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Dear Reader, 

The major event we are looking forward to is the Mi.nisterial Level Pleni­
potentia.-y Meeting fer t."le :.Staolisi:Jnent of the International Centre for Genetic 
Engineering and Biotecl"'.nolcgy which is to take place !ran 7 to 13 September 1983 
in Madrid, Spain. P:-ei:arations for the t-Eeting have b~n canpletee: the Sele:: t 
Camnittee of Experts has terxierea i::.s advice on t::~ question of location; the 
proposed Statutes of the Centre have been elaborated; and proposals for financ­
ing the Centr.: have been prei:aree. Representatives !ran s:ne 50 com tries are 
ex?eQted to particii;ate - a mmber substantially larger t.'lan the countries W'lich 
atterx\ed the Belgrade meeting and Shows the growing interest and enthusiasn for 
the Cent:-e. \oie an:! hoping that the meetit1! will take all necessary de::isions to 
establish the Centre since this is • 1rgent task and the opportmity for i.'1ter­
national co-operation in tr.is field cannot be lost. The meet~ is indeed an 
important stage for international co-operation in the ~ield of eme?"g~ tech­
r-:ilogies. 

Other activities in the Secretariat on genetic engineering and bio­
techoology are proceeding apace. In tile caning roonths we will be assisting 
national le-1el meetings in Brazil and the Republic of Korea, a."Xi in Decenber the 
International Genetics C:Ongress in New Delhi, India. 

Readers may be interested to know that a study for UNIIXJ has recently 
been canpleted on the microbial leaching of copper, with particular referer • .!e to 
the experience in the Andean Pact co1Z1tries. What the stl.Dy shows is that there 
is a viable techoology available for the recovery throl€h microbial leaching of 
copper fran dunps of proces:ied copper QN;. Scmet.'ling li:re 25 developing 
co1.11tries w::iuld appear to be involved in the mining and processing of copper and 
many of them may stand to benefit if they adopt microbial leaching tecmologies 
and the!"eby recover the copper i.nich is now being treated as waste. We snall be 
aadressing the developing comtries concerned by furnishing them with a copy of 
the report and request them to exanine to i.tlat exte1t su::h tec!'lnologies could be 
usefully carried out in their countries. In the meantime, readers fran develop­
ing countries may a:so i:rovide \.I.'! with infonnation, if they can, of possible 
a~;:ilications of microbial leaching in their respective com:.ries. 

Readers will find that a new feature has been included in the Monitor 
concerning infort11ation and assistance so~ht by a reader frcm a developing 
country in the area of tissue cul tire. I!' readers w::iuld cane forward with more 
requests for infonnation and also W'lat offers for assistance t."ley can give, we 
could :iave a useful feat1re on "Assistance requiree: Assistance available" in 
the field of genetic engineering and biotechnology. Readers may note that the 
recent expert worlGSnop held by the UNIOO Secretariat in CUbrovnik recamnen:iea 
that the muoo Secretariat should prepare for the benefit of developing co1mtries 
an inte?"na~1onal roste!" of scientists and technologists in selected technolc;:ical 
advances "'10 are willing to assist developing CO!Zltries thrOl.€h cc:mmunicat1on, 
training, field visits or a period of stay ir. these colZ':t:-ies. The w::irlGSoop 
recanmended that a canputerised and up-cated roster of this kind be developed by 
UNIDJ. ~e ros'::.e?" could con:.ain infonnation on the name, qualifications and 
affil...at1ons of tr.e scientl.st am technologist, his field of interest and canpe­
tence, tne cour.tries he is prei:area tc assist, the period of availability, 
financi..c,,;, rem!Zleration ~qu:.ree, e~. We are i.orklng !"urther on this idea. 

G.S. Golri 
Director 

Div:..s1on for Incustrial Stu:!ies 

Compiled by me Technology Programme of UN I DO P.O. Box 300, A-1400 Vienna, Austria 
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::x:ie!"ts' recort or, the s:. t:'..ni:: ;:,f :!'le :nten-.at:'..ona.:. :entre for Geneti-: £nginee!"~'1g anc 3ic-­
tecr..nclogy 

:.'1 t.."le la.st. issue of the ~nit.or ;e :nent:'..oned t..'lat the ex~rt teat ·..no i.."lspected t..'le 
Va!"::..Ot..S s:.tes cf:eree were ;re;::a.ring a ~p:lrt on thei!"" .:'i.n<i~'"lgs fer presentation at the 
~:-!::.steria:. Level ?:enipotentiary t-eeting to be helc! at M'ic!:-ic frcm -:: to 13 Sei:tember 1983. 
The :-ep:>!"t is now aviliable and revielo'S the offe:-s maae by Eelgiun, Cllba, Lidia. Italy, • 
?alc.s~ and Thciane, as wel.:. as offers received frat Mgaria and 'l'...1r.isia loilich were 
received a:'ter t.'le Selected Ccxnmitt.ee of exper~ had left Vien.."la on 20 Marc!i 1983 er. ~ 
:ts mission. We are re;:ri.-iti."lg heremder the su:mJa..'"Y and ccmclusions. For those of oi..:r 
!"eaders who would :.ike ~ !"eaci :he W1ole report, i: is avaLab~e ~an us wder toe symbol 
:::::>IWG. 3~/i. 

S1.llllllarV a.>d conclusion!' 

~35. The Selected Ci:mmittee h<"".s fU:.ly exanined prop::isai.s fran si.x comt:-ies off"' ·ing to 
locate and suppo:--t the ICGEB. Eignt locations have been visited inciuiing th.--ee in d:lgiun. 

~36. The:-e are t.'lree co1.11tries ..t.ich have sufficient :nerits to offer gocd prospects for t.he 
foundation cf the ICGE3. 'These have diff.:!rent strengths. The stre~ths of Belgitm lies i.-i 
its outstarxiing and concentrated s::ientifi.c :infrast:-~ture which w:iuld guarantee acequate 
support fran :."le i."ltemational s::ientific ccmmmity. The strength of Italy lies in t.'le 
;ircfound ca;Jllit:nent of tne people of tiie city of T?-ieste and of the :-egion Friuli-Venezi.a 
Giulia as evidait in tre financial and ot.'"ler details o: the p:-oposil a.'Xl in the recoM of 
support for the International Centre for Theoretical ?.lysics, The stre~th of Thailana is 
that it has a good quality but limited ~ientifi.c infrast:-ucture ::....-: the relev::mt sciences, 
and a gathering a.anenttm. It has the capacity to assimilate an international ~ientific 
teacl".ing i."lstitution, nde the Asian Institute o" Technology. 

137. The Selected Camnittee advises, the ICGEB could be establis.'le:I in Eelgiun, Italy or 
Thailan:i. In Eelgiun the b(-st location loOuld be ~yle-meerscn, Erussels, adjacent to the new 
Hospital of the P'l-ee Unive:-sity &-ussels (Ul..5). L"l Italy there are a nunber of good sites i.!l 
'.!.'r'ieste. In Thailand the new Sa:aya Gal!lpus of Mihidol U;ij_versity is a gocd site. 

;3E. The tw::i major factors loilich are esxntial "or the fo;..ndatior. of the ICGEB as a cent:-e 
of high excellence are: 

(a) The support it will receive fran t.he interr.ational scientific camnunity in genetic 
engineering and biotechnology; 

(bi Tne financial and p::ilitical support it ••ill receive ''r-nn ':.he hoc;t anc :nenbe!" 
coi.ntries. 

Additionally it must be ::.cx:ated in an envi!"oment i.nict is condt.Cive to the transfer cf 
the science and technology of GEB to the developing COLr1t:-ies. Without these t.""iree c;ua:..ities 
the ICUEB wEl not becane establisn,'<i a.'3 a useful instit:it.e to '3el"Ve the needs of developing 
countries. 

'39. The Selectec Commi-ctee advises that the ICGEE co~c :10t oe est.ablishec in t.he other 
tn:-ee countri~s essentiall;• because of the L"lsuffici.ent scientific infrastructure related to 
:he ~danenta.:. sciences 1.l"laer::.T_ng GEE and the jlJ:ige:nent tna: it \oOuld not be possible tc 
a:t:"act a suf!icier.t m:nber of gooo scientist$ to these places. 

New biotecnnologv instit~te 

Union carbiae, ::as:.nar. KodaK, Corning Glass :..Orks a-id Cornel: University will iamch 
c.. :Jet.." !ii.otechno:.ogy ~.sti~L.&~e at Comel.: Unive:"'sity' s !:tnaca, ~'Y, campus. The ;:artners wi:..:. 
eacr: ~ovide $2. 5 m:.:.:..:.or. over 6 years f'or tne institute. Co!'"';.:x:irat.~ scientists wil:.. w:irl< 
;.;;.. ::.:--. :he ::::imel:.. facul ::y ir: an oper., :asic resea:-ch pr-ogramme, W'- ::: !'indir.gs avai::.aole t.G ~'"le 

;;c:c_:c. Crier 40C scientist~ anc :'.'act.:l ty ;r_1.:. ;::a.r::c::.pate :.n the ::.nsr.i tc:te. Some b1otech­
:-ir.:..~y ::irea~.":ro4;ns that r.ave .:x:~ur:"'e-,; ir. the ;:.a.st 25 years ~-icl;.De develo!'lllent of mic!"~ 
:irga"!:..sns :hat ca:: proouce :nsu.li.r., deveio!lllent of' :..nterfe!'"'Or. and a vaccine to p-otect catt:..e 
::-en r:oof-anci-mouth c:sease. &xne :::iajor ~\.:ture appi 1.0at:..or.s :.nclwe decomposition of ;as~.es, 
rnc:-eas:..!".g tne res:..stance :if' plants anc ar.i!!la:.s to :.-isec:s, aoo ~search l!ltc d::.sea.se anc 
env i:-onner. ta.. S':.!"ess , new ~ooc proccss::.ng me thees and ob tai.oo: ::.ng :..nous tr ia.l criemicai. s f'!"at 
:(X?Clo~ mater:.a.2.s su::r. as :.ree$ anc ;:ila::t..s :a ~place :..~e C!u:""~en':. ~e:i~e or. pet.~oie~. 
,Sorce: ".'ecnr:c.:.cr.·v :J::iaate, 3C A::ir:...: ~92~., 
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Accc~::..."1i ~ :ne :::-£ re;::c:-: c: ~·H: Co:mt::..ssic::' s :i ve-yea.- resea-c::-. a."lc aevelo;:me."l: 
s:u::: ;:ir~!"'a::!!!le, 'one i:i.g:;: use ~e w:i~ ''cie~...c.i~ u: cie~ribe :he ;resen: sit.u=:.:ior .. ' .... 
a:i:::.s: 'WE: a!"e s::..:..:. ir. sea~!:". c: >Zla:. ;:o:.icy meastres coli:.c possit:::.y o:-ing us ou: o: ttis 
wre: c: ::.::te:-:i.:.nee ;::ro:::i.e:::s oe."lot.ec by t.he criS:.s.' The stUJy p:--~ramme mcie:-tooi< r.o exa::ine 
w:-:.a: meas:res the furoi:;.ea:: ~x.::y cc~c :akE t.c na.-ne~ ':.he Cxl:nt.r.i':.y's R&: :--es:nrces, ir, 
c:--oe:- ~ mee: tne se-ious i."laus::--i.a:. am: s:>cia: irobles lrt:ict the nex-;. tr..irt.y yea-s i.t-.:.:. 
b:-ing. Tue tleaJ.: message is ::se:.f ar: ex;i:.a'la:ior: c: ;.z'ly st.r.::t a s:U'.ly i..-as fe:.:. necessa;y, 
eve:: oack ir. ig;s. 

The FAS: ~og~am?l€ - ~ic!: stands fa; 'Fo!"'eca.sting anC Assessnen~ ir, Science an: Tecrno­
:i.ogy' - i..-as giver. a bu:ige: c: l.;, l. n::..:.lio!"l E:Us aoc a tecrr c: si.x resea"'Cners, i.tic ther: 
o:--c~t: toge:!le:- expe:-ts fra:. a..1 ove:- the O:mnur.ity. T'oge':.ne:- they p:--cxiu:?ed 36 separate 
s:ll'.lies, ou: o!" W:-.ic!". a :ir.a:.. repo:--t was d:-aw:i u; o~:.ining an ove:-C..::.l resea-ch s-.:!"ategy. Ir: 
: : , the ?ls. g:-·ou; conce:itratec o:: th.--ee majo:- issues: work aoc e:np:i.oymen:; infornia.':.ior. 
r.ecmo:.on·; an: <;;he more C.ist:.'1: issues relatee tc the develoJEe.'1:. c: biotecmology. Ea.er, 
c!" :hese t.hSDes a-e closely inte:-:.ini<eC i."i.tt, one a'lo':.ber, bu: all relate to tne rapic intr~ 
du::::io:: o; ne;; t.echnologies tt:ic!". a.-e C.:reaciy beginr.ing tc ir.!luence tracie, inaust:-y ane the 
way WI!: live. 

Tne repo:--: begir.s by cor:.tei:;:ilating :ne iresent ou::look fa!" E.lrope. It is poo!". Un­
em;:iloymen: a-;. ; i per cen:. is s':.ill rising. Tc achieve ar. lr!e:nploymen:. leve:. of 2 pe!" cen: by 
i~sis wou::.a ~c;ui."e the ne:. c!"'ea:ior: cf a 1tillior: nei.· jobs a yea:- ~ar: oo;.- o". 'n:is is 
~lea:-2.y a:-. ic:poss.itle c!"ea!r.. E.ve-. du:-ing t:1e Six:ies, nc mcr.e than 26C, 000 ne;; jobs lore!"€ 

c!"'eO.t.ee a'1."luc.:..ly. The situ::.':.ior. ;__s C..::.l the w::>:--se because o!" the feeble health of E.u:--ope' s 
p:-:ima:-y indust:-ies.. The t:-a:.itiona:. basic indust:-ies - cars, cbeI::icals, text;.ies, s:ee:., 
e:.c. - a."'E ha\"i.r.g r.c !"'et:-ench heav::..ly, \t",ile the ne;• sm:-ise i."ldus:ries createc ou.. of :.he 
advances ir. i.."lformation r.echnology al"E falling be!".ind in the race W:. th the Japanese an: 
l!me:-icans. 

'!he ouestions to w:acr: the FAS: teait addressed thenselv~ to we!"E not, howeve!", the 
immediate incust!"~ O!" e:nploymen:. p:--oblens fac:ing Europe. They dealt with the strategic 
ques:.ions conce:"nee W:. th oo..- E.u:-ope 's P.&:D pclicy can in the long tern: oont!'ibute towards 
i.mp:--ovi.ng tr:,; canpetitiveness o: European indust:--y. 'Ibis means both by stimula':.ing inno­
va':.icr: in traci :ior:.a:. ind us::- ies and enabliz1g ne;.; i.'1dUS':!'ies to grow as quickly as possible. 

1wo app:--oaches were taken to each of the t.h."ee areas exai;ina:!, firs:.ly, :o analyse wna:. 
i..-as at stake: aoc seconcL.y, to p:--opose the dL-ec:ions that the EE:' s researct policy should 
i~, fu:.u:-e take. 

Biotecmology :.s, by canpariron, at a far ear-lie~ S:..age of develoµnent anC the issl.Es 
an:: recanme."lda':.ions in the rep:>!"':. ciffe!" accordingly. The FA.Sr report be::.ieves :hat it is 
eS$E::n':.ial for Eu:-ope to !':i.elc a'l expertise in so io.'ide a range of scientific disciplines aoc 
technologies the.: it is beyooc tne caµacity of any one me:nber state to master'. Qroe opt.ion 
wo·~d therefo?"e be the C!"eat.ion of mul ti-disciplina:-y resea.""ch centres bringing together the 
best scientists that E.u!"ope has to offer. Eeyooo this, the :--eport stressP.s the need fo:­
greater mob.:...lity a."ld contact among iuropean scien:i.sts: a great.er exchange of informatior: 
an-~ mo:--e freque:;':. cls:;ussions betwee:; the administ.!"ato:--.s o!" the na':.io•ia2. !"esearch p:--ogrammes. 
fie: a'wec sup~!"";.l..."lg I'JeaSU!"e.s ~.ic:: afte recamnenc:iee by the repo!"t incl u:i e oar.a banks, data 
netwo:-v. se!"':ices and t.h€ co:lectior, of biotic mate:-ia:.s. Ir: sho:-t, the pri.ma!"y role c: the 
EE: wcU:..c be tc foste!" a practice..:. trame;.ork for ':.he cievelOJIDe:'l: of biotechno:..ogy sciences 
anc a;i;;:ica:ions a: a lli!"opear, leve:. '!he consequences of the gro~n in ':.he app::.icatior, of 
t1ctecmclogy are ~sc :reatee. 3iotecnr.clogy, tne repo:-: ;r.eeicts, ;;il.l have a revolution­
a:-y i:npac:. or. ;,he way natU'"a:. resou:-c~ are manage:!, and mo?"e speci:ically or. tne ag!"icul­
t~::.: aoc: fooc processinc indust:"ies and p:issibly ori tne che::lical anc ene:-gy secto;·s toe. 
Tue st!"ate&:;1c :--eq:.;.ireten:. he!"e is tc develop a more coheren':. ove:-al:. vie·.; of tne use c!" lane 
arr. :.ne lnteg?"a;,e: mar.ag61Je:i: o: oLr" renewable na:u:-al resou:-ce systei:;. 

The ap;:,:::. J..Ca':.ior. c!" o iotech.'lo:.. ogy cuU:..c mear. being a:ie tc use agricl.S. :1.ral -astes tc 
;J!"0'·1ae ene:-gy: sl."'_ tcr.inc pa!"~ cf ag:·icul tu:-;;1 ;rodu:tior. ir, fu:--ope t.awa:-c.s energy c!"'Ops; 
aeve:.o;::..n£ ne'-' i::..a"l: breecs the.:. requ..i!"e fewer inp·..:ts o!" fe!":i.:.i.se:-s; or reoucmg tht: use o:" 
c:..: a:ic S'.os::tu':.!!1£ inC:igenous :-a"' mate:-i.a.:..s as a feeestocv. for ':.tie cne1tica: i.naust!"'y. '!he 
pot.e:-. ·:::..a: fo:- cnange i..:; '•~"'~ous. U::. tima':-el y, the Commur.i cy' s agrioul tU!"a:. p.:;:..ic i.es, l ts 
:!"a:::;.rlf re:..a::i.ci:;s ;.;_tr. •,ne 'n".l!"c Wo!"::..c, as we::.: a.$ :.ne st:-uc:l.l!"e of the n-.i.rd wo!"l.d' s ow.-: 
econ:r..1e~, ;..·:;.:..: a.:.: b€ snaker .. 



- !J. -

:he :-ep::rt sice:;::nes out :he variol.!S cptior:s open, an: at :ne same ::ime cief.:.nes ::he areas 
:--eq~:-~g f'::he; sc ie~:::-:.c r'esea..~t... ;.:_ t..1ioug:J. :.ne !:.:iCi..rigs are a~er: toe deta:..:e:i atr­
soecif.:.c t.c slJilllla!"ise brief:y, sane broaci concl.usions a.-e a:sc :-eac!'led.. (.£xtr-aced f:-a:: 
~u.""'Ooe '8 3, Apr:: : 983.; 

~u~ooe's bioter--1: s:ateC 

:be iliropean Ccmm.:.SSion i.s peSSllr.lStic abou: :Urope' s charx::es cf cc.mpeting "'i.th :ne US 
'~ biotechnology. A Coo:mission repo!": says Europe spends $16C mLlion on ::iotechnology 
!'"'esear:::r.. can:pared tc S2QO m=-2.:ion spent by :he United States. "We are not managing tc cut 
dclooll ~"le i.'1itial lead taken by the Americans." 

The Americans t.'lemselves are even more disnissive of Europe. The draft cf a :-ep::r: by 
':he US Of!"'ice of Technology Assessnent on canpet:.tive.'less ::.n biotechnology says the only rea:. 
cmpetition wi:l cane ~ax: Ja;:an. Although, i':. acids, the:-e are !:Dile notable exceptions in 
iliropean. canpanies like J:Cl, Hoecl".st and Poulenc. 

Du::.ley Gibbs of 3.i.oprocessi..'lg Consul tan ts believes fur-ope' s weakness is due in part to a 
la~K of cipen an:: straightforward cooperation ':Jeti.eer. indust:-y and acaoenics. (Source: New 
Scientist, 3C June 1983.) 

Culture coller:t.ions - their services to biotechnology 

The :leed to recruit qual:.fied and experienced E!llpioyees is a major concen: of many 
orga.'1izations engaged ir: biotecbnology. Unive:-sities and industry are ~cured to find the 
!'"'tght people, but wne:-e are i..e to firxi premising new candidates for the most nUl'e."'Ous, a!'X! 
arg\.12.cly mes':. -:.alentee section of the biotecl".nological w::irkforce - microorga.'1ists ane othe!" 
:ypes of cells? '!he :.nte:"':lational netw::irk of culture col.lecti:ms offer-s the best ansoer, an:i 
a proper unde:-s"" inding of their roles and capabi.:.ities car. save biotec.'lnologists an immense 
acount of time arx! money. 

Among the millions of microbial, plant and ar.imal cells stored ir: the >«>rld' s cul ti.re 
cullections it is often possible to ~-nd one that exa::tly suits a biotechnologist's ;xu-ticu­
lar requirements O!" one that can be developed to perforn::. a specific task. An article ;,tiic-.h 
appeared i."l Trends in Biotechnology, Vol. l , No. 1, 1983 outlir:es the services offered by 
c:.!l.ture collections, generally using the UK C'illections as exarples of :he main activities 
throughout the w::irld, and !'ran which ;,e reprint the following. 

The p:isitive use of lTlicroorgani.sns for ~'le ;:r.od~tion of inciustrial.ly importan':. sub­
stances cannot s~ceed witoout a supply to !"eliable, authenticated cult1.Z'es and ':.'lere :.s 1ow 
a growing awareness that culture collections provide essent.ial resources and services. The 
collection, maintenance and characterization of microorgani.sns fonn part of the infra­
stru::ture of microbiology and togethe:- with advis::iry, icienti:-i~.i.tion, preservation and patent 
services cake an important contribution to the develoµnent of biotechnology. 

The lkirlci Data Center on Microorgani.sns lists 566 culture collections in its directory. 
Wh.:.le many of these collections provide cultures only by special arrange:nent ai1d do not 
puolish catalogues, others not only p!"'ovi.de cultures, advice an:! ancillary services on de:nand 
:o researchers in i..'"ldustry and else\.lhere but also publ:.sh catalogtes. The nu::iber ;;if these 
'service collections' is snall, but many cow tries are now seeking to establish national 
microbiological res::iurco; centres. In addition, a global :-ietw::irk of el even Microbiological 
Resolll"'ce Centres (MIRCENS) has oeen set up by the Int.i::rnational Cell Ro:?search Organizat:ion. 
:.ach :.s concerned wi r.h aeveloping collections of microorganisms, ;:iroviding training and 
acv:.sory centres and prcmcting regional collaboration. 

