:tir: pl."plilf,·,. \\ hich h;1\C: h,:l."n 1re.1k,l \\ ith hioii1:. 
.1 flu11ri:-..lcnl nurki:r 

lh.· r··rtid.:, rc".ll"f \\ith ;1 pr.•r.:in ll!l lhl" .:.1ncc·r 
rdl, I•' fnrm ;i Ji,1incti\,· r.:,idu.: "hi.-h r.IIl h, ,._,,ji-, 

iJ.:n1ifii:.! in .1 (1Kal d11.:tor\ ,ur~c·n. 

Th,· kir. \\ hirl: r.in ;11'" ~·c ti...nl tn k'i tum1111r, 
that h;l\1: h,·cn r,·nnt<.·J. dimin,11.-, th<. \\;1it lor h•"rii.rl 
1..: .. 1 rc:,uh-,_ .·\ ... im1Lr kit. u,inl! dilkr,nt r··rtidc·,_ .-.111 
................. !he prol!rl'" •• r rnl·um;ttoiJ ;1rthriti- "~ ;1n.1(y,inl! 
•.,\ "' 1vi;1! fluid from j11in1..... t~»nurr,·: \,-a s,-;,·llf /\(. 
I~ '.'m<.·mh.:r 111112) 

.·\ ,jni:_li: hlood k'I 11n .1 n,·\\ horn d1il,I .-.111 rd! 
with mor.: 1h;111 •1•1 p.:r ri:nl .1ln1~.1.-y \\h.:th.:r ii h,1, 
inh.:ri!c:d ;1 !!eni: th;it \\ill r;n1w it lo di:\dop a form of 
lhyroid c;inr.:r. ChilJr.:n \\ilh oni: .1ffrdl.'J parc·nt h,I\,. 
a :'ll P'-'r ri:nl ri,i.. of Jc\dopin)! mi:Jultiry thyroid 
r;in,·cr ';1y l he ,\ m.:ric.1n rc,e;ir(h•:r' who J.:\ dop,·.I 
1hi: 1c:-,1. Th..: canci:r afkrh I in :'ll.OflO prnpk in th.: 
\\l.·,[. 

\kdullary th}r11iJ c1nci:r ;it1a1·!.., 1.m:.i: 'c'nl'lor} 
rdl ... wi1hin lhl' thyroid l!l:tnd. Th1· r;m•1.·r cin h1.: lrc·atnl 
. ... urce,,fully if it io, cau)!hl l"<1rly. 

nlil now. thl· onl~ wa~ of dc!l'llin1: mnltdi.1r\ 
1hyroid ranrer h•" hcl·n h~ 'l°rc1:ninc !hi: hl11od f11r lhl' 
hormone r;1ki1011in. Th,· 1,·-.1 'ho\\, lh.: prl'°'<-'nr,· of the· 
(illll'l'r. 

Thi: Ill'\~ hl11od k-..l ran idl'nlify. i11~ml·di;1t..-I\ 

afti:r hirih. indi\idual-. with a l!r,·ah:r th;in •>11 pc·r n·111 
ch;111rc of ha\in~! inlwrilnl I he rann·r ~l-lh'. Onh 
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~u...c.:plihl.: inJi, iduab; no..-cJ lh.:n h.: .. cro .. -cn.:J for 

..:akilnnin. 

T .:rry Lai rm or.:. a :.urg.:on al Wa..,hin~lon 

t·nin:r.iiy ~:hnol of ~kJicin.: in Sl. Loui~. point.:d nu! 

that 1h'-· r'-""-';irch kam ha.' not ~d iJ.:n:ifi.:J th.: sp.:cific 
cxn.: !h;!l cJu....:s m.:Jullary 1h~rniJ canc.:r. ln'ih:aJ they 
lonk.:J lor g.:n.:tic mark.:rs lncah:J do"'-' h> th.: g.:n.:. 
Tho..-...: m.irk.:r' ar.: "i>ual.:J on .:ilh.:r ~iJe of lhe ar.:a of 
!he chrom1N1m.: cnnlaining 1h.: canc.:r g.:n.:. and lh.:ir 
inh.:ril;m..:.: in lh.: populalion can h.: follnw.:J from 
~.:n.:ralinn lo !-!-.:n.:r.ilion. A chilJ who ha, inh.:rit.:J 
lh.:,'-· marh·r-.. l·an h.: pr.:JiclcJ I•• h;1\'-' inhl·ri1.:J lh.: 
.Jj,,._,,.._ ... ·\((11rJin!,! lo 1h.: n:~an:h.:r, lh'-· proh;1hili1y lh;il 

pr..:Jidi"n' ..:oulJ h.: \H•>O!,!. l'i r.._....._, lh.m on.: p.:r l"t:nl. 
tr"l.tr.Kt..:J fr,,m \·o, Scimri,r. 1-t '\owmlx·r 1'1'12) 

Th ... · '·•ti .. n;il ln,liluk·, of lk;11th·, Rn·nmhinanl 
I)"\.\ :\d-. ; .. ,,n C omrr.il!.:.: ha-. .1ppnm.:J lhr ... ·..: prop11-.<1l'i 
!·• :h<' !_'.1..·nt:ti•;1lly .:nl!in.:.:r.:d (n(J ,-jru,._., lo f..-rry 
h,·.1hhy ,_.,.n..-, inln 1h...- ;1in'<I\' of ~:' p.:opk ,uff...-rin~ 
frt1n1 t.\,'.t"· iihro ... i .... 

.-\t ihi · ,t,t!.'...:. lh.: ( !" c\p1..·rim.:nb .tr..: lk'il!n.:J 
m.1inh !t· y.-,1 th,· ,,1kl\. r;11h ... ·r th;1il !h.: .:fkdi\.:lll"''· nf 
th ... · 1r,·.1!!l1.:nh. 1'.11i,·nb \\iii r,·,,·i\.: .in.: Jn,, .,f h ... ·ahhy 

CT !.'.,·n·.• ,ithc-r in th.: lune'.',,,"'"'-' .u:J lh;;n ti .. · 
l'\ • .!11.11.:J. l•c·L1r..: furlh.:r lr.:.1t:1h·n1. Th.: tr..:.11mcnl.'­
l.1rt:d 1h,- ,·.-!:, th.11 lin,· 1h,· .1irv .. ;1\,_ B ... ·,·.1u·.: lh.:,~· 

•!flll!.'.h oil f L'h·r\ k\\ mnn!h,_ h.',C.lfCh.:r' '•I\ p;1(il"nb 

\\"til...I pr11l•,1hl~ h;1\..: 111 :rn.il·ri.:o rl"pc,1kd lrL-;1lmL·n1' lo 

1kri\.: ;1n\ l1•n;-:· l."1inl.! h.:n.:lil. 

lk-id.-. rq1r...:,cn1inl! th.: fiN dforb 111 ll•L" l!l"n:..: 
rh.:r.1p\ t .. comhal CT. lhl" ,·:1.rl·rim,·ni.. prop•"cJ h:, ihl" 
'·•linn;d lk1rl. Lunl!;ind Blrn1d ln,1i1111.:. th.: l ni'..-r'il~ 

11f \1id1il'..tn ,in,1 lhl" I ni\.:r,ity ol lo\\;1 in c11njundion 
v. ith C ;.:n1~ mi: C ·orpor;1tion. \\ill m;1rk lhL· fir>i lime lh.11 

a.kno\'irth•"' ha\'l" h ... ·..-n h.1rnl'"cd for hum;m !!l"Jll" 
ihnap\. '.\ormally. 1h..-,.: \irn'c' rauw cold·likl· 
r...-,piralon inkriion,_ Tri;1f, nf l.!l"n.: thl"r.1pil", nov. 
•rndL·r \\a' l11r 111 hL·r condition' cm pl11v cil h...-r 
rclro\ irthL'' or tin~ huhhl.:' 11f Lil. r.1llc·J lip11"1m..-,. lo 
,kli\,·r p11knli;1ll~ 1h ... ·rapL'tllil" l.!'-'nl·,_ 

The· cold \ irn'l"' 11,nl 111 c.1rry h..-.ilthv ( T l.!l"n.:' 
v. ill hl· 'lripp ... ·d of 1h..-ir ahilil~ lo rcplirak ;md 'o rau,,· 
illn,·"· l>L·,pill" thi,. lhL·rc .1rL· '1111 ,,1k1y conc.:rn,_ 
P.11i .. ·nh \\ill h,· iv1lakd from oth .. ·r p.:opl.: for hl"l\\L"cn 
lhr,·,· d;1\' and one month aft .. ·r lrL·alml"nl. Thi, 
prcl"a111i1111 i, lo ,·n-.11ri.: lh.: paticnh h:iv.: \loppl"d 
',hnldinc .. an\' ol 1hc ar1ifiri;1I 'iru'l'' 1h.11 f.1il 111 in\'adc 
;1if\\;1~ ,·di-.. hdnrl" hl"ing ;ilfm\l"d lo mix wilh olhcr 
r,·opk. Ot hi:r \\ orri..-, Ml' I ha! I hl' t!l" nd icall~ alkrnl 
\irth will rn·nmhin,· v.ilh v.ild ;11knn\'iflh 111 l"fl"••k n,·w 
in krt i1111' ,[ r.1in,. or I ha! rcp,·akd lr,·al nwnl.' will lril!,l!l'r 
irnmun,· rl"'pon,,., 1h;1l rnakl· lhc lhl·r.1py v.orihk". 

Ah.:r 1h.:ir proposal' d.:ar.:J the crucial hurdk of 

r.:c.:i,·ing appnwal. kaJ.:rs of th.: lhn.-c t.:ams said 1h..-~ 
ho('k:J lo beg.in lh.:ir l.'X('k:rim.:nl'i .:arl~ in 1'19.>. 
Howewr .. th.:y mu."l n:cciw final aulhorii'alion from 
~IH director lkrnaJinc H.:aly and the f,x>J anJ Dru~ 

AJmini.-.tration. (Extract.:J from St•"· Sci.-ntiH. 
1:: Dcccmb.:r l'N2) 

C\·stic fibrosis gen.: 1h.:ra1n· protocol arrrmal 

(icn1yme Corporalion anJ th.: l.kparlm.:nls of 
lnl.:rnal \kdic!n.: and Phy,i.1logy ;inJ Biophysic-. al 
Ho\\anl Hugh'--s \kJical ln.,tilul.: al l"niwr..ily of Iowa 
\kJical School ha\"<.'. announc.:J lhal 1h.: R.:t"omhin;tnl 
DS..\ ...\J\·i-..:1r~ Commill.:.: (R.-\l") of lh.: l'S '\;1lion;1I 
fn,1itu1 ... -.. of H.:alth (~Hi) approwJ th.:ir human 

!!'-'"'-' 1h,'.r;1p~ prolornl imoh-ing n'lic lihn~i, 

paii.:nl-.. 

Th.: prolocnl i, Jl".;igneJ to l\."I the fl·;L,il-iili1\· 11f 
i;-.in!! J r.:plicalion Jdi..:icnl aJ.:nmiru' \<.:dnr lo J..-li\l"r 
1h.: (."\-.lie Fihro-.i' Tr;in,m.:mhr;in.: ConJuc1;1nt"...­
R.:!!ul.1111r 1CITR~ !!.:n.: in a .,m;11i numhcr of CF 
pali.:nt,.._ 1Sourl"t·: .\,·1n R,·!t-u(,· . .t D,·~emh.:r 1'1'1~1 

Animal and lhe..locl.. applicalion., 

Thi· Dui..:h l'arli.1men! h;I' .k_-id.:,! th.11 lhc 

\\nrlJ-. 1·r,1 li.1!'1'!.'.-.·r.i.: hull. ,h,,t:ld h.: allo\\l·d '" 
prPLh:,1k h·l.tihl" hi'(!\\ Jll'f' n1•W 'lll'.!..!•·-: 1h.11 hi, l \Ir.: 
c_,·n.: mi!_'.hl h,· of h,·n.:lir I" p.1lil·nh \\ 11h ,·.in,·,r '1r 

:\IDS. 

Th.: hull c.11ri .. -, .1 m11,hli..:d \ .. ·r,i11n 111 thl" hum.in 

c. .. ·n.: for l.1dokrrin. ;1 pro1,·in 1h.11 i' pr.iJut"cJ in mil~ 
;ind f.1rn1' p.irt nf .1 111;1mm.d' n.11ur.1l 1kkncl" .1l!.1in-1 
inf.:ftion. Th .. · ilk.1 nl inlrndurin!! 1hi, l!l"nl" ini.i rallk 
v.;1, 1:ia1 ii micht hdp lo prl·\.:nl m;1,1i11>. 

( i..-n,· Pharminl! Europ«. ;1 (omp.111~ h,1,.:.l in 
(.,·i,kn. and I he \ ,·1.:rin.1n r«";1rch in·,( it Uk I\ () · [)I.( J. 
v.;inll'd lo hr.:.:d lr11m lhl" hull In find oul if hi-. lcm.1k 
1k,c,·nd.tnb would hl"ndi! from 1h .. · bdnkrrin !!l'nl". 
< il"nl" Ph;1rmin!! and lhl" crhic;il rommilll'l" whid1 ;iJ,i-...:' 
lhl· (io\l"rnm.:nl l;1kr a!.'.rt·,·d 1•1 ch.ml!,. lhl" ;iinh ol th,· 

.:xp.:rim.:r.1. Th ... ·y 'lll.'!!l''lnl th;i1 mil~ from !h.: h11li', 
Ja11gh1 .. ·r, could h.: .1 "H1rcc of hum.in l;1l'lokrrin I•• fichl 

human inkrlion'. 'urh "' ''"P'i' and lhl" 1:u1 inf.:..-1i11n' 
rnmmon in palicnh wirh :\IDS. Thi' diang,· of 
dirl"dion hrou!!hl lw;iH nilici'm of holh lhc l"ornp.1!1\ 
and lh.: commilkc 

Anording :o 1h,· l>u1rh Stxil"ly lor 1h1: Prok,·ti"n 
of Anim;1I" ISl'1\). lhnc <irl' .1lr,·.11h ,,.\,·r.11 r,·,,·ard1 
.l!fnllP' dm,· lo prod11l'in!! human Ltrlokrrin from 
l.!COl"lil'ally milnip11l,11l'd yl'a\l., ;111d mo11l1k rn<ikinc 'uch 
animal l'\p1·rimcnh r .. ·d11nd.rn1. 
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R'-~archers at the t:ni\wsity Hospital in Bern. 
SwiucrlanJ. ~y human lactoferrin can reduce the 
~\·erity of gut infection." in nnccr pati.:nb. The hcaJ of 
<R:nc Pha~ming. Herman Jc Boer. says that g.i\·cn intra· 
,·cnou.o;ly. rather than a.<; a food. bctofcrrin mig.hl help in 
the trcatmcn: of sepsis. Preliminary R-sults from hi., 
cnmpany .,bow thal lactofcrrin hinds to certain toxin., 
prnJuceJ hy the bacteria that cau.o;c sepsis. he o;ays. 
(Source: St·"· Scientist. 4 January 1493) 

Agricultun applications 

Dnuhle !rouble 

A 1wo· pronged anack on p...-sl.s ha.'i ~-en 

Je,·cklpcJ hy R-scarchcrs al Kansas Stale tr ni,·crsily anJ 
1he l"S (irain Markcling. Rl.-scarch Lahoralory. The~· 

haw comhincJ a Ji.sruptiw in..'\Ccl gene wilh an in.'\Ccl 
,·irus to make a hiop.:sliciJc which •hey claim kill" p...>sl<; 
quickly and safely. while .. L ... l dC\"ising a pos.o;ihle way lo 
immunitc planls again.sl pt.'Sl'\. 

Chi1ina.o;c en1ymc genes. laken from lhe 1obacco 
hornworm. arc inlroduceJ in10 haculo\"iru.o;. a hio­
pc.slicidc already in Cllmmon use. 

Th..: chilina.~. normally produced in mouhing. 
1.kgr;tdc., 1hc chitin in the insccL.,· '\hello;. while the ,-iru.s 
acls on lhe gut lining. The dual altack of en1yme and 
,-jru, 1hus prc\'cnt.s propa feeding ;md mouhing.. 

In a rclaled projccl. n:searchers at Kansa.' State 
t:ni\"Cr.sity an: lrying 10 use lhc chitina..-.c gene 10 gi\'e 
pl;mts internal proleclion from insccLo; and fungal 
pal hogo.:n'\. 

Suhh;tralnam \1u1hukri.shnan explains th;il plant., 
produn: chitin;t<,o.: to ddcnd thcmsclws under insccl 
at1ack. By introducing a rccomhinanl chi;ina-;c gene 
into 1h..: planl. \1u1hukri.shn;m hop..:.s th;tt the plant 
will he ;1hle to prmlucc lots of the cn1yme all the 
rime. 

Ry anacking 1hc insccls on 1wo fronl.s · u .. ing lhc 
hiopc,licidc and planl immuni1ation · the re.searchers 
hope ii will lake lhc pcsls loop.er lo dc·.clop r..:sislanc..:. 

Prclimin;iry :esls arc underw;iv hul ii i" likely to 
he ;inothcr fi\'e yc;irs hcfore lhc hiopc<iticidc and planl 
immuni1<11ion lcchniqu•;s rnn he launched commerci;1lly. 
The r..:se;m·hcr.-, hope 1ha1 in the fu1ure 1hcir work will 
protccl crops like lohacco. whe;it, corn ;md rice. (Source: 
Clrrmi~trr & 1111/rwrr, I'> April l'N.\) 

Sun flows:r to .:uj1rd lomalo 

Scicnrists ;ii 1hc Ran~alorc ha~d Indian ln,lilutc 
of Uorticuhural Re~arch (llHR), hav.: found lhc 
c;unf111wcr to he an cffcc1ivc "!rap crop" in lomalo fields. 

It can he dow1ailcJ with cxi.,ting integrated fl'-'SI 
management ~rategit.-s. 

Hdiotlris amrigaa. which can cause: up lo SO (l('r 
cenl damage to the crop in ~\ere ca."ll."S. could he 
managed efficiently by the new technique. The 
sunflower crop anracl'> and traps 1he young Lanae. 
which can then he l'a.-.ily collech.:d a!lJ J\.-stn>yeJ or u.~J 
for multiplying !'uclcar Polyhedn...,i.c; \"iru.' (:'\P\"). to 
cripple other lar\"a«i! in,ading lhc 1omato crop. 

The entomolog.i.;;.L-. haw already tried ou1 
Tricht11:ramma brasilicnsis. '.'\P\" and early sunllnwer a.-. 
a lrap crop a.c; a pan of the <itrategit.-s for an int..:graleJ 
p...-st management programme. So far. lhe application or 
NP\" al 500 lan·al equi\"alent per hectare h3..4' dfecti\cly 
controlled the fruit borer. Howc\'cr. in spile of ~p\· 
being ,·cry effccti,·e. the r'-'SCarch in.'ililution., cannot 
supply lhe ,·iral cuhurc to the farmers. To r..:dt.-cm this 
situation. use of early sunflower a.' a trap crop j_, being 
sludied al the in.o;titulc. Initial trial-. showed 1ha1 the 
sunflower wa.' an effccli\·c lrap and the thi~d im.tar 
lan·ac could he ea.c;ily collcctcJ from its head. One..: 1his 
is done. ii is possible lo inoculalc 1hc ,jru., and muhiply 
the \·iral cuhure for spraying in 1he field .... 

Scicnti.o;L<; at llHR ar..: conccntr;iting ,m thi ... ;L'fl\."CI 
and .slri,ing to arri,·e al the op1imum number of ... un · 
llm..-..:r rows that could he raio;cd with t11m;ito crop. 
Efforl<; arc now hcing directed low;ml' ... t;inJarJi1ing 
other :.igronomic pracliccs such .._, 1he lime of pbnting. 
planting density and collection ... chcdub clc. (Snurl"c: 
BioCt·duio/ogy and Dt-,;dop111t·11t Rn"irn. :\o. , 
~o\"Cmhcr 199~) 

\'crmicullurc hio1..:chnolog\ for su ... t;1in;1hle 
a!!ricuhur..: 

World· wide 1hcre hac; hccn an in-:rc;t,in,!! aware· 
no:.,_, ahoul ahcrnati\·e agricultur JI sys1cr:1 .... ;1hcrn;11iwly 
known a' hiological or low input ;tgricuhure hcc;iusc of 
their grcah:r ecologic;il and en\ironmcn1;il frit.·ndline'"· 
Theses~ ... 1cms integralc lradi1ion;il pr;1cticc ... wilh modern 
undcrslanding.c; of lik <.cicnce-.. :\ lr;m ... ition from 
chemical In su .. tain;shlc agricuhur..:. hown·cr. would 
normally tak..: three to six year.... Thi" i' lhe time 
required 11: I rigger the "oil hiolo,!!y to ,i:cl th\.· samt.• ~ ickb 
wi1hou1 l'XCc~c;ivc reliance on chcmil·;il fcr1ili1..:rs anJ 
pc..,licidco;. Thi' lime. howc\'cr. c;m he reduced to a ... 
<ihort <L' three mon1h.. hy h;1rne .... ing \crmicullurc 
hio!echnology into the '41il. 

\'ermiculturc hictechnolog~ u'e" earthworm' for 
procc~c;in!?, \arir>u' '>olid and li4uiJ wa ... 1e ... inlo valuahlc 
rc..,ource'> and cleanin~ up lhc t.•nvironm\.·n1 with cn'I 
cffccti\e waste management lcchnolo,l!y. 

Bhawalkar Earthworm Rc,earch ln,tilulc (BERi), 
Punc, afl.:r 12 year~ of exlcn .. ive field research, ha\ hccn 
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ahk lo J.:\dop a pada!,!.e for farmers to affect a swift 
chan!,!..:o· • .:r lo ,lL,lainahl.: a~;icuhur~ wi1houl a k"'-' of 
\·idJ_ 

Th.:r.: ha\·.: lx'-1.'n .:n-:11ur;1!,!.•n!! r.: .. ulb in -.uch 
Ji\.:~ crop' a.' !!ra~"- hanan;1. coconut. \'C!,!.Clahk."". 
f111w.:r.. . .:le Th.: .:ner!!y inpu: in lhe pron.,, i-. wry 
'm;1ll .:nmp;ir.:J In nlh.:r con\.:nlion;1l \\a.,le lr.:alm.:nl 
pro ..... .,,,, ... .,,, ;inJ h.:nn: th.: op.:-ratin!! n"l b.:com .. -s alm•~t 
nil. Oth .. ·r b.:ndil:-. an:ruin!! lo the farmer' include 
.:om pkt.: ...;n in1!.' on an:tu;1l .. ·,p-:nJitur.: on ch.:mical 
frrtili'.:r'. cuhi\·a1ion ;md ".:.:Jin!!. r.:duc.:J soil 
'aiini!~ anJ r.:Ju .. ·.:J P.:-'liciJ .. ' "pray a.' pl;inL' J.:wk)p. 
An-.1rdin1! to 1h.: r.:n.·nt .:,1irr.;11.:,_ th.: nct rrofi1 of lh.: 
farm' h.1\.: ;1lm1~1 d-1uhkJ ,i:t1:.: th.:y -.wi11:h.:<l 1w.:r lo 

1hi' m.:lhoJ of farming. 

