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UNITED NATIONS INDUSTRIAL DEVELOl'llENTORGANIZATION 

Issue !lo. 12 June/July 1985 

Dear Reader, 

lleeting under the aegis or or:no, the International Centre for Gene~c 
»igineering and Bi.otechnolocrrs Preparat~ Ccmd. Hee held a ~ special 
se8sion on 2 Juq 1985 to set the Centre on an operational footing b,r approving 
an interim wrk programae for 1985-88 • 

.Activities will coaaence this 1111twan 1:i.th a "Wrkshop on plant 'biotechnologr 
in JJey :i>elbi {Iniia) to be heH. in September. A workshop on bi.oteclmol0f7 and 
industrial ccmnodi ties 'ld.11 be held in Jlarch next 7ear at ~este (Ital7 }. Other 
highlights for this 7ea:r incl~e the installation or COl!lpllter faci.li ties to lin...'!.: 
members or 'the panel or 15 eminent international scientific advisers, another 
aeeting et this panel, the design of tra:.ning activities and the appointment of a 
director, together with the heads or cmp.uents, a progrmme .anagement officer 
and support staff. 

'rhe 1559,000 tor the .1985 progreme, together with the eatim&tri s15.8 million 
tor _1986-88 are being donated b,r the It. .. li~ Goverment tram its offer or support 
tor the Centre. 'rhe prograaDe for 1986~ will include a reaearc:h and training 
project at each site, u vell as a project for af'tiliated centres and one for 
other activities. '1'o enable these to begin u earl,y in 1966 u possible, 
finalizaUon of projects to 'be executed 1v UBI~ 1s apected at the Camittee•s 
next session scheduled for llovember in Bavu:.a (Cuba). 

'l'o date, the Colllllittee is composed of the 36 states that signed the Centre's 
statutes. 'lhese are Ugbanistan, Algeria, Argentina, Bhutan, Bolivia, Blllgaria, 
Chile, Cbina., Congo, Cuba, F.cuadGr, l'.gypt, Qreece, India, Imonesia, Iraq, I'tal3, 
Iuwt, Jlauritan:ia, Jlauritiu, Jlaico, llorocco, Bipria, Pakistan, Pamma, Pen, 
Senep.l, Spain, Swlan, 'rb&ilam, Tri.Id.clad. and '1'obap, 'l'tmisia, Venezuela, Viet-Uam, 
Yt'lplavia and Zaire. 

'rhe U!IIDO Secretariat haa also taken~ the q\leati:m or satev plclelines ror 
biotec!aoloa. 'l'he co-operation ct the World. Health Orpzd.zatit>D (t-:BD) air!, the 
Uni tecl lations lhviroment Prqizr._. (tnm') bas been ••cured. 'l'he ICGEB is also 
upected to ccncern 1 taelt with this question. 

On a personal note, this "111 be the lut issue in which av name appears in 
the "DeAI" Reader" colt.UA:. Since I will 'be retiring from UJIIDO at the eld of tl'.ia 
7ear, from now on kinclq addr••• 7oar enquiries to the !'41 tor ot the Genetic 
Dlgineering and Bio~~oJmoloO Y.oni tor. It 7ou should happen to be in India or 
wish to mintain correspondence with me, please contact me at the following 
addJ'eH: J>r. G. s. Gouri, Daaapv, Belpua Di•tnct, raz.mtaJca State, IDdia. 

G.S.Go<.iri 
Director 

Di Vision for Indurtri&l 3~1.0..:.ie:. 

Compiled by 1hl Tlehnologv Progrlmft of UNIDO P.O. lox :00, A-1400 Vllnne, Aullril 
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,!!tenatioul C.atn for Cwtic Esiaeeris ad aioeeclmolop 

'Ille Pnparato'r]' c-ittee oa tile E•tabli• ..... t of tbe latenati ... 1 ~re for Geaetic 
E"l&iaerilla _. aioteclmolog UCIGD) at iu •pecial HHioa beld at Vi.-. oa 2 Julr 1915 
eumned the item oa tbe apMa ... aniftd at tbe follcwi.DS coaclaai.a _. deci•iou: 

lateria Pn;r- of the 1.a:D 

'lbe c-ittee apprown tbe iateria pnp-- for tile ICGU H propo ... bJ tbe Sureau 
.U nt(M8ted tile Cbai'lmll to prueat to iu fucve .... ioa8 a detailri report oa tbe 
Qipl_.cat.ioa of ~ iateria prosr- ... tile .aeplOJ9P.•t of rnoucu tilerefor. 'lbe 
al..ittee ~tad ~- ...._ of the Pnpara~ c-ittee ad tu ... t ~u to 
fia&lia tlile draft ...... arten qru 1at at - early .aate alld to •.-it tbe draft to tae 
MSt .... ioa of tile •npara~ c-ittee. 

'Ille c-ittee recalled iu tlecuiollS at ita fiftJa ... •i&tJa •n•U.. cut 
31 DK•er 1915 .... w lie - ...... te date for CG1Tpletioa of- rat.ifieatioa ltJ' all Stat~• 
•iaaatoriu. It reiterated ita re,.iae•t to repn...catiwe• of ..-.r coaatriu to CODftJ to 
the napecti•e Pft~t• tlle .... to accelerate tile pEOCeH of ratifU.tioa ... its 
caacera ia tbb repri. It hrtber r..-.ted tlle repreHlltatiwea of ..-..r comat.rie• co 
iafo111 tile c-iuee at it• ~t aessioa Gf tbe prosru• ...._ ia tbi• •tter ia tlae 
re.,.etiwe coatries. 

'lbe c-ittee recalled iu r .. •st at ita lut sesaioa to repruc:atati,,.• of .-..r 
ltatu to iadicate to tile Qai~• at or before tile aest •n•ioa of tbe heperatny 
C.-ittee tbe •olaat•l'J coatribatiou tbat tbe reapectiwe ..-.r State• voald offer to tbe 
Cetltie. 

-Ille c-ittee recalled iu ap-.-.t at iu lut ae••iu oa tbe procqdare for tbe 
-1natioa •d 1electioa of tbe Director of tile ICGIB, _. iarited tile _..r State• to 
111mt tbeir a;age1tiOD8 of caadi.Ute1 llefore 1 Septmber 1915. 

la rc!fard to tbe Hlectioa of tile Bead• of compoaeaCI, the c-ittee recalled it• 
deci•iOD at it• •iztb HHioca and •&reed tbat vbile tbe llead1 of t• two c-.oaeau will be 
appoiated bJ tbe Director, -tbe procesa_for tbeir aelectioa 1bould be iaitiated vitboat del•J 
"itb tbe appoiat9eaat of tbe ..... to be .... after aadora-.at bJ tbe rreparatOl'J c-ittee. 

'Ille ec-ittee eared vitb tba rac~tioa of tba raael of &cieatific M•iaera at 
their _.ciaa ia JUDe 1915 tbat tbe •ubjact of tbe 1pecialisad worullop ia Trie•te be 
"biotacbaoloaJ aad iaduatcial CDITllOlliti••"• 

TU eo-itta ac.td Cbat tbe raHl at ice aext -.ciaa will baq to couider, 
iat•~ alia, DG1Tiaatiou f1tr tba pose of tba Director, naluatioa of affia.iated ceiatrH aad 
•••luattOD of tbe rHalt• of apec:ialised works..,.. 'lbe •iw waa ... •rHHCI taat cw d•J• 
propoHd for tbe wti111 at !duce, -11. 2 _. 4 .. .-,r 1915 llipt •t ba .,uffic:ieat. 
It va• also aotad tbat tbe rael wuW also ... t ..-cb tbe auraaa to c:oaai4er ..-. of 
c:a .. iUtea for tla• poat of Dinc:tor. 'lbe Cbainaa •• r..-aced co anna• vitb tM hreau 
... tbe r ... 1 ..... re tbe --~ dara.ioa of tbe r ... 1 • • ... tiaa ••4 cbe an...-.u for 
diH•Hioa• vitla Cb• kruu. 

loci.al 1 ...... 

Wiculcural c:oncrola 

Aaricaltur•' llrD ii dr•illl i11nH•ias atcntioa a.. apal'kiaa c:oacnwr•J raprdiaa tbe 
pocncial aoc:ial aad ecoloaical ~ .. of tlN dilCOftriaa. U.iYeraitJ ra ... rc!aera are 
eot1cened about a .ao.bl• auuur• cue laoUa t.._ co atriccer ac:couac cu. aciaatiaca i• 
pri•K• i .. Htiy. 'lbe hi.YeraiCJ of Califonia, ,_.. for pf .... rias wl'k i• wear 
-..-c, pan cOllCrol _. biocecbllolOIJ, ii c.rrntlJ i•ol,,.d i• • .. ,,. cue accaaa it 
of .,..Si•s ,-uc f_.a co ,...1., i.....r-NYi., mclti11er1 to ltolp lars• corpor•c• faner• 
,.. elilliaac•• joh. Moellar auic apiuc cite UaiwraiCJ acc-.ca co pr....c caa 1,r.,1.111 
of a ..-cica1l1 nsi•er .. fon of U!U••p•• ;si•'T. NGteda °" a ,.caco ,.ccb to 
Head froac. lw ....... of cbe 1eaaarc c--cy•l cue acricc coacrola are 
..... .., co i••re cue itiocecllllolosJ ..,.ri8ne• are ~uaed1 r&Yiewd lllelorelllaad ... 
cite dtk of coau.iucioll fullJ veiped. Odlera WRJ cue , ... .._.., acuilpca co replace ..,.n-c. will acifle raH.nb _,coat cite UI it• urrov lad ia claa .-r1i111 field of 

11 fliocec .... l01J.i' 1(kCracle4 fr•illt!l '""' Jourul, 21, ...... r ,1914) I I I II I II 
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!esalatory l•sue• 

US !'!J!latory coetrol• 

In the face of proposals to create a -.ev .eaas to O'ftl'r&ee &~ic eagiaeeriag. tu us 
Sec_.inaat DIM .AdYisOEy C-it:tee (IAC) of the •tioaal lastitutea of llealth <•IB) has 
lte&ma to aHert itRlf vitla a av •icoar· At the meetiag of the c~ttee ia BaJ. -..bers 
woiced coacera that ocher apaciea .wiac to assert jari .. ictioa owr nca.biMDt IRA - ia 
perticalaT the EaYiroameatal Protectioa Apni:l' (EPA) - ladt the eqertise that tbe IAC bad 
ac~lat6 ia it• 18-Jear aisteac• ad thr hsic research could suffer as a coaseqaence • 

Tblo focus of coacera ia the leagthJ pro-.-•al of the Office of Science aad Techaolou 
Polic7 (OSTP) for the establislllllmt of a •c.JOrdiaatH t.: ... uor1t• for re&alatiag 
•iotl'CbDOloCJ. Vader that proposal. a aiotecllllol0K7 Science Soard vauld be creat6 to 
... re•• par.ric iHae• aad settle iaterqeac7 dis~.utes; ia addition. each ageDCJ dealiag 
with •ioteduaolOIJ (US De,.rt.P.et of Acriculture ... doaal Science FODDdatioa. EPA. Food aad 
Drag Adaiaistratioa ad nll) woald lane its ova IAC to proride llftice vitlaiD tlae aceacJ• 

• 
AltboaP 110st of tlli• proposed 1tareaucraCJ woald a.wre .. ·oal7 applicatioas for 

-n.tiq or deYelopmeat of c..-rcial prodtlcts _. tl091• aot iawolYP .., new statatory 
a.th3rit7 1 P.A has indicated its iateatioa to claia..., aatlaorit7 o'ftr res•arch. ~ 
~J ha• alread7 •aid that field teats of •icrat.ial pesticides produc~ •1 1"91!tic 
N&illeHiag c~ Ullder tbe Federal l•ecticitle. Fml;ici ... , aad lodeaticide Act. Vader 
iateria nlea a1111111UDCH., tht! apKJ, .. ,.,... .. o ...... to fi•ld~est a pllf!tica11:r 
11111i~ aicroltial pesticid• OD a plot of aDJ siae. _.t aotifJ EPAi tbP. •PDCJ can thea 
..-.... a foraal application for n "!xperiantal Use Permit•. 

EPA also iateads to riev tbP. DllA ia DD'ffl aicroltP.s as •-. cbe.ical ••stances• • 
.... j..ct to the aotificatioa aad safety-testia& reqai~t• of the Toxir Sabstaac•s Control 
Act (TSCA). VDder tl:at act, IPA -•t •e aot ifiH 96 da:r• before the -factar• of such a 
....., .... stace c~es; IPA caa de8ad additional data aad vith ca••• caa re•trict or eYen 

ND tbe product. (Extracted fraa .. tare, Vol. :ns, 16 11aJ 1915) 

!Jpe caltve a aource of pi• 

les• .. r-:hers ••:r the role of the America• -r,.. Culture Collectioa (ATCC) as a repository 
of -teriala for Nsic bioloeical research is wine tlarea'.~eaed •1 c_.rcial uploitatioa of 
cell lius depositad tlaere. At least Ollf! aolecular bioloeist lau refus6 to sead aa:r •re 
ol his • ..,tea to tbe collection •fter a c-rcial ~_,.., obtained aa OKO&eae he llad 
depositm aad, without laia bovl61e. bean .arutiac to nsearclaers DllA proltes deri•ed froa 
it. 

Ater.. a aoa-profit orpaisatioD, ukes c.-Jl li•• aad otber aateriala ia its collectioa 
naila•le to HJ ... Ufied re ... rclaer wlao nq••t• t._, dlaqiag a -iaal fee to COftr its 
cosrs. Althoqh primril:r a Nnic'- to Nsic reMarcllers, ta. collectioD laas plaJ.O • 
iacna•iac11 iilportnt rote ia facU itatiac tla• patentias of receml>i ... t DU products aad 
ps'C'.C.•&e•· 

As a 1neral rale, tlw Patnt Offic'- re.taint• applicants to deposit ...,.1 cell 1U.s or 
p1a..td• ia • cc.llectioa ._.. H &'ICC to •ati•fy die ,_lie •tscloswr• ~inmau of_ -
,.teata - tW. tr .. itioaa1 vrittn descriptiou are oftea- iu•fficint to alJow .-.. .. 1 .. 
to r.~pro.lwe Cb• iaw.ati•, a ,_._ta1 "'1Ji~t of patNt 1•~ la order to Ntiaf1 
tlwr l,.al r...,tr ...... rs, • restrictioa• oat• dietrihtion of ,.,..it., •terials caa i.. 
t.powd • 

a- r• .. •rch sr•pa, .,,.rnt11 cOMenwd alloat the aacoarrollad c-t'cia1 
npl,,itation of cell u ... placed ia ne ,..He .._,. tltn.slt A1CC or otlaeni .. , Ian .. r.lrn 
co di•tdhtiq • ..,1 •• ~l,,.• to otlaer •uic nN8rCWr• a .. r•iriaa • •ipwd 
•ar-••t tllaf tlloH ncei•ial t._ viii aot ,. .. t"'9 • to· a tlaid part'J or aploit tlNtll 
,_rcia11y vitlaoat ,...n.•ioa. Altltoap tlleH is._ •t.,.ce own, .. ntorceabiHtJ of 
,_.. asreanrs at l•, ta at 1 ... r ow HH, tile oriaiaator• of tlae cell li• wa • 
•bea-.1• o.t-of--courc Nttl-t froa • c..,_, tut..., •tai ...... n• ••las die •t•:-ia1 
vitllout their pen{Hioae 

A.,_..._ for ATCC •a7• tllat t .. co11ectioa _,. Mw to recouW. iu poUcie• oa 
frftft •lltrlhtloa, Mt it w.1' aot _, to .. ia tile ,..tcioa to nforce re•:rictioa• 
•iHt cr ... fu• ,,.. ewt"ciel ..._1.,_.c. (kerect• fr• .. c.re, Yol. SIS, 23 *1 1915> 
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Geaeral ---
Tr!pp!d i•iotecbDolop 

Biotec...,,loU firm vboae scientists ba'ft apeat taae paat f- 7-n ia laboratories 
t11DdtiD& oa ce-tically-e:.ai-red •rue• fear tbe7 baYe vaated tbeir au -7· Coa'ftDtioaal •rua• c- be protected qaiut iaitatioa b7 patents, but tbe firat biotecbDoloU druat• are 
-••-produced 'ftraioaa of proteins tbat occur -turall7 ia tbe bod7, ao tbere is iacr-•iaa 
doubt vhe•'ter tbe7 can be uclaai'ftlJ ovaed. 

Lavfen vill take aeftral 7ean to fr- secure pateata for .. nJ preaeao: biotecbDoloU 
products, if iadeed tbeJ e'ftr reacb tbell. ..t tbe coafuaion in tbe iaduatry could belp 
participant• to dr- a useful, aad profitable, d'.atinctioa between tbe fiat generation of 
biotecbmloa7 •rue• and tbe aecoad. · 

1be firat rouad of products are not blocltbuaten. Geoeticall~ineered interferons, 
for ~le, baYe di•appointed in clinical trials and baYe aurpriaiaal7 caused aide-effects 
eYeD tbougb tbe7 are natural products. 

hiproYins aad croaa-liceui.. tbe teclmoloSY coui.d aaaiat in belpiaa the biotecbDoloSJ 
iaduatry to find tbe -7 it needs for HD tl!Drlt OD tbe aecoad sencrnion of its products, 
v!aicb promise to be tbe real --~piaoere. 1beae products will be -.:<re eaail7 pat-table 
because tbe7 vill .ore nearl7 resemble conftDtional pbar.aceuticala. (E11:tracted from tbe 
Ecoaa11iat, 1 June 191S) 

Art and biotecbaoloaY 

Fill:ed algae ban beea uaed for m1 purpoaea, but rarelJ for llol!ltiq wat tbe Freacb 
sculptor Eraeat Pipaoa-Erneat calla "arbrori&'-•"· 'lbia pun OD tbe Freacb word• for "tree" 
(arbre) aad "abori&m" describe• a collection of life-aiaecl model• caned out of 
pol7•t7Une -d containias fiad forpl!yridi- crueat-, a redcliab aiaale-celled ale• tnat 
&iYea tbe pol7at7rene fleab to-•. Pi&DOf\-Erneat' a llOclela nov adorn tne trees of tae Paris 
Jardin dea Plante•. Tbe sculptor ia faacia&ted by tbe idea tbat tbeae aculpturea need Jater 
aod li&bt. i>i11111n-£rneat conceiwecl tbe idea of usiq fill:ed alpe aad approached 
biotecbaoloei•t Daniel TDom.aa oi tbe Uaiftraity of Collpitpe aad bi• colleque Claude Gudin 
of the solar biotecb..,,1017 laboratory at Cadarache for ideaa. Tbollas, vbo apKializea in 
cell and enz~fi11:iq, bad tbe tecbaol~y of fill:iq P. cruent- in polyat:rreae, aDd Gudin 
baa beea uaiaa it to produce polynccbaridea usin& solar ener17. (When iu eDYironment 
driea, tbe or1ani•• protects itaelf b7 sucretin1 a augary abell.) Pisaoa-Eraeat fouad the 
uterial i•eal, aad tbe "breatltins" arbrori1lnea were the result. 

'lboau, manvbile, vaa alac. n writ vitb aaother artiac, llonet - or at least vitb bi• 
enormous "vatec-liliea•, a 186 aq. •· caavas ltaqiaa in tbe LouYre caller, iD Paria. 1bia 
paintin& was •-s•• vben it vas first tra11Sportn. Paper va• sluecl to the surfacr of tbe 
paint to protect it, but tbe vroaa sl• vu use• aad the picture r-in aiac .. and i" daqer 
Of .... turins by interaction of slue aad paint. 'llloaaa C- to the resc•, diaCOftrt'd tbe 
slue vaa atarclt-baaecl aad diHol-: .. it off vitb eDSJ8Ss. Which prow .. that biotr.br11lo17 
bu iu uaes, eYeD if tboae UMS vill baY• little ef! .ct on abare pricea... (Sourc•: 
.!!!!!!!,. Vol. 314, 11 April ltlS) 

a. COfJllTH 11111 

Auatralia 

.... Lgisl!!!!! 

Tile Nev ~outb Wale• sowar ... ot iw Australia is plamains to iatroduce le1ialation to 
ccwer bictosical cootrol of wc4s aad peau. 1t would be tb• first &OY•~•t ia tbe world 
to bri111 i.a aucb rul... (Source: ,!!roran Cbeaical ..... 11 Karell 191S> 

~l1i-

1·:otecbncrlo11 ia hl1l!! 

hlsi .. baa a atrons c .... ical iaduatry, aad out•t•adia1 acrensclts in ica uni••r•itiea 
~D4 re,..rcb i .. citut•• in clle bioat•ical S'-CCor <•·I• the la1cicuce for Cellular aad 
Molecular Pacbol0&7) and in plant seaetica (UnivcrsitJ of Chant), aa veil a• in ocher arcaa 
<••I• baccerioloaJ io Yarioua inacitucion•>· 1h• in:ernational pltal9&Ceucica1 compcai•• are 
.aho accractd bJ Che hip ~ualiCJ envirCHm9nC pr-ovilNd bJ tile reaearclt t•.,•• in tt.e •ari"Ua 

I I ,.,i•t!~l'~C~·~ of t~· cquntry,~ I I I II II II I I I I 11 I 
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At tbe lewel of the resioaal autboritiea. Vallonie. Flander• and Bruaaela are aeekin& 
to attract foreip inweatMnt in bi&b tecbnolou sector• auca aa biotecbnolou,; Vallonie 
and Fladera bave each created tvo a and D companies. Hybritecb (the US leader in bybricloma 
tecbnolou and .. rtetins) baa eatabliabed a pl•nt at Lilse,; Biosen (the Sviaa and 
U.S.-....d sroup ovned by llonaanto. International lickel 1 Scberins-Plousb sad Grand 
Metropolit•n Hotels) baa established a subsidiary at Ghent (l101ent). At the level of the 
national autboritiea. tbe lllSIA - a national industrial reaearcb aaaociation - ia 
coordinatins a an~ D p~ojecta on biotecbnolou topic•. and ica liotecbnolou ~ttee 
comprise• 32 companiea fraa varioua ind..atrial aectora and university laboratoriea 
apecialiains in aooocloaal antibodiea. feraentation. imlunolou and &eaetic ensineerins. 
(Extracted fraa Industrial BiotecbnolOII "1tlea 0 February 1985) 

Vellco.e in Canadian biotechaololf venture 

In a joint venture vitb the Terry Fox Medical Reaearch Foundation. a Canadian charity. 
1be Vellcaae Foundation ia to eatabliab a aiaaedical leaearch Centre in Vancouver. British 
Columbia. Claimed to be a unique concept, the centre vill combine laboratory farilitiea 
vitb --the-spot in- and out-patient facilitiea. an arrans-nt which the company expects 
vill allov ideaa to llOVe "quickly and efficiently forward fr011 basic research in clinical 
application". 

To be baaed on the campua of ~be Univeraity of Columbia, tbe centr~'• initial tbruat ia 
to be tovarda biolosically active protein•, vitb "aipbaaia on nev aubstaacea nov -rsin& on 
a production scale fr011 biotecbnolou. aucb aa lympbokinea. interferona and 110DO:lonal 
antibodiea". according to lill Castell ... na1in1 director of Vellcaae Biotechnolou. 

The lritiab Columbian Provincial ~=vernment baa nelped finance tbe project tnrougb it• 
Dewelo,.ent Corporation. (Extracted froa Manufacturing Chemist. Kay 1985) 

Chinese aet a virus to catch a virus 

Virolog~ata at lfoijin1 Univ~raity ~lai• to have cured two-thirds cf aice vbo vould 
otberviae bave died cf Japanese viral encephalitis. They did it by infectin& the• vith 
another. related virus called Kl4. 

C.8. Buans, one of the reaearchera, told the International Con1reaa for Infectious 
Diaeuea tbat Ml4 reduced the illlOUllt of .. crophage-inhibitin1 factor, which blocks natural 
non-specific i-ity. The Chioeae do not knov yet wheth•r thia e!fect vill save a human 
vith encephalitis. They plan firat to try Ml4 in T-cell leukemia, alll'tber diae:iae in ¥hich 
aacropha1e inhibition plays an important role. 

Ml4 aay eventually have ita aoat important effect• on encephaliti• while the disease is 
still bein& carried by the aoaquito. iluan& Hid the encephali:is virus "diaappeara" froa 
various or1ana of aoaquitoa which are infecr.ed vith Ml4. Encephalitis ia not cleared froa 
the entire insect, but in 1everal cases Buan1 aaya it disappeared froa the salivary &lands, 
1'hirh tran .. it the disease to humans. 

Vbat ae .. a to haDpen is that the two viruaaa coapet• for bindin1 sites in calla. Ml4 
vina. 'Th• pbeao11esaoa is not nev to science and several virolo1i•t• in Cairo described the 
findin1 •• "rainventin1 the wheel". 

Buan1 baa higb hope• for bi.a "new concept" of tnarapy vi.th noa-patho1eoic virusaa, 
bovevar. lie vant• to blcck the tran•aisaion of dan1erou1 viruaea by the .... infection of 
vild aoaquicoa vith 1114 in place• where the diHHH are aocl .. ic. Thia could lud to tna 
eventual aradicction of encephalitis and parhapa another, aore iaportant viral di••••• 
apread by aosqu1to1, yellov fever. (Source: llev Scieotiat, 30 May 198S) 

liotac:hnolop in Dewrk 

liotachnology ia very atron& io Dewrk, whose acollOllJ ia baHcl oo a1riculture 
(24 per cant of outpuc), food proc:aaaia1 (34 per cant) and ch .. ical induatry (10 per cent). 
Everyone has h•ard of the Cerlaberg brewery, with it~ ~raditional 1killa ir. bravin1, vhi'h 
haV9 aupported the creation of an international reaaarch cedtrr. vith outstanding C?llpatanca 
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in plant paetics and cell biololJ. Ewery'!Mle has also heard of llovo 0 which doaiaates the 
'llOrld .. rltet ia industrial enzymes. llowo practised biotechnolou before the word vaa 
inwented. and is nov arpably the world"• leading c011pAay ia the field. 

In 1971 0 the Danish Technical leaearch Council. under the chairmanship of 
Prof. O.B. Jorgensen. of the Technical Uaiwersity 0 took the first initiatiYe in the field 
and supported projects in genetic engiaet!riag scale-up probl ... (vith particular reference 
to genetic ata~ility). product recowery {vith special reference to aelectiwe recowery of 
intracellular products) and oa protein synthesis. More recently. a llinisr.:ry of Industry 
"initiatiwe group" cec01111endP.d against creating a aev institute specially for biotechnology 
because th• subject vaa of such widespread interest that it n•eded to be practisf'd widely. 
{Extracted froa lnd~sfrial Biotechnology Vales. February 1985) 

European Econoiaic Collsluaity 

European bioteciaaolOJY 

A&riculture and food proc•ssing. forestry. health car•. pharmac.._.ticals and .. jor 
s•ctora of the ch .. ical industry are ...,.., the areas of activity which .. 7 .,.. radically 
alte~ by th• rf!Ceat breakthrough ia biological sci•ace. allCI their tP.Chaological 
applications. BiotechaoloSY is of fundamental importance to •w•ry society~ and to .. ay 
busiDl'ssea. la the Uaitf!d States. ow•r 200 new companies have been created. and aneral 
billion dollars iaweated io biotechaolou. ower the past 10 years; giant ~ltin4tioaala are 
reorieating their strategies towards the applied life sciences, and spending .. saiwely on 
research. in Japan. the expenditure is more mod•st. but the coordinating role ,,f lllTl"s 
"Bio-industry Office" brings together ell the .. jor groups in a concerted assault on the 
c-.anding heights of this. the other "•icrotechnology". The dyaaio of chaqe is the 
breathtaking pace of scientific progress. and Europe is strong ia all the key areas -
molecular and cellular bioloU. aicrobiolog7 0 process engiaeeri~g and fermentation science. 
lut vill the Old V""rl"• vith it• fragaented -rketa aad coaplex political .. chinery, .. nage 
to hold its place i~ the race to ComllW'rcialization? 

The European COllllUnity cannot be passive. faced vit~ the -••ive challenge of the nev 
opportunities. ard ~he sharp competitive threat froa the other industrialised countries. 
1he mPans exist within the C01111UDity - the human skills, the financial resources. the 
potential sc•le of the hoae .. rket. These need aobilisation by a concerted effort. 
involving decision .... kers both in privet• industry and the p~blic sector; in ... 11 and 
larg• firas; at national Ministries. and in the Comiunity institutions. 

Th• studies alid the experience are available, on which to build a C011m1Unity effort. 
Th• Co.1ission has argued since the ai4-70s for a collaborativ• R and D progr...,. in th• key 
ar••s of geftl!tic en1ineering and enzyaology. The futures group FAST (Forecasting and 
AssesS1.1P.nt in Science and T•chnology) argued for a coapr•h•nsive Comiunity strate1y for 
biotechnology - of vhat use the advanc•d research, if firms ar• b•i~g drivf!D out of the 
Com11Unity because of the price of a1ricultural rav .. tLrials? "'anvhil•, th• d•v•lopaPnt of 
biot•chnoloay·in the countries of EuropP proceeds slowly and sporadically; constrain•d by 
history to 1radual i~novarion and institutional change. condemned by furur• COllpf'tirion if 
it fails to move more quickly enou1h. 

lio~echnolOIJ is a ""knovl•dae bas•d business"• and r.herefore t and D capability is 
c,.nrral. Thar capability has to achieve "critical ...... , by developin1 centr"!s in EurOPf! 
with th• equipaent, the peopl• (above all the broad interdisciplinary te ... ) 0 the 
intellectual sti1111lua and d•nsity in "brain• SH'r square .. tre". The best youn1 resear~hers 
in each area 1111st be able to find and aove ro c•ntr111s of world class within the C01111Un\ty. 
ly all aea~•. with transat!antic collaboration and exchan1• - but a tvo-vay shuttle, not a 
c'lftf!-Vay brain-drain. 

To atiaulate the develop!lf'nt of th•~• advanced technolo1ies 0 at a precOllpetitive level 
und~r-pinning applications capability. the C0111Ur1ity first launched a pro1r .... oriented 
towards the tranafer of the sci~ntific breakthroulft• into European a1ricultur.,i 

A K:Jlti-ann..al {1982-86), •S •illi~n !CU, ~ost'.:!!!!!.in1 '"~earch and Trainin1 Pro1ra•1W 

This pr~~ra ...... started in April 1992, nov include1 104 r•••arch contracts, cov•rins 
Pf'riads betvHft 24 and r.o 110ntha, and involvina eo..isaion co-finance avera1in1 40,000 £CU 
per year per laboratory. 'ftae aix areas. all ori,.nted to acricu1tur,. and th"! food inJustry, 
i:a.prisu 

- dev1111oplll!'!nt of advanced bicr,.actors for aaric:Jl cure and r.he food indu•tr~; 

I I I I I I I I 111 I II Ill I I I I I II I I 11 111 II 11 11 
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i11prOYl!d production of .. teri2la for stock br•l!ding and for agriculture and the food 
incluatry through aiplicatioo of biomolecular engineering ~echniquea; 

iaprovf!8Pllt of plant products; 

developml!nt of methods for t~e identification and transfer of nev genetic infor9ation 
in plants; 

illprove.P.nt of the a,,..,iotic relations betveen cultivated plants ani soil 
aicro-orgaoi ... ; 

dewelopment of methods for cell selection and re~~eration in other plants. 

Wider in its scope, the training progr...e covers all aspects of biC1110lecul~r 
eaginet'!ring, including methods of risk asaeas11ent in biotechnology. 

nae need for a wider concept of strategy is reflected in the Comaiasion's nev proposals 
for a fi.re-year, Biotechnology Action Proar- Cl98S-89), of which Research foraa only the 
first of six points. 

1. Research and Training - prolonging the activities of the outstandingly successful first 
R and D progr-..e, ancl enlarging its scope to a broadtr range of topics in basic 
biotechnology; ranging froa such frontiers as "protein •ngineering" 1 to vork on the 
development of better health diagnostic tools, and better methods of toxicological 
t~sting for oev drugs. A "Contextual Measures" sub-prottr.._.. .~ i- to atrengthr.n the· 
r•search infrastructure .for biotechnology, in data banks, io!~raatioo services, and 
banks of g•netic iaaterials (cells, aicroorganis-, •tc.). 

2. Concertatioo Action - for monitoring coordination, and the essential c.,_..nication 
funcr.iona, bet~n Collm~saion services, bet~n biotechnology policy .. k•rs at COlllllUnity 
and national levels, bet~en the various scientific disciplines and •conomic s•ctors, 
through inforaal networks spa3ning the internal national fronti•rs of the C01m1Uniry. 