Service co:.lec ':.ions r.ave developed and are administered i.'1 several different ways. 
':be US aoo the !='RG, for exanple, have single collections :.tiich maintain all types of micro­
orgar:isn; other cowt:-ies si£h as the UK and Cz.echosloval<ia. have a decentralized system 
whe!'"'eoy eacn type of :r.icroorgar.isi: is ooused :.n a sepa!"'ate i."'sti tute and t."le i.."ldividual" 
co.:..:.ec::.ions are coore.:.nated :;c f::irm a na:ional netw::irk. 7ne United Kingaan supr;crts elever. 
se!"'\'1ce coL':.ections (Taole 1 J housed ir. separar.e L'1sti:ut~s anc maintaini.'1S ::iac:.er1a, fung: 
, ~'1cl:.iding yeasts), algae, ;irotozca an:: an!mal cells. Sane nave specia:.ist i.'1te!"'esr..s i:1 
:nec1ca.:, v~terinary, indu.str:.al or genet:cal strains; othe!'"'s :r.ai."lt..a:.n r.axonanc ccllect.i.or.s 
of :nore general i.."l terest. !he services ::if :.nese collections are availaole to !:X: :i.en:.ists 
r.nrougnout t.he ;.orlc. Table 2: > .. .sts some of ::-ie rnaJor cul t.ure collections in other countries 
·.m:cr. a!'"'e ;:iar:icli:.arly ~et\.i.:. ~ :iiot.ec:mcl·~ists. 
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A resolu':.ion calling for an immediate ban on hi.man genetic engineer'ing that alters gem 
ce:l.s was released ir. June over the s:'..gnatures of 2i Catholic bisoops, a broad spectrUt of 
~otestant and Jewish religious leaders and three scientists - George W::.lci and Ruth H.l.btiard 
of ltarloiire tr..ive:-sity and ~h3.n Sl.gner of Massachusetts lnstitut.e of Technology. 

Tne resolutior. cites "new a::lvances i:-1 genetic P.:'lginee!"ing tectnology'' that "raise the 
~cssici.2.ity of al te!"i!:".;:; the hi.ma.-; species", ane concludes tnat huna."ls have no righ: -:.o decLe 
wtict genetic traits s."loulc be introoooed and i.tlict elilr.inateo frar. the hlllla:i gene p:>ol. 

The ~atement appe<:red t.c take a mu::h na!"de:-- ll.Ile thar: that esi.'Oused by r-eligious 
:i.eaoe:-s an: tne:ilog:..ans w:-.: testifiee before the Presl.cie::it' s 2.ommissior. c.:r, Bioetr.ics, i.t.ich 
-. ?.:;: yea.- p:-cx:iuced a repo~: or. huna.", genetic ene;inee:-ing ca:le: ~li.Cing Life, The &>cl.a:. and 
Lr.ica:. Issues cf Gene:ic Engineering 'r.'itt ft.zna.-: Efings. Hea--ing~ or: "-™" repor'::. ca:lee in 
fllovm:ber- by Rey.esentative ;.:.. Gore (Democrat, Temessee: ell.ci-:.ee st:-ong SlJ'Pport for the 
cccm:i.ssior.' s approacr. of increased ~ru:iny togethe; i.t. tr. nc a p?"ior::. oans or. nu:i;ar, gene':.l.c 
engineering. Several clergymer, whc testifl.ec before Cio!"e' s s1..1ccanrnittee alS< SigneC the 
resol u:.io:-.. 

!'\')?":"is .Anrarr., cffii:ina:-. of tne no•• cie~unc t F!-esl.oen:' s ~:::i.ssior., expressee ;:iuzz.lene::it 
a: toe resolu~i.o:-.. ''These techni.ques have ai!"P..ady cimioostratec a great poten-:.i.a: for relief 
of suf'fe:-.i.ne anc possicli: diagnosis anc: tN'.a:men: o~ cisea9es", he saif1. He aaoed tha<;. mma-; 
gene'::.J.c enp.nee?"inf ooes inaee~ r-c.ise ethical problms, bu:. :hat other mecical p?"OCed-.res, 
s..i:::r. as a-::.!'ic::..a:. ln3er.:i.na:1~r. an::! ever. cance; cnemc:ne:·apy. ?"aise si.n:.ila:- p:-oblmis. Alex 



::a;:::--cr.. :o:":!le:- staff r.::ec :or- fo:- :."le camn:.ssior:, :..ias :no:-e ot.:tspoker.. 
"lc.uc~eneaae:!". :ie cair~lai.".lec :.nat it swep:. aside :ii!'fic~:. e:.:-..ical 
n·:iroac.sid.e a:.:acK". 

~ll:i.ng :he :-e~lu:.ion 
~ssues :..r: ~avotr c: a 

Seve:--a: cf :ne signe?"'s iie~ qui.ck ~o ex;::a.::.r. r.ha~ they die :-iot f\ .. :.:..ly agree -.-i. ~r~ :...-i.e 
:"'es:::..:ion nor -.i. ':h a suppc~:....'1g :e~:.er :r.wa~ ar.tem~r.eC :c 'E!Xpl.ai:: i.~s phi:.os::>p!"-.ical. Oasis .. 
3o::.:: were w:-itter. ::ry Jeremy ?.i!'.C.r.. 2:: a~hor of ;iop~ar books on social issues. :".is lates:. 
::JOCK, t.:geny, l.'2.S :--ece:1:..:._y pUCJlisheC, anC t!".is ~as p:--anpted C::'itiCS to quest.J..O!': C.he :.iming Of 

:.ne resolution. 

According tc Riflc..r. and sane of tne resolution's signe:-s, t.he danger is tt-.at no line can 
':>e draw; ber.\.E!en el.iminati..-:g a ge!'letic defect frat the :nman gene ;:col ar...: eliminating merely 
:.mdesiraole t:-ait.s. ":.'1deee, .mat is t.o p:-eclt.Xie society f:-an decidi.'lg that a <:e?"tai:: skL'1 
colo"1" is a disorde:-?" Rif"Kin writes in tt1e letter accanpanytng the resolution. 

A cour: te?" argunent says that the "supreme irony" in Ri!1C.n' s resolutiori is t."lat by 
cill:.r.g for gove?"rnient. :-egul.atior. i.n decking -..!'.at :..s acceptable in huna.., genetic engi."'leering 
anc what is not, the very dange?" that !C!".d.r. is ...arni.ng of - el¥enics - is ma:ie al::. the more 
~iire.:.y. The govern:nent, would then be left with the responsibility of deciding wnich 
diseases gene therapy could be applied to. (~tracteci fran Natt.:L--e, 16 June 1983.) 

Jr:.iteci KL"'lgdcn calls for careful monitoring of oroo1Jcts 

careful. monitoring :nust be corx!t.£ted to ensure t..'1at micr~bes and their ;:rociucts do not 
escape into the 1HOrkplace, even if they are not genetically engineered. I!' ccmpanies take 
shortcuts I.tier. building new units or :-efuroishing old ones, workers may be exposed to i."'lfec­
ticus, all.er-ger:.ic or toxic hazards. ~ial proble:n~ coulc arise if snall canpanies ;.,i.thout 
aceqr...:ate resources int:-Oduce processes ba"Sec on genetically ma."lipu.1..ated organis;is. Companies 
are nor. now require: to :xir.:.fy the Healtn & Safety Executive (HSE) wnen they scale ;.ip t.c 
ca:!l!Ilercial prociucti~n. 

In addition to the problem of pa th:lgens escaping fran the lab or camnercial lab, the 
possibility exists tr.at IHOri<ers couid be affected by foreign proteins or lipopolysaccharides. 
?:-oteins similar to s:xne existing in hunans could trigger autoimmune responses, causing 
ant.ibodies to attack the body's OWl proteins. re: Is ?:-ut.een single-cell protei."l caused 
allergic reactions in ...:>rl<ers \tlen ccmmerc ial prociu:tion started, al though improved ventila­
tion l".as elimi.'lated the problan. Dista has fomd no allergic reactions at sites manufactur­
ing hunan insulin. H5E says that the use of genetically engineered organisns should be oo 
:nore !'la.zardous than other biotechnology incustries such as vaccine or antibiotic ;:rociu::tion 
using large vats of :nicrobes. HSE W"'.i..ll st.u:iy the t".a.zards of microbiology. HSE. (Source: 
Tecnnology Update, 30 April 1 983.) 

cs recanbinant DNA - g?"een :.i11:ht for plant field-·trials 

In April, the Recanbinant DNA Aavisory C'.amnittee (RAC) !"elaxee its restrictions on field 
testing of ge."Jetically-engineered plants in anticipatior. of a flood of individual requests to 
approve su::h tests. Researcners will no longer need to apply for a fomal exemption frcm 
the ccam:ittee' s rules against deliberate release of recanbinant organisns; instead t~1ey may 
proceed with the approval of tne local Instltutional Biosa.fety Canmittee (IBC) arxi a snall 
"plant 1HOrKi.ng group" ::nade up of RAC man~rs. 

The new :-ule st:.l.l forbids the deliberate releasi: of other organisns containing re~anb.;_­
nant ;)NA, and sets general guidelines for the s:>r"::s of plant field tests tt-.at. will be 
pe?"!nit.tec. The plants must be cul tivat.ed crops anc! oelong to a genus that contains no Kl'lown 
noxious -.eeds; tne inserted DNA must be well-craracter:zee and contain no hannfU.:. genes; 
and the test field must be pnysically isolatec !':-at other st.ands of the same crcp. 

Because virt\.Blly nothing i.s known abouc the ?"isi<:s of such tests, the comzr.ittee also 
ore ere<! ::.hat field tests should :.nclt.Xie ;:rccecures for assessing al t.erations :.n and spread 
of tne plant genes, anc tnat results shoulc be supplied to the canmittee' s :-:.sk assessnent 
progran:ne. The orig~nal proposal, as ?ublished in t.he ~ederal Register, 1o1oul::: have ;:ern:itt.e<! 
fie!d o:.est.s solely on o:.ne at.:thor:.ty of the local :Bes. A majority of the committee vote:! :o 
ret.air. ?t least sane supervi$ion on the fe'.le:-al level. nen~e tne requi?"ffileno:. for review :y 
tne RAC woric.ng g~up. 

~e carur.ittee also agreed to crop a pro;:osec :--estricr.:.on on t.he use of ant::.::llo:.ic res:.s­
:.ance genes as se:!.9:ca~le ~arKers : •. n the genet:.cal.:.y-engineereci plants. 



A.5 W12:.: a~ ~e:o·\-~~g :..-iE ~~:ie:--_ :~m Rt;: c: r..a .. \·:..'1~ ~ ~e:ie9'· a..""lt vc~ o!". ea~r. req'.JeS: 
se;:;a:-a:e:..:;. :.~ ne;.- :-:.::..e :;c:y a:::.;.ic.::..y a:..~ c:.:: ::ow:·. :.!"le m.n:be:- c: :"eq;Jes:.s. Ag:-igel1€:1cs 
:C~:'"'a:.:~:-.. ::..:-. c. ('~~: ::.:.e: ":.:=-- F. ... .:.:? no:.e: :.r-.a: e.: ~eas: one e2.~:.ie:-- p:--o;>oSC.:.. ag!""'eeC tiy 
n,;: ~a: re·~'e:-- :>ee:-: f~:..::..o~c ~y :iel.C :.es::.ng. an: s~gest.e: ~"12.: :ne ne•• ~u:~ sh~ti:..C ~:..s­
coragt a;:;::.i.:c.:::..::~~ :':._j_e.: for "p~:.ic:.ty c; pc:.:.:J..cC.:.. ?u.-;:csesr:. ~~:he!"'":.C. ~he a~....oma:.:.c 
;:i;.i: :..ica:.io:-. ::,'. :-e::.res:s ' - :ne ::e;:ie:-C.:.. Rep.s:.e:- .ride:- uie :i:-e-;io:.:s syster::. g:ua:-a:-, tee: a 
meas:.::-e :::: '.:"ee p;.:::..i:::::.y. lSott"'ce: Na:u:-e, 2· /!:;:-:..:.. '93;. • 

Tne t~:io:--~ Ins::..~~e~ o: Hea:..~:: (l;n::. Ftecmt~'"la::: ~ Ad\":..so;y ·:l:m:.:.~t.ee :.EA::· seet:.5 
- - De ::-;,-_ng r..a-c u: mai<e SU"'E -=.:-.a: ::s :-eca:i:ne."'lCa:i.o:-:s de no: ~:..a!:!e t1:1:-ez.sona!::le ba-:-ier::: i:; 
:ne 1.lay c: aeve.:o;me;.: c: :-eca;;t::'-nari: !)NJ, :echnc:..ctY. f.. mo:--e :U:mie:.ia:..: ;css.:..t:.:..:..ity is :r.a: 
E..""l\'i:-orme;.:C.::. ?:-ot.ec:.1or. A$<enc\· \EPJ..) 11'2\" becCII!e i.."1\•c:..ve::. The E?;. 's o::ice c: Toxic 3..:t­
s:.a."lces ;c:s: see::s :.c 0e=::-1eve exis:ing ·K, ... -: guide::..ine.: de no: p:-ot.ec: i:.he e~w.i..!'omer.':. ~ar: 
co;.um:ina:icr: by gene-::ically engineeree mic?"OO:-gar:::.S::s. EH may ~:.te:i;:i: to classi'.y :-ecanti­
:-.a:;: o:-ga:-..is!!s as che::icC.:.. su:is::.a."1ces sutjec: to regu:..a:ior: uncie:- t..'le Toxic SJ.bs-::.ances 
Co::::"c:.. A':': :rsc.i,_;. T!:is ....:..:..:. r-C:.:.se sa:ie 5.ne :.egal pcin:.s - b:r.. E?;.. c:.ay De able tc regU.:..at.e 
rDl-tJ.. wo:-k U."1de:- t~is ac:. 

:!!' ::.tis t.aires p::..a:!e C?:. co..Uc !"eCJ!.!i!"e p!"emani.t"ac::.u:-ing no::.if:i..ca:ior. re:ie..-, n.anu-
:ac:.u:-i."lg regU.:..a:ions, morii:.o:-ing o: health o: ~rire:-s 2..'1C o:.he:- rg-..i.la-::.o:-y actions. ~ E?J.. 
pc:..icies a!"e pcc:-:..y cratoc. u;: o:- aci:r.ir".iste:-ee the regula:.o:-y ac:io~ co:i:.c ae:ay p:-ogress in 
:-00:. . ..-:.thout imp:-oYing :he safe:y c: the em·ironnen:. o:- the put:lic. Ha.!"Vey Price cf Indu.s­
::-i.ci Eiotech."lClogy Associ..a:.ior: \IB;..), a trade associ.a:.ior: o:~ cmi:anies 1Drking \of.;.th recanbi­
na."1':. Dill., has irgee 'S?J.. t.o use his o:-ganiza tic:". as ar. ir.fonna:ior, ve.h..:i.cle betweer, indus:ry 
anc EPJ..' aoc tc p:-oceee delibe:-atE:ly' tald.ng into ;~com: info!'illa:.icn in:ius':.:-y ca:-: p!"O\"i.0€. 
'.Sott"'ce: Clene:ic Tecn."'lclogy News, Hay i983. Address: i5E :._;_Dw:ioc ?:..aza, F.C. &:ix 130l., 
Fo:--:. :...ee, ~;"'.. :J702J.,, USh. ,. 

Gene:ic manioulatior: 

~e Bri':.iS:-. Gove!"l'J!len':. is p:-oposing ':.!".a: its Genetic Ha!iip;ila:.ion Advisory C:l!mtittee 
( G!"iAG), respon.sible for :.. icens:ng ex:periments i.'1 gene:ic manipula-=.ion, should have a less 
active role b:.i7. :hat ~es:iga:.O!"s should continue tc disclose experiments they ca:-ry out. 
Tnis p:-oµ:is:.l is one of fou:- fo:- the futll!"e of CMAG cont.aineC i!: a consultative docunent 
issue:: o:; 5 Apr:.:!. and circulated for cC111111ent (by 31 May). 

The docunent says that the need to revie·,; GMAG 's functio:: a:"ises because of "grolof.-.ng 
iOC.ications tha':. ea:-ly fears aboi.1':. the rU:k5 involved l!i 3e:1e:ic manipulation ioere exagger­
at.ec" ( onic:r. \of.;.:.l seeir: tc ma."1y an inju:iicious phrase), because such concerns as rerua.in about 
safety cent:-e o:: la:"ge-scale p:-oduction and because of' :r:e reo:-ga."liza:ior; of arrangenents for 
r-egciating work wi tr. dange::-ous pathogen~. 

The govermien: is obviously also bothered by the ancmalou.s constit.utior. of GIAG, which 
Dy an histo:"'icC.:. accident has been spons:.i!"'ecl since 1976 by the Departtnent of Eciooa':.ion and 
Science under tne nose of the then infan: Health and Sa.fe:y Executive and of its supenrisory 
camr.issio:-., which have C.irec':. responsibility for occupationcW. health. The consultative 
cio~une:;t says tr.at the gove:-nnen: depa:-:ments neacing ~vi~e no longer inclu:ie educatiori and 
science bu':. those :-esponsible for ag:-icul tire, environnent <>.nd indust.ry. 

Tue: p:--oposec reo:-ga.'iiza tiou. said t.o rave oeer. C:iscussed by C?'iAG i tse::..f, is the 
fa\'o\l."':t~ amoog fou:- C.:..teMa:ives - leavll1g GIAG alone, sp:..i:ti.'1g i: ll1':.0 tw: i."...tr. !"esp:i:-isi­
o:...: ity fo; aovisl.ng govermie::: depa:-tments anc the neal :r. arr- sa.fety est.abli.smlents seµ;­
:-at.ely. i:.tt"'ri'.ng i: ir.tc e: join: ccmmittee ant, finally, transfe:-:-ing it intc a ciepencian: 
o: :ne Hea."!. tr. and Sa.fe:.y E;xecutive as recamnendec. FT'esUta:ily t.he firs: :..c options are 
i:;tenoee de?"isor:.ly. Abo::.i:ior. is not r "1Sideree. 

Unae:" :he p:--op::ise: ?"eorgar.ization, the cann:i:tee ~ulc oe !"enarned the Healtt ane Safety 
CO!nI!'.iSS.i.or. A::viso:-y Camr:ittee or. Genetic ManipU:...a:ior.. It w:iU:..::: cevise tne comrtiss1or. anc 
execu:ive or. gene:-al oues:ions, anc give aciYice t.c gove:-r:me:::. aepa:-trner.ts wher. asKec. 

The ~efC.:.. ?"equ..:.reme::: :!'.a: expe:-imen:.s srioul:::: oe no::.!"iec tc tne execu:ive w:iulc 
co:::.L'1ue, a~ w::>U.:..c trn: present vo:..\J:'1t.a:-y unae:--~~in£ by ma."1U:act.:.ire:-s tha: ccmme:-;,_cc.J.-scale 
;:i:-o::u::.io:, ;:.:..an~ i.r.i\i..c ~ notl.'.iec. Such data wo-.::..-:, noweve:-, bt ac.1U::icatec by o:ficia:s; 
or..:..y excep:1ona:. p:-oµ:>SC.::.s ~~c gc t.c the canmittee. 
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~e g0'1e~e~: a..:..sc p~~pcses ::-.a:. :..'"le ~c~ :ay ::i~be~s o: :. .. 1e: ~resen:. 31AG s!'lolli.: be 
:.:.spe~set w-... :.t. \Sotrce: Na:~~- - A.pr:.:. ~983.' 

~ow ::-.at mO:i:':.caticr. cf ;::.:..an:.s v:.a :-ecai:c:.."lar:t JN.'- :..s :::lose :.c -ea.:..:..:y, a big ques-c:.on 
:.s ;.,".'let.he:- :he t:.s gC1Te~ent wi.:...:.. a:..:..ow t:ie:n :::: oe gro...-r: ::.uts:.de a g!"eer'.OOuse. A: :.:s 
r:iee:ing, er. '.~ A;::!"i.:., Na:ional :::~:.:~es c:- :-iea:.:::'s Recai:bi:-..ar.: JNh .Advisory ~i~tee 
.?.:..:: ccnsi:ier-ee <>. :-ec;uest ::--:!!'. :e:u...<:-Mac:scr. :Mi.dclet.cn, :,;-:; ~ ::.e.:..: ':.es: ;:ilarits g!"'Own :rai: 
seecs cc:;:.a:.r.:.."lg ~ant:ina...: JN:~. Ceti.:s-Mad:....>0r. ;-:-·oposes tc :es: hal.:-acr-e ;::lots of' 1r.1&t, 
:::o::.:i:;, soybear., co!":-., :obcccc a:-.C ;:ictatoes ir: «"iscons:.::: and cot:.or., !"ice and. tomatoes ir: 
seve:-al s:)Uthe:-!" U.S. states. ~ th€ expe:-iments are su:cessf~, Cctu:s-Macisor. lS al.so 
:-equest:.."lg ;:,>e!"'!!:: ;sior. tc :.est ;:il~t.s :.::: app:--ox:imately f:.~y r:.e::.c..s cf' iess tt".an 5 acres eact: 
.. ,.. rri.a...'1y C'. S.. :ocat~.ons. 

'!be genes ir. :he plants are not ":narke!"" geies, bu: genes that, in the greerux>use, at 
.:..east, g:..ve the results so~ht af:.e!". Not all the ;ila.'lt species involved have been trans­
fo :"'JleC anc !"'ege:le!"a ted ' but. Ge tus-Mad:..son :.s w:;r~ng 00 them. 

Lr'J Octobe!" 1982, RAC approve:i a req·..iest by jol'r. Sanford of Cornell University 
: .. gr::.Cultura.:. Expe!"iment S:ation \Geneva, Ne,; York) (GT~, '.1/82, p. •) t.o f'ielc test ;::lants 
g:"Own fr'ai: seeds of' ;:ila.-::s ;:i:-odi.ICeci w'i~t: ;x::.:.en mO:if'iec by :-ecanbi..•1am :lNA. rb.eve!", iJS 
:epa:-'Xler.t of Ag!"icU:.:tre's (~SD:.) Recanbinan: DNA Advis-:iry ~ittee nas only :-ecer.::.y 
aeciae:l cc app!"ove the release of :ncx:ii.f'iee p:;.ants i::to ~'le envi:"O!Ille:'.lt. ::::n ~he mean:ime he 
:-.as oeen co:;t::.mt.ng gr-een:OOuse expe:--iments to ~e ..tlethe:- the r.ecmique of' ::-ar.sfor::iing 
;:io:'..len ;iorlCS. Fiel~ :esti."lg w::in' ~ be neede:i for a couple cf mooths. 

RAC rejected a request. by Nickolas Paroi:oulcs and Steven ~ndow of the University of 
California ~ ?e?"keley, :A) to const:-u:t anci !"el.ea~ genetically :nO:iJ'ied bacte!"ia of type 
:.."lvolve:i ir. ice mJ:leation, which causes frost danage. The California :-esearche?"s propn~ 
:o apply tha bacteria, frat ;.tiich genes responsible for ice nu::leation haC been deleted., to 
~lants :.:; a field test. Sane RAC members object.ea or. :.he grounds that the host range of the 
co::.st!"\.Cted organi.sr:s ;.as not defi:ied. Ano':.he!" questioned ;:icssible effects on rainfall in 
the area. i:...i.nciow tells Gl'N that he believes t.."le objections tave oeen :uet arxi he is 
op:i=.:.Stic of getting approva.. tr..::.s ~ime. 