\·,·rmi .. ·uhur.: hiol.:chnoloc.y .. ·oulJ play a key rok 
in r.:d.1iminl! \\,1-.1danJ Jc\·d.1pm.:n1 anJ in pn>molin!,!. 
,u,1ain;1l>k .11:.ri1:uh nr.:. \';u inth or!,!.ani1· wa.,l\.'' arc 
utili:.:J ;1, \,1lu;1hl.: ra\\ makrial.. for "'ii hi111.:1:hno· 
lo!,!.i1:.1I pr11\·.:'.....:' \\ hi\.-h ;11-.. 1 r,·du1:.:s lh.: cn\'ironm.:nlal 
pulluli••n. \\orL. i' under \\;·y lo extend lh.: ar.:;1 of 
11p.:r;1linn' 111 lr.:al n11n·l11xi.: \\;1,le w;11.:r for .:on\crlin!! 
inJthlri:1l dflu .. ·nr' from di,1ill.:r~. 1.mn.:ry. ,(au!!hl.:r­
h .. 11'.: ;tnJ ~\\;ti!.: .:IL. inltt r.:-..1tarl-.:' in lh.: form of 

\.:rmic1'1;nl.!'. 

B< II. h.1- ,ii.:n .. ·J an \1ol. \\ilh BERi for ;L"i,tinc. 
in tr.in,kr ol th1.· \.;rmiluhur.: hio1.:.:hm•li1i.:y. 1Soun:.:: 
1>11 l{, .. -i111n!1 ·~ \ .Jllfl {),·\·,·fo!'''ll"llf R1Tin1-. '.\o. ~ 

'\11\c·mh,:r 1•1•121 

K.1i < <1rp. \\ill m;1rl..:1 !\\O typ1.·, ol di,p1h;:hl.: 
r,l/11r'. ho! h m;1d.: , ,f .1 hiodel!r.1d;1hk ph,1 i1: Binpol. 

Th.: 1:11mpk1d~ 1'iod,·cr.1dahl.: pb,ti( Riopol \\;1' 
d.:wlopnl h~ lmp .. ·ri.11 ( 'h.:mir.11 lnJu,trie, PU· ll' K ). 
;ind i, lun<1i11n;1il~ th .. - 'am1.· ;1, ron\t•ntion;1I pI.1,1i,·,. 
hut i' produ~,·d h\ the f._·rmi.:ntation pnKe'' u'inc 
1.d'..ll't1"·-' frnm rorn. 'Ul!;1rr;ine or 'llf.!..tr h<.·1.·t ;1-.. the r;1w 
m;1k1 i.11. \\ h.:n huri .. -d in th1.· l!r1>11nJ or c1.'l into the'.:" 
;ift.-r 11'1.'. ii ,farh d.:rompo,inc ;1fi..r .1hnul lhn.:.: month' 
ll\ micro 11rl!;1ni'm <irlion. ;ind i, rompk·td~ 

1k-1:11mp11, .. ·d inli• w,1kr .ind c1rh11n Jinxide within two to 
th r...-1.· \ 1.-.1r'. 

Tlw hi111kl!r;1d.1hk pl.1,tir i, u''-·d on .111 parh olher 
rh.in rh,· md.11 l>l.1.lc. lh.· m..-1.11 hi.Ilk i, (1xidi,.:d .ind 

r11rr111kd in thc n;1tur.1l cn\irnnm1.·n1. "' lhc entirl· r.1mr 
. 1".-r.1hl~ will lw r11111pkr.-h r.:turnnl to n.111ir.1l 
,uf'-1.in,-,., m rh.· cr111111d. f·.\rn \\hl·n inrin,·r.1i.-,I. it 

\\Ill lw dn11111p"'"'I i11111 1-.1rh1111 dio\id,· .ind w.1kr. "' 
1111 111\ir ,11h,t.111n· '' ldl. l 1:rthc·r inf11r111.1lion 
. n .1il.1hl1· I r11111 l\,1i ( nrp11r.1li11n. I· I"'· Ii. Jlil'..1,hi · 
K.1n,1d.1. ( hi\11d.1 l11. lol.\11 (Ill .. l.rp.in. l"our,1.·: 
11 IIUJ. ,\111•.1i..1 f'l'I.~} 

Ci.:n.:tic .:n&m ... -.:rmg lo rroJuc.: .:n1\'mc."" for 
oq:,anic chemi.,lry ~\·n1h ... -.;i, 

( i\:n.:1ic .:ngin<.-.:ring could he us.:J lo proJu1:l· 
en1ym ... -s for lL-.C in or!,!.~ni.: ch.:mi.-;1ry synth.: .. i. .... 
accmJin!,!. lo Dr. A_ Ian S\."olt of T exa.' A& \t l. ni\·cr..il y 
ll"nlkgt: Station). So far Scou ha.' proJuc.:J .:n.rym<.'C\ t1t 
make compound' ~m-h a.' \ilamin 812. p.:-nicillin. am: 
p.:ri"inL.k alkaloid-;. The ahilil~ io proJuc.: compln 
.:n.rymc.-s could allo\\ the production of compound~ hl(" 
complex to make by con\·enticmal m.:a"-'· Th.: .:n.rymo;.·-. 
n .. 'l.'Jcd for a particular pmduc!i.m palh\.\ay can b.: 
J.:tcclcd in cdl' hy nuclear magn.:ri..- r.:snn.mc.: 'P.:clrn­
scopy. Simply pulling ~111 thc n .. 'l.'J::J cn.rym.: .. tngethcr 
in a hr.:w c;m allow the reaction' lo pro.:.:.:J 'm1l(1thly l<' 
th.: Jc....,ired pmJucl. AdJing mutant .:nfym.:-. lo alter th.: 
final product can let researcher .. iink.:r with th.: final 
prn<luct to try to imprnw -.ay. penicillin. 1Ex1r;Ktl·d 
from St"irna .\'nn. 5 S.:pt.:mb.:r 1'1'12) 

Showa Chemical' 1Jap;tn) ha_, jointly d.:wlnp.:J :t 

511 · m ;cron 1hid pl;t,lic which coulJ hdp lower medical 
wao;!e. Th.: comp.my dc\dopeJ !h.: m;il.:rial wi1h the 
\1ini,lr~ nf lnt.:rn;1tional Tr;1Je <1nJ InJu,try. Th.: 
m;1terial j, made up nf pol~r.1pr11b1:ton.: 111p 111 :-\0 p.:r 
.:.:nl) ;mJ poly.:1hyl.:n.: and Gtr. h..: li....:J in the m;muf.1,·­
lur.: 11f " \;1ri.:1~ 11! proJu.:h. 1'1ily.:;1prnl.1l111n..: j, ;1 
'!ruc1ur.1Ily \\e;1l. hiode!,!r;iJ;1bl.: pl.t,lic \\ hi1:h j, hro>h·n 
dm\n hy th.: l"n,ynt<.· lip.1,.:. Lir·•'.: i, 'l·n1.·kd h~ 

mi..-ro-or!!.tni,ni... in 1h.: •nil. cm,in!! pl.b!il' It• h,· 
decr.rd.:d into -m.111 fr.1l!mcnh. P11lyc;1pr11br111ne cin h1.· 
'tr.:nc.1h,·n.:d u,in!! .1 '(l<.:li.rl:~ d..:'i!!n.:J ,1ru.:ture l1or th..: 
polyc;hykne. Th.: comp.my pl.in, !.i m;1rl..:t pr11d1tlh 
m.inul;trlur.:J from thi, n.:\\ pb,tic b11.· in 1•1112. 
1Exlr.1Cle<l from ·hi.m ll'ul/ Srr,-.-r f111m1.1l. I June i'l'I~) 

t:ne~) and ~mironmental application~ 

Tr1.·;itm .. ·n1 nf n.1111r.1l ruhh.-r w.1,1.: h\ m1n11-
oq~;i .11, m' 

Th1.· '.\ation;1l ln,1i1111.: of Rin,(i1.·nce ;rnd llum;in­
Techn11!.1c\ and hqi L11..-x C'o .. I.td. h.1\1.· jo1111ly 
'urreed.:d in del!r;1din~ w;i,t.: n;itur.11 ruhher pr11Jurh 
u'inc. mirro-orc.mi•m' .11 .1 hif..h dliri.:n1:y. 

In expnim.:nl' r11ndurkJ on n;11ural ruhhcr 
l!lo\l'' 0.2 mm lhicl. th.: l!l"\e' \\ere dcl!r;idcJ ;ilmo'l 
\'nlirdy in ;ih1111t 1w11 we.:!.,. \\';i_,k ruhhcr prrnl11.-h uwd 

lo h.: inriner.1kJ or hurinl in th\· l!rttUnd. hut 
romhu,linn .11 hi!.'.h 1cmp1.·r;11urr' d.101.11.!l"' th1.· furn;in-, 
.ind hurial h;1-.. ;in ;1,1\cr'c influence.: on 1h,· l·n\ironml·11t . 
lh1.· r,1,1hli,hm1.·111of1hi' hil!hl~ d ti,·i,·111 n.1111r.1I ruhh,·r 
W,hk ,l.-1!r.1d.11ion In hn11loc\ j, l"\prl'lnl lo k.1d lo 1h1.· 
1k\.:lopmc·n1 of .1 rk.m. low '""l ,\,h m for 
,1;1111111,11i.-.1lh rr1-.11inl'. \,,,,,, ruhh..-r pri:durh . 

Th,· minn 11r~.1ni'm \l.t' \ocari/111 1r1. 

,(r,1in ·" \~ .-\. .1 ruhhn dn~r.1dinl'. m1rr..-nrp_.111i,m 



i'obh:J from farm -.oil m T,l.!kuha Ci1: .. lh;1raL.i 
Prd.:l·rur.:. fap;in. 

Th.: h.-:-tpic.:.:-. w.:rc Jq!raJ.:J w h .. ·n th~ finc 
fr.t!!m.:nb p;t,-..:J throug.h ;1 d11uhk · liy.:r gal;/\.". Th.: 
J._·!!raJ;1hili1y w;i' th.: high.:-.! in lh.: Gt--.: of~-~ ;rnJ 5 g.. 
am! \irtu;1lly compl.:t.: J1.·!!r;1Ja1i .. n \K .. ·urrt·d ir 1_.; Ja~' 

;II lh.: -.hnrl<"'I. 

Thc r .. -....·ar .. ·h 1.:;1m plan-. In x•.m:h for a h.:lh:r 
ruMlo:r d.:~r;1Jinc. micro·nrg.ani ... m anJ lo imp11•w th.: 
..-uhur\· .:unJition'. Furth.:r inform;1lion i-. a\ .tilahl.: 
from: '\;1tional ln-.tilul.: of bio-.ci.:n.:c anJ Human­
T cchnc•log.~ . ...\IST. R.:...:arch Pbnn:ng. [)i\ .. 1-1-.\. 
Hi!!:t,hi. T .. ut..uh;1 Ci1y. lharaki Pr.:f~clur.: 'ti:'. J;1p;m. 

(Sourcc: 1 fTRO. hnuar~ l'N.'l 

R.:;1ctor for m.:!han.:-.:ating hugs 

fidd tri;1L-; of ;i hior .. ·;iclor J .. -sig.n.:d lo hr.:ak 
Jnwn l·hlorin;1kJ hydrocarhons arc "chcJukd to '>l.1rt in 
early 1'>'1.\. ;Kenn.ling. lo As..·a Brown Bm·ai 
Environmcnl;1I Sen ice ... Inc. (ABB-ES). which d.::-.ign 

th ... '~'tcm. 

The company also ~1iJ I hat thc l :s Patcnt ;md 
l r;llkm;1rk Officc h;1" notificd ABB· ES that ii wiH -.oon 
rcc.:i\·c :he p;1lcnl for the "\kth;motropic Air-lig.hl 
R111;11inc. Ricm:aclor· (\fARB). Thl' p;it.:nl C·>\·l:r-. 
n111Jific.11ion' ...\8R- ES 'Ci<."nti'ts h.1\c m;1J.: le• thc 
ro!;1tir11! di,!.. '~'!cm 1h;1t i~ common(~ u-.cJ in microhial 
\\,t'h: \\,111.:r ck·.inup. --.;1id S;1m Fogcl. the rnmp,iny\ 
dir<."•tor of bior .. ·m.:di;1tinn -.y-.1c:m ... 

.\BB·E~\, hior ... actor n•no;i-.h of a -..:ril'' nf 
rnt;1!int• rolyt·tll\l.:nc.: di,j,;, coat.:J with m.:thanc-.:;itinJ! 
micr11h.:-.. in a tan!.. mad.: airtight to contain \ola1ik 
rht·mic;1h. \\;1tl·r run, throul-!h thc l101tom of !hc tank. 
\\ hik 1 hl· nh·than1.· oXY!!'-"n f1K>J ~ourn: i-. pumreJ 
ihrouf.'h thl.' top. :\., th.: di,b rota!-:. thc harr.:ri;1 arl· 
.1ltan;1tdy Inf. thl.'n -.uhm.:r;.i.cJ inl! 1 thl.' contamin;1tcd 
\l,tkr. For 1r.:;1ti11g nnn-chlorinatcJ rompounds. lh.: 
r.:;1rtor c;rn funl"lion without mclh;in.:. 

In n;1tur.:. thl· al·rohic hug" 1h;1t ABR-ES i\ thing 
;ir.: found ju .. 1 ahmc th.: anaernhic Moc in ,•.1.·amp-. and 
m;1r .. h.:,. ar.:a.-. that arc rich in m.:lhanc. 

Thl· Port land, \fain.:- ha~ed firm h;i~ 1c-,1.:d 
\11\RB in pilot-,,·al.: tr.:;1tm.:1;1 of groundwater from 
1hre\' Sup.:r- fund 'ii··, Thl· wakr w;1!\ contaminatcJ 
with ro;1f t;ir. tolu.:nc. rrichlorol.'lhvknc. chloroform. 
\inyl rhloridl· and ntl·thyl mo:thaaylatc: (\f\fA). In all 
c1-.c-.. 'aid Fogcl. the hiorcaclor hrought pollutant 
ronn·ntration' lo hdow Jdl'<"lahk k\.:k 

Fogd add.:d that hi' re,.:arrh team Wit\ -.urpri>.:d 
al lhc 'Pl:l'd with whirh the minohc\ pro<"c'·'ed the 
mm pound,, "hirh w;" ahoul 'ix hour' lo r.:dUC:l' 
'iflll part, per million of \1\1A lob-. than onc ppm. 

R;ath..-r th;m u-.ing a puR· .. train. ABB -ES h;L' 
c:h1"4.·n a con'4•rtium of mclh:tnl·-eatinJ! hUJ!' th;1l h;n.: 
the ahilit'.' to J.:graJ.: -.C\.:ral diff.:r.:nl l..inJ, of 
n>:npounJ-.. 

Unw.:\.:r. th.: rc;,telur could h.: ;1J;1ptcJ 111 
an:omm1xfat.: .,...\-~·ral pur.: -.1r;iin, ,,f hactcri;1. ;L' "ell a' 
l-i11'.'nJ!inecreJ '''-1.'.'. Jo\\ n th.: lin.:. 

In thc upcoming. trial. ABB·E~ pl;in, lo tre;tl 
~round water conl;,1minat.:J \\ ;1h \ inyl l·hlori<lc. mi xtur.:-. 
ol chlorin;11.:d ch.:mil·;,1L, anJ r.:irokum con,1i1u.:ni... 
C11nccntr;11ion-. of contaminant .. u. ill rang..: lrom 1.:,, th;m 
on.: ppm hl mor.: th;tn 500 ppm. 

...\BR·E.S \~ill mo-.! lil..dy lic:.:n...: !he 1.:..-hn11log.y. 
or hire a firm 10 fahricah: it. if th.: 1ri;1L, -.iiow lh;•: th.: 
t.:chnology work-; 
.\f di~a 1,· II i I/'\ 
7 l>cc.:mhcr l'JC12) 

I:. PATE'.'liTS A'.'liD l'iTE:Llt:llL\1. 
PROPERn· RIGHTS 

I Sou re .. ·: 

Th<." Europc;in Patcnl C"on\<."ntion ha- hn:n 
;1mcndc<l 111 pro\·iJc for .:xicn-.ion of t.:rm of Europ.:;rn 
paknt .. hey.ind thl.' prt·, .. ·nt m;1xim11m of 211 y,·;ir-.. H 
r.:!!ul:ttory rettuirt·m .. ·nt:- ha\.: cn1.,,·J m.tr~ctinc of ;1 
patcnlnl ph;1rm.1n:ut1c1I lo he Jcby.:J for mor .. · th;in 
fi• . .: y<."ar-. h1.·yonJ th..: filin!! datc of thL· p;1knt. a 
'upplcmt·ntary prnkction n:rtifir;1tc m;1y now h,.­
ohtaint·d. The C".:rti fic11c mu ,1 h.: 'ou!!hl on ;1 C• lllnt ry­
hy -wunt ry h;i,i,. ;mJ ih maximum tam i-. fi\,· y..:ar-. 
hcyonJ th.: Ja1,· al whirh thc ori!!inal p;1t..:nl would ha\.: 
.:xpircJ. from 7 fanuar\· :•1•n. ;ipplic;1tion' for 
-.uppkmi:nlary prokr1i11n ccrtifira11.·, c.111 h.: fill'd in 
Bril<tin. Fr;mcc. C i.:rm;iny. lt;1l~. 1h.: :--;d h1.:rl;1nlk 
Jkl!!ium. 1.uxc:mhourg. Dcnnwrk ;md Ireland. Simibr 
prmi .. ion~ will no: hi: ;n;1ilahk until I fanu;iry 1•1•1~ in 

C ir.:cc..:. Portu!!al and Sp;1in. The rcquir.:m\.'nh \ ;rry 
from country lo countr~, and 'pecific <1d\ i..:l· 'houhl h.: 
\ough:. (Sour<"c: :fmtrulu\iun Riotff/1110(111:.r. \"ol. .\. 
'."o. I. Fchru;try 1')'13. 

Riot.:(·h palcnt~: E< · Jchatc movc' lo C ·ounril 

Th .. · Europcan Parliamcnl in Ck11•h,·r 1•1•12 
compktcJ thc c11nlcntio11' fir .. 1 re;uling of the 
C"ommi~'ion\ propo,al for a C"ount·il Dir,·cti\e on lhl' 

lqrnl protect ion of hiolcchnolo!!ic:al in \cnl ion\ a ftcr 
four year-.. The Parli;1mcnt acccptnl in principlc thl· 
main aim' of the propmal, to clarify and harm11ni1.: 
throu~hout the community the patenl la" a:- appli.:d 111 
hio1cchnolo~y. and con\i,lcnl'y with th,· Europ.:;1n Pat.:nl 
C'onwntion. In it~ aml·ndmcnh. it h;" lkmand..:d morc 
cxplil'it clarification of tlw cxdu,ion' lrom p.11cnt<1hility 



1allo\l1.•" un,f..-r 1h1.· EPC if wnlrar~ lo puhli,· orJ..:r ;.mJ 
mor.1:i1,·1. 

Exdu .. ion ,,.,ulJ aprl~ 10 -ih...- hum.m hotiy w 
p;1rh of 1h,.- hum.m hoJy p.:r ~.-: proc...-, ........... for moJif yin~ 
1h1.· !!...-n .. ·1ic iJ..:nlit~ of lh.: human hoJy :·Iii a n11n-
1h1.·r.1p..·u1ic purp1"-..: "hil·h i:-. ronlrary to 1h,· Ji~nil~ ,,r 
r.un: anJ pron_...__....._~ for moJif~ in!! 1h1.· !!'-·n..-li.: iJ..:n1i1y of 
;mim.1L, which ar..: lil..d~ lo intlirl .. uff..:ring. or phy ... ical 

h;mJ!,·ar' up.in th..:m wi1hou1 ;;ny ht:ndi1 lo man rn 

anim.1L Th..: c.1mmi:-..,ion in i1 .. ;1m..:nJ~J pmpo-..11 to 
Council ha.-. incorpor.ih:J th.: ahtn·..:·quo1..:J d..:m..:nb. 
Rt'!!••rJin!! th.: "f.irm..:r· .. pri\ il..:g....-· {for <.owing. farm· 
,,,.._.J ....:l·t1' from hi .. h;irw .. ll. 1h~ l"ommi .... i.,n. "1hou!!h 

iniriall~ ••r~,.,.....-J 10 1h...- am...-nJm..:nt. h;L' finally acc..:pi..:J 
ii 111 ;11low 1h..: l"ouncii to di .. ,·u,, it a.' par! of a 
conlinuin!! c1i.1p..:r;i1ion rroc..:Jur...-· (unJ\.·r lhl· prm·isions 
..... .\rli..-1...- 1110:\ ). 

Th..: .\"' - pa!!..: am..:nJ...-d propo,al. (."( )\1(112)51'9 

fin;1l-SY' 15'1. of lh D..:c..:mh..:r. i' a\·;1ilahl...- on r..:qu..:'\I 
fr.im OCi\:11 E· 1. Commi,,ion of lh..: Europ..:an 
Communi1i...-.... ru..: J...- la Loi. 200. B-10-N Bru!'\......-b. 
B...-lg.ium. Td.: (.\2) 2 2%5h 19. Fax: 1.\2) 2 21>55:\t15. or 
(.\2) 2 2'1h-n22. tSourc..:: EBIS. \"ol. .\. :\o. I. l'N.\) 

Rd..:;1-.1: o' .. ampl..: of J..:po.,i:.:d min11-oq,;a_ni'm 
;1u1h11ri1.:d h\ Au .. trahan Pat..:nt Offi .. -...-

Thi rir'I C.:r1ific11..: of 1h.: Commi .. ,ion..:r of 
P;1knb <ll!lhori1in!! r.:k;1,...- of ;i 'ampl.: 11f ;1 m1cr.1· 
Prc:;tni•.m rrnm ;1 J,po..il maJ...- unJ..:r th .. · BuJ;ip.:.1 

Tr .. ·:11~ ""' i--.u.:J hy th.: Au:-lralian Palen! Office in 
\LI\ 1•1112. l. nd,·r th.: :\u,lr;1lian P<tl.:nb :\cl an 

.1pplic;inl m;1~ rd~ on " d,·p1"i1 11f ;1 micrn·,1rµ.ini'm in 
;in apprm .. ·J ln1.:rn.11ion.1l D.:pmirary :\111hori1y unJ.:r 

1h.: Bu<lar•·'I Tr .. ·.11y 10 , .. ri,f~ th.: r.:quir.:m..:nb 11f 
,uff1l il·nt.:y of Ji,dn,urc. Onn: ih.: <1pplicali1111 j, op'-·n 

to puhlir in'pl·c1i11n. an inlcr .. ·,tcd pl·r,on m,1\ r..:4111:'1 

I h•: P.11.:n1 Office lo i"u.: a Cl·rl i filal-: au! hori1in!! 
r,-;,-,N:. llo:\\i:Wr. hdor..: th.: .. p.:ri[ic<tlion i' l.1id op.:n 
lo puhlil· in .. pl·c!ion. lh.: itpplic.tnl mav sp..:cily lhal \uch 
,;1mple i·. nnlv to h.: r.:lc<t,nl fo <1n inJ.:p..:nJ .. ·111 1hird 
par!y .:xp.:rl. Thi, i" an;1loµou' lo !he ,o-c;1lleJ ".:xpcrl 
"1:u1ion a\;1ibhk unJ .. ·r 1h...- Europ..:;in Pal..:nl 
< ·11nH·n1i1:n ("inure'-·: .-l111rral11si1111 Bintl'c/1110/of'L 

\'ol. ·'· '.\o. I. F.:hrnary !'IC)_,) 

Ph,1rrnacl'lll ical m;1l..l·r, \h·rck ( R.1hway. :-.;.1 ). 
Ahho!; L1hor.1lori.:' (,\hhol! Pail... JI.). and Bochrinµ•:r 
\I mnhl·im (\bnnh,·im. Cicrmany) hc;1J 1h .. · li'1 of firm' 
r.:rci\in!! l ·~ hiokchnolo!!Y p;1l.:nls in p1c12. an·ordinµ to 
\firro· Paler! ('.\n., ll;t\cn. Cf). a puhli,h,·r of paten! 
informal ion. Merck rcn·iH·<l f•I l :s paten!,, whil...­
Ahhol L1h•. _1!.aincd ..JS. Bod1rin,l!_l'f and llo.:l·h,I 
(h;1nkf11rl) r.:reiv..·d ..J5 and -l I CS pitlenb, rc,pl·rtin-1~. 
L1,1man Kodak (Rorhl:qcr. ~Y) oh!aincd .N. (Sourrl·: 
Clicmirnl II i 1·k, Ill Fe hruar~ JC>11.') 