3. Acee~• to Rav Kat~riala - sugar, starch or aoae such organic and diges:ible •n•rgy 
source is fundamental to all the fenientati•>n industries of biotechnology; but it must 
be av.ailabl-. at a cotlpf!tit1.ve price, if Europe's biot~chnolo&y firas are to tbrivP. 
Proposals for the necessary changes of agricultural rlgimes have been put to Council. 
The development, through ~iotechn.ology, of high-added-value and non-food uses for 
agricultural .. terials is of strategic i•portance for the future of Europe's agriculture. 

4. R•1ulatory P.l&illl'!s - the long-standina effort toward• the ~ceation of a true eo-.on 
Market acquire !I nev urg'!ncy froe the needs of biotechnology, which include '.:he need for 
a clear, responsible and unifora regulatory environaent. In pbaraaceutical products, 
foodstuffs, feedstuffs, chP.aicals and other areas, the need is the • ...,~ t~ derive the 
econoaies of scale and c~nsequent benefits of a .. rket of lGO aillion people. 

5. Protection of Intellectual Property - the law of patents, and the conventions for the 
protection of plant varieties, find •~of their basic concepts brought into question 
by the radical innovations of biotechnology. naua the existing proliferacion of 
different national syst .... , both within the Comlunity and world-wide, is further 
coaplicat•d by technical unc-.rtainties at the interface ~·t~en science and 
jurisprudence. Industry - par~icular1y within Europe - chafes at its i~dil!lf!nts, and 
at the mor• advantaaeous conditions in the USA and Japan; vhil• juris~s at 'national, 
Europt'!an and O!CD lavel vr~stle with the slow proc~ss•s of l•&islative innovation and 
the modification of international convrntion1. The r.Om11i11i~n's working 1roup on 
patf!nting in biotechnoloay it battl ina to ass•rt in this complex doiuin the ura•r.t and 
1rovin1 need for a COMmUnity approach. 

6. Dnionstrattcn Projects - and ~ther fonas of clo1er collabora'.ioh with industry, are se•n 
as essential to the C01111Unity's 1ona-tena strategy. 

Action and prapouh on this plan have been ;,.,tensi.fyina through 1984, the n- fiv•-year 
r~s•ar~h Proar• ... b•ina timed to start in early 1985, to run at rouahly 15 •illion !CU per 
year to 1989. 

The Com11ission's plan atte•pts to addres1 th• strateaic challena•, but the resources are 
llO"~st, the con1traints on i•pt ... ntation, many and co•pl~x. 
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the role of the European C-ity 

the strength and diweraity of European capabilities i.a bio":eciulology include al~ 
application areas ia induatry, aariculture, health care and eaviroameatal or resource 
aaDafe.ent, and all the relevant areas of funda8eatal science aad advanced technology. Gf no 
single European country could this be said. laduatrialista need to reco.er the heavy I aad D 
costs aad capit.al iavest.eata by the econa.iea of scale achieved only at European and world 
level. Students aad researchers need access to vorldclaaa centres where the key resources 
and accumulated •ulti-diaciplinary expertise are available; such access, for collaboration, 
ae::vice and training, is ao leas necessary for those concerned vith applications. 

TG create in biotechnoloay this "eapace europ!eo", continuing c-aity initiatives are 
aeede<i ia several policy areas: ia research, ic aariculture, ia regulations, ia industrial 
policy. these policy initiatives have to be baaed ~• a concerted approach, aot oaly within 
the C:O..iaaioa services, but between the C-aity iaatitutioaa and national administrations, 
aad in aaaociatioa with those groupings or iaatitutiona which c~ad the key scientific, 
industrial and agricultural strengths. {Extracted from Industrial Biotechno!oat Vales, 
February 1985) 

Clean incentive 

The European ~iaaioa hss iavited applicants for its biotechnology and "clean" 
technology progr ..... a. The biotech progr~e runs from 1985-89 and covers training and basic 
research proposals. On clean technology, the EEC vill put up 30 per cent of the investment 
costs for develo,.ent of processes which produce leas waste or use leas resources. 
(Source: Europe!• Cheaical Reva, 20 May 1985) 

federal Republic of Germany 

Biotechnology in the FRG 

Germany vaa amongst the firar to 1ive of!icial recognition to the importance of the 
field, when in 1974 the Mir.iatry ;or leaearch and Technology (RlfT) took up the au11eationa 
of a DECllEHA report {the German C:1eaicai. Equipment llanufactur•n' AHociation). Thi• 
aaaociatio~ has remained aa active promoter of biotechnology, both in Germany and at the 
European level: being a founder association and secretariat of the European Federation of 
Biotechnology (found~d ia 1978, aad aov comprising 49 1cientific 1ocietiea, from 18 European 
countries). The German research effort is focu1aed oa .. j1·r centres at lrau".acbveig and 
Julicb, as vell as at .. ny other public or private inatitut:oaa, 1uch as the Technical 
University of 8erlia. 

Hoechst, the world leader in pharuceutical (particularly antibiotic) production, has 
also pioneered production of single-cell protein for bu.ea consumption (vith llllPT 
cofiaance). Boehringer ~anahei• ia a leader in the nev bioch .. icala - restriction ens,.ea 
ana oligonucleotidea - used ia genetic engineerina. loehrinaer lngelh&i• produces speciality 
cheaicala by fermentation (citric acid). Bayer, number tvo in pharmaceuticals vorld-vide, 
applie1 ensymology to the production of a .. i-1ynthetic penicillin•. Scherina u1ea •icrobial 
tran1formationa in producing 1teroid hon10naa. Deaua•a produces a•ino acids (for ani .. l 
nutrition) u1ing U..Obiliaed biocataly1t1. There are 1ome twenty other 1i1nificantly active 
c011panie1, althouah these are usually e1tabli1hed fir1a1 rather than venture capital 
ac,ivitie1 on the U.S. 110del. (Extracted frOll lndu1trial liotechaolo11 Vales, February 1985) 

lact&ria eat up 1evage 

\lthough •uch of the en•iloame11tal d ... 1• i• recoaniaed novada71, the cauHa are often 
still a my1tery c~ acienti•t•, especially in the cane of .. asive d ... 1• to fore1ta, even 
thouah 1111ch information ha• been aachered on the 1ubject. The f igurea •r• alar.iaa: almo1t 
half of Geraan forest• are alreadJ d ... a~d, while tbe 1cieati1t1 are still diaputina hov and 
co what extent air pollution, the colldition of Cbe arovnd, climatic fluctuatioaa or pe1ta are 
to bl ... for it. 

lec•ntly the bark beetle, also called the "•aara••r", baa developed into a veritable 
plaaue. These areedy creature• prefer co accw:k ailint tr•••· a.rk beetle• 1i1nal co other 
lle8bera of the 1pecie1 by .. an1 of a particular •cent where they have found food, and ic i1 
po11ible to 1ynthe1i1e this odiferou1 1ub1tance. The aucce•• i1 1en1acioaal: ia Ch• Federal 
State of lie••• alone over one hundred aillion of the•• beetle• vent into the 1cent&d trap1 
HC for th•. 

In Ch• area of water coa1ervation, areat proareu ha• been achie,red in recent yean, not 
lea1c ovina to the re1earch vork of the ch .. ical indu•try 1ince the re1ulation1 for 
proteccina the envir~nmenc have been dra1tically ciahcened. 

Ill I I Ill I I II I 
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A p.A.one:!r in the develo~11t of IW!V aetbod• of water purification is Hoechst AG, which 
baa inv~ated sa.e 330 aillion "-'rlts in clean water in the last four years. 1be Frankfurt 
cbeaical giant is first a1ld foremost ba~king the develo,.ent of so-called large-scale 
bio-reactors, the third generation of biological purific•tion plants developed by Hoechst. 
'Ibis largest cbeaical group in the Federal Republic of Ger.any spends about five per cent of 
its total turnover on eaviroa.ental protection, equal to 18 per cent of its overall 
investaeuts. 

the bio-reactor aethod b~s beta copied froll nature, whereby bacteria feed on organic 
substances, convert tbea into cellular .. terials or oxidise the• to produce energy. the 
organically dirty sewage is literally throvn dovn for the bacteri• to eat. In order to give 
these aiPUte organi ... ideal working conditions either oxygen or granulated active charcoal 
is added, sine• for their work the bacteria need air. Active charcoal also helps to 
detoxicate particularly obnoxious sewage. In this vay over 9S per cent of organic i.apurities 
can be removed. Dangerous alkaline and acid solutions and heavy aetals are filtered out of 
the sewage before it is piped into the bio-reactors. the to-r-like plants _ . .ive the added 
advantage tnat there are neither objectiot.able saells nor any noise durinc tne process. 
Although the bio-reactors constitute the es•ential itea in purifyinc very dirty effluent, 
they alone are not enough. Part of tne Hoechst AG's "Purification Progr .... " is also a 
so-called "De.ercurisinc Plant", which removes aercury froa tile effluent of potaHiua 
chloride electrolysis. Since its introduction, the aercu-ry passed into the River Main, vbicb 
ia already polluted to soae extent, bas decreased considerably. (Extracted from Scala, 
llo. s. 1985) --

French biotechnology 

The country of Louis Pasteur seeaed to be falling behind in biotechnology until a 
stronaly rene-~ government interest vas signalled in 1979-80 vitb the publi~ation of 
strategic •nalysis and reports, by Gros, Jacob and Roger ("Sciences de la Vie et Sociftf"), 
de Rosnay \"lio-Industrie">. and subsequently Pelissolo ("La liotechnologie, Deaain?11 ). ·i'he 
PeliHolo recowndations for the creation of a "Mission Biotec~nologie" vere accepted, 
leading to the launch of the national "Progrmme Mobilisateur" nov being illpleaeated. This 
focuses nat1onal efforts in biotechnology on four 'poles' in particular: Toulouse, Coapitgne 
(long known for its enzyae enaineering and bio-process technology), Paste~r Institute (a 
private foundation, 50 per cent financed by goveraaeot, vitll capabilities in genetic 
engineerina, bybridoaa tecbnolaoy, virology and i-.unology), and ParisGriaon (the newly 
rebuilt centre of fermentation technology in IlllA, the Nation•l Institute for Agricultural 
Research). A particular objective of these centre• is to iaprove the transfer of knovledae 
into industry. The strong molecular biology at the University of Strasbourg should •lso be 
aentioned. 

In addition to the aany multi-nationals vith strona basea in France, aajor French 
companies usin& biotechnology in fine cbeaical1 and phal'll&ceutical1 include Rhone-Poulenc 
(antioodie1, and world leader in production of vit .. in 112), vitn its 1ubsidiaries ln1titut 
llfrieux (for vaccines) and Genetic& (for aeaetic engineerina>; and Rou1sel-Uclar (a 
subsidiary of Hoechst) for antibodie1 and 1teroids. But the largest c~itaent to 
biotecbnoloay c011es fro. the oil c09pany !lf Aquitaine. In hllll&n biologicals, it ha• 
acquired Sanofi, Clio Midy, Cboay and Institut Paneu'!:' Production. !lf lioincluatries and !lf 
lioraaearch are ~evelopin& biotechnoloay in th• food and aaricultural aectors. 1bere are 
research-minded coapanie• in the dairy industry (8el-Inclustrie1, ISl-Cervai1-Danone, 
lntremorit), and in starch coavar1ion, Roquette Frlrea are vorld leader• in aorbitol 
production. In animal feeda, .. ino acids are produced by Orsan, !uroly1ine (a11oci•ted vith 
Ajinomoto) and Rhone-Poulenc. 

Of nett biotechnolo&Y companie1 1et up, Genetic• ha1 been aentioned; and Tran11ana, in 
aenecic en1ineerin1, benefit• fro• it• proziaity to the Univer1ity of Straabcura. (Extracted 
fro. lnduatrial liotechnol017 Wales, February 1985) 

liomeehanic1 and bi011&terial1 trainin1 and reoearch in Kar1eille 

'ftae 1ucce111ful treat.Mat of a wide ran&• of trauutic inj•Jries, 1ucb as are encountered 
by •ilicary per1onnel, require• a clo1e incearati~n of 1ur1ary with a knowledge of th• 
propertie1 and characceri1tic1 of an ever-1rovin1 liat of natural and 1yn~hetic .. terial1. 
The Faculty of M.Sicine of the Univer1ity of Aix-llaraaill•, Fran=•, ha• deaianed a teachina 
and ra1aarch proar .... ai .. d at providin& orthopaedic 1ur1•~n• and other• vith a broad and 
c09prehea1ive diplOll& built around biomechrnic1 alri bioaatarial1. Thi• proar .... vnic~ 
crain1 10 co 40 1tudenta per year, is led by Profe11or Asr•ae D. Foitout; it i1 the fir1t of 
it• kind in France, eabracina the technoloaical application of ••tcriala in aedicina and 
cooperative vork betweeu boapital1, re1earch laboratoriea, and indu1t-ry. 

11111 I I Ill 
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France currently implants aDDUally a total of S0,000 hip proathe•e•i ;,ooo knee 
prostheses; 15,000 cardiac v•lve•i lS,000 va•cular pro•thaaes; and 20,000 cardiac 
pacellalters. Kany of the .. teriala were actua~ly developed for noa.eclical uses in, for 
example, the aeronautics induiltry, the electronic• industry, or •&riculture. While the 
f.aac:tioaal aspects of implanted .. terials can u•ually be predicted vith a certain degree of 
accuracy, estimation of the biological performance .till needs auc:h research in order to be 
con•idered reliable in .. ay cases. Dae progress vhic1' ha• been .. de in recent years in the 
study of the interface between aaterials and liviaa tiHuea has enabled the development t f 
i.mplanu vbich are far •re reliable and effoctive. llovever, the biocompatibility of the 
.. terials used is still not completely sati•factory, and thi• would a.eea to justify •n 
intenaification of research and collaboration be~n designer• (eqineers) and users 
(clinic iana) • 

The course of study in the Poitout's pr..>gr- is desianed to be of interest to lleclical 
•tudents vho are preparina for '.lrtbopaedic, cardicwa•cular, neurological, or general 
s•1rgery; general anatoay; and de!ltistry. Same students who are in physical and biomedical 
science• .. y also enter the course. 

lhrouah close cooperation vith .. aufacturera and researchers, the course aias to provide 
students vith iu-dep&:h imovledae of nev .. teriah and new technologies to enable thea to take 
their place at the forefront of current practice and to o:ient their research in terms of 
industrial needs. T~ a like -nner, .. nufacturera vill a·.~quire a better understanding of 
practical proble.s, enabling thea to solve tbea 110re sat£sfactorily and to provide aateriala 
that are better adapted to the needs of the clinician. (Source: European Science News, 
39-6 (1985)) 

Greece 

Biotech~3loil in Greece 

In Greece, the Ministry of Coordination, in consultation vith the Ministries of Science 
and Technoloay, Education and Agriculture, is currently developing plans to 1tillulat~ 
awareness, education and application of biotechnology, in the context of the 1983-88 . . . 
five-year plan for econo...ic aad 10Cial development. Thi• includes a pro1r...e for •c1enr1f1c 
and technological development, and an element of which concenaa "key techaolosiea", 
containing thr~e themes: 

(a) •icroelectronic• and informatics 
(b) biotechnology 
(c) trcbnolosies relatin1 to .. rine exploitation. 

?hi• choice reflecu top-level political decisions, and &llbitioua plans are nov bein& 
i8Plemented to create the neceuary foundations. 

liotechnol3&Y and life •cienc•~ research ar.e bein& visoroualy prOllOted at the new 
InatitDt• for r.olecular aioloay and Biotechnology in lleraklion, Crete; as well as at several 
other univer•itiea (Athens, Patras, 'lhessalonika) &'Id at research centres such •• the 
••tioaal Hellenic IHurch foundation, the Cancer leHarch Centre (Salonika), and llC 
Dellokrito• (Athen•). 

Profe•sor Sta•ropoulo1, •••ociated vitb tbe science-ba•ed biotecbll'>loSY company Vioryl 
(food ..tditives, pre•ervative•, flavouriq•, plane nutrient•), i• working vitb the aovcr1111ent 
pl ...... r• to identify new industrial opporcunitiea in biotechnology. There Ila• been created a 
national COllp&DJ, "'Bio-Hell .. ". wbicb will work in cloH .. llOCiation vitb tbe researcb 
centres 11e1rtione4. (lxtr•cte4 frcMI lnc.ustrial aiotecDllt'l04Y Wales, fabruary 191SJ 

!!!!!.! 
India Hts five-xear=plan 

l!Wlia has ean1arkc4 f400 •illioa for biotecbnology owr tbe next five 7ears, sealed a 
lonr4el&Jed scieQCe qr._t vitb tbe U.S.A .... aoupc a joint bio-collaoration vith the 
Soviet Union. 

the Gendbi-leapa lcince •• TecbnoloSJ Initiati,,. (GUTI) a1re-nt lAJ• particular 
focu" on applied biolOIJ, .... tic nshuring •d plant MoteclmolOIJ. llhile GUTI is btoacl 
in iu acienti.fic acope, it • .,...•h•• lndo-U.I. coopHatioe in c1 .. elopin1 recOllbiaant 
vaccine• and pbartUCeuticah for ... 1 •• , cholera, tJPhoid, •laria, non-A/non-I hepatith, 
human and •ni .. 1 rabie• and leproa~ - vich p•rticular acccncioo co preclinical leprosy 
diasno•h - and clevdopmnc of a •le contraceptive vaccine. 

I I I I I 1111 I I II I I I I 11111 11 I 
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Coordinatin1 the fiwe-year bio-plan ia India'• llational liotecbaolccy Board (Ill). 
Created in 1982, it has initiated poatcraduate biotechnolo11 programmes in siK Indian 
uniwersities, and aills to open fiwe 90re by year'• end. DI vill aet up embryo-transfer and 
aniaal-breediq centres, goene banks, 1eno.ic librariea, and biotechaolo11 -nufacturing units. 

lleanvbile, India ia about to aicn an acree.ent for collaboration in biotechnology vitb 
the Sowiet Union. Lat•r this year the tvo nations vill identify f-r ~o au area• cf autual 
Indian-SoYiet intereat, including bi~• converaion and -cr0110lecular interactions. 
(htracted froa llcGrav-Bill 'a liotechnolop levsvatd,, 6 Kay 1985) 

liotecbaolo17 in India 

India ia nov poaed to become the firtt developinc country in this part of the vorld to 
.. ke uae of biotecbnolo11 to solwe .. ny p~oble.a being faced in .. dicine, agriculture and 
industry. 

In recent years, biotecbnolQSY baa e-qed aa an illportant discipline vbicb can be 
broadly defined a• the dewelopment of bi•loeical fora• and ayate.a for obtaininc .. K&aua 
benefit• to .an and other foraa of life v~ile .aintaininc an opti .... ecological balance. 

'Ibe recent epoch--kiq discoveries vbicb have led to the de~~lopment of technique• of 
1enetic eqineeriq, cell-cell fusion a80qat plants and aniaals and •icr.r-organi.s- and 
..anipvlation of en&yae and •tallic patbvays baYe opened up nev possibilities for the 
cost-effective production of fuel froa renewable resources, cloninc and -ss fertilization of 
crops, better yielding varieties of plants, cheaper product•, better .ethO'!s for early 
diagnosis of diseases, selective methods of peat control and stabilisation of vaste water. 

Several basic disciplines of acience like biocbeaietry: ~hysics, .. themaLics, chemistry 
and engineering hav~ an interface vith biotechnology. The grounding and advances in basic 
research in Indian univ~rsities and institutes over several decade• ~ave .. de poasi~le the 
emergence of biotechnology aa an interdisciplinary thrust area of resear=h vith a potential 
future. 

Genetic engineericl: Work on g .. netic engineering has been taken up at a number of 
inatitutiona. In th~ capital, varioua inatitutions are active in the field. Studies are 
being carried out on tranafer of "nif" gene• into plant cells a~ the School of Enviro1111ental 
Sciencea, Javarharlal Nehru University. Coostruction of 11-Laprae DNA libr•ry and cloning of 
DNA and coding the hormones, HCC and huaan placental lactogen is in procreas at the National 
Institute of Immunology. 

At the Indian Agricultural leaearch Institute an active croup is working on 
char.cterisation of tranalation and transcription procesa in E. coli during cell diviaion and 
gene eKpression in plant tisauea. At the Indian Institute of Technology, Delhi, stress is 
1iven on coaveraion of celluloae to alcohol and thit is the .. ;or facility for ~etailed 
studiea on all aapect• of fei.entation. At t~e CSll Centre for Biocheaicals, a support 
facility haa been created to ensure that reatriction enzymes and other strategically 
important -terials are readily available. 

Tvo of the .. j~r institutions in lombay active in tne field of genetic en1ineering are 
the Tata lnatitute of Fundamental leaearch and the lhabha Atomic Researcn Centre. The 
Depart .. nt of Zoology at the Poona University and th~ Depart .. nt of lioch .. istry at tne 
ll&Lioaal Chemical Laboratory houae tvo importaot aroups working in the field ~f genetic 
•ncineerina at Pune. 

Se•eral 1roup• are active in the Indian Institute of Science, lanaalore, working in 
di•erae area• like 1•ne expresaion in Rinderpeat virus. Kiatone gene ezpr•••ion in rice 
ellbryos, structure an~ expreasion of 1en•• r~1ulatin1 silk, fiboin ayntbenia in IOISbyix 110ri, 
re1ulation of nitro1en fixation etc. Work on 80lecular clonin1 and aequenein1 of 1enes, 
codin1 for reatriction and anti-restriction proteins in !. coli and Shi1ella dyaeoiteriae as 
tMll a• clonin1 of biocide s•n• froa Bacillus ahaericu• and I. Thurinei•o•i• i• ~uraued at 
the Ma4urai lamaraj Univeraity, Madurai, the oa .. nia Univeraity and t • centre for Cellular ' 
Mollecular liolo11, Hyderabad, the Indian Institute of Cheaical liolo1y, t~• lose Inatitute 
and the Sat.. lnatitute of Nuclear Phyaic• are lea~in1 Ineticutions in Calcutta vbere several 
sroup• ..ork on application of 1enetic en1ineerin1 techniquea, acudi•• of biological nitroaen 
fixation and in•«rtion of 1•ne• of applied iaportance co bacteria. 

At lanaT•• work on etucliea on clonin1 of a•nes of the bacteriopha&• in !. coli is beina 
puraued at Che Inetitute of Medical S~i•nc~s. Other centres of the activity include the 
Central Dru1 leaearch Inaticutc, Lucknow and the Ali1arh Muslia University, Ali1arh. 

11 Ill Ill Ill II Ill 11111 I Ill 
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Fermentation tecbnol0&7: The Biochemical Enai-ering Research Centre at IIT. Delhi. has 
several research grou,. vorkiq on different aapects of fermentation tecbnolou starting froa 
straiQ improvement uaina mutageDS/genetic en.;ineer.ing ri&ht up to pilot plant fen.entation• 
vith computer controls. The Depart•nt of !licrobiolou at the llS University. &aroda. the 
Indian ln11titute of Science. Bangalore. the Rational Cb-ical Laboratory. Pune. !:be Jaclavpur 
University. Calcutta, the Rational Sqar Inatitvte and the Harcourt Buti.er Technology 
IDStitute. lanpur. tbe Regional leaearc~ Laboratories at .J- ancl Jorhat. tne Central Food 
TechDOloU Research Institute at llysore. the Department of llicrobiolau. the Punjab 
Uaiveraity. Chandigarh. are some of tbe other important centres vbere ba•i· studies on 
fermentation techoolou are carried on. 

Amona iaduatriea. vorlt on fermentation techaoloey is being actively conducted at the 
Hindustan Antibiot ica Ltd.• Pimpri. Puae • Anil Starch Products Liaited. ~dabad. Bharat 
Serums and Vaccines. Tbaaa. C&dilla L•boratoriea Pvt. Ltd •• Ahmedabad, Hindustan Lever. 
Bombay aad Hoechst Phanaaceuticals, lollbay. 

Enze ea1iaeeriy: Major centres in Inclia vbere vork on i~iliaation cf ea&,-s is 
soing on include Biadunan Antibiotics Ltt. • Piapri. tbe Biochemical Eqineering Research 
Centre. IIT Pelhi, Malioaal Cbe.ical Laboratory, rune. the Jadavpur University, Calcutta. the 
Indian In.atit~te of Science. Bangalore, IIT ltaapur and the Indian Institute of Cbemical 
Biol017. The vork beiq done :overs immobilised euymea for use in -cliciae. industrial 
fen.entation, food processinr ~od vaste vater treatment. 

Tissue culture: A large number of eatsblishlleats ere active in the field of plant 
tissue culture. Tbeae includ•• National Botanical Research Inatitute. Lucknov. National 
Cbeaical Laboratory. Pune, Regional Research Laboratory, .J-., Deparc.nt of Botany. 
University of Delhi, Calicut University. Calicut,~ University, Madurai, Indian Institute of 
Science. lansalore. ~entral Arid Zone Research, Institute .Jodhpur, Bose Institute, Calcutta, 
lajaathan University, Jaipur. Depart•nt of Botany. MS University of Baroda, IARC Bombay, 
JNU, Nev Delhi and IARI, llev Delhi. 

Work in various areas including clonal propagation and protoplaat fusion and 
r~generation of fruit and f~rest tre~s, plantation crops like sugarcane, papaya, ban&aa, 
carda.o. etc. for applied use, as also basic studies in subject• like cell diversification, 
i..,biliaatioa of plant cells, sub.erged tissue culture, etc. is bein& pursued in these 
institutions. lecently the Central Plantation Crops P~•earcn Institute, lltasara&od has 
successfully propagated coconut plantlets in teat tube. 

In addition, work on different aspects related to b£otechnolo11 including i ... nology, 
photosynthesis, diagnostics, vaccine production by iaproved •thods is being done in a nuaber 
of laboratories spread throughout the country. 

The National iiotechnology Board (lllBTB), was set up to pr0110te and oversee research in 
this field. It has coaplr.ted the workiaa plans Zor implementing various decisions on .. jor 
issues na11ely, integrated short tel'9 training courses ~or .. npover develo,.eat: formulation 
of long tera plan with ti• schedule; finalisation of IBTB fellovship1, visiting scientist 
progr...e; fo'f'llUlation of proposals for creation of infrastructural facilities; safety 
resulation• to be followed for DllA research in India, supply of radio-1.abeller! cheaicals and 
restriction enz.ymes requind for a•netic engineering; and preparation of feasibility reports 
for settioa up biotecha;ology baaed aanufacturina units. 

one of the ch-rters of .. Tl is to identify priority areas in ~iotechnology and prepare 
proar .... • in these area• for carrying out research and develosr-ient vork, for &•aerating 
knov-hov required for the application of biotechnology in area• of national relevance ~uch as 
health (human ai;d aniaal) and f-ily planning, food and aaric:ulture, industry, ener11, 
cheaicals, environment etc. and aurvey :he work done by variou• •aencies in the area of 
biotechnology. In this connection a long-tera plan hH been foraalated. It waa •uuestcd 
that the sectoral lona tera plan should be disc~ss~d with .-.ber aacocie• and a t~ schedule 
drawn up. 

The Board was entrusted to set up and provide centraliaed assistance for procur ... nt of 
.. terials required for genetic engineering froa abroad and to initiate follow-up action for 
production o( th••• aaterials. In viev of the urgency, the depart .. nt initiated a 
coordinated, aulti-institutional proar .... on proclnction of restriction ensymes which are 
essential for genetic en1ineerin1 research. Management and llODitoring of the project i• 
being done by NBTI. In the fir•t phase of the project, production of tive enz.ya1s ha• been 
completed. A• an interia aeasure, llTB arr,naad for bulk iapor: and di•tr~bution of 
re•triction enzymes with th• help of the Centre for liocheaicals at the VP Chest In•titute, 
Delhi. The Board is also arrangina the centralised ::.port of radio-labelled nucleotide• 
throu1h tho lhabha Atoaic Research Centre, loabay. 
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Sillultaneoualy, effort ia being .. de for the production of radio-labelled nucleotides by 
BARC. the CSill bas agreed to provide laboratory space and other facilities in the Centre for 
Cellular and Molecular Biology Cnpus, Hyderabad. 

nn baa formulated a<t integrated plan for conducting s~ort tel'll training courses. 
Training progr ... e in plane tissue and cell culture; methods and application; 
workshop-cum-seaiaar on enzyae engineering; training prog~...e on rec~inant DIA techniques 
in genetic engineering and workshop course on "gene cloning and allied techniques" under 
genetic engineering prograa.e. Fellowships vere also given by MBTI to scientists for short 
or lo~ tera training vitbin the country and abroad. It has been decided to send some 
scientists abroad in different sectors for training in advanced techniques to expose tbea to 
the recent developments wherever infrastructural facilities and expertise are not existing 
within the country. MITB will award 30 junior and 12 junior overseas fellowships of 1-2 
years duration and 5 senior overaeaa fello~ahipa of 3 aontbs duration. 

Realising the hazard involved in recOllb~nant Dll~ research, the Board d~sired to evo~ve 
safety repalations. the task •as entrusted to a special c-ittee, which '~'· tile basis of 
guidelines followed in other countries viz. the US National Institute of t;ealth, formulated 
guidelines relevant to Indian conditions which were subsequently approved by the Board. 

Research and development effort in the field of biotechnology would become crippled for 
lack cf certain essential infrastructural support facilities. ?be authenticity of aicrobial 
cultur•, aniaal cell lines, plant cell lines primate and aaall animals used in the production 
of biotechnological product/metabolite ia an essential prerequisite for a successful 
industrial production of the product concerned. Such a rigorous de.and can only be met by 
proper preservation, aaintenance, consistency and monitoring of the desirable pool which 
becomes, therefore, paraaount. the need for such centralised facilities having collections 
of these is, thus acute. Noting that any organised effort in this direction is yet to take 
place the following proposals have been formulated in consultation with the experts: 

(a) Gerapla1a banlt1 for microorganiaas, protozoa and other paraai~es, pl1nt and animal 
ti1sues and cell lines and viruse1; {b) Experimental facilities u1ing non-huai.:n priaates and 
speciali1ed ... 11 laboratory animal1; (c) Pilot plant and other bioengineering scale up 
facilities for process development and optimisation and for producing 1ufficient quanrities 
of nev products for field trials; (d) Procure11ent/manufacture of enzyme, reagents and 
l4belled isotopes essential for ll&D work in bioengineering and related fields; and (e) A 
ne~vork of information disseminating ayatea to provide up-to-date S&T information to the 
scientists working in the frontier area of aodern biotechnology. 

An International Centre for Genetic Engineering and Biotechnology is being 1et up at the 
Jawaharlal Nehru Univer1ity, Delhi with the help of the Ur.iced Nations Industrial Development 
Organisation lUNlDO). It will take up research and development work in agriculture, human 
and aniaal health, induatriAl technology for pharmaceuticals and other products. 

If and when advances in biotechru>logy are achieved, it would benefit not only India but 
the world aa a whole. Aa a result of the stimulus of tne green revolution, developing 
countrie1 •re aware of potential• for iaproving crop yield• and are aaintainin& indigenous 
a1ricultur~l •tationa capable of acting aa centre• for technology transfer. (Source: The 
~. 27 fabruary 1985) 

.ll!!·..t 
Italian biotechnoloay 

A new centre for biotechnology re•earch and development i• being founded at Pomezia, 
45 lal •outh of Rolle, by Menarini Sas, the Florence-ba•ed pharmaceutical coapany. 
Dr. Alberto Aleotti, president of Henarini, aay1 the coapany is investin& 28,000 million lire 
in the nev biote~hnology centre. 

The fir1t goal of the centre vill be the aanufacture of TPA (ti•sue pla••inosen 
activator) and it• derivative• for human pharmaceutical purpo•ea, u1ing recombinant DNA 
tschnoLo~y doveloped by Creati1fe Biomoleculu, a California i:orporation founded in 1982 by 
Roberto Crea and Charle• K. Cohen. 

'nle •Rre ... nt between Manarini and Creative Biomolecule• ii aimed at the production of 
an economic drug for the international atrket. 'nle Poaezia team will include re1earcher1 
fro. Italy, the Unitsd State• and Britain. The fir1t TPA for cheaical and biological 
evaluatior. i1 expected in the 1111111er. 
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lnauparatina the Menarini ceatre (and the toxicoloay reaearcb fa~ility on tbe .... 
site>. Italian ainiater of research Luisi Granelli pointed to aeweral encourqiaa •iana of 
developaeat in Italian bioteclmoloay by vay of international co-operati-. ?be International 
Genetic Eaaineeriaa Centre of the United Nations lndu.itrial Dewelopmeat Oraani.ution. to be 
baaed at Trieste, ia one of theae. lut Granelli added that developaeau ia tbia field in 
Europe aa a vbole are still not a aufficient counter to devdopaenta i.n Japan and tbe United 
States. perbapa becaU3e aove~ota see their intereata aa atroaaer than supra national 
ventures. 