TI':is t:.me U'SDA wil.i.. consider t.."lese requests in a.civance of the RAC :nee':ing, accoreing 
~ &isar. Tolin, ;.rho re?resents USDA in recombinant DNA af.fa:r-s. .91e not.es that USI:lf\ :..s .ell 
a;.a:--e ~r.at :-ecer:: su:cesses in plant genetic engineering ;,~l :;:irobably release a flooc cf 
:-equests for f'ield testi..'lg of genetical..;.y :nO:ified plants. Eac::: case w" ... 11 have to be: 
conside-e<! individually. (Source: Genetic 7echnology News, April. 1983. Address: 
i58 ~ini.ood ?laza., P.O. Box i304, Fort Lee, Nj 0702~, :JSA.) 

Gene ::-ar.sfe!" - for ad\.ll ts onl v 

;.. :O~nhagen sch::lol teacher anc !".is stu:ien:s :-.ave t:-ansferr-ed the genetic code ::-an one 
b~ teria t.: another i.n a cla.ssrcxn eicperiment. The expriment, car;1ec out a fe1.; montns 
age, was rep:irtec t.."'.is .eek anc J.rew camnen:s :-a.'1gir'.g f!"cm :;:i:-a:..se t.: wa!"!".::.ngs :nat S\.C::: 
ac::.vities smu.l::i be oannee at sc!'lDol level. (SoU?"ce: The Guardian, 6 june 1983.) 

FRG crug autnoritv aoo:-oves bet.a inte:--feror. fo:- herpes zest.er treat:nent 

Interferon has !"eceive<! !..ts first approval for use as a. hur.ar: dr\.I!;. ~.:.s co\Zl:ry' s 
;:na.-:naceutical licensing au:hor .:y, -=.he Eu1desgesunc!heitsamt, has clearec a bet.a-interfere::: 
;::rxu:-: for ::-ea':L"1g ne!";>es zcsr.er, a ;iai:".f...:. anc SJmetl!':ies .:..:.fe-threater.:.ng v::ai disease. 

'!he canpar.y making \.::.is f!..;st claim is B:i.oferor., a smal.:.. subsidiary of' the Ren:sc~e!" 
pna~aceu::.::a.:. ccn:pany and esta:.l:.shec :.:: ·97:.: :c sca.;.e up :::!Xiar. ::.ssue cw:;re. 3:!.cfe!"cr.' s 
:ne:::.oc fer pr::X:uc :.ng ::ie ;:iroduc t ~ ust aco:-ovec, ;.rr.icr. is ::-aaana."'i<ed ?:.t.:..afe:"Or., is :.a!3ec ?r. 
cor.vP.r.t:.onai s:acKec-p:..ate :.ecr~11clogy fer g"'Ow"~ng mr.ar. ~:roolasts. Tuese ce.Ls, ·..ner. 
at:.r.ac1<ec :iy a 'll!"US, secrete :>eta :er f:.:rool~:; :..1terfe!"or.. 7o :.."lat.Ce i':.s cultur'!C cei.:..s 
:.c '.lVer;:ircc1..r:e w:e!"'fercn, filcfe!"'Or. u:>es a sy.~:.:ie:1c o::.igcm.x::lecuoe, ::iciy :: ooly C. ;.. 
~.:.:.:.:..e act.:.ncr.yc::.r. me! cyc:..onex:n:iae aJaee :.c ~.he nut::-ier.t :.rot:. ;::reve:'.t :.he oreal<Ooi.r. c:" 
:nesser.ge!" :i,··., :.:ius en.r.anc:..-ig cu:;:iut. 



7::~~ :?Je:hoC \-.. e:.::~ 3~ ~:- 5~· :....-ite~~:iona.:. ~i~~ c :- :..nue;fe:"'O:: pe!"' r:.:..:.:::..:.it.e:-- c: cu:.. :.l.X"'"e, 
say·!: ::':"". ria:'!~ Jo~:-.i:: Otte.-:! t.::..'"ec~:- c: c:..::...'ic~ ~sea-c!"". a-:. E:..cfe~~... A:>:;1~ ~=- pe: cen: :.s 
-~s: ::tr":.."1: ::;~:.:i:.c..::.~:-... c. :igre :.r.a: Ca:l~e~ ve~· favo:9a~ly "'-:.~:. mos: bac~e:"'i.a:. C.:on:..ng 
~:-o~sses. J::;e::-: e::-a:::.s :r..c.: gene:i::C.:.::.y e!'lginee!"eC p:-od~~ nave m..x:::-. :-.::..ghe:- s;:ieci~c 
a:::::-..:.:y. j~ :issue-c~:.~e sys:.ems. ne no-.:.es, s::ore ir: -:.w: mc.jo:- ;.cys: 

Tne :r.ocu::: is c. ":-..c.:.u;a:. mclec-.i::..e" ane glycosyla:e::. ur.:.ii<E oacte::-ia-made r-DNJ.. 
;;:::-ctc:i."IS. 'n".is i:uay be il:::;:>o:-~: :.::: µo.:ie"-:.s :a.king 12.."'ge doses c: i:"1:e::-fe:-o:: -::JVe:- c. long 
;:>e::-ioc c: :i!oe. 

':':i: a."1c:io!"'e:'. '.ib:-oblas: ce:.l!: sec:-ete :nei:- be:.a ir:te:-fe:-o:: int.c :he ct:: :i.re meeiu:, 
;..':le:-e ;:;;ri'.lca:ior. by es:.a::lis.""le:'. me:.ho::.s i!: c. :-ela:ive:.y easy ma:..,e:-. I:: ba~teria: p:--ociuce:­
cC:.ls, ;:-:-otecly:ic e.'1Zymes b!"'ea~: d~. ir.r.e::-fe:-or;, sc mu::!': o: i: is dena:wee. t>efore ex:::-ac­
:io:-.. 

'!he- ~a'"lda:::..zec 11 sequer:~:.a:. 3:1c.2ysis'' c:.i."1ical ':?""i.a:!..~ O!: \it".ic!': t...~e regciatory agen~y' s 
a;:;,:i:-ova:. is oasec :ooi-: ;..l~e eve:- the pas: :.w;, years a: :he Unive:--S::.y o: Tub:i."lgen ti:ls;:ii:.C.:. 
moer D:-. =:.se Haede:na.'1:-.. '!r.i:-ty pa:ie"t.s "'"'~:.:: sever'€ G.isse:::.inated herpes ro!'.t.e:- lalso i<nO'w':-' 
as "s:-.:.ngles'': an: impa:i.-ee :imm~e resis:.a.""!ce tc infec':.ior., :--eceivoc d:-i;:; ir.fusio~ c: 
50:,oo: uni:.s pe; kg body weigh: pe:- cay, over th.--ee to .."ive days, c: :'iblafe!"Or.. £..l 
3C pa:1e:.;:.s ;.n:; :-es;x>n:ie::! ira::p:.ly showee iden':.ic .£. results: the characte!"'is:ic agonizing 
pai.; .as :--educe: ~e:-- 12 hotrs an:: ccmpletely relievee ir. :\.0 days; "-he ~i.nful rec ski.r. 
!"'aS:: disappea..-e:: a.."t.er r.ine da:-~; and the drastic JX)s:he:-peutic nei.ralgli. that fell~ i:i 
3G pe!"' cent c: such ;:a:ien~ - a"IC may las: fo!"' five tc i 0 years - diC not occu:-. Six 
pa:ient.s wh: C.id no: respone )rcmptly wel"E: consicie!'ed "cont:--cls", bir.. la-.e!"' receive: :lnter­
fe:-or. as w:;.:.l. 

:2-cfe~:. cieve.lo;::ie:: a sei::iaur.c:matet metnoe !'o:- grolo.'ing hu:.a:: diplci.C f"..1..broblasts or. 
;:Ci.es o:' ;:;la:.es: i: is elega'l:. but expensi•:e. l'.ic:--oca.-rie:- tecmology was :.!"'ioc but p:--ovee 
2C pe; cen: cos':..:.ier a.'"ld so .as abancionec. 

No•• t.he !'iro: is gs:':.ing !""eady to tes: new mamnal.iar. eel::. lines ir. its pilot pla.'lt 
developed by scien':.is:.s o: the goveMIDenv-spons:irec Gesel..schaft fiir Bi.otecbn.)logische 
ror~hung (GBF), who believe the ce::.ls could v~ly imp!"ove the :.i.ssue-cl.tl tl.l:"e i::rocess' s 
produ:t.ivity. Tue mos':. int.e:-est.ing involves inse':.ing the s::-i.ct.tral gene for hllllan beta 
interferon, along witt a th:yr;:.idine ki.nase p:--cmoter, into mouse cells :hat no\.' prcx:!~e inter­
feron continuously withoit;. induc:ior.. These "constitutive" cell lines yielc 100, OOC unit::; of 
glyccsy::.at.ec interfero::i per millilit.er. \Ex:rac:ed frat: Newswatc.f!, 18 April 1983/. 

r-DN;. E. co:::..i: how safe ciowr. the drain. uncie!"' the skin? 

&lppose a :--esearche:- acciden:.a::.ly flushes a large quan':.i:.y o:- gene:.ica::.ly engineere:i 
n;icroo:--ga.'1isns dowr. the cira.ir.. Wna"- art· the changes of :--·~anbinant pla.sr.ids escaping their 
prima.""y ::ics.s and sho'ft_ng up in incieginous sewage o:-ganiSl'l·;? "Nil'' is the p:--el :iminary answer 
fra:: i::icrobiologis':. Willia:t r:. Watld.ns o'. the U.S. rziviromienta: Protection Agency ane 
a=junct :i:--ofessor a':. the Unive:-sity of Ihocie Island. 

"-hat if a resea:-cher cuts r.iimself"? ls i:. lieitly that r ~c:mbin.ant bacteria will groi.­
unde:- !':.is sld.r.? "May.:>e" says Dr. Youj:. Ilca;c cf Tokyo's cancer Research L'lsti tute in a i:aper 
p:-esentee ea:-::.ier :r.is yea!" at a mee:ing in that city on genetic engineering. 

~':.v.:.r:s in::-oci~ee Sscnericr.ia col:. strair. K-i2., con~ir.ing a !lla"'ke:- recanoinanv-DN;. 
pla$.ic. :..ntc a mooe:.. sei.age treaanent pla"i:. For weeks, he fo::.lowec the si.rvival of the 
o:--ganisr: a.""!C: :-.ne fr'equency i.u.tt \,.':/.icr. :.t. passec :he gene-s;i::.icee vector tc other bacte!"':...a. 
·,;a:.Kins cnose K-12 :or !".is safe:y st.I.Cy, beoause it. 1oes :he ::: . coli st!"'ain approvee for r-DN.'·. 
experiments :na: mos: closely resi:mbles the W:.lc type. Nex:. ne employee c. lrlique se':. c: 
:.er.:oe::-a :.tre- an: anti~io:.ic- resistance mar-Ke!"'S "-ha: pern.ittee n:ilr. to picV. out tr.: s s:rair. -
o:- i:.s pB:::32E p:..~ic - frar. ::>.:..: otne:- oacte!"'ia in se-..age. 

lr. sane labora:o:-y expe:-J.me:-1:.s, "l'ia':.id.ns aocie::: a mobi:.izine ;::.:..a.sr.i.C tc increase the 
:.. ike2.inox cf vec :.o; ::-ar.s'.e:- v ~ co:-;j uga:.ion. T.1e :-es:.:: t: f ewe:- ':.ha-". one ce:.: ir. 1 OC, oo:. 
::-a-:sfe:-rec i:s rna:-irer ;,:..a.sr.ic \"ii. co::yuga:1or. tc ano:ne:- E.. co::.: s':.ra.:..r., anc fewe:- tna:-. one 

1C i:::..::.::.10:-. ::.os: a ;::i:..a.sr.ic tc Ae:-omonas ::>acr.eria. 

"S:: fa:. we ge':. no:.r.i."l£ frc:r.. ~e noncor.Juga:ive p::..a.'l:ti.'.: a·,one.'' says \.ia':.la.ns, "nc. 
:ra.-:sfe'."". nc escape :.c c':.ne:- =:.. er·· ,,. :.ne labo:-a:O!"'Y. G:.ver. t'1ese lo...- frequencies'', he 
ao:::s. "a :..a.-ge r.;.rc De:" cf ce:~s w:iu...c nave :.c be releasec t>efo:-e :ne!"'e was a:"Jy prob let." 

l 



- l'l.J -

-·· :nor.i:.o:-:.ng :."le accition of non-mobj2:.zec - . cc:li :..."l:c r..:..s cc::ie: sei.;age sys:.er:. 
;.;a:K:.:1S :i.as seer. x ::etec :.acle :rar:sfer cf :."le :--JNA 1:1ar1<er- ;:i:asni.C t.:: suer. c ::;e!"s ::iacte!":. as 
~::e:::sie2.la, ?seuC:c.mcnas. Ae~cnas. 3:.f::.dobact.e!"::.un, and Clostriditit spec:.es, as ~:..:. as 
_. ~:::.i. er::e:""occc::: .. anc ot!"le!"' cc:..:..: ... o~s no~~.:.y ~rese!'l~ ~ set,age. :ie ·.r_::. add :ncbi::..Zec 
_. cc::. :c :ne :noae2. ;::lan:. ir: ccm::.."lg moo:.~. 

ai:. Joia:iC.r::s ;:xii::ts ou:. :.:-.a:. "there :.s a"lother way a p:as:n::.c ca.-: f::..OC its ;.ay in~ a 
::iac:.er-iut - ::ir :;ansfo!'"Jiat::.on - whel"e:Jy :he eel:. takes :...-p :iai<ec DNA am inccr;:xirates it i:1:.o 
tt":e genane.~ 5e :-eleased eictr-actee. ;:iur::.fied ~asnid JN.A, i:lclU:::.ng :he :r;c~irer sequences, 
i~:.o s:.atic batch ::ul cu..-es c: :: . col:.. anC ~tc the :ncdel plant... "We 2..ookeci for any c~anisn 
:.na: expressed ~'le ;::lasnic !"es:.s:.ance ma:-ker," he states. "WE! fot.."1d none." 

;.. subcur.aneo\.:S threat? 

?:--ofessor :Kai.a. whc ~ads the tui:or Vi.'"Ology div:isior. of the cance:- Resea'"'Ch :::r~stitute 
i.'1 Tokyc, c:-eated a sti:- at the genetic enginee?"ing meeting ..nen he reported the survival in 
vi7c of ::--DNA :: • coli X~".'76. :bis is an aux:otrophic strair. designed to self-<iest:--uct outside 
':.he cul t.ur-e :' ... asK anc is t.here!bre conside-ed safe at the ?2 conta.i.'1lllent level. 

He injecU!d 20 t"l 50 billion cf ti"~ bacterial cells subct..ttane-:iusly in~ genn-free mice. 
They fol'"Jled ab~esses aft.er tw::i ;.eeks; strain survival was 100, 000 cells - a 100, 000-fold 
r-eaoc·~J..on frcm the injection dose. 

Ikawa inse:-ted a spleen focus forming vi.""US (SFFV) marker or. plasni.d pBR322 and prein­
jec tee! the mice wi. th Frierxi virus, a murine leukemia virus, which helps SFFV to :-epl icate. 
The animals injecU!d with the r-DNA E. coli did oot prodoce SFFV infection. This showed that 
altncH.~h the bacteria could Sll!"V'ive in vivo, in this case, they could not transfonn the mouse 
cel}s. Contr-oi mice, which received :.he pla.snid-contain:ng oa.cteria witix>ut SFFV, also 
forme:l abscesses. 

'!his experiment raises the issue tr.iat E. coli X1775 was not ?"edooed a millionfold within 
24 hours, as :-equired by Japan's strict r-DNA guidel::..Oes. Nonnally, strain X1776 is kille:l 
by ultraviolet light or digestive acids and requires dianinopi:nelic acici or thymine tc 
survive. These are ccmponents of the E. coli cell .membrane and do rot ex:ist freely in 
natire. 1:1:>1.ever, Ikawa warns, the dange!" or r..igb-dose subcutaneous infection is tbat sur-
vivi."lg bacteria can utilize these nutrients released frcm deaci ones and, under the ski.n, are 
shielde:l frat IC.lling acid and l.ight. (Source: Newsoiatch, 2 May 1983.) 

$29 .3 ::ti.llion for bianass R&D votec by House panel 

For the !'isca'.. year 1984, $29. 3 mi:lion loBS aut.horized for ':.he US r.e;:art:nent of Energy's 
biomass research and develuµnent programmes by the Hou.cie C.ommittee or. S:::ience and Tecmology 
on 27 April. The :nooey ...-..i::. be inc:.u:ied in an autoori..zation bill for D:!partment of Energy 
?.&D progranmes that may be bro~ht before the House. 

The Reagan Acministratior:: bu:iget provides only $17. 3 million for bianass PJxD in 1984. 
Last year the research ;as funde:l for about $21 million. 

The breakdown on the cc:mmittee' s autrorization is as follow.:i: 

$9 million fo:- feedstock develOl'.Jllel'lC., inch.ding $11 mill.ion for short rotation ~oay 
crops, :S3 i::.:J.lion fvr her:::>acaou.s crops, anc S2 :r.illior. :·o::- aquatic plan':.S; 

$15.3 Iti::.ion for conversion technology, with $9.1 million for biocnemical and $6.2 
for thermochemical; 

S5 million fo.· a regiona: bicmass progrcmme to set u~ cent,·es in the :Jortheast, 
Sou:.heast. Mi.d~st, Northi..est, arxi Southi.est.. 

'!he Adm:....'1is:ration's proposed breakcoi.r. is: 

s1 mi:.:.ion for t'eedst.oci< develop.ient; 

$ ~ 6. 3 m:..:.:.10r:: fo:- conve!"sior. technology, with $12. 1 !'or biochemical and $4. 2 for 
':.ner::noc!'l:!mical . 

~e a:.omass E.uergy iiesearcn Assoc1a:ion 'BERA. recanmenaec C:Ongress t.o autoonze 
£2C. 5 mL.:.~r., !':Ot :...'1c2.u:ilng alcoool fuel R&.C, !'er bicmass R&D. BERP is a non-pr::ifit e1u­
ca':.ior. anc s: len ::.fie organ:..:za. t:..on mace up of •.Jn:.ve:-si :.:; , bu.s1ness, anc ut.U:. ty repre­
se:-i :a:::..•1es. '. ::x :.:-a.c tee !'!"o::J News;.-atcr., 2 May '983., 



=.:..~:e::=r-.... "lc:i.oey s:..o~~ ~e, ::..:: the ttair .. :.h.-:\·ing. anC !°'tr":...'le~ ;r-oc: o~ neC.::.!iy ma""'"Ke: 
.:..:-;:e!"es: ::.r. s:;:ience a"l:'. tec=-...,c:..ogy s:.oc~ ;.;as '.;):"O':iae:'. a: :ne begi~-~ c: :.he man~ :JY :he 
:..amc:-.:..~ o: ~,,,.;..:-. ::;u:...a:.. f'..:.."lCS w:-.ic!: ::..r:ten:: "'-= :nves: ir. science a.'1:'. :.ech."lo::..ogy canpa::ies 
a:-c1n:: :n€ or-:-:..::. Tue :~cs, Sc:::'Tecr. H:::lci.rie:s Inc. aoc Sci'Tec:-. Sf. a:-€ no':.atl€ fer- t.oc 
r-e..asJ:-!S: :.he \·as: 5:.ze c: the:.:- ope:-c.:io~s an: c. rove: pla:: ~ !"e::=!""~:. : ea:.: ir'~ s: ien:.i.s~s 
t..c ar. :::i:.e~=1~:io~..C..:. scien::..:-ic aav~~y co:n:::..:. 

The :'LmciS s:a.-:.e:'. ope:-a::..ng o:: '. A;J:":...:._ ...:.ti: :.o:a:. net asse~ o: S€;: i:::...:..:..ior., the 
::..gges: s~ c: mcney ever i:: ar. ~:..ti.£ p;.t;l.ic o::e:-ing fo!" ~ n;u:.~ :1.rK< i...'1aus:!"y. 
Sc :./Tee:: Ho:..C.i."lgs Inc . ...-:.:..::.. be oper. :c inves:o:-s ir. the lr.i tee ~ates an::: :2.naaa, Sci/Tech Sf. 
tc i."lves:.o:-s e:..se\.Clere. a: t:-. funds ...:.:..2. oe manage:: jo::..."ltly by ~!"":":...:..:. :...y:ic!: ir. Ne;; Yo:-k, 
:....omba."'C Oc.ie:- ir. l.Dn:io:-. a"lc Nomtra :2.¢ :a: !'E.nagane:;: ir: Toi<yc.. 

J.. r.i."le-me:;be:- s::ien:i:'ic a:!\·iso:-y counc:.:., hE:adee by D:". Harry ioioo:..:, ci!"ec:o:- o: :.he 
J:r.s:: :u:e :o:- Adva."lce:'. ~U::y i ·' ?rince:.O:-:, -...::..:.:. consU:.. t pe:-iodica.:.ly .. -:. :.t :he invesonen: 
ma:.age:-s aoc act·::.se o:: t!"ends ir. science. Me!!:be!"s c: the council incl.u::ie El"t.I:!e Hanay, forme:­
:-ese2!"cn vice president :;;.: the Be:..:.. :..abor-a-:.o:-ies; Reimar r.:..:s-;., p!"es!.dent a: Max P:..anck 
Gese::..::.s:::-.a..~; F':"ani< Rauscher J:-, ser.io!" resea.-cr. vice ;resident of :he Ame:-ican ca.nee!" 
Socie:y; !ieir.:-ict 'J!"sp:-ung, p!"eside:-;t of :he ~ss Federal fas:itute of Tcchnc::..ogy; It.a;\; 
~a~riabe, p:--ofesso; ane:-itus at the fac.-::. ty o: me:'.ic:LDE, at Keio Unive!'"si:y; :ner. K~.ng Yang, 
Nobe: lau:-eate a"ld f..lbe:-t Einstein p:-ofesso:- of pnysics at the .5t.ate Ur.ive:-si ty o: Ne;; Yo:-i<, 
Stony ft"ook; Ho:-:or. S'~eve:-, former directer o: the National Science Fomda:ior. and president 
c: :2.!"negie 1'£:...1.0:: Ur.ive:-sit.y and Hi.dee !t.ekawa, preside:-it o: the Sys:.ena:i.c E.'1~inee:-i.'1g 

Re.searer: l."lstitu:e. 

r.ac:: menbe:- ,,-.:_::..:.. rece:'..ve S2, 500 a yea:- iI: fees plus a si!ti.la:- amoir.t for eacr, mee:ing 
they a:ten::: fo:ina:..:.y, ~tr. ar. upper- ::..in::.: o: $'7,50C c. yea!". D!". Jioo:.: ;."'_::..::.. be paic an 
adcitiona:.. E, DOC. Bo.it these eamings ...--::. i.'1 fact be double:'. since they are offe!"eC 
.separa~:.y by eaci: of t.he twi.'1 funds. 