Bi it..:ch pat..:nt bill' 

Bi1it.:chnolog.y ctlmpani .. ..., ... oulJ ha\·c an .:.N..:r 

tir.i..: ohta'.nin!! pn>c<.:"-' pal..:nl' unJ..:r lcg.i,la1ion 
int n-..luc..:J in htith hou.~-s of ('ong.r..:"-' in c:arly fd•ruary. 
S...- ·'-·ral cor:tpkx rnurt ca.-..:" ha\C cr .. ·a1.:J unc..:rtain1\· 
m :r pal.:nt protc:l·lion for prol:...-,_..._..,._ anJ the: hill., 

introJuc..:J woulJ clarify !he pmc..:Jur.:~. (E\lracteJ 
frc m Cht'mfa1l U(·ck. 10 F..:bruary 111'1.\) 

Pa· ..:nling Ill. g..:n..:tic ma!c:rial 

Th...- int..:rn.1tional j11urnal Sl-it·nn- rec..:ntlv 
pu ili-.h..:J thr..:c in1..-r...-,tin~ pap..:rs in this ar..:a. (Rd. 
Srn·11ff. \'ol. 2'17. l..J ..\ug.u,1 l'N2. pp. 90."l.· 1 1!~.) 

In th.: firs! pap..:r hy R..:h...-cca Ei~..:nbcrg. who is a 
Pn k!'\.-;c1r of L1w al lh..: l:ni\Crsity of \fichigan. ii "a.' 
:mt.:J that 1hc '.'ational lnslilut..: of Hc:alth ha." fil...-J 
1al :nt applic;1tions on rnor..: than 2. 750 p;irtial 
:ompl..:mentary D~A .....-4u..:nc..:" of unl..nown fundion_ 
Th,· rational..: for palentin!:! i~ Ji'\Clh . ......-J in 1hi ... pap..:r. 

Th..: second pap..:r by R..:id A<lkr who is thl· 
Dir :ctor of th.: Offic..: of T.xhnolo!!y Tran,f..:r. MM. 
!'.ik-. a hisll~rical pcr,pcc'.i\C for the pat.:nting of !!en~· 
-..:q11..:nc..:s anJ J..:-.nih...--. th.: ;:\olution of palc:nl bw in 
rcla:ic>n to thi ... 

Th.: 1hirJ p;1p..:r 1--y T"hom;L, l\.il...-y who is an 
:.1111rncy ;mJ Dir..:clor of 'onh· hiolc:chnolo!!Y comp;mi,·,. 
~ial.-. that th.: propo~al :,y th.: ;\a1ion;il In,litull' of 
~ .:a'lh to p;1ti:nl prnJucb rcsuhin)! m..-rcly from 

'1 4ucn·:in)! 1'1..- hum;tn )!.:nomc i-. a mi-.1;11.. .. -. fk f.:cb <ti 
\\or~.1 1h;1l il i, wrnn!! in p<tl.nl bw anJ al hc'I th<tl it 

rl Ii.:, on ddici1:ncy in l.1w .:nnc..-rnin!! w h;il j, Jdincd "' 
u·d1l. 

Th.:'c thrco: papcr .. c0:rl<1111ly pro\iJ..: [1H1d for 
1h lU!hl for lho,,c in1..:r..--.1cJ in th.: lt1mmcrri<1li1<1!ion of 
m• 11..-:ular hi11l1•!!Y anJ -.hould proviJc Jdini1iw 1 .. ·xh for 
pa'.crl allorr • ...-v, h;nin!! 1t1 c11m.: lo !.:rm' "ilh lh.: 
implication .. hchind p;11l·n1inµ of !!.':n..:lic .. .:qu.:nt·..:,. 
(Sc ur..:,·: .·lm:rala~iun Hio!c't·/1110{0,;_r. \"ol. 2. l\o. ti. 
[kc.:nh.:r l1l'l2) 

F. HIOl,HlR\1ATl<"S 

Principlo:.., Applir;11ion' ;ind \loddlin~ "ith PC 
Sim11la!i12.!1 

Thi-. hmk, hy I. .I. Dunn, I; .. 11.:intll". .I. lnµham . 
.I. E. rY...-n."il. i.., thl· r.:,uh of 111 yc..r,· cxp.:ril·nrc in 
or!!a11i1ing and kad1inµ lllllr'c' in hiologir.il rl·;irlion 
t·ngi11cning. It !!iH' cnginc.:r' anJ 'cicn1i,1s all lhl· 
inform.1lion l~cy ncnl lo aulyw !he behaviour of 
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complex biologi\·al reactor; using m;ithematical equation.-. 
and a dynamic simulation computer language. 

Fart I treat.; the fundamental" of modelling (ma.'" 
balance equation." iO\·oh-ing reaction kinetics and rn;r;..'\­
tran.sfer rates). making them readil~· undeNanJable to 
those new in the field. Part II gin.-s .J5 example 
problem~. complete with model" and programm'--s. 

The h:xt book is the fir;t of it-. kind lo include 
a diskette with a commercial simulation language. 
The diskette can b.: run on am· DOS personal 
.:omputer. 

l"scrs will appreciate how the simulation runs can 
b.: inh:rruph:d for i!lleractive parameter changes and 
instrucli\·e plotting. 

1'1'12. Ca .JtiO pag\.-s. Hardcover. Fr. 215. 
ISB~ J-527-2X511-.\. Further il'Jformation is available 
from \'CH. P.O. Box .JO::!ll Ba.o;cl. Swit1erland. 

Biotechnolog\· and Dc\·clopmenl Monitor lo continue 

Biotechnology and Dewlopment Monitor (BD\1) 
ha.'\ sincl.' Sl:pll.'mb.:r ll)SI) produced 12 l.'Xccllent is.sul.'s 
covering key is. .. ues and news items rd<1ting lo 
bintechnnlogy in dewloping countries. Distributed free. 
it h;t-. ~een dl'mand grnw from a kw hundrl'd lo .J.IKltl: 
and h;b gainl'd a repu·a1ion for excclknce. 

BD\I is nol a ,peciali1ed scienlific publication. 
hu1 a r\.·sourn: for science policy-makers and aJ\io;crs in 
dewloping countries. international ;1gencies. and in all 
other circle.., h;l\ing rdalcJ inlere,ls. 

11io;1herdore welcome news 1ha1 lhe Direclorale­
Cieneral for lntern;lli•mal (°(M1pera1ion (DCiIS} ,if lhe 
'.Sl'therlands \linislry of Foreign Affairs has agrl'l'd 10 
fund a follow-up proj:cl owr the nex11wo years. In ils 
futurl' devclopmenl. puhlic;ilion will he ha.sed on a 
nclwork of ins1i1u1es in diffr·r\.·n1 regions of the world: 
and puhlicalion will he trilingual. in En)!fi..,h. French and 
Spani'\h. 

For furlhl'r ddails. rnnl.tel Edilor. Professor 
Cierd Junne. Biolechnolog~ & Devclopm\.·nl Monilor. 
Univer,i1y of Amslerdam. Deparlmenl of lnlernalional 
Relation' and Puhlic lnlernalional Law. Oudl'tijd' 
Achlerhuq~ wal 2.'7. I !l 12 DI. A m'lerdam. 
T d.: (.\I) 2115252177; Fax: (.\I) 2052520~<•. 

Thl' ln1erna1ion.1l ln,1i1uk ofTropic.11 A)!ri,·ulllm· 
OITA) in lhad;m, !\igaia h;,, replaced ih TRIPP 
N\.·w,fl..111.:r wi1h the fmpirnl Roor 1111tl "lither Crop~ 
/111 If l'I i II. 

For more informali•>n. contact: Alfre,I Dixon. 
Bulkr~n. TRIP. llTA. P\fB 53211. Ibadan. :\igc:ria. 

~IOTECH- Africa Consultancy 

The Tropiwl .-4Khioud1 .\fot1itor i~ a quarterly 
nc:wslcuc:r published by the: Biolech-Africa Consultancy 
g:-oup of Ciuclph. On!ario. Canada. II will su:nmarii'l' 
current r\.-scarch finding' in tropical agricultural anJ 
for\."'lry biotechnolo~y for dewloping countries. 
Information will b.: gathered from major 'cienli fie 
journ;iL .... hooks. confrren.:\.~. and inll'niews. 

The newsletter will include: 

Complete cit;itions of rcle\·ant puhlie<tlion': 

Contact addrc,-.cs for articles. new protcKob .. 
clc.: 

\lajor cominl.! l'\·l'nh rcll'\ilnl lo 

biotechnology of tropical ;1griculture and 
forestry: 

Feature articil'' on irrportanl topic:-.. when 
nec.:s....:ir\·. 

For more information regarding the new:-;lclli:r. 
contact: Dr. John C Afcle. Biotech-A f rica Consult am·~. 
2.i-11 Cnllege A\e. W. (iudph. Ontario. LinaJ;1 :\ ICilS-:'. 
Td.: (1-51'1) 7h.'-~2.Ui. Fax: (1-51'1) 7h7-11755. 

Bios.1fc1y: The s;ifo appli.:;ition of hioll'chn11log\ in 

agricuhurl' and rhe en»irnnmenl 

Thl' mandate of the ln1crna1i1.nal Sl.'nic\.· for 
:'-<;tlional Agricuhural Rl''e;1rch (IS'..:.-\ RI j, 111 ;t"i'I 
de\doping rc,earch systems. In this ."1- p;1gc hook lei. 
they pro\idc a praclical guidl' for policy m;1ker' ;ind 

research managl'rs. on the s.1fe use of hiotechnolng~ 
products wi1hin their countrie,. Ir i, a ma .. terpie.:e of 
dear communication. lrcaling lhe i"ue' wi1h halan.:l' 
;ind per,pl'cli\c; the rc,uh will hl' appreciall'd in 
Je\cloped and Jewloping countrie\. 

The JocUml'nl 'll!!!!l''h a 'l·ric' of 'lep' lo 
c'tahli-;h ;i national !iio,afcly '~'lem. 'rartin)! with ;i 

nalional commillel' lo e'lahlish policic' and procedure,. 

The author, advocate m;l\imum 11,c of exi,ting 
ins1i1u1111n,, personnd and legi,l.11ion. Thl.·y .. ummarit\." 
fi\e key principle,: 

I. Rq~ulalnry re\ iew 'hould focu' on the charac1cr­
j,1ic' and iJ\.·ntifi\.·d ri,b of 1h1.· hiokrhnolo~~ 
prmlllrl. nol lhe pron·, .. hy whirh ii j, rr1:;1ll·d. 

For I ho'-\.' hioledrnolo~y prndlll'h I hal rn111irl· 
re\·il·w the rc\iew prrn.:e'' should O\' lk~i!!,nl·d for 
dfiricnl'~ and dfrrli\CO\''" whik "''urinl! rh,· 
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4. 

proh:clion of public health and cn\"ironmcnlal 
safety. 

Regulatory requirements for modern 
hioll·chnology should be inlcgralcd inlo lhc 
o\·crall rcgulalory s~·s1cm. which gowrns lhc 
rclca.-.c of new proJucb in lhe agricuhural 
scclor. 

The Jcgn.-c of familiarily with the bcha,·iour of 
similar organisms when rclea.~d inlo lhc 
cn .. ·ironmcnl should dclcrmine lhc lcwl or 
re~ulalory owrsighl required. This may range 
from minimal lo extensive. Jcpending on the 
degree of ha:rarJ iJentificJ. 

5. Regulatory programm1..-s should he flexible and 
capable of adapting quickly lo the new knowledge 
and understanding produced by the rapid 
ad,•anccs in hiolechnology. 

The booklet reviews lhe evolution of the biosafcly 
and rcgulalory dchalc. underlining the significance of 
other work such as that of OECD. the UNID01UNEP/ 
WHO,fAO Working <iroup on Bi~fcly. and the 
L'S National Resc.trch Council. 

The authors arc from three continents: 
(i;1hricllc Persley. biotechnology manager al the 
World Bani... pre\"iously project manager of the 
WB!ISNAR:Auslr.1lian study on biotechnology in the 
scnicc of world ;1griculture: Val Ciiddings. senior 
gcnetici"l with 1hc biotechnology programme of the 
l'S Dep;1rtmcn1 of Agriculture. Animal and Plant 
Health Inspection Scn·icc. and pre\·iously project 
manager for the lJS Cong.res.' Office of Technology 
As.-;c,,mcnt Report on "Field T eMing of Engineered 
Organisms: Cicndic ;ind Ecological ts. .. ues"; and 
l'aleslous Jum;i, Founding Exccuti\·c Director of lhc 
Afric;in Centre for Technology Studies in ~airohi. 

author of sc\eral hook'\ including "The Ciene 
Hunters". 

Single copie" of Bio~afety arc a\"ailahlc free from 
ISNAR lo profcs.,ionaL.-. in dc\"cloping countries working 
in lhc area of agricultural rcsc;1rch policy. organit<ttion 
or management. 

For others, copies may he purcha.-.cd from: 

Winrock International Agrihook,tore, 
lf1ll North Kent Street, 
Arlington VA 22211'>·204 USA. 
Price: US$ X.95 plus '\hipping. 

ISNAR 
P.O. Box '>.lH5 
250'> A.J The Hague 
The Netherlands 
T cl,: (:\I) 7014% I 00; 
fa)!: nn 70181%77 

ls..'iU1..'S in the ('ommerciali:r.ation of Biotcchnokigy 

The Expert Group M1..-cling on the ('ommercial­
ir.ilion of Biotcchnolog~· wa.o; hdd by the U nilcd Nation.o; 
Industrial Dcvdopment Organi:ralion (U!'IDO) from 
28 October lo I No\"embcr l'J91 al Vienna. The o\"crall 
objecli..-c..-s of lhe meeting were (a) to re\·iew both general 
and product-oriented polici1..-s and programm1..-s in 
Jc\·dopcd anJ de\"cloping countries related to the 
commerciali:r.alion of biotechnology in selected area.-;, 
focusing on health care and fo,xf proces.o;ing; (b) lo 
identify the clement.-. for succcs..o; and con..-.lraint.-. for 
bringing product.-. lo markcl\; and (c) lo propose modal­
ities for promoting lhe application of biotechnology. in 
particular through intcrnalional cooperation. 

The procccding.o; of the m1..-cling han~ now been 
is . .-.ucd a'i one of UNIDO's (ieneral Studies Series - ls.'iu1..-s 
in lhe Commerciali1a1ion of Biotechnology (lSBN 
92- t • 106279·9). Apart from gi\·ing the report of the 
meclin!!. wilh iL<; conclusions and recommendations. the 
book re~roduc1..-s the technical papers presented under 
four broad heading.<; co\"ering com mcrciali:r.alion i'\.'iues in 
health care; commcrciali:r.ation is..-.u1..-s in food 
pn><:cs.'iing and agro product.-.; ca.'iC sludi1..-s of country 
specific experiences; and ..afcly i.-;sucs. education and 
training. 

The publication. which run'\ to 2~0 page" and 
cosl'i $45, may be ob1aincd from L' NIDO Documents 
Unit (f-155), Vienna International ('enlrc, 
P.O. Box 1<10, A-1400 Vienna. Austria. 

Directory of the Lalin Americi!n Biotechnolon Industry 

The lnler-American lnstilule for Coopcr;ition on 
Ag.ricuhure ha.-. slarted the preparation of the Directory 
oflhe Latin American Biotechnology lndu\lry. The first 
rnlume CO\WS Mcxico and wa.-. published in t«N2. It 
includes ha,ic informalion on 14 companies with 
biotechnology activities in lhc counlry. The \olume.-. on 
Argentina and ~:ruguay arc ready for publishing. The 
olhcr Lalin American countries will he CO\"crcu during 
199.l wilh financial 'upporl provided hy the Canadian 
International Dc\"clopmenl Agency. 

AT('(': new gene mapping kit for Sacclrarom\"Ct'J 
arevisiae 

The Amcri<.an Type Culture Collection (ATC("), 
in collahoralion with the Maryland Ol~m Laboratory al 
the lJniver'\ity of W;t.-.hington, Scallle, is distributing a 
ki1 for mapping S. ccm·iJiae by using the prime set of 
overlapping mapped genomic clones from S. ccrcriJiae 
AR'>72. 

The kit includes lwo hyhridi1ation membranes 
containing DNA from over 1,170 clones covering over 
95 per cenl of the Sacch<tromyccs genome, two 
tram.parent lemplates for locali:ring clone positions on 
lhe memhra11e, and one tuhe of pc.,..itive control DNA. 



ASCII fik~ containing Jata on !he done S\:t and the 
clonc'm.:mh.:r position arc prO\idcJ on a floppy disk for 
us.: on either Pl'-DOS or Macintosh computl·rs. Detail.., 
from: A TCC Mark.:tin~. I 2.\tlt Park lawn Drive. 
R1M:hille. '.\tarylanJ 20S52- 1771\. l'SA. (Source: 
Biolt"c/1110/ogy 811//t'tlll. February l'N 3 ). 

OEl'D report on biotechnologv. agriculture and f1xxl 

The r.:port. eJitcd by Sir Rarry. former dir..:ctor 
of the AFRC In-.tilute of Animal Rl-scarch and <icnetics 
Rl."'Carch. j.., the rc,uil of a two-year study by an 
intcrn;1tion<1l panel of cxpcr!s ;md gi\c'- a global 
pcr .. pecti\e on !he .. cieniific potential of · and indu:-.trial 
opporlunitie-. in - at!rofood biolechnolng.y. h indudl's 
up ·lo· Jail' ... un.:~-. of biol.:chnnlog.y ad\'ances in planls. 
;inimab. food and non- food product ... log.ether wi1h 
sccli«•n-. on mJu-.1ri;:I slrategi.:... pa!Cnl prolcction. 
economic impach ;md public acceptabilily (lSBl'i 
'12-h-I· I.'725·-I). Detail-; from: OEl'D Publications. 
2 rue r\ndn:·P;i .. c1I. 7;;,775 Pari-. Cedl.'X lh. fr;tnc.: or 
from H'.\tSO. 

"T echnolog\ ;ind Tr.m .. ilion: 
in Ru-,,.;i,1 l' kr;iin1.· and 
r\n!hony Rimming.ton with 

r\ 'llr\e\ of hiotechnolog.\ 
the Baltic State;,", h\ 

Rod ( ir1.·1.·n,hidJ-.. Pinkr 

The book ?, hal;inn:d in Je,aihin!! the .. ui.:ce-.'c" 
(microhi;1l protein. fy,ine pr.i,ludion). ;ind the r.:l;1li\e 
failur.: (11 h·.:p up \\ilh µen..-tir enµinc.:rinµ .ind 
recomhin;inl produrh. II p.1rticul.1rl~ hiµhliµhh the 
.1pp;illinµ poiluJion in flil·kd "" I h1.· 1:n\"ironm1.•nt ;ind 
loi.:;11 popul;i1i11n hy the h;1dly·run ,jn!-'.l.:·ccll protein 
r.I.tnh. Th.: ;iitcrnali\e .. 1ruc1ur.:' l.·merµinµ in the 
tr;:n,ition lo a m;irk.:t .:conomy are Je,crih1.·d. in th.: 
rnunlrie, indii:akd hy th.: litk. 

Of rarticubr inll:r.:'>I i' th1.· 'lll'(L'" of Li1huani;1 
in en•~m1.· prnJuc11on. lh;.nJ,,, lo thL" .:n1.•rt~il'' of 
Prok-.-.11r fanul;1i1i'. 

01 ,nerial \alue • ., tho.: Dirl·dor~ of hio· 
ledtnnloµ~ R,\[) oinJ production n:nlre,. with contact 
d.:tai!... 

Spl·1.·ia' ,·mphit'i' i-. giH·n to th.: opportunitic-. for 
foreiµn c11nt;1rl ;mJ in\e-.tmcnt: a li-.1 j, µin:n of 
lOO(filC(\. joint \1.•nlllrl'\ ;mJ collahor;i(ion' With \\e,ll'rn 
ron1 pi101.:'>. 

Su,1ain;1hili1) I hr. 1ui:,h J.lliidi\'er-.ilL.12,·,i~ni.nJ;: .. Lrurihk 
of ('ullurl'o C'reali\ ily and C'on,cinu,ne" 

Dr. ,\nil ( iupl;1 of the lndi.1n J11qi1u11· of 
\1an<11.!cml·n1 ha" produred a 1houµh1 ful workinl! papn 
on m.m;11,!i 111! him. i wr,it y f rorn a wdl · r1.·,ear~· hnl 
pl'r'Pl'rli\'\'. "S1i..1,1inahili1~ throuµh Biodi\'cr-.ity· 
fk.,il!ninl! C'rurihk of C'ull11r1·. C'reali\il\ and 
( 'on,rimhne.,.. .. look, into I hl· \ ;1riou-. a'perl' of loc,11 
p1·opk\ rd .. 1i11n,hip 11. himliwr.,ily. pitrlirularly in India. 

He draws out the ethical am! cuhural tradition ... 
;L'i.'iliciated with biological re,.ource m;,·1.,!-!.:m1.·nt and 
Jiscu ... -;cs th.: institutional framework for supp•irting. lhc 
rok of indig.mous people in working with bi1xli\·ersity. 
This paper :--;o. ltl05, January I'>'>~. is nn\." ••fa Sl.'ries of 
working. J1>eumen1.s put ou! by the 11'.\1 on loc;1I 
knowledg.I.'. cons.:r\'ation of gen.:tic re'><1un:e" and rcla!ed 
is.-;ucs. A \ailallle from Indian lns!ituk of '.\lanagement. 
Ahm,,,..Jaoad .\Sil 1115. India. 