Italian biotecbnologT ia in part held back by the lack of venture capital, vith the 
result that moat of the compa1tiea involved are either wll eatabliabed i.t aoae related field 
such as pbaraaceuticala or are public enterprises. The companiea vith declared interests 
include Faraitalia-C.rlo Erba (llontediaon aroup. DOV under the umbrella of Erb_,nt) • Lepetit 
and Serono. Sorin Bioaedica (wholly ov::iecl by Fiat). Faraitalia and varicua companies of the 
EM1 group have declared an interest in protein clleaiatry; Sclavo, an EHi coapany, plans to 
produce beta-interferon. liotecbnoloay in agriculture is quite advanced at El!IEA. the publi~ 
corporation for nuclear and alternative sources of eneray. and AHoreni CEMI group) baa 
interest• in agricultural tiotecbnology. 

University researcher• have been dravn into biotechnolo1y in varioua vaya. Thus the 
1Mlltinational Roche facility at Milan baa an qreeaent vith the Pbanaacology lnatitute of the 
Cniveraity of Milan, headed by Profeaaor Rodolfo Paoletti, for application• to molecular 
neurobiology. the Italian Society for liotechnolo1y (SIB) baa aiSQed a convention vith IASM. 
the public aponaor of developnent in the aouth of Italy. and vi.th FillAK, a financiai holding 
for agriculture, to aet up a centre for biotechnology tranafer in the aouth. 

Tbe first objective of the centre vill be to evaluate the degree of innovation in saall 
and aediua-size industries so that by the end of 1985 agricultural experiaenta on a 
pilot-plant scale aay be atarr.ed. (Source: ~. Vol. 314, 14 Maren 19d5) 

The lletherlanda 

Dutch biotechnology 

The lletherlanda ia outataniingly strong in biotechnoloay. in industrial coapaniea, 
academic departaents. and a li&ht but well-organised structure for national cocrdinacion. 

It has an excellent tradition of aicrobioloay, biochemistry and proc••• engineerina. and 
retains a leadin& icternacional position in effluent treataent. developed in response to the 
need• of the food industries. 

the coapany Gist-Brocades ia Europe'• aajor producer of penicillin, with corresponding 
expertise in feraentation technoloay. It is also one of the world's aajor producers of 
enzyae1. and i1 carryin& out intensive study on their production. isolation and application, 
on laboratory and com1ercial scale. Related research is under vay to the univeraitie1 of 
Delft and Waaeninaen. In the food industry, Dutch breweries and dairy plant• are 
1ophi1ticated and internationally coapetitive. 

Acad .. ic 1tren1th1 in biotechnolo1y include the univeraitie1 of Aluterdaa (aicro~ial 
phy1ioloay), Leiden (1enetic1>. Groninaen (protein cry1tallo1re~hy. aolecular dynaaic1), 
Wa1enin1en (which along vi.th the various re1earch institute• there. cover1 a vi.de ranae of 
aaricultural 1ciencea) and Delft (where tbe Technical University ha• a clo1e a11ociation with 
indu1trial fel"llentation). (Extracted frOll lnduatrial Biotechnolo17 Wale•. February 198S) 

C:.nentech and Cetu• talk to Dutch 

U.S. biotech concerns, Genentech and Cetu1, are ne1otiatin1 vi.th th• Dutch Government 
Induatrial Projects Collpany. KIP, an inveat .. nt proaotion body to aet up 1ubaid1ari•• in the 
Netherland1. The tvo c011panie1 1ay their eventual •ettl ... nt in Holland will be conditional 
upon 1over .... nt financial support. 

Geuntech had earlier conlidered eatabli1hin1 a rHearch centre for its "1•neuchin•" 
venture vith Hewlett Packard in the Netherland• in 1983, but finally chose lender• of 
Au1tria, a Boerina•r lnaelheia aub1idiary. If aovernment 1upport i1 adequate, production 
faciliti•• to build aachine1 to aynthe1i1e 1•netic aaterial aay be located in the Necherland1. 

C.tu1 i1 intere1ted in workin1 jointly with Leiden Univer1ity on 1enetic aanipulation of 
,1ant ce111. Leiden University recently joined biotech venture• with Centoc:or and Molecular 
Genetic• of th• USA. (Source: Kanufacturina Ch .. i1t. April 19•S> 
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Svitarland 

Fiud bindig sites 

Fiud binding sites exiat to bold DllA to a protein scaffold, accordina to Dr. u. La-li 
of the Uniwer•it7 cf Genewa. A loop of DNA -Y represent a ciaale 1ene or a set of adjacent 
1enea that are coordinatel7 expreaaed. A .. jor protein in tbe scaffold is an enzyme called 
topoia..eraae II. Tbe enzyme is used in untanalins DllA. The attaclmeat sites .. , be sites 
vbere topoiaomeraae 11 binds DlliA. The (unction of tbe attact.ent site• is uncertain. 
(Extracted froa Scieace Neva, 23 Februar) 198>) 

Baa~i Inatitute for l...aolo17 

The Basel Institute for I1m11nolo11 (Ill) conducts basic research with full ac.Seaic 
freedaa, even though it baa been and at ill is aupponed entirely by F. lloff.ann-Larocbe AG, a 
faaily-Olllled Sviaa pharmaceutical ca.p-y. Tbe vork of this institute helps indicate tbe 
Svi•• pharmaceutical industry'• c~itment to basic reaearch. 

III was founded in 1968 •nd began operation ik .971 vitb Dr. Riel• Jerne as its fir•t 
director. (.Jerne shared the Robel Prise in Medicine and Pbyaiology with Ora. Milstein &111d 
~ler for the concept and develo.-nt of the aetbocla for aonoclonal antibody production.) 
Dr. Fritz Melcher• ia the preaent director of the Bil. '!here is a board of directors which 
is responsible for the operation of Ill and for euurina its independence. 111 also has a 
board of advisors which baa an international representation. Moat of the aeabera of the 
board of advisors are foraer llobel Prise winno=ra, .. kina tbia a very high-powered group. 

In addition to tbe above-naaed boards, the institute also has a board of consultanta. 
'ntia board consiats of scientists working in other Swiss laboratories. It acts in a capacity 
aillilar to the board of advisors and encourages cooperation aaong V..Unologists in 
Switzerland. 

About one-third of che projects have been coo~erative work with scientists froa Austria, 
Canada, Deaaark, Finland, France, West Germany, Great Britain, Tbe Retherlandc, Sweden, 
Switzerland, and the U.S. The research projects encoapass the following topics: gene 
structure; DRA cloning and transfect£on; structure and function of imawnoglobulin; 
structure and 1yntheai1 of surface antigens: repertories of T and B cells; biochemical 
studies on activated lyaphocytes; activation of lymphocytes by lectins and antibodies; 
lJllPhokines; heaopoietic factors; tifferentiation in vitro and in vivo; cell surface of 
lyapbocytes; foraal genetics; lymphocyte aigratioc; idiotypes; T cell lines and 
hybridaaaa; helper T-cella and T-1 collaboration; auto~nity; and developaent of new 
aethods for i~nologic:l studies. 

Research at III baa led to the developaent of new reagent• and techniqu.s. Monoclonal 
antibodies with interesting specificities have been generated. These includ~ large libraries 
of , .... light chain-producina antibodies froa aito1en-stiaulated spleen cells of kappa 
licht-chain-auppreased aice, and of antibodies fro• aitoaen-stiaulated aa well as 
ovalalbuain-priaed spleen cells in which rheumatoid autoantibodies could be found. 
Condition• for serum-free cultures of chicken lyaphocytea ·1ere illproved. Antibodies secreted 
by a I .:ell clone in 1eai101id a1ar can be detected, and ;.r.ale 'ells 'an be probed in situ 
for the expression of specific .. aaenaer RNA (lllUIA), for ~a.-ple, I lymphocytes for the 
expression of Ia-specfic lllUIA. A aouse fibroblast line has been e1tabli1hed in culture that 
offers an alternative to L cell• and RIK 3T3 fibroblasts for DNA tranafectinn experi .. nta. 
Method• for DNA tran•fection have been further refined. For the first tiae, a coaplete 
epitope-bindina, biologically active 11 aolecule vas produced by gene-transfer techniques. 
With present •ethoe11 for aodifyina sen••· research is beina carried out t~ construct new lg 
1enea, such as a variable region of heavy chains linked to a con•tant re1ion of li&ht 
chains. •ev allelH cf 1enetic markers w•re found, and nev halotypes and recoabinants were 
bred. Tvo-di .. usional 1el electrophore•i• is bein1 used to analyse the phenotype of cells. 
A fully autaa.ted oliaonucleoti~~ synthesiser has been built at the inatitute'• workshop. It 
usH the ch•i•try of oloaonucleotide ayntheda developed at :he loch• ReHarcb Depart .. nt to 
prepare probe• for gene isolation and aodif ication. 

Ill offers an ideal ~nvironmant for a reaearcb scientist. »inc• the in•tir.ute ia 
entirely funded by th• Hoff .. n-Laloche C011pany, the scientific staff does not have to apply 
to the Svisa Cover .... nt or to any other sources for research funds. 

The .. in criterion for a reaearcn project is that it be innovative, without the 
requir-nt of any direct application to a potenti•l producr. for lloffaann-Lalocbe. Thus, the 
indepanden.:e of the scientific staff is equivalent to that at any university. Many of the 
acientiac1 3t the institute also teach at the University of 1•••1 and train araduate 1tudenca 
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•• -11 •• poat-doctoral fellows. Since most of the ataff poaitiona are on a temporary baaia 
of 3 to 5 yeara - in ac.e caaea 1 I years - there ia a continuiq influ of nev idea• and 
projects. In addition. the international compoaition of the ataff ia coniliacin to the 
&enerat~"Jll of nev concept• and to collaboration vith acientiata fro. other countriea. Tbe 
oqmiution of the institute• in tbat there are no departmnta or aectiona and no chairmen. 
facilitates colla"toration rather tban competition maoq the acientific ataff. Tbey are dao 
permitted to publiab freely the reaulta of their reaearcb. lbe excellence of the reaearcb 
'laa led to international recoanition of the institute aa ao organiution de-.oted to reaearb 
Jf tbe hi&heat quality. (Source: European Sc-ience Reva. J9-6 (1985)) 

lbe Friedrich Miescher Inatitute. Basel 

Tbe inatitute vaa eatabliahed io 1970 aa an independent found~tion by Ciba-Cei&Y 
Liaited. the aiaa of the institute are: (1) to eqqe in basic research, originally :.n the 
fields of biocbeaistry and aedicine and, more recently, in plant science; and (2) to provide 
an international centre for reaearch, study, and trainiq for youn& acientiata. this 
institute ia entirely flADCled by ~iba-Gei&Y, but the ataff acientiata carry out reaearcb 
vitbout constraint• by Ciba-Gei&J. Thua _bia iutitote has the sa.e independence in re1earcb 
project• •• tbe Baael laatitute of I..uaolo&y and tbe iilocbe Institute of Molecular Biology in 
the U.S., the latter tvo being entirely funded by tbe doft.ann-Lalloche Company. the director 
of tbe Friedrich Mieacber lnatitute ia Dr. Edvard lleich. 

The institute vaa ori&inally bouaed at tbe Biozentru.1 University of Baael, but ia nov 
in nev and lar1er quarter• in tbe loaental complex of Ciba-Geigy. Tbeae quarters are vell 
equipped vith aupportin& facilities required for modern research in the life aciences. 
Current vork at the institute apana a vide range of subject .. tter in cell and molecular 
biolo&J of eukaryotic organi.... the inatitute .. intaina a progr .... of internal research 
aeainara and journal clubs, seminars, and lectures by a constant atre .. of viaitora from 
Europe and overaeaa, •• well •• meetings on special topics of interest. the staff scientists 
as vell as reaearch fellows comprise an international group representing, in addition to 
Svisa nationals, other European countriea as well as Japan and the U.S. SOIM of the staff 
scientists •• vell aa reaearch fellova have teaporary appoint11ents for periods from 2 to 5 
years. siailar to the situation at the Basel Institute of laaunolon. Thia turnover allows 
for an influx of new ideas and approachea to reaearch projecta. 

A board of trustees ia responsible for overseeing the long-tera activities o! the 
institute. It ia helped in its aasess .. nt of the institute'• work by an independent 
scientific advisory board that consiats of an international group of distinguish~d scientists. 

A large nUllber of diverse research projects are carried out at the institute: gene 
expression in yeast; plant development; culture and genetic llOd1fication cf c~real 
protoplaats; regulation nf atoraae protein~ in corn seeds; biocheaical genetics of cult~red 
plant cells; studies on ~auliflover aoaaic virus; aene expression in p'ants; neuronal 
aicrodifferentiation; desensitization of,J'-adrenergic receptors; clia-derived aodulations 
of neurite outarovth in neuronal cells; human oncoaenes; n...an interferon; aechani••• of 
DNA repair; hormonal re1ulation of gene expression; regulation of tumo•Jr functions by 
hormones; structure, functi.or., and boraonal regulation of specific eukaryotic genes; 
reaulation of protein tynthesis and 56 pbosphorylation; aolecular aspects of protein 
phosphorylation; structure and function of plasaa proteases; neaopoietic cell 
differentiation and transformation; bioch .. istry of f ibrinolysia; translational control 
.. chanilWs_and clinical i ... noloay; regulatory events of tne cell cycle. (Source: European 
Science Reva, 39-6 (198S)) 

United linadoa 

Britain plannina biotech research 

The lriti1h Government i1 planning to establish a joint biote~hnolo&Y research proar...e 
involvin& induetry, public and private sector research bodies and universities, accordina to 
Geoffrey Pattie, industry •inister responsible for biotechnoloay. 

Five u.r.. food end cheaical 1roups - Unilever, ICI, Shell, Rank Hovis McDouaall and 
Cadbury-Schveppea - have already di1cusaed the propo1al with the •ini1ter. So have three 
Government r•1earch councils and Agricultural Genetic• r.o. 

Under diacu1sion ia a joint 160 proar ..... of lS-10. a year over five year1, with the 
Government eontributin1 a larae part of the co1t. The object would be to carry out basic 
research to enable food and a1ro-cheaical coapanie• to exploit new areas such a• aenetic 
enaineerina. 
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Participati~ co.paaiea would fora partaerabipa vi.tb llllftraitiea, polyteclmica -d 
research couoc:U laboratoriea. Study sroapa set up to inwe•ti&ate three aeparate areu 
- fool acieac*, pl-t acieace and aDimal aciencea - are due to report to the CoftnmeDt iD 
.:... !be prosr- could be laaachecl later this year. 

Of the European ec-.nity co-tries, tbe United Kinadoa has tbe atroaae•t research base 
iD biotecbDolo&J, vith vorld class centres in aan1 of tbe key disciplines. 'lbe institutes of 
tbo! 11ec1:.ca1 leaearch Council (e.a. llolecular liolO&J, C...ridge), aad of the qricultural .ad 
~oocl leaearcb ~il (e.g. 'lbe Joba Iaaea Iaatitute, llorvich) co.pl-at atroug university 
depart.eats; .. d another public institute of special importance of biotecbaolO&J ia the 
Centre for Applied ~icrobiology and leaearch at Porton Dovn, strong in fermentation science, 
and home of a recently fouadtd centre for animal cell lines. 

Industrial biotecbaolo&J in tbe U.K. is reprennted by leadinc cbeaical fin.s, u in 
ICI'• "Pruteen" ple-:~ for aiqle-cell protein combining a .. jor iDDOVation in engineeriq 
(the air-lift coatiauoua fer.eater) vith a .. jor innovation in nutrition. ID fermentation 
for pbar.aceutical~. Glazo and leeclulaa are well tnovn, aDcl G.D. Searle and WellcOlle are also 
aotecl for their capability in genetic engiaeering. Ia agro-foocl, "nilever'a success in 
cloaing cell• of the oil-pala is a breakthrough in applied seaetics of 11&jor practical 
benefit; laat Bovia llcDousall '• aycoproteia ia another praaisiaa food i...,vacion. 

1be U.K. also bas .. ., -ller • veatura-capital com;>aniea, vith special stilh or 
application areas, or providiq ancillary services an:I auppliea to Che larger fir.a. 
Cellcech, launched bJ goverame- ': co-finance vith industry, ia atroq in animal cell culture 
and in the production of moaoc:loaal antibodies (for diapu>stic or analytical applications), 
•• is to be expected ia view of it• original lints vith the institutes of the Medical 
lesearch CoUoc:il; a 1iailar lint with the agricultural institutes provide• acceaa to the 
taovleclge base for .Acricultural Genetics Co. Ltd. (Source: Industrial liotechaolo17 Wales, 
February 1985 aad European Cbeaical levs, 29 April 1985) 

D.K. liotechnoloar 

One of the moat unu1ual arrangeaeots yet for turning public inve1t .. nt in research into 
industrial channels, Portc:.n International, announced an arrangement with the lriti1h 
Government that aivea it the right of f ir1t refu1al on biotechnology innovation• at the 
Centre for Applied Microbiology and leaearch (CAM&). 

The nev arrangement ia the outcOlle of several years of negotiat~on. Porton 
InterKtional alreadJ bas a1reementa vitb CAMll for the exploitacion of tvo of its proprietary 
developments, asparaginase (used in cancer cne110tberapy) and a vaccine for herpes simplex 
virus (based on development• at the Uaiveraity of liraingh .. aa vell as at CAMll). 

In a joint stat ... nt, the company and the Public Health Laboratory Services Board said 
that th• new arrang .... t will run for thirteen year• fr011 1 April, and that tne arrang ... nt 
•ight be continued thereafter. A spokes .. n for Porton International 1aid that develop11ents 
not taken up by the company would r ... in the property of CAKll, and •i&ht be offered to other 
COllpaniea. lut he suggested that such happenings vould be few and far between. 

1he .... , ... nt of the laboratory will r ... in the independent re•pon1ibility of the 
director, Dr. Peter Sutton, the Public Health Laboratory Service and ultiaately the 
Departmnt of Beal th aad Social ServicH. lut the exi1tence of the new a1re ... nt is likely 
to divert the 1cientific interest• of iaany llellber1 of the laboratory into direction• that .. y 
be profitably exploited. 

Porton International Ltd. ia for the ti .. bein1 a hoidin1 c011pany, with a nUllber of 
aubaidiariea (1uch a• LB fel98ntatioa) active in fields related to biotechnoloay. Tbe recent 
development appear1 to have been financed by capital contribution• fro. a nUllber of financial 
inltitution•, including the pension• fund1 of Hnral public companies and a number of 
insurance companie1. (Extracted from!!!!!!, Vol. 314, 18 April 1985) 

lriti1h tbala1•aemia 

lritain ..... to have its own fona of G(-thalaa1 ... ia, a genetic diaorder that disrupts 
the 1ynthe1i1 of -1lobin chaina, which fol"8 part of the oxy1en-car1'Jin1 ha..oglobin in th• 
blood. leaearchara at the John Radcliffe llo1pital in Oxford have diagnoaecl the rare 1enetic 
defect in ei&bt people with no known forei1n ance1try (lriti1h Medical Journal, Vol. 290, 
p. 1303). 

•ormal individual• have two «-1ene1 on each of ttae relevant paired chromoaoeH 
(number 16). People vith only one functional C11.-1ene <--/-ot) suffer from a moderately 1evere 
a~9!i,,,, ""fr,ea~,, P~Ofl~ ~~th no~-.,~, d~~ early, o~,· , T~,~ ,di•cove,z;y ~~ tn~ nece,~o~ygot,e , 
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:onditioa (-.-.,. tlbicb cauaea ao illaeH) iD ariti•b ~le ia iatereatiq becauae 
r.eaearcbera ba'ft loaa tbaagllt tbat oaly people of lleditarraaeaD ur Soutbeut .laiaa oriaiaa 
abcNed deletion• of botb ot-pDea 41>D oae cb1.-cmoaa.e. 'Ille atDdy baa iaplicatiou for senetic 
coaaaellias: we Dow IEDDV tbat a cbild uf eitLer Britiab-llediterraneaa or aritiab-Soutbeaat 
.UU. pueata c-ld auffer fro. tbe lethal (-/-) fora of c.C-tbalaaauaia. (Source: Mev 
Scieatiat. 16 llay 1985) -

Uaited State• of America 

U.S. biotechDlllOJY policy 

lloat teclmolosically d-...loped couatriea hue a well defined acieace policy. ia vbicb 
bioteclmolO&Y ia tarseted for aupport aa a aational coal. The United KiD&dom. France. Veat 
Ge~DJ. the SoYiet Uaioa. and. e,,en 80re visoroualy. Japan bawe -tioaal efforts involviq 
&o'ftnmeat aupport '>f induatrial-acadelli.c collaboratiou. fiaaac:ial aupport of private 
cC111p&Diea. le&ialative aupport. aad rapid 80dification of acientific 1aideliaea. 

Ia contraat. the United State•' policy appear• to be ia aa.e turmoil. !be Environmental 
Protectioa &&ency baa aot been gi'ftll any apecific authority in thia area, but ha1 looaely 
interpreted the Toxic Sabataacea Control Act aad the Federal Iuecticitle, Fuasicide. and 
lodenticide Act to eacompaH DM aa a poteatially buardoua cbeaical. The Depan.eau of 
Defeae, ~rce. aad State debate tbe exteat of reatricticn• on exponi.01 biotechnology to 
other countriea. Lavauiu filed in U.S. ca.aru cballense a boat of biotecbaoloaJ iHue• 
raasias froe deliberate r~leaae of aicroorsani .... to pateat queatioaa (particularly tno1e 
iavolvins uaiveraitiea and 1.adaatry) 0 to the ri&ht• of patieat1 to abare in profit• of 
biotecbaol~&Y created froe their body tiaauea. In all of the•e area1, iadu•trial 
participaLioa in foraulatias aational policy baa been larsely reatricted, if not 
nonc:iriatent. llaay initiative• aeed to be addreHed in teras of a coaprebeuive national 
acience policy in biotecboolo1y: auptortins baaic res~arcb; targetins in area• like 
bioproceHiq, plant molecular biolo1y and biocbeaiatry; iaproviq intellectual property 
lav; reguladaa techaolo&Y transfer rather than products; 80dif:-ina iaport-export 
re1ulatioaa, to a.me a fev. 

The National Ic1titutea of Health (NIB) ori1inally eatablished auideliaea for 
recombiaaat DllA reaearcl1 uader the lecoebinaat DllA Adviaory C:C-ittee (UC). lotb acadeaia 
and ind119try have adhered to the suidelinea and have aoupt llAC approval as neceHary. Thi1 
1iqle scientific oversight syatea of review and recommendation i1 considered by nearly all 
to bave functioaed in an exemplary faabioa. The 1 ... t of controversial iHues and 
experimental proposah baa been bra.apt fonrard, accepted for diacuHion, and acted upon in 
the li&ht of current knovled1e - all vith diapatch. These issue• include deliberate release 
to the enviro ... nt and huaan 1ene therapy, and vill probably include the iHue of 
"coavertibility" for ailitary uaea. With the exception of hybridoaa tecbnoloSJ, the aajor 
recent diacoveriea leadin1 to aodern biotechaoloay have been aade in the Baited State1. 
The1e include aethod• for aanipulatiq, readins, cuttin1, and splicing DllA chain1. Se~n in 
thi1 li&ht, the diearray of U.S. policy aeeas aurpriaiq. 

In the last hAlf of thi1 decade, the United States vill clearly coapete vith coordinated 
efforts in biotech.ioloay froa aoat of the industrialised countrie1. The U.S. Office of 
Science and Technolo1y Policy (OSTP) ba1 publiebed a Propo1al for a Coordinated fraaevork fo~ 
legulation of liotechaolOJY• (federal legiater, 49: S08S6, December 31, 1984). The Propo1al 
rec~s establishiaa 1eparate rDllA .Advieory Comlllitteea vithia the Pood and Drug 
Adainiatration (FDA), lfA, De.,arraeat of Aariculture (USDA), llH, and National Science 
Pounclatioa (ISP). The FDA, !PA, and USDA bave provided position 1tat ... nt1, included in the 
Propoul, but IIH and NSr provided none. 'lbe atateMatl fn ~ the FDA and u:;DA acknovledae 
tbat they have no Deed for additioaal authoritJ for re1ulation and will deal with 
biotecbaolo&y on a caae-by-caae basia. There are iKonsiateacies ia tbe rDA atat ... nt. The 
•1enc1 1ay1 OD one band that it iateacls to re1ulate productl "baaed oa " ratioaal and 
1cientific evaluation of productl and no.t oD a priori ... umptioaa about certain proceuH," 
1et it Hy• tut aniul and food additive produce. auat be subject to approval "evea if the 
active 1ubataace ii abow co be identical to chat in approved proclucu produced by 
c:oaveatioaal aethods." la coatraat, the USDA policy 1tat ... at note• that a1riculture and 
foreetry prOducts develo,.d ~ biotechnolo1y vill not differ fundaaentall1 froa coaventicnal 
producu. 

The OSTP propoaal provides for a aecond or different review proceaa for biotechnolo&y 
product• bJ e•t•bliahin1 a liotechnoloay Science loard (Ill). Thia create• a two-tiered 
1y1t• in which 1ubllhaiona are •ad• to the appropriate authority, which forward• Chea to 
ISi, whieh .. y 1end the propoeal back with reco..eaclationa or •end th .. on to yet another 
authority for further coneideration. Product• of biotec:bnolo&y are not inherantly different 
froa "conventional" proclucu. (Extracted froa lio/Technologx, Vol. ),May 1985) 

11 1111 11111 11 I I 
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Ttlo-ata1e bio-oxiclatioc used to purify eoatfer.entatioa .. ab 

At the llropotkin Cbeai.cal Plant a 11etbod baa been introduced for bioloaical purification 
of afteryean ... b (PDI) •icb, in additicn co loveriq pollutant coatftllt of PDil, .. 1t .. it 
poHib!.e to recower an additional .-at of biom&H. Under tbe coaditioaa at. tbe lt1topotltin 
p?.at, tbe 11Ctbod ia tbe moat auitable and effecti,,., since tbe plant p'l"OCeaaes .eptation 
-ate froa aariculture aisecl vitb 110laaaea alopa into feed yeast, and a~oaa vith aul'l"ntiag 
output, tbia cauaea •i&nificant iw:reaae in pollutant content of PDB puaiag into tbe 
aeaeral discbarae cbaaael of tbe plant. Unutilized nutrients re.ain in PDB (car'IN»bydratea, 
oqanic acids, nitroaen and ~rus salts, trace elements) •icb ba.e bi&b parameter• for 
clNmical and bioloaical OXJ&en d ... ncl. 

'lbe biooxidation process takes place ia tvo stqea in yeast-aroviag fer.enters as 
follova: tbe nutrient au~rate delivered t..r firat-ataae biooxidation (in 600 al tank) 
conaiat of aaab tbat baa riMtn aad -aab fna tbe bottoa separator• of tbe basic production 
fer.eaten. Partially purifi.ed PD& is diec .... raed from tbe bottoa ae~rator of tbe vat and 
directed as nutrient llCdi- to tbe aecoad-atqe ltiooxicliser U,300 a taalt). Purified PDB 
ia diacbar&ed into 1eneral di1cbarge cbaftnel of tbe plant. 'lbe cultivated bioaaH ia 
recovered froe tbe top aeperatora of dle fermenters • aixed in a flotation unit vitb tbe 
aeneral flow of yeaat auapeaaion am delivered for separation and drying. 

'lbe y~••t-lilte fungua, Tri~aoaporon cutane.-i, serves as the aain culture for bioloaical 
purification of PDI. Pure culture of the fungus i1 added 0:1ee a veek to each biooxidizer; 
however, there ia mostly tbe basic production yeast culture in the fir1t-sta1e bio-oxidizer, 
wberea1 in the aeconcl-•t~ge one there is prevalence of the fungus. 

Aeration of the biooxidation process i1 effected on the level of yeast fel"llentation at a 
teaperature of 39-40°C; .. diua pH is controlled vith sulfuric acid; the concentration of 
bi011&ss in the fer11e11ters is kept at 15-17 g/J; PDB r ... ins in the firat- and second-1tage 
fermenter• for 2.7 and 7.0 h, respectively. 

Thu1, introduction of technology for tvo-1tage biooxidation of afteryea1t aa1h .. de it 
possible to lover contaaination by 40-45% accordin1 to cheaical oxygen ainU.U. and by 50-55% 
accor4iag to biocbeaical oxyaen deaand, a1 vell as to produce an additional 2,662 kg per day 
of c~rcial yeast. The econoaic effectivene1s of obtainin& additional bi011&a1 constituted 
212,300 rubles/year. (Extracted frOll Kicrobiologicheskaya PrO!fahlennoat'. 
Eltspre11-Inforaat1iya, No. S, 1984) 

C. l£SEA&Cll 

Research on human genes 

Aoti-canc•r honion! 

A human hor.one vith potential anti-cancer propcrtie1 ha1 been i1olated by acienti1t1 
vorkin& at the US National cancer In1titute at Beth1eda, Maryland, USA. The honione, called 
h1.111an leukoregulin, i• aade by lymphocytea. It i1 aolecularly and biologically di1tinct froa 
previously diacovered anticancer sub1tance1 tbat occur naturally, including lymphotoxin, the 
interferon•, interleukins 1 and 2 and •ac:rophage activatina factor. Leukoreaulin has two 
modea of action. It can directly bur1t er 1upre11 hUllan tuaour cell• ir:luding 1arcoaa and 
leult ... ia cell1. Secondly it can enhance the ability of natural killer cell• to ly1e tuaour 
cel11. 

Thie 1econd acrivity aakes the nor.one di1tinct froe the interferon•. The hormone'• 
mode of action appears to be the alteration of tUllOur cell• aurface permeability. 
Preliainary •xperi .. nt1 with the 1ub1tance a• an 1nticancer therapy have bean encouraging. 
Mice, 1iven human timour xenoarafts have ahOVl'I aa 11Uch a1 SO per cent iAhibition of tuaour 
call proliferation vhen treated with leukoregulin. (Source: lev Scieaciat, 16 May 1985) 

lluman white blood cell• a1 carcino1en1 

llood cell• that normally protect the body frOll bacterial infection 10111ti .. 1 can 
produce enou1h germ-killin& toxic 1ub1tance1 over • long enouah ci .. to cau1e normal t1,1ue 
to become aalianant. le1earcher1 at M1s11chu1ect1 General Ho1pital and Harvard Medical 
School in lo1ton reported they believe 1ome cancer• can be cau1ed not only by toxic 
1ub1tancea in the enviroll8ent but a110 by toxic 1ub1tance1 relea1ed by cell• called 
ph11ocyte1 to !end off environmental carcinogena. 
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1be n•earcbera slacNed tbat b-n neutropbih - pbqoc)'tic vhite blood cell• tbat ilaaeat 
bacteria and fonip aubatancH - releaH tozic free ruicala (ozy1en •tabolit••' tbat can 
ca.:R noi.al ..,.. .. coanectin tia11ae to became -lis-at. '!beJ' injected 43 aice vitb cells 
treated vitb bwman neutrophih activated to produce tozic OZJ'&en •tabolitea and injected a 
.::ontrol 1roup of Sl llice vitb ntreated cell•. Fift of tbe aice 1inn treated cells 
dewloped .. 1isunt t~n and •iz devebped beni&n t~ra. •one of tbe control aice 
dewelopecl t.-on. 

Tbe aost comlOD b.-n .odel in vbicb pba&ocytea accumalate and ultiaately cau•e ca.;cer 
is ulcerative colitis. a chronic bowel iofl .... tion. 

Tbr ::eHarcber• believe t:be aecbaniaa of pbasocytic acc-lation and production of tozic 
aetabolitea ai&bt also help ezp!.ain the ori1in• of luaa and breast cancer. 

Tbe reHarcbera do Pot ltaov tbe specific aoleculea ultiaately re•ponaible for causing 
nonial tiHue to becoae aali&aant. PbasocytH produce •uperoxide. bydro1en peroxide and 
bydroZJ'l radical•. aa well a• otber toxic aub•tancea. Tbeae aubatance• can interact vith 
..-raae component• of pba1ocyte• or their tars.et cell• to 1eaerate otber toxic products, 
•ucb as peroxide• and aldehydea. (Extracted froa Science Nev•, Vol. 127, 9 March 1985) 

Aaaia: A -tefence a1ainat cancer? 

Scienti•t• have lons auapected tbat iron play• a role in cell proliferation processes, 
•uch as cancer. leaearcber• at the Uuiveraity of Florida-Gaineaville bave ahovn that 
auppleaental iron can enhance t-r srovth in laboratory aniaala, and they auueat that 
aneaia .. Y be a defense aecbani•• in cancer patient•. 