A..'1 ir.:..:ia: st.a:aoent by the funds' i..'lVestaoent aavi.se!"z inclu::le biotechnolo~-y and health 
care as a:-eas W:. tr. "supe:-io!"" investine:it pot.en ti.a:. · O:her areas inclu:iee can;::iute:-s, ccmmuni­
ca:ions, cc::s:zoe!" electror.ics, elect!"o:-.ic canpcmen:s a."lc instrt.men:s, robot.ics ant office and 
fa::::-0!")' automatior .. (Source: Natu."e, 14 Ap!"'i.2. 198;.1 

Eioger.'s ann....al repo:-t 

Among bict.ecrnclogy canpanies, Biogen NV is the most lilre a bank. Ir. :ts annual repo:-t 
fo:- 1982, B.ioger. S"!.ys tr.at its fina"lcial assets amoonted tc $57. 5 million, mu::!'": mere tha.'1 its 
long-t.ern deb-:. of $5.8 million zt :he enc of the yea:-. Since ther, it has raised a fu!'tner 
$5!. !ti.:.:.. ion by i:s public sale of stock ir. l'B?"ch tr1is year. 

Pa;t cf tne explanation of the ccmpany' s casr, posi:ion is that it has been able to 
:inance the constru:::tion of its labo:-ato:-y in Camb!"idge, Massachusetts, ;.:ith the help of tw:: 
101.1 interest borxis a:-range:i by the Massachuse:ts Industrial ~nance Aie-Xy in 1981, wr.icb 
;:>:-ovided $!;. 5 ~lion. l:U!"i.ng 1982, intel"est on the canpany' s financial :assets amounted to 
Sc. 5 mi.:lior., tw: thirci'S of what it eamee oy means cf payment> for research and develoonent 
ca-ried ou:.. 

Pa:-adoxicC:!y. Biogen' s casr: mo1.r1t.air. may exp:..ain i.tly :he- sha:--e ;rice res d:-ifteC: 
aoi.nwa!"Cs ::-er.. :h€ c..ssue ;rice o: s2; te:i ~eic:. age. Wnile c. i.a."'ge propo:--:.io:-. of Biogen' s 
c..n:::ane is inv esunen: in cane, investo?"S may tr.inY. : : preferable tc pu: ~.neir money W: t.:: ar. 
::.r.s::..:u:.ior. spec:..C-.::.1ze: ir1 :..nvest.:nent ra:ne:- :nar: in biotechnology. 

i1esea!"Cr: aoc develo;:n1en: rEmainS ':.he la!"gest iter. o: ex:per..Ci:.u.-e (amotr,::.i.ng tc 
£ic.;.; n:.:.::..ior, i:". 1982) an: speocing under u-.is neacing ;."'.l) con:inue t.c increase fo:- the 
fo?"eseea::ile fu:.:re. The pa:terr. cf Eioge:;' s programme !"emains concent:-at.ec. or. the explci­
:.a:ic:-. o: rr.ic!"o:iC.:..ly e:1gL"leeree i.".lt.e:-fe:-o!1s ~ lol".1cr. a:-e oeing testec clir.icC.::.ly for use ir. 

i::.C::.. :c.p::..e s:::..e'."'osis, ger.ital herpes anc varions fo:"Cl'ls of cance!", not tc rnen::..or. ':.he commor. 
cclc .. vaccines a"lc ::ilooc facto!"s. A:'. agreenen~ tc ;reduce interleuid.r..-2 ir. cor.JU:1C':.ior. wit.r. 
e: Japanese canpa:1y was annou:ice:: ear-::..ie!" this yea:-. 

The spreae cf tne ccmpa:1y' s re.searer. cont!"acts remains somewt.3.: na:-row. In 1982, 
~ ... ;:>er cer,: of !"esea-cr. l!1Cane- came f!"CX:: ':.ne Sche'."':..ng Co:-pora:io:-. anc ::-: per cen':. f:-crr. tr1e 
japa:1ese canpany S-.1.~nogi :..tc. Tue a"ln..a: repc.:": emphasizes tna: resea:-cr. inccxne is ir,.. 
ne:"e:-;::y \.!."l;:J!"eCi.cta:::.,:Ce anc: tna: 75 pe; cen: cf : ts incane 1r, 19e2 came trar reseal"C~. p~cjec~s 
c...:~ea:y ca::p:et,ec s: tna:. f:..i!""4:..'1e; ~.nccm~ ,'. !'°!"'ar. !"Oyc.l :.ies: .,-:_1: ro4: 2.."':.~ u:~.:...:. c:.inic~ 

:ez::."lf ::..~ ccn:;:,:..e:.c. 
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3i~ger:' ~ :.a:es: ;!""(;~ ec:. a~-'iO~-"l·::eC :.as:. ftlee~. =.s a ;:a!"":.:?~~sr.:..;: ~ devel~;; ;; ~:""ocess :o:-­
:::a.;c::.g :-.u:ia!". ::.i::otr :iec:-osis fac::.cr ::.:: cor:junc:icr. i..~t:i. &:.'1:.or; : .. ::.t. the Ja;:enese i..tisky 
a.--ic pna."""jla=eu:i~a:. :larn..::-act.~~:"". ~~s ~!""c~ec: ;.t.:.: :>e ~asec c:: a =1eW :.aooratory ca.l:.et 
3:G~~9:'. a:. ~ent. ::: E2lgi.u:r:, under" ~"le C.~:ior: o: ?!'ofessor t.aj_~!" :. ?:.e:""s~ ?ro:essc!"" c:­
===-e:~a:- ::.c:.~y a:. :ne : . .ir::.ve:--si:.y ~=- 21e:-.:. ~'1C a :n~::>e""" o: :ne scl.en::.:-:..c boar~ of" aloge::. 
,~x::-ac:.ee :·:-::::::: ~at..=::=., S: ..:une :983 .. : 

3 :.ooesr:-aca::·le :icl vme!" 

:.:::•s :iodeg~acle ;x::lyme!"', ;:;c;.ae ·;:.a :Jiotechno:i..ogy, ::lay :>e ;:>:.it .:.r.~ produ:!':.ion oy 19():; .. 
?:llynytiroxyb'-!tyrate . ?S) :.S made ~at :..J..caligenes eut:-o::itu..s :'..!1 a :'e~e!1':.ation process giving 
;:;!"ci:ierties sirt:.:.a!' to ;:x:ilypropylene a."X: ?::: . r.-::E oreak.s doi..r. slo-;.;:_y int.o an Lmocu:::ius 
ef!'lmn:. arx: :nay !'lelp r:.d sei.a.ge systens of :..'1des~~tible u.ancrels f:-ar. fecir.ine hygiene 
;::-:x:x:.s. St:-:.ps of ~ '-.ose 5C ;:ier cent cf val:llle i'.1 60 days tnder se1.ege :reatment con­
di:ions. (Sou:-ce: 7ec.'lnolcgy Upaate, ~9 Maret 1983.: 

Scheri."l~-?lcuo::t - catching a c~lc 

Scher:.ng-?::.ough is one of the few.; d~ canpanies to .age!" its future on biotecnnology, 
and :. t :nay soor. be do;.r. on its mcney. The American firn:' s fi.!"st genetically engineered cir-~, 
interferon, .:.s expected or. ':.he market by the end of 198U. Rece!1t clinica.2. trials suggest 
that the ne-;.; d~ :nay not be the mcney-spinner the ccmpany had i'xlpec!. 

Scheri...-ig-?lough decide:i to :nO'le into ol.otechnology three years ago, when most phar.n~ 
ceutical ::.r-:ns ..ere not prepared to take the risk. The ccmpany bought a 12 per cent stake in 
:.ne 3.i.ss fi=i: 3i.ogen ( dill..:ted to : 0 ;:>er cent wnen Biogen went pu:lic :.."l 1-t:.rch) am got the 
rifnt :c t..'l.ree Biogen prococts. !",..rn we::-e for c::.;'fe!"ent types of i!1terferon, the third for a 
c:-ug against anaemia. 

~ 1982, Scneri.ng-Plough bought ':.he Cal:.fornia canpany DNhX for S30 million and ope!1ed 
:.:.s o;,n resea:-ch laboratory in F'!"ance. 3ic.tecl'lnology now s~lcws almost a ':t'..:.r-:: of 
Scneri.'1g-?lough' s research and developnent :spend.ir.g. :n Febn.ary, the canpany anno1.11cee 
plans to bu.he a pla.'1t in I!'elane to manufactur·e interferon for sale next year. (Extracted 
f':·an The Econcmist, 9 Apr:l 1983.) 

Seed cc:mpar:ies will take plant genetic en~ineering to market 

F:reaktnrougr..s in developing systems of genetic engineering of r .. igher plants are caning 
tti.rougn ar. a !"apid rate. The seed companies are at the centre of :ne new p:..ant biotechnology 
area, oetween :..anoratory research anci canmercial explc.it.ation. Multinational companies have 
:>een quick tc ro...aliz.e this. Many have oegun research in plant genetic engi.'1P.ering or ceE 
cul ':.1.re tech."liq1.1es, either in t."leir 0W1 laboratories or t.."lrougn contract research arx:i/or 
equ:.ty ;iartic:;iation in new genetic technology firnls. In addition many of then have acquired 
seed canpanies. Conventional plant breeding, ;ilich brought enormcus yield increases durins 
~'le ;:ast fi.!'t;: years, has by no me.ans :-eache<i its upper limit. Plant cell culture metoods 
-.'1.ll be a tool 'CO augment conventional plant breeding progralI!IIles, but conventional plant. 
breeding may require ten tc 15 yuars to develop ar.d release a new seed varit.ty. Typically it 
takes about. eight years to develop and test the new variety. Then :.t t..akes three years to 
~row enougn cf the new variety to S\..'PPlY seed in sufficient quant:.ty to entt>r the :nari<et. 
Af;,er tr.at, i.t 'Ilay require five more years tc penetrate the mari<et. Plant cell culture makes 
: t ;::cssible to screen millions cf s:i .. ngle eel.ls, w:i.icr. in sane cases :s the equivalent of 
screer.:..'1g wno'-.e ;:.lants. ee:.1 culture screeaing wL.l lower costs anc shorten time needed for 
aeveloµr~"'r ar.c tes.:::.."lg. Cel'-. culture wi::.l als:. speed up ::i~ t:.piicat:.on of the new variety 
:.c proou~e :..arge m.mbers of seed-beari.'1g ;:i:..ants. Recanbinant DNA wi::. becane a standard tool 
:n tne seea indl.!Stry shortly aft.er yea!" 2000, and this tec!'mique opens up ways of improving 
;;lari ts !'lot conside!"~ ;::cssiole .r. :t t.ne o'-.der plant teci'mology. ( &>l..l?"ce: Genetic Technology 
News, June i 983. Add~ss: 158 Lini.ooe ?l.aza, ? . O. Box 1301.:. :;'ort Lee, NJ 07024, 0.SA.; 

:Je!'lentecn olots caref~ course towards a product line cf :ts owr. 

:..:.i<e :nos:. gener.:c engi.neer:.ng ccm;ia."lies Genentecn (Scutt San ::-anciscc, CA) has :naoe no 
secret cf t.ne fac:. that :..:s :.ong-tere. goal i.s :.o develop, manufact:.re anc market its own 
;::iroelX!ts, out the canpany :.s h61lI!led :n oy scxne stri."lgent :.imit.a:.ions. "1any pranising prooi£t 
areas are ::;ff-:..J.mi:.s oecause cf earlier Rt.I: :or.t!"acts. Mc:iey :s anothe:" :mi:tat:on. Genen­
:.ec!".' s ca:lfo:-:.a::e $~C~ :r.:L.:..ior: asser.s cou:i..c oe quici<.:.y eatP.r. u;; by :ne h~e costs of ccmmer­
c::.a.::z:..ng r:el.' :-eccmoir.ant. JNA proat.Cts. ic get ;:ast tnese cbst.acles Genentecr. :.s ~ely'l.!lg 

i.:.i':.:..al:..y 0r: cC1'lme~cial::..Z:..ng th!"ee :-~ccmclr.ant ;:oarmaceutical P"Odu:!ts: 



..... -~ .... e~~.-i:.:: :--~~~: ·:E::-:' ~ ;:.:~:~.:. ~ tte ~~Ji:: .. _r·~ ... ;;:~cx.iu:.: .. Uene::~ec:-. \.f_:.:. m~k:e:. 
~"'l:ie.- : :s o~. :abe:... ::... i:::.ca:.. -::-iL..:.~ i:-. c:-.:.:c!"'"e:-. st..:.:'!e~~.,E ~!"Cr. h~o~:.. :,t.t,. t.a~· aw-~:-f':..s: a"E 
-.-.::..::. adva."lce::. Gene=>-.ec:-. is su'.J:::::.::;::.i.."lt a Ne;..· )'.-1..'f b:;;:..1cc.::.c-~ fc; H(t-: -.c :: . .S. Foo:: & D;l..'f 
A:l!::.::::..s::-c.:.::.o:: ::-.:.s yea:-. :Un:.s fo:- c:..i::i.cC.::. t.es:i."lf a."l: ma.-kE ::.."lg a-E ccx:ing f!"';:xr ;'.;enent.ec:r. 
::.:.:-.:.~a:. ?a~:!'le~~. ~ :..:r.itet pa~:ne~s:-.:.;; ~ w:-.. i~r. r-a:.se: =:s. t r::...:.:.io:"". ~ !\.~C :.::i~ wo?"k< a..'1: 
s:.=.:.::..a- w:-~t: o:: ga'.Illlla :..r.t.e~fe~o:--h 

~:JtJar. gcrnr-ue-i."1:e:fe!'"'O:-. :....S e..-.:pec:.eC -.c gc ir.:c c:..inicC..:.. C"iC..:..s sno:-::::.y fo; :es:i.rig 
agc.:r.s: ca."lce:- a"l:: :..a:e:- i:-. :he yea.- agc.ii;s: \"i..-C..:.. i::fec:io:'ls. I:-. a:i::i:io:: ~ :hE !'Uncing i: 
-...:_:.: ge~ :~cr:. Gener:t.e:!"'. ::::.L-.. i.cC..:. ?a~::ie~~ :!-.. :.s p~odu:~ "'-~:.. bene!"i~ ~~at C.:..~ical t.es:i.ng by 
ove:-seas canpar.ies tc ;..':'lorr. Gener.:ec:-. nas g:-2.!lt.ee ::.ice:1ses. Boe:;:-i."lge:- Ingelneilr. (Wes: 
Ge~a.-;~.- ..-'_:.. ·. -.es: ax m~:ke: gam.T.a-i::t.e:-fe~r. i!: ~-ope a"lc tw= Japanese canpa::.:.es, !.E:'..icr.i 
Se iyak..: c.nc To:cy lndus'C: ies, bo-;:.r. i.:: Tokyc, ...:.:..:.. de thE sen·= i:: Ja;:a:: ant o-;:.he:- fa:- eas-;:.err. 
ma.:-ire:.s. Gene:-::ecr. ret.c.i."s :ig:t:.s i!: :.he Unit.et S:.at.es anc Q:.r.iadc.. 

':'~ssue ;i~asti.Iloger; activat..or (-?;.) fo!"' treating bloOC clots may bE ~eady :-o!"' cliricaJ. 
t.es:.i.."1g age.ins"'- hea;:. c.:.:a:::ks a."1ci ca~iovas::U:.a:- C.U!ea..ses ir. 1983. Genent.ec:r. is setting ~ 
anct.ne; :..:i::::.-;:.eo pa::ne!"'.s!".i;: -;:.c fmd deve::..oµnel':. of" tnis product.. ?:--ivate ;::lace:ne:r ... shouJ.d 
D:""i.'"lg ::.:: aboU: S 32 Clio:: fo; ::-.is. Gene::t.ect has c.ls: ~ .i.censed Y.yo\C. i:Skkc a."lC ~: :.subisti, 
c.lso oo:r. ir. To~, t.c c:..ir.ica:!.ly test. anc ma!"ire:. ':.!".is ,J!"'ociuc:. ir. Jape.:-.. (So-rce: (;enetic 
7ecrn1clogy Ne;.:s, June 1983. Address: :st :..inw:ioe Plaza, F.C. Box 1304, F'o!"'t i..ee, t>.J 0102:., 
USJ. •• .' 

Southe:-r: Eiot.ect i:: financial :.rouble 

En:p:i.oyees of S:n.:the:-r, Biotech go-:. the oa: news ..:. thout 11:1.Ch ~!'"rling er. 3C April. In­
st.eat of rece:;xi..'"lg paychecks fo:- the moot:r. they hac JUS: worirec, :ney we!"'€ g::.ve:; c. men::: 
i:-,fc:-t::i..rig t.ha: :.r~-:. -:.he Tampc:-tasec canpany hat !""..r: ou: of casr. a"lc coi.::.c nc-:. meet i:s 
;:iar.o:..::.. Ir. ::. es.s tna:-. c. yea:-. ~u:.he~ Er..o:ecr. has thus slippet f-ra: being pot.entia.l.ly one 
of" t.ne la.-ges: co::t.erxie:-s i.."l the race t.c com:ie!"'CiC..:..ize biot.ecmology, t.c tne b:-ink of 
ba.'1K"'1..-ptcy. I-:. is bei."1g suec ~Y seve:-a:. c!'eciitors a."lci fomie:- e:nployees, :.. : is ir. trouble 
\Ii:~:.:-. 4;h~ IRS, several o: its direct.ors nave resigneC, anC it. is facing 2 mom-Uil!: of bi.::.s 
-.-:.:h s:::a"'lt p:-ospects cf gene:-ating enough inccme t.o pay t.hm off. 

"!!' ~lJ7.he:-n Bi.otech IS fina"lC:ia:. i:.ls ;rove tc be t.erminc..l - w:nicr. seems lil<Ely - the 
canpany' s tj a::ise cou1.t signal ti'le s:a:-t cf c. 1_ong-expected shal<eou:. ir, the fle:igling bi<>­
t.ecmo::.. JgY :.nd u.st:-y. Seve:-o.l. other Cl'.mpanie~ W":ich, :;. ike S::iuthe:-n Bio tech, have raised 
ca;i:.tal Lo; -;:he pas: fe;.; years or: the basis cf l:'-t:le mo!"'e tr.ar. granc p!"'atises, a!"'e facing 
cas~!:o-...· ;ro":llens a"'lc f' ... ncing invest.ors mll'.!h less willing to oper: ~ their chequebooks. 
S::iut.ne!":". ?:i.otech' ~ troubles have sane u::ique fea:t.res, howeve:-. 

I. year age, eve:-yt.hing lookee rosy for the youig oompany. It. hac jus: sta:-tec prociu:::ing 
leukocy-;:.e ( o; a.lphc.) inte:-feror: frat W.--.i te b:i.oot cells ane its C.i.recto!"'s were p:-ed icting that 
the p:-o::iuct w;)uld be c. big money-spinner. Willia!!:. ~e;.ar:, a !"'especteci interferer, speciali'>'­
a: tne Sloar~Ket.t.ering Institut.e for cancer Research, hac agreee tc jcin the company a .. 
resea:-cr, director. Snea!"son Loeb lhoacies (no;.; 31-=.a.!"'son .Ame!"ican Exp!"'ess), one of lr.'all 
.s-:, ... eet's best kno;.r; unden.'!"iters, hac agreed to take thE canpany public with a stock offering 
of saoe $25 mil:i.ion. J.. team of yomg scientists was being recruited, and ;:respective in­
vest.ors \.la!"'e tole 2.:>o'.lt a broad array of technologies that the canpany hoped tc deve!.op. 

~u:.ne:-n Bio teer:' s fortunes SOU!"ed verv ouiclt.2. v. Its t:-ot.Cles bega". last :;l.nIIller \.tier, 
:ne st.ad: ma:-ke-:. becane i.'1creasingJy skep-:i.Cc..: o! the p:-ar.::.ses tcu-..ec by bioted111ology 
canpar.ies, ane ~u-cherr. Bio teen' s s-;:.oci< cffe:ing raisec fa:- less casr, thar. o:-:i.gine:.lly antici­
;::ic.tec. 'Ih::.s setbac¥. was ca::poundec by c. series of cisast!"ous policy decisions, c. la:-ge 
fina"'lcic..:.. tra.-:.sac:ior., pers:mnel proble:ns, arx: regulat.ory tangles. Tue canpany was v irtua!ly 
o:..:: cf cas!". and oespera:e:::.y loold.ng fo:- ne;.; inves:o:""s by the ene of last year; almost none 
cf ::..:s p:-i.ncipaj_ p!"'oouct, ir:t.erferon, r.as beer. sclc; and i:s nei..· researcr. facil:.ties nave 
neve:- oeer. i.r, ful:.. opera:ion. 

S::iu:.ne:"r. Bict.ecr; ::.s thus faced W:. tr; mou::ting b~:..:..s, i: r.as c. ;:,:""crr.isso:""y n(lte tc Key 
Ene?"g_1· Er.te!"P:-ises fo:- nea:-!y $~ a:ill.ior. due iri lugus:, mos:. o~ its scien:if1c s-;:,aff has 
:..e~, an: it s:.il.: nas nc ma:-ke:. fo:- ::.ts s-:.ociq:,ile cf i.nte:-feron. 

::.:.s ex::""aortir.a:-:'.ly s;.."if"';. :-::.se a"1d fc.:.:.. says c. lot. aoout tne financi.C.:. c::.ll!la:e sl.l!"rot.nci­
::.ng r.c:.t.ech."loiogy :..r. :.ne i:est fe-.· yea:-s. ::.-;:.s unpeoc::.ng cc:..lapse 1s :..il<E:ly t.c make tne 
c:..lffia';.e mc?"e ncs'::'..le, ho~ve:. 0: ne:- cornpar-.1es no,.· seev.i.ng cap: tal ..--_:..: no:. fine their ta!.1< 
n::aoe any eas1e:- by ~U:ne:""r. Kotecr;' f pe!"fo!"!lla'1ce. ?ctent1ai mvesto!"'s ir. oiotechnolcgy 
sho~c no;.. oe :..oov.in::: for sometr.::.ng mo:-"£: c.nar. ove:""t:,low:-. ;:rmises Wier, tney oecide wnere ~ 
p~: tne::.:" money. ( E.x::-actet frcrr. S:::1enc£:, L. j~'"Je 1983. 1 



C:-ea:.~ve ~:.&:;:.;:es. :..~~ .. ~ c: S:u:.:: Sar. ?!--a...,c:..SC~ !"'.as ~ecane :he ~3~ ent:.:y t.c :a.Ke ou: 
a :~cense fo:- Star..fo~ Ur:::.te;s:.~y' s ·~n=~Ecye~ pa.ten:.. ~e c~arpany p;OO~es a ~U.::y :..i..'lkeC 
sy:-; ::.:1e::.::..c ge!'le fer :1\li:a:: ;:a::c:-ea:ic g~o.-:t. :icr':!looe. ~i::.y cont:-c: c: ::.is ;.;!..-am:.no-aciC. 
c:-.ai:", i..•wo::.ves :ec:-nc:-J€y coveree :Jy :he ;a:en::.. :he syn:."1etic pep::.ide is extremely ex­
;::e!'lsive, so ;::i"..a."'!::~ceu::.icC.: c::c:;::z:ies a."lc ~ive:-~ty :-esearc!: g:-oups alike are potent:.a::. 
cus'-Or.lers :o:- :!'le ge!l€ secuence. ( ::x::-acteC. f'r'::n: ~ewsi..-a-.ch, i 5 A;i:-:.l 1 983.; 

Biotec!':nology Gene:-a::. '.New Yor'r: ~ty) plans :c raise $2C ~ ... i.or. in a public offe:-ing 
cf stock :.his sunme!"'. ?!'ocee<is !~an ~e cfferiL"lg •'i::. be useG to dot.Cle t..."le size of the 
ccmpany' s r-esea.:-cr: :aci.:ities at ~,ya-. IEi:z:nanr. \ Rehovot. Israel) a.""X! :c f:.!'lance the 
develoµnent o: a r.i:rogen-:'ixing fe!"tilizer, animal growth oonnones. anc hunan health 
;:roeuc ts. Biotechnology Gene!"al and ~izer tei<alo have agreed :o j oi.'1 t develoµtent of 
::.he fert.:;.: ize:- ;:iroduct for :he Nort..'l .American market. ?reliminary results ~at stu:iies 
con:iu::':.ec oy ::ie fi~s last. year on Biotec:mology Gene!"als Azospi!":.llun fe:-t.~izer ~re 
enco1.raging, anci :he canpanies are no'" con:inuing !"'€search at. 25 i.!. S. sites. BLot.echnology 
General is aiII:i.ng a'- put:ing ':..'le fe:--tiliie:- on the !Ila!'ket by i985. (Source: Chemical Week, 
15 ..:une 1983.; 

StandarC Oil patents probe octent~ally more selective than radioisotope tracers 

A nonradioactive DNA probe t.'lat. \13es light-El'litting molecules to tag its targeted 
:-ii.x:leic a:::J.t sequence and is potentially as sensitive as radioactive tracers has been 
;:ia~nt.ec ir: fu:--ope :iy Standard Oil Co. The ;:ro!Je does not :-equire ':..'le DNA segment it is 
:a.'"geting to be imll:obi::.zec ?.nC ;.asr.i!'lg sr.eps are no::. necessa"y ::.c c~ck fo:- hyo-i.dization 
wi:r: its ta.--geted DNJ.. segment.. Sta"Xiar-:! Oil hcpes to devel0;:: a denonstration probe for 
:.aooratory u<;e agC.:..nst. a bacterial an~bio:ic resistance gene wit.i"..in a year. 