PnM:ccding.;, ol a W11rk...hop: Biotechnolog\· Polin and 
the' CGIAR 

The In1.:rnation;1I Sen ii:.: for '\ational 
Agrirn!tur;il Re-.e.iri:h. a re'..carch ri:nlre 11p.:r;1ting under 
the au ... ,·ires of th.: l'onsuh;1I;\,,,. Cin>up on International 
Ag.riruhural R.:scarch. h;i... puhfi,h..:d the procel'ding.;, of 
a work~hop on "Biokchnolog.y Poli<.:~ and thL" CCilAR'. 
It <.:1mt;1ins the' ... ummari1.·, of .1 , .. ·min.tr hdJ in 
The H;1µul' !;1 ... t Scph:mht:r \\here C\\11 m;1in policy is. .. u.:-. 
of rdC\;tnr.: to !he < ·c ;·, ln1ern.1!1nn;1( ,.\e,ricu!tur.il 
Re,c;1rch C.:nlrL"-, (!.-\RC·,) \\.:re .li''"''L"d: liio,,af.:ty ;mil 
inlellc<.:I u;1l pro pl.' rt~ right'. S .. ·\ c:nl :- p;1rt1npant... 
att,·nJ,·d from the public ilnJ pri\ ;1le -.e<.:111r-. n;1li11nal 
r.:,.:.ir.:h pn 1µr;1m m.:-.. I.-\ RC·, ;ind d ... , cit •pm1·111 aµ1.·nci ....... 
Sinl!k- uipie-. of th.: report .ire ;l\,1il.1hle fr.:e of d101r~"· 
.-\\Jibhle fr11m IS'\·\R Puhlic;1ti1in' '-t..:nic.:. 
P 0. Rox 'l ~P5. '\ L · 2'it1•> :\.I Th,· llal!IJ1.·. '\dh1.:rLtnck 
Td.: f'I _.,ll) _q•1.1i1.1111. L1x: 1.•1--:-11) ;:-;1.'lri.--:". 

Thet;i '.\ Lirk..·1 Rq1orl '\o. >rd: I h1.· r.!Qo;Jllh.-CL"..•!.<;.in' 
m.1rkeh 

This rL"port ex.1min1.·, 1h1.· hintn·hnnlol!\ rroi...in 
lh.:rapculir-. market. The rn;1rke1 for thl' m.q .. r l '-t· 
apprti\'ed hiolechn11loe,y protein· h;1,ed 1her;1p1.·u1 il' 
produch j, an.ii~ .,e,I hy mark.:t 'i/1.'. erowlh. poh'nl ial 
and rompetition. Th1.· m;inufarttire'r, of 1h1· .. .: pr.,durh 
ar.: an.1fy,cd from a m;ir kl'I inc. per,pl'rl i \..:. 

ThcrL" are rnrrently J 'i m;ijor n.:\\ protein· ha,ed 
th1.·r.1p1.·u1ic druµs \I. ith 'ak' of 11\"L'r )2 hill ion lhal ha\l' 
h1.·en apprO\.:J h~ th1.· FD:\ for '"'' in 1h1.· l 'S. In 
;idJitinn. there ar.: <1pprnxi1:1;ill'l~ ~." new indira1i1ni... 
awaitinµ FDA appro\';1! for the'e ""me drnµs. 

The r.:port e .. 1im;1l1.·-, 1h1.· n1rr1.·nt si1e of 1h1· 
111;irke1: 1klL"rrnines rnrrenl ;ind pr.,j1·r11.·d five· ye;ir 
µro\l.fh; a"'e"e' markL'I share' of the m;irkL'I k·ad1·r, ;incl 
pm file ... ;e\ell compelilor ... and prcl\ id1·, in .. iµhh into 
trend,. 

ThL'1;1 l'OD'>U\illi\'eh e-,1imale' thL" µnmlh of lhi" 
m;irkel inrluding new indiralion' and OL"W proh:in · ha,ed 
drul!' lo h..: 'S.\..'i hilli"n hy l1l'l/ .ind h,·linl'' the mar~1·1 
-.h;ir1• mix will he quill.' difkfl·nl in 1h1.· next kw y1·ar-. ;i.... 

new protrin dru,I!' and new indiralion' for rnrr~nl 

pro11·in druµ•, ar1· appro\'ed. 

hndin,I!' from till· rq1mt rl'wal that o\l'r 
1-lO hio!l·rhnolol!y drugs are in de\d11p1m·nt h:. m1·r 
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hO companies: a growing number of allianc'-~- joint 
\"entures ;md licensing agreements arc being drawn up 
between -hio lo hio" companies; the outlook of 

management h<L'i changed with more interest in retaining 
long-term \"aluc and remaining independent raising 
capital is still paramount a.-. the cost of technology. 
clinical trial' and sc.1le- up facilities. keeps ri.-;ing; and 
that in the current market. th•·re is an abundance of 
potential corporate partners. 

The information used to prepare the report wa.-. 
ohtained from a numhcr of sources including 
US ( iovcrnmenl data. industry sur\·cys. interviews with 
marketing managers/ pro<luct lines. annual report<, and 
Ill K ·s. tr;uk puhlications and journal'\, trade shows. 
product ;md sales literatun: and Tho:ta\ datahao;cs. Price: 

S7'>5. {Source: .\"1·1n Rdm.H'. January 199:\) 

hpan Biotech lndustn Directory 

The JB:\ {Jap.m Biotechnology Association) has 

recently puhlished the l'N2 eJition of the directory of 
member -::ompanics which ar,· actively involv.:d in 
hioinduslr~ d.:velopment in hp;m. The one- page 
description of l·;n:h of !he l'.'>1! promnling memher 
cnmpanie' induJc, 1he R.:-..:arrh l'r11j.:cls. exp.:nditure. 
numher of resl·arthl·rs anJ ln.-alion of th.: main re,earch 
l;icilities for hi• llechnol1 ·~Y and non - hiotcchnology fields. 
Coordinates arc prn\ idl·J of ;1 contact per-;on in .:ach 
company. Th.: JB.·\ ;1b11 h;i' 11; supporting member 

comp.1nie'. :':' public 'el"lor memhef'. and I.t.J I pri\alc 
memh.:r,. Thi' directory tin En1.dish) i, is-,ued hy th.: 
JB:\ International Coopl·r,11ion Committ.:.: in ord.:r lo 

prnmoll' cxrh;m!!'-' of infor;nali11n and opinion with 
0\1.'r,c;i' 1•re;111i/4llion,. II i, a\ailahle from fapan 
Bioin<luslry .-\,,1JCia1ion. I0-5. Shimha,hi 5-choml.', 
'.\lin;1lo· ku. Tokyo lfl.'i. Tel.: (81) .H.t.tH:'.t5: L1x: 
(81) .H.i51ll.t-lfl. (Sourre: F.RIS. \'ol. 2. No. 4. 1'1')2) 

Th.: lnlcrnalional Sc.:J.., Trade OrL!.;111i1;11ion 
ASSl~SEL (lnlcrnalional ,l.,,o,·iation of Plan! Hrel.'d.:r~) 
• md CilBiP (Cireen l'ldu ... 1rial Biotechnology Plalform) 
ha\e worked lo!!elher lo puhli'h a ~.:ri..:-' of opinion 
pap'-'r' on !he rolo: of !Ill' Sc.:J lndu ... 1ry for Consumer 
and SociL'ly. In th.: firs! of !he s.:rie, plant hrceder' 

addrc" \Ollll" of 1h..:- nalmal ('OllCL'rn' p.:oplc hav.: ahoul 
'ccJ, and hiolcrhnolol!Y· It po,es lhl· quc'>lion.-, - whal 
i-, plan! hn . .'l'dine: i . ., ii necessar:v and .,afr; how can pl;mf 
hiolechnoloµy he dcvdopnl in a r.:sponsihlc way'! It 
,·ond111k, Iha! plan! hreclkr' ;md hiolcchnologi ... 1s have 
.1 major roll.' (11 play in rrl'alinl! a ,u,lainahl.: fu111re ;md 
Iha! a ... ound lce<1I and rq.~ulalory framework is rt:ljuircd 
lo l'ncoural.!,l' I hl' indu-,1 ry lo conl inuc long· lnrn 
'iµn i ficanl iml·,1 men!. 

In anolhcr kafkl !he hl.'nd:is of pre\1.'rving world 
nop generic re,ourrl'' arl· hiµhliL!.hll'd. Thc'c ;;re 
de,nihcd i•S mankind;-, livi111! inheritanrc which cannol 
he rcplacql if lo•,I. Th,'-' appr,1,1ach of industry lo prc,ervc 

world crop genetic reS<>urc'--s 1s outlined. Detail-•: 
Zaadunic BV External Concern Rclalions. 
lhOO AA Enkhuii"en. lhe Nclherlands. Tel.: 

(.~l) 2281lot...itH: Fax: (31) 22Hll6o.ill0. !Source: EBIS. 
Vol. 2. No . .t. 11)92) 

BioCommcrcc Data Ltd. 
New UK Biotechnol<>&Y Directory for 1993 

The BiolnJustry A~'iOCiation and BioCommcrc.: 
Data Ltd. haw scheduled pubEcation of 1he fourth 
edition of their popular directory of Briti:.;h 
biotcchnolog.y for January 1993. Th.: l 1 K Biokchnolng~ 
Handbook ·9_~ prm·iJ.:s full pag.: profiles of mer 
7110 organit.atinns inrnlvcd in biolcchnology including 
uniwrsilies. \·'-·nlun· capital prc.\·iders and gm·.:rnment 

agenci1=s a., wdl as over 5311 companies. Thi: h111;k also 

include" i1-deplh review artidcs hy cminem author.., 
d.:alin~ w1lh <,uch topics ;L'\ cnvironm.:ntal regulations. 
the l'K di;1gnn-;ti.-s industry. hiodi,er,ity. re;iching. thl· 

L'S m;1rkl'!. Eurnpean coordinalion and recent Bnti..,h 

puhli.: ol krin!!'· The articles will he topic;1l and 
informati\e ;111d prt1\·jJ.: a SOUrce of information 
compkm.:nlary IP !he directory listing,. 

For fur1hcr Je1ails conlacl: Ri11Comm.:rcl' 
lhla Lid .. Prudea1i;1I Buildin!!~. •J) High Sire ·1. Slou~h. 

\LI ll)H. En~t1nd. t:K. T('l.: ~.J CO) 75.~ 511 ;7:_ 
Fax: ·4.t (ll) 753 :'12 2.N. 

t;. SPF.UAL ARTH'U: 

Riotechnolog) in South A-;ia: Issue~ 

of Technological Capabilit~ 
and Doelopmt>nl 

R11hi11i .·frl111rru 

l. Introduction 

Aflcr many rlecaJ..:, of rdali\c anonymily . 
l.:r~nolo!!Y and espl.'cially lcchnological ci1anL!.e and ils 
links lo economic !!rowlh have hl'comc ccnlrl.' ''<l!!l' in 
lh.: d.:halc on d.:wlopmenl. Much of 1h1: rcccnl ;111;tly-,i' 
has conccnlralL'd on technological innovation and 

lcchnolo!!Y gap' hclwecn induslriali/cd rn11111rie,, The 
df,·ct has hcen 1h,11 a consid.:rahlc amo11111 of re,l·arrh 
on the.,.: is,Uc'i has al...,., fo:md i1:, way lo dc\clopinl! and 

induslriali/ing rnunlric\. Th1: phenomenal 'uccl'"; fir't 
pf Japan <!nd mon· rcccn1ly or Sou1h Kore;1 and 1he 
olhcr :\\ian !\llCs has hel.'n laq.!dv a11rih111ed lo 
lcl'hnolo!!y and the ahility of !hi.' economy lo ;idapl to 
lcchnolo1•.ical changL·. In !urn 01h,·r indu .. 1ri,1li/ing 
COLlll[ric,, 1.''\pl'rially fho\t' with a certain dcgfl:L: or 
1n·hniral ... kilb ;md finanrial rc,ourcc' air looking more 
"'""dy at thi., rnodl'l of d.:\clopmenl in order to rcdt1cl'. 
!he widening le,·hnological and ernnomic l!ilPS lie! wren 
!he indU'ilriali/ed world ;ind lhl.'m,clvcs. Of all lhL 

rca .... on' thal arc allrihutcd lo !he \llCre'' of !he fapane'c 
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and South Korean model' of dndopmenl. the one that 
appi:ars 10 he recdving lhe closes! scrutiny in most 
developing rnun1ries is thal of strategic targeting. The 
debate hmn-wr raises a number of other questions 
rdating lo technological capability and the ahili1y of the 
economy lo adapl itself lo accepting and adopting a new 
technology in an efficient manner. 

The papt:r presented here looks al some of the 
n.·cenl discus.-;ions in the context of biotechnology 
rl·scarch and devclopmen1 in industriali;ring countries. 
lndustriali;ring countries in this context an: de\·doping 
counlrics which an: characleri;ed hy a certain lewl of 
lechnolog.ical cap~1hility. skill-; and a knowledge hao;c 
which is ahlc lo adapl new science ha-;cd lechnologies lo 
the local em·ironmenl. Biotechnology is an interesting 
c:L-;c lo look al hccausc it can he adopted hy countries 
hai·ing a wide r;mge of technological skilb ranging from 
rcl;tlivcly simple activities such as plant hreeding lo the 
highly sophislicaled genetic engineering research which 
is only within the reach of the more scientifically 
ad\·anced nations. Based on a sun·ey carried out n:cenlly 
of six south Asian countries. lhe paper atlcmpls to 
ex;1mine i . .-..\ues of technological capahilily and the 
likelihood of these countries devcloping a successful 
hiotcchnolog.y indu ... lry ha,ed on their lechnological 
cap:1hilities. What is meant exactly hy lechnological 
capability and straleg.ic targcling is outlined during the 
nmrsc of 1he paper. 

2. Technology and Economic Development 

Through lhe years econo1nists have dehaled !he 
many po-;.,ihlc causes for why different countries 
experience different r:1tes of economic growth with 
rcspccl lo each olhcr and why economic gaps <lc\'Clop 
between countries. A numher of different frameworks 
ha\'C been used to explain production ~lruclures and 
l"conomic growth rales in different countries. including 
di ffcrences in inilial la hour and capital endowments. 
changing skills amoni-. the population. anJ the thcorv of 
lcchnolo~y gap., hc!wn·n nations. Thi" final analy.,is, 
that of technology gap., has found a lot of appeal in 
recent years. The <lc\·elopmenl of the product cycle 
theory hy Po.,ncr ( 1% I). where technical change 
occurrl·<l as a result of innovalion in indu<•riali1c<l 
rountric ... •ind imitation in de\'clopin/.! countries ha.' now 
hccn formaliA·d in economic theory. Difkrence., in 
v.rowt h rate., he! ween count rics arc no longer ronl\idcrcd 
as gi\'cn hul in.,lc•ul arl· atrrihutc<l to technoloµy "'gap.,". 
Most imporlantly. lhey no longer assume that production 
pallerns hascd on national cndowml·n1 .. remain st;itic hut 
in.,lcad. technology can he used lo enhance or rhangc 
thcM: nalional cndowmcnts ma time. Thus while 
initially a country hegins from a po.,i1ion of comp•iralivc 
advanlagc in lahour inten.,ive product.,, I here is no reason 
why it .. hould remain in thal po.,ition. Instead ii may he 
pos .. ihle for lhe country lo u .. c new technologies lo 
enhanre its hasic comparative advantage or indeed in the 
more exlrcmc rasc lo chang,· that comparative 
aJVilOlagl". 

The modd of economic grow th de\·elopi:<l first by 
Japan an<l then followed sucn•s..,fully hy South Korc<1 
and the other Asian Nil's ha" gi\·en rise to a new branch 
of economic analysis. first put forward formally by 
Brandl•r and Spencer ( 1'>8.\) and later gi\'Cn empirical 
support in a hook edited by Krugman ( 19&'\) on the new 
cconomil"S. The idcnli ficalion of "strategic sectors" in the 
economy. for example automobiles in the ca'\C of Japan 
after the war allowed l'ie Government alon,I!. with 
industry lo dew lop an in fra-.truclure which would 
support and de\"clop 1:1is industry. Howewr lhe key 
here Wa' an infra. ... tructure which Wit'\ nexihle enOU!!h to 
adapt lo changing nl.'ed-; and changin,I!. technologies (see 
Freeman 1987 for an excellent analysis of technological 
development in modern Japan). 

Soeh! (1991 a.b) describes 1hn:1: types of stratq!ic 
t•1rgeting. The first typi: is the most oh\'ious. where 
c.:r•ain sectors arc considered :o he strategic such a., 
military technologies hut bb,o other areas con .. idercd lo 

he important to the economic development of a country 
or a region. The microelcclmnics support programme of 
indu;;triali1cd countries ;m: induded i11 this c;1tcgory: 
agricultural technologies in dewloping rnun1rics may 
al'io qualify. Ne\"Crlhclcs.". e\'Cn within thi, rclatiwly 
narrow definition. lhe problem of identifying 'tr;1tcgic 
and non -strategic sectors arises. The second category of 
strategic targeting is in lrade policy. The "new trade" 
theory pnints to the existence of increasing return .. in 
some product<\ which arc traded internationally. Herc 
changing technologies make it pos..,ible for counrric·, lo 
reap economic rents from dynamic incrcasin,I!. return ... 
Thl' final sector and probahly the hrnade .. 1 relates more 
lo industrial policy. The example used here is the ;iulo· 
mohilc industry with its forward and hack ward linkages. 
pcr\'ading all a.,pects of socio-economic activities in a 
country. Herc of course the danger is that such a ddini­
tion can be used by Clo\'crnments lo ju .. tify pro!l:l'lion 
on a \cry large <;c;1lc, some of ii perhaps unjustifi,·d. 

In the following section we ·_xamine the impacl of 
a new technology. namely hiotcchnology. on indu,-
1riali1ing countries in southern Asia. The sunq. hased 
on a recent visit lo six countries in south and South- East 
Asia, looks al de\'clopmcnrs in research. polil·ie' l!l"ilrcd 
10\vard promoting hiolcchnology and 1he gcnl·ral 
rescan:h and development en\'ironmcnt. including i.,.,uc' 
such a .. intellectual property riv.his •ind education whirh 
arc rclcv;1nl to the <lnclopmenl of hiotcrhnoloµy. 
Through rhe survey we oor only hope to provide a brief 
!!.limpse of the dcn:lopml·nl and Jiffu.,ion of a m·w 
lerhnology in lhl·s1.· countries, hur al.,o ;•!lempl to a<ldrc.,, 
some of the is~.ucs Ji.,cussed ahove, relating 111 stratcv.ic 
targeting and lec:hnolo!!,ical capability. 

3. Biotechnology in South Asia: A Sun·t'y 

.ll. India 

In India hiolcrhnology rescarrh and devdopml'OI 
has hccn promoted within thl· fr;imcwork of 1he more 



- 35 -

general policy on science and technology. That the 
Government pcrcei\·ed biotechnology as important for 
fulfilling India's national development goalc; Wa'\ e\·ident 
when the Department of Biotechnology wa;; formed in 
1'186 as a separate department within the Ministry of 
Science and T cchnology. The main reason for forming 
the department wa.; the perceived need to coordinate 
hiotet.:hnology research already ongoing for some years 
in the country. It w;L'\ fch that while the scientific 
capability to develop hiote..:hnology based productc; 
existed. !he n:search needed to be guided in a particular 
din.::ction which woul..i enable it to fulfil national neeu~. 
For this a central hody wa., ne~·ded which could firstly 
ensure cooperation between researchers located in far 
flung area'> of the country as well as act a'\ an institution 
through whi..:h the < iovcrnmcnt of India could allocate 
funding for specific rcscar..:h projects er areac;. The 
Department"s major responsibil:ties include: 

I. 

3. 

-i. 

To c\oh-e integrated plans and progr;;mmcs 

To iJ~·nt if y spcci fie re ... earch and den:lopment 
programmes and biotechnology related 
manufacturing 

To identify and c'>tablish infr;tc;tructural support 
at the national lewl 

To imporl new. 
h iot cc h nologi ca I 
technolugy 

rccomhinant D'."A based 
processes. nroducts and 

5. To ernlvc hio.,afcly guidelines for lahoratory 
r.:scarch and producl ion applications 

Ii. To initiate scienti fie and technical res.;arch 
priori tie" 

7. To initiate programmes of manpower 
d.:vclopment in biotechnology and 

8. To cstahlish the International Centre for (icnetic 
Engineering and Biotechnology (JU iEB) 

A-, is evident from this agenda. its prioriric., lie in 
research and !raining. This is done mainly hy collc1hora-
1iw work with univer,itics and r..:scarch institutions who 
provide the infrastructure and the research and training 
while !he Ocparlmcnt provide., the funding. In addition. 
!here ar.: advisory hoards compo.,cd of both scientists 
within the country and foreigners. The lath.:r cah.:gory 
includes non -re.,idcnl Indians who arc represented in 
rclaliYcly large numhers. On a more specific level each 
project is supervised by a group rnn~isting of mcmhcrs 
of the srientific community a<; well ;1s pcNmn~l from 
the Department of biotechnology. 

In agricullure, thl' emphasis lie-. on <kvclnping 
new. superior varict ic-. of four nop-.. rice, hras.,irn, 
chickpl·a anJ wheal; hiol11gic;1I <.:ontrol of pests and 
disease' in crops 'uch as sugarcane, collon. pulse.'i, 

oil-;ceds and \'egetablcs; and bioma'i..'i production for 
reforestation programmes through tis.c;ue culture; al'i<> 
special emphao;is is being placed on scricultun: 
biotechnology which is an important means of li\'Clih<x>d 
in the rural areas. India\ rural needc; ha\·e resulted in 
research in biofcrtilizers and ha\'e gi\·cn way to a larger 
programme on en\'ironmer.tal biotechnology. Six 
project-; ha\'C been launched in the arca.s of 
bioconversion. fossil fuclo;. and for imprm·ing lhe quality 
of water. 

Another area where India has made considerable 
progress is in a4uaculture and marine biotechnology. 
Programmes include intensive carp rulture using 
biotechnology. increac;ing the production of prawn and 
deveioping transgenic fish. 

In medical hiotechnology. cmpha'>is is placed on 
recombinant DNA technology. dewlopment of 
diagnostic kit-;. drug dehery systems. DNA probes. 
\'accincs for cholera. biosensors. prenatal diagnostics and 
gcndic disorders. Diagnostic kits for a number of 
ailmcnL'i such a-; amoeb1asis. lyphoid. tuberculosis. 
leprosy and hcpalitis B arc under advanced slages of 
commerciali1ation. Two diagnostic kit-;. one for the 
dete<.:tion of bannoftian filariasis and the olhcr for 
pregnancy dctcclion h;Lc; been developed thrnu!).h pri\'ate 
sector co.n panics. 