The re•ear,hera injected leu&eaia cell• into aice treated vith iron at levels 
"c011parable to clinical do•ea for human•" and into untreated aice. They found that tuaora 
1rev fa•ter in iron-treated aice and tbat tbeae animals succumbed to the di1ea1e faster than 
did untreated aniaal•. 

tlo•t living thins•. froa aicroor1aninaa to cancer cell•, need iron to 1rov. When 
bacteria invade the body during an infection, the body reaove1 iron froa the bloodatre .. and 
"hide•" it in the liver, aakins it unavailable for bacterial 1rovth. Suet a aecbani•• ai1ht 
alao take place in certain cancer• and explain vhy aany cancer patient• have aneaia, 
accord ins to the report in the Karch JOURNAL OF MUTRITION. However, tbe reHarchen v .. rn 
a1ainat eztrapolatin1 the reaulta of the pre•ent atudy to huaan• since the •~udy involved 
only one type of cancer - aouae leukeaia. (Extracted froa Science Neva, Vol. 127, 
6 April 1985) 

Plan froa gene• to eabryo 

A recently discovered HS-nt of DNA, called a "hoaeo box," i• thou&ht to direct thl! 
development of the body plan in a vide variety of aniaal• (SM: 7/14/84, p. 21). Walter 
Gebrin1 of the Univeraity of la1el in Switzerland and collea1uea are exaaining fruic fly 
eabryoa to determine when and where 1•ne• containin1 h"8eo boxea are active. They have 
atudied three fruit fly genea containin1 hoaeo boxea and find that each ia active in apecific 
period• and location• in the early ellbryo correapoad!n1 to the reco1nized role• of the 
1•ne1. for exaaple, fliea vith a defective fora of o'• of th••• 1ene1 bave lea• inatead of 
antennae extendin1 froa their head1. In noraal ellbryo1, the aene i• active only in cbe 
re1ion deatined to become the head. Similar experiaenu on aenH tbat influence Hpentation 
produced atripea of aene activity. (Extracted from Science lleva, Vol. 127, 23 February 198S) 

Smoke &•t• in your gene• 

Ciaarette amoke rota your a•ne• - quite literally. Japan••• reaearcbera bave found that 
ciaarett• amok• cau••• hUll6n DIL\ co break up into ... 11er atranda. Ia eaperiMDca, they 
found that one ci1arecte can cauH about 10 OJCi aiqle-atrand break• in the DIA of oae 
cultured human cell. 'lhey •Ull••C Chet Chia "claacoaenic" action of breakin1 DIA 1trand1 
could be the reaaoa vhy cipreccea caa cauae cancer. 

The teaa of reaearchera, froa Tokyo'• Rational Cancer Center laaearch tnetitute, •ay1 
chat "there haa been no previoua direct demonstration chat cipretce amok• can cauH 
aiqle-acrand break• in DIA". The teaa au11eaca chat the break• co~ld be cau~ed by active 
OXJ&en (1uch aa hydroaen peroxide and the free OXJICn radical, 02) that ia aenerated by 
r.i1arecce amoke. 

"Althouah, in the body, aoat [1in1le-art"and break•} ca11Hd by ci;arett• .. oke are 
expected co be efficiently repaired, aoae would r ... in unrepaired and the accuiaalation of 
1uch [break•) over a lOftl period aay have 1eriou1 c0ft1equence1, e1pecially for heavy 
amokera," the reHarchera Hy. (Source' lfev Scientiat, 11 April 198S) 

1111 I 11 I I 11 I I I I Ill 1111 I 
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Genetic code i• not ao uuivenal 

Any textbook of senetic• or evolution will tell you t~at the genetic code - t~e 
relation.tlip between tbe DUcleotide aequence of a gene ano tbe aaino acid sequence ~f the 
protein it code• for - ia univeraal. All creatures. from bacteria t.:i huaana. use the sa
geuetic c:>ele. Thia neat •i.mli>licity vaa diaturbed slightly a fev years ago. vben the saall 
aenomea of aitochonclria were found to use slightly deviant codes. Nov, •Olle aore deviation• 
fra. the standard code have turned up in soae fr~e-living ciliated proto&l'Ons and aycopla• .. • 
i.plyiag that the genetic code is reall! not universal after 4il. 

The deviations fro• the standard code. vbich five se~arate groups of scientists in 
America. Europe and Japan have nov found. are very saa~~. l"l eacb case a aerie• of three 
nucleotides Ca codon) vbich aomally .. rit. the point on •Henger ID at vbicb protein 
aanufacture abould •top. instead code• for the incorporation of •n aaino acid. But they are 
deviations froa a aajor biocheaical doctrine. 

The aain aipificance of these nev diacov•riea concerns our v~raion of early evolution. 
Current textbook• often state. not only that tbe aenetic code is universal, but that it ha• 
to be .'".tiversal because any alteration of the code vould destroy tbe organi ... concerned by 
wrecking all of their vital genetic 11essa1es. Such reasoning is based on the assumption that 
all aoclern life is derived froa a single ancestral line in vbicb the standard genetic code 
vas already fixed. the aoclern code baa been deacriba.d ••a "frozen accident". chanced on by 
the first life and then fixed forever because changes would cause d ... ge. 

The diacovery of aligbtly altered veraio:i• of the code probably ai.aply means that the 
organi ... concerned diverged froa the COllllOD stock at an early atage and that aoae 
aeneticist• have been overly dogaatic in aseerting the inevitability of a universal code. 

Coapletely different codes vould be a aajor •hock but there are no signs of thea so 
It doe• appear however that the "frozen accident•• .. y have experienced the occasional 
{Extracted froa Mev Scientiat. 11 April 1985) 

Breakthrougn in aearr.h for aalaria vaccine 

this s~r. the first trials in bu.ans of the lirst synthetic vaccine against aalaria 
•hould take place. Teaas of reaearchers vorkin& for aovenment inatitutea and a 
pharmaceutical company in the US reported laat veek that they had persuaded bacteria to 
produce a protein found on the eurface of one atage of the aalaria paraaite's life cycle. 
When the researchers inoculated •ice vith the protein. the animal• produced antibodie• vhich 
prevented infections by real paraeites. 

Over the paat fev year•, reae:irchera in Europe and the US have fo~nd that it i• possible 
to immunise the body againat r.he first and crucial atage of the para•~te's life cycle in 
humane. Tnia i• the sporozoitc, the form in vhich PlaallOdiua enters the blood. 

Sporozoites are tiny oraani••• vhich enter ~he blood froa the aaliva of anophele• 
aosquitoea. When in the blood, they mak• their way to the liver. vhere they develop into 
another fora, called aetazoitea. The aetazoite• 10 back into the blood •~reaa, to produce 
the tyaptoms of ••laria. 

An ideal vaccine aaainot .. 1aria vould stimulate the body to produce antibodiea vhich 
vould seek out and deatroy aporozoit•• in the blocd. Researcher• have kftOV'll for year• that 
this ia theoretically poHible. F.irpcriMnh on aniaalt and humans hue ahovn that 
inoculation• of paraait•• killed by irradiation ati1111late the body'• U.Unc sy1tea. But 
P. falciparU11 hH evaded att .. pu to be srovn in cultnr-. thu• ••kins this type of vaccine 
illpOHible to prod~• oil a lara• enough acale. 

the aoal of ruearch nov ia to find way• to produce larafl quantitiH of the bit of the 
paraeitc that •ti111Ulat•• the body'• it11111nc 1yat ... Thia i• a protein em the oraani••'• 
eurface, called CS or circuaa~orosoite protein. Aaain, it ia impractical to separate 
adequate &110unt• of the protein fro• .. 1aria paraait••· Bur 1aat year, John Da .. and 
colleaau•• from the US'• National Inatitutea ot Heelth ••n•&•d to identify and clone the aene 
respollaible for uking the c;s protein. Thi• vork opened up the pouibility of introduc1a1 
the l•ll• into another oraan.~••· thu• proar ... ins it to ••k• larae quantitiH of CS protein. 

; .... Youns and colleaauc: of th• phara.ceutical fins SaithKJinc French, toaether with 
te ... from the Walter Iced Ar•y i~•titute of l••••rch, the Naval Medical Keaearch ln•titute 
and the National lllstitutaa of HcalLh, report 1ucceaafully carryina out this piece ot genetic 
enainearina. 
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'Dae te-• isolated the sequence of DllA, 2337 base paira loq, vhicb carries tbe code for 
CS protein, and introclucecl liltely-lookiq frapents of it into plaaaida of che bacteri
Eacberichia coli. 'Ibe eqineerecl bacteria procluce4! three Yarietiea of tba peptide sequence, 
vb1cb seemed to account for the i-.unolosical acti•itiea of CS protein. Wb•n inoculated into 
•ice, all three sequences stimulated tbe animals ~o ll&ke •atibocliea. 'Ibe tvo loaaer 
sequence• were the 110at effectiYe, proclucina larse quaatitiea of antibocliea. 

Further teats 1 inc lucliD& ones on liYer tdla 1 "all de.outrate tb• atrona i:a. 'UDOgenic 
potential of tb.eae E. coli-proclvcecl CS protein derivatiYea, 11 the autbora report. "tbeae 
recombinant proteins .. y be appropriate for development of a b111111.a .. 1aria vaccine." 

Although reaearcbera are confident tb&t a Yaccioe baaed on ayntbesiaed CS proteia vill 
aoon be ready for trials in "-ans, no one ia aayiq tbat vaccination againat .. 1aria is 
about to become routine. Even if the aubatance liva• up to its promise, vork i• still needed 
to deviae practical and stable formulation• to u.e a• vaccines. (Extracted from 
Rev Scientist, 23 Kay 1985) 

Malaria parasite• 

Malaria parasites can propasate in red blood cell• that are d~ficieot in an enzyme they 
need by producio& tbe •iar:iq enzyme. 

the enzyme ia glucoae-6-phoapbate dehydrogenaae (G6PD). V'lmeo vith a c?rtaio X-lioked 
cbromoSOllAl disorder cannot produce thi• enzyme, and b~cauae the .. 1aria parasite• rely on 
the enzyme for their development, it• deficiency protect' some vomeo againat the disease. 
But E.A. Uaaqa and L. Luzzatto, of the loyal Poatgradua~e Medical School, in London, hau 

found that .-.1aria paraaite• can produce their ovo G6PD. (~. Vol. 313, p. 793> 

1he parasite• invade both the nor.al cells and the G6PD-deficient cells, and gradually 
adapt to the G6PD-deficient cell• by producing increasing amount• of their own enzyme. They 
thus po••••• the gene for this enzyme but are unable to express it in nor.al reel cells. 

The study ahova that the expression of a parasite'• gen& can be detenained by the host 
cell. But it also provides insight into hov the .. 1aria parasite •ight cope vith other red 
cell deficiencies, and even antimalarial drugs. (Source: Nev Scientist, 11 April 1985) 

Acquired I..une Deficiency Synclra11e (AIDS) Virus 

1he acquired i-.une deficiency ayndro•e deserve• all tne scientific attention it 
receives. AIDS differs froa .. ny cate1oriea of diseases - old &Del new. It takes years to 
.. nifeat itself and it claiaa the livea of moat of those vho contract it. So 1001 ia the 
1eatation period of AIDS that .. ny of the people oov dyin1 froa it vere infected vith tna 
virua before the first acientific paper on the disease appeared. Even vorae tnan t~i• ia toe 
fact that the research under vay vill do little for someone expoard to the virus today. 
leaponaible -dical opinion ia that researcher• vill find no "cure" for AID.S in the next five 
yaara. 

Thia does not prevent newspaper headlines from announcin1 "cure•" and "va~cina1". Nor 
do•• it prevent. ao .. reaaarchera froa attackin1 the pre•• for 1en1ationaliain1 AIDS. If this 
has h•opened, then the acieatiata auat carry aoaa of the responaibilitJ. a&•earchara have 
.. c1a r••h claiaa of rapid pro1reaa and have talked of davelopin1 vaccioea. Other• have 
warned that the disease •hova every •i&n that it will spread at ad alarminc speed to the 
whole of aoci&tJ. Thia was the -••aae of ~rous papers presented at a .. etin& on AIDS, in 
Atlanta, Ceor1ia, bu: it did not atop one rHaarchar fr011 beratin& the praaa .:or ao auch aa 
-ntionin& the possibilitJ that AIDS vill •praad ba1ond the hC111Gaexual c~n•ty. 

With such contradictory .. •••&•• it i• no vonder that the pr••• and the 1anaral public 
receive a confused picture. tbia vould not .. cter were it not for the fact that a.ans the 
rank• of the confused are not only those with AIDS but also tho•• vho are expected to 
dia1no•• and treat the di•••••· 

tbe virua that cau••• acquired i..una deficie11cy ayndroae (AIDS) aay al•o be reaponaibla 
for cha brain diaaaaa •••n in aOlle patient• vith AIDS. Doctors bl ... opportuniatic 
infection• for the brain da1eoeration •••ociatad with AIDS, but nav re•aarch pr•rented by 
Dr. Leon Epstein at an international conference on AIDS ia Atlanta, Ccor1ia, au11••t• tnat 
the viru• .. , •hov •• auch cropia• fo~ tiaauea of the brain •• it does for calla of the 
~ne ayat-. 
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lf the AIDS virv• ia prcnen to Cau8e brain diaeaae 1 Epatein 1 of the Uni.eraity of 
Medicine and De:itiatry in •v .Jercf'Y 1 and the Laboratory of Central Nervoua Systea Studies at 
tbe Nationa! Inati.tutea of .. ltb in letbeact. 1 llaryland 1 HY• "ve could ba.e the biggest 
neuroloaical problea ve aaYe bad on our band• for year•"· 

Encephalopathy-••• literally, brain diaeaae. In adults vith eucepbalopatby. AIDS 
result-a in -ntal diaorder affectica ltaovled1e and intellect. reaemblins d._ntia. In 
cbildren 1 bowver 1 it reaulta in retarded development. In adults it cauaea profound atropby 1 

shrinkage or deatruction. of brain tissuea. In children. this •anifesta itaelf as delayed 
brain &rovtb. 

It vaa the effect• in children that firat •usseatecl to Epstein that tbe AIDS Yirus aigbt 
be responsible. 

Epatein told dele1ate• at the aeetins the reasons behind bis fri&htenins speculations. 
Be toolt brain tissue froa people vbo died froa AIDS 1 homogenised it in saline and injected it 
into the brain of ei1bt healthy cbimpaueea. Four aniaala nov abov evidence of infection 
either by the presence of -tibodiea to the AIDS virua in their blood or by the fact that 
virus can be iaolated froa their blood. Fifteen aonths ia the lonseat tiae any aniaal has 
been infected. Alth-.qh no aniaal ha• dcvel->ped clinical or ~nological features of AIDS 1 

it is still early days. 

Epstein aaid that the AIDS virua aay infect the brain aor~ heavily tba~ any part of the 
body. Be drev attention to the "striltin1 siailarity" between the AIDS virua and the visna 
virua of abeep. loth diaeasea look the aame under the electron aicroscope 1 both abare 
siaila:dties in the •~queuce of nucleic acids that -ke up the genoae, a11d 1 finally, in their 
pref~rence for replication in neural cella. 

Tvo other pieces of evidence support the idea that the virus could be the cause of 
eacephalopathy in AIDS. First, the AIDS virus ~as the propensity to attack 
well-differentiated cells and persist for a lon.~ tiae. S•r.ondly, tne brain is a go'1d place 
to live froa the virus's point of view because it is said to be "imunolog1call7 privileged" 
- the immune surveillance systea does not patrol tne brain. 

If Epatein's hypothesis is correct, it could have rtire conaequenc:es. The so called 
"blood-brain barrier" prevent• tne pasaage \)f aost substances in the blc>od into the brain. 
This aakea it very difficult to deaign dnias to fi&ht the ~rain infection. The problea nas 
vor•ened by the fact that the brain ia not patrolled bf the imaune systea. Secondly, even if 
a treataent vere available toaorrov to treat AIDS su~cesafully 1 it would e• dicate the 
infectioo in blood but would do nothina for the viruses that have set up h......e in the brain 
tissue. 

Epstein apeculatea tbal even if the i..une system doe• recover as a resu!t of the 
therapy, it would then beain to wage var on the brain cells - self-destruction at its aost 
horrific. Finally, ve have no idea hov aany people are at ri•k oi developina 
encephalopathy. It could be th.et everyone vbo bas antibodies to the AIDS virus (that i1 1 vho 
have been ezposed to the virus at some time) vill eventually suffer brain dysfunction. 

Epstein freely aclait1 that he i1 •peculating. He has ao evidence that the virus is 
responsible for the brain dis••••· Althouah he has isolated viru• frOll diseased brains and 
shovn that it elicits • re•ponse in the immune syst .. of chiapan&ees when transplant•~ into 
the brain~, the chiapan&••• have not developed any di•••••· The AIDS virus aiaht happily 
replicate •ad live in the brain for the whole of an individual'• life without causina any 
di1ease at all. 

All of vhich aakas it imperative that scientist• learn about the early consequences of 
infection by the AIDS virua. 

Scientists are 1uage1tin1 ~hat Kaposi's sarcoma, the cancer seen in tb• aost 1avera 
cases of AIDS (acquired i..une-deficianc1 syndrome), aay be caused by tn a• yet unidentified 
virus. 

Kaposi's sarcoaa (ICS) ha• baffled scientist• since it was fir1t diaaoosed. Prior to 
AIDS this cancer vas confined to a reaion of central Africa. It vas al•o seen aaoa1 paople 
vhoH immune 1yst .. s vere suppr•H•d for aadical rea1oas ·· for eaaapl• to prevent a 
transplanted kidney bein& rejected. In both ca••• the di••••• va• indolent and would often 
rearer• when the i ... na syst .. racovered. 

lut KS in AIDS patients is different; it i1 far aore a11re1siva, invasive and 
life-thraatenin1. There is also a si•ilar, aore virulent KS on the increase in central 
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Africa, and tbia "atnical" fora i8 often ..-e!ated to AIDS. Scieatiau ...,,. looked to the 
virus tbat causes AIDS aa tka poaaible culprit for ltS - it doea, after ail, cause 
i-""SllppnHion. 

Scientiau haft fouad, for • ....,1e, that people vitb "cluaical" ltS ia c:ntral Africa do 
not carQ the AIDS virus, tlbereaa tboae vith th~ ..._r "at:rpical" ltS do. 

Professor J- o._,.ter, bead of aicrobioloSJ at tiae Catbolic UniYenLy of LouYaia, ia 
lelsiua, told a •eti:!& at tbe London School of llJ&ieae and Tropical llediciae •1 be tboqht 
this vaa ualiltely. 0.-,ter auticoed tvo atudiea; - aboviaa that 35 per c:nt of blood 
a-.ples taken in 1970 frc111 healthy mothers in r··.ubaaa ia Zaire •b-d acme reactivity vith 
the AIDS virua, indicatiq that they hawe antibodies to the vinaa aad ao -•t hawe been in 
contact vitb it in the put. Because llS ia incnuiq one would expect aore reactivity in 
sa.plea taken aore recencly, but the reverse ia true. 

In the second study, only 10 per cent of blood a..,lea taken in 1980, froa healthy 
ltiuhaaa 110tben contained antibodies to tbe AIDS virus. 

'lhere are other reasons to suspect a nc.vel virus in ltS. The first ia that haemophiliacs 
vbo dewelop AIDS through infected blood rarely develop ltS even vhen they do develop tne other 
a,...toas of lIDS. Secondly, ltS in AIDS vaa rare at the early ataae• of the diaeaae but ia 
increaaina all the t1-. 

lev evidence froa De-rlt aay dispel the idea that AIDS in tae West will eventually 
affect -n and -~n equally, aa it nov does in central Africa. Dr. Mada Kalbye and otnen 
froa the Cancer lleaearcb Inatitute at Aarbua inveatigated tbe faailiea of 14 haemophiliacs 
vbo bad all been infected by tne AIDS virus f roa American clottina concentrate. Only one of 
the 35 individuals they exaained bad caupt tile virus froa one of the bae.opniliaca • and ane 
vaa tbe only feaale sexual partner vbo practised anal intercourse. 

?be other vivea or consorts, vere unaffected. lt ae .... therefore, that rupture of the 
very thin lining of the rectua ia the route by vbich the viru• ia spread perhaps by a 
bloocl-aucking insect vector for the diaeaae. 

!!!!.J.ean that children aay catch AIDS 

The number of infants aufferins Acquired I-.oe-Deficiency Syndro.e (AIDS) in the US aay 
be sroaaly uodereatiaatecl ao clamd one of the 2400 acientiata attendina an international 
-•ting on AIDS in Atlanta, Georaia. Dr. Ja.a Oleake of the lev Jersey Medical School said 
there was "treaendoua uoder-reportiaa" of paediatric AIDS in the us. 1be real number could 
lie anywhere betveea 400 and 800 caaea. 

Since the Centers for Diaeaae Control (CDC), the US vatchdo1 on c011mUDicable diaea•••· 
'I.rat be&an countin1 AIDS cases in 1981, 72 caaea in children under lJ Jean of .:.a• have been 
i..~rted. Of these, 46 bave one or both parent• who had AIDS or are aellbera of croups 
recosniaed to be at bi&h risk of contractina the disease. Th••• 1robpa include intravenous 
dru1 abusers, biaea:ual aen, &.itian• and haeaopililiaca. 

?he diseue in children differ• froa AIDS io adults. Whereas the aajority of adult 
caaH of AIDS affect white homosaual ... , 74 per cent of the chilclbood c:aaea are black or 
Hia•·•nic, and only 58 per ceat are aale. faeumonia cauaed b,! Pneumoc1eti.1 cariaii ie the 
commonest infection and it.posi'• sarcoma in childreo is rare. 

?he virus ia thoupt to be ,. ... c1 on froe •t ... r to claild by one of tllree r"9tH. Tae 
fir•t is acroH the plac:eata. th• aecood route could be vu tile ._i.otic ,ac, or the AlDi 
virus could infect tbe child by direct '"tact vi.en Cbe valb of tb• liirtb ~aul d¥riD& oirtb. 

The virus ia kllOllD to ineert its seaetic uterial i.ato that ,,f tbe Mist and oac:e a child 
is infected bJ th• AIDI virus it is for life. This allows for the poaeibility of 
tran•iHioD of tbe viru• froe sneratioa to , ... ration, so ltttaa •~ sen cellt have beea 
infected. '!Vo of the infants ia OlHl&e'• study wre ideatical tvias. One coatrac:ted AIDS 
ancl tbe other did not. liac:• ideatical tvias ha•• i .. atical 1ei:etic co.pl-.ata, there ... t, 
at tbe very leaet, be other contributory factors. (latracted froa article• a,,..ria1 i• 
,!." Sc:ieDtist, 11 and 2S April 1915) 

AlDI i• C.atral ~frica 

A .. etin1 in leaeaal enabled AIDS researchers to Jeara llOI'• of the poesible African 
ori1in of th• virus that cau .. 1 AIDI and virus•ataociated cancer• in Africa. 

1111 Ill 



I 11 I II I 

- 25 -

lecauae of graving evidence that the virua that cauaea acquired ~e deficiency 
•yadro.e (AIDS) originated in Central Africa, AIDS reaearcher• are turning to their atlases. 
llhat they were forcibly r .. inded of is that in African ter.s, AIDS is an in1~5nificant 
problea, but that moat c~n for.a of cancer in Africa are caused in part by viruaea. 

At times the question of the origin of AIDS baa a..-ed to be no 90re than a -tter of 
geographic.al buclt-paaaing - first between the United State• and Haiti and then to aucl within 
Africa - but the issue ia 11UCb more serious. At its worst, tne argumen~ i• that the viru• 
(ll'n.Y-111 or LAY) baa only recently e-rged in virulent fora, baa been able to do ao aa a 
result of changing aocio-ecoDQmic factors in Africa and -1 be followed by equivalent 
coDYeraioaa to virulence of other relatively barale•• viruses. Kore optiaistically, the 
quution beccmea: can one learn anything from the origin of the virus tnat vou!d belp to 
contain the diaeaae? 

Geographically, the finger of auapicion points at Central Africa, possibly Zaire, as tbe 
location froa which the virus baa spread. The data, however, are sketchy and dependent on 
vbat biatorical and contemporary 1era s111plea are available for analysis, aocl to vboa. Froa 
one of the moat extensive surveys •o far, G. de Thf cf the ams, Lyon, provisionally 
concluded that the virus emerged in Kenya only after 1970, that there are atill very puzzling 
differeac~• between adjacent countries, and that there .. y be evide1Ke of change of viral 
for. in ao..e comparative data. 

The evidence of change comes from the coapari.Jon of tiolO teats. one of which (an 
enz,--linked imaunoaorbent aHay) is less sensitive t:> change than the other C''WHtern 
blotting" of proteins). That the current virus is very prone to change is clear. The 
sequences of viruaea that came directly or indirectly froa patients in Nev York i~ 1982-83 
differ bJ only a fev per cent, vbereaa the sequences of a virus from a Haitian taken in the 
a.- period and one froa a resident of San Francisco isolated in 1984 ahov consi~erable 
differences. Moat variation is in the •id-portion of the gene that encodes the envelope 
protein of the virua. Up to 25 per cent variation is recorded there, according to 
W. Haseltine of Harvard Medical School. 

By definition, however, all of.these isolates and the other bundred or 10 whose 
variation ia fully documented in only a fev cases, are fro• AIDS patients. All, therefore, 
have r.auaed i..unodeficiency, and no correlation baa e11erged between variation in viral 
structure and the precise aanifeatation1 of the i:1111Unodefic1ency ayndroaea. The pressing 
question ia vnether aucn a correlation can be found and, in particular, vhetner the Africa~ 
population will yield variants that are leas prone to cause AIDS and fro• vnicb the 
.. American .. variants are descended. 

Nov the focus of attention has shifted to the African green •onkey. Moat of aoae 
recently collected apeci•ne frca the wild in Zaire contain aerua proteins cbaractel"iatic of 
HTLV-111/1.\V and yet are healthy, accordin& to !t. Eaaex froa Harvard School of Public 
Health. A coaparative study of the 110nkey and huaan vi .. u1 tosether with that which caused an 
outbreak of AIDS-like di••••• in a captive colony of Macaque aonkeya in the Nev Encland 
Priaate Center aay help to clarify the oricin and virulence of HTLV-111/1.\Y and suggest 
approaches to vaccination or therapy. 

A separate reaaon for delving deeply into variants ia to discover whether sequence 
cbanc•• are responaible for some of the buaan patholo1ie1 other than AIDS vith which 
HTLV-111/1.\V ia comin1 to be associated. R. Gallo frOll the National Cancer Institute in 
Bethesda, Maryland, pointed in particular to an association with brain abnoraalitiea in 
children without i.-uae deficiency: evidence exist• for the preaence of replicatin1 virus in 
the h...an brain, particularly in alial cells. Such evidence tends to str•n&then the claiaa 
of both Gallo and S. Wain-Hobson, of the lnatitut Pasteur in Paris, that HTLV-111/1.\V ia 
related to th• lentiviruaea, of which the prototype i• viana virus, which cau••• • slowly 
proareasive de.yelinatin& di••••• of the central nervous ayat~ of sheep. Gallo also 
centativ.ly suggested a nev pa:holoaical involv ... nt of the virus that would dispense v~th 
the first word of i.diopatbic tbrOllbocytopaenic purpura. 

While AIDS ia a aroving concern in the induatriali.aed nations, Africa11 prioritiH lie 
elaevllere. In leocaal, f~r example, either there i• no AIDS or it ha1 not yet been 
recopai...S, whereas ... .., die from a liver cancer cauaeo in part DY hepatitis I virus. In 
Africa aa ... rally chi•, and cervical caacer are .. Jor types of caacec. A third virua
aaaoci&ted cancer ia Africa i• lurkitt'• lJllPboea, an infrequent di••••• but re1pon1ible tor 
Moy childiloo4 tumours and cauHlly linked to the !patein-krr virus. 

lope•, however thin, ere pinned oa tn• develop11&nt of a vaccine aaainst HTLV-111/IAV. 
for Che bepatiti• I viru•, vaccines are •~ready in trial but for th• !p1tein-larr viru• th• 
fLrat aliap•• ?f a vaccine, vaa provided in Seneaal by M.A. Epstein of the Univer•ity of 
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iristol. ~e vaccine is ca.posed of one of the -jor proteins of the virus -d protects 
cotton-top t~riu apiut caacers iaduced by the virus. the t ... ria disease does not 
altoaether res~l• the human disease -d tbe frequency of lurttitt'• lJmPhalla .. Y never 
warrant .... vaccination in teru of cost. la Asian countriH vbere tbe virua is a part 
cause of aasopbarriaeal caacer, ••cciaation •y be •re re•listic. Epstein foresee• aa 
initial trial of tbe vaccine •&•inst •'°°°'1Dcleosis, the relati•ely aild result of infec:=~a 
by tbe virus after childhood. (Extracted froa !!!!!!!_, Vol. 31.5, 23 Kay 1915) 

Anticlottia& a1ent betrays its eroaise 

0ae Of the 80St e:iu:itiq Dev &&eDU .. de by ae-tic eaainetrin& for treatina h-r:t 
attack• aay not be so proaisiaa after all. A aajor trial involvina tissue plaainoaen 
activator (TPA) as an aaticlottiaa •sent for cpeniaa blocked blood •eHela, has revealed 
unexpected side effects such aa uncontrolled bleedin& which •y liait the -sent'• 
usefulaeH. the company tba" developed TPA think• that heparin, tbe blood tbiDllet, used to 
adainister the TPA, could be responsible for the side effects. 

the report ia The Laacet (13 April, p. 842) s.-rises tbe results fro. seven European 
centres participatina in the European Co-operati•e Study Group for lecaabinaat Tissue-type 
Plasaiaoaen Acci•ator. 'Die study coapares genetically eqineered TPA de•eloped at Genentecb, 
vith streptokiaase, another highly favoured natural agent extracted froa bacteria by the 
Geraan chemicals fira Hoechst. 

One hundred and twenty-nine patients vith blocked coronary arteries and ia the throes of 
a heart attack -re treated. Of the 64 receivina TPA the arteries of 70 per cent bad opened 
90 ainute• Later, •• •naioar ... taken of t~e hearts re~ealed. In the streptokinase croup 
this figure vas only S5 per cent. these results confira thole of a larae American trial 
published ia the Nev England Journal of Medicine, ia early Karch. 

llovever, ia the European study, the ... 11 rate of aortality vas the .... ia both croups, 
and although, overall, bleediaa episodes vere lees ComlOD ia TPA patients, at least tvo 
required blood traasfua:ou. Th£1 seems to contradict what is known abcMat the role of TPA in 
the body. the nev properties may liait TPA'• uaefulae1a aa a treataeot. 

Ti11ue plasaiaoaen activator is one of a group of plasaiao1ea activators that break dovn 
blood clots. they vork by converting an inactive precursor involved in clottiaa. 
plaaainoaen, to aa active fora (plasain) which breaks up fibrin, the aaiG coaponeat of blood 
clot1. 

Streptokina1e ia another activator videly u1ed for eliaiaatiaa blood clots in lunaa and 
in heart attacks. Its u.e, however, does not nave the full approval of the US Food and Dru& 
Adainistratio~. Streptokina1e attacks plasaino1en anyvbere in the blood and so aay cause 
uncontrolled bleediaa. Also the bacterially derived streptokinaoe causes •oae U.Unolo1ical 
disturbances in hU1111ns. 

TPA, oa the other r.aad, i• a natural huaan enzyae, produced by the va1l• of human blood 
vessels near where the clot is formed. Scienti1ts believe that, in order to act, TPA needs 
fibrin, and so it attacks only clots, and not other clottiaa factors in the blood. This 
behaviour eliainatH the baurd of haeaorrha1iaa. The European etudy did •hov that TPA nad a 
euch le•• daaa1in1 effect on fibrino1ea, aaotber blood clottina factor. 