:here is a de!" ... nite need in clinical diagnostics for a simple, rapid way to identify 
nu::leotide sequences. Many so-called 'slow infection' diseases of hunans and animals, where 
s)Clpt.aI:s appear long aft.er the infectious process is initiated, are causerl bf viruses or 
virus-like agents. These usi.a.lly carmot be detected by il!lmU1odiagoostic tech.'1iques because 
no vi!"al an•igens are present. Hybrid::.Zition assays can directly detect the viral genane. 

Fadioactive p-iosphorous is now the most canmoo marker used to tag DNA probeS, and sale 
of tr.is isotope to !"'esearchers and medic~ labs approaches S 100 tt:.llior. a year. &.lch probes 
require many steps to assay for target-tracer hybridization, and :heir l.13€ is ca:iplicated by 
a soort ~f life aoo strong :ieta emissions. 

In principle, this is OOI.' t.he non-radioactive p-.·obe w::>rks: the DNA strarxi canplanentary 
t.c the nu:leic ac ici sequence being targeted :is taken and cleaved in tw:i with a restriction 
eooonu:lease. These ':.;.i;i pieces of DN/. - which can range fran 10 t.c 100,000 m.cleotides in 
length - are now the probe molecules, and at thi.:ir cleavage site are attached to marker 
can~unds. To one end of the break is coupled a chemilLminescent catalyst, su::h as peroxi­
dase or li..ciferase, wt:ich facilitates light emission thro~h a chanical reaction. To the 
other end of the break is attached a flu:irescent molecule, such as a porpnr.in or polynoclear 
arcmatic, whicr. abso:-os l~ht at cne wavelength and gives it off at another. ¥41en the t;.i;i 
DNA probe molecules hybridize to t.he target st:-and of nocleic acid, the c."le:iiluninescent and 
!:u::ireg;:ent marKers are side by side, witr.i.n seve:-al angstrar.s of each other-. If the chea:i­
:..i.minescent molecule is giving of~ :..:..gnt at a wavelength of 400 nanomete:-s - blue l.ight, then 
tne !"lu::irescent. molecule ..-i.:..l pick this up ana conve:--t it to 500 rm - green :..ight. The test 
::. ube containing the ::.argeted anc! ;:i:-obe DNA :.:si.."lg a pnotanul ':.iplie:- dev:ce is assayed and if a 
U~ht at 500 rn is ;iicked up, then hyoridiza::.ion has been achieved. I! ::.ne orJ.y wavelength 
picked l.!P is 4QC :E, then tnere is no hybridization. It is a simple one-step assay without 
immobilization or wasi".i.ng steps, aoc could :,e more selective tnan any method presently 
avai2.able. 

Er.z.o Bioche:r.. Inc., o: New York c::.:cy :.ast year ma:-Ketec to researche:-s a non:--adioactive 
:JNA ;:robe :nat ~s a ;::io:..yclonal ant.i'.:lody tagged with an enzymatic ~ye :c assay :or probe. 
t.arget DNA :-:ytri.d :.z.a :ion but. :he1:- ::.argeted DNA s trane must be immobL.. izec fo!" tne probe ::.o 
;.orv.. '.Ex::-actee :rar. News;..rat.c!:, 18 AprL.. ~983.) 
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:..;s:i ::::.e E::..ct-ecn.'1::::..C€Y ·:.nc:~::.-.:.a:.. Ji.ss:Jci.G.:es - a.-i:: :::.CC!cn:'. &la::~ \ien::.?:--es. I.'1:. The 
:..a::e:- ::.s a s:tisi::'.:;.a--y c: Di:..:..:..as-:::.aseC: ~ia:i:ooC: S.a:t!"'OC•: ~:-;::., a danes:i.: c.:.:.. a.~ g~ ca::pa."1y 
..-:..::-. i982 ?"evemEs :::: $). 2 :::..:.:..io:-.. 

Res~ :..s c: t io:.e:;:t"lc-logy a.::\·a.~ces made ty th€ ne-..· !':..~, Ar.imC.:. Vacci...rie Resea-c:-. C.C~ _ 
: .!... i.r:- ~! ~ 'IA:..l:. 0€ cr.a.."'lne:e: :.: :t..Ziloot !l'l~r-oct:' ~ A:-.irrir.: !-EL t.~. D:. vis:. a!'"., ~~ict :as: yea:" r-~ 
sales c: FC i::::.:.:..iD:-.. F5.;: a s;x:>kes:;ar: fo:- ;)ic::ncn:: S.ccroci.: confi?ms -:.t.a: t..:.s f~ is s:u:ly­
.:.."lg ~'le io~ '".;·: se:..:..i."lg cff .:.:s a::::.mC::. me:'.icl!le CCXilpone:-i:. (E.x::-ac:e:: ~a: News .. -a:c:-., 
i E P:;:-;.:;. i 983. : 

Damo:: jofr.s oa..-ade c: t:iof::.!"!!!.S going out:::..ic 

;..ates: u: joi:: :he pa-ade cf biobusinesses gci..-ig pu:;::.ic, ta:noc Biot.ecr., Inc., of :.:-• .:.s 
Best.on subtrt ...:.i:. ;iu: 2.;., i::.::..:.:.io:-, st-.a.-es cf camnor:: stock c:: the ma-1.<r:: this mer.::-_ r.n.-o~r. a:-. 
u.'1Cie:-.r.i"Cing g;-ou;:: heade:: by S.:.y:t Eastl!la:-1 Paine liiebbe". Tne issu::, i2 pe; ce:-i: cf :he 
fim.'s ou:st.am:::.."'lg stock, is expect.ee t.e :-e-cu:-:: S~2 :c $1L per s.'la-'e. 

Dar.Jcr . ...:. -_:._ be ::-ie f:.~t Ne..- Engla.".IC: biotechnolog;y f:.rn tc Si!ek a:: :- ~io:-: of p~lic 
investmP-'l"C cap:.r.a:.. ir. as mB.'ly moot.Cs. lr: Feb:-~y, Bioge:;, Inc., of Camb'."icige, Mass., netted 
$52.i ir..:..:.li.on o:-i a 2.5-c:~ll.o:-:. sha!"e offe:-i;-ig, ~3.5 per cen: cf its tcta.. CO!ll!DO:: steel.:. 
Camb'."icige B:i.c&ie!'lce receive:: ~5- 5 millior. fro: t.r.e sale of one million ~es, 25 pe'." cen: 
cf outs:.anti.".lg s:ock. BioTech:'lica L-ite:"I'la':.iona:.., Inc., cf Camtr.idge s:ilC 80C,002 si'la."'es, 
21 pe:- cen: of :o:a: st.ock, tc r-c.i.5€ $7 1t.:.J..:ior.. Gene:ics L'1stitu:.e, Best.a:-., float.ec: ~ 
oonc: :.Ss1Es :o:.C.:..in~ !S !!:::..:.lior.. CEY-::-acteC: ~c::. Nei..-s-.ra:cr., 2 May 1983.) 

_M_o_n_oc-'-1...;c_na.:._-"''...;..;an.;;.•...;:..;..i~ 

~lecula; Gene:ics cf Mi.noc:On~, ~.:_nr •. , has receivee a;ip!"OVal !:-at Ag:-icU: tu:--e Qlna.:ia 
:..c se:l.2. its o~a: moooclonal antibody ~od~t ir. (anadc;.. Geneco:. 99 is designe: to pr-even: 
fa~ c!:..a;r-hoea i!'". nei..":lo:":": calves. M:ilec~a.- Gene:ics says i t.s p!"'od1.r: is t.i'le fi!"St l:lcno­
clo!'lal an:ibody lice~se:: for canme:-cia.l use fo:- disease prevention in ar.imals. GenecO: 99 
will be C.is':.:-i:>utee ir' Qlnada t.h!"O\¥h Vet:--ep~ of London, CC.taric. (So~e: Che:::i.cal 
Week, 30 Mal"Cl': 1983. ) 

Monoclonals car:--v the:-a::>eutic agents to bodv targets 

So far, tne mair. me:ical use fo:- II!OOoclona.: an:iboc!ies is ci.agnosis, bu: thei!'" potential 
fo:- actual disease t'."eatme:-i-c is considerable. Cne treatmen: approach chE!tically canhl.n~ r.he 
antibody proteir• ( :imm:r.oglobulin) - or a fragment - i..i.th a toxi.ri, chemotherapeu:.ic agen: o:- a 
!"acioactive isot.o~. The moooclonal antibody p:-otein portior. of the co •. j~at.e ..-'~l then 
cant:ine specificC:.:.ly i.;:.:r-. the target p!"oteir. - in a virus, 1r.icroorganisi: O!" tuner - whe!"e :he 
':.herapeutic µ::>rtior. can do i':..s work. Several researchers :-eportec p!"'ogress in tr.is a!"ea a: 
the Secone Anni.lal Congress for Hybriciana Resea."'ch held corx:urrently witl"1 the DW. Congress at 
Pnilacielpri.ia, 6-9 Feoruary 1983. 

Rici.r., a :Cxic polypeptide derive: fra:: the castor bean plant, has been a:tachecl 
tc a moooclonal a'ltibody p!"o':.ein that bi.rxls t.c ce:!.ls involve: in lei.»cer.i.a. Combination is 
being s:.U:iee by Jona':..r.a.:-. 'r.". th:- anc :-i.:.s cc:.labo!"'a:O!"'s at Tex~ Southi.este:"!l ~cical &hool 
:na:.1as, J.;. P.icl.!"1 is c:mpo:ieC o:- ':.!'-: pc!ypeptide chains. One is t.oxic. Tue o:ner et'fec:.s 
en':.!"'Y of :ne toxic p'."oteir. intc cells. lhr canbines only r.he toxic chair . ...-.tr. an a.ntit>o:::y 
;i:-cteir.. O::;,:;ec: is tc e:.i:r.inat.e na."'Ul!°U:.. cells :..r. bone ma-ro..:. C:Urre:>t 1JJri-: is i.;i:h Ir.ice. 

itadioa.::::::.ve isotopes, sue:-. as 10ci.'1e-~3~, have beer. a:tacheC tc imml.l'loglobuli.'ls. 
These a:-e being investiga:ee by~- Stranci a: Joms Hopkir.s University (fal:imcr.-e, ~). The 
imm:.rioglobU:..ins are specific tc ce!"t.G.l.f1 coa: p!"Oteins of cancer cells. 

Ricir. anc <:.: s: c ii:;r. :heria :oxi!'". have beer. a:.r.acnec tc a moooclona:.. ar.:ioooy. These 
ca:ibwa-cions nave beer. test.ec by c.:... V:..:..l~e= a'1: cc-workers a: Ur.ivers::y o!' W:v'a::.ine 
:~:-an:ie, :..:: . The :a.-get is not '" ca:Jce:- ce:..:.. but a µi.rasitic p:--o:Ozoar. J.canthamoeba 
caste ...... ar::..... ~- fragrnen: c~ dipr,:..he~ic. t:.xir. coc:blnet W:.tr. a fragme:it o~ i.miul..l'lo~otel.:; 
spec:..!'::.c fer :ne ce::.l C1enorane p:-ot.ei.r. o~ "ChE: po .. ~as::.u preven:s protei.r. synthes::..s. (Soiree: 
Gene:ic Techn:;logy Nei..~, !'2!"Ci". 1 c;.:::,. , 
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~onoc.:..:::na.:.. a.-:.t:..bocies that a:-e spec:.::.c ~"::::- ::ion;rotei.:: :i:ate:-i~s :::a:: ::>e ::iaae. ;._ grou; 
a:. ~~ive!""s:.:? == Ve~cr.: :..::.:.ege o: ~-:.:.c:..-"'.!e , =r:.:..ng:,o::.. :..s ·..:s:L.""'_g :icnoclooa: a.-i::..bO::.e.s 
:hey !'lave jeve.:.cpec aga:...-:.st v:.:.a:::::.r. 3.;S ~ s:a::y !'Ome :::: :..'1e ::-.a::y :;;i:::::.ons :::: :..'le viUE::.:: 

:ne bocy. 

~ey :c.:...:..o-ec :ne \.St£.:.. ~r·oceeur-e :::: :~ing s~.:..ee:: ce:...:.s :-:--~ ::.m...'"'t.:ni:zeC It.ice •"ith 
!!:yelcma ::e.:..:..s :o fo~ hytlri.Ca:.a.s. '.:r.ce a :-:yo:-::.Ca::.a ;rocit.x::..."'lg a i::cnoc::.:nal ar.tibccy aga:..."lst 
:he st.u:::.:ee rta:.er~ .. ~ :...S :..de:.7.:..~ieC, ~: car.. ~e ~~ :.:.:-ee :c ?!'"'OOtx::e :."le :cnoclor.a: i.r. quantity. 
:he antige:: LSed :.o :::n.:mr.ize ':.."le =ice .:.r. '::.."lese experiments i.as a :i::..":ti.:'"e c: ?lacenta-'.. 
~rotein.s 4:..c w~ich a !'°o!"':: of '".l:.~::.n EE -~':.ht= : '-phcs;·OO~ .. ~idaxy:.-~~ ~- W'i5 a~;.acheC cilemi­
ca.:.:.y. ~e ::nest ;rc:m:.Sing applicatior: i.s tt:e cetect:wr: :if :::~.:..:.::a.- :;:rote0.s ~t bioc 
fti :t. ·~·i~i..--i 3.: w!:ic::. a!""e i:rportar.: in ~ej,,: gr"""~h, C.~fer-e.."1:ia:.ic~ a.."'lc carc:....l'logenesis. 
\So1rCe: Genet~ic :ec.°'mology News, .P.'r-i.:. ~-:Je3. Adc:--ess: 1:c :...in~o:i ?laza, ?.C. Box 130;, 
Fort Lee, ~J C7G24, ;JS;... 1 

:; you double a nytlri.cia:ia, you get a "quaGrcma", a pat.e:it controversy, a canmercial 
r-es:.rrection - and a ;:oter.ti.2.l t.'lerapeutic a."Y.i d.iagoostic agent. In a Ellropear: ?atent Office 
app:..ication di..sc::..csee in Janua:-y, rr. ~isrophe?" L. Read~ !"e'lea.le:: h:i.s techniques for 
:using tr. ... -ee or fot.r "µ'i!"ent" ce-'..ls i.nt..o a hytlric! t.'la.t makes i.ilat he ca.::.s "recanbinan;,;" 
monoclonal CEJtib<Xiies ;cith twice the ;:ote."ltial: they bi."lci to t\.C i:redete.~i."le:! antigens. 
Read::.."'lg, who is assis~t professor of tui:or bi.ol~y at the University of Texas Systen Qmcer­
Center, ~.D. Anders::m rb~it.a.:. a'1G Tu!;or Institute :r. l:loustor., said that -:-.nese b~_t\::lctiona: 
ar.tibodies ... -L.:. be tne basis for a ne;; a."lticancer d~ del:.very systm anc for novel bi:r 
meei.ca:. assays. 

Within t.'le nex:. th.-4* to four mon:."ls, a Det!"oit er,treprenei.r, Eugene Schuster, will be 
t!"yi."lg tD ;:iut Fteaciing' s :"e!!earch into practice by :-aisi.ng funds "la a private ;l~ement anc 
;:i'.Jblic offoring to r-eir.state the no•-defunct Q.iadl"Olla, Inc., fo:"'Jler-:.y o:· Sa:: ~rcos, cali!'. 

By !\.:.:sL"lg one h~ridtma that makes a"ltibod.ies to a tuner with a !!E!Con<l nybri.d011a, whose 
ar:tibodies bin:i t..o a d~ or radi.OCK::tive mari<er, Heading's resulti."'.g quadrc:mas prodt.ee a 
hybrid maioclonal antibody that carries the dr-ug or tracer- on :he sane mole:ule that bi.rxis to 
the ta.-eet tuner cell. "Triomas" , the fusing of a hybridana a:xl a ljmphocyte, als:i i:rcxit.ee 
these dual-bincing-site mcrioclonals. So far the Texas oncol~:.St has 1.orl<ed only with 
mice. 

~britecn, Inc. , of San Di.ego '.las also i:rodt.eed a mouse maixlcna: an ti.bcxiy w'i th "dlal 
specificity" - to b0tt"1 hepatitis 3 surface ar:tigen anci huna:: ;:rosta':.ic a::i.C ;::tlospr..atase. 
For practical anc s::ientific rea.sor.s, Rea:i~ favcrs worklng with quaeranas, ;.tiile eyor:;.tech 
resea"'Cher .Joa"lne 1'BrtL"li.s ane co-workers use a th!'ee-parent ce.i:, a hytl!"idana f'.ised to 
mouse-imml.ni22d srileen eel:, for proci~tion cf ':heir dual antibo:iies. (Extracted ~ 

Newswatc.'l, 4 April i 983. ! 

Monoclonal antibodv column pur-ifies uror~i.."lase 

'!he pronibitive co~ of urokinase is retareir.g ~ale-up of a p.irification P"OCess 
developed at ?ur-ification Engi.neerir..g. The pr.:icess i::oL<>tes i.rold.nase on a sull ~.cale frat 
a variety o: tnpure mixtU:""es and shoulc ~ri< ;,"'i.tl". urokinase ;:iro:iu::ed by genetica::.ly engineer­
ed :::iicroorgar.:...s:ns. ib.ever, testing a ;::..:..oi;, operation to P"o:iu::e 200 g!"'81l!mes of uroi<inase 
~uld requi:"e :i:.:i::.ions of collars ~r-ti": of the e:·-.z)me. At the present level of develoi:me:1t, 
tne ;;irocess ;.ises a :nonoclonal antiboey spec:..fic for t.rokinase couple;! ~ 2 a:.l of support.i.."lg 
me:!iun in a iv-ml cohmn. The colunn abs::iros uroi<l.nase fran ar. impure ccmmercial ;:repara­
tion, ::-esh urine, spent '-iSSue culture media O!" a.'1 ::scher-ic:11a eel: :::r-oth (to ;;-.:..ch 
1.1."'oiG.nase ...as aaaee to simulate a mixture proc!oced ir. a fe:inent.er ;..'l. tr. a genetically 
eng:...'leer-ee P"OCess;. ~':..er impurities are ;ashed our. of the cohmn, a c:.:;r....e acid solution 
removes tne ;rokir.a.se that was attacr.ed tc the :nonoclor.al antibo:iy ir. the :::olun:-.. ?urity :..s 
:-i:..gn and yi.el::ls :-ange ~at 6C per cen:. t.o :::lose t.o 100 ;:>er- cent. 

The :nonoc::.cr.al antiboey ls ;:>r-cxi1..Ced by one of :::iver 40 !'.ybridcmas ;:>repa~ at ?u!"ifica­
':.ion Eng:.."1eer':.."lg. :-:. r-ecog:U.zes a 2C-22, XO-molect.:.lar-weight ;:olypeotide 1<!101..t'. as ':.he :.ignt 
crai.-:., wm.cn :..s par-':. of the :'...J.gi°'rmO.:.ecular-we:..ght for.: of urolc.na~. Canmerc:..a::. prepara':.ions 
o~ urold.:Ja!le ge:1e:-a.:..:.y c~r. ta.in t1.0 h:"'J!s of ·,ne e:1zy.ne, .me ·.ii :-.r. a :nciecular weight o: 
50-55, '.XlO anc :.ne o::.ner wi.tr. a mclecu!.ar weight of 3G-33,000. H'/Oridana ce:.ls .ere gro1o11 ::..'l 
:r.ice - ar. exper.s::.ve ·.;ay i:.c ;:ir-~UCfJ :-.hut. 
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_.~~""le ~e ~:"::;:c.::y~ ~ ~~~==-~e~: s~x=-~ sys~. ~:ie p-oce~ co~:: iJ;ooa..:~y :le s:aJ.e:: w.t-

::;e :--:..::!"'e-::::..u:::-: ::.;;:·;~. ~.is s:ze w-::~: ;:-:-O::~e 2:i: ~~ c: trok:..nase. e:1oue;:: -:.: 
::-"eG.: a~:;~-: : . ::: ;..a::e:--::~ s~fe:--:.:--.g :~a: s:~KE. ~e ::~:.u:~ s...~~c t>e ~~:e c. nm=~ 
:!!:le5 ~~ ::::::""'€. e; KEY ~e~:..:.:..."E!:le::: ':>e:.a:.ise c: :.n~ expe~se ::: ~~Odu:~ !Ilc=-JOC.~or-£ a:::.io:X:y .. 
?-::.:-_::a::.o:--. E:l~:.nee:--:...~ !"'~ C.:s: deve:::..c;:et c ?ir:::::.ca4:~o:--.. ;-~ocess !'o~ :~ssUE ~:.as::i."'loge:: 
a:::·: .i~:- . see a::>o»e: . ~e ccn;;a::y :.s c :fe:-:.rie ':.n€ ;:i:-ocesses :c!"' :.ice~.se. : So tr::e: Gene:ic 

~!"':.:.. · 98::. A:lcress: 'St. :...:.m.~oc ;::.~, F. (;. ::S::>; • 3:;..., Fo:-: i..ee, 1'.: 

;.~::-. a:-. :..":!:)a:::.:..:ze:: mcrJO:::..o:-£ 2:'l:ioocy, &: pe; ce:-;: :c iOC pe; ce:-;: c: ar. enzyme -
;,r-o.c:--~SE - :.~c.: C:..Ss.-.~v~ ::oot c:o~ ha~ bee:: pJ:"":.!"'ie:: ~~a:. ca::me~=:.a: ;r.e~ra:ions a"lC 
c~:>e~ s:nr~es. ~- Ga~y .:,. ~:~::~ p~e~de::: c:- ?~:~:ica~:.o:: ~91ei..."lee!""i:-~, lnc. ~ ::.:: ~lunti..a, 
~::.. !"e;:c:-t.e:: c:-. !"'..:.s p!"'ocess a: a sessio:: o:-. ~tie-u;: ax p!"cx:iXt dev~o~e:;: tn:-o~r. bi~ 
:ecmc:..~y a: :"<o ~e;ica:-. Sx:ie:y fo; ~c:-o:id~y mee:i..ng i:-. JE;; o.--::.ea.~ las: ~:-il. 