Although most of the researchers inrnlwd in 
hiotcchnolo!!y research arc working in public c;ector 
research laboratories. private scclor contrihutions in thi~ 
field arc rising. Beginning wi1h the production and 
markering of new see<ls and \'ariclics. companies ;ire 
now moving into more sophistic;1tcd tcchni4ucs such as 
tissue culture and genetic mapping. In the medical ;1rca. 
an incrca..c;ing numhcr of companies arc wor'·ing on 
vaccines and diagnoqic kit.'> for which India pro\'idcs a 
large market. A number of these companies arc work in!! 
with the Department of Biotechnology in their projects. 
One such company is A.\'. Thomas and Co. which has 
provided much of the basic research and the ti,suc 
culture of resistant varietie" for the cardamom project 
recently initiated h} the Department of Biotechnology. 
Supervision of the field trials is also being carried out hy 
A.\'. Thomas. A number of other private cntreprcnl'urs 
have developed markets ahroad. The two areas in which 
'>tKh private export oriented companies dominate arc 
a!!riculturc. especially tissue culture and cloning and 
pharmaceuticals. The Swcdi~h multinational A~tra ha., 
set up a re.,carch in-.tilute in South India which doc' 
re-.earch in the pharmaceutical field. An outcome of this 
invc~lment has been the formation ,if another private 
company. ( icnci Limited which produce:-. and export:-. 
indigenously designed recomhinant D:--;A rc.,earch tool~ 
and i., prc'>cntly exporting ahout ~ix produrt.s to 
lahoratorics in the l;St\. Much of the technology Usl·d 
wa-.original!y acquired from the A-.tra Research Centre, 
although inneasing.ly know-how is rnming from pri\atc 
indigcnou., firm'; loral buyers arc largely Indian 
uni vcr.,it ies and n:.'iearch cent res including the pres! igi1JU'> 
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Indian lm.titute of Science.... In addition. in n:rngnition 
of the importance of pri\"ak sector imo!wmcnl in 
r.:s.:an:h. tht· D.:p.irtmenl of Hiokl·hnology ha'i hdp.:d to 
... .:1 up a Biot.:chnolo!,!y Ventur.: Company with 
particip;1tion from financi;1I imtitution ... and indu ... try m 
:•NO. 

r\n import<tnl function of the Dcparlment of 
Bioh:chnolo!,!y a.., mcntion..:d carli.:r. is th;it af 
informalion Ji-;..,.:mina•;1111 and trainin!!. Whik India h<L'i 
a rt•bti\d\' r,_- ... ,onahk pool of skilled bhour. the 
inkrdi ... nplinary and hi-tech training that biotechnology 
n:..,l'<trch r..:4uirt·.., is w..:ak or tKking. The D.:partment 
ha., ht•lpt·d nineteen uniwr ... ities n.itionally to set up 
po-.1!,!r;u.Jualc k<Khing. progr;imrne ... in hiolechnology. A 
kw ... hort h"rm training cours..:s (tWP I<> four weeks each) 
on new hioh:chnnlogy lechni4ue•-. ;b well <L'> ldlow ... hips 
In ... 1udy ahroa<l ;ire offered e;1ch year. To improve 
niop.:r;1tion \\ ith other nations a \isiting programme for 
foreign .\cienti ... ts and a few other financial supporl 
progr;irnm.:-; al di fferenl lc\.:ls of !he educational system 
h;iw hecn organi;red hy the Deparlmcnl of 
Biotedm1 ilogy. 

The national infr;i...truclurc houses the 
Biotechnolo~~ Information Sysr.:rn. a computer sy ... tcm 
which link ... nine infnrmation .:cntres al univcrsitic.., and 
r.:search in ... titute ... in the country: national facilities for 
;mirnal ti..,'>lle and cell culture: microhial type cullure 
collect ion ( \tTCCl. nluc C irecn Al.!!al Collection (BC iA). 
colkction on phint ti-..,ue culrun:. hiochcmic1l engineer­
ing re\c;1rch and proccs.' de\'cloprncnt, oligonudcotide 
s.ynthc ... is and cn;r~ me' ;ind hiochcmicals. as well a:-. four 
gt·ncl ic cngin.:crin!! lahoratorii:" n;itionwidc. 

International re\earch and de\'clopmcnl 
coopcr;ition ha~ abo hecn li ... kd as a priority ;md ongoing 
program me-.. i ncludc projech with ( icrman y. 
Swith·rl;tnd. the linitcd Stales and the Soviet Union. 
Rilatcral pro;.!r<m1rne~ with the l: K. Sweden. \"ict Nam. 
Poland. the Netherland ..... China. C ·uha. Bruit among 
other-; arc currently heing finalitcd. 

Dc..,pitc these dforrs, India i-; facing a numher of 
urgent nt.:w prohlcms which it must rc ... pond lo. Firstly 
the prohlcm of hiological diver\ity has heen sharply 
highlightnl in recent years and the upcoming lJ nited 
Nation ... Conference on Environment and Development 
(li~('Ef>) has plarcd pressure on countries, especially 
those from developing areas to respond lo the threat of 
the lms of hiological diversity from these countries. 
While the U :"CED meeting will influence imcrnational 
rc~;ponses lo con,crving hiological diversity, on a national 
level India has drawn up a detailed programme for the 
estahlishrnent of a facility for the conservation of 
germ plasm to protect hiological diversity. 

Another iswe which India must tackle is that of 
in1ellcc1Ual propc~rl y rights. For a few years now, India 
has hccn placed on the US' "Special 3111" list. This is 
hasil'ally a li.\I of those countries who violate US patent 

laws. The L'S would lik..: the ... ..: rnuratrie.., to ch;mg1.: th.:ir 
internal patent laws. bringing them more in line\\ ith l"S 
patent l;1ws. '>ll a-; to prt'\'\.'nt pr..:scnt \'iolation.... In <tr' 
att..:mpt to p1.:rsuade major \'iol;11or .... to changt' 1h1.:ir 
lcgi ... lati11n. 1h1.: l'S Track R1.:presenlatiw. \b. ( 'arb Hill,, 
tran:lled lo a number of nmntric... in ,outh A ... i;i 
including India in the \\inkr 11f )')•JI. India has s.o far 
r1.:si ... 1.:d making these d1angc~ hur for ;1 numh..:r 11f 
r.:;Lson" will prohahly ha\'C lo comply in th.: corning 
y1.:;irs. l"S thn:ah lo impoSl· trJde barriers on lndi;m 
1.:xporb for one i ... a \lrong l.'nough re;Lo.;on al the nmrn.:nt 
when the country h;t.' just ..:rn1.:rgcd fmrn it, wors.: 
halance-of-payrnenh cri ... is. India will abo ha\'.: to 
change it ... law\ if it i .. IO SUCCl..'S.\fu((y a!lr;tl"I rnrl.·ign 
inws!mcnt. and already the ne\\ lihL-rali/ation policy i ... 
being implemented. In hiotechnolPgy. the rnntro\·cr-.ial 
"'nl..'\\ se..:d policy" which allnw' duty fre1.: import of seed 
including new \aricti..:s on the condition 1h;1t the mother 
plan! he ncntually dcpos.itt:d in India. h;L.; already hccn 
in force for a f..:w y1.:ar ... India i .. no! yet a rn..:rnhcr of 
UPO\' hut may indeed join if it alter" its paknl laws. 
There appears to he !Mong resistanci: on the part of the 
Indian scienrific community 10 join UPO\' or allow the 
patenting of hiotechnological products. and the next f1.:w 
years will inde1.:d hrin!_! ahout many interesting changes. 

Internally. the diffusion of hio11.:chnoln!-'-Y face" a 
number of oh-.tacle... mainly in the form of the 
in fra..,lrucl.urc and mar kc! rc,1ric1iom which h;1\1.: cxi,tcd 
in India for so m;my y1.:;irs. Although hiot1.:chnology has 
devdopcd in " rclati\'Cly I rec en\ ironml'n!. am! a 
nurnhcr of .,mall anJ hig pri\'atc cornpanic, h;1\·e <!! ... o 
taken advanlagc of this cn\'ironmenl lo in\l.'"I in this 
h:chnology. cooperation hc1w1.:cn puhlic ;ind pri\'ale 
sector:-. i .. still rt·garded with ... omt· ~u,picion. 

In an intere,ling d..:wloprncnl. ;1 n11rnh1.:r of 
hiotcchnology firm" arc hcing encouraged to produc1.: 
I heir product-. for the ex1crn;1I market. A large ;m1011n1 
of trade now takes pla.:e with the i'kth1.:rlam!.... whicl1 
huy~ the tissue culture plantkts produn:J in India. Tht· 
firms which arc al rhc forefront of this lrad1.: ;ire doing 
so successfully and appear to he compctiti\c 
internationally. Thus there s1.:em.., lo h1.: a 'hif1 awa~ 
from acro~.,-the·hoitrd infant indm1ry prokrtion, 
although thi:-. is scleclivcly practiced. In the ml'dil'al 
scclor for example, such firms arc rare unlc .. s they arc 
for1.:ign holdings in which case the r1.:scarch patl·nt i .. held 
with the foreign rnmpany. Neverthclcs,, the-.c 
developments arc encouraging, hoth for the ... l'icntifil' 
community which ha-. ca..,ier acce\.' to hiochcmiraJ .... and 
en1ymcs needed i'r;;m ahroad, as well as for cooperation 
between privalc ;md puhlil' sector cnterpri .... e~. 

Biotechnology research and devclopm1.:n1 in India 
i~ therefore still highly pre-competitive, and funded 
mostly hy lhc (iovcrnrncnt. However, there j, a distinl'I 
change in go\'crnmcnt policies regarding the 
development of this technology and in the environment 
for private investors. Private sel'lor involvement both in 
research and devclopmcnl is rnnsidcrahlc, c..,pecially in 
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ag.ricuhur.: amt h..:ahh. two ar..:;L' where the sil'e of the 
int..:rnal mark..:t is consid..:rahk. In ag.ricuhur.:. a numh..:r 
of speci;1lil'cd and :·dali\dy no.:\\ firms h;i\C estahfo,hed 
1hemsd\"1.:s in th..: cxl..:rnal mark..:t <L' wdl. For ba,ic and 
indu:-.lri;il n:search. import of a numhcr of mal..:rial' such 
<L' en1ym1.:s and bhoratory 1.:4uipmenl c;in hi.' imporl..:d 
rd;ili\"dy e;t,ily. Foreig.n muhinalionalo; han: eslahlishcd 
r..:se;uch institut..:-. in India. some of them consisting. 
largely or local rescan-hers. reflecting. the rd;itiwly 
-.killed pool of bhour in India. In t..:rm-. of slrcng.th 
therefor~·. India's in\"cstmenl in h;1sic scientific research 
h;L' prowd an a..,sel in the long run. 

In term-. of \Wakn..:,,~·s. the lledg.ling. technology 
faces an ..:conomy which i.., ..,till dominateJ hy 
cumher ..... om..: control.., and \\l.:ak linkag...:s hctw..:..:n the 
dahorale net\\ork of public rc..,..:arch institut..:s and the 
pri\"al..: s..:clor. Th..:r..: is some l'.\·idcnc.: to show lhal the 
puhlic s.:dor mos! nolahly lhc D.:parlm.:nl of 
Biotcchnolog.y. is collahoraling. with pri\"atc s.:ctor firms 
in d..:wloping. t.:chnolog.ical capahilily. but the 
almosph.:r..: remains l;irg.dy one of misl rust. 

.. 'l 

·'·-· Thailand 

Thail;md fir:-.1 acti\·dy ri.:cog.ni1cd lhc importance 
of hiotcchnoloµ\" for its ag.rirnhural ;ind industrial 
r.: .... ..:;m.:h in 1 1 1~:. "·h.:n the '.\;1lional Centro.: for Ci.:n.:tic 
En!-!inccring. ;ind Biot.:chnology t '.\('CiEB) v.as fnrmcd. 
The ( ·entre oht;iins ih .1u1hority dircc1ly from the 
\1ini-,1r~ of Scii.:m:c. TechnPlo!-!~ and En.:rgy an<l i'> in 
chari-!e of toordin<1ling_ hi1l1cchnolog.\" rc~earch and 
dcH:lnpmenl aero"' lh.: country. 

The nalional hiotechnolocy rc,..:arch ndwork 
suppork<l hy the'\( «iEB consi,ls brg.dy of uni\ersiti..:s 
;ind rcsearl"h ins1it11h:s acros' !he rnuntry. At pre,.:nt 1h1.: 
'\( '(ifB funds r..:sc;irch proj.:cts al Chiang \1ai 
l 'ni\"1.:rsity. Chulalongkorn Lni\"..:rsiry. K;1s1.:bart 
l"ni\.:r,ity. Khnn Kaen l'ni\er,ity. King \frn1!!kut\ 
lnstiluk of Tcrhnolog.y. Thonburi (KMITT). Maejo 
lnsti:UI.: of Ag.riculrural T ..:chnology. Mah idol 
Univ..:rsity. Prince of Songkhla l'ni\'ersity, 
Srinakarinwirol Lniversily, Prasanmit C1mpu' and the 
Thailand Institute of Scienlific ;ind Technological 
Rcsearrh (TISTR). 

In indu:-.trial applicalions of hiol.:chnolo.cy. lhc 
r.:scarrh projerb can he di\·id.:d into two priorily area .... : 
one dealing. wi1h wa\I.: mailer and pollution and the 
... econd for commercial produclion of a number of 
industrial inpuh used hy Thailand, formerly imported 
from ahroad. In the first area the NCCiEB has finalited 
projects in hioleaching, hioii,<L' production a.-; well as 
pollution comhating hiotechnology. The research is 
currently supcrvi ... ed hy Dr Morokot Tanticharocn at 
l< MITT ;ind includes a hiogas pilot plant which will 
shortly he ready for commerciali1<1tion ilOd scaling up. 
A successful example of University·indu.-.iry linkage is 
Spirulina. This hac:-teria which is. used for wastewater 
treatment was initi;1lly a research project ill KMITT 

funded by the :"UiEB. In Thailand it ha' now hccn 
commcrciali1cd hy a pri\·at..: s.:clor company and i ... 
applied lo the probl.:m of starch pollution. lndw•trial 
biotechnology is rclali\·cly new and r..:main" geared to 
dewloping some of the ha.,ic producis and pmccs.<;t:s I hat 
Thailand l.icks. Thu... anoth.:r r..::-.c;irch proj.:ct at 
K\11TT is aiming to d.:\"clop a production proc.:s.s for 
bak.:rs y.:;L't for comm.:rcial purpo"e" - a l·ommon input 
in a number of indu"trial pror.:s.'..:" hul slill no! 
commcrt"ially produced in Thailand. 

Pharmaceutical r.:scarch prioriti.:' arc !,!C;1red to 
local problems. Two ongoing rcs..:arch proj.:cts. arc 
l<x>kin!,! al the d.:\clopmenl of mo .... 4uito larvicidc at 
TISTR an<l 1h1.: production of h-Aminopcnicillanic acid 
(f•-APA) using genetic .:ngin.:.:ring al Mahidol 
l!ni\"crsity. 

Despilc the considerable amounl of on!,!oing 
research in industrial biot.:chnology. Thailand is still 
largely agricultural and !hi:.. bdi.:n:s Dr Amarct 
Bhumiratana of Mahidol Uniwr ... ity. is where the 
countr) ·s greatcs1 potential lies. The country is rclali\"cly 
advanced in tis.,uc culture and cloning. technology and 
ha.' huill up a huge market. primarily in Western Europe 
in the export of orchids. A number of n.:w projects 
which arc still in the r.:scarch ... tag.: arc l<x1king al a wide 
\·aricty of area.'> ranging from improwmenl of dairy 
cattle through to gcn..:tically ..:ngincered growth 
hormones a'> wdl it\ research in embryo transfer 
lechnology. to tis.'iuc cuhure in horticultur.: and 
important agricuhural cxporb \Ul"h ;1., rallan. In addition 
lo lhis. lhc l\CCiEB has iniliakd 'cveral projerts 
inwstigaling tis.sue cuhur..: for oil p;1lm propa.cation 
comparing its pcrformanl"e lo oil palm seedlings derived 
from hybrid seeds. identification of di:-..:asc re ... istancc 
gene\ in rice and ti ... su.: cuhur.: of drouµhl resi\tanl 
....irain ... of rice. In addition lo th.:sc ... impkr lechnologies 
il!J.ricuhural rc ... carrh is now am11ng al genetic 
engineering. Th.: r..: ... ..:arch is mainly ..:xamining ric.: 
where a D!'\A probe is 10 he identified whirh will cnabk 
prot.:in impro\"cm.:nl in rice through dirccl gene transfer 
as well as RFLP mapping in ric1:. 

In lhe area of public health hiotcchnolo!!Y· 
rc ... earch has concen:ratcd on Thai health priorilics and 
includes field trials of hacteria which ar.: us.:d for 
mosquito control al Mahidol l"niver:-.ity. re ... carch on 
\"iral insecticide al Kasclsart l!nivcr'\ily, and g..:n.:tic 
engineering in immunodiagno~lics . 

To conduct thi~ re~.:arch, a numhcr of sp.:rialited 
lahoratoric ... have hcen idcnti fie<l acro ... ~ the nation ,ind 
~lrengthcned throu~h funding provided by the NU iEB. 
These can he ti ... ted as follows: 

I. Plan! genetic engineering unit, Kasctsarl 
llni\'er ... ity 

2. Microbial ~cnetic .:nginccrin~ unit, Mahidol 
lJ ni\'er ... it y 
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5. 

Marine biolcchnolog.y laboralory. Chulalongkorn 
U niwrsily 

Biochemical engineering. and pilol planl research 
and <lewlopmenl unil. K!\tlTT 

Microbiological Scn·icc Unil. Tl~TR. 

D'--spilc a nmsiderahl•: amounl of funding for 
R-scarch for lhe (iowrnmenl. Thailand slill faces a 
number of problems in incrca. ... ing ils compcliti\"eness 
world-wide in biolcchnology. The lwo major problems 
which were identified lie in the area of capabili1ies ··· ' 
linkages between research and commercial scclors. 

Thailand faces a shortage of skilled personnel in 
biotechnology. Dr. Yutharnng. Director of the NCCiEB 
poinled t>Ul that the number of graduales each year who 
arc able lo do hio1echnology research number about 21Kl. 
A major ohjcclivc of the NC<iEB is to provide research 
grants lo doctoral and m<tster lc\·cl sludenLo; lo improw 
ba..,ic research e<1pahili1ies in the country. Thre.: priority 
ar.:a.' ha\"e heen i<l.:nlificd for s1ud.:nl'i sludying. ahroa<l. 
hiol.:chnolng.y being one of lhem. The long lcrm 
objccti\"c is lo den:lop M.Sc. and Ph.D. prog.ramm,•s in 
Thailand which can compclc with 'iimilar programmes 
abroad. A number of unin:rsiti.:s haw h'-·gun offering 
\1.Sc. and abo Ph.D. programmes in hintcchnolog.y. 

With rcspecl 10 research and dcwlopmenl. 
Thail<tnd is no exception lo the major problem facing. 
olher dcn:loping. countries. thal of weak links between 
public research and pri\'ale enterprises. Like in mnsl 
other Je\"cloping. countri.:s. research in hiolechnolng.y is 
funded largely hy public organisations like the !'<CCiEB 
<md conducted hy research inslilull'S which <lo not haw 
the facilities re4uire<l for large sc<tlc rnmmerciali1~11ion. 
As a re, ult the 7 :cc iEd has been trying lo encourag.c 
private companies 10 invest in the research carried out hy 
resean·h institules. There is some e\"i<lencc lo show 
incrc;1sing interest in hinkchnology the case'> 
mentioned ahow of orchids ;ind spirulina where the 
research initially hq!an at public rcsc;1rch laboralories 
hut is now being. produced hy private industry on a large 
scale. In addition. projects arc currently under way 
initiakd by Thai industry. for example the case of \oya 
sauce where re,carchers at public laboralorie'i havt.: been 
asked to do research on 4uality control and improve· 
ment. ;tnd fish paste - the Thai suhslitulc for s;1ll -
whl·re industry has approached research instirulcs for 
help on reducing. rime anJ improving. efficiency of rhc 
fermenlation pron'''· 

Thailand i., prc"ntly under prcS\ure like a 
number of olher devclopin!! counlric' to change its 
pah:nl law.... Bur this may 'non rhan!!e - as Thailand 
cannol afford lradc rl·l;1lia1ion from irs mair. tradin!! 
partner'>. Many rc"archcr., hclil'\e I hal alt hou!!h 
Thailand\ pre.,cnl rl·.,earch will not he ;iffech.:d in a 
m;1jor way, ii i ... likcly 1ha1 c-hangin!! ih p.1ll'nt law .. may 
CO\I Thailand more in lhe long run a' ii mo\"es lo 

Jpg.radc lcchnolog.y and its r'--scarch capabili1ics. 
Thailand is therefore trying to do two things at the same 
time: (l) Build up capabilities in ha.<.ic "cientific research 
and (2) Dc\·clop an industry in hiolccbnology. 

With it-; pa.-;t tendency lo rdy on fnR·ign 
technology imports. this m;1y he more difficult for 
Thailand than for other countries in the reg.ion_ 
Howcwr. iLo; liberal inwstmcnt law, and nourishing 
market may help Thailand to rnllaboralc with and ohlain 
foreign non -propri.:tary technology from forei_!!.n 
companie!'.. In the long run howewr. improvin~ the 
skill' of its labour force appear 10 he 1he key t11 
de\cloping biotechnology. 

.n. The Philippines 

The Philippine., unlike India and Th<tiland J,l\:, 
not ha\·c an official policy on hiotcchnolog~. 

:-..;cwrthcles.o;. the Ci1m:rnmcnl has been acti\"cly cng;1ge<l 
in promoting. hiokchnolngy research and <le\"clopmenl 
through \"arious channels. As with most <lc\doping 
countric•,. this re.;,carch appear' to hc brgch 
-pre-com pctili\·c'" or <luminatc<l hy public sec I or rl·,l·arch 
institulion<. and uni\"ersitics. 

Within 1hc public sector, rc,c;1rch i ... lan!l'ly 
conn:ntrated in thc network established h\" thc 
l; ni\"er.,ity of rhc Philippincs. and research in ... 1itu1cs 
csrablished hy lhe Cimcrnmcnt. The work of 1hcsc 
in ... titulc., include-; ib own rcse:irch programme., a'> wdl 
;Ls active participalion in g.ovcrnmcnl policy- makinl! in 
the form of recommending. projccts for fundin!!. The-.c 
in ... 1itu1c ... also p<trlicip;1te in the technical pand' 1ha1 
meet lo recommend new policv areas in biotcchnoh1gy. 
The Uniwr-,ity of thl· Philippines nc1work include., a 
number of other colleges ;m<l uni\·er-,ilics wi1h 
independent programme' in hio1echnology. :'.1any pf 
them arc primarily gcan:d toward basic n:search and 
training in the na1ur;1I sciences and any speci fie 
programmes on biotechnology u ... ualiy lake second place. 

Tht.: priorities howcwr remain g.c;1red to lht.: need., 
of rhe larger community. In agriculture and indu ... try. 
hiotechnolog.y is being used for the production of 
hiofucl,. microbial en1ymcs including ,1111yla ... e. celiufa.,l· 
and prolcase. organic acid-,_ bioin,erticides, 
microbial- hasl'd fcr1ili1ers. microbial poly,acch;1ridc' 
and plant lissu.: cuhure. 

Wirh rcspecl lo health biotechnology lhl''l' arc the 
priority area' which hah' been ido:ntifil·d and \•,fa:rc 
rc.,earch is prc,cntl~ ong.oin!!: drug re\l•arch which i ... 
focu ... in!! on medicinal planl~ under whal ha., been 
identified a., lhc "hl·rhal meJicine programme'". The 
Philippine pharm;Keulical inJu,try i ... hl·ilvily dcpl·ndcnt 
on the import of mo\! of ih dru!!"· !laving lo import 
brand name~ and lo make royally paymcnh for licl'll~l'd 
product~ ha-; l;1r!!clY renlkrnl mo'I drug~ our of lhl· 
rl·ach of lhc majority rural poor. Rc,earrh on medicinal 
planh as an alternariw b111 also in i1ddi1ion lo 
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con\·enlional drugs ha.'i !x>Cn ongoing al the lnslitutc of 
Biological Sl·iences (lBS) at 1he Uniwrsi1y of 1he 
Philippines campus al Los Banos. They haw JewlopcJ 
extension and oulreach programmes for rural are;L.; and 
currently one of these programmes ha.' hcen funded hy 
the c;owrnmenl of 1he Philippines. In aJdilion 10 1hi". 
sewral puhlica1ions on Philippinc mcJicinal planlo; ha\·e 
hcen circulated from IBS. 

Similarly. in order lo cope wi1h local disca.o;cs and 
heallh problems. research in \·accines and diagnostics is 
currently examining schis1osomia.o;is and malaria: 
oiochemical characll."ri1.ation and disease pallerns 
a.wJCiatcJ with microsporidia a.o; well a.o; the Je,·clopment 
of Jiagnoslics lo identify human and animal disea..;cs 
pre\·alcnl in 1he Philippines. 