So it coaes as a surprise that both studi•• shov that TPA also cau.es aaHi•• iatarnal 
bleediq in a sipificant nllllber of patients. It is uacertaia vbetbar TPA or heparin [a 
blood thinner conventionally used to adaini•t•r dru&•l is cau•ina the probl.... 1he bleedin1 
probl ... could be re•olved by 'dju•tin1 th& do••&• of TPA, and tba aore appropriate u .. of 
a..parin. (Extracted froa llev ~~i•nti1t, 2S April 1985) 

Probes to distia1uisb protosoa •eecies 

DIA probH that can di1tin1ui1h several speciH of •iailar protosoe hne been developed 
bJ reseairchers at Codon (lrilb.ae, CA) and the Walter Reed ANJ Institute of leHarch 
(WHhin1toa, DC). The probes uH DIA froa an accHIOl'J body called the kinetoplast or 
aicronacleu1 found in .. ay protozoa. the probes can be u•eful for diasno•i•I l•i•hmaaia•i•, 
which is caused by about 12 •peciH of protoaoa. Depeadin1 on vhicb species cau•H the 
infection, the di••••s can produce self-healia1 lesion• or fatal infection• of internal 
or .. n•. Gen-Probe (San Die10, CA) ha• •~•o developed a probe co detect ~ucl&~c acid• out•ide 
the nucleus of aycopla .. a. Mycopla•aa cont .. ination i1 a frequent prJble• in laboratories, 
ancl it can also infect the huaan reopiratory tract. (Extracted fro. Science lava, 
2 ttarch 1985) 
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Cell aurface receptor sequenced to recognise human inaulin 

Cenentech hat sequenced the cell surface receptor that recoaniaea huaan inaulin and 
directs the cells' reaponae to it. The iaolation and characterisation of tbe insulin 
receptor .. y provide an iaportant aid to the atudy of inaulin'a interaction vitb normal cells 
and to the abnormal interactions that cbaracteriae acme foru of diabetes. The receptor ia 
first produced aa a ainale protein of 1,370 ..Uno acids and later cleaved into alpha and beta 
aubunita. tbua, the entire receptor i1 tbe product of a tingle 1ene. The receptor ha• some 
aiailaritiea to the epide .... 1 growth factor (EGF) receptor and to the products of the arc 
faaily of oncogenes. However, the insulin receptor appears to be related equally to each of 
tbe arc f•ily meaben, augeating eitber that it differa fro. the EGF receptor and is not a 
cellular protooncogeae or that its oncogene counterpart ha1 not yet been identified. 
Geaentech's researchers worked on the project vith researchers froa Metlorial Sloan-Kettering 
Cancer Center and the VA Medical Center (San Franciaco, CA). (Extracted vith peraission froa 
Cheaical and Engineering Neva, 11 Karch 1985, Vol. 63, Ho. 10, p.18 copyright 1985, American 
Cbeaical Society) 

Leukemias diagnosis 

Definitive diagnosis of leukelliaa aay be possible now that tne gene for the alpha chain 
of the T cell receptor ha• been cloned, according to Dr. J. Kappler of the National Jewiab 
Hoapital 6 Research Center (Denver, CO). The gene that code• for tbe alpna chain has 
aegaenta homologous to regions of the beta chain and ~oglobulin chaina. Investigators 
can now uae the cloned alpha gene to expand leukeaia and lymphoaa analyse• that had 
previously used only the Beta chain gene. The gene• vill help deteraine if a patient'• 
lJllPhocyte proliferation is coaposed of B or T cells, clonal or polyclonal cells. Tbe 
inforaation should help distinauish between malignant and benign diseaae. Gene probes could 
also be used to link rearrangeaent• of the T cell receptor genes vith cellular oncogenes. 
(Extracted froa Medical World, 11 February 1985) 

l'search on animal genes 

Gene-blue• for the cheetah 

Biochemical analysis of enayaes and other proteins shows that the cheetah has 10-100 
tiaea lea• genetic variation, or polymorphism, than is normally found in ..... 1.. This 
causes a number of proble .. , all of which are important if the cheetah is not to become 
extinct. 

Cheetahs have poor reproductive 1ucce11 1 both in the wild and in captivity. Infant 
mortality in the wild is estimated to be as high as 70 per cent, and data froa breeding 
pro1ra.ae1 worldwide show that, on average, 29 per cent of cheetahs born in captivity die 
before the age of six montha. 

The genetic conatitution of tne species resembles that of r.ighly inbred liveatock, 
probaoly due to a severe reduction in nuaber• - a population bottleneck - in its evolutionary 
paat. The iaplicationa for conservation are particularly 1eriou1, because tne cneetah is 
already one of the most endanaered of all the cats. 

Research by a joint team of scientists in the US and Soutn Africa, led by 
Stephen O'Brien of the National Cancer Institute in Maryland, ha• produced further evidence 
of the cheetah'• 1enetic .. 1ai1e and i~• vulnerability to disease. (Science, vol. 227, 
p. 1428). 

The time taken for akin craft• between unrelated cheetah• (1lloaraft1) to be rejected 
provided res&archera with an e1tiaate of genetic variability in the cheetah'• U..Une ayatea. 
All ..... 11 produce antiaena r1.11ponaible for allograft rejection. TheH anti1en1 are 
aenetically deterained by one particular chroaoao.al ae ... nt know~ •• the .. jor 
hi1ro-~ompatibility ce>11pl1x (MHC). The HHC normally ahova •ore pOlJllOrphi .. than any other 
genetic locus of v1rtibrat11, and 10 allo1raft1 between do..atic catl are :cejected suddenly 
and rapidly, 7-13 days after grafting. 

Allo1raft1 betwe1n 12 South African cheetahs shoved no rapid rejection. Three 
individual• rejected 1lovly, at 39-70 day1, but all other srafta were apparently accepted. 
So there was a high dear•• of shared HHC antigens in the aroup teated. 

The aain function of the IOIC, however, i1 in i-.une dafence again1t infection 
organia... Lack of 11netic variability in the HHC may axplain why an outbreak of feline 
infectiou• peritonitis (JIP) killed 18 of 42 ch11tah1 at a wildlife park in Oreaon in 1983. 
JIP i1 cau1ed by a viru1 and is seldom fatal in d011e1tic cat1. African lion• eapoaed to the 
di1ea1e a110 failed to d1velop 1yaptoa1. 

I Ill I 1111 I I I 
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Same pnea at the ullC are lmown to vary in bov aach they control the ability to denlop 
antibodiea to viruaea, and other• play a .. jor role in the ability of defensive T-cella to 
recoaniae and deatroy cella infected vith viruaea. 

The reaearchera augeat that lack of pol,.orphi•· in the MBC aipt liait the •ariety of 
viral anti.gen• that T-cella are able to recogniae. 

'Ihe outlook ia not entirely bleak, hoveYer. ~e develop11ent of effective breediq 
progr-• baa helped other inbred apeciea, au-;a aa ftre DaYid'a deer, aurviYe. In the vild, 
the northern elephant aeal auffered a population bottleneck in the laat century due to 
oYerhuntiq. It too baa critically lov aenetic variation, but baa nevertheleaa •de a 
aucceaaful ca11eback on the Californian coaat. 

Alao, cheetah• in Eaat Africa vhich have not yet been inveatigated aay provide aa.e .uch 
needed genetic variety. (Source: lev Scientiat, 16 llay 1985) 

Abalone reaearch: i!plicatioca fo= aquaculture and human aedicine 

liotechnolo11 ia findiq ita 'Yay into the laboratoriea of aarine bioloaiata and chemiata 
no are trying to improve the yield of .. rine oqeni ... like oyatera, abalone, cl ... , fiah 
and aeaveeda. Dr. Daniel llorae, a reaearcher from the University of California at 
Santa lerlMra haa choaen to vork vitb abalone because thia ahellf iah provide• an excellent 
aodel ayat .. for atudyina the biological •bottleneck•" - auch aa an animal'• srovth rate -
that liait c.,_rcial aquaculture. Dr. llorae baa diacovered some aurprisiqly aillple aeana 
to overca11e aa11e of theae liaitationa, and bia findiqa alao ha•e unexpected i8Plications for 
h..an medicine. 

Various apeciea of abalone (Baliotia) occur i.n coaatal vatera from the British Channel 
Ialands, the Mediterranean, Japan, China, and Auatralia to the Pacific Coast of America. 
lecauae of its scarcity, abalone fetches $20 to $30 a pound in California, with worldwide 
sales at *400 aillion last year. 

Until recently, it vas not profitable to grow abalone in aquaculture. Nov aeveral 
enterpriaea are using Dr. Morse'• findings to raiae abalone aucceaafully. Firat, the UC 
reaearchers discovered that proataglaLdin reaulatea reproduction in abalone, aa it does in 
other animals and aan. Once a gravid abalone starts apavning, it releases the hor.one, vhich 
trigger• nearby indiYiduala of the areaarioua abellf iab to spawn too, thus increa~ing the 
chance for successful fertilization of the apera and •&& cells released into the vater. 

Dr. Morse then found that a trace of hydrogen peroxide added to the breeding tank 
stimulate• proataalandin release, reaultina in simultaneous and cop1oua apavniq. Morse aoda 
that tbiu aiaple atimulua alao works on oyatera, cl ... , scallops, and auaaeia. He tbinlta 
that the rate-liaitina en&yae in the bioayntheaia of the her.one, the prostaalandin 
endoperoxide aynthetaae, needa free oxyaen radical•, vhich the hydroaen peroxide provides. 

'Die poor aurvival rate of the tiny, free-floatina larvae pre1ents the second bottleneck 
in cultivation. The larvae die by the tbouaanda or even ailliona if they do not find a 
auitable substrate upon vhich to aettle and arov into adult abalone. 

Dr. Moree acreen•d aany rock 1urfacea, lookina for a clue to tbe abalone'• preference. 
He eventually i1olated a ch .. ical aianal, a cloae relative of the neurotraaaaitter , .... 
aaino butyric acid (CABA), from a red alaae that colonize• rocka. The relative aiaica GAIA 
ao vell that GAIA it1elf - an aaino acid eaaily i1olated froa plant aatter - can exert the 
ati11Ulu1. 

"Without the u•• of GABA," Morie say•, "only oae p•r cent of th• abalone larvae 
survive; vhen GABA ii added, 9S per cent attach th ... elvu to a 1ub1trate and beain 
aetaaorpho1is." 

Morae ia now e111>loyin1 aenetic enaineerin& techniquea to produce and c:haracteriu 
chemical• vhich aiaic GABA bec:au1e they have areat ,otential in huaan therapy. GAio\ control• 
about 40 per cent of all brain nervo tran1ai11ion1 1 involvina •u•cla toee, •1 .. p and 
vakefulnea1 and a ranae of paycholoaical 1tate1. Mor•• hope• that GABA ailletic1, vhich bind 
a hundred ti .. 1 aore ti&htly to th• GAIA receptGr•, could one day replace c:Gm110nly u•ocl 
aedicationa, vhich often have unde1irable 1ide effect•. 

"We have now i1olated several clauea of GAllA-.iaetic1, aho froa aarine bacteria," 
Dr. Mone 1&y1, "and va have been able to clone tb• bacteria, vnich are a auch •••Hr 1y1C• 
to vork vith than the red al1a11." Hi• aoal ii u :ranlfer the GAIA-aenH into!. coli for a 
aore convenient •tucly and proluction •Y•t ... 
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Dr. llorae ia alao tryina to oYerco.e the third bottleneck, abalone• a slov ancl uneYen 
&rovtb rate. the .. riae biologiat 1bovecl that exo1enoua peptide bormone1, 1ucb a1 ..-.liaa 
iuulin and 1rovtb hormone, accelerate -t-.rpboai1 by :iS per cent and pro.>te aync:hronou• 
1rowtb of the abal- culture. lecently bi• 1roup baa atartecl to acc-lte a 1eae bank froa 
abalaae apeciea - DllA cloned in aicrobial plaaaida. With tbia ..,1ification technique the 
reaearcJ-era boFe to atudy the grovtb-regulatiq hormae1, their receptor• and enayme 
tar1eu. (Extracted froa Genetic Eyineeriq llewa, April l98S) 

Illinoi1 1cienti1ta aeek dru&• froa the aea 

Several cheaica1 compouncla iaolated fa. .. rine organi•- during the paat decade by 
Vniveraity of Il!inoi1 re1earcher1 have been abovn to have potent &dtiviral, antitUllOr, 
i1111UD01uppreaaive aacl antiaicrobial activitie1. 

Among the 1&01t bioactive of these compouacla are the didemnina (10 related depaipeptidea) 
ancl eudiatoeina (17.,1-carbolinea), vbicb are found in certain species of tuaicatea, 1aid 
Dr. l'eaaeth L. Rinehart Jr., profeaaor in the CniYeraity of Illinois School of Cheaical 
Science• ancl leader of frequent expedition• to collect .. rine plants aacl aniaala. 

Tunicatea - the bigheat fora of invertebrate• - have a priaitive backbone in the larval 
atage ancl grov in diacernible colonies or as aolitary individuals. More c~ly called aea 
aq.,irta, these ... 11 filter feeder• spout vater when squeezed or otherwise diaturbed. 1hey 
live in all the oceaua and often fora a thin layer attached to rocks or coral. aometi-• at 
great depths. 

Ol:e of the compound• isolated fr011 tunicate1 - didellllin I - recently became the first 
.. rine-clerived drug to enter clinical trials for cancer, Dr. Rinehart aaid. The trials 
are being conducted at the Univeraity of Texas Health Science Center at San Antonio, 
uncler the direction of Dr. Daniel D. Von Hoff. Meanwhile, David W. Montgomery and 
Dr. Charle• F. Zukoski of the Veterans Adainiatration Medical Center, Tucson, Ariz., have 
ahown in labor~tory teat• that the i1m111no1uppre11ive activity of dide.n~n B resemble• that of 
the widely used cycloaporin A. In addition, dideanin B nae been found effective in vitro 
againat 1everal 1erioua tropical viruae1 such •• Rift Valley Fever Virus, found in Ethiopia, 
ancl a picninde virua (related to la11a fever virus), largely confined to Weit Africa. 

Work on the eudiatoaina al10 i• progre1a1ng. Dr. Rinehart and his colleague• reported 
last spring that the eudiatoain• are extremely potent in killing several viruses, includ1q 
Herpes simplex, type• 1 and 2; equine rhinovirus; and parainfluenza virus. Late lHt year, 
Dr. Harold leni1 of the Upjohn Co., Kal ... ~oo, Mich., de1&0n1trated the in vivo activity of 
eud iat011ina • 

The vay tunicate1 .. ke eudi1toaina and dideanina al10 i1 under inve•tigation. The 
Univer1ity of Illinoi1 acientiat1 vant to find out what part of the ani .. l ia involved and 
what rav .. terial1 are used. thia r•aearch i• .. de difficult becauae of the fragile nature 
of the tunicatea, which die soon after being removed froe their natural habitat, Or. Rinehart 
said. But thus far, the research hasn't been significantly hindered as a result. (Extracted 
from Genetic Technolou News, April 198S) 

Genex seeks to clone .uaael glue protein 

Fathoain8 the secrete of the slue that binds .. rins au1ael1 to rocks and ships is 
leadin& to a biotechnology product. 

Genex (Rockville, Md.) i1 tryina tc clone synthetic analosu•• nf the unique biolosical 
glue. After year• of effort, the auaael protein wa1 recently i1Glated ancl cn.racterized by 
Dr. J. Herbert Waite, a .. rine biolo1iat and aaaiatant professor in the orthopedic 1urgery 
laboratory at the Univeraity of Connecticut, farai.·iston. 

The bioloaical slue i• a valuable property becauae it is atrona, it narde~ in a vet 
envir01111&nt, and it i1 vater resistant. 

Orthopedic suraeoas arc interea:ed in the posaibiliti•• of a slue th•~ bonds to bones, 
prHtheti~ devicH aacl aoft tiHue. The c ... nt that is currenrly used to bond nip joint 
pro•th••••• for examc>le, typically la•t• only 10 years and often loosens more rapidly. 
Curreatly available adhesives bond only by .. chanical forces, vherea• the .. ssel slue fora• 
atrons, lon& laatin1 ch .. ical bond• even to vet surfaces. 

In additioo, the slue aay repl1ce casts. Sur1eon1 vould like to t .. porarily r•Join 
bones with a slue, while bones heal; tnia would prevent •uacle atrophy and bone aineral 
lo••• such as occurs vi:h tnc use of i...abilizins caata. 



- 30 -

'11le slue also -:r be useful in repairiq teadoml. nenea. -d blood weaaela. 

Deatiat1 are also iotereat:ed in tbe pote;. .ial of a new. noatoaic and loq lutiaa 
aclbeaiwe t:bat can be used in tbe mout:b. 'Ibey hawe ~ sealant tbat prewenta tooth decay when 
it ia painted on teeth. but it requires paiutakiq application. tbe top of each tootb -t 
be etcbed vitb acid and tborauataly dried before adbeai-.e ia applied. aeiq able to apply tbe 
sealant to vet teeth would illproft tbe technique and aake it 110re practical. 

'11le U.S. Rawy ia iotereated in t:be poaaibility of uaiaa the slue to make uade~'11&ter 
repairs and •• a protective surface coatiq. 

'11le slue also -:r ............ beawy -t:al aequeatrant to 9Dllitor auclear -at• 
leakase. The n~tural ..... 1 slue baa been uaed for tbia purpo••• .. weak diacbarp of 
Plutoni.ua 238 into t:be -rioe vatera adjacent to a nuclear reactor vaa detected in the clue 
froa barftated muaael3. Waite aaid. 

Wit:b ita natural proper:iea, tbe protein appears to be an adbeaiwe -frYel, but like aany 
natural products, iu application baa bad to vait for a biotecbnoloeical approach. 

'11le biolocica~ slue abould be safer tban exiatina foaail fuel-baaed ayntbetic adbeaiwea 
wbicb can produce cytotox=.c effects. Sucb ca.pound& can alter the atructure of a cell' a 
aabraae vbicb tben lead~ to a cascade of probl- imrolwiaa ceU leakase. 

'! 

llolleftr, because t~e misael slue is a protein, scientists ate concerned abor~t it• 
antisenic effects. D~. Waite bas beaun teatiaa ita i~ne reactiwity in animala. The aussel 
prutein is aatisenir in rabbits, but not when it ia crosslinkecl. Also. Or. Waite bas found 
that tbe protein is not cytotozic. in cell culture. Furtber11Dre 0 vben crosalinked, tbe slue 
passes undicested tbrougb animals, a 1ood indicator that it is safe. accordiaa to Dr. W•ite. 

Because of FDA requir ... ata, settiq tbe clue into the bi-dical aarket vill take SOiie 

time. tbe clue protein .. y find • place in dentistry sooner, however, because it appear• to 
be leas toxic than SOISe compounds nov used by dentists. 

lloamedical applications should c- 110re rap;_.aly • Dr. Waite predicted. (Extracted fro• 
Genetic Tecbnolop llevs, April 1985) 

Research on plant 1enes 

Li.Jbt actiwated sene• 

s- 1eae1 actiwated by li&bt are active in specific plant tissues, accordinc to 
Dr. M.B. Chua of loc:kefeller University (lev York. MY). Si1aals for li&ht activation and 
those for tiHue specificity are recoeni&ed even after the 1ene• are aoved to anot:ber species 
of plant. A cene froa wheat v~• properly turned on by li&ht and ezpressed in the appropriate 
tissues in tobacco. A sequence only 35 nucleotides lone is at least in part responsible for 
li&ht actiwation of the 1ene. (Extracted froa Science lllevs, 9 March 1985) 

Gene aplicin1 for herbicide resistance 

for the first tiae a commercially useful 1ene haa been transplanted and 1:.0VO to be 
active in an illportant c~op plant. After a bacterial cene va• introduced inco tobacco 
plants, the plants shoved an iar.reaaed tole~ance to the widely uaed herbicide clypboaate. A 
probl• currently liaitiq tbe usefulaeH of herbicidea ia that they .. at distiaauiah between 
the crop and the peat. Genetic encineerinc baa made aore practical another approach - the 
tailorins of the crop plant r.o .. ke it less susceptible to a particular herbicide. 

The 1ene that scientist• of Cal1ene, Inc. have transplanted into tobacco oriainally 
aroae in •taceniaed bacteria. A fora of the 1ene aroA, it encodH an eu,.. in vbich one 
•iao acid i.a different from ita natural counterpart. The autant eu,_ bu a lower affinity 
for th• herbicide clyphoaate t.,.~ either the pl•at or aonsal bacterial eaa,... In the leave• 
of tobacco plants containiaa the crauplanted 1ene, the autant 1ene provides 2S per cent of 
the total activity of the eu,_ that normally ia inhibited by 1l1?M1ace. 

Cdsene ecientiata bawe already introduced the 11Utant aroA &•M into soybean, tomato and 
oil•••d rape calla in laboratory culture and are (urre•tly vurkina on corn cells. Th~1 alao 
plan to dnelop and aarket 1lyphoaate-tolera."\t varieties of corn, in collabora:ion vith 
Phytosen of Pasadena, California, and foreat Cr•••• in collabor•tion with the u.s. rorest 
Service. (Extracted from Scien<.e leva, 2 Maren 198S) 
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'Dae :.tructure of aweetaea• 

Clleaista at the Uaiweraity of Califoraia at lerkeley ha.e cleteraiaed tbe 
tbne-clmuioaal •tructure of what they beline i• tbe t11Drld'• aveeteat ca.pound cleriwecl 
fraa tbamatia I. It ie o- of tbe fint taete-lteariaa proteiu t~ be fOUDll. ia about 
100.000 tma aveeter tbaD •uaar. and tute• sweet at CODCeatratioaa •• -11 u 1 aolecule 
ia 100 llillioa. Vitb X-ray cryatalloarapby. Suns-Bou Eia aad colleaaue• bawe cleteraiaed tbe 
arraaa-nt of tbe aolecule'a protein cbain. It ba• tvo different feature•: a aeriei- of 
slats called a beta sheet (a structure c__,nly fOUDcl in proteins) aDll regions of complicated 
loops. 

'lbe loops baYe attracted the ecientiata' apeculatioa as th~y resemble parts of other 
proteiu, such•• eaake Yeaoa toxins aacl racveecl pollea allerae-, tbat bind to specific 
receptors. ~ aacl c:ol.!.eaguea report that antibodies that biDll to tbe looped reaiona 
el:iainate tbe sveetaeas of tbe proteiu. lbey are aov cleter.inin1 .ore specifically voich 
l\JOp areu are crucial in creatiaa a aveet t.aate. (Extracted from Scien;.:e 1e .. -., 
16 Karch 191S) 

Seaweed'• clue to a cure for cyetic fibrosis 

A cbellical. currently extracteci from seaveecls aDll widely used in rne --facture of food 
ay bold the elue to aev treablellta for cystic fibrosis. Geaetic eqi.:1eera at tbe University 
of Cbicaao have succeeded io -kiq a aicrobe produce larae quantities of al1inic acid. 
Al&iDic acid occur• ia hi&b level• ia the 1911&• of people eufferiq from cystic fibroeia. AD 
unclerataDdins. achie•ec! by experi.eau ia 1eaetic eqiaeeriP&, of h""' this chemical ia 
procluced by eufferers could lead to aew treat.eats for the aeaetic dieeaee vbich occurs in 
oae out of 1.60'" people born ia tbe US. One in 20 people in lritaia carry the receHive 
trait for the dieeaee. 'Dae bacteriua Peeuclom>aaa aeriaiaoaae produces alainic acid. but only 
under certain cnaditiona. ia cystic fibrosis. for example. The disease affects aany organs, 
but patient• usually die of a aasaive paeuclom>aaa infection, and •• the disease sets worse 
the bacteria produce aore alaiaic acid. Tbe g.-y J'Olyaaccbaride interferes with the nor.al 
function of the luqs and aust be reaoved by p.~iaful alappin& oa the back eeveral tiaea a day. 

Tbe Cbica10 tua lead by AaaDlla Chakra~arty pc.stulatH that aa-facturiaa tbe 
polyaaccharide presents aa eaoraou• eneray burden ;o the normal cell, aad that 1enetic 
controls usually keep the 1ene• that produce alaiDic acid turaed off. So the paeudoaonaa 
stra~n• isolated from fibrotic luaa• provide a unique aacl stable strain of bacteria, in vbich 
the alainic acid 1•oe• are peraaaently switched on. In the lune• some, •• yet unltaovn, 
coadition --• to favour the 1rovch of these strain• over the noraal ones. 

ly etudyiq the 1enea controlliq the aetaboli .. of alainic acid in these aicrobea, 
Chakrabarty'a teaa isolated the characteristics vbicb controlled stability iD the bacterium. 
?bey produced a stable line of 1eaetically enaineered paeudoaoaaa bacteria vnich also 
.. aufactured alainic acid continuously. It 1• this apticiaJ line of paeudomoaa• bacteria 
vbich could provide unique inriabt• into the disease of cystic fibrosis, 

A closer study of the ensyaea involved in the synthesis of alainic acid (phosphoaannoae 
iaomeraae, for exaaple ) could lead to the developaent of non-toxic innibitora vhicn could ~e 
inhaled froa aa aerosol epray to prevent alainic acid foraatioa. 

Chak.rabarty'• t•- also studied uothar biocheaical pathway which could benefit the food 
iaduauy. Al1iaic acid ia • aubatant-'1 widely ueed H a thickener in the food industry. The 
1•aetic •naineera in Chic•10 think r.hey b••• found • way of ••ryina th• properties of alainic 
ecid almost to order. Alaiiaic acid conaiau of v1ryin1 quantities of tvo components, 
aanauroaic acid and auluronic acid. The ratio of the•• two molecule• 1overaa the viscosity 
of al1inic acid. the coaweraion of mmwronic acid to guluronic acid is coatrolled by an 
epU.raae ensyae. Tbe fiul •iacoaity of the polyaaccharide clepencl1 bov auch ensyae is 
available to convert aanauronic acid to guluronic acid, and eo vary the viacoeity. 

Chakrabarty'• te .. plaD• to u1e a variety of 1eisetic en1iaee~in1 technique• to insert a 
hi&h number of copiea of the sen• codin1 for epiaeraae into the •table atrain of Paeudomona• 
aeri1iiaoaae. Chakrabarty 1aya that by controllin1 tha au.her of epi•rH• , • .,., it will be 
eo••~le to 1•t different de1r•e• of polyaeriaation and thu• a new rans• of polyaaccharid••· 
(Source: llev Scientiat, 11 April 198S) 

Honea Oil cl~ne• en&pe co lyH pl.at cell val11 

A JapaneH oil compay i• plar1niia1 to uH a cloud ensyme instead of hot water to 
exrract aore flavour frOll tea leav•H. At a recent plant patholosy conference Honeu Oil 
Co. Led., and assistant professor Shinji T1uyuna of Shisuo~a Uaivaraicy'• depart•nt of 
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acriculture announced U..J bad expressed tbe cenea for pectic acid 11ase 1 an enz,- taat 
bruits dovn pectin. a priacipal component of plant cell valla. 

the catabolic-eu,- cenea c- from tbe bacterium, Ervinia carotowora aubap. 
carotowora. cauaatiwe •cent in root-rot cliaeaae of carrot• and racliabea. the research croup 
initiall1 acbiewed exprea•ion of tbe 35-ltilodalton protein in Eacbericbia coli at onlJ a 
q.aarter tbe coacentration found in tbe oriciaal patbopn. lut vith tbe addition of a 
pectic-acid inducer, eu,- production increa~ed 2~fold 1 90 per cent of tlbicb vaa excreted 
into the crovtb mediua. (Extracted from KcGrav-llilla Biotecbnolo17 Revavatcb, 6 KaJ t985) 

Research on yeaat and funaua 1enea 

Cancer and the yeaat 

Kaliananc1 ariaea from an abnormality in a select croup of no1W11l cell~lar 1enea or in 
their control, accordina to a .. jor bypotbeaia a.oag cancer reaearcbera today. the gene 
called raa modulates the acti•ity of a regulatory enzyme called aden1late cyclase. 

the yeast Saccbaroayces cerebiaiae baa tvo ceoes aiailar to the bu.an gene. c-ras. vhicb 
bas been iaplicated in bladder caacer. Tbe yeast cene•. llASl and IAS2 1 appear to be involved 
in a yeast cell' a deciaion about vbether to reproduce by cell diviaion or to fora apores. A 
normal yeast cilooaea cell division vben nutrients are plentiful. and sporulation vben 
nutrients are scarce. but a yeast vitb reduced IAS activitJ sporulatea even in tne presence 
of excess nutrients, and 1eaat vitb no active IAS cene cannot survive. In experiments vitn 
cenetically engineered y~ast 1 bove•er 1 a tranaplaoted nu.an c-raa cene can substitute for tne 
yeast ceae aad tbe cell vill crov normally. 

Tbe ras cene associated vitn h-.a cancer u a mutant that produces a protein vith one 
altereci .. ino acid. Scientist• have ea:aained a yeast RAS cene vitn tne correapondin& 
mutation. They find that yeast cells carryinc this mutant sene (called &A:i-vall9) are also 
impaired in the divide-or-aponalate decision. The 11Utant alvays enters into cell division 
even if there are insufficient nutrients. 'Ibis ai&flt be considered the yeast equivalent of 
.. 1iananc1. 

It was soon realized that the IAS autanta were si•ilar to another set of 1east strains. 
Yeast lacltin& adenylate cyclase - tbe enzJ91e that .. ltes cyclic AMP. a saall reculatory 
molecule - cannot becin cell diwiaion. On the other hand, strains that bypass the need for 
adenylate cyclase always becin cell division, even under inappropriate conditions. ly 
puttin& different combinations of the 1eaes into yeast, tbe researchers deterainecl that the 
RAS 1ene products reculate 1rovth in yeast aolel1 by 80dulatin1 adenylate cyclase activity. 
(Extracted from Science lleva, 9 Karch 1985) 

Research on bacterial 1enea 

lacteria aaainat pe•ticide contaaination 

Genetically ea1iaeered bacteria .. y one day help to clean up land contaainated with 
pesticides. A •icrobio&o1i1t with tne US Deparc.ent of A&riculture reported he had 
identified 1eaea in two bacteria responsible for re1ulatins enzyaea vhicn break clown 
pesticides. If the cenea could be cloned the bacteria could produce a lot more en&f118S for 
aafer, more thorou&fl peaticide di1poaal, especially on far.a. 

The type of place vbere bacteria could nelp, are tanks in whicn farmers dump pesticides 
left in 1pray tanlta. Mor.ally, they put tne pesticides into pita lined with concrete or 
plastic, and wait for natural aicroorcania .. to bre~lt the ch .. icala down. However tnia 
process i• •lov and leakiftl pit• can allow pesticide• to contaainate 1rouod water. 

What tne researchers still have to do is to clcae the 1ene, and splice it baclt into 
bacteria 10 they produce mor• ea&ymea. So far, no products of 1eaetic eaaiaeerin1 •re in 
routine use on American faraa. (Source: llev Scientiet, 16 t!ay 198S) 

lac:teriu• vith ore affinity 

The 1pore-forain1 bacteri1111 lacillua cereua i• said to have an affinity for sold, copper 
and other ores. Concentrations of the bacteria were .w.h hiper in a copper deposit in 
Montana than in 1urroundin1 1oil•. Moat bacteria do not live in •etal deposit• aa they would 
be killed either by the .. tal or by the penicillin and other antibiotics produced by 
.. tal•tolerant fun1i in the soil. I cereua takes a water molecule from each penicillin 
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molecule, leavin1 a &•P in the penicillin that traps copper before it can hurt the 
bacteriua. In tbia vay, the bact~ria detoxify the copper aoleculea. Penicillin is also used 
to treat copper toxicity ia bU11ans. The bacteria also feed on the .. tal-toleraat fungi. 
(Extracted fra. S~ience lleva, 16 February 1985) 

leaearcb instn.meatatioa 

Positrons picture 1eaetic disorders 

Ia five years' time, a technique that identifies biocbeaical anomalies ia the body could 
predict which people are at risk of developing Buatiagtoa'a chorea. The technique, positron 
eaiaaioa ta.oaraphy (PET), picks out aetabolic irregularities in cells Ions before there-is 
groaa •tructural d...,e ia tissues. PET could also detect other genetic diaeaaea, aucb as 
some for.a of senile deaeatia. 

A PET acaa builds up cross sectional pictures of the cbeaical proceaaea in the cells of 
tissues. I: caa locate verY ·---·~ately certain radioactively labelled campouacla. Such 
co.pounds eait poaitroaa - particles that destroy electrons~ la tbia vay, PET caa spot 
irregular cbeaical reactions that indicate the presence of a defective gene. 

la 100 per cent of the cases studied vith PET, Dr. Ricbaro Phelps of the University of 
California School of Medicine at Loa .Aaaelea baa pinpointed tae altered cbeaical proce•~~• ia 
the brains of the pareata with aymptClllS even before it ia detectable vitb other i .. ging 
procedures. 

Huntington'• chorea usually strikes in aiddle aae, or later. It is caused by a single, 
defective version of a 1eae lyia1 on chro.oaa.e four. The children of a .. n or voaaa vith 
the disease appear perfectly healthy, even though 50 per cent of thea carry abaonaal genes 
and vill develop the aympte111s in later years. 