~i~oi<:.nase ha~ beer. a;::~;oveC ~y the FoOC a:iC !);ug Ad.::i::ist:a::..or~ :-o!"' t.:eat.me~~ c~ 
:::.-a:::O;:ir.le:::is, b;.i: i.s o::;:ainee canme-cie.:ly f:-cr. hUlla..-. 1.r:.rie and :::.ssue-cU:. :ire: kidney 
ce:.:;.s i.l'le:""e i.: :.s ;i:-ese::.: at. :m.· conce:-::!"'a:io~ - cne tc 5: nanog~ a l!.:.:..::.::.:..:.:e:-. ca:. :ei:: 
::ia:ie a :i:irine monoc:;.o~ aga.:.ns: !'.igr~:nclecU:..a,..__weig:h: troi:C.nase, t.he enzy.De fo:ir. he 
des::ri:>ee ~ "m~ ~:ive" t..'la.-; i.ts ::.owe:- mc::.e::i.::;.a""-Weight. cc:.nt.e:"?C--~· He coupled :he 
a:-.:i;:,ody t.c cyan~er~b!"'atide-a:::iva:e: Se;t-.a-ose llE ::.:-. a oencr~scale ctrcma-:.ograpt'.ic co!.\Dlr:. 
a'1: :..sc::.a:e:: roid.nase ...:. t.hou: p!'"'e:.:ilr..ina:--y concen::-a:io:: s:.eps frat cxmme:--cia: prepara:io=i.s, 
u:-ine, kidney-t.isst.E c~ -:.tre me:it.r., ane E.sche!'"'ic!".ia co:i b:-oth. id"le:: one e:amDe!'"'ci.a: pre­
;:::ia!"a:ior., ~e:-:.inE-~ir.t..?o;: "il'inkinase,r ;as ch:"ma:.ogra;:ne.:. 9E pe:- ce.-;: of the enz~e -..a.s 
!"'e~:.'"Je:: a..&'>....e:- e:.;;:io:-. ...:.:.:r. ace:ic a::i.C. (:.X:r-actet frm Ne-.'S...-a:c:r., !; ~:-il 1~.; 

Da:!:o:-. ~c t.e::!!"-~ :..~ cs::.ig i:.5 ::.icroencaps~atior: te~!'r..ique tc cu:. tivat.e hUD~ hy-J r-idanas sc 
::.a: :ney ;:::!"'oeoce 3: ::: i o: :imes :he cor.ce.'1t:-a:ior. c: m01oc~ona: a:-Jt.ibocies ;x::ssible i.-i tr. 
co:r.-er.:ior-.C.::. me::rocs. ~.i.s tech:;.i.que coulc ove!"CCl!le one t.ig ;roblm t..'lat. r;.as p:-eventee wicie 
\.!Se cf !"',\Jlia!'. ::01oc:c~ a.'1:i.boc!ies. ~~s: m01oc~or.c..ls t.cx:iay are f!"'ar. itlce, ic.icr. a!"e easier 
:.:: J::!"O::u::e ::::u: c.!"e :10':. al..-ays effe~:ive in hllllZ'lS and s:ltlle:.imes cause allergic reac:ions. Ir. 
:B::c:-.' s p!"'ocess hyorida:.a cells gro;.; 1!1Side p:i:-ous ca-oohyd:-ate microcaps:il.es ir. a liquid 
:ne::::.;i:. 1.;...::r ien:s and waste p!"'o:iu::t.s ca:: pass th:-o~t :he i:c.icrocapsule mmb:-ane. c.e.::.::.s a.'1c 
r.i.ghe; mo:.ec-.::.2:" i.Eigh: ;rodu::ts, such as m01oc::.ona:. antiboCies, remain inside :he caps~es. 
t.::e; a p'OW:n pe:-ioC, 1tiC!"'CY' .. a:;:is~es ca:: be sepa."'atee frat the g:-o;.:"t.t me:iur., w-ash~ a'1c 
o!"Ot(er. u; :c yie:i.c a ~.Luic i.t.::.:r. a high corA?ent:-a:ior; of m01ocl~ ant.iboCies. 

The ca:ipany is ca.-:-ying out. t.i:'.is w::>:-k for George Ei.senba."'tt cf JoS:in ~ ... abet.es Cent.er, 
;JSing a hLmar: h)'O!'"'l.d~a deve:i.opec at. Josli.'1 anc Wist.a; L'1st.it.ut.e (?r.i.ladelpr.ia, Pt-.:. The 
::y::i!"l.Ccma i:roou::es a moooclona: an:i:xxiy aga;.ns: a facto!" i:-. t.he :looc o: ccidre:-, si.:.ffe!"'ing 
fra: a pl.!"'t.icula:- type of c~t.es. Ei.senba:-t.'". is inves:igating the possibili:y that the 
facto; may be detected in cl"'.ilci:-en cl.l:"rent.ly sho;.'i.ng oo s:,mptoms of t.ne cisease, bu: W'lc 
risK aevelo;::ing the disorde;. wa:-k is being done i.t ... tr. test-ti.lbe-s:!al.o; vessels i.t:ich produ::e 
a.bcu: a t.ent.r. cf a gramme of m01oclonal antiboc!y. This is generally the amoont of antibo::!y 
neeae: for a t.he:-ape;t:.ic dose. (So1rce: Genet.ic Technology New:s, kl!"'::.1 1983. Address: 
1 5E ~inw::>oe ?:i.aza, F.C. Eox ~387, Fo!"t. Lee, ~: o7c2~, CSJ::.; 

Ge:1E t.!"'a.-:sfe; an: :ne: p!"'o:iu::t.ior. o: moooclona.. a:i':.iboeies ...-_:.~ be made mo:"e efficie:;t oy 
a ne-..- p:--ocess :.na: ;t:ysica.:.ly fuses hLma:-. ce:.:.s. Tue patented ;:r.ocess invent.e:: by t:.:.!"'i.cr. 
Zl.mme!'ma--i.r_, a s: ier.1 ::.s~ ..:.. t.r; t.ne Nuciea:' Fesea.~r. center ( Juelicrj ~ West Germa:1y ~ uses 
e:ec::-ic:'..t.y t.c fuse :..i.Ke ce:.ls int.o gian: ce:.:..s o:- tn!"e:.a.:ec eel.ls ca:.lec: nyti!"'l.cs. :: als: 
e:1caps;.;:.at.es su:is:.ances ..:.:r.ir. ce::..:. OE.lls mere eas:.~y t.har. cu:-:-en: cheri:.ica::. O?" biologica.:. 
me:oocs. 1:: e~ec:.!"'c:~io:-.. ce::.s a.""e ex;:x:isec -:.c a :.ow-leve::., nonhanogeneous e:lec::-ic :ielc 
:r.a ~ o!"':...en:.s t.he: ce:..:.s :..-i :.c a P"..a!"'l-neck:.. ace-lil<E cor.:1g1rat.io:-.. J. sm!"'t., c i!"~ t-ctrrent. 
;,~ se: is :.ner. a;i;.:.iec. wr.ict. ope:1s c:.icro;:o:-es ir. a::.:io:.r.:.ng ce:..: wa.:.ls, a::..:i.o-.-:..nc a:.i.Xing of 
ce_.:..~2:" co:--. t,er.~s ax :esU.:.. :.:..ng i!": tne:.r !"us:..o::. T!"' .. i.~ same ;:ro~ess car; alsc cna."lge ~he 
D'.::'lllea::.:..::.:v c: ~ ce:.:' s ou-...e:- i.e.::..:, a:.10...-.nc su:::s:.a.'1ces :he si:re a: genes :c be en­
ca;is·::.a.:ee. ::l.ec:!"'cfus::.o:-. :.s c:.a:.me:' tc oe: u; :.:: 1c.ro: :imes more e:fic1en: tna:-. c1rrer.: 
rne:no:s, a:1c oepenC.l!lg o:-. :ne ce::..: type, u;: :c ~o: pe:- cer.: cf :ne ce::..ls ca:-. oe fusee. 
,5:nrce: ::ne::.:.ca: weer:, May i983.' 
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Gener.tech an:: :he :::::.::: c!' :bpe ~ica: ::er::.er ,:..cs A."lgeles, :a.:.::.!"c!'":'l:.a: , have ;.roducee 
:i:c::oc:..ona: a:; t::..::ioc::..es vi.a genetic ecg:.nee:-i.."lg cech.-:.ic;ues. ~noc:cna:. ~::.bodies are 
sy:::he::c ve:-s:or:s cf :he ar::::.::iocies ;iroducec ir: the bee:· ::.c !"'ight cff :.nfections. 
?':'-e-:::..01.:Sl.y :ncncc:cnal a.-:.t:boeies i.ere ;r::x!ucee i:: ·1itrc f:-a:: ar.i!::O.:. ce:..:.s, bu: Genen:.ech 
:-esea!':;!he:-s fol!'ld a ;.ay :o ::.."lciuce ::ia:: te:-:.a to produce :he an::.boei.es :::y a::plcy' .. ng ge:ie 
s;:::i.c::.."lg ::.ec:inc:.ogy. :ne process collie r:;ake :.arge-sca:e ;rodtr::.ior: of :he antiboeies 
;iossiZ;:..e at ::.m; cost. s:.."lce the bacteria co~c be fermei;;.eC ir: :::a.ssive vol:.l!HS. '!he 2-ste;:i 
;:::-oc"!ss i:ivclves !"enO\'"ing a."ltibody genes f:-at i:.ice ane ;ilacing thm .:.n a cami:on ir:r.e&i..ria.:.. 
oac::e:-ia ; ;i:-ooao:..y E. eel:.: . ~:-agmen::.s of ar:tibo<iies are ~'"ler: :-enove:i and usee tc con.st.ru:: t 
a func::.onal m010clor.fu a"l:ibody ir: :..'"le :..aboratcry. S::ient:..s:s hope t.::: eve.."ltuL.:..y con.st!"uct 
a :n::ooc:.ona: antiooey ir. :me step. 

Genentech ea.:.:.~·omia/?!"ecision S::ientiJ'ic Group has obtai.ne:i a :.ice."lse fhn: the ~clear 
Research :ente:- ( :RG) to dev-eiop and :na:-ket a new biotechnology pro:uct ti".a.t physical:..y ft.:Ses 
cel.:.s fo:- higr.r-efficiency gene t!"ansfe:- and :nonoclooal antibo:iy prociu:tior:. Genenteci". 
Ca.Lfor.li.a r.as the right tc iX'"OO.uce an::: :::J.a!"i<et Electrofosion equi;inent in tr.e ~. japan 
and iiiestem &lrope, exclu:!ir.g FRG. '!he FRG ma..-ket will be served by Kr~.ss. (Soiree: 
!ec.'lnology Update, 2i !'lay 1983.) 

A new wav tc make hur.ar: ar:.tibod.ies 

A joint ventt.re t.o make and market B-cell growt.h factor ( &lP) , a derivative of !'lllllan 
lotlite blood cells that pennits prolonge:! g:"Owth of hlll!an B-cells out.siae the body, has been 
unde-tal<en by 3i.ct.ech Flesea."'Ch Laboratories (Rockville, M:i.J arx1 Cellular P:'-cxiocts (E'uffalc, 
N. Y.;. &-cells ;iroduce antiboeies that ;:rotect hi.mans against i.-:fectious agP.nts. B~ 
enables laooratory prociuctiDn of hunan t:1cnoclon<L antibodies C.i.-ectly frm oorma:. 5-cells, a 
;irocess tha:: no!"'lilal::..y !"equi.:-es hybri.dana technology, a ce:lula:--fusicr. ;>recess yielding a 
::..ess de.si!"atle ;irociu::t. :Source: Che!ti.ca.l Week, 25 May i9S3.) 

A !"iculture fishin & forestr·• US ossible markets lost to new ~iotechnclo 

oroauct.s $ milllior.J 

New b ioe:lg ineered iX'"cxi oc ts 
Seeds 
FertL.izers 
Crop ?~otection chemicals 

Total 

Markets los::. 
Fertilizers 
Crop protect:..on che!llicals 

Total 

(Source: Tec.li.nology Update, 14 May 1983.) 
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~s biotechnology fi~' financia:. data, 1982 ($ mi.llion) 

Novo L"lc!ust:-i 
7ec~ America Group 
Genentech 
Cetus 
Collagen 
Collaborat:ve Resea"'Cn 
:!yoritec!". 
Southern 9:1.otec:: 
Molecular' Genetics 
:yr.ox 
::.n zo Bioc hem 
:Jenetic Engineer:.ng 
?.io::. Immunochere 
~onoclonal An::..ooc::.es 
Bio Response 

sales 

32;;_ 2 
37.~ 
2s.e 
16.0 

-:- .l.l 

6.5 
4.2 

1 •. 

~-9 

-,, 32/8'. 

6 
23 
90 
62 

273 
90 

158 
54 

146 
-2 
42 

: o~ , 
1E 
ea 

~ 987 

20 
219 
134 

373 

145 
67 

212 

ea."":'.ingS 

56.7 
" . '-'•I 

0.6 
3.c 
0.7 

-7.3 
-2. 9 
-3.e 

- , . 
-i. 6 

1992 

u36 
319 
23: 
986 

36c 
23i 
591 

- 82/8i . 
22 

• 91.l 
108 
i+08 
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E.::zy::ies 
?e~:icie ho~ones 
;._:j::=ic:ic~ 

:~:Ci:.Y ~ne::ica: p~ocu=:.s 

2J: 
s:i: 
~26C 
20:X: 

2500:: 

Sepa:-a:io:: an.: p.ri:ica:ior. a~ a:ncag :ne mes: il:!PJ:-~: cie:e:"t:".:ir1a:;:s o: :ne t.ec:i::ic~ 
a-i: eco:"Jcc.i::: s:.i.:::ce~ c: ticp:-ocesses. 

Tc assis: ca::;:iar..i.es using 20C ciev~oping bio;rocesses a"lc those develo;::.ing sepa!"a:io::. 
:ec:i."lclogies. a g:--o~ s:U::y is being p:"o;::cse:: by f:E :te::.le-:Cllll:bu= anc f:E :te::.l~neva. 

:::U:-ing :ne s:U:y - -.'hict. l.s s::..:.::. oper. fo:- IIiEmbe:"S:i;:; - researcners i.::.::.: a:ici.!"ess the 
t.r.ique sepa:--a:io:-. neecs c: i:rocesses usi."lg tti.c:"ot~, ma:imaliar., a.'1C plant-ce:: cul. ttre. 
Ftesea-c:ne:-s ~s::: of_::.:. id~:i:y fea:t.res o: a•cia.tle a.".lc developing sepa-a:ior: technologies 
':.ha: makE ':.."1e: a;:JlJ:"O;:ria:e fo:- speci.!'ic bic?:"oce~ app::.ica:io:-:s. Fo:- :ll!":he:- :i!lfciinatior: 
;::.:.ease i..':-ite :.::: Ba::e::.le Memo:·ia2. Ins:i:u-...e, OC!'ice of CorPJ:--ate C:mnmica:ums, A:ten:ior: 
Har:")· F .. Temple~r., 5::5, F".ing Avenue, CclUllbus, O?. !:32Gi, t'S/... ~SoU:"Ce: 5at:e:le Tcxiav, 
Jo-"' ~ 98:,. :1 

~e :W.. :-e;:iai:- ca;:iatilities of metoe:-s c: ca.'"lCe:--prone faz::ilies '\LE be stU:iee by 
B:"ooc..ave-. Na:ior.C.: ;.a~:-ato:-y Wp~r., K. Y.; ir. a !Y.'Cjec: s;x>l".soree by ~he Na':.ional cance:­
Ir:s:i:u:e a.".ld :he i:.S. Ehe:--gy Departm~:. Ir. ea:-:..ie:- s:U:ies, !rooi<!lave-, scie=iti.$.s 
c;.scoveree a "big varia:ior:" anoog appa-en~y _no:-m~ inch·iciuals in tnei: atility ~ !"8DOVe 
a:-:oe~':y:..guar.i.".le f:"a: their :;1ooe ce:ls. (IC:-methy:..gua."1L'1e is a:; a:.. te:-ation in Dw.., ane 
co.:=..c be responsi:le fo-:- the ca:-c:noger.ic acth·ity cf c.lkyla:~ ager.ts s~:::-. as r.it:-csm:i.".les. 
:-ne ne• p:"ojec: ...::..::.:.. :!'"y to aete~ine hoi.; 00. !"e;:iai:- i.s dis::-ibut.e::i anoog appa"entl y noma:.. 
L"lC.ivicUC..:.s, an:: if cifferences ir. repair abi.:.i:ies re!"".1..ect a."1y enhancee susceptibility to 
C.i.sease .. ~So\rce: Cnen:icalWeek, ~3Ap!'":...l l983.) 

Using s:te-specifi.c mtr..agenesis tecmiques. scien':.ists at Cetus C:Orpo!'"ation of 
Fllle:"Y\·Ule, C:C...:.if., have prcxhX?e::i betc. interferon ir. Esc."lerichi.a coli W::..tr. greater statility 
am: ~ou:. iC ::imes the spec:fic activi:y :bar. thei:' ear:.iel'" C:.ones haci showr.. The feat i.as 
repo:-te: ir. Apri.:.. tc :he lnte:"na:iotia: Congress on the Biology of Inter"eror., RotU!rdan, by 
:eviC ""1.r*', :.:nanager of Cetus' lyiuphoienes p:"ogra::tme. Based on encourag~ resU:.t<l frat 
;:r.eli!:::..na."y :es:i."1g cf their new gene:ica.:..ly enginee?'eC inte!'"feron, the ccmpa-iy app:iee to 
:ne ~.s. Foo:: a."lC Dr~ Ad::;inis:ra:ior. ir1 mio-A::ril for Inves:igationa: Ne..- ::r.~ cn."D: per­
~ssio:. -=-~ tes: the p:"CX:u::: c:..inica:..::y. Pri.o?" a."1J.:ta: a:'lC ir. \·i::-c tes:ing of ~'le mocifiec 
::.!";te!'"fe:"o:-. inCicac.es tr1a: :.t is ve:-y sil!.ila:- t.: :ne :'lative molecule ir. i:s antH·i.!"~ anc 
i.m::~cloglc~ ac::.vi:y. :::.: alsc appea:"s :c be nontoxic to a.'1.:imC.:.s. 

ma~ : trials for safety ane ciosage levels ;."'_::_:._ De Ca!"!'le::i ou: Cy !rs. E':"nes: Eo!"Cier. at 
:he ;..':.sconsi!'. ::.. u.i.ca:.. ca nee:- Ce:-.:er ir: l'BC.J..SOr. ane Tuanas Me:-igar.. a Ce :us conSU:.. tan: at 
Star.fox lbivers:.ty S:mo:. cf Me:!icine. '!her .. afte:" mO!"e cio!!IE--respon!le tes:s, Phase _ 
sc.xi.e~ ...:.:.:. measu:-e tne i:lte:-fe:"Or.' s effi.cacy i.r. trea::ng a va:-i.e:y cf' conei:ions. They 
soo~c s:ar: ea:--:.y ::-. 19g;.,, ca:-:"i.ng une:xpectec ae:..a%, anc of_:.:. ~ place a: mive:"sic.y 
n~s;::t~s aro~ ::ie :.: . .S. Targe: C:i.seases, ..-'_:.:. mos: :.:.1ce::.y :nc:..u::ie v::""...:. ~fections s:x::-, as 
ne;:c.:.::is, ne:-pes, anc i."'l~ue:1za anc e. O:"Oa:: spec:rur. o!" cance:"s, not.ab::.:; c!" tne breast, 
cc:.o!"'., an: ;:r.-ocs-.... at.~. (E.x::"a:~= ~~er. Ne~swa~c:-.. t .. h.L."l-; i98~.' 
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'!he :.."lte:-:e~r: ::oai: er-:..:pt.eC l.i. years age i.tle:: the Ame:-ica."l c.ance:- S::lcie:.y ,AC.S) annoi.ncee 
a:. a ;:i:-ess co::.:'e?""ence ::: Ne1o; Yo:-k :.ha: i: ;.as ;:iak.r.g available S2 !:l:.::.i.or: ~ :Jt..'Y ir:terfe:-on 
:-er :..:.se :.:. ~::..r:ica: :.:"":a..:s ~::: ca..'lCe~· pa-:ients. At that. ~icle, one cf" :.ne maj~ ba!':""iers to 
:--esea1~:: ;.as :.:ie s.'"leer sca:-c:.ty of i."'lte:-fe:-on. :.X:..-act:..rig it ~at ht.mar: :J.i.ood was cost:y 
2.nc time-consl.l!:i."'lg. '!'te:-e ;as c:Uy one major supplier: :.ne inventor of the ext:-action 
:.ecnr..i~, Ka:-i Ca::te:..l o: ::.n:a"X!. P-. s::.."'lgle course of :.ne:--apy :.is:....rig t"-is :.n:.erfe:--on cost 
arounc S ~ 5, ::JOG. 

'fti';.h the acv~:. of ge!M! s;i.:.ic::...-ig, i:: wnich seg:nents of hunan DNA are inserted into 
::sc."le:-ichia col.:. bact.e:-ia anc made 7.c ;iroduce inte:-feron, the ;rice has dropped t;y a factor 
o:' k to ~ OC, accoro i."lg ":,o ;:i. pioneer use:- of the sub st.a.me, '!hanas '1:?riga."'l of Stan fore. At 
the same t:i!ne, the ~rity of i::.jectable solutions has i.'1Crea.sec frm around i to 99 per 
ce~t.. 

These ::i!C!l!latic ~r.ieve:ner.ts have been a cause of distress as well as joy i:. the ir.ter­
fe!"on ousiness. ::OC:;:>a."'lies unable tc keep up ~th the !'!"enet.ic pace of innovation are having 
tr-ouble. 

I."lterferon, a protein molecule, was recogr.i.zec in 1957 as a substance that helps the 
boCy' s natural defe:::.ses attack tun ors and vi.~uses. L"'lterest in it revive:i L"l the late 1960 's 
aft.er- Cantell folrld a way to extract if fran hunan blood. A few exper:imente!"S r-eported gooci 
resU:. t.s usi.."lg this ext:-act in treati.rig cance:-. Researchers also roped "CD cantat vi..-al 
C.iseases soc!: as he""?es, hepatitis, and pe!"haps even tbe canmoo !lu wit~ inte!"feron. 9.lt 
antivl.!"a2. testing r~ ':leer. car!"ied out on a SDa2.le-- scale than the cancer t!"ials. 

Joroan Q.ltte!'!Uan of t."le i.hiversity of Texas' M.:. Ande:-s::in rbspi tal askec the ACS in 
1978 to :iuy the new Ca.r.teE interferon for his cancer patients. The ACS ag:-eeC and recrui.te:i 
seve:-C.: ot.'1er cli:::ics, inclu:!Lrig Me!"ig211' s, to car'!"Y out the f:i."'St major trials. This 
t:-igge!"ed an explosion of me:iia coverage, 1oo"it.'1 Time magazine, for exa:nple, suggesting in 
a flashy cover story that inte?"feron t:light be a--cire for .:ance?". Speculation like t.'lis 
generatec more t.'i.a."l me:iia hype: many investors and researche!"s leaped ir:tc ~ interferon 
g<111ble. 