Ahhough work in hiolechnology remains largely 
wi1hin 1he realm of lhe nol-~-aJ\'anceJ lechnologies. 
some research ha.s al"'> hecn Jone using .. new lechnique~( 
namely. 1hc use of cell fusion in impro,·ing cellulose 
Jegradalion. increa.'iing alcohol yield. imprm·ing 
proJuclion of animal \·accines and the produclion of 
monoclonal ;mlihodics for diagnosis of plan! \'iruses . 

Despite lhc resc;1rch efforls. two major prohlcms 
rem;1in which arc impeding lhe growlh of the 
hiolcchnology pnigrammc: 

I. Lack of skilled personnel: 

lna<lequah.: coordination of research ;mJ 
dc\elopment ac1ivi1ics in !he coun1ry. 

According lo a rcccnl report hy 
Dr. W. ( i. PaJolina. l'h;1irman of !he Sectoral T cchnical 
Pancl on Biolcchnology lo 1hc Cio\'crnmenl of 1hc 
Philippine~ .. 1here were in l'Nll only :'iH Ph.Os. and 
l:'i I !\1.Scs. Jistrihulcd across 20 ins1i1u1iono; imol\'cd in 
hiolechnology research and dc\clopmcnl. There needs 
lo he a e<msidcrahle incre;to;c according lo 1his reporl. in 
R&D personnel if lhe Philippines is lo progress along 
wilh 01her ASEAN nations. 

The need for heller coordinalion of rcsc;ir(h and 
dc\'elopmcnt and an efficient pooling of resource~ lo 
lack le lhi: inlcrnal prohkms of th.: Philippini:s ha:; led to 
new go\'crnmenl policies. Five priorily areas in 
hiolechnology have heen idenlified: agriculturi:. 
aquacuhurc. hcahh. industry and cn\'ironmcnt. Wi1hin 
lhese hroad priorily areas. six projccls havi: hcen 
identified for implcmenlation hctwcen l'l'JI and JIJ%. 
Thl·se arc: 

I. Penicillin product ion 

Diagnostics and vaccines 

human diagnoslics and vaccine.• 
plant dia~nostics 
animal diagnostic" and vaccines 

3. Coconut tis..o;ui: culture 

Coconut lailori:d fats 

:'i. 

(1. Rdori:stalion 

Coordinalion and implcmcnlalion of lhC!'C 
programmes is done mainly wi1hin lhe t:ni\·ersity of 1hc 
Philippini:s nelwork. wi1h lhe l~niwrsily of 1hi: 
Philippini:s al Los Banos hcing a major conlrihutor. l.P 
Los Banos support-; ar. in fra.,1ruc1urc whcn:hy holh 
uni,·crsilii:s and ins1i1u1i:s work 1ogcthcr. Facuhy and 
researchers arc exchanged acroso; inslilull.-s a.-. and when 
ri:quiri:d. In addition. pro,·iding supporl lo lhc ti:aching 
system al 1he Uni\·ersity arc a number oi aulonomous 
instilulcs. such a.o; 1he lns1i1u1e of Plant Breeding and the 
l'ialional lnsliluti:s of Biolcchnology and Applied 
!\ticrohiology (BIOTECH) which con1rihu1c research 
skilb and cquipmenl lo the syslcm. 

Th:: lns1i1uti: of Pl.ant Brci:ding formi:d in 1"75 
aims 10 slrenglhi:n plan! breeding research lo dcvdop 
new and improved crop ,·aric1ics for Philippine 
agricuhurc. Since lhi:n. the lnstilulc ha.o; eslahfo;hcd in 
Cellular and Molecular Plan! Biology (Cl\tPB) 
programme whose research goal-; include: 

I. 

J. 

Di:vclopmcnl and applicalion of m vitro 
lechnology. 

R.:comhinanl D:\A lcchnology for specific gene 
lransf..:r. cloning. use of RFLPs and 1!'.<uymc 
m;1rki:rs. and 

01her non-convcnlional lcchniqucs invoking 
somaclonal \'aria1ions. i11 i·itro selcclion ;md indeed 
mulation hy chemicals ;md irradi.1tion. 

The lns1i1ute ha' dc\'clopcd and rdca,ed more th;m 
:'ill superior variclics of ahoul l'J crop' including corn. 
wheal. sorghum. cas."1\'a and sweet polalo among others. 

BIOTECH with its 1.1 lahoralorics and a pilol 
pl;snl ha\ <1 mane.lat..: to dc\dop lcchnology for go;1ls ;ind 
scr\'icc' which arc chi:apcr ahcrnati\cs to con\cntional 
proJucls. safer for the environment and use local 
malcrials. Thus far BIOTECll hils haJ a numhl·r of 
successes in comm~·rcialit•1tion ol ils products includin!! 
th.: production of a supi:rior yeas! \train which is 
presenll~ heing usi:d hy two companies for increasing 
alcohol production; al lhe same lime the de\'dopmcnl of 
thermophilic and mesophilic anaerohic fcrmcnlalors 
produces hioga\ from dis1ilkry slops and reduces 
pollulion and a process using local isolales ;krnlori1e' the 
distillery wasles; and the \Un.·cs.,ful commcrciali1a1ion of 
inoculanls for use as fertili1crs in rcfore<,lation projecl\. 

The presence of !he I nlernational Rice Research 
lnslilute (IRRI) i .. also a tremendous rc,ource in 1hc Los 
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Ban'~ n:g.ion. Ahhoug.h nol specifically part of th..: 
ndwork ;ii l·r. IRRI wilh ib 1..:am of hig.hly skill..:J 
n.-scarch..:rs ;ind enormous cari1al n.-s«1ure1.-s. g.i,·es iln 
addl·d 1..:chnolog.ical capahili1y to 1he re~ion. IL<. work on 
oms.:n·a1ion and J..:,·dopmenl ,,f n..:w ric..: \arielit.-s ha_' 
hcndi1eJ 1h..: Philippines anJ 01her rice g.rowing. 
rnunlrit.-s ..:normously halh Jirt.·ctly lhrough tran;,fcr of 
new ,;aridit.-s to 1h..: ficlJ a.' wd! a.-. through !raining 
prog.rammes for young. rt.-scarch..:rs. 

The hcndiis of such a system wherchy inslitutt.>s 
an: nhli!!eJ 1<1 u-..: 1he skill' offrr..:d hy the trniwrsi1y or 
a. olh..:r reSt."arch in-.titut..:s ar..: 4ui1c plain - ..:nsurinl! 
g.r..:at..:r collaboration .._._ wdl .._,allowing. ;1 mor..: c fficienl 
utili!41lion of 1h..: skill..:J l;1hour force "hich many ha\..: 
poin1..:J oul is ralh•.:r scaH..: in lhe Philippin..:-.. Th..: 
di~1J,·;mla!!..:s of 1h..: sys1..:m ha\c hecn an inc4ui1ahk· 
Ji,·ision of r..:,our..:e:- hc1w..:en 1he spt.·ciali1..:d r..:-.cilrch 
inslitut..:' anJ 1h..: l'.ni,·..:rsily and whil..: '1uJ..:nb ;rnJ 
i..:achinl! ,.1aff h;i,·..: acc..:s." lo 1hc resource' of 1h..: r.:-.car.:h 
in,1i1uh:s. a number of d..:p;irlmcnh al 1hc t 'ni,cr,it~ 

h;i\e cxpcrienccd a cor..,iJ..:r.1hle los.\ in th..:ir r..:,ouri..:..:' .1.' 
1hcir rc....:ilrch ;icli,·iii..:' ha,·c hccn l;ik..:n o\·cr hy lh..: 
lnstilulc'. How..:,·er. d..:-.pilt: 1his ii ;1pp..:;ir, !h:it rh,· 
aJ,·anlag...:" :arc g.r..:;ikr 1h;m 1h..: di-..1th<mt;11!C' ;ind d.1,..: 
coop..:ralion h..:1w..:..:n in,titut::' ;mJ -;chol:tr, m;1~ tip the 
,cal.:, n..:n furlher in f;l\our of lhc ;1J\;mt.tl!O.:' in the 
long. run. 

1.il..c mo-.t oth..:r i..:oun1ri..:" in the rel!111r.. thl· 
Philippine' i-. prc,..:ntl~ lk·h:1tint.! :1 chanl!..: in ih r.1t.:n1 

la"'· 

BiotnhnoloJ.!~ prn<luo:h ;1r..: pr..:..,..:ntl~ not indmk<l 
in th..: country·, paknl kJ.!i'btion ;mJ rh.:r..: ;ire .. tronl! 
f..:din!!' ..:xprc".:d on hoth sidt:'>. pro and con wh.:n rhc 
.. uhject j, mi.:ntion..:J. 

I ntere,rinJ.!ly ..:nouch. of all t ht: counl rics -,un·ey.:d. 
re!!inn<1I coopt.•ration. not only within ASEr\'.'11 hut ;1bo 
with other :\-.ian countries. ;ippc<1r-. lo ht: high on th..: list 
of prinritie' with r..:,pecl to hiol.:chnolog.y. Thi' m;1~ 
hl· h..:c<tli'l' of ;ill rho.: counrrie-.. th..: Philippinc' -.till 
do.:-. nol ha\e ;i coherent polii..:y on hiolcchnPlncy 
;111d lhl· nc,·d In nK1pcr;1fc \\ith other re,carrhl'r' ma~ he 
g.rt.·arcr. 

.\..t. T:1iwan 

T<tiwan in .-ompari-.on with thc countril·, 
di ... cu"cd prn im"ly. i-. morc .id \anccd in hinter hnolof!~ 
rl"'l"<trch .ind dl·\dopml·nl. Taiwan\ n.11ion<1l polir~ on 
hiofl"rhnoloJ!.Y wa-. c•,lahli,h .. ·d in 1·1~~ \\ hl·n hintl·ch · 
noloJ!.y W<i'> lkd<1rcd one nf ciJ!,ht proJ!.rammcs -.tr;ilq!.ic 
to lhc rounlry. Tml:iv rho: ( io\l'rnml·nt h<t., hui!t ;i stronJ!. 
infra,!rnrlure of puhlic 'l'Clor rl·,carch <1n<l dc\clopmcnt 
\\hirh ... uppnrb the priv;ilc 'ector. In fad in rnnlra-.f 
to m.tll~ ofht.•r ('(lllnlric' pronwlinJ!, hiokchnoloJ!.y 
rl·w..rrh. Taiwan\ l'mph;"i' i' on promolion with 
nim par<1f ih· di, regard lo rq!.11 bl ion of nn\ hioll'l" h · 
nolocic,. 

The structur..: of hinlt:chnolog.y n.-scarch in Tai\\an 
con ... i ... b of thrt.-..: lewk The ha_,ic rt.-s..:ari..:h j, cnnJull..:J 
to .. om.: cxt..:nt al th..: uni\er-.itit.-s. hut brl!,dy al the 
Acad1:mia Sinica. an im1i1utc of .. ..:icniilic cxcdlcnc..:. 
de\ot..:d 'oldy to acad..:mic r .. -s.:arch. The .-\c;1Jcmia 
Sinica oril!,inally e"lahlishcJ in \1ainlanJ China. wa., 
rc·t.-stahlisheJ in Taiwan after the formation of 1he 
( io\..:rnm..:nl of th..: R..:puhlic of China in exile. Di, idcd 
up inln ....-p.iratc insti1u1c,.. l'ach Join!! rc-.c;in:h in 1he 
Jiffcrenl hrancht.-s of ~.ci.:nct:. lhe .-\c;1Jcmia j, no! 
in\·olwJ in any applic;ilion of i1 .. r..:St."ari..:h output. Four 
nf th..: institu!c' arc .,pci..:iiicall~ r..:btinJ!. rhcir \\"rl.. hi 

hio1ci..:hnolog.y. ..fh..: tn .. 1i1u1c of Rolany j, pr,·....-nrl~ 

w11rkinJ!, nn 1i,:;ue i..:ulturc of ;1 number of nor ... in.:luJint.'. 
h;1mhoo. p;L,,ion fruil and p.1pa~;1. Ri.:l·. an imp .. rl.tnt 
... 1.1plc i..:rnp in Taiw:m. i, hcinJ!, !!Cnctic·all~ m;1pp..:,!. .·\I 
the In,1i1utc of Zoology. a nali1m.1l d.1--ific1ti11n of 
in....-cb h;L-. ju"I been rnmrlctcJ and puhli .. h,·d. The 
ln,titulc i, ;1l'\11\\11rkin!!1m a4u;1luhurc ;m,l ,tu<l\ ino.'. the 
imp;1cl of ~nmth hormone' on \;1ri..ii ... , 11! fi,h. Th,· 
In,titute' of \1irkrubr Bi11lnt.!~ .mJ HiomcJ:,.11..,ril·ntc' 
ar..: ,,(,., in\.ihcd in ha,ir r..:,c;1rl·h. :rl1h11ud1 !he: In,rianc 
ol" lfom1nlic1l ~ciencc' j, ;11 .. o fun.lint.'. dini,;t! r,· ..... ·.1rch 
al ;1numht.r11f ho ... pi1;1b in T:1i\\,1r: fhc .:rnph.1,i, j, :i:t 

\ a.:c·inc, fnr Jj,c;t-..:" 'iUCh .1·. h,-p.11i1i- B .1nJ 1111 
Ji;i~n•i...ti.- l..ir... ;1 numhcr of \\ hi..:h arc bl· inc 111.rrkc !c"J 
h\ T<1i" ,m.: ... · inJu,trv. . . 

The .. c.:onJ k\·d \\llhin 1h.: T.1i"'·:n,.,,. 
hiotcchno!og.y rc,c.1r.:h ;mJ Jc\clopr.il·nl 'lrnllurt: j, th.: 
.111tonflmn11' ( io\anmcnl cre.rfl·,I ;111d l.1H!.dy fundnl 
r,·,carch in-I ii Ulc. the ( k\ d:1pm.:nl ( ·l·nl r,· f 11r 
Hill!l'i..:hnnloc~. E.,tahli,h.:J in 1·1~-t. it-. purr•"•· j, 

.. p.:rific1lly to prnmotc ;md upcr.1.!.: hi11ki.:hn11l11!.!.\ 
indu ... 1r~ in T;riw;m. Thi' ii pr•'P"'e' !11 d11 hy !inl..inl'. up 
\Crlir.111\ the in ... ti!Ull'' whi.:h do ha ... i.: ,,·i,·ntific r.:,,-.1rlh 
'ui..:h ,,, the ,.\c;1Jemi.1 ~ini.:.1 and down,fr..:.tnt hintt<h · 
nolol'.y indu,lr~. For thi ... ii .11'" h;.,, ;1 pilot pl;ml f;rl·ilit:. 
to dc\clop lcchnolog.i..:'. enabling th.:ir tr.m,fcr '" 1.irt.'...:r 
.-.c1l..: inJu ... rrial prod1u:li1m. llori1on1.1ll~. 1he < ·cnlrt: 
hu~ ·,. ;idapts <1nd c.J..:,..:lop' n\'\\ hi11h.: ch n11l11t.'.""'· 
facilitalin!! !heir tran,fcr 111 111.:.11 iilllu ... tn. lh main 
rl''e;1rrh di,·i'i"n' indudl· m11lc.:ul.ir hiol11t.!y. mirr11 
hifllog.~. cell hinlo!!~ ;ind immun.11111~\. hinch,·mi,1ry. 
applied 1·hcmio.,try ;ind acrirnltur.rl hi1•k··hn11l"t.'.!. Th,· 
procc ... , Jl'\clopm..:nl 'crtion indulk' f.Hiliti,., for '>Ctk 
up. f.:rml·nt;1tion. procc'' 'r;ilc up. r.:n1\l'f~. °'l'par.11ion 
,md purific11ion lt:thnolol!y. l<1rJ!.1··,r;rk cdl cult1:rc 
tcchnoloc~. ronccptu;il procc" tlc'>il!.n <1nd ec11nomir 
e\aluation and pilot and prmluclion pl.mt l·ng.in,·l·rinl!.. 
Th.: rnrrcnl projl'cl., \\hich h<t\l' fl·;1i..:hl·d rhi, ,l;r).'.l' of 
dl·\dopmcnt arc a cc1ll·lic1llv l·ncinecrnl hcp.11i1i' B 
\ ;ircinc. monodonal ,1nl ih11dit·,, prorc'' 'r.1k puri fir;1 · 
lion. hioin~cc!iridc prrn.:c·..,,, -,c;ilc up. mammali;m rdl .mJ 
hyhri1loma -.c;1lt: up produrti11n ,tnd ,·11nlr<1dl'd prod11.: · 
lion of hiflft:chnoloJ!,ical prndurh. r \,tmpk-. of 'll((l''' 
ru1 lr;tn,f.:r of fc.·hnolog.y for brJ!,t'r ... cak· produdion 
ind1Hlc ;"part;1nw and a numha of antihfldil·-.. 

In addition. thcrl' i' ;i divi,i1111 for ind1h!ry .ind 
kchnolol!y information who"-' 11hJc.-!i\l'' arc fo pro\idl.' 
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upJ;1h:J inl••rm;t1io11 lo inJu,try ;inJ m;irl..d 'Uf\\."\' f,.r 
hioh:.-hnnl"!!~ r.:"-·Jr1..·h ;mJ J\."\.:lopm1..·nt proj.:d:-. i:t th1..· 
pri\ ;1h: JnJ puhli~ "-"d"r'. At pr.:....:nt tr;, Ji\ i,ion 
pr.1\iJ ... ·, "'-·ni.-..-.. "hich induJ..- proJurt JnJ mJrk..-1 
;tn;1ly ,j,. ,[ r.tk!!ir ;tn.1ly'i' fur product J..-\ dopm.:nl JnJ 
;1[,., m.1int;1in, ;1 JJ!;11l;t'<-" n•n!Jinin!! pr•i<luct ;111d mJrl..d 
infurm;1ti11n. 

In ;1t!ri.:uhur;1[ hini.:.:hnnl"~Y· th..- fn,.-u, Ii.:' on 
micr11hi;1[ l"'-''ti•iJ..-,_ fungi•i.f._-,_ hinf.:rtilih·r,_ tr;tn'!!'-"nic 
tn:hn,.[, "..!'· .• 1rti firi.1: ,._.._.J h:chno[.'!!~. ;inim.11 \;tecin..:,.. .t' 
\\di .t> .intifl,,Jj,-, f,,r a1•p pmt..:di,m. Tii1..· h..-;1d of th.: 
;1t•ri•uh11r.: ,[j\j,j.,n ho\\.:\·..:r \11i.:1.·J Ji ..... 11i,f.1·.·ti.•n ,,;th 
th,· t!.:n.·r.:! 'irn.-tLm: ol hi .. 1~·•hn11log~ r1.·-..::11ch in th1..· 
,·11untr·.. .\,,· .. r,fint! !P him. th1.:r1..· j, "" linl...1~.: \\ith 
.1.-.,,I.-mi, in,titutinn• .. u.:h ;1' th1.· .-\c.1J1.·mi.1 Sinic;1 \\h,• 

in turn ,!11 11 .. 1 ,fi.,,, mu1..·h ini.-r..:'t in th.: .1prlic1ti1•!1 ..t 
tl:ci1 r.- ... ire h lnr th1..· .-nunln. Similar!\. th_­
! ,,., .-!. •rm.·r:; ( 1.·atr..: I• 1r p,;, 1i.-.-h111 •Int!\ h;1, n.11 h:.·n 

', n 'lie" "I ul .. ~ briJ..._int! thi, l.'.;tp h..:t '' 1:1..·n r.:-1..·;sr, h .1nJ 
.1ppl! .. 1:i .. n ·•r .11 j,-,,·[.1pin!! proJu.:f, \'. hi..:h .-.111 h-: !hc·n 

:n.1rl-..c!1.·.i. lndu-tn in turn h.h 111•1 'h''''" .1, much 
intn1.·'1 ;1, inii1.d!~ h••pcJ in lh1..· pr1 1,lu.:t' ,k·.,·li-pc·J l'\ 
the· ( ,·;1!r •. lid.- ,!_ th.: car c.1u,c.! "' thi, r .. ·,uhnl in 
fh ... : ft1t~11.![:1\r ... : :·,;,,, """'\\ l·,·n1p;·n'"-'' ti~ rh ... ( .... ·n:r .... · 111 

r:L•:~.·r rr11..f::, f-.. J"·· ..... ·fnr1...·J in r~ .1,..'tl( • .... :.tr,: Pih: fltr 

di.t:..1 llt1'(i .. ~.11 .... 1n1.i lh·: ntht:r fnr !un~i\.·i,h· \.lt·\clt•rrn.·nt. 

Cln :h .. ;:~1 .... rn:ifi,•n.d k·'·'-·L ~h,.- ( .. ::Uri..· 1..1i!;,,f,.1r.~1 .. ·-. 
, ·:1 _, r.,:11i.:r !' ,,;, ,, .th .1 nun~hc·r ··I in,l11,!ri.d1:,"I 
, • 11nir1.·-. 'l" , i di\ ! he l "·\ .ind <"·rm.in-. .::i.! 1, ,,j,, • .1 
1;h'mh,:• "' 1: . .- \,i,,n l'r.id1i.-!1'.ii-. Ort'..:11i1.1tl<>ll \d1;,·h 

1_., .. h 1n·~·:-.i thr11:11·h p.-rf,•di"'· nlt..:tl:ill> 1..·,1n~:-.r1n~ n1.un!~ 

·d '"·11:nI1~1 ... hi!! .ti·"' p1d1"·\ .rr: • .J n~.tr..t~l-nh:nt 

r•1'r1..·,c11!.1!1\,·,_ l'i1..- < 1..·n1r.- i' .sl"' rq'rc,1..·nr.-.! .11 olh.:r 
nh·ci111,__:- in 1!;, r1.:i.:i11n >llch ·''!he I hird l'.:cifi,· Rim 
( .-nkr.-111.1.· 1111 Bi1•1\.',·hn11l11c\ ,,·hnlukd f,1r .-\ucthl 
(II<).'. 

I !1,· Birnnd11-1r·. I >l·\l'lnrm,·nt ,\,,11,·i,1ti••n 
11111 >I..-\) j, .1 n11n · profi1 orl'..10!/,1l11m !111111d,·d in I''"'' 
.ind .1inh I•• pr;o11Jot1..· ,·.,np..-r.11i .. 11 h,·(\h'l'll ind11-.1ri.1I 
,,·.-i"r'- t!11\,·r1rn11..·ni ;ind .K.1d,·mi.1 in lih· fi,:ld .. 1 
hioi..-d11111l••1:•. Ir.. m1..mh1..-r, ir11.l11d1..· 11\,·r !\\•'Ill\ 
1•r~· .. 1ni1.1111111, ;111,I c11mp.1ni._., .1nd .ilm .. ,I l\\ll hundr·:d 
indi\idl!.il 111,·mtwr•. in TOJi\\;in. lh i.:11;11, inrl11,l1.· llll' 
pr11111"1 i11n 111 ind1i..1 ri.sli1.1! i11n 111 hioll'1.. hnolnc \. ·'' >\di 
:i' 1h1..· di! lu,inn of hi11h:l hn11l111.'.\ in 1h1..· n"•nnm\. ·1 hi, . . 
ii de.._·, 11\ IJ,,(,linl.! ,\lnp.,,i,1 .tnd 1.·onfl·rl·nc,.,, 1hrlllll!h 
inkrn.1ti1111,il c"11p1..·r.1li1111 .111d rnf11r111:ilion di,wmin.ttion 
.rnd l.1,1h. h\ ccir11rih111inL'. 1111h,- dl·\dl)p111,·n1 of hum.111 
rl·,11urn·, 111 hi111<'chn11l111•\. Ir .11,., puhli,hl·, .1 q11.1rh:rl\ 
jl>Urn.il 1..·r11i1kd Billindu,lr'. .-\ \1.·n111r1.· t.1pi1.il lunding 
'~'l\'111 f1Jr lundin1! II•'" '!.HI i.p 1.·11111p.1111,., 111 
hiokrhnlllnl'.\ h.1-. ,ti,., hn·n ,1.1r1,·d. ( io\1.·rnnh·n1 h,111~, 
Luind1nl 1h,.,,. lin.111< int! 'l hl.'n11..·, .1nd 'lh'<'IOJI inc111111..· Lt\ 

hr ni: fih .Hl' .1 \ ,1it,1hlc. l hr rr,111! 11.1., hn-n I h1: for111;1I irm 
,,f I; \1..·n1url· r01pi1.il rnrnpan1l·, in hiol•:rhnolog\ '111r1..· 
··isr •. 