Phelps aaapled just over 40 young people vhoae parents had the ay.ptoas of Huntington'• 
chorea. Of those, 50 per cent bad biocheaic6l irreaularitiea as ahovn in PET scans. So far, 
Phelps baa followed these people for six years, and has found that about half of those with 
tbe biocheaical anoaaliea eventually developed the disease. The other half .. y also 
eventually develop the disease. Phelps said th4lt it vill take about five years to see 
whether eaou1h of tbea develop the disease to show that PET is predictive and accurate. 

leaearchera in the US and Britain already are vorkin& on a predictive teat for 
lluntinaton'a, but baaed oa • aeae probe. Thia teat identifies the defective gene rather than 
the cbeaical irreaularitiea caused by it. In the long tera, a gene probe vill be aore useful 
becauae it would find the defective gene in the fetus, giving pregnant voaen the option of 
having an abortion. 

PET aay prove a useful cross check on the accuracy of the 1ene probe and, aore 
iaportaat, it could help scientists to ~nderatand what aoea vron1 in the brains of ~ople 
carryin& the gene that cauaaa Huntinaton'• chorea. When they knov vhat 1oea vron1 1 the• 
would be in a better position to develop a cure for the disease. (Extracted froa!!!! 
Scientist, 30 Hay 1985) 

D. APPLICATIONS 

Pharmaceutical and Medical !pelicationa 

Woffaan-La loche acts alpha-interferon patent 

Boffaan-La loch•'• US subsidiary baa received a fund ... ntal product patent for its alpha 
interferon fra. tha US patent office. The patent cover• all hiahly pure, h1.19an 
alpha-intarfarona irrespective of the .. thod of aanufacture, the coepany say•· 

Just over a year aao, lioaen received a !~ropean patent for its alpha interferon. Thia 
patent, vhich holds in the 11 countries of the European patent convention, covers 
&•ne•apliced alpha-interferons aade in bacteria, yeast and ani .. 1 calla. The patent is 
licensed to the ~S dru& aajor Scherina·Plou;h, vhich hopes to introduce its veraion of the 
dru1, lntron, to the aarket thi• year. Alpha interferon• have shown aoae effect in treatins 
rarer ;;-rm-.--of cancer and in preventins viral di••••••· 

The ba~i• of the loch• patent, accordin& to the ce111pany, is the discovery by 
Dr. Sidney P1•tka and Dr. llenache• Rubinatein, vorkin& at the Roche Institute of Molecular 
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Biology in ••tley. Mev ~eraey. of an entire family of structurally diatiact leukocyte 
interferons. 

Applications haYe been filed for re1iac:rac:ioa of the product in Sweden. Svitaerlancl. tbe 
US ancl ~apaa uncler c:be braad nw loferoa A. (htracted froa European CWical llev8, 
18 March 1985) 

Diaeaostic asaay for Leaioaella 

Ge'.a-Probe (Saa _Die&«!'. CA) bas denloped a rapid diapaoatic HHY for L!aioaella. Che 
bacc:eri- tbat cause• Le1ionnain' a diaeaae. 1be uaay reduce• dia ... e dia&aoai• time fro. 
48 boura to 45 ainutes aacl caa be performed oa • patient' a aenm. blood, aput... fecea, or 
liffr cell•· David lobae, chief acieatiat at C:.n-Probe. developed tbe uHy vitb DIA probes 
specific for riboaomal RJIA. Because rlllA ia an abuaclaat cellular apecies, tbe aHay ia very 
sena1tne: .a.t caa detect 400 oqaai•• in 0.4 ailli1r ... of live~ tiaaue, and aa rlUIA ia 
already aiaale-atraaded, it vill bybridi&e i.-ediacely vith a ca.pl-.eatary DllA probe: tbia 
eliaiaatea the tiae-c:oaa..U..1 step of denaturing the a11mple DllA. Don Bre.er' • 1roup at the 
Biotecbaol0&7 lrancb of the Ceatera for Disease Coatroi (Atlanta. GA) ia one of aenral 
laboratoriea evaluatina the Gen-Probe Leaioaella assay. lrewr aaya tbat be readily 
idectified all 22 Leaionella apeciea and could diatiaauiab th• from .. ny aoa-Le1ioaella 
apeciea. M.:>reover, be used tbe Leaioaella-apecific probe to coafira bi• identification of 
tea aev apecies. {Eztracted froa Biotecbaolo17. Vgl.3, Kay 1985) 

llev penpectiv~• on cholera 

Thou&b cholera epid•ica have plagued .. nkincl aince ancient time•. tbe cholera bacterium 
i• not a huaaD pathogen requiring a buaaa-iafectia1 phaae in it• life cycle, iaatead it i• an 
integral COllpOMDt of the incligeaoua flora ancl fauna of &.atuariae eaviro ... ata, vbere it 
live• in c01111enaal or ayabiotic relatioasnipa with zooplankton and invertebratea. 

Thia theory bas evolved froa reaearcb conducted by Rita Colwell, preaideat of ~ne 
American Society of Microbiology, and l!lllDJ other• over tne laat decade. Cholera i• 
transaitted by cont .. inated food and water. Vibrio cholerae, firat iaolated in 1884 by 
lobert l'och, ia alvaya found asaociated with eatuarine environment•. tbe organiaa ia 
videapread in tbe United Statea, ancl, in f•ct, baa been detected in all eatuariea. The 
aeasooality of cholera outbreak• ia aaaociated vith phytoplankton blooaa. An iacreaae in the 
&ooplankton population ia invariably followed by epideaic choler•. In Bangladeah, thia 
occur• at about the saae tiae every year. 

Vibrio cholerce aicroorgani ... play an important role in the eatuarine ~cosyst•. They 
play a role in their ayabiotea' nutrition, oaaoregulatioo, urea bomeostaaia, ancl larval 
aorpbogeneais. Vibzio live• in the oral reaion ancl gut of copepoda - chitinoua zooplaakton. 
The copepoda cast their •1&• into the water in the apring and cholera oraania .. attach to the 
egg casea. In fact, it is likely that they aid in breakin& the egg caae during larval 
relea••· Vibrio are also found asaociated with oyaters, cl ... , and crabs. Oyaters -
filter-feeding aollusca - inse•t copepoc!e regularly. Colwell aaya that Vibrio ~i1ht help the 
crab in it• aigration froa sea water to the upper bay, a journey vhich iiiVOi'Vea ch4ngea in 
temperature and aalinity. the h1111&n, on the other haad, is an i_,.rfect boat for thia 
aicrobe. 

Vibrio can survive in ita eatuarine enviro ... at in a viable but "nonrecoverable" atate. 
Colwe~ other• have collected aa.plea vhich vould not plate out on conventional a1ar out 
which did contain tba orgaai.... T~ detect tbea, aha had to add nalidixic acid, vbich 
prevent• cell division. The inhibited cell• elonaated, aacl, after staining vith acridine 
oranae, were de~ected by epifluorescence. •or.al coecentratioas of Vibrio cholera• in th
enviroament 1r• low: Colwell ha• naver iaolated aore tban 46 calla per litre fr09"'the 
Chesapeake lay. Concentration of the aicroor1ani• in the copepod gut starts an iacreaae in 
total population ti&e which ultimately cauaes epid .. ica. (Source. liotechnolo17, Vol.3, 
K1y 198S) 

Firat 1enetically en1ineered protein A available 

the vorld'• firat & .... tically eaginaered protein A ia beina .. rketed by lepli1•a 
(ea.brid1•, llaaa.). Protein A bind• ti&htlJ co antibodies and Chua ia u1eful fGr their rapid 
purification and conc:eacration. 1he pr,,tein also aay be useful for the trutMr;P. ~: 
aucoi .... e di .. •••• and ca.car, accordia& to a coapanJ apokeaaaa. Current treat .. nt for 
autoi~ne di••••••, 1uch aa rhe1111&toid art~ritia, include• ther&Pf"utic plaaaa exc:ha~&• 
(Tri), whereby plaa.41 that contain• autoantibocliea i1 aeparated froa the cellular fraction of 
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tbe blood, discarded and then r~placed with normal pla ... nc.t containiq autoantibodiea. 
Protein A. however. could replAce TlE. A patient'• cnm pla ... could be repnerated by 
filtering it tbrouah a column containing ~bili&ed protein A. 'lbe protein vould latch onto 
and re.owe autoantibodiea. 'lbe pla ... vould then be returned to the patient. As a cancer 
drug, protein A is undergoing clinical trials. Reports indicate tumor regreaai~n in akin, 
S.reut and colon cancers. (Extracted from Chemical Week. 24 April 1985) 

llack -rltet forces le1aliaation of AIDS dru& 

Desperate Yictiu of ~IDS in the US are flocking across the border into llezico to buy 
eaperimental drua• tbat are aot approYed for sale at home. Tne tvo drua• tney seek are 
iaoprinoaine tablets and ribavirin capsules. 

a.e.iau' abopa in Tijuana on tbe border vith California and in Jcarez. acroH tbe llio 
Grande froa Texas, are selling out of tbe drua• as aoon •• they stock tit•. In El Paso in 
Texas, -nvllile, individual tablets of iaoprinoaine are selling for $2 eacb on the black 
-rket. Across the border a 20-tablet boa coat• $2.50. 'lbe prices in the US are inflated 
because tbe drua• are being confiscated by customs officials. 

In mid-ll&y - partly in reaponae to tbe publicity surrounding these de•perate trips to 
llezico - the US Food and Drua Administration (FDA) eased restrictions ot1 tbe a•ailability of 
iaoprinoaine. A policy called "ca.paHionate-uae protocol· would be iatro4Ked, the qency 
said. It -•n• that doctors can contact the American -nufacturera of tlte clruJ, llevport 
l'ba;wiaceuticala lnternatioa.l of llevport leach, California, to requ~st •applies for 
indiYidual AID.3 patients. 'nle aaency is aov viewing isoprinosine much like an ezperi-ntal 
cancer drua. 

A &oocl deal of confusion and controversy surrounds the ~se of isoprinosine. Revport 
Pbarmac:euticah sud it had not agreed to the FaA's plan. The CCJlllPany is concerned it vill 
not recoup -nufacturina and distribution costs. Drugs ••de available under the 
Aca.pasaionate-uae" policy cannot be sold for profit. 'Thr, CCJlllPany says it may not be able to 
.. et u-nd for the drug and says that the FDA in effect i3 inviting every AI~S patient in 
the country to call up and ask for tbe drug. Ironically, there is no guarantee that the drug 
vill be of any use to AIDS victi... It gained its reputattoa ia tne c~nity, following 
publicity in hOllOaeaual -~•ziaea about the drug being used to fi&bt the AIDS virus in 
laboratory experiments. lut botn t~e ca11pany and reaearcbe1~ agree tnat it is unlikely to De 
effective •&•inst full-blova AIDS. 

'There is some early evidence that isoprinosine _, "'elp a1ainst -at is callee& 
"AIDS-related CCJlllPlez", hovever. Sufferer• trom tbc coaplez abov early symptoms of° a 
depres•ed i1111Une system and -Y have been infected by t"e AIOS virus. But they nave not 
developed the full-blovo version of tne disease. 

I1oprinosine, an anti-viral drug, bas loftS ~een controversial in the US. It vas 
discovered in 1968 by llevport Pharmaceuticals. Since then, the company has been trying to 
obtain pemiHion from the FDA to urket the ru& to fi1ht disorders such as berp-.s, up:'tr 
respiratory conditions, encephalitis and viral hepatitis, but the FDA ha• not been satisfied 
vith the research documentation supplied by the company. Revertheles1, llevport 
Pharmaceuticals has licensed ca11panie• overseas to unufac:ture the dru&• It is urketed in 
70 cCklntcies, includina Mexico. 

Widespread clinical trials of the other dru& bein& 1ou1ht by AIDS victi .. , ribavirin, 
are expected to start in Septetlber. It is also 1n anti-viral drug that has not won seneral 
FDA approval. It is .. nufactured by ICN Pha~ceuticals of Costa Me1e, California and became 
hi&hly sou&ht after in Mexico earlier thi1 year when the drua vaa tested at Cornell 
University Medical Canter in Rev York. (Extracted fre111 llev Scientist, 16 Kay 198S) 

Sharper te1t1 for AIDS 

At lea1t tvo biotechnolo&J ca11panies have overcome a technical ob1tacle to accurate 
tests for AIDS. The work 1boulca lead to • test for the di1ease tnat is free of fal1e 
po1itives and ne1ative1. 

The US food and Orua Ad•inistration bas licen1ed fiv~ compan1e1 to develop a 1creenin1 
test for tne di•••••· li&ht weeks aso, it aranted a product licence to Abbot Laboratori••· 
lov tvo eore companie1, llectro-llucleonic1 and Litton-~ionetica, nave von li.cen1ea. Tne 
other cvo h•v• licence• pendina. 

The kits available nov are calJ.ed !LISA (en&yM-linked i•uno1orbent a11ay> teats. The 
te1t i• carried out in three 1ta1e1. In the fir1t 1ta1e, particle• of AID& viru1 are 
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cliarupUd and attacbed to a plastic sheet. ..._. serum ia aclcled ia tht Hcoad atqe. If ~be 
subject baa been infected vith the virus, th• HTI8 vill coataia aatibodiea vbicb vill biau 
to the aati&ea DOif attacbecl to the plaatic sheet (the aolicl pbaae). Uabouad aatiboclJ i• 
vaabecl ... ,. la the final atqe, aa aati-aatibodJ i• aclcled •• a .. r1ter. 1be anti-aatiboclJ 
i• asaallJ .acle bJ iajectias • ao•t vitb bumaa U.....OClobulia (the basic •aatibodJ p~tein•). 
'Ibis aoat mti-bumaa aatiboclJ i• labelled vitb aa eaz,.e vbic:b produces a col-r reaction if 
it ia all_. to react vitb a specific ct.e.ical. ~e labelled goat aatiboclJ ia added co the 
aolicl pbaae, &Del exceaa i• aa•ia vaabecl •-J· If the aerum coataiu bu.ala aatibodie• against 
the AIDS wirua, it vill hawe bouacl to the wirus on the &-laatic sheet. 1bia, in turn, vill 
haft bound the aoat aatibo4J. If, vbeD the substrate ia aclcled, a ct.lour fo~, it --· that 
the .-ject baa at .- t~ beea infected vitb the AIDS wirus. lie or abe i• said to be 
aeropoaiti..e. 'lbeae are firat-ae:aeration kita. 'lheJ caa produce false positi..es ancl false 
aegati..ea. (Extracted fraa lier Scientiat, 2 llaJ 191S) 

lier AIDS teat ia Japan 

A Japmeae reaearcber claims to baYP. de..eloped a cheaper and more reliable -tbod of 
detectiq AIDS. Takeabi luri.mura of Tottori University HJ• that bia technique i• 100 per 
cent accurate ia acreeaiaa a..,lea of blood for the preaeace of antibodies to the AIDS 
wirua. The teat caa be taupt vitbia a -It and one boapital technician can check 200 
aaaplea a clay - 10 ti.ea .ore tbaa a -thod that ia currentlJ ia use. 

lurimura aaya that bis technique, which uaea a fluoreacence aicroscope to spot 
antibodies to tbe AIDS wirua, ia cheaper and faster than tbe Western llot -thod of detectin, 
aati!:todiea, aacl aore reliable tbaa the alteraatiwe. callf'd ELISA, which has won official 
approwal in the US a• a teat for AIDS antibodies and ia nov being ew.1U4tecl bJ Britain'• 
Department of Realtb. 

lurimura ha• deweloped a technique in vbich e cell inf•cted vith the AIDS virus is fixed 
to glass and cowered vitb the s..,le of blood that is t~ be tested. Ii tha blood coatains 
antibodies to tbe AIDS virus, then the antibodies viii stick to the infected cell. 

Th~, next atep ia to see whether this binding ha• occurred. lurimura does this bJ addin~ 
to the blood saaple a stained antibody to the AIDS-.irus antibodJ, a so-called anti-aatiboay. 
These are .. de bJ injecting into rabbits the human antibodJ to the AIDS virus. n.e rabbit 
then ..tea an anti-antibodJ, which vill stick to the AIDS antibody on the infected eel~. 
ICurimura stains theae anti-antibodies vith a fluorescent dye so that when the blood ... ple is 
irradiated vith ultraviolet lilht, blood aaaples cont•ining antibodies to the AIDS virus will 
•hov up under a fluorescence aicroscope. 

luriaura .,_lievea he is the first person to ~ave applied i111111nofl~oreacenc• in this 
va7. (Extracted frOIS llev Scientist, 18 April 198S) 

llev technolo17 in AID5 test 

Diagnostics Paateur is launchin& a test capable of detecting the antibodies of the AID~ 
virus or LAV in blood donors. n.e teat, c•lled Elavia, is said to be both specific and 
••nsitiv• because of the "two-solid-phase" technoloay used ~ad is claiar.d to differ froa 
rival kits on both those pointa. 

n.e first two phases of a three-it•&• evaluation procass have b••n successfully 
completed on 2,300 people in fraace and lelaiua. 'n\4 third phase is being conducted et six 
blood transfusion centre• in fr•nc•. An application for .. rketin& v.s subllitted to France'• 
Laboratoire .. tioaal de la Santi at the beginnin& of April. 

Diagnostics Pa1teur has formed a joint venture, Blood Virus Diapaostic Corp, with 
Genetic Systeas to produ~• and .. rtet the kit in the US. In ,..rch, thi• coapanJ obtained a 
provisional licence froa the FDA to t••t !lavia in the u~. 'nl• Preach companJ is also 
neaotiating a .. rtetin1 aare ... nt for Japan v~th X..Uni1, and hopes to capture IS per cent of 
the Japene•~ .. rk•r:. (htracted froa European Chaical ~· 29 April l98S) 

Japanese procedure isolates blood el•• .. faater 

To7obo Co., in co-operation vith Tohoku Uni•eraity, ha1 developed a ne11 blood-collecting 
pr...c:edure whereby plaa .. ia extracted durin& collection to enable th• rest of the blood to be 
returned to the donor'• s7at ... 

Modifying th• c•llulo1e-typ• nollov-fibr• lletlbrane ua•d in the filter of artificial 
kidney machine•, the unique .. r:hocl enables plaa .. aeparation, which normally takes 2 houri, 
bJ centrifuaaliaation carried out in just 20 •inut~•· 
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ly ,.a•iaa the cloaor'• blood tbrouah thi• apecial lllmbraoe. pl .... can be extracted by 
...... of the porous vall atrw:ture vbich allCN8 oaly tbe low 110lecular veigbt compooeut to 
Hep thr011&h• 'illus• · tbe hollow-fibre membrane acu a• a 110lecular aieve to aeparate blood 
corpuacle and p~a.... (Extracted froa Tbe Japan Econcmic Journal, 29 January 1985) 

Iaterferon f i&ht• He.atiti• I 

Scientiau beliewe interferoa .ay offer tbe firat hope of atoppiq carrier• of 
llepatiti• a froa beiaa infectious. Tbe trea:19ent alao appears to end their rialt of catchiaa 
cirrboaia and liver caaccr. 

Tbe doctors• aevapaper Ge-r•l Practitioaer reported on research at tbe Royal Free 
llDapital ia aorth Loa4on, vbich found that up to 7C per cent of .. 1e tt-aexual carriers of 
the virua caa b~ •cured• by iaterferoa. 

Profeasor Bovard Tb-• and Dr. Aadrev Lever at tbe a~yal Free found that interferca 
iahibited replicatioa of tbe virua ia tvo-tbirda of the patienta treated. Tbis halt to 
replication eads iafectiou•-•• aad liver d ... ge. 

One rialt ia that aa.e viral DllA -Y r-in iacorporated in the patieat's ova DllA. If 
tbe patieat later became• ~suppreHed tbe viral DllA aay again stan to produce 
replicatiq virus. (htracted from lev Scientist, 2S April 1985) 

Safe-: vaccine df!Yeloped in Ult for vboopiy cough 

A ••fer vboopiaa cougb vaccine ia due to undergo clinical trials in the Ult next year. 
n. vaccine, developed by acieptists at the Centre for Applied Microbiology and Research at 
Porton Bova, Wiltshire, consist• of a number of purified antigens extracted froa tbe 
bacteriua Bordetella pertuaaia. 

Several antigens have been incorporated into th~ vaccine as researcher• believe 110re 
than one is involved in conferring imaunity to suscepti~le individuals. Bacterial toxins 
have been reaoved. 

The nev vaccine i• siailar to a Japanese vhoG?ing cough vaccine which has been on the 
aarltet in Japan since 1981. However, the Japanese vaccine is apparently less well defined 
cheaic~lly than the Ult veraion. 

The Centre intends to negotiate with a drug company over production and .. rketing rights 
for the nev vaccine, although it ia aot likely to ~• aarlteted in the Ult for at least another 
tvo years. (htracted froa Kanufaeturina Cheaist, Kay 1985) 

lev cholera vaccine 

A new cholera vaccine ia bein1 inveatigated at the Center for V•~cine Developaent, 
Univeraity of tlaryland, laltiaore. leaearcbera nope it aay confer life-lona protection 
againat the diaeaae. Initial clinical trial• of tne vaccine nave snovn a significant riae in 
aerua antibodiea to cholera in all recipients. Whn~ the voluateers vere inncy,ulated with the 
~irulent bacteria 'ix veeka later, the vaccine pr~ ·cted ~O per cent of tnea. 

The current cholera vaccine u•e• a preparat1 
ia very ineffective. 

Jh~le ki1led bac~eria, but tne vaccine 

However, the new vaccine baa been -.de by conat- ti"I a autant oi the cho~era-cauair.g 
bacteria, Vibrio cholera. Thia mutant ia unable to ~ce tbe toxin which noraally cause• 
the rapid fluid lose that characteriaea cholera. (~4tracted frJm Manufacturin& Ch ... ist, 
Kay l98S) 

T~r necroaia factor 

ln an unuaual aove, the US Food •ncl Drug Adainiatrati011 (fDA) has allowed human tU80ur 
necroai• factar {TllF) produced by recoabinant DIA technology to be given to a cancer pa~ient. 
FDA had previoualy aaincained that there are inauf ficient aniaal data oa tha effects of TllF 
co approve clinical triala, but it baa aov allowed Dr. Herbert Oettgen of Meaorial 
Sloan-Kecterin1 Cancer Center in ltev York co treat a sravely ill F•tient with TllF 
aanufactured by th~ AHhi Ch•ical lnduatry co.pany o: Japan on co.paaaionate grounds. FDA 
allowed a compaaeionace •xe11PtiO'll for tha Sloan-lettering par.ient on condition that 
Sloan·Ketterin1'• inecitucional re\i•v board accept• full responsibility for the caae, aince 
FDA had no prior inforaation on t~ TllF uaed, and the data aubaitted with the coapaaaionate 
• ...,cion requeac covered only baaic aafecy requir ... nta auch a• pyrosenicity and aterility. 
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Dr. LlOJd Olds. associate director of •~seatific dewelo,...t at Sloaa-Cett•riaa. ia oae 
of tbe ori1inal reaearcbers oo DF. first prod..ced frcm ...... ~. Dr. Olds ia lteiaa 
supplied vitla ,...ticallJ ..,iaeered la-.a DF for research p.rpoe•• bJ Cinea1tecla i.e. 

Alltllou&h tllia •terial ia l. iD& used oalJ for a•imal ... ia Yitro atadiea. .:cordiq to 
Geaeatecb. Aami '• tllF ia uedeqoiaa clinical trials in Japaa. It ia still .-cl .. r bov aooa 
oqaaized clinical trials o;;' tllF vill start in the DDited States. or llbetlaer ta.. Slo.n
letterina case vill aene aa " precedeat for future compaHioaate e:umptioaa iD aiailar 
caaea. (lxtract~d frcm .!!!!!!!,. 9'.l.315 0 16 "-Y 1915) 

llua proc!uctioa teclaaolop for TllF 

Asahi aa .. ical Iaduatry (Japan) and Cicy of Rope llHical Cl'ftter 6 leaearcb lnat (:JS) 
laaYe jointlJ de.eloped .... procluctioa techaoloSJ for la11111&n tumour necrosis factor, vlaicb 
kills cancer cells without affectina normal cells. Asahi Oaeaical prnio.aaly SJDtbesized TllF 
usina rabbit cbrcmoaomea. ._... 11IF ia .,re effecti-, b011ever, and has been proven 
effective aa•inat a •arietJ of can<:era, iaclud· .. q leulteaia. breast and tuna cancers. .Aaabi 
Oaeaical vill aooa be1ia clinical trials of b11111&n 11iF, and vill seek patent ripta for ltbe 
aubstaace and productioa tecbnolo11. (lxtracted frcm the Japan Econo.ic Journal. 
12 Harcb 1915) 

Livestock !pplicatioaa 

All&•• teats interferon in US calttle trials 

All&•• baa stacted field trials of its alpha conaenaua interferon againalt shipping fever 
in calttle, follovia1 a go-ahead fro. the US Food 6 Dru& Adainis1tration. 'lbe Californian 
biotecb COllpallJ ia currently conducting preclinical trials of consensus interferon as a buaan 
therapeutic - its originally planned application - aad is poiaed Ito be&in clinical evalua1tion 
of the substance. 

All&•• estiaates that ahippia1 fever. which affect• up to half of all US feed cattle 
(12a. bead a year), kill• a• aany as 500 1 000 youna cattle. at an annual cost of S>OOa. Die 
cc>11pany adds tbat animal• vbicb •~rvive the paeullODia-like condition can succumb to a 
lia1eriD1 conditioa. vbicb drastically reduces their veipt-gain-to-feed ratio. resulting in 
hiper costs and lost revenue. the coaditioa i• triuered by the atress of beina t10Yed 
perbap• 11 000 ailea fro• fara to tbe feedlot. 

Allgen ••J• its coaaeaaus interferoa baa a unique aaino acid aequence which results in 
hi&h antiviral poteacJ in animal teata. Studiea in vitro have turned up hiper activity in 
bovine cell• than bovine interferon. 1he field triaia 1 involvina aome 500 aniaala, will test 
tbia further. (Extracted from luropun Qaeaical lleva 1 8 April 1985) 

Increaain1 •hellfiah procluctioa throu&h aarine biot•ch 

Genetic enaineeriaa -tbod• are now beia1 applied to iaprovina the production of aarine 
aniaala •uch aa oy•t•ra, c1 .. and •Heb. le••arch•ra and abellfiab fanciers hope tt.ese 
technique• viii iocrea•• th• Ji•ld - aise and wei&ht - of th• bivalves just •• aquaculture 
baa dr.atical11 iaproved the yield of carp in Oaina and of other fiah in hatcberi•• around 
the vorld. 

A aajor centre of aariae biotecbaolOIJ research on the last Coaat i• th• University of 
llaryland at Coll•I• Park, whetro Dr. Rita ~lvell and co!lea1ue• Dale Bonar aad lonald Weiner 
are atudyia1 the lifr. CJcle and colocisatiOR of the America• oyster, Craaaoatrea vir1inica. 

Ia both the natural ea9ir01111ent aacl ia .. riculture, auccea•ful oy•ter d.,,.lopaenr. ia 
critically dependent upoa th• "••ttlina" proc•••· U..ria1 aectlia1, th• plaakt?aic oyster 
larv .. land on an oyster •h•ll or pla•tic •beet aacl u1Mler10 .. t.,.rphoaia to f~ attached 
oyster apat. A aumber of iaveatiptora bn• allova that aicrok~ secrete product• that 
Mdiate the coloaisatioa of aariae •urface• by aacroorpai... Dr. Colwell'• aroup ha• 
di•co.ered that a uaique bact•ri•, called UT, u aaaociatecl vith tbe induction of 
Htd .. nt aod •ta.>rphoaia of the oyster lana. 

Th• UT bacteri1111 va• ori1inally i•olated fre111 oysters and fre111 boldia1 tank• for oy•t•r 
•pat at th• llaricultur• Uait at Laws, Del. Isolated UT wr• tben 1rova in aynthetic -di• 
aod 1•aetic aaa1, ... revHled that a new 1nu• of •rine bacteri- had bnn diacoverecl. 

LIT adhere• co a variety of •urfacea, includin1 ala••• plaatic an4 oyater •hell, by 
proclucin1 cw viscous capsular Hopol,..ra. line• this adhHive polyaacc:harida polJMr hH 
c-rcial potncial, the lla~laad 1roup is clcmia1 th• ..... for the polymra. 
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Foll-ia1 a4lheaioa 1 duriq iu lner atatioaary and cl4teliae pbaaea of 1rovth 1 LST 
ayatbeai&H a brcNlt-b!aclt Pia-at vhicb reaurchera iaolated and identified •• -lanin. Tbe 
ilrf'e8tiaatora at tile Uaiwenity of Maryland hawe abova that the .. 1anin and .. 1anin 
prec:uraora, aucb •• tbe neurotraaaaitter dibydroxypbenylalanine (DOPA), specifically attract 
the oyater larwae aDd pl'OllOte tbeir aettle8ent and aubaequent dewelo,.ent. 

tile reaearch tbua bas t"° c~rcial outcomes: increaaina tbe output of oyner 
batcberiea and obtaiaiq a _. polf8eric adneaiwe from the aea. 

Sbellfiah dia ... ea 

Unfortunately, oeber apeciea of bacteria ca.aae diaeaaea in bivalve 90lluaca. 
~. Colvell and otbera baYe-abovn that several aatiaenically different atraina of Vibrio are 
patbo1eaa of tbe American oyater H well •• of bard ab.: 11 cl._ (llercenaria -rcini'rial: 
Tbeae bacteria vere iaolated froa dead and dyiq oytter larvae and juwenilea in which they 
had induced a diHaH called bacillary necroaia. Pbeaotypically aiailar bacterial straias 
wre isolated bJ Y.E. Jeffrie• in Eqland 1 where cbey wre found to be patho1enic 1:0 the 
larvae of tile local oyater apeciea. 

In view cf the potential ecoaoaic importance of the vibrio• in the cultivation of 
biwalwe molluscs, Dr. Colwell'• laboratory baa explored the 1enetic and pbeaotypic properties 
of aix strains of these patho1ena. With thia information it abould be poaaible, uaiq 
recombinant DllA technique•, to dewelop vaccine• against these pathogens. 

Tbe Maryland researcher• alao are currently attempting to clone genes that code for 
cnaracteriat1ca auch •• diaeaae reaiatance and growth bor.one production in the oysters. 
Succeaa in these endeavor• vill greatly increase the yield of oyslera in aquaculture. 

llybrid vi1or 

"Hybrid vigor," a vell-knovn pneno-non, is associated with heterozygoaity lvbich occurs 
when parent organia .. contribute different aenea - alleles - at a specific locus). 
lesearcnera have correlated 1111ltiple locus neterozygosity with in~reaaing growth rate and 
metabolic efficiency in a variety of apeciea, ranaing fro• aspen• to hu .. ns. 

leaearchera are ea.ainiq the effects of 1enet1e heterozy1os1ty in a variety of aar1ne 
bivalve•, both in natural populatioaa and in laboratory envir~1111ents. For ex..,le, oyetera 
1rovfo1 in a •~• bed or in culture di1play considerable variation in growth. Correlation of 
the c~ze and &rovtb rate witn neterozy1ou• alleles raay elucidate adaptive -cnania .. which 
are ~rtant in aquaculture. 

Researcher• at tbe lodes• Karine Laboratory of the University of California (Bodega Bay, 
Calif.) aade a survey of the aene-enzyae variation in population 1aaplea of 1everal apeciea 
of oysters (Craaaoatrea). Usina electropboretic &els to vi1ualize the product• of the 
different alleles, ... , karyotypic and morpholo&ical siailaritie1 were found aaong three 
sub-species of C. vir1iaica, •Uil••tina evolutionary conservation of a basic developmental 
aene re1ulacory prograa. Tvo other specie• of oysters studied shoved clearly evolved protein 
differences characteristic of old and well-separated bioloaical 1pecie1. Like other bivalve• 
that have been surveyed for 1enctic variation, the Craa1oatrea show sianificanc 
heterozy1oaicy. 

U•i111 a different experi .. ntal de•i&n, I. Souro1 of Dalhou1ie University, (Halifax, Nova 
Scotia) and I. K. loebo and S. I. Shumway of the State University of llew York at Stony Brook 
allowed that the fa•te•t arovina eastern oysters are al•o the •o•t heterozyaoua. Y. Fujito of 
Japan decerained this to be true of tbe Pacific oyster as well. When the effects of 1in1le 
loci were de,erained, researcher• found that in general (with only one exception), all aene 
loci contributed co tba rt1lacion8hi1 bet~••• 11eteroz1101ity and arovtb rate. 

la addition, researcher• at ltoay lrook d•t•rained that heterozyco1ity is linked with 
.. tabolic efficieacy. A8 reflected by rates of oxy1en conaumption, tbg ratio of eneray 
availat»le for &rovch to total ener11 abaorbed increa1ed with individual beterozyaoaity. 

leceroayaoaity ia.olvins ... 1ciple loci alao inf 1ucncea the reapon1e of oysters to 
starvation. lotll Cha baHl oxygn uptake and tbe rate of veianc loaa decreaHd sianificantly 
vitla i11ereaains beteroayaoaicy. lciencista thus attribut• the link between sucn 1enet1c 
variability aod .. tabolic efficiency aa th• key to the positive correlation between 
lletero•JSo•iLy aad &rovth rate and aurvival. 
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Other atudiea OD aatural population• of oyaten. quebo&a, ...aaela. coot cl ... aad oyner 
drill• baft abOVD a poaiti-.e correlation betveea beteroaypaity aad 11e&SUres of fitaeaa aucb 
u &ZV'ftb rate. tiaaue vei&ht aad fecuadity. Aaimala collected froa the field caamot yield 
definitift aemtic data aiace t:beir parentage ia unlmovll; bovever. the uae of pure-bred 
atoct ..tea it poaaible to define and iaolate apecific allele• vbicb are reapoaaible for 
different traita. 