When t.'1e importance of interferon ie.s fi:"st i.nde?""stood, little ;.as iclown 2bout its 
orig in or a':lout the mechanisn by i.tlich it works. Al t..."Xl ~h m I.Ch ?"elllai."lS o b::c ure today, more 
is imoW'1 about the sources and types of interferon foi.nd in the i'.unan boey. 

~er-e are essentially t."l!"ee types: alpha, beta, and gamna (or i.!Ilmune) i."lterferon. 
Alpha is produced by i.tlite blood eel.ls (leukocytes) in a defensive reflex ..men they are 
exposed. to a vi!"'..:s. Fie searchers haVe identified at least a dozen diffe?""ent genetic varia­
tions of alpha, all of i.tiich are fol.lld L'l the "soup" of natU?"al interfe!"on i.r. the body. The 
beta type is produced by the cells of the connective tis~ues (fibroblasts) i."l ?"esponse to a 
virus. It is more difficcl. t to grow azx:! pu:-:!.fy tha."'l alpha, arxi it canes in two genetic 
VC!.."ieties. Gamma is prcx:luced ...nen cells of the l;mph system CT cells) are exposed to virus 
antDcx:lies. cnly one variety of ga;mna has been fai.nd. 

The ca.nteE ;:recess, the only one available tntil recently, and the one ~ed by S::luthern 
3iotecl"., prcx:lu::ed alpi".a int.e!"feron exclusively. In addit~ ::m to :ieing low in purity, 
Car.tell' s ex:.:-ac:. contained al: i 2 genetic varieties, making it impossible for researcters to 
determine ,j us: wr.ict one ..as producing the effects. 

'!he gene spl ice:-s 'lave changed al.: this. By pr~ramn:ng bacte:-ia to :naice the precise 
genetic type c!" :nterferon :Jesi.-ed, tney l".ave been able to get large quant' ties of n&.!"ly 
~00 ;>ercent. pure al;ma, bet.a, and - :ast Cctobe?" - ganma inte?"fe?"on. Th.?"e is a slight 
:.:.!Terence :>etweer. a oacte?"ia2. and a natural i.nte?"feron, in that :he !'ome?" lacks the carbo­
n]t! :-at.e f':-ac t:.or. f::il.l'ld :O"l the :.act.el"'. :-bweve:-, :-esearch ccxnpleted this yea:- at the National 
::ancer :..-:st::ute sn:>ws that :.ne gene-spliced alpl".as l".ave essential.!.y tne same effects and 
?Qtency as the :iatLral alpn~s. :nie bacterial ve?"sions used !."l these t:-ia:..s were prcx:luced 
oy the ~-rst Ame?":.car. bi.::itecnnology ccmpany, Genentecr., ir. ;:.artne?"s~p ~tr. its large co­
ventl.l:"'e?", :0 ff:nann-L.a Rocne !."le., 

Me:-:.gar:, :).;tr.er.nan, anc! ?.ooe!"t Jldham, cooreinator of federallv spo:::sored trials at 
:ne Nati.aria: :axe:- :.."lst::..:.ute, say tna:. the basic i.ork ..-ith C.antel.:.. mate?"::..a.2. is now cc:mplete. 
:'he :-e~ea!"'C~ -:.na: oegar. .,...._tr. tile ACS ;:iress confe?""ence ::..."l 1978 r.as now snowr. t:hat Cant,ell' s 
scu;:: hac a oo:::..ceacJ..e effect en :.tmcrs :..--. sane ;:atient.s or-th advanced cance:-. Eecau:ie ~"le 

same effect has oeer. ootal.."led -.;:tr. gene-sp:iced interfe:"'.m, the?"e :.s ::.ttle int:.erest in using 
:ar.te::' s ~x:;ac: ~y :ong~~. 



;.-:la: a:""e :~ ~:.:s:.ne55 ~~~~:.s c: a ca!:pa!:y :.i.Ke 5:/u::ie;:: B:.c:.e=::. \.tlOSE o:-.2y p;O.:u:.:.! 
;>e!"'"ha~s :..-=.~ o:-.:y asse:. :..s :2.::t.e:: l.:iU?~!e~::::· 1~e:: car ... -:c: oe c~:.g::::., u:-.. :~~ :.ne :.n~r-fe!""O:: 

ca:-. oe :r.l~ e.::: o:-. c. spe:~:..z.ec c:a:-i<e: o:..::.sioe :...'1€ mti!"!s:.!"'ecc o: !"'esea~::-.. 

:.:: :ne :.r.::.:.e: S:.at.e.s . .::.: i..s nc: le.;~ t.: cr.ra~t pa~ien~.5 f:r; a.'1y .:.."1t.e~fe!""O:--. st:..p;>ee 
ac:-oss s:.c.:.e :.:..nes beoc.:!SE -..'le Fooc a.""lC D!"'ug k:il!:::..::::..s:.:--a:io:-: ( FDn; co:ls::..ae-s :..: a:-. m;rove::. 
expe:-:il:Je:::.C.:.. :::..c:.ogic. Tue or.:y leg:..:.t:;a:.e sales a!"'E be:.i.'eer: la!:lo:--a:.o!"'ies. ;.::. :.::-. :he c:.i:licC.:. 
!"'esea.-cne:- <!S;.;a __ y spen::::..'lg g!"'ar.:. mooey :.c buy :he inte!"'fe:-or: a.'lC gi\'i.'1g ::..:. :!"'ee o"!" cta""'ge tc 
pa :.ie:i:.s. S:J:r.:.:'1€!"':": :=:.o:.ec::. tc its oe:rj.me:;:., has ::ic:. beer: able tc pe:--suaoe :.he :=a.. t.ha:. i. :.s 
C.:..;i:-.c. :.:: :.e:fe:-c:: :..s ::.. :. fo: hu::a-: :.:se - eve:-. o:-. a:: expe:--:ime:i:.a: bas::..s - i:: \.:. ~- ca."1ce­
c:. ::..r.i.c s. Tuus, S:Ju:.ne:-:-. B:..c:.ecr. appea.-s tc h2.ve s:n~n:. c:.he: marire:.s. 

k!co!"Ci.'"lf ~ :.ne FDf,, :.he gove!"TJ!len:. o"!" Jamal.cc. las: yea:- reques:.ee c. fo~ exenp:.ic:-. 
:.c 2-lo;.- S:Ju:.he:-r: E'..otec::-. tc bypass :he FU:.' s a;:i;:i:--ova. ;:i:--ocess fo!"' expo:t..s c: c:-~s aric 
ticlot;i.cs. The P'D..~. nas :.:ne !"'€quest mde!"' !"e\'ie;.- anc h2..s aske:'. fo!"' mo:--e sup;xi:-:ing C.a:.c... !:. 
r.<.s nc: gra:it.e: pe!"Cl:.ssior.. 

S:Ju:.he:-:-, 3iotech o;:ienee of"!"ices en the G:--a.ric Cay:na."1 Island and fonnee c. ~!"'tne:--sr.ip 
;..'i.:.:: c. ccm;:any ir: Jame.ice. ir: order :.c se:..:. interfe!"'O:'"i or: the :..ntema:.ionc.:. ma.-.KEt. Nei:.her 
S:Ju:.ne:-r. 3iotech nor '.:.s Jamal.ca:-, pa;-...ne:-. Fede:--at.eC Pna."iI!acelt:.ical.s, wo;llc respond tG 

ques:ions abo:.::. C. !"'ejXl!"'':. :.ha:. inte!"'f€!"'0:'"; has beeD .st".ippe:'. frat r.:.O!"'iGC. ~ Ja:nti.ca ;.-i ':.OOU:. 
F'Dh app:-ov2.. 

How=ve~·, 5:::>U:.he!"'ri Ei.otech' s a:.torney, ~re fuzma."1 of El:>zema:i am! Ge:..ie!"' o"!" Los A.rigeles, 
cic say ':.ha: ne :.hc·..ign: sr-~::..;men:.s o"!" t." is sor-.. ooulc be legal, cc.ntrii!'"y t.c w:ia:. :he :::ih 
asse!"':s. I:-. his \·ie;..-, c. ca:ipany coul.c ~ape m.. jl.l!"':isdic t:ior. simply by labLing its inr.e!"'­
fe:-or. ar. "m;i:-ocesse: bic:..ogicc.l p:-odu:t". He saic he cor.sicie:"eC this a defens:.:le policy in 
s;:i.:.e c"!" tne fac: t.na: the ra. :-ec;i..:i.res a license tc ex:;xi:---.. '.lunar: blooc ce:ls. 

Acco=-:i.'"lf t.c Gent:ic E.'1gi.-iee!"'ing News, :.he!"'E are abou:. 32 i.'1t.e:--fe!"'O:: ccmpar.ies i:: U"Je 
U;-,i.t.ec State!>. Nea:-ly 2-l a:-e cllti."lg tc p!"'OOIX!e c. va:-ie:.y of inte:-ferons, botr. by nati.ral 
a.ric sy:i~'letic mea.""ls. S:J;;:':.he!"':", 3io:.ecr. mei:.io~ ir:. its pros;:iectus la.st A:Jg~t tha: it in­
tendee t.c p!"'exiuce 2-l tr>.!'ee :.ypes of interferer.. The canpany notec :.nat it had already 
"cont:--acte:: t.c s; .. -p;:..:..y a JLajo:- U::itec States ca.-ice:- resea:-ch center" ..-i:.r. abou:. !500, OOC wo:--ti: 
cf gamua i.'"lte:fe!"'Or. beginning Septe:nber 1981, c. mont.'1 afte!"' the stock sale. Th.is agreanent 
.,;as made ~'itt Gu::.e:-::a::' s clir.ic at the ~.D. Ande:-sor. H:is;ii.tal. 

However, ir: Sep:.m:be: the ccmpany firee its chief scientis:., Wil::..ia!r. S::.e;.e.:-t, ane failed 
tc ge:. i:.s gamna prod.oc:.ion l :Jle going. Gut:.ennan says the agreenen:. hac oeer, "basee on 
::r.. S:.ewar:.' s past :-epu:.a:ior, c-.= a scientist" . W!1er. S:.e..-art left, ":he con:.!"act was simply 
:.e:'1l:ina':.ec!". G..::.te:ina.r;' s clinic, whicr. began tne fi.!"'st FIM;-app:-oved t:-i.al of ga:nma inte~ -
fe!"or, en 9 Feo!"IE!"Y, fomc a new supplie:--: Meloy LabO!"'ato!"ies of Springfield, Vi?"ginia, a 
c~ver.:.we!" i.t..tr. a mu:r: large:- canpany, Revlor; lndus':.ries. 

The pat.terr. of :he suall, special.izec laborato:y canbining ... 'itb tile large mari<eter 
may no..- be !'i!i!:ly es:.ablishec in tne gene:.ic engineering b·..!Siness. Th~ kine of partnership 
may becane more :impo:--:.an:. as the int.ere.st in gene s;:>licing grows. C'.anpa.nies wi. tb la:-ge 
financial resol.l!"'ces ••ill be better able to i<eep up wi. th the pace of innova:.iDn and the 
a~ands of tr.i.s vo::...atile mari<et. il t.no~h resea"'Chers lii<e Q.;:.ternian and ~rigar, say that 
ml.Cr. work W:.. th natiral interferons remains tc be dor:e, it is clear tha':. the impo:-~t canpe­
:i.:.io:-. ir: the fu:.i.re ..-i:.::. be ove:- the gene-s;:i:.icing methocs of proolX!:.ior .. 

At the anrn .. a::. mee:.::..ng o: the Americar, Society of C-.:.inica::... CT.lcology ir. S::.. 
P:;::..::., ':..he Na:iona:. Ca~er Ins:itut.e released a list of cll!"'ren: inte!"'feror. :.!"'ials. 
ones using na:.ura::. subs:.a.-ices e:nploy tne !"'ela:.ive:.y U!1tested bet.a anc gaIII!K. types. 
tes:.s ( pnase ::::: ':.!"'iC.::.s) us::..ng fu.pha interferon ....:..:.:. re::.y or. :he ~oal.C:.s c"!" gene 

Louis i:: 
Tue only 
kivancee 

s;:>licing. 

As :he :rials p:--ogress' :he m ...... _1:. !"'equi.:'"'e :.r.a:. the i.'1te!"'ferons mee: r.igne:- s:andards 
o~ ?'..l""::.y. n-.:..! .... :..:: f2vo:r manufactl.l"ers W'lC f,avc maste!"eC t.hP. tec!r.iques o~ gene sp:ici.'1g. 
S: ....-_:..:;. :.ne g :-cr .. "i.ng canpe:i. tior. tc cu:. cos:.s. ( SoU!"'ce: Ar:.icle by E:.. ic: t-B.:--sr-.a:.: i.r. 
Science. !. June 1932.: 

A:ne:i:::ar. s:::ier. :::..s:.s nave uncoverec a ~e\·iously l..rlrecog:-.:..se: aspec: of :.nf a.-i:.1-vi:C..:.. 
e!'fec: of :..r.te:fe:--or., t..c oe a.::icie: :.c ':.ne already "'i.de range o!' meci".ar.isns by w.:ic:-. ::..: :ign:s 
\·::.:a:. infec:.1o~s. Resea:-che:--s a: ?i.:.:.soirgr. Unive:--sity nave snow:-; tna-.. inte!"'feror, ca~. 
;:i:--eve~: n:uses ~=--er.. ge:.:.::..ng insioe a.·umal ce:..ls, anc they be::.ieve th2: :r.i5 rr.ign: be tne 
!":..:"'s: :.::.ne cf aefence se: uy oy :.ne ::..nt.e:fero:-, sys~ i.r. respon~ :.c vi:C.: attaci<. 



- ::...:: -

:~t.e::s:.ve :""esea.-~:: ~s :C'!:'::..~:-:.ee seve~C..:. cys :.:: w.t::.~~- :.:i:.e!"'fe;-::;n-:!"'ea:ee ~e __ .s ::a:: 
:.:-::.e!""~e~e -..." .. :::. ::i~ v::...-a: ::.=e-cyt::e:, ~a..-:..:.:~~2.y :)y ;;!""ev~r:::.....-.g :~e ge:ie::.: :.::: ... .:~c:.:.i.~r: 
s:c!"'e: i.r: :~e .... :_-a:. genes :":--cc :ie::..g cc~re!"":ec. :n:.= v:..:-C..: ;J!'"'=te:_"'lS. :..~::...: xiw.· .:: ~as oeer: 
:h(n . .;g~:. :!"'~: ::::e~:e!"'::r: car: de ::..::::: :c ~ieve~: :!'le :.:::.:.:.a.: e!::.!""y ~= ~:::t:.Ses :.:::= c. ~e::. 

~e ?:.::s:i~g:: g!""ot..:; :-."lcor;>o:c.:ec a :a.c:..:1ac::. .. w-e r.:a:>e:" i::t.~ :.he :::oa: ;rotei:~ ~= 

vesict:.:..ar suna::.::.:.s vir~ : ;::. v::....~ ::.:-..a: ca:.!Ses ~ :::ild cisease ir. :.:.ves~cic anc :.s =u::!': \.!See 
:.r. :..."lt.e!"feror. :-ese~::; . 3y adding t.ne vi!·~ ::.o CU:. t.lreC 2r:i:nal ce:..:.s , mcuse, C!"..ici<e:: aoc 
!':t.man; :ney we!"'e a:J:e :.: =ete:--=.:!....~e :..'"le e.x~t cf · . .r::~ entry by :ater- ;nz-i:"yi:ig ~he- ~e:.:.s anc 
:neasuring ::.."le:: racioac:::.ivity. ~io:- ~i:i ::-.is ::ieast.. enent ::.."ley ~ee ar: enzyme tc re::icve 
vi:"uses :ha: i.ere :X,\ZlC to ~"le ou:side 1'.i:" the cel.:..s. '!his a.:..:.ooiee :."let :c :::.stinguish 
oe:-.ee::: ::..>ie :wo sepa:-a::.e ;:irocesses of aesor;:ition of viruses :::nt.c ce:.:..s, and ac::a:. ent:-y 
i.."ltc t.'ie ~e::s. :n ce.ils that !'-..ad beer: 4:...-eat.eC -."i~h :.::~e!""feron ~~e er..t:--y a: ~--ie v:.rus 
"12.S S':::"'Ol"gly ir..t.:.bi:ed, al though i.:: ag:-eanent ;.i '::h ;:irevious finCi...'lg.S, ::.he adsor;:itiOO Of 
viruses cntc the cell.s ;as unaffected. A clue :c the ;:ossible mecran:.sr of ::-.:.s effect cf 
int.erfe!"'on :.S :.he obse:--vat.ion :hat :!.n~:eror:. ~r'eatment. a:.sc ~..,rj_bits a ce::ula.- ac~ivit:."1 
lc'loi.n as endoc:---..csis. Endccytosis is a process by wt1ic!: ext.e!'"'l'la.l ma-::e:-ial, is taken btO 
cells. i:'.ose-responses of i:lhibi'::ior:. by :nt.e:-feron of vi:"al en':::"'v and errlocytosis are 
s:Ur.ila:-, sugges:ir..g '::hat the effec: cf encocyt,osis :..S :.nhibited. (So\rce: New Scientis'::, 
5 May 1983.) 

Carc::..."1ogens awaken sleepi!lg ge."les 

Cancer cells are almost by definition cells t.~t have escaped ft'CXll ':.he controls that 
gove~ t."le behavici: of the individ\.C.l cells i."1 a mul ticellu!.ar o:-gani.Sll, Recer:::. :-e.search 
has d:-ai:atically shown :hat one ;.ay for then :c make the break is '::h!'c~:: t..'ie '.'iCtivatior. cf 
cellular onco~enes - genes tt".a7 a.--e core er less i!lactive ir. ro:-;::a: cells but seet t.o be 
al :.e!"'eC or ac ':.i":2t.ed ~ t;.unol:"' e:ls. 'IWo .Pme!"'ica'ls, Vincen~ WilS::>n a.~ Pete~ Jones a: ~he 
l..'r.iversi:y o:" So..i::.ner.: C2.liforo. :.., have ev-ic:ience :hat one of the actic:ins of ca."lCer-c.ausi.'lg 
chEmica:...s may :ie tc jat :rie :::e..;nanis:n t..'lat ncr:nally keeps these genes - as wie::.:. as othe:­
cellular genes - :J:'lder :xintro:.. 

The mecnanis:i ':.hey were loo)Q.ng at is a chemical modi:-ication of the DNA mow:: as 
methylation. Methylation is now genera..:.ly recognisec as one way of switcr;:lg genes off, arx:i 
is a particularly interesting one because it helps to explain a cru::ial but :nystifying !'act 
of multicellular :.ife - the differentiatior. of the genetically identical cel.:..s of an embryo 
into the ma."1y different tissues of the mature organi.sn. To ac!".i.eve that, c::..!feren':. sets of 
genes must be sm.-::. off in differe"lt cells, and shut off heritaoly - so tha:, for eir.Cl!lple. a 
dividing liver cell ;:::roou::es another liver cell a.nC a dividing sio.n cell anctner si<ir. r.:ell, 
despite haVi.'lg ~.:. :he genes at its diSposal t.c prcxite~ z.ny )Q.n<! of cell it fancies. 

The great appeal cf methylation as a means of shut:i~ genes off is :hat it has a known 
mect-a."lisn for perpetl.Bting itself during cell division and thus ensuring its 01orl inhe:-itaooe. 
That mechanis:: is ar: erlZ)'llle known as a mai."'ltenance methyla.se, ax it is the ac::.ivi:ies of the 
methylase that chemical ~inogens disr'upt. 

Wi:..son anc Jones, ir: t.heir investigations of thiS effect, die oot tes':: the carcinogens 
on cells, but on DNA extracted frat cells and treated !K) as ·to :nake it m.l!l:ic ~e methylated 
DNA of a dividing cell. iohen DNA replicates itself before cell division, '::he old strand 
renains methylated but '::he freshly replicated stran::1 is U'lllethylated. The :nai.11tenance 
methylase dete-.::ts :ne ci.screpancy anc tnethylates the new strarx! i."l just :nose ;xisi tions .tlere 
':he olc'. one is ::ietnylated. 

wilson ana Jones used pre]l!rations of half-meth1 iated OOA to test the effects of a 
battery of carc:!.nogens on ~A"'le ability of t."le :n.aintenance methylase tc methyiate the ui­

met.nylated strane. They fo\Zld that many cf the chenicals substa."ltia.:.ly redi.ICed the amomt 
of methyla-::i.or. tr.at t.Ooi< place - either hf alteri."lg the ~ so t."'lat t.'ie enzyme nc longer 
:-ecognisee it, or by :.nrt'.bitin6 :ne enz~e :.tself in its action. 

The ac::.ions o:" carcinogens on methylase aci:ivity in a test-tube ::iay :1ot reflect ·.nat 
r.appens :.n tissues ex;x:.ised to ::.hose cne:iicals. ou':. ::. has !"e·;ent:.y ::ieen snowr. quite i.'1de­
peooen::.::.y oy Andrew :e:...1be!"'e anc Ber': Vogelstei.'1 a:: joms :-lopKins U:-:::.vers:.ty that tne DNA of 
:;.ooir cel.:.s is m1r.h less :nethylated than thac. of normal cells !'ran ':.ne same ::ssue, a:..::. o!" 
wr.ich ::.e~s c~c\Jllstant:a:. ~ight to ':.he ::.dea tr.a::. oncogenes may :ie act::.vated :i:: st:-ipp::.ng 
r.net ot :ne::.r me~ny.:. g:"'ou;:is - and a.:..s:i e.xp.:.a:..:is ::he oanr.ion ocse!"Vatior. tr.at ::\Jllou:- cel::.s may 
scmet!!lles expr.ess rnappropriateiy characteristics of other tiss1.e ce:..:..s. :Source: New 
Scien':.l.St, · - ~.:i.rc:; 1983 .. 