\\ ith r.:!!arJ to .. upportin!! inlr;btrurtur.: 'u..:h ;t, 
JO intdl..-ctUJI rrol'l\:rt y ri!!hb IJ\\. th..- T Ji\\..tn\."'<.' 
< ;;1\c.:rnm..-nt \\ h • .....- r..-..:..-nt rh:an~._-, in th.: na1ionJI pJl\."nl 
'Y ,11.:m \\ill hrin!! it mor..: in !in.: \\ ith 1h;1t of th1..· l ·s, j, 
..:ncnurJ!!in~ rc,,..:Jr.:h..:r-.. a.' \•.:II a_, pri\al.: firn1' to fik 
f11r pJt..:nb. Th..- Ci1t\·.:rnm..:nt !!'"-"' .l' far ;L-.. Ii> JM~ 111~ 

1h..- n"t" of filin!! J pJknt Jn..i r.:"-·;1rch..:r' who '-'••ulJ 
pr.:\iou,..ly not ha\:: hoth..:r.:J to fik. :L' ;1 r.--..ult ;1r..: n1lW 
h..:..:umin!! mor..: inh:r..-~t..-J in 1>ht;1inin!! J pat.:nt for thl.'ir 
hiot.:rhnolo!!~ pmJu.:h. 

T;1i\\.Jl1 :-.. chu' m1l\int! hiot.:•hnol"!!~ into 
inJu-..tr~. Th.: ini1i:1l r..:-....-.irrh rh.t....- of pr.: •(Ollll'l\:titi'..:. 
l!."'.:rnm.·nl 'upp .. rt.:J r..-"·;1r.:h ;1pp..-;ir-.. h• h...- •l!I th.: 
J.:din..: 1111\\ ;inJ 1h.:r'-' '' morl.' 1..·mph;,,j, .in 

i11Ju,1riali1;1:ion .. -\hh"u!!h inJu,1r~ ha' h..-._.n r.-1.!li\ch 

''''" .11 r.:.-ol!.ni1inl! !hi,, T.1i\\,tn ;1pp.:Jr' I•· h;l'.l' kli 
oth.:r J.:;.dnpin!! n1un1ri.:, in .-\'i;1 h-:hinJ ;inJ ntcl\l.',I 
into 1h..- a.1 of \·.:nturl· c;1pil;1I .mJ t ull- .. ..-.1k 
..-, 1mm.:rci;1li1,11inn .,f hioll'chnol11t• \. 

_;5. R.:ruhlic 11f 1'nr.:.1 

Th1..· 1'·ir.-;in pr";.'.Ltmm, in hioi.:.·itn••i•·'-'.\ .1n,I !l, 

.1.:hi..:\l.'nll'nb :1r1..· h\ I.tr 1ii.· l!I•"' n1.t.1i··k . ,, .ii[ th,· 
counlri\.·, 'u~·q:\t.·c.I. Hint\. ... ·hnt~~n~\ \\·'" ....... ·h.:'- t'-·d .:i· .n~ 
v. ich (\\P nrht.·r n .... ·\\ ! .... ·.:hn.,l.•t.:i1.."· ., .. rh1... p:,, ... l tntpnr!.tni 

;1r.:.1.' ti• h· t,tr..'.du! t'. 0 r ;1.1ii.-n.1! R.\.IJ pr·•::r.r;~,:11c·, l·\ 

lht:' f\.. 1rl·.1n ( ~n~.1.. r:tnh.·ni ( 1 •n-.. .. ·;.it11..:nti: •. i;1 ! · 1 ~ +. Hi1.. 

'-..1tidn.1! \-. .. ~::r:bi:\ t;·,~'11 .... ·1..: .t t'li! ;Ir1,:l:.1t1i:l· < i"·n\.·r·1.: 

1'1~~in1..l'fil!L. [ii, C1.-r1eii,· 1.n~lfL,·:-in!..'. ( cn!r, ·'-'' 

~-·,1.1~!i-.h.·d n1 11
:,.::._ r:h.: li\r\·n1""' rt..·"''-°·~r'-h l.1h,·r.1~··r· ... I ,r 

l.'.~·ndic 1.."lli'.llJ.c·rin..: .:ri.i f1i,,k,hn1•lPI!'- in th.- Jlq111h1L 
•ii K<1rl'.t lh,· <c·ntr1.· i' .!i,1J,.i 'll!o• r,-,,ir,h .1n,! 
d1'\l·l11pn1•:nr 1..li· ... h1nn~ .ind·' r .. ·._hn.d1·~:\ ........ r ... i ... ·\. ,:rhi h 

nt ..... 1nl £" l't.:rf,,rn1 .i fi)k -.1nui.tr ,,, ih.1i ,d !li1.. 

Bi1•t·,-.hn1•I"~\ lh·\1..l,•11 111,·111 ( cntr1: in l.1i\\.1!1.i1-cll--·.·,i 
hri<.:11\ .1h"'c' 

Th1..· ( 1.:nd1.- Lnt!in,·c·rin!! P...-,,.1r1..h < 1..·111r1..· h,.., 
i'11ur m.q11r di\i-i .• n-.: l>i\i,i11n nl lh•t'hl·mi,fn. 
\1olnul.ir .:nd (di Ui11l1•c\. [)i'i'i••n 11f \lin11hi11l"1'\. 
l)j\i,inn nl lh1rc,11ur.- .. -,.11hl Prn1..,·" ·1 nhn .. l•>l'.\ .111,J lhc· 
DI\ i,i11n 1 ii T1.·.-hn .. lo1'.\ J >.-,.:i11('m•-·!l( .ind ~.·n 1_.·, 
L.1d1 di\ i'irin h;1-. ;1 n um h.-r .. 1 r1..·'1..-.1r.-l1 l.1h11r.1t1 •1 i,·,_ 
Th,· di\1-i.in .. 1 krhnnl11t!\ d,.,d.,pml"lll .ind ,,-r,i·.<" 
id fl'r, ,1 1!1..nv h.111k .. 1 hi" pil111 plant. hi11p1Jklll :­
,-,,tlu.1111111. in"·,·1 r1..·,1111r1.,·,_ p!.1nl d1.·\1:l.1pm.-ni 
n.tlu.11inn .ind rc!.!11l.11i11n. Th•: ( ,·n1r,· j, . .i,., 111\nhnl 111 
.1 hum.111 c1..·n.•m• ll''·-·.ird1 pr11cr.11nml'. It 1, lundnl 
l.1rc,·I\ ll\ lhl· lo\or1..·.1n \l111i,1n of "lril·r11.·,· and 
T1..·d11111lnt!\ (\I< >Sl) .111d ih n1.1in fur11.li·H1' 111,·lud,· 1h.­
huildinc up 111 n.11i11n.il rl·,,-.ir. h .ind ,1,·,1'!11pnwn1 
intr,r-lrunurl· .111d k.1din~ lh1..· \\,1\ 111 h1rikrhn11l111!\. 
\\inch ii .i, .... , 1hr11u1•.h dn...t .. pm1..·n1 .111.I di"1.·111111.11i1111 ,,, 
n, . .,., hio1,·.-hnoi11l'_i,-, .rnd produ, I< 1hr11ll~'.h lr.1i111n1'. .111d 
ll\ r11n1rihu1in1'. !11 lhc n.11i11n.il J"•iit\m,1kin1~ \lflldt1r1.·: 
.ind luncl11111inl.! ,1, ;1 n·ntr1..· of 1.'\r,·l!.:nrc 111 pr1111111k 
r11np1..·r,11ion hd\l.l..'1..'n rl''<'.Jrd1 and 111du,lr\. Ilw l.1111.'r 
!unrtion j, l11llillnl 1hrouf!h rc'l'Mlh ;111d d1.".d11p111l·n1 
,1.,-.i\lalll'<' (lfnf!ranlllll'' inrfudinc oll'l"l'" lo fhl· L'•.'ll\.' h.1111\. 
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hi••roi.:n,·: 

'up pt 1rtin!! 

.;\;1lu;1tion 

hioinJu,tri..:-. 

;anJ hiom;1h:ri;1b. anJ 

throu!!h ll:l· tr;an,f..:r 

Thl· 1r;1inin!! l·11mpt1n.:nl 111 l\.11rl·.tn hio1..:o:hn<1hig\ 
c11n,i-h m.1inl: 11f thl· uni\..:r,iti..:,. S.:nul \:a1i11r.;1I 
l ni\.:r,il~ j, th..: br!!..:'t n;11:1in;1( uni• .;r,i1~ .• anJ ih 
,Ii\ i-i11n, ol hi,•l.i!!:. m1•kcubr hiolng:. ch..:mi,lr~ ;anJ 
ni..:Ji,in..: .Hl' m1i..1I: imnh.:J in k;1d1in!,'. ;ihh.iugh ,,1m..: 
h.1•il" r,·,l·.1r•h i, .:l,o h...·in!! Garril·J out. .·\ I'll'\\ in,li!Uh: 
l11r \!11k·n1l.1r Biolo!.'.Y ;anJ ( ;l·n,·1!,, ;I! S.:11ul \:;1tion;1( 
l "nih·r,i1: pbn- 111 h;t\l' ;1 lol;al r..:,l·;arl·h -1;1ff ol ~tHL It,; 
11h1,·.:ti\,., induJ..: h.1,il" r..:,..:ar•h in th,- Iii.: 'ci..:nc..:'. 
1.k\dPpm..:nl 11f l!l'ndil" ..:n!!illl'l·rin!! l1:•hn11l11!!il·'· 
~r.1.111;1!..: o:.111•:1ti11n in l.'..:n.:tic .:ngin.:..:r n!! ;t-. \\l.'11 .L, 
.:11••rl·r.1ti\.: r,·,.:.ir.:h \\ilh ••lhl·r r,·,..:;m:h ·n,1i1111..: ... Tho: 
h.1,il" rl·-..:;1ffh .Ii\ i,inn' induJl· thro:l· 1Jhor;1lnri.:,: 

m11kcul.1r ~.:ndic'. cdl hiolnt:: anJ hi11ch.:mi-.1n. 
·\ppli,·J r.:,l·;arch i, carri,·J out h\ th.: \'iru' ;inJ 

\1ok·n1l.1r Onn>lo!!: L1h11r;11my. 1h..: \1inohi;1I 
Fnl.'.in.:,·rin!! L1h11r;a!nry ;1nJ lh.: Pbnl \111kcul.1r Biology 
L1hor;1lorv. AJJi!i1lll;1l infra,lrul!Url· induJo:, ;1 
raJi11i-11111p,· mom. ;1 cdl cuhur.: mom. a cdl and g..:n.: 
.. 1or;1!.'.' room ;anJ an .tnimal hr.:,·Jinl.'. roor.1. 

"4n11h l\.nrl-.tn indu,lry h.1:- ;1 'ln•n;! tr;lllilinn in 
·.,1.i· hi,11..:dm.1!11!.'.~- Th..: l110J inJu-iry h;1, nO\\ m11\·l·J 

;1ho:.1d fn1rn 11ld krmo:nl;11ion 1,·.-hn11lo!!i..:' :nlo 'po:i:iah~ 
d1,·mil".tl' ,u,·h ;a;. amino ;11:i.t, ;mJ o:n1:m.:,_ H1m.:\·o:r. 

1h.- m•"I lun;1li\l' mar!..d in !ho: no:w hio1.:chnolog: i, 

1h.11 111 ph;1rm;i':,·u1i.-;if, ;ind Jrui!'- \fan:, of th.: bri!'-' 
tP!I!! (nm.: r.11l·'. I h;1( .lom in.11,· I ho:, .... ,'"' 1m: h;: \ o: hranch,·J 
in111 ph.1rm.1•,·111i.-;11' ;mJ h;1\o: .:nn'ntth.Tlly mad.: ;1 
,·11mmi1111c·n1 111 hi111nhn11l111!ic1I r,·,,-.1rl"h. On.: 'uch 
.-omp.111\ i, l.ui:!..y l.!J. 1111h,· l.u.-1-.y (;o!.l,t;ar (iroup 
\\ l:irh h,1, ,(;art..:J ;1 Rt:'l';arl·h ;mJ (),·\ dopmo:nl C.:nlr.: 
\\ h,..,.. r,·w;1r<"h ;1,·1i\ iii.:, indud.: hinto:chnolu!!:. Amon!! 

!heir ,u.-rc" 'l••rto:'. hum;1n r.an1m.1 int..:rkron for tho: 
1r,·;11m,·n1 111 c1n,·,·r ;1nJ rho:umatoiJ arlhriti' ha' no\\ 
h,·,·n com ml·rri;1li1.:d. Prolo:in ,·nl!ino:o:rinr. r.:,o:;an:h 
,1,,r1nl in the mid· l'l'ik .-\cli\d~ pur,unl -.\ilh X-r;1~ 
rn-1allol.'.r.1phy anJ 11111krnl;ir moddlinr. mo::hoJ,_ tho:~ 
.1r,· d11,,·ly rd;11l'J 10 r;1piJh r_ro\\ inr. ro:rnmhin;ml [)'.\:\ 
ll'rhnil(UO:'- In orlkr t.1 h·o:p ahr.:;1,1 of no:w 
d,·wlopm..:nh in 1h,· li,·IJ ol molo:rnl.ar hiolol!y. Lucky 

ha' al"' 'larlo:d th•: Lulf..~ Hiot.:rh C"orpor;1lion n.:;ir 
'-,;an lr.anri-.,ro in !hr l. ni1.:J \(ak' w hirh cnll.1horato:' 
\\ith 1 ·s and 01h,·r lor,·ir.n l!,·ndil o:nr.1nrrnnr. 
u1mp.111i.-'. lh r,·,.:;arrh ;idi\ iii,., indudo: r.o:n.: don in!! 
;ind rh,· dc\dopml·nt of v.·dor' ;an.I ho'I'-. In an ;alkmpl 
111 h.irn''" '"m" 111 !ho: po!o:n1i;1( of pri\;i(,· "o:rtor 
r,-,,·arrh in hiokrhn11lor.y. th,· C ;11\o:rnmo:nl do:\olo:' 

much ol ih hi11ll'rhnol11i.:~ funJirii.: 111 lho: Koro:an 
Cil'Odic Fngin,·o:rinl! Rr,o:.arch ,\,,ociation ( KOCiERA). 
f-.,l;ahfi,ho:d in l'l:·C. ib main purpo'o: i' lo prnmoll' 
ro:,t:arch and Jn dopmo:nl. o:'po:ci;ally \\ ilh ro:,pccl lo 
l!l'ndic l'nl!;n..-l·rinr. and indm1riali1<Hion in !ho: fidJ of 
hiolo:chnolor.~. Thi' it J111.·, hy inn,-;1,inr. rnoprralion 

hl·lwl·o:n rnmpanio:' and public 'cctor H·,o:arch. hy 
acfr.dy parlicipalinr. in tho: driw to impru\o: inH:,lml'nl 

' and r,·,0:<1r~·ho:r ,f..jll, "'well a' incrca,o:d par1icip.11ion in 

po!ic: imp.Kl ,1uJi..:'. !\.()(;ER.-\ ;al 1h.: mom..:nt h.1-. 
I'\ m.:mh.:r .:11mp.1m,·,_ prini:ip.111: in\111\l·J m 
pharm;teo:utii:;il-. rh..:mir;1k fo11J .ind ll''-lik,_ It_, 
1.:,.:;1ri:h ;anJ J.:\l·l11pmo:nl adi\iti.:' induJ,· n;11ion;i! 
r,·....-;1rch ;mJ J.:\dopm..:nt j'roj.:ll' in!1i;1'.l·J h\ \I< >"T. 
Bio..:n.:rg~ projo:ch ini1i.1to:J h~ tho: \lini-1r~ of L'1l'rl.'.\ 
;mJ Ro:"•ur~·l·, t\10ERl ;1, \\.;(( ·'' l"1><1p1.:rali\,. pn•i.:ll' 
h'l\\l·o:n n•rp1•r.1k m,·mh .. .-r, 111 !\.()(;ER.·\. In 1h,· 
n;11ion;1I ;ir,·11;1. lhu ... 1.ir .1hou! -til pro jell' h;1\ l' 1-n·n 
<"Pmpk1..:J induJing 1h..: J.:\dPpm,·nt ,1f ph.:ny bl.min.:. 
ho:p;atiti-. R \;K<"ino: ,,, \\.;II ;i_, ho:p;11i1i, ,!i;il!n'''lic f..i!-. 

!\.()(;ER:\·, 1r;1ining ;anJ infPrm;i1i,1n 

d!,,.:min;1lion ;1di\ iii.:' indud-: d11m.:,1i.: and f11rl'il!n 
1~.11nml! l·11ur'o:'. 11rl.'.;mi1.11i11n 11f ,.;min;ar, ;ind 
\\11rk,h11p'. 'Ur\<."\' ,,f hi1)kchnolo11!Y ;1' \\di .1:- .! number 

of puhli.:ali11n, induJin!!j11•1rn.1b · < ;,·11.-ri.- F11gi11,·.-ri11g· 
(C)u.arto:rly) .mJ '"T,·dmoio,r.:\· !rifornwt:1••i'. 1Bin10n1hl: l. 

\\.;,·!..I~ no:\\,ldkr' ;anJ 1raini111! m;mu;ak 

South l\.11r.:.1·, p.11.:nt b\• \\;1, rh.anl!.:d in (1Js"711• 
induJ..: pmlo:rli•m fur ..:h.:mic1I .111J ph.irm;a.-,·utic.11 
produi:h and mii:ro-or!!;tni'm' ;anJ no\\ ,·x11:nJ, 
c.i\o:r;ig.: for up lo I'.' y,·;ar,_ 

D.:,pilo: tho:-..: .:ff.,rh h11\\l'\O:L !!wro: ;1fl' "'ml· 
prohkm' facin!! th.: bi11ki:hn11l111.'.~ r,·,,-.1r.-h •11mmunity 
in l\.or..:;1. Th..: pn•H,·m .:11mn1<1n i.• .111 lh.: 1.••lltllric, 
'ur\·.::..:d thu' far. n;am.:ly ;a l.ac!.. of ,·1N1p,·r;11i"n h,·(\\,·l'n 
public ;anJ pri\all' ,.;llor'. i-. nol unu,u;1( in "-••r,·;1 l'tlhl'r. 
Tho: r.:;1-.11n ;KcmJinl! 111 r,·,l·;1rchl·r, .11 1h,· Luc!..\ 

l.1hm;1!or:. i-. Iha! 1h,- priorilio:- ,rnJ l.'.n.11' 111 pulilic .111.1 

pri\,tk 'o:dor aro: \._:r: Jifkro:nt. Tlw f.1r1 th.11 n"'"' 
..:omp.tnio:, \\ho ;aro: hr,mchinl! out in111 bi11k..:hn11!11!.!Y arl· 
.:ith.:r ph;arm;aco:l!liral comp;anio:' or ;1r.: bu~ in!.'. ur 
pharm;1ro:utical c11mp.1ni-:' Iii-..: Lu.-f..: I.rd.. j, n11 
:oinciJ.:nc..:. Thi' i, w h,·r.: 1h,· ,h11rt 111 ml·dium !.:rm 
pmlih Ii.:. C ;11\ crnmo:nl priori! j,., hm' ,.\ .:r ;m· only 

parliall~ l!'·ar-:J l1marJ, 1h.: ';1m,· pr 1fi1 m;if..ing 1.'11;11-. 
I ho:ro:hy rro:al in!! ;a con llid. ('11m p.ini,., .iro: I h·:rd11r,­
rdur1ant to join nali11n;1l ro:,carch ;111J Jn d11pnwnt 
rrojo:ll' ;anJ \\ho:n lhl': Jo join. !ho: projo:rh ;ir,· mo,tl: 
tho'.: p.:rr.:i\'o:d lo ho: ho:ndicial lo thl· ..:nmp.111: ;1, \\di. 

'ud1 ·"th•".: m,·nti1•nl'J ahm.:. 

Luck~ ro:,o:arrh,·r, al"' poinl 111111h;1! \\ hik puhlir 

-..:er or in\o: .. lmo:nl in hi11to:d11111l11!!: j, ri,inl!. 1hi, .1110:- not 
appo:.ar to ho: tho: ca'.: \\ilh pri\;tll' rnmp;mi,·,, ;1 l.tq.!l" 
numho:r of whom fo:d 1h.11 1h..: di\'idl'nd, of ill\l',linr. in 
hi111.:rhnolol!: h:t\l' h,·,·n ,(ow 111 o:nwr~.:. Th,· r,·r,·nl 
ch;mi.:inl.'. of tho: JMll·nt law' to hrini.: rho:m in lino: \\ith 
t ·s kr.i~l;11ion on binlt·chn11loi.:: ha, ;1("1 kJ 111 warin, . ..,_, 

aoMnl! hi11!,·chn.1lnf!: n1mp;mi,·'· man~ of \\horn no\\ 
ha\l· lo rnmpl'lo: Jircctl: with l :s companio: ... 

·'·"· Pcrm.k\ Rq111hlic of ( "hin,1 

In tho: btr l 1171b, lhl' Chino:'.: c;11\o:rn111.:n1 ho:pn 
d.:\'dopinl! a rrowammo: which would in1rod11n· hi. tl'dl 
inlo thl' counlr~. In l'IS\ hiolt'rhnolor.y policy 
formulation wa .. hl'l!Un. Two proµ.rammo:' ... po:rifically 

• 



- ·t.' . 

Je;1lin!! '' ith hio1t.:l·hn11lo!!Y \\1:re bun..:hed: the ·1or.:h·· 
prngr;1mme \\ho-...: !!0;11 i ... lhl· :.:ommer.:iali/~11ion .mJ 
inJu-.1ri;1li.·a1i11n of hiokchnolo!!Y· .ind rh.: ·.,p;,d: 
pm!!r;1mme '' hich aim-. tn hrin!! hiolL'chnolo!!y 111 rhe 
m;1jori1y of rhe < "hine,,e popub1i11n \I. hil·h rl·main ... ru·;1l. 
T11J.1y rhcr..: ;rr .. · thr..:..: priority area" in hiot..:(hnolo;!y. 
agriruhur·:. m.:dirin..:-.. ;ind ph;1rm;1r..:-Jlical-. and protl·in 
.. ·n~ine .. ·ring for inJu-..trial u-....:. 