Dr. Laara Admlkevicz and col!.eaguea at Georae Mason Uniweraity (Fairfmt. Ya.) ban 
atudied the specific effects of 1enea tbat code for different foras of tbe •- enzyme 
(allozymes) in a laboratory population of cl-. lhey disco-.ered that t- 1ene•. LAP and 
PQl-3. are .. aociated witb shell size. 

1he LAP allele not only affects size. but is also a key to the ability of SOiie bivalves 
to acclimate to cbaacina salinitiea in eatuaries. Dependin& on tides and rainfall. the water 
in an eatuary varies fro. nearly freab to quite salty. thassels adapt to this cbaagina 
environment by chaagiac their interaal o..olarity. lhis reapoue to cbaqea in salinity u 
under tbe control of the euyme leucine aainopeptidase. Vllich breaks dOVD the proteins r.o 
free amino acida in order to adjust tbe iateraal o..olarity. lhe mas1els thus -iataio a 
"no~1· cell volume by keepiq constant the difference in osmotic preasure be~veea inside 
aad outside the cell. 

1he enzyme is controlled by a gene witn -1t1ple alleles. Dr. a. Gartbv&ite of the 
Karine Bioloaical Laboratory at lioods Hole. llaaa •• bas deterained tbat tnere are tilree LAP 
alleles in the ... aael Geukensia deaiua. lhe frequency of tvo of these alleles. LAPl and 
LAP2. ia correlated with environmental salinity: LAPl increase• in frequency and LAP2 
decreases in frequency in lov aaliaity eaviro1111eata. 

ly analyzina shell size and by direct measure.eats of growth rates. researcbers found in 
lov •~liaity environments. mussels with the LAPl allele grow faster and have heavier tissue 
weiahts than those with LAP2. lhe reverse is true in high salinity environment•. 
Dr. Garthwaite also bas shown that BIHels poaaeaaiag the LAP1 allele s- ive better undei 
lov salinity conditions. 

la addition. Dr. Garthwaite ia investigating the genetic structure of a pure-bred strain 
of 11. -rcenari~. usina quahoa• lllppJied by the Aquacllltural Research Corporation. a hatchery 
in Deais. ll&H. which has been aelecting and breeding .. rketable size quahogs for 11ore than 
tea years. Bis studies ahould abed aew light on thts evolution of adaptive eecha:•.isas in this 
speciaa. ?bis re1earcb al10 ha• important iaplications for aquaculture. Garthwaite said. 
"especially vbea (~• is u.ually the case] laboratory reared juvenile• are tran1planted to 
natural fi·dd envir.,...nts to ce111plete their grovtb to .. ratable size." 

Advances in .. riae biotechaoloay are .. ki3g it possible to breed shellfish that are 
optimally suited for the environ.eat in vhicb they are to be 1rovn. Straia. developed in 
this vay generally should grov faster and heavier than organis .. collected in the natural 
envir~nment - to the delight of aquaculturists and consu.ers aliite. (Reprinted with 
perai~•ion froa GenetLC Enaineerin, -!!!,. Kary Ann Liebert. lac •• Publishers. April 1Y85) 

Planning an aquabusinesa 

Since World War II. 1ntenaified rasearch in .. r1ne science and enaineering has fostered 
a nUllber of adva:..:es in .. riculture technoloay. Suc:b atlldies have aenerated baseline_ data 
•bout behavior. nutrition, reproductive physiology. control of di•••••• and parasite•. and 
various ecological par ... ters. Hi&h populations of fish_ and shellfish ca~ now be confined in 
cult>1re systeaa in ponds. cages or racev,ys through vhicn water .. , flow or be rec7cled. 

llore recently. scientist• have been eaploying the tools of molecular biology to .odify 
aariDI! orgaai .. •. to .. 1ce thew arov faster, reproduce more effici•ntly. resist disease and so 
on. However. translating such re•earch froa the a.D stage into a business require• rn 
understanding of the particular probl ... inherent in scaling up an aquabuaine•• to a 
c01111ercially viable enterprise. 

The greater availability of public and private a.D funding. combined with wider 
recognitio~ of the need aad prospect• for celll9ercializatioa of .. riculture, have spurred the 
develo,.ant of •quac:ulture technology. Mariculture is becoming a 110re attractive 
propo1ition, partly H a conHquenc:e of tne increaain1 costs in the capture fishery and the 
declining cost• of culture f i1hery •• productivity i.,rovea. 

However, reslllt• of racet1t a.o in biotecn"ology and aquaculture have not yet been 
incorporated into the bro-1der context of operecs..:.ns which can be referred to as "vertically 
intearated aquaculture (VIA)" - a c~rcial fish fanioa1 •y•t•• where the grover has control 
ove~ product~on, proce11ing and .. rketina frO!S ~h• initial •••ding of th• culture to final 
•al•· 
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VIA requires integrating a number of variables. Soae of tbeae variables (such aa 
predation. disease, and otner environmental perturbations) are difficult to control but .. y 
be predictable; other variable• (such •• food supply and breed of fiab) are controllable but 
are not yet vell enough understood in teru of ayat ... engineerina criteda. Altilougb a 
g=eat deal of baseline data nave been accumulated about desirable species. llUCb of this 
inforution has not yet been traralated tnrctuan critical scale-up trials into c~rcial 
enterprises. A frequent 1cenario ia that of the experimentalist who baa been enc~raged by 
entrepreneurs into attempting full-scale application of concepts and tecnoiquea only recently 
developed and practiced in tbe research laboratory. 

lla~iculture requires crucial eco1yste.a ••naaement; thu1, it ia extremely 
site-sensitive and dependent on both specific cbaracteri1tica of an oraani••'• ecoay1te• and 
the society vbich vill con•- the "product". llariculture ha• long been l-r•cticed •• an art 
in Southeast Alia. China and the Mediterranean area. llollever. ve have only recently gained 
the necessary technical knovledge and an appreciation of the social and institutional 
influences on biobuaineaa to translate the art of mariculture into practical c~rcial 
technologies. 

These technologies .. y be transferred froa the organi .. 'a native ecoayatea to other• 
around the world - particularly vithin the aaae latitudinal liait1. where the characteri1t1cs 
of ecosysteaa are siailar enough to perait technology transfer vith relatively little 
adaptation to acc011110date variabiiity of aitea. llovever. any plan for a .. riculture ventur~ 
llUSt also take into account the aany social, cultural and economic characteristics of the 
different societies that share a latitude. 

Criteria for inve1taent 

The coaponent1 of marine aquaculture production syate .. are designed to fulfill the 
goals of national as well as corporate planner•. tbu1, their criteria for inveataent may 
involve 1ocial conciderationa such aa job creation, political considerations aucn aa foreign 
exchange iaprovement and infrastructure development. or solely ecGnomic (profit-making) 
considerations. Planne~s, nowever, are uncertain about the degree of risk and the extent of 
potential rewards - the inveatibility - of marine aquaculture. 

Traditional subsistence aquafarming yielded 200 to 500 kilogr~ of biomass per 
hectare - a harvest whica reflects the natural carrying capacity of a crop 1pecie1 in most 
coanal ecosystems in the t:copics. The aquafana was either 1eeded by natural "recruitment" 
(opening a gate to a pond, letting the tide bring 1oae fish in, and then clo1ing the gate) or 
by actively gathering young froa the wild. 

In contra1t, large scale industrial mariculture require• much greater productivity. The 
beet way to incre-.1e productivity ia to provide high •tocking den1ities by seeding with 
juvenile• bred in a ha,chery. However, 1uch increases in ani .. 1 crop densities create 
special demand• on the sy1tea. Energy "1ub1idies" - feed, water exchange•, aeration, and (in 
soae case1) heat - auat be provided. High water quality •ust be •aintained. which require• 
preci1e monitoring of the chemistry of 1aline water• a1 well as the overall water condition. 

In addition, a highly re1ponsive 1utomated-feedback controlling aechanisa - to 110nitor 
oxygen, level• of nitrites, temperature and other physical or chemical paraaeter1 - is needed 
to ensure a healthy environment for growth and survival. Problem• created by other organi••• 
in the 1ystem - pathogens, para1itea, predator• or c,.petitors - auat be quickly re1olved. 
the "unnatural" condition• of •-oded aquacultural eicosyateu neceeaitate greater technical 
sophi1ticatio" than was required for subsistence far~in& operations in the natural ecosystems 
of traditional coa1tal zone aquaculture. 

Special mana1e11ent skills are required to 1hepherd the aquabua1ne1a venture through it• 
various 1tagea: from 1pavning in a hatchery through larviculture, nursery and sr~out in 
the production pha1e to harve1ting, processing, packaging and distribution in the .. rketing 
phase. Great efficiency and economy can yield nigher productivity. 

YIA1 are usually capital-inten1iva ventur••· a.cause they aenerally require three to 
five year• ,o get in the black, they d ... nd capital re1ource• that can au1tain the lo•••• 
nor.ally ~nticipateu durin1 •tart-up, •• well a1 the unexpected pertubation• vhich frequently 
plague h;sh risk bio-industrie1. Undercapitalization has haatened .. ny failure• in 
aquabuaineHH. 

Selecting a apecie• 

Since-the priaary motiv•tion for a mariculture enterpri1e i1 to put food on the ta~le, 
.. rket par ... ters 1hould guide the de1ign and aanagement of the vent~re. Pirat, traditional 
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food habit• and tabooa in the .. rket should be considered. Only o fev preferred species -
out of the thousands of aquatic plants and animals that inhabit both fresh and salt water• -
are beina investigated •• candidates for de111esticatioa. 'l'bese species enjoy hi&h acc~ptance 
a.ong consumers which contributes to high .. rket values and make• palatable the risk to 
investora. 

Other iaportant criteria include ease of preaervation and prepara~ion and nutritional 
qualities. In addition, subjectively judged attributes such as flavour, texture, colour, 
luster and fora will often induce the coa&umer to embrace or reject an aquafoocl. 1be 
validity of relyina on theae subjective factor• bas been borne out by consumer teats 
involvina taste, odor and appearance. 

Aquacultural conditions can alter ao.e of theae aubjective factors, so the culturist 
should be alert to chanaea auch •• of f-flavoura or aoft textures that would reader the 
product leaa appealing. Management 1111at consider other .. rket criteria related to problems 
of .. nufacturing efficiency, such as dieasout percentages (that portion of the whole animal 
that is .. rketable aa food, or the ratio of meat to bone). 

Saltervater vs. fre•h~ater faraing 

Although people frequently draw an analogy between terrestrial and aquatic ani .. l 
huabandry practices, the analogy is not alwaya an apt one. Moreover, such an analogy appliea 
1111ch better to freshwater faraing (such as for catfish and carp) than to .. rine apecies which 
are .. naged in 110re hostile envircuments. For ezample, saltwater far9er• 11Ust contend with 
solt-induced corrosion, predator ~nd competitor species. 1heae factors and other• - such •• 
ill-adviaed atte11pts to locate aa operation on coaatal areas that are subject to high energy 
wave action, atora and eroaion - make it unreaaonable to C09Pare auch a venture with poultry, 
swine and cattle husbandry. 

Unleaa rontrol over the reproductive cycle of the crop specie• ia auaranteed (so aa to 
enaure an adequate seed supply for atockin& the next generation and perpetuation of the 
operation), culture technology carries a high risk. Karine fish are 110re of a prablea in 
this regard than freahwater fish, due in larae part to a lack of baaeline information of fiah 
behavior, reproductiv• physiology, diseases, and baaic nutritional requirement• for aaltvater 
species. For eaaaple, c~rcial .. riculture development has been severely constrained by a 
bottleneck in the larval stage of fish development, created by probl.-. of feeclina 
aaall-.outh fish larvae and achieving high aurvival in larviculture of aarine apecie1. 

Another liaiting factor in an aquaculture operation ia nutrition durin& the crop 
species' arovout phaaes. the cost of feed and feedin& is the laraest sinale itea in an 
operatin& budget. thus, any gains in efficiency throu&h i•l'l"oved nutrition and feeding 
technology (or perhaps throuah ge~etic .. nipulationa vhich will enable a specie• to arov 
laraer and faater) can help to aip1ificantly increase profits. 

To enaure the arovth, health and aurvival of hiah denaity p~pulations confined in ponds, 
cagea, raceways or elsewhere, a feed supple.en~, or even a ca.plete ration, .. , be required. 
Such rations are usually formulated froa aari~ultural residues, various food proceaain& 
wastes, oilseed cakes, and fiah .. al. 1he latter not only supplies essential .. ino acids and 
lipids, but apparenr.ly 1rovth-pr0110tin& aubatancea and attractants aa well. However, very 
little classical nutrition research ha• been conducted on th~ .. rine species th3t are the 
llOst likely candidate• for aquaculture - and it will be iapoaaible to optimise the cyatea for 
profitability until better information about the essential coaponenta and proportions of 
diets is available. 

Lara• scale operations are also li•ited by diseases and parasites in hatchery operation~ 
and in the nursery and arovout ataaea in the crop aniaal'• life cycle. Predation and 
poaching are probleas which have occasionally liaited an aquabuaineaa. In some environments, 
institutional constraints have .. de it difficult and expensive to operate the buainaea. 

SitA location 

Once a crop ap& ~ •• has been selected which will satisfy - particula~ .. rket and the 
aoat suitable culture technoloay has been vork•d out, on• 8Ust select an •PPTopriate •ite. 
this decision is crucial for the success of the venture. lcoloaical requir ... nta (such as 
water quality, soil•, and aeterioloaical criteri•) aad economic, polit~cal. cultural and 
aociolo&ical factor• must be considered. All of the•• issues can be liaitina f•ctora in the 
•ueceaaful apJlication of a bu•in«1a plan. 
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A number of enterpriaea in the United State• have colla,.ect due to poor aite selection. 
Site-related cause• of failure of aquabuaineHea have included hurrh.anea, water quality aad 
supply, pollution. regulatory conatrainta, and oppoaition to the venture by the iacli&enou. 
fiahin& ca..unity. 

Scaliy-up 

Scale-up of an experimental laboratory operation to laqer ai&e ia needed to senerate 
enoup aalea to juatify the hip inveat.ent coat of reaearcb, devel_opmnt and atart-up, •• 
veil •• to sain the advantasea of economy of acale. llovever, becauae of the complexity of 
the ayate918 (particularly in vertically intesrated operations), the nature of the development 
proceaa and the maanitucle of the problems iDTOlved in the transition fram lab to full-acale 
operations are often aiaunderatood. 

A pilot fana 911at function •• part of an ordered aequence of development atepa in order 
to adapt the hiply aite-aenaitiv• production technolosy to the apecific enviroa.ental 
condition• in which it muat operate. Before the soal of bigb productivity can be r-li&ed, 
the interacciona of such controllable variable• •• atockin& rate, ration compoaition, feedin& 
&80UDta and freqvenciea, poad fertilisation, water exchanse rate aad aeration muat be 
uaderatocd and optiai&ed. 

The decision to inveat in aquafarains should be predicated on an in-depth analyaia of 
the ai&e and nature of the .. rket and a deteraination of the elaaticitiea of deaand for and 
price of tbe crop apecies under consideration. !he probable need for product and .. rket 
development ~roar ... ahould be evaluated. At the same time, the atate-of-the-art of the 
technological components must be aaaeaaed to determine the degree of risk being assumed aocl 
the site selection criteria that muat b£ aatiafied. 

Bank financing 

Bank financing ia 110re attainable after completion of at least two crop cycles in the 
pilot facility. Dle experience and data accumulated fr011 a pilot operation vill help provide 
a 110re propitious debt/equity ratio to facilitate early expansion to a full scale facility. 

The private sector justifiea inveatment in .. riculture by mea1uring the potential for 
aalea revenue and profitability; the public sector ju.stifiea auch investments by projecting 
rural eaployment and the generation of wealth in the fora of hi&h protein foods. However, 
before ve can .. ke vertically integrated aquaculture a aignificant source of food for people, 
individual~ from 1overnment, inclu1try and the univ .. raity COlmlUnity need to understand aore 
about the technical probleaa that relate to this com11err.ial fish faraing syatea. (it.printed 
vith perai1sion from Genetic En1ineerin1 llews, Mary Ann Liebert, Inc., Publishers, April 1985) 

.Agricultural Application• 

llev hybrid canola joint venture foraed 

Dr. John Evans, Chair11an and Olief Executive Officer of Allelix Inc., of Ki1ai11auga, 
Ontario and Lorne Hehn, President of United Grain Grover• of Winnipeg, announced that both 
c011paniea had formed a joint venture to develop a:id 1ub1equently .. rket hybrid c•nola 
varietiea 1uitable for We1tern C.nada. canola i1 Canada'• aoat widely planted uil1eed •nd an 
i•portant caah cror for Caa1dian farmers. 

The objective of the joint venture ia to develop comiiercially u1eful hybrid• with 
iaproved yield and quality characteri1tica. In 1984 Canadian farmer• received aore than 
$1 billion from canola aalea and it i1 expected that yield increa1e1 due to hybridisation 
could add 25 to ln per cent to that. 

Ba1ic rea•arch and plant br ... din& vill take place at Allelix, which ha1 an 8,400 
1quare-.etre laboratory in Ni11i11auaa and a 40-hect•re re1earch farm, COllPl•t• with 2,000 
•quare-.etre 1reenhou1e, near Geor&•tovn, Ontario. Allelix'1 breedin& proar .... i1 
reinforced by •ophi•ticated re1earcb capabiliti•• in cell fu1ion, plant tia1ue culture, 
anther culture, aolecular biolo11 aa4 bioc:h .. i1try. In addition, •omacic cell fu1ion vork, 
ino1olvi111 co-oper•tion between Allelix and the Univer1it1 of Guelph, ha1 been partially 
aupported by a arant froe the llational le•earch Council throupa the PILP progra .... 

United Grain Grov.ra vill a11i1t in the 1election and operation of teat locatio~• in 
We•t•na C.nada. la future 1•ar1, •• hybrid• 3r• dr.veloped and COll9erciali&ed, UGG will h•~• 
pri .. ry reapc.naibilitJ on behalf of the joint venture for the production and aarketin& of 
1ufficient quantiti•• of 1ef'd to ... t the aeeda of We. 1rern Canadian far11era and th~ aeed 
iadu1tr1. (Sourcei CO!f!DY lev• 8'!l•••e, 24 April 1985) 
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Autamatia& plant cloaia& witb a bioreactor 

AD a1ree.ent to develop commercia! applicatioraa joiat!1 for lar1e-•cale, aut011&ted 
plant-cloniq ay•t- bu been aipecl by &rtbur D. Little (C.-riqe 0 llaaa.) and DllA Plant 
Tecbnolog (Cianaainaoa.0 •.J.). '!he cloa.ia& •J•t- could penit tbe c~rcial productioa. 
of ualiaited. identical copiea of econoaically important crop pl-ta. 'lbe companies 
pre.ioualy completed a feasibility atudy tbat led to the dewelo,....t of a prototype 
bioreactor ayat- uain& apin-filter tecbnolou. 'Ibey n:port tbat tbey are - tallr.iq to 
-jo~ coZ11Grat1oaa about dnelopiq cuatoaized syateaa for apecific cropa. (S-rce: 
Qaemi.cal IMelr.. 10 April 1915) 

Kicrobea retain moisture 

l?rdic llicrobea will nov turn sterile desert• into fertile fiel .. s. liotecb Inc. bas 
dneloped a 11etbod for doin& thia vhicb ia aov uacler study by tbe llordic department for 
develop11ent aid. 1be •tbod calla for aprayia1 •icrobea °" tbe desert folloviq tbe plaatiq 
of faat-arovin& treea and buabea. '!he aicrobea for11 a viscoua layer tbat pre.eat• tbe &round 
froa dryiq out. It DOl'll&ll:t talr.ea only daya or boura for tbe deaerL to dry out after ewen 
tbe bardeat rain. (Eztracted from Sweulr.a Daabladet, 8 February 1985) 

Plant that -Ir.ea ita ova pesticide 

Pl-t Genetic Syat- baa dewelo,.ct a tobacco plant tbat makes ita ova pesticide tbrou&b 
1enetic eqiaeerina techniq .... a. '!he pla~t produces bacterial toxia that Ir.ilia insects by 
deatroyin& tbe liniq of their suta. 1be sene vaa isolated fr• lacillua tburin&ienaia and 
i .. erted into a Ti pla111id to carry the 1eae into the plant cells. Tobacco ateaa -re 
treated with preparation• containiq the 1enetically altered plaaaid 0 and tbe d ... &ed tissue 
-• then acraped off and srova iato a callus. the calluses can then be IRllll iato -ture 
plants. Teats coaf ira that the tobacco plants do produc• the toxin. but further studies ~ill 
be needed to determine if the 1enea are paaaed onto future 1eaeratioaa and whether the plant 
produces eaou&h toxin to Ir.ill iaaecta. (Source; Nev Scientiat, 14 FebTU&ry 1985) 

Food Production and Food Proceaai!!I 

Instant beer 

liria leer. Japan'• bi11eat br.-ry, says that it can nov brew beer in a day instead of 
a VIPek in an experimental bioreactor at its Taaalr.i research centre. When Kirin'• "biobeer" 
comes to aarlr.et it will be a.on& the firat of a spate of aodern bioreactor products e.errin& 
fra11 Japaneae industry. 

lioreactora are a fancy aame for an old idea. In ancient tillea, ailk was stored in calf 
atoaacha so that rennin, an enzyme in the atoaach, could act aa a catalyst which helped ailk 
proteins coasulate into cheeae. Hoclern bioreactora work .. cb more efficiently, aainly 
because of tbe new technique known aa ~bilia~-:?n. Instead of leavin& the catalysts and 
other cheaicals to ain&le freely in a tank, the eazymea or cells can be bonded on to fixed 
structures inside it. In principle, the catalyst can than keep vorkia& without bein& washed 
away. lioreactor1 have other advanta1ea. ly hookin& i..obili•ed cells ro transducers they 
can fora bioaen•ora which keep close control of ch .. ical reactions. Their extra efficiency 
aean• there ia leas need to ju11le with temperature• and pressures to aalr.e proceaain& 
co•t-effective. Kirin'• bioreactor ~biliaea yeaat in a basket of bead• aade fr011 calciua 
alainare which foraa a faat-reactina core to churn out alc'>hol vben the &rain aixture flows 
paat it. (Extracted fr011 Ibc gsopowiag, 18 May l98S) 

Cheaical Applications 

En&Y!! 1routh seen 

Real annual 1rovth of 6.S pe:r cent will push US industrial emyme c1 ... n0 to S2SS.. by 
1981, accordin& Lo US coa•ultaat, Frost 6 Sullivan. 

fCK'CI preparations are the l .. din& use, accountin& in 1913 for three-quarter• of total 
demand of $11S.. !n&Jlle uaa in food preparations will rise frOll $1409. ia 1983 to aoae 
$190a. in 1918, the coaaultaat• predict. Corn proce••ia& account• for over half th• en&Jllf!• 
used in the food •ector; dairy ap~licatioaa for a fifth. 

The second bi&&••t aector, pha~ceuticala and .. dical applications, i• predicted to 
1rov fr0tt S30a. in 1913 to $40a. by 1981, thus aaintainin& a eteady wark•t ahar• of 1~ par 
cent. ~1yma~ for c~eaical •JDthe•i•, worth SlO-. in 1983 or S ~ar cant of the aarket, will 
ar"" ali&ltt ly to $1511. or 6 par cent of th• aarket, Fro.t 6 Sullivan predict a. Th• 
con1ultaat •nviaaaea ena,..tic production of athylen• oxide in th• 1990a. 
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Glacoae ..,1aae mad i8Gmeraae are predicted to arov at aa aaaaal rate of ower 9 per 
ceat. while reaaia vill arov at oaly 3 per ceat a yur oYer tbe aext fev years. (Source: 
Earopeaa Oaeaical 11eva. 20 limy 1915) 

liopolJ!!r• ia medicine mad paCka&illJ 

lioloaical pol,.era c- aov be deaipaecl vitb specific pbyaical properties. tbaak• to 
biotecbaol0&7. ?be ..,.t pr-i•iaa area for biopol,.era ia tbe bi-Oical sector. accordiq 
to a nev study from lioiafor9atioa Asaociatea (IIA) aad tbe US coaaalt•t. Qarlu B. Uiae. 

Alth-p -at biopol,.era are obtained f~ pl•t aad aaiaal aoarcea. aicrobial products 
obtained by fermeatatioa are pot-tial aabatitatea vbea coat-ffectiwe aev tecbaoloaiea are 
eweataally dewelopecl. lmprowed fermenter deaipa aad proceaa coatrol and -re efficient 
recOYery ayat- currently oa tbe draviq-board should lover coat•. BIA predicts. 

?be moat videly used biopol,.era are starches. cellulose deriYatiwea aad alaal 
polysaccharides like aaar. carraaeeaaa aall alaiaic acid. ?be paper ialluatr. ia tbe leadiq 
iaduatrial ead-uaer of biopol,_era, aad tbe food iallustry tbe bigeat uaer ia tbe couumer 
aector. ?be use of polysaccharides aucb as saatbaa aua ia eabaaced oil r..:OYery is alao of 
aroviaa iaportaace. 

Profeasor Tony Siasltey of llaaaacbuSP.tts Iaatitute of Tecbaolou. who co-authored tbe 
report, predicts tbat bioloaical polyaers vill fiaci a place ia bulk pac1ta1ia1 applications 
where bio-dearadability is at a preaiua. Italy ia posbiq for a baa oa aoa-bioclearadable 
plastic pactaaiaa by tbe end of tbe decade for ea.iroaaeatal reasoas, altbouab there are 
stroaa doubts a1 to vbether tbia cJID be achil?Yed. 

Siaskey reckoaa tbat current deyelopaeata ia biotechn~lou. iacludiaa aenetic 
eaaiaeeriq, could briq don the price of a bioloaical tbenioplutic like 
polybydroxybutyrate (PBI) lo econ-ic levels to permit its use in plastic baas by the Italian 
deacaliae. Sinaltey aad bia colleaaea at IIA are currently studyi:ia the production of PHB froa 
bacteria. ICI haa been deyelopiaa this biopol,aer for a number of years vith a viev to u1in1 
it in bioaf'dical aad electr~~ic afplicatioaa. Its aoaoaer, bydroxybutyric acid, could prove 
to be a valuable intermediate for stereo-specific synthesia of druas and fine ch .. icala due 
to its stereoisa.eric purity. 

A bioloaical pol,.er which is fiacliq increasina c01mercial succeaa is hyaluronic acid. 
lbia ia sold for uae as a buffer •&eat ia eye operations by tbe Svediab coapany Pharmacia, 
and has areat potential for a vide Yariety of uaea in huaan and aniaal health care. 
Applications exist ia ~e treat .. nt of joint probl ... in huaaas and, loqer term, in 
drua-deliyery ayateaa. Byaluronic acid aay find other uses because of its areat optical 
clarity. 

Pharmacia obtaiaa hisb 90lecular veipat hyaluronic acid by extraction froa cockscoab1 
and plans to continue doiaa 10 for the tiae beia1. Ita techaolo1ical ed1e lies in its 
a•paration and purificati.on expertise, vhich enables the production of Yery pure aaterial. 
The coapany ie developina a bacterial route to tbe pol,aer in conjunction vith BioTechnolo&y 
General of Israel and is thoupt to be close to c01merciali&&tioa. It is also vorkina on 
secoacl-ceneration cross-linked hyaluronic acid pol,aera for applications ia buaaa joints. 
(Sourcei European Chemical leva, 25 March 1985) · 

Biotechnolo11's webbed develOJ!!!nt 

Spiders' veb• could 1cillulate excitin1 adYancea in biocechaolo17 durin1 the next 
decade. Trevor Jar11LD froa PA Techa~lo1y ia C&llbrid1• told a conference in Geneva that the 
biotechaolo1y iuu1try .:ould providt. spiders' webs, vitb their unusual structural propert iea. 
to the aaterial1 industry. 

Jarr.aan ia not 1u11estin1 •tartin1 a •pider fara, but 1eaetically ea1iaeeriaa the protein 
vhich constitutes a •Pider'• veb. Tne•e aacerials vould be neaded in lar1e quantities and 
-~~.t provide the sti.,lu1 for re•••rchin1 va71 to aake bacteria provide lar1e yield•, ••Y• 
Jarman. So C•r biocechnolo1y coapanies have coaceacraced on producia1 pharmaceuticals which 
are valuable in ... 11 quantities, becaua .. bacteria currently 1ive aaall yields. 

Genetically en1in.ered .. terial• vill have to c011pete vith exi1tin1 ~~bre• and plastics 
that are petroleu8 ba1ed. lut Jarman believe• uncertain petroleum price• aay aive biof ibre1 
th• ed1e. 

An excitina po11ibility with bi011&terial1 could be to llOdify their structure to obtain 
1pecific physical characceri1tic1. lven if th• biotechnolosy industry is n~t ready yet to 
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•xploit t19e idea of modifyiq structures foaad in nature. t19ere ia a -altb of natural 
products tbat could be aenetically eqiaeered. o.e i• reailin. a protein wbicb atorea 
mec:baaical energy. It ia fOUDd in iaaecta' viqa and fleas' lea•· Aaotber ia elaatin. 
Collasea and elaatin are .. jor compoaeata of blood weasels. Coll-sea can be extractecl fraa 
tissue iatact. but elaatin caaaot. Ceaetically eqiaeered elaatin plus eztracted collaaen. 
says Jar.an. could be used to build nev blood wtHeh. (btractecl fraa llev Scieatist. 
30 llay 1915) 

Eaerp mad Enwirowatal Applicatiou 

Ia bioeaerp stalled! 

•ean bioeaergy deli..er tM dewelo..-ent aood•. or is it a dewelo..-ental cul-de-sac?" the 
questioa, poaed at a recent coafereac:e oa biaaaaa energy, reflects tbe -fortunate fact tbat 
despite years of talk and research, tbere bas beea little prosreaa in barnessiq bioeoer&y ia 
tbe aerwice of development. 

lio.aas - .. inly wood, crop residues, mad dun& - is tbe primary source cf eaer11 in tbe 
dewelopiq world. lut tbere are oaly a baadful of iurancea vbere bioeaeru ia supplyia& a 
aisaificant fraction of an area'• paver needa - sucb aa lrazil'• •ucarcane-etbaaol conversioa 
scbe.e, the 8UIUfacture of bio&•• from duq in Cbina'• Scecbvaa Pro.ince, aacl tree 
plantations tbat supply feedstock for paver plants in tbe Pbilippiaea. 

A£ tbe coofereace, llllicb vaa apoaaored by tbe World leaourcea lDatitute aacl lockefeller 
lrotbera Fund, tbe aase.bled experts •&reed that technolo1ical obatacles to efficient 
bioeaeru syatems -re in•i&nificaat compared vitb aocial, ecoao.ic, aacl institutional 
impedimenta. 

liaaass ener&y systems, to be economic, mist be .. ltipurpose, coaibined vitb food, 
fodder, fuel, fibre, or fertiliz•r production. tbey rely on local raw .. teriala, labour, and 
1a1t1ative. lioeaeru tbus cuts acroaa all aectora of the ecODCl!mJ and ia intimately iavolvecl 
witb local patteras of domestic and econe111ic activity. Even relatively ai.,le technologies 
sucb aa efficient cookato.ea have not been videly adoptecl becauae of developer•' failure to 
understand local needs and preferences. 

Moat coaference participants seemed convinced tbat bioenergy ayatema have boundless 
potential for contributin& to national self-aufficiency, spurring rural development, and 
sloviq enviroameatal eroaion. 

lut prevailin& forcea are hoatile. Ecoaaaically, bioener1y development ia being elbowed 
out by a vicious cycle. Government oil aubsidies hold the price of biomass fuels far below 
their real value, and price controls on •&ricultural products prevent farmers from .. kin& 
lon&-tera investments, and drive thea further into .. rginal lands as pri.e agricultural lands 
are devoted to export crops - vhich in turn are used to buy oil. 