In .1;!ricuhur..:. rhac ar .. • al the mom.:nl <1hout 
.'ii pr11j.:ch. nlll-..1 of them im oh in!! !!.:nctin:n)!inecrinl!. 
The main .ne;1-.. of rl·-..:arrh ;ire th.:· followin!!: nee 
hinkchnolu~y \d1l·r .. · !her.: i-. d1he 01operation \\ilh thl· 
lnrcrnation.11 Rin· R.:-..e<1rrh ln,1i1u1e (IRRI) throu~h the 
Rod .. ddkr hmnd.1tion \\ hil·h i"upportin~ rice r.:-.earch 
hulh at IR RI :tnd in ( "hin;1. Ji-.e<1:-...: re-..i-.t;mn:. nitrngen 
lix.tlion. ;inimal )!enclic engine.:rin~ l·-.pcci<1lly rn pig, 
and fi-.h. :tnd finally fundamental n:-..:arch in agrirnhur;1I 
hio!echnol"!!Y. 

In ph:1rm;trl.'UtiG1l-... g .. ·nctic .:n!!inecring i-. h'-·ing u-.eJ in 
ch..- prnduclion of \·accine-.. -..1Kh a ... ch.: hepatifr, B 
\;iccin.: and drug-.. lo fulfil the ne1:J-. of the lar!!e 
p11pul.1!11in. lkre the \fini-.try of Puhlit fk;1hh ha_-. h.:en 
al"li\d~ in,·olwd Th .. • Sh;in!!hai ln-.1i1ui.: or Binlo!!ical 
Produrh (SIBPl i:. one -.uch in-..1i1Uh:. "upporr.:d hy !he 
\tini,!n of f>uhlir lk.1hh it i-.. one nl :hl· -..lafL"·owneJ 
l.tr!-!l" .. ·ncapri•..-, r..:,pon-.ihk- for Je,dorm.:nl. r..: ... L·;rrch 
;1nJ rr·•,h1rti1>il o( prophyl;1dir ... hl·~·d proJurh. anri­
lo\in-. :ind cLnic;tl diagnu-..lic' ri.:a!-!l·nh. ;\ numha of 
dn11..:' ;rnd \ ;1c·inL''. h;I\.: b.:en prndm ·dam.I 'un·e-..-.lully 
rnmnh·rriali1L,l. \\ifh L'conomic lihl·raii.'.ttion ir. China. 
rhi.: \\nrld B;1n~ h,1, ju'! gr;rnto.:J .1 hrn f11r thL· priidur-
1 inn. full -'rak· ror.1 merriali1;1I inn ;ind d i-..,..-m in:ilion of 
;1 n..:w 1111.::i,f..:, \a•:rin..:. A Durrh ronqun: '·' h.:in!! 
l"lllpln~..:d lo ... ,1.1hbh thi-. prod111.:!i1.n uni!. 

<..,inrL· J•):-i:". C 'hina·, polic~ formulation ha, 
u m,i-..1l·d d the foll1 m inf!_ hil!hlif!.hh: 

I. Adapt n.;\\" kchnolo!-!ie' lo Ir 1n...f11rm old. 
.. , radii inn:ii .. i ndu,trie,: 

ht;1hfi,h h·~ krhnolol!ie' whid1 lhl· c.:11un1ry 
Lich or j, WL·ak in. indu<linµ purifiration and 
fl'al'lor h:ch1111logi..:,: 

·'· <..,rrl"!l!-!lhl·ninµ of fundamental r..:"·arch in the 
,n,·nrc'>: 

4. 

~. 

Srr,·nglh..:nin;~ or the narional ir.fr;1,trurtur..: 
'upporting h1okrhn11l11)!y r..:,carrh. -Y hi' indudc, 
'-l'llin.c up a ~L"lll.' h;mk. lk\dopinµ lnol 1:111yrnl·-. 
anll rdc\ant rapit;rl i:quipment a' w.:11 "' 
impro\inµ animal hr..:nlin!-!: 

C"11opcra1ion wi1h olhl'r rnunrril'\ including lhl· 
{ 1S/\, thl' European Community and rhc OFC "D. 
In addition, China h<t' ongoing prujert' wiih 
dcvdoping mun tries, notably Th;1iland and India. 

C \1'r<1ll -"unJing. anJ c1.·1)rdin;1tion of hi111cch­
n11l11)!~ re•.:aa·h in China i-. c;irrieJ out by th .. · China 
'.';ition<.11 l ·._·111:-.: for Biokchnology D'"·n·lopml·nt 
tC'.'CRl: ). A I lunJin!! for hintn·hn11l11!!Y i-. fir-.1 
tr;m:;km·J h: th.: ( im·..:rnm..:nl ll1 till· C:\CBD. Follow­
in!! aJ\il·e fri1m it ... re\ i..:\I. in)! p;md-.. which induJl· 
sri.:nti'>b ;i, wdl ;t-. )!•m:rnmenl offici;il-.. :mJ polil·y 
;to;ily-.b. 1h1· l ":\(. ·nn ;illo<.·;11 .. ·, ir- fund,. to J..:,l·nin!! ;inJ 
priorily rrnje..:h ;Kro..._, th..: country. At the pn:-.cnl 
mom.:nl th..:r..: ;tri.: Jhoul 100 r..:-....~ rd·, in,lituk-. ano .... , th.: 
1:11untry \\ h ·..-h ;ir..: im oh.:J in ,iot..:chnolo!!! r.:.....-arch 
prnje1:t... h nd..-J hy C\CBD. The C\CBD only funJ, 
th..: rc...carc 1 par! of R.I.: D. Howc\·cr. once a proJuc.:t ha.-.. 
h .. · .. ·n de\d 1pcJ ;md n..:..:J-.. ii> h..- commcrciali1..:J .. ( "hina 
loo i' facin,! the prnhkm of h;n irg. lo p.:r-.u<1dc inJu,tn 
to fin;mcL· hi.: ..,cak up ;mJ mar:.;:..-iin!-! of th.: product. 
lnJu-.try i-. !1.·11..-rally rduc!<inl to im·c-.t in r.:-.c;irrh and 
Jcidopmenl :me it i-. ldt lo th.: ( ;O\crontenl lo J..:\d11p 
-.p.:cial incenli\._-, to imrrm..: thi' rdation-.hip h..-iwe..:n 
h;L~i1: res..:;1r :h ;md indu ... tri;il Jndopmcnl. Thi-. i-. 
..:"r.:ciJlly -..<l in .1i.=.riculrur..- wher•: re-.carch r..:-.uh-. arc 
J\·;iil;ihle on!, Jfter a lon!!er period of re.....-;irch. In the 
sc1me way a-. \\ilh oth.:r rnuntri.:\ ~un.:yeJ lhu-. far. hut 
IO ;i 1..:-..-,er dc,!re.:. Chinese indu .. try prefer-. 10 imesl in 
ph<.1rm;1ceutinl-. .mJ industrial hiot..:chnolog.y. Dir.:ct 
!,!O\ernm.:nt in .-..-,1menl in r.: ... ..:.m:h and Je,·dopml·nt 
in ;1!!ri1:uhur;il hiot..:c.:hnolocy ;, th.:rdor.: ..--..,cn1i;1l 
..--.peci;1lh !or ;1 pre<lomin;m!l~ rural country -,urh as 
("hina. 

Thi: C hiri:r- EC· Biqt..:rhnolog.\ l "entn· wa.~ crL·atcd 
in :\m..:mh..:r 1'1'11 \\ith the ;1im of promoting. 
roopl·r:ilion holh i:i Je,dnpin.c nc\\ kchnologi..:, ;1-. \\di 
.bin h;"ic -.ri..:nn·. hl."l>\ccn r..--.l·;ird1 in,ti1u1..-, in China 
;tnd in 1he m..:mhn 'tali.:, of !he Eurnpl"<tn Commumr~. 
\bnag.e<l p;irrl~ hy lhl· C'hina '.'\;11ion;il c· .. ·ntr..: for 
Biot.:chnology lk.dopml'nl (( ":\CBD). ch..- C enlre will 
pr.imolc re,..:;irch c •npcr;ition in med.cal and a!!rirulrural 
hior..-rhnoloµie'. rw >of th..: prioriry are;i-. in< "hina rod;I\. 

Tlw '.'\atio.1;: I Re,l'aH·h C..:nlrl· for Sri..:nc..- and 
Ted111olo!!Y ()._-\ e10,rn1.:nr ( '.' R<"STD 1 \\hi ch art.' under 
lhe Stal..: Science ;ind Technolog.y Commi-..,ion (~"iTC) i~. 
irnoheJ in policy -...,eard1 on 1.:d11111log.y in )!l"n..:ral. 
Their re.,l·arch on ll chnology a'''-'''mcnl. forL·ra'h and 
e\alu;11ion.-. of hio'chnolo).!.y impact:. oft.:n form the 
h;1-.i' for 'l'i..:nc.: and r..-rhnoloµy polir.. in ( 'hin;1. 

Th..: mo-.t '.:ri1 •lh prohkm howc:\ ..:r w hirh i'> likdy 
lo foe..: ( "hina in Ii: coming y.:ar-. j, the i,,uc: of 
in1dk·c1 ual prop..: rt y ri.1hh. Th.: Din·dor ol th..: ("!\I( "HD 
predirr, a ch;ingl· 11 lhe Chin,:.,e p<tknl 'Y'll·m lo 
;1n:omn10da1..: hioted1nology w i1hin ;1 few yl·ar'>. ( "hina 
plan, IO join lh..: World lntdlc:crual Property ( >rgani1.ation 
(WIP()) a' wdl as I h..: i i1:ncral Agreemcr: I on TMi ff' and 
Tratk (CiATT), horh ir.1..-rnational organi1<1!ion'> which 
an~ di'rn"ing rhan!'-l'• in inlL·rna1io11al inrclkctual 
properly right, regimt'. Chin<1 will mm.I likdy have lo 
rhange ii.-. parent law' lo 'om..- dq~r..-..:, ;•nd hy joining 
WIPO. rcrngnitl' pah:r Is ;J,ranrc,1 hy a n11mh..-r of other 



rounlri.:-.. II r.:mam-.. lo I-it'. -...·.:n whal imp;u.:I thi-. will 
h;I\.: on th.: local c;1p;1hili1y and product-. th;it th.: 
n1untr~ h;t' J.:,dop,·J in hio1.:chn11l"!!Y· .-\'-·aJ.:mi'-·" 
~.:m 10 h.: Jj, iJ.:J. -.ome ;ir!!uin!! 1ha1 h.:G1u-..: ( ·hin;1·-. 
hiokchn11lo!!Y pr11!!r;1mm.: i-.. !!0:;1r.:J hr!!dy lo fulfillin!! 
rur;1l n.:,·J,_ pmo:,x·-.. an J proJuci... u~·J for lhi, ar'-· nlJ 
;mJ no l11nl!.:r h;I\·.: pat.:nb in lh.: W.:,t: 11th.:r-. ar!!UO: thal 
in futur..-. Chin.1 j, !ikdy 111 h.: comp.:tin!! wi1h 1h'-· 
in1..-rn;11ional communi1:. anJ 1h.:rd11r.: the ch;m!!'-'­
ahh11u!!h in.:\ ilahk. will hav.: con-.iJaahl.: fu1ur,· imp;ict 
;in C ·hin,·-.c indthtry. ;mJ a!!ricultur,·. In 1h,· ;1r.:;1 of 
pharm;ic.:utica(, .:-.p..-ci;1lly. th.: \\.:,t i-. likd~ In fol·.: 1h,· 
!!r'"''''' r.: ... i ... 1ant".: fr.,m < ·hin;1 on th.: p;1tenl i"u.:. 

~- Hioh.·chnol1»J!~ and Tt>chnological Capabilit~: 

Somt' ( ·onclusion' 

Th.: l·11un1ric-.. -..un.:ycJ ha,,· ,·.:ry Jifkrcnl k\t-1:, 
of -.kilf., in ha-.ic -cic·n1i1ic r.:,.:arch. Jiffcn:nt m.1rk.:1 
'truclur.:-.. and di!"kr,·nt rri11ri1i.:-.. in their r..- ... ,·.1rch. Yc·t 
,,,.'-·an id.:ntih a numfi,_·r of important -imil.1riti,·, in 
hioh:chnolo!.!y r,·,,·;irch ;111d J,·\d11pm,·nt Pl'l\\ccn the,,· 
countri..:'. Fir-11~ hiokchn"l"l!~ rc,,-.1rd1 in .ill 1h,.,,. 
countric, hc!.!.111 br[!i:ly ·'" prc'" t"nmpdili\,. re,,·;1rch. 
i . .: .. [!ll\Crnm,·nf m111.1ln: p11li~·ic·, b;1,nl on 11a1i .. 11;1I 
pri11ritic' ;111d nc·cd'. Thi·. i, 1111[ 111 dc·n\ 1h,· ,j!.!nific.1111 
rok· pl.l\,·d h\ !he pri\ ti·: ,,·.-111r !n ni;1m 11f lhc'e 
cnunlric'. ho\<c·-.cr 1n !.!•.·nc·r.d ii ;1ppe.1r, 1h.11 m;1jor 
fundin!.! !1 If bt111c"dll111lo1,•.~ inifi,ilh '.tlllL' from !he· 
( i11h·rnm.:nl .111d \\;1•. th, 11 l.ill1•\\cd h\ l'fl\,tlc 'etl"r 
R.\:D .11 \,1ri11t1' '-'\""-

< ll 1hc· c·•·1m1ri,-, -unc·\c'cL 1 'hia.1. ln,li.1. rh.1ibn,l 
;ind 1h,· l'hilippin,-... h,!\c· ;1 !.!r1·;1kr prt•p11rli11n i>f l.'.11\,.'rll · 

nh·nl irn11h,·mc·n1 111 rc· .... -.1r,·h :ind dc\l'lopme·nf 1h.1n 
South f'..,r,·.1 .111d T.1i\\,t11. R,,c·ard1 prinriti,·, .rr,· :ti'" 
dowl~ link,-.! hd\h·,·n rotnlrie·, \\ithin th,· (\\11 !.!f11t1p'. 
Thth hn:.11hc romp;111ie, in Soulh l\.11r,-.1 .ind L1i\\,1n 
find thc·ni...,·he·, r11mpdin!.! in for,·iJ.!n m.trh·t, prim;iril~ 
in th<" OU 'D rountri,·'· 1h,·ir rc..,.·;irrh priorilic, lie in 
-i111il.1r tidd .... 1101;1hl~ the pi1;1rm;1L"e·11tic1I indthtr~ \\ hnc 
pokn!i.11 for prolih i, hi[!f-,·,1. In <on1r.1,t. <1!.!rin1llur.1I 
re·..,.·;ird1 \d1,·r,· n:11nomic r,·nh ;,,_,oci;1kd \\ ilh n,·\\ 
inn1l\,1tion' .ire· rd;1lih·h I.mer. ;1ppe-.1r to he Ltr[!1:h in 
1h.: ,phe·r,· 11f puhlir ,,·r111r r, .. ,,·.irch. In 1h,· fir'! grnup 
of u1untri,·'· a!!rirullur.tl r,-,,·,1rrh knd' to he domin:ml. 
llow,·\cr .rn incr'"''in.l!. ;1lllilt1nl of ph;irrnar1·111ir.1I .tnd 
mcdictl re''"trrh i-.. ;tl .... 1 h,·i11l!_ ''''II. 

Thu, ii i, rb1r 1h.1t 'ri1·ntiliralh th"r" j_, .111 
cnormoth poknlial for 1h,- d,·\i:lopml·nt or hiotcd1. 
noloJ.!y rc''"1rrh. T,·rhnol 1gir.tl r.ipahilit\ ha ... hee·n 
dc,crihc·d h~ I.all (J 1>S'I, "' ha\ing tlir,·,· 111;1111 
rompon,·ni.... tn·hniral. cntri·1ir,·r1l·11ri;tl and ni;rnagcri.tl 
'"ill-.. which w mild pro\ idc I he l'n \ i r• m 1111·n1 ford fn Ii \l' 
dndopn1l·nt ;ind diffthion of nc·w krhn11lol!.ic,. Thu' ii 
j, no! j11'1 1h,· ,..-irn1;1ir ;md krhnir.tl ,kill' whirh .trl' 

impnrt.1111 to 1h1· dndoprn,·nt of hi11kchnolog\ h111 
in1kcd 1h1· cr11nomir and 'ricnlifir infra,Jrurlurc whirh 
cn-..ur1· not onl~ hid1 qu;tlit~ r"''"1rdl. hul ,tl,11 Iha! tlw 
link;11!.1" hdWL'l'll r,· .... ·.ird1 '"1d d,·\1•l";::;.i11, hdw,·e·n 

re"·ar..:h anJ indu,lr~ arc '!r1·ngthc·n1·J. .·\ 'lr11n~: 

hadi.J.!rounJ in h;t,i.: r,·: .. .:;1r.-h ;, inJ,·eJ a tir'! -.kp hu1 
1hu-.. for a major oh,1ad.: LtceJ h~ inJu,1ri;1li1in!! 
01untri.:-. j, !!elling r.:x-.irch lo pr1i<ltll'e l.tn[!ihk n>ulh. 

As 1hj, ... ur\".:y h;t, J,·m11n ... 1rakJ to ... om1.· 1·xknl. 
a numh,·r of 1h..-~ wuntri1·, h;t\e h111h .:xplicilh ;111J 
impliciil: adncmlcdg.:J th.: import;1m·.: of !he~ 1hr.:,· 
c.m1pon.:nh of 1<.'chn11logic1l c1p.1hili1y in thl'ir n;1ti11n;rl 
p11licie,.. 1•n hio!L'chnolo!!Y· Th,• ;1hili1~ of p.,(j~-~ rhang,·, 
toi hrin!! ;1hou1 chang.:,.. in pr<tclir.: j.., ;11101h.:r 4u..-... 1ion 
.1llo1!!<.'lh1.:r. :'\e\er1hdc''· the inkre,linl! fca1ur.: 1•l lh1· 
J..-\·dopm.:nl of hiokchn11log\ in 1h.:'L' roun1ril'-. i, thl· 
allempl i.1 inrorporall' -.om.: ekm1·ni-. ol \\ h.1t \\ ,. c;tn 
c11l her..: lh.: ··s.rnih l\.or.:;rn· 11r 'J;1p.mc'" m1,dd,· 11! 
kchnolo~i,·al Jc·\dopmenl. Thu, \\nil.: mu.:h nf the· 
re,c.1rch i, -.1ill ini1ia1.:J ;mJ fun.led 1->y lh.: ( ;.,, .. rnnh·n•. 
"" c1lkd pr.:·.:11mp.:!ili\l' re,.:ard1. lhc: imp11r!.t11c"c: 11! 
in1h1,1ri.1l in\1tkl·nll·n1 h111h al 1h,· r.:-.1.:.1rch ;"\\di ;1. 1h.­
dn el• •pmcnl ... :a!.!e' j, li.:inl! ,·n.-11ur;i!.!,·J .mJ ;ti·,,'· 
imp1•rl.mlly. !here j, a r.:col!nitinn ,.f th,· ilLc·d l11r .• n 
,·.·1•n111ni.- c:n\in111m,·n1 \\hid1 j, ,.,rllfa,i\,. ti• ,, .. _,,,r,f; 
.incl Ill\ ,-,t rn.:nt in hioi.:chn, ,(,,~~. 

It j, thl·;e·f11r<" e·\·idl'ni 1h:1t bi1•k,hn·•I••:.:\ ;: .. If' 
in:p .. rL1r~t ne·\1 kc hn1•lo!.!\ h,1, hl'<'n rl·· "l'.ni;,_.,! !-\ .ill 
th1..· ... 1..· \.-,,iut1ri1...·..., .1nJ i ...... 11 \.trit'il" "'-'~'l" ,ij ,t.... \1. l1 1 pnH:!1! 

Th" quc»tinn i«llJ.111h th,-.,-r .. r.· \1hcth"' 11 i· ["'"1bk i.•: 

!hl· dil!ll'i•lll ·ii thi, krhn11I:•[!\ 1:ih·n 1!1.- 111ir.1,!r1:,1ur, 
in lht.''"-' l·•1untri'-.. '· \\L· \\P:dd .n;:th: \._-..._ 1~1\"·n 111.!;:, ,•f 

:hv rh.trh:c·, II\ inlr.i,lruclur,· 1h ii .ire· bl·int: rn.:J" :11 

11rdl'r t•· iri.·11rp.ir.1IL" hiotnhn1ol1•L'.\ int11 1!1,· n.1t1"r~.d 

e't11111ir11\ Till· r.1t,·,11I thc'l° ,h.1nl'.e·, \\ill dvkrntin.· !h.­
'll••·, ... , "r f.1ilure· ,,f thl.' diffu,i1•1111! hi,•te-. h111ol·•:'.\ .1111! 
01tfi,·r nc·\\ kdlllillP~'-1<'' t11 (ilf!le•. l"hL· lc".d c"f11!k 1l1.'.' l1•r 
:ndti-tri.di1int'. :in1l d.-\d1ipin!.'. c1Hintric, 1h,·r,·!11r« It«· 
111 c'lhllrin!.'. ;111 inlr.1,lrutturc· .tr1d .1n ,·n\ irnnrttl'nl \\hi, h 
.11111\\, .. 1 ...... - r1u•pc·r.1t111n i1dw.-,·n ruhlt,· .ind pri\.tk 
re·"·;1r1·h .ind d,·\.!11pm,·nt ;,, \1,·ll ;1, i111 ..... 1me·n1 111 11,·1\ 
tcd11111lni.:ie». I or !hi,. '1m1ilt.tnc'lllh d !1•r! 11,·,"I' !" h1· 
m.1Je· .11 t\\(I k,,.1, ii h111kchn11l11!.!~ j, In ,u,-,-,-,-.1. lir,f. 
the· dl'\dnprnc·nt 11! .1 ha,ir 1n·hn11lo!.!il;tl 111lr.1-tru1tllr,· 
.ind ;1n ,·n\ ir1111111,·nt r11nduci\·,· liJ i111c·,tml'nl 111 n.-\1 
1L:d11111l11!.!i,·, \\ hid1 i, ;1h,l'lll in .1 l.irt:•· numhc r nl 
l'Ollnlric·, \\ho nl'\,·rlhck" .tr•· pur...uin!.! llll· ck1d1•pmc·nt 
nl thi, fl'rhn11l11!.!\. Soml' 'kl'' h.1\e· lwe·n l.11-e·n in 1h1, 
dir,·rlion ;1l!houi.:h much -.1ill n,·"d' lo he d1111c-. Sn·11nd. 
1lw r•1nn .. r1io11 hl'f\\,·l'n .tLHkmiL" r"''"1rrh .ind indti-ln 
I' '1ill 1,·n lc'llllllll' ;111d n,Td, 111 lw .ll·li\.-h 
l'nC1 lllf.l[!l'lf. 

Bh;n'.W,1ti . .I'\ .. ind I.'.\. Srini\,1\,111 11•1·•s). I orng11 

f'ratf<' lfrg1111c·1 1111tl Fo1111111111· IJ1·1·dnr1111011: flri/1<1 

(\t•\\ Y11rk: \,1l11111al B11r,·;i11 of l·.L"11n11mir H""-"ird11. 

Bi,·ndl'ld. \I. ( l'l:-14). '"f1111·m,11111111J/ ("0111rr1111rr1 1111tl 

n,,,,,,rft/lllllt'\,. in h.trhm.tn. \I. .ind ". "in1• kd, .. 
111:-li). pp. !Id· I 7-l. 
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