Further110re, llOSt bioenergy syst ... are not aov particularly econo11ic unless social and 
environmental benefits are calibrat .. into the equation. Payoffs are iong-tera. Private 
inv•stors are vary, particularly because of the thorny issues surrounding ownership of the 
resource base. 

there are also powerful institutional illpecliments to bioen•r&J• It has no institutional 
focus within 1oven.-.nta, vhere a&riculture, ener11. and forestry •inistrie1 puraue aeparate 
a1endaa. leaearch, focused in developed countries, ia di•orced from practice. And trainin& 
in bioeaer&Y ayat ... , accordin; to one participant, can only ~ had in tvo placea - the 
Univer•ity of lancy in France, and the Uoiveraity of Hawaii. 

The evidence to date iaclicat~• that chan1e requir•a aupporc from tbe hi&heat levels of 
&ove~nt. lut biomaaa, the "poor ,.eople•' fuel," is •omethin& developin1 couatriea "ant to 
&et avay from. Cora•ll biolo1i•t Dewid r~ntel ot>.erved that a• far •• political ~·• appeal 
1oe•, •&riculture ha• lov atatu• in mo•t CGuntrie•, foreatry i• lower, and bioma•a ia "the 
pits". 

Th• contrast between the wiaioo• of technolo1i•t• and the 1ras•-roots realities ia 
probably a• atrikia1 in tho bioeaer11 field aa in acy other aapect of develo..-nt. For 
ex.mple, Princeton physiciac lobert Villi ... , of the Center for la~ray and lnviro ... ntal 
Studie•, 1.t•e a pre•eatatioa d...on•tratin1 that it it poaaible for the entire world to enjoy 
a ttaaclard of livin1 COllp&rable to Europe in 1975 vhile reducin1 per capita ener1y uae by 
half. ly 2020, he •aid, new wood-efficient cook•tovea could be converted to r~•; 
1.t•-turbiae co1eaeratioa could ~pen th• way to efficient, decentralised local induatry; an~ 
bi011at•-derived fuel• could •upply eaer11 for tranaporcation. 
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lut a billt of the political obstacles that pique nea 80clest efforts at cllaqe was 
offered bJ Vaa&ari llutllai, fOUDder of lea1a'• social foreatry or •c;reea1>e1t• .,_at. 
llaathai. a fanier'a da..pter tilao llolda a -ster'• dep-ee ia bioloa1 froa the Uai-nity of 
Pittabur&h, bu taqled vith the sowenmeat and ewea apeat time ia jail. 'l'be Greenbelt 
oqaai&atiOD has a ample f1mctioa 1 nich is to SupplJ seedliqs &Del adYice to &roupa &rOUDd 
tbe couatry tilao waat to start tree nurseries. It baa been aa uphill struasle, particularl1 
since a -jor eoal, accordiq to llaatbai, ia to proyide ...ea vit .. iac--produciaa 
actiYities without •threateaias the .ea,• tilao otbervise '"vill rige up asainst JOIU•. llaatbai 
baa saiaed aa iatenaatioaal reputatioa for ~r work, utd said r..e..,aa preaidea'! 
Daniel Arap lloi .,., •111tes to be seen plaatias treea". 

Altta-p tile coafereace supplied • eood picture of the ?:ioeaeru landacape, seweral 
s;»alter• ezpreHed frustratioc at tbe coatinuiD& absence of preacriptiODS. •I ban sottea DO 

coacrete pid-ce froa this coafereace, • cried the Iaraeli participant Uri llarcbam. People 
were skeptical tllat eitllec aatioaal sowerameats or pri•ate iaduatry vould take tile lead ia 
bioeaeru deYelopmeat, -d iatenaatioaal aid is oa the decline. 

lite coaaeuua of tbe _.tins appeared to be tbat tile impetus for bioeaeru -t c
froa tile crass roots, so a r-riority aast be tile promotion of iaforaatioa networks and 
streastbeaiq of tile tecluaical ezpertise of DODSOnnmeatal or1uizatioas (llGOs). lltere are 
•i&u that a coaatitueac1 of sorts is be&iniq to oquize arouad bioeneru. Al liaser, 
director of tile aev •eaeru caae• project ia J-ica, is orpaizias a lioeaeru Users letvork 
amoaa less-denloped comatries, vitll sa.e help frOll tile &seac1 for l~teraatioaal 
Dnelopmeat. lite United .. tioa. Development Pro&r- bas a aev project to eacourqe llGOs, 
and the locltefeller Brothers Faad has set up aa qribusiaess coaaortiua to ea&a&e ia joint 
a&ricultuTal projects, iacludi.q biomaH, witll dnelopiq COUDtTies. 

lite preYailiq assumptioa ..ana policy-..Jtera vorld-vide ia that fossil fuels will 
coatiaue to aupplJ the ea1iae for deYelopmeat. lut, accordiq to a recent paper froa 
Vorlclvatcb lutitute, ••t &lobal eaeru analysts project a rise ia eaersy use of 125 per 
cent bJ 2025, nicll would include a require.eat for tvo •re Saudi Arabias' vortb of oil. 
Ass11111i~ theae resource• become available, the eaviro1111eatal and ecOD011ic cost• vill be so 
atageriq that, as one coafeTeace pal'licipaat said, ~ere ia ao competition [bet-ea 
bioeneru and cCK&YeDtioaal f..els! because there is ao cbolce.• (Science, Vol.227, p. 1018, 
1 llaTCh 1985, autlloT c. Bolclea, Copyript 1985) 

Eztraction Industry 

~ bacteria for petrocbe11ical industry 

Scieatiata at •itto Oaeeical Industry vho were lookins for a vay to dispose of the tosic 
slud&e PToduced ia rbe treat11ent of effluent beca11e interested in tvo bacteria, aocardia and 
coryaebacteriua, c~nly f°"nd in the soil. lbe bacteria are rich in aa eazyme vhicb helps 
turn a c~D cbeaical called acrylonitrile and water into acrylaaide, an •seat used ia the 
petTocbe11ical industry to treat effluent and aqueeze oil froa tir•d vella. 

While it& competitors continue to .. nufacture acrylaaide at hi&h teaperatures with such 
catalyst• aa coppeT and sulphuric acid, Nitto plans to i..obilise ita nev bu&• and put thea 
to vork in a ... 11 bioreactor. the coapuy expects pTocluctioa coats to fall by up to 30 per 
cent. (ExrTacr.ecl froa lite EcOG011ist, 11 llay 1915) 

Industrial Kicrobiolo17 

liocle1nclable eoler 

llarlborou&h liopol,.ar• bas develo,..S polybydroxybutyrate (Piii), a biod•&Tadable pol,.er 
with properties aiailar to polJtropylene. the plastic 9Teaka clova COllPl•t•lJ in the h1111an 
body or ia •oil. PHI •i&ht tllus be suitable for u .. a• •uraical sutures, pi•• or plates for 
broken boaea, dn1-cleliver1 implauu ud WOQd dreHiqs. llarlboroup •aJ• ta•r• vill be • 
Iara• -rk•C for PD ia IE Asia, cbe Caribbean aad lrasil, where there are lar1• surplus•• of 
•upr that could IHI used to feecl bacteria Cllat .alee tbe pol,.ar. ,.. could be compatitiv• 
with oil-based plastics 1ucb a• polypropylene in tho•• areas. (btracted from llev ki.eatist, 
14 February 1985) 

liohaurd• 

Gelle• cu be infectious 

It ia po1aib~e for a 1enetically en•ineered 1•.w to •pr••d throuah a popul•tion of 
bacteria without th• help of natural ••lection. Expari .. nta ac the Univer1it1 of 
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llu.-:luaaett1 bawe alaolna tut a 1eae that baa been introduced into a bac:teri .. ca11 increa1e 
iD frequency by infectina otller bacteria. ratber tbaa by i-:artina a beaef icial trait to tne 
iDdiwidual. 

lruc:e Lnin. profeaaor of sooloay at llaaaacbuaett•. told a aeaaioc on tile ri1u of 
paetically eacineered Or&•i-. tbat be bad 8Hn tbia pb~11G9HGD in a -11 mmber of 
experi.llenu to inYeatiaate tbe infectious tran1fer of 1eaea between bacteria. llowYer. LeYin 
Hid that tbi1 i1 aot likely to happen. -inly becaue in -y plaeaida that be b~• etudied. 
tile 1eae did not increase in frequency without tile help of •election. tbMe plamd• tbat 
iacreaaed in fretpaeacy without aelection did ao because tbe aecood time tbeJ' were trauferred 
from one bacteri- to another. tile rate of traufer va1 four ti.Ilea fa1ter. (Eztrac1ted fraa 
lkv Scientist. JO llay 1!15) 

E. PATEllTS Alm lllIELLECTUAL PROPERTY ISSUES 

Patent lo. 
Date isaued; 
Date filed 

L,_... treatment to "8GYe aatibodie• 4 • .Sot.119 
April 2. 1985 
llay 21. 1982 

Stabilisiac r-DllA bo1te cell• 

Enzyme• coupled to 1ilicon dioxide 

Pla .. ida traaeferred by protopla1t 
fu1ion 

In1ulin-potentiati11& peptide• 

Epidermal 1rovth factor precur1or 
cloned 

TPA ~roductioa in ti11ue cul1ture 

lioloaical reduction of 1ulfur 
oxide• 

Lip10me1 u1ed in Lactobacillu1 
tran1formation 

4. 506.013 
llarcb 19. 1985 
June 18. 1981 

WO 85/00380 
July 6. 1984 
Dl 3174/83 
July 8. 1983 

VO 85/00312 
July 6. 1984 
IL 832010 16.9 
July 6. 1983 

WO 85/00597 
July 16. 1984 
us 514.158 
July is. 1983 

WO 85/000369 
JulJ 2, 1984 
us 11.372 
July 5. 1983 

EPO 0 133 070 
Juae 26. 1984 
ra 8310736 
June 29. 1983 

GI 2 143 110 
June 11. 1984 
us 505940 
June 2en19IJ 
Os 607 
May 10. 1914 

EPO 0 133 046 
July 30 1984 
JP 1402~7/13 
July JO. 1983 
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Assipee 
1Dwentor1 

lio-lesponse, IDc., 
Wilton. Ct. 
saaLae 

Eli Lilly and Co. 
lDcliaaapolis. Ind. 
Cbarle1 L. Ber1bber1er. Aaaa I Radue. 
Paul I. lo1teck 0 Jr. 

Superfoa &JS. frydealundnej. 
Vedbaelt, Dewrk 
Jan J. Hansen. Je1per c. tby1eaen. 
llar1retbe Wintber-liel1en 

Gi1t-lrocades IV. Delft, 
Tbe letberlaDd1 
Johan P.M. Sander•. et al. 

Whittier In1titute for Diabete1 
and Eadocriaol!>IJ, La Jolla. 
Calif. I USA J-· u. Levi• 

Chiron Corp •• E .. ryville. 
Calif.• USA 
Grae11e I. lell 

Choay SA. Geaefu1ion (S.A.l.L.), 
Pari1. France 
Gerard lrouty loye. Michel Naman, 
Patrick Choay. Michel DarllOD 

Dur.can La1aeae and AHOC., 
Pitt1bur1b. Pa •• USA 
Meint Oltbof. Jan A. Ole1akievics, 
Harold G. Weinreb 

labu1hiki lai1ha Yakult Honsha, 
Tokfo• Japan 
Mer ko ladota. et al. 
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40 Sll 0 6S2 
April 160 l98S 
June 3 0 1982 

4 0 S01.244 
April 9. l98S 
Sept. 22. 1982 

(Extracted froa "'llc-..& .. r""av-ll"-""i;;;.· 1;;;.1;;;.'..;•;;...;:l;;.:i;;;;ot=ec=h;;;ao=lo;;;.1•1oL...;•;;;.-=rst~-;;.:ra;;.:t;;.:c:=.h • 

F. 110-lllFOltl#TlCS 

University of California. 
Berkeley. Calif. 
Seymour Foael. Juliet W. Welch, 
Michael Karin 

Stanford University. Stanford 
Calif. 
Dawid R. Parks. et al. 

6 tlay l98S) 

liotechnolo1ies: Challeaae• and proaises by Albert Sasson 

the Se:ii:tant aeries is a nev 1rour of Unesco publications desianed to provide. in clear 
lanauase. ea•ily comprehensible to tbe aeneral reader. a state-of-the-art revi- of i.,ortant 
topics of our tillles. Follovina tbe first title. ltore than ~? AD Optiaiatic Asaeu-nt 
of World Eaerv. the second vol- in tile series is lioteclUloloaies: Cballeaae• and 
Praaises. a caaprebensive 0 scientific discussion of tbe practical applications of bioloay and 
tbe daainant role it is rapidly assu.ing for tbe survival of this planet. 

liotechnoloaies represent an approach. at oace bioloaical and economic. to the basic 
probleas of health •. foacl a&d eaeqy. The boolt focuses on production of basic foodstuffs, 
aicrobial feraentatioa. 0 the possibilities provided by a better underatandin& of cells and 
livina beina• and the potential of biotechnoloaies applied ~o plants. It does not. however. 
ianore the risks which these technologies entail. the possibilities. hazardous as they ... Y 
be. of actina upon the very -cbanisas of life. as vell as the considerable financial and 
strategic interest ~nvolved 0 constitute significant challenses. 

This vork, vhich succeeds in being both clear and precise without losing any of its 
scientific value, provides a coaplete guide to the fi~ld. aaking it required readin& for 
specialists and the uninitiated alike. BIOTECBllOLOGIES: CBALLEllGES AND PIOllISES by 
A. Sasson (Sextant 2), is also available in French and Spanish. lS84 31S pp. illustr., labl. 
ISBll 92-3-102091-9 Price: IS FF, available froa The Unesco Preas, 7, pla=e de Fontenoy. 
75700 Paris, France. 

Genetic E!!fineerin1 and liotecnnolo&Y Yearbook l9~S 

Edited by Alan C. Walton, President, University Genetics Company, Westport, ~"T and 
Sharon l. ~r. President, "~erbatia", Mahopac, llY, U.S.A. and published Dy 
Elsevier Science Publisners a.v., P.O. lox 330, 1000 AH Aasterdaa, Tne Netherlands 
1985 vi + 1060 paces. price: US $7SO.OO ISBN 0-444-42461-X 

Tne 198S Ye•rbook is completely revised and is SO per cent laraer in size than the earlier 
edition. Other differences include, the expansion of all sections. vith Japan nov covered 
exhaustively; 

* a aodel for predictin& success in biotechnology 
* a broader spectrua of co11paies analyHd 
* a broader focus (aa.lyais expanded to incorporate the needs of the investment c01111Unity, 

ranaina fro• financial planner,, throuab corporate ~enture carital aroups, to the 
undervriter/1nvest .. nt broker ,d individual investor) 

* mc:h aore data on financial pe~ oraance of !>iotech coapanie• 
* the inclusion of •~ries of R • D proaress, press reports, and other aeneral 

inforaat ion 

The book is unrivalled in both its ease of use and its coaplete, far-ranaina cover•&•• 
Inforaation is presented in an easy-to-read format. Each coapany profile include• not only 
the n ... , address. telephone nUllber aAd contact person, but also in aost cases the business 
hittory, structure, ovnership/aanaaement, research update, status and availability of 
produc.ts, and financial inforaatioo. 
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companies. These ccmpreb-•i- inforaati- sources gi- a quick iuigbt into company 
perfor11&Dce. 'Ille publicatioaa are a•ailable hoa; CTI Intenatioaal Publishing eo. • p.o. 
lox 218 0 llaplevoocl 0 llJ 07~0. USA. 1he price per set ia $428.40 0 plus $42 for o•eraeas 
deliYery. 

First principles of biotecbaolo17 

S.tting Ge-• to Work: the IDCluatrial Era of liotec:boolou bJ Stephanie Y-chin11ti 0 Yilt1.111. 
PP• 157 • £10.95 

'lllis book is destined for a vide ~aclership. First of all the author aeea biotechaolo&7 
in its true historical perapecti•e - •• a logical extension of industrial aicrobiolo&Y. some 
bruchea of vhich ao back 4000 years or ao. llaat moden-daJ biotecbaolo&7 can offer is the 
opportuniry for industrial aicrobiologiau to do 90re efficiently vbat they ba.e been doing 
for ,._.r•. aoaetimea centuries. It cu also open up •••t new horizou for ..aufacturing 
products tbat hitherto ha.e been difficult to obtain. Far too .... , people llbo ba.e jumped oa 
the biotecbaolo&7 baadvag- do aot seea to appr.ciate this. Yuchiulti introduces ber 
subject by outliaiag this lineage. She aoe• oa to pro.ide simple. but .,,t readable 
acc-t1 0 of ae-• and the de.elopmeat of modern-clay 1ewtica 0 UICI a painless (for 
DOD-scientists) description of the techniques aov ••ailable for recClllbiaaat DllA. 

'Ille historical and biological accounts set the pictur• for aa a1se1saeat of soae actual. 
but moatlJ potential. applications of biot•chaolo&Y. &ad a diacuaaioa of its ec-oaic. 
political and sociological illplicatioaa. 'Ille "biotecbaolo&Y sunrise". vbicb Yaachiulti 
belie.ea baa alreadJ arrived. presages. abe thinks. the dev•lopmeat of products. cbieflJ in 
the fields of health-care and agriculture. Coaceatratiag oa the application of biotechaolo&7 
in probiag for lnaan disease. she reviews moat of the ideas that have been floated ia recent 
Jeara. froa the de•elopmeat of a vbol• armoury of diap1ostic ltits to the treataeat of genetic 
disorders. HoveYer. Yuchia.ski never adopts a pie-ia-the-altJ approach to ideas. but 
di1cu1se1 thee all in a balanced .. naer and vith scientific. political and sociolo1ical 
iasipt. 

The ecoaoaic prospects for biotechnology - today and ia the future - are asaesaf'd ia a 
chapter vbicb 1ive1 aa account of the 1ettia1 up of the first coapaaies and their subsequent 
1rovtb or df!aiae. qaia, the account is balanced, but it reveals an aur:,.ar who carries a 
healthy dose of acepticiaa for the subject. 

Comlleatiag, as aaay have, on the expected explosive arovth of biotecbaolo1y coapaaiea -
and their acbi•.eaeata - even before 1999, Yanchinaki sees a slov-gr°"ing tree, havin& arisen 
froa a seed planted in the 1970s. but which vill not bear fruit before the be&inning of the 
ne:ii:t century. 

The balanced and troad approach is evident aaaia when Yaacbinaki asks "hov safe is 
safe?", llhen handlia1 aeaetically eaaineered aicrohea. liotechnologiats .... to have coae to 
a sensible arraa1.aeat reaardin& coataiaaent of genetically en1iaer.red aicrobes. but only 
after a ahov of near panic. But Yancbinaki reserves soae of her moat tellin& CO!lllents for 
national and interLational politicians who, oa aany occasions, have optea for national 
prestige and nen peraoaal aaia at the expea•• of the h..an population worldwide when aakina 
jud1eaeat1 oa politics in biotechnolo17. 

Settin1 Ceae• to Work is cae of the first biotecbnolo1y books to take a broaJ approach 
to the aubj•~t. It requires little scientific knowledge to follow the •ra .... ata put forward, 
and can be rec011m11nded to a very vid• readership, frOll aiath-foraera to bankers, 
•~ciolo1iata, industrialists and politicians. It is an ~xcellent read, d••pite the complete 
abseac• of photograph•. line drawings or tables; and it baa the slick. grippin1 prose style 
that llev Scientist reader• have coee to eapect froa Yanchiaaki. 

Professor tiaith'• book, liotechnololf Principle• is a recent addition to tbe "Aspects of 
Kicrobiolo1y" ••ri••· It is positively drippia1 vith dia1r ... and cables, aad i• at..d at an 
altoaethcr different audi.ace. th• author faced a foraidable task vben he •1r•ed ro vrit- a 
such a abort text on a very broad subject, but he ha• succeeded aclairably. He. too. 
introduce• his book by putting aodern biotechoology in it• proper hiatoric•l perapectiY•· lift 
then outlines the principles of biotechnolo11 ia four chapters vbich coasider• appli.a 
1ttn•tica 1 feTal'lntatioa t~chnololJ, en&Jll9 and i..obiliaed cell technology, and dovnatrcaa 
procc .. in1. Saith has to be c~ed for hi• balanced treataeac, which could not have been 
•••1 to ,..intain vb..- h1vin1 co Jeal with aicrobiological principles on the one band, and 
ther"80dr~~•ica on the other. liotechnololf Principl•• should prove particularly ua-.ful to 
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uadersraduate students studyiac a biot.chnology option, and as an introductory text for 
post-araduate students doin& courses in biotechnology. liotecbnolop Principles, by 
J. E. Saith. is publisbecl by Yan llDatraud leinbolcl in paperback fora 1 at ES.25. (Eztractecl 
froa llev Scientist. 30 Kay 1985) 

llev journal on biosensors 

A nev interaational journal entitled lioaensors is being published by Elaewier Applied 
Science Publiabera 1 er- Bouse, Linton load, larkiaa1 Eaaex lCll 8JU, Enslancl. In the US 
anc1 C&aada. free specimen copies are available froa: Journal Infor9ation Center 1 Elsevier 
Science Publishiac Co. Inc •• 52 Yaaclerbilt Avenue 1 llev York 1 llY 10017. 

lbia 11ev international journal presents authoritative r~vievs on res•arcb, technology, 
ancl application of bioaenaora. lbe scope includes both sensors that employ biological 
.olecules or ayat ... in the sensing elewenta and other devices that sense paraa.2tera in 
biological processes. lbua 1 Moy types of -a•uring devices are covered, including enz,-a, 
llbole organi .... and imamoelectroilea (both amperDmPtric •nd potentio.etric); piezoelectric 
crystal detector•i novel cheaical sensors; opt~lectronic devices; specialist applications 
of -•• spectrometry and nuclear Mpetic reaoaaace; and types based <10 held-ffect 
transistors ancl those vbich utilize the principles of biological fuel cells. 

Since the bioaensor field is multidisciplinary, spanning funda.ental and applied aspects 
of biocbeaistry, electrocheaiatry, and ~lectrODS, sa.e articles will be of an introductory 
nature, directed particularlJ at lif• scientists vho are shoving increaain& interest in 
bioseuor• but ic' .;ht be nev to the field. Otlwrs vill concern end-user require.eats. 

In addition to reviews, publication of original ~pers i~ encouraged. there is also a 
news section covering iaportant develo,...ts in industry, notes on nev pater.ts, product 
reviews and details of gove~nt funding. lb•~• vill be four issues per year. 

lb• -naging editors are: (1) I.J. Biggiaa aad A.P.F. Turner, Biotechnology Centre, 
Cranfield Institute of Technology, Cranfield, liPdford, !1143 OAL UK; (2) W.G. Potter, 
Biotechooloay Directorate, Science and ED1ineerin1 Research Council, Polaris House, North 
Star Avenue, Svinclou 5112 lET, UK. 1be editorial •dviaory board is int•rnational in scope: 
J. Janata, US; C.R. Love, UKi F. Scheller, W.st Cera&DJi S. Suzuki, Japani D. thOIUs, 
Francei and L.I. Wingard Jr., US. (Source: European Science Neves, 39-6 (1985}) 

UK Government a. .... ist to set up biotechnology database 

A biotechaoloay database is to be established at the UK's Laboratory of the Cover-nt 
Cheaist which vill be available to subscribers froa private iadustry. Follovia& a one year 
feasibility study and consultation vitb industry, it has been decided to set ~p a service 
ltaovn as MiCIS - Microbial Cultur• InfoC11ation Service. 

It viii provide iaforaatioa on some S0,000 •icro-oraanis .. i~cludin& th• holdings of the 
National Culture coll .. ctions. ~ubscriber• vill be able to find the source and details ot 
na..d oraanis•• or find or1anis•• which display pro~rtiea of specific interest. 

1be ranae of information available includes aaaes, source, hazards, morpboloay, 
aetabolities, eaz,.ea, culture conditions, .. intenance requireaeata, 1enetic information, 
industrial uses and properties, references and availability. 

The service is expected to be fully operational by early 1986 aai ~ill be available to 
on-line subscribers for an annual subscription and a chars• relatin& to level of use. 

Plaas for expansion of the service are already beiaa .. de and discussions are currently 
takin1 place about the possibility of addin1 data froa collection• in .. inland !urope. 
(Scurces llaaut•cturina Oleaiat, April l98S) 

Data-Star'• computerised database 

Data-Star, a nev European COllPUter bureau service, has 1ianed a contract vith 
Celltech Ltd., .akin& available a nev online databaa• of biotechaoloay business nf'Vs. the 
new ••rvice ia ba .. d on Abstract• in BioCollllerce, published jointly by Cellcech and lgL 
Pr••• Ltd. Details froms Deta-Star, Plaza Suite, 114 Je118Jn ftreet, London &WlY 6HJ or on 
Ol-930 SS03. (Sources liocechnoloay lulletin, Vol.4, llo.~. April 198S) 
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LGC"• dat.-.e to cowr aicrobial calt•r• iafor.atioa 

Foll«Nin& a feuibility scudy _. connltatioa vitb iadutry. tbe Depart8Ht of Trade 
and Industry"• Laboratory of tbe Gowe~t Cbeaist b to establiab a databue ktlOlln as 
lli.CIS - •taadiq for aicrobial culture iafom.tioD Mnice. It vill be ... ilable to 
subscriber• fro. pri•ate industry and vil! proYide iafo~tioe oa • .,.. 50,000 
aicro-oraeni-. iacludiaa tboee held by dae aatioaal c.lture collecuoas. lt sbould be open 
by early 1986. Detail• from: llr•· G.9. Alliston. liotecbaolOSY Group. Laboratory of tbe 
Gowenmeat attain. Co~ll &ouae. Waterloo load 0 Loadon SEl In or oa 01-921 79000 

ext. 478. (Source: liotecbaol0&7 lulletia Wol. 4 1 llo. 30 April 1985) 

G. llEETIICS 

22-25 .July 1985 
6th International Sympo•iua on Kycotoxias allli PhytotoxiD8 
Pretoria. Republic of South Africa. Further infonatioa: Tne Sympo•iua Secretariat S.351. 
CSl& - PO lox 395 0 Pretoria 0001. Republic of South Africa 

21-23 Auaust i985 
International Workabop on Molecular Bio•ciencea ancl Biotecbaoloay. 
SPIC CeatR, 97 Mount lload 0 lladru, India. Further iaformatioa: ll. Srinivaaan, Southern 
Petrochemical Lnduatrie• Corporatioc. 97 llount Road. Kadra•, India. 

18-24 Auaust 1985 
10th lortbmlerican llbisobiua Conference, 
Vailea, Kaui, Hawaii. Further information: Dr. Jake Haliday, liFTAL Director, Depart .. nt of 
Aaro009J ad Soil Science. Univeni::y of Hawaii, PO lox 0, Paia, Hawaii 96779, USA 

25-28 August 1985 
International SJllPOaiua on Biohydr011etalluray, 
Vancouver. IC, Caaada. Furtbel' infor.ation: Ka. Judy lovleaky, Sympo•iuta Secretariat, 
BC-lleaearcb, 3650 Wesbrook Mall. Vancouver, lriti•h Col•.mbia. Canada V65 2L2 

3-5 Septaber 1985 
International SJllPO•iua on llecyclins of Orpaic Wa•tell for Fertilizer, Food 1 Feed and Fuel, 
Bona lo•&· Further iafor.ation: Dr. K. H. Vons, Depart .. at of Bioloay, 'Dae Oliaeae 
University of Hons Ions, Shatin, Hons Ion& 

22-27 September 1985 
VIII International Ensyme Ensiaeeriaa Conference, 
Hel•insor, De1111&rk. Further information: Enaiaeerins Foundation Conference•, 345 Ea•t 
47th Street, lev York, llev York 10017, USA 

23 September 1985 
DllA Probes - Rev Technolosiea in tneir Develop11ent and Application, 
Royal L.ancaner Hotel, Lancaster Gate 1 London W.2. Further information: KiH Helen Raquet, 
Oyez ~cieatific and Technical Services Ltd., lath House (3rd Floor), ~6 Holborn Viaduct, 
London, !.C.l. 

24 Septaiber 1985 
Monoclonal AntibodiH - lev Technolo&iH in their DevelopMnt an.t Application, 
loyal Laacaster Hotel. Lancaster Gate, London W.2. Further information: MiH Helen Raquet, 
Oyes Scientific and Technical Services Ltd., lath House (3rd Floor), 56 Holborn Viaduct, 
London, !.C.l. 

23-25 Septaiber 1985 
Advance• ia Fer.atation, 
Londoa, U.I. further infor1111tion: Mr. lor1111n T. Shepher, Confereace Director, AIF85/c/o 
Proc••• liocheaiacry, Turret-wheatlaad Ltd., fenn-House, Penn Place, llicllaan•vorth 1 Hert•, 
!n&land WD3 111, United liqdom 

29 Septnber - 1 October 1985 
louth"9St Indu•trial lioma•• Conference, 
Hotel Weatcourt, 10220 llorth Metro Parkway East, Phoenix, AZ 85021, USA. Further 
infor1111cion: Siayan Shen, !ner11 and !nviro1111ent•l Syst .. a Divi•ion, Blds. 362, Araonne 
National Laboratory, Araonne, IL 60439 - Tel. 312/972-6276 
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3-5 October 19115 
Am.al Meet iaa of Biot.clmolo1iata 
Fraaltfurt-~in, FIG. Further information: i>ECllEllA, Postfach 970146, D-bOOO 
Fraakfurt-..-llain 97, Federal •epublic of Germany 

7-9 Octoi.er 1985 
a.ture Update in Molecular Biolo11 1985: 
Gelles -• Syst-s in DeYelopmnt. 
Presented in aasociation with the University of California at San Francisco 
Sberatoo-Palace Hotel, San Fr.acisco. Further informatioo: Mature Update in Molecular 
BiolOIJ, lature Publishiq Company, ~5 Bleecker Street, llev York, 11.Y. 10012, USA. 

8-10 October 1915 
HO Tecboica 85 
laDllOftr, FIG. Further information: Deutsche nease und Ausstellings-AG, D-3000 hnaover 82, 
Federal lepublic of Geniany 

17-18 October 1985 
Second European Seainar and Exhibition on Cosputer-aided Molecular Design, 
European World Trade and Convention Centre laael, lfeasr.plat& 22, CB-4021 Basel, Switzerland. 
F~rtber information: Kiss Belen laquet, Dye& Scientific and Technical Services Ltd., Bath 
Bouse (3rd Floor), 56 Bolborn Viaduct, London, E.C.l. 

27 October-2 llovniber 1985 
Firat International Congress of Plant Molecular Biology, 
Savaanab, Geor::ia, USA. Furtiler information: Coagress Secretary, lat ICPMB, the Georgia 
Center, Ath-:n•, Georgia 30602, USA 

11-15 llovember 1985 
4th International Symposium on Anaerobic Oigestion 
Guang&bou, China. Furtner information: General Secretary, 4tb ISAIJ, Ministry of 
A&riculture, Animal Huabandry and Fishery, Beijing, People's ·~nublic of Cnina 

21-ll love.ber 1985 
First International Conference on Protein Enaineering, 
The Gloucester Botel, Barriqton Gardens, London, SWi 4Lll. Further information from: 
Kiss Helen laquet, Oye& Scientific and Technical Services Ltd., Bath House (3rd Floor), S6 
llolbom Viaduct, London, E.C.l. 

16-17 Dece.ber 1985 
5th International SJllPC)aiua on A1ricultural Wastes 
Chica10, Illinois, USA. Further information: Dr. John H. Sweeten, Chairman, Progra• 
Co.U.ttee of ISAW-85, 303 Scoates Hall, Texas Aili Univer•ity, College Station, TeJU&s 77843, 
USA 

16-18 Dece.ber 1985 
Gettin1 into biotech business 
The Biotechnology Centre Wales as a European Business and Innctation Centre is organising a 
3-day Conference/Workshop on behalf of the EEC to introduce Acad .. ics and Entrepreneurs in 
Walea to all the necessary aspects of c099ercialioin1 Biotechnolocy ideas. The Workshop will 
also teach how to successfully form and run a company 1ivin1 experience of Business 
Kana1 ... nt, Financial Kanag .. at, Karutia& aDCl Feasibility !itud.Lea. Information will be 
siven to indicate the help and srant• av•ilable to •upport thi• exerci1~ from the concept to 
full-scale operation. Th• Conference will be run at the Taliesin '•ntre, University College 

• Swansea. Numbers will be strictly limited as this Conference is bein& •ubsidi•ed by tne 
IEC. Details from Christine lloberts, at the liocecnnolo1y Centre Wales, ~in&leton Park, 
Svanaea. Tel: (0792) 296396. 

I I I 11 

20-22 January 1986 
Biotechnology looh to the next decade 
11.v Orleans, USA. Further information: 
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