.=.. ;::.a:~:r.l! ~~:.n: wcy ~~one ~ ;x:n-1e;:~ ne· .. · c.~::.ca!'jCe!"" C.!'"'~. ci-~Cian:::.r1etic:.:o!""~ 

;:.a::..::tr.. ::·:·?:. \..7.:.:::-. a:~~ a: :.,.,e s::.e -.~e~e ca.1~e:-- oeg:=-..""ls - :...~e :K;.. ~s-JJ? C!le:ic.a:..~Y 

:J~:i=.5 :c ;~:-.:..:1e ::,a.ses :.:: :X~..!: :c ::~L:;:: :.:iE ~;.:icc.:~o:: o~ DN.L. :..r. a::-::ve:y ci\·i.Ci.91g ce::..s. 
:: :.s a squa.""!: ;::..a."12.:- coi::;::.. ex. :he ;:i:..a:::..."l~ c::...-X::s :: :he ::::rage:: a:..a:. i.r. guar::.ne' s s:IiC.:..le:­
:-::...1g. irtle:-. :Mt: g-.a:-.::...'1€ cases a-e s:.:ie ty s:.ae ::.r: :he DfiI-. cl'i:.i::.. be::: ca:-. a:~:: :c tne same 
;::..a:i.nll! a:.a:, fo:-t:;.ng c. s:a:::le cat::lex. wne:: :he c:-ue; was :-ea::r.e: ;.,-::_ ::-. c. se:..f-can;lenen:..a-y 
:.\ll:-s:;aldet ! s::..X- :-,ase :ni!._ cna~, ~he hyt~e:-. oo:1~l...91g W:-... ic:-~ h:lC! ~he :.w-= s:.ra...~s :..oge:.her 
ca:i.."lc: Ca!:pe:e ..-::. ::: :he :::io:X:ing o~ ~"'le ;:i:...c.:imrr cai:;:i:..e>: :r:: atjacen: gua:J.ine g:-o:i;:s. n-::.s 
c.:.~~-;:::.o:: ~~ :ne :;y:::"Oge:: :>o!'1:i~ oracr. no:inC.:..ly hole :he t~ s:rands o~ :.i-ie DNi molecU:e 
:.oge:.:ie=- co~c :i:ocr: :ne !"e;:: i.ca~io:-. o ~ DN.h cha.:..."'ls d~ing ooma.:. ce:.:. di\· i.sio::. ( Sotr"ce: 
":" ec~,,:l.oa~· U:>-~:e. i ~ Ma!"C~. ~ 933.) 

J..:,lllmou: a."'lt ~e ~nee:- :r.s:i ::.ite cf Tokyc have 
c g~~r: ~ac-:.O!'"' fo .... huraa:. T ~e:.l :y.n;JOO:yt.es. : ce::..s 
i=i:nt:'le .sys~e:t.. The g ..me r~ bee:: ma:ie t..: fun~ ~io:-. ~ 

leukir: gene !".a.!: bee:-. clooee a"'lc :."'le pep:ioe p!"'o:itrt.s a:-e 
er.a=::..ing !"'e~che!"'s -::.: gro..- : cells ir. \·:.:!"'c :c 
Tec:-• .nclogy U::xia;:.e, 2t Feb!"'IZ"Y i983.) 

Gene-s::~icing b:-i.:ig:s hope o~ mala?"ia vaccine 

isclat.ee the gene ~o; i."lte:-leukir,-2, 
p:...ay an im;xi!"'t.an: role ir. the body's 
non.'1UI&ar1 eel.ls :..r: vi~~C- Tue L--ite!"'-
oe:ing made i."'! ~~icie."l":. cuan:ities. 

s:u:iy t..'1ei!"' i:roperties. · (So tree: 

e::.:.la:>o!"'atior: be:wr:er. scientis:s i.'J AuS:!"'a:l.i.a ane Papua Ne1oi ~inea has :-esul tea ir. c. 
c:-u:::...a:.. b~h:"oug!". :.:-: ~"'le sea:-c!': fo:- c. vaccine aga.ins: mala:-ia. :;:. coU:c ope:: the way :o 
co::::-c:.::.ing ma"'ly o:ne:- pa:as::ic ciseases ir, the t!"'o;:;ics. 

S:ie:i:is:.!: ~a: :he ·~ te:" a."l':: .::....:.7a Hail Ins:itt.:.e of ~cica: nesea.""Cr. ir. Melbo1rne 
an: :he Papuc. Ne..- ~nea L"'lstitute of Mecical fie searer., a: Gorolca a"lc Mar:da"lg, have developec 
c. ne..- tech.':ique .C.icr. C..:..lows :.'Im to isolate hunar: mala:-ia a"ltige:is - :he ;rotei."ls that 
icien;:.i~y the paras: te res;:ionsible fo; the disease a:X: p!"ovoke the :ilmnl.l"le systE!t to i;rodire 
an:i.bociies age.ins: the paras:te. 

Seve:-C.: g:-;;lJ?s a!"'o:.n:i the w::i!"'lci a.'"'€ w::iri<ing er. a mala.-ia vaccine, btr-. o:i:y one other ~laS 
reportee the isolatior, of antig~s - anc! tna.: was for the fom of the disease affecting 
monkeys. Tue anti;J('deans cieviseC a ne,. ap;:ilica':.ion cf recanbir . .an~:::>NJ.. technology in order to 
::.s:ila:.e G.l:'.. a."l':.igens :.n t;.1e blood stage of the malaria parasite, Plas:nodiurr. fi=.lciprn. This 
pa:-a.s:te :..s ::-ans:r.i::ee by mosquito bi:e arxi causes the poten':.ia:l.ly deadly falcipar=..n va:-iety 
o~ ma:. aria. Ir. tr.is, ree blood ce:.l:; are irnradee ant deS':.royee, prodtring symptoms o~ seve:--e 
c:r.:.:...ls, feve:-, swea:ing, anam.i.a a.-X:: spleer. e:Ua""genen:. It. may develop into respi."'atory 
faij,_ 1re , ccma arx: ciea t.r •. 

Tue nei.· :ech."'.ique , put lisheci in the Proceedings of t.he US Na tiona:. Academy of Science, 
i:wolve.s inserting fragmer.:s of 00. frat P. falcioanJEt parasites intc E. col~ bacteria. 
Cd tiring the oact.e:-ia resul tee in c. lit::-ary o~ protein antigens, many o~ \ot'.ich have beer. 
tested agains: blooe sera frar. people living i:-. malaria-prone areas of Papua New Q.linea. 

The researchers be::..ieve the key to developnen: of ar. effective vaccine lies with those 
se:-a V.-.ici"i inr.ibit gMwth o~ :he ? . falcipa.'"1.111! orgar.isi:s anc! i.tict: cane f'rcn. people who are 
ap;.a:-en:ly resis:a."l: t.c ma::..a:-::.a. '!he Hal::. lns:it.ut.e's heac o~ imm\Zlopa.""asito:.ogy, D;. Gl"aha!I: 
f".:.t.chell, exp:..ai.."ls :na: :hese se!"'a ena·c1e ~ien:ists tc icieitify :he speci~ic bacte:-i.a th.a: 
a:-t p:-cx::uci.ng :ne an:::,eens caj:eble o~ stimula:l.ng useful :immme res1:x:mses ane tm.:s prot.ec:ion 
agai."'lst malaria. 

D.J:-ing tne nex: six montns, the mos: prar.ising of the 10C, OOC· bacte:-ia. clones that have 
bee:-; prooucee -.-:.1::. be g!"O\oC. ir. large vats by the !>Eloo~e am of the tea::r.. The resul tir:f; 
2.": :ig~s Jt..l: be testec by :he Wbrlct Heal t.r. cr.ga.-;isa:ior. i."l monkeys (the o:-..ly a!'limal mode: 
cf the m.ma:-. :.nfec:io:-. tha: is availacle). 

!:r.'. ~.:.. t.cre:..: so.ys :r.is sho\.!lc l!lcicar,e W'le:ne; ma.a:-ia vaccines :nc.: w::iulc w::i:-i< arounc 
:ne w:i:-:.c 1"'_:..:.. neec tc con:ai:. "a coc1e:a:.: cf antigen~··. D:-. ~ tcne:.:.. ad cs: "The malari~ 
;.a:-as: t.e is pa:-:icu:.a:-::.y cieno".JS, ..,._ :r. many t!"\.lll~ earn~ :c P:,.ay ir. :he ~ign: agaJ..ns: e ffo:-:s 
:.c con::-c:.. i:. A.ric s: i: may oe ::r.a: tne compos:.:io~. of :ne malaria vaccine ..,-'_;_::;_ have tc be 
C.:..~!"e: eve:-y fe;.; yea:-s :c cope ...-:.:r. :ne su:i:le changes of :11e parasite." 

~.:.le a ·Jac:.ine 1"'-:..: nel;. con::-cl ma::..a:-ic. ane ;ect~e its tc::..::. of deatr. ari: Llness among 
cr..:.ldrer. i:: pa:-:ic:.i:..a:-, Dr. f"..:::..cr.e:::.. aouot.s tnat. ma:..a;.._a ..,.-_::..: ever be e!ad.1catec. 



7:ie :mp:.. :.~a:icns : :- :ne :.a:.es: QCvan(!e gc ~e~nc. ma:.a-~a con:.~~.. "Si:r.:.:..ar a;>proac!Es 
:.o :..."le :.ac.."1:.i.:-i=a:.:.or: :if !"e:.evar::. ai.~~:.ger.s SrlCU:..~ :ie ;:cssitile · .. -l.::-: ot.!'le!"" pa~i:e sys:.ens 
su::-. as sc!"'.:i...st.oscc.ias:.s ar:C :.-:.r;2nc::crn.ia.s:.s ·..,r:ict: a~~ict. :nnd~s :if :n:.:.:icns ::f ~ple ir: 
:.~pi::a... a-eas0

, says ::r. r'~~!'1€l:. ":!~::..:.. ~cw., :.he single rr:ost :?:p::~ta!'l: :il:peCimen:. tc t..~e 
devel.opne."1t. : : ;;a.-asi:e ·1accines :-..as ::>een :!'le sca-ci:y ct paras::.:e ;i!"oc.e::.:: ar::igens avO..:.:~.~e 
:o~ :es~~ng." ~Sour~e: ~ew Scient:.S~, ~E June ~983.: 

Genen:ech oows out of =alaria vaccinE ?reject as ~"'.:J i.:;vento:-s seek new scaj_e-up ?art.ner 

Un::.:. -'..as: ::ior.:!':, '.:iene."ltecn, !."le., c: San F!-anci.sco was New '::orK Univer-si:y's chosen 
?2l"':.ner ::.:: :ne :ialarial ·.•accine ?ro_:iec:. Genentech, ;.nict hac no :or..i:ial contract ;;ith 
:he 1r.iversi:y, expected ~ obt-'iir. an exclusive license t.o ccm:ne."'Cialize t.he vaccine, 
develo~c :iy ~::.; parasit.ologis:s ~.;t.h am: ·./ic:.or Nusser!ZW'eig. They appliee fo!" patents on 
12 Fecruary 198~, along with Nigel Godson W!O chairs the biocnemisr..-y department at NIT. 
Hoi.ever, the "Wei!":'..::! Hca:.th Organization (.W.-iO) arxi the U.S. ~exy !'or L"1ternational Develop­
:nent (A3l :x:it.:i fund the research, and each of these agencies in!ti.sts or: its righ~ to grant 
nonexclusive ::.icenses :o the !ruits of its fun<ii.."lg. WHO pay~ fc!" r-esearcn ~ benefit the 
t.i:i.-a worlC. and :ears :hat b'; pharmaceutical firms with the capi.t.a.l and tech."1ical rescn.rces 
~ supply t.he vaccines t.o a quarte!" bL..lion 'Ihird-Worlc people might :1ot .!':!.nci t..'le operation 
prof:.table, a.nC s:::; w:iuld sit on an exclusive worldwide ::.icense. Last Novenber, NYU, WOO, 
AID, and Genentech cor:sU:.ted oo ix>• :o squar-e their confiicting :!.nte!"eSts. 

Genentech for.:ially withdrew :.ast month after reviewi:Jg ':he prcdu::ts on their drawing 
board and the ~·i."lallcial implica:.ions. (Source: Newswatch, i8 April 1983.) 

Hunan-h1.rn!l hv:,ridcma in Damor. microcaosule breaks yield ba.-rier 

A hu:na::-hunan hybridana gro\ol'J i.r.. a microcapsule is to be targec.e:i agair:st an dl1tigen 
assoc::.a:ee ·...:. t:i the onset of diabetes mellit us. ~e encapsul ate<i monoclonal an ti body will be 
a ~cmponent c: a :-adi.o-immunoassa.y to ideit.ify people at high risk o: becmi."lg diabetic, says 
erx:iocri.'"lo::.og::.s: Gec:"ge S. Eisenbarth of the Joslin Dia.bet.es Center at .Ebston. 

Eisenoar':.h d evelopee the all-ht.man fused cell jointly with tr. carlo Croce of the Wis tar 
L"lstit.;.;te in ?.i.ilacielphia. His latest move, cul tu-~ the hyb!"idana i.n a gel microS!ilere, 
aims at ?!"od\.Cirlg eno~h of the antibody so that it can be used cii.niCC.:ly r-ather than as a 
laboratory curiosity. 

Specifically, says IX'. Nigel Webb, general manager of Iamcn 3iotech, Inc., in Needham 
Heights, !-ass., that canpany's patented "Ehcapsel" systan yields 30 mg to 100 mg of antiba:!y 
pe!" m.:..llilite:- of :nedil..tll, ccmpare:i with only one or tw:> mg/ml obtained by conventional tissue 
or ~ ites c u1 tu:-e. :n thl.s process, the C!'-oce-Eisenbarth ht.man-hl..tllan hyoridcma, suspend a:! 
in a solution based oo alginate, is pLlllped thro~h :i microjet orifice to fonn spherical 
droplets that s::ilidify i.'1 a chemical bath i."lto gel microspheres ~ to half a 11:illimeter in 
d i.amete!". '!hese, containing the monoclonal-pra:iii::i.ng cells in suspension, are then coated 
with a tough, porous, protein pol}'!ller me:nbrarie. A chelating agent ~ushes the spheres clean 
of all thei.!" contents except tne larger-t.."la.~p:ire-size moooclonal antibodies. (Extracted 
fran Newswatch, 4 April 1983.) 

Hi.mn growth hon:ione and scmatcxnamnotropi.n vectors patented 

A patent on vect.ors containing coaons !'or hunan growth honncr, .. (Heii: an:! hunar. coo:-ior.ic 
somatanan:nocr-opin ( H :s; has finally beer. issued by the U.S. Pate 1t Office. The technique 
usea starts .. -...:h ext.:""action of messenger RNA (mP.NA) !'rem cells :.ii<ely to be synt."lesiz:i.ng the 
pe;iti.aes sought. 3en:.gr. tLlllors of the ?ituitary gland were the source of mRNA for HGL 
Cells !'ran hunan placent.as ;,ere used as a ::ource of r:iRNA for HCS. HCS plays a i:;a!"t in 
de1elopnent of tne foetus :.:n botr. cases, ma.'1y diffe!"ent mRNAs are present - one for each 
procei.'1 berng synthesized i.:;y the cell at that particular :nanent. !bweve!", t:>le quantity cf 
t.he desirec r:iRNA :.s nigh because of t.he soecialized function of :ne cells. The mixture of 
mm-IA.s is t!"eatP.C ;;i th !"everse transc:"ip:ase, an enzyme that makes DNA co:-respooo L"lg to the 
?.NI. t.emplate. The :-esi.J. tL'"lg :n::.Xt:..:re of :lNAs is treated w'~:n r-es:.:-ic::ion enzymes which have 
::>eer: select.ed :-.D ci...-c DNA coding for al.:. O!" ;:art of tne ·.ianc.ed ?ro:ein at t;..o specific sites. 
~:..s :-esu.l. t.s i."l :ragments of DNA :::ont.a:.ning a.:.:.. 'Jr par':. of the ;.anted gene. If :ne ami.."lo 
aci..C sequence of t.he i:rocei:: ceded for oy the gene is l<rio;.,n, t:-ie exact ::.ength of :nese 
::-~er.:s car. oe ?redete?"!ti."led. A band of these ::--agments shows u;; or. ar. e~ectrophoresis gel 
or. •rucn :!"ag:nents 0f DNA are c:'..ass1:'ied ~cord:."lg to their leng::.ns. The wanted t'rag:nent.5 
:::a-: oe ident1:'1ec anc :..so:atec. F!"agment.s may be several hmdred nu:::leoti.des long. In sane 
cases they .n.:.:.. incll..Xle ::.he entl!'e gene fo!" the prot.ei.~.. (Source: Genetic Technology News, 
A;;r:..:. 1983. Adoress: 158 Lim.oOd ?laza, ?.C. 3ox 1307, Fort :...ee, N..i 07024, US;. .. ) 
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'!!le ioe.;o ::-.c.: fe::-:::..:..:i..sa:io:-. n:a.-~ :h€ s:age a: w:-.ic:: :ne "::iacy' s'' genes oec::xne a::ive 
a..91: ex~~es~ c!'"a-ac-:.e:":.s-:.:~~ c: a ne•: in:::.\·ic\.G_ ~ay !"le :c:ige:-- :>e tena:·:e. a~c~:-:.inf ~ 2 
:-esea:-c:: g~;;; :ee by ~::-:::.:: Joi'r.5:):-. ir. :°" i)c;;a-~e!'l: cf A:>a:.a::y a: C3I::b:"idge tr..ive:-si:y. 
Jo:r.so:-. an: :-.is cc::eagL>eS nave S.'10-..:-. ::-.a: ;~ t..'le n:o:.:se: enb:"y;: a: :i.eas:, genes a:-e no: 
"sw.:.:cne: ::r.'' Lt"::::.:. a:io;;: 2~·~L :ioirs af:.e; fe:":::..:..::..so.::.o:-., by 'lo.':'".ic:: :ime :ne mb:""YC has 
a:~::y cieve:.o;>e:: :c :ne '.:.i.o-ce:: s:age. 

Tue eve:-::s :ea::.:..."Jg -:.c tile fo:ina:ir..::-. cf a :w:>-ce::..::. en:b:-yo appea:- :c be ve:-y simp:e; 
a::i:::..:: 5-~~ l:oirs a::.e: fe:-:i.::i..sa:io:: i:: :he mo:lSE, :be :·.-: n~lei con~ing gene:ic ma:e:-iC: 
f:-m t.."le s;>errr: a.-i::. :.ne egg jc:r: toge:he:-, an:: :.'le fi::-s:. c:..ea\•age di\·isior: :.al<Es place 1c.-~:: 
hol!'"'s late:-. Howeve:-. :he a;::pa;er.: s::.mp:ici:y cf tnese morphologica.' even:s conceals ar. 
~oe.-:.~~ng mo:ec-..::a:- ac~iy·::y c: e>:t:--ao!""C.i.a.ria-: .. : can~~exi~y, as O~:ibeC by Hes:.er ~c.~t a: a 
:-ece:;: co::fe:-ence of :he :::.oa FcU'ldat.io!'l (:iba Sy::iposiui:, vc:. 9E, ir, p!"Ess:;. 'Ihl.s ac:1vi:y 
inc:u:ies be~ DN.c. :-e;:::..ica:.ior. ( ;.,.°'ler: gene:ic mat.e!":£ is du;ilica:ee ;J!"iO!" to ce::..: division for 
C.is::"ibu:ic:-, t.c the da~h:e:- ce:ls) an: the sy-:!t.hesis c: ma"ly proteins. J..2. th::n~l': 7.he pat.ten: 
cf syn:..'1esis cf :ne majc:"i:y o: the~ prot.e.i.."!s s:.ays the SCflle l.1:17.i.: t..'ie mia-tw:-cel: s-:.age, 
:here a:-e sane .::cm;:::. ex changes, which inclu:ie the ac:.iva:ior. cf ne·,.; ;iro:eir: sy:Jt.hesis as we::..: 
as ;ios~sy:::ne:ic moci:ica:ions of ;:iroteins. 

T-wc par<;;icula:-ly interesting obse!"Va':.ions rega:-n.ng thes= c.~es have beer: made by 
':.he Gamoridge grou;:. F:i.:-s:, ma"ly of the changes in patt.e!":ls of p:-ot.eir. synthesis w!"lich occU!'"' 
after fe:":ilisa:ior: C.:..so take ~ace ir: ageing unfe!"::ilised eggs. indicating t.hat fert.ili­
sa:io:: is no: the t.!"::.gger -..hict ac:ivates these changes. Secon:i, embryos undergo all the 
no:ma: mo!"phclogic~ a"lc mole::::~a.:- cr .. anges ~ro~l: ci\·isior: t.c the tw:-ce2.l s:age apparently 
inciepender:t.2.y of ac:ive expression o: the E!:lb~·' s genes. 'Ihus, i:-: the p:-esence o: a dr>.£ 
w:-.ic:r. b:i.oc.t"'..s gene exp:-essio:-., i: r.as beer: s..'lo;.c. :ha: e:r.b:"yos no: o:-2y undergc ':.ne ~ ... !"'S: 
c:..ea;;age Ci\·isior., t.u: :.hey alsc :-eplica:e :hei:" Dl\i,.. anc mde.--gc a:..: the no:ma: changes in 
;::>att.erns of p:-ot.eir. sy;ithesis. I:: fact, no: tr.':i.l a:iou: r.i.."le hoirs after- di\"isior. tc tw:>­
-:?e:ls is there any majo!"' ac':.ivi:y of ecbryonic genes, ~.ich means tha:. cie.eloµoen':. u;: to t..".is 
:ime needs nc cont.!"'ibu:ior: free: the paternal genane. 

F!"cn these resU:. ts, Jonnson' s group concludes t.ha':. a.:...i. the ev~:s -..hich -..ake place 
auri:-,g tile ~!"s: 24 heirs o:- so of cieveloµoent cio so enti!"ely :.mcie:- the in~.:.uence of ccmpcr 
nen':.s ':.ha':. a"'e C:.l:-eady present in the cytoplast of :he egg. F\rthe!"!llcr.e r wr,ile fe!":il:i..sat.ion 
ce:-t.ai!'.ly ac:ivates e:..emen':.s of ':.hese cytoplasr.ic components '.:or exe1nple tilose governing 
ce:: c!ivisior.:· many of the::: a"'E act.ivat.ee i!":-espec:ive of i.tie:ner fe:"tilisatior, takes place 
Oi no:. Clea:-ly then, fe!"t.ilisatior. represents ne::ne:- :he :!"i.gge!"' for ac:ivation of 0.:1 t.r.e 
even:s W:lich :ake place curing the .C-i:-s: 2l, hoirs cf cieveloµoent of an embry:;, no!" the :ime 
c:.~ W!1ich the embry:;' s genes s':.a!"t to be expressec. 

This i.ork nas pa!":icular significance fo:- the ethical debates conce:-ning in vit:-o 
!"e:"':.ilisa:iorj, the use of nUll~ eggs fo!"' expe:-im~ta':.ior1, and the use o: certain con:ra­
ceptives si.ch as the "mCr.'ning ac~r Pill". 'Ic date, such debates have centred ar Al.'10 the 
ques:ion ";.tier. does l::.fe begin?" If' the mo'..lSe embryc iroves to be analogous to the huna"'l, 
then perha;is ~ a:-e a ste;: closer to a."lswe!"'ing that question, be::ause the equivalent time a':. 
W:-.ich the genes of a r1una."'l emb!"yc a"'e expressed w:>uld be 35-4E. iioi.rs after fertilisation. 
(Sou:-ce: Ne;.; Scien:is':., 26 May 1983.) 

i:;ene P!"'Obes may spot genes i::issing f:-at embrvos 

J\."lyone lJ.'lc has bee:-. fc~o;..-:.ng the J..IDS Sto!"y ~anc it has Dee!'l p!"etty ci:ficli;.t tc avoid) 
;..~.:..- knm• t.na: haemop:::.liacs suffer :'rar. a-; inhe1·:.r.ec de fie iency 1.r. clooe c:i.otting that car: 
oe cor:-ec:.ec :::>y ext.:-ac:s f!"'crr. other people's clooe. Ye: tr.is replacenen: r.nera~y aoes not 
a:.. ways l.Cl!"'k: ir. !"a"'e cases, the haemop!"'.:iliac prcx:iuces an:iboeies agains: the Dlood-clotting 
!"actci!" he r.eeds, anc is force::. to reso:": tc less sa:isfact.cry forn:s c!" :reatme-:·~. Tue !"'easor. 
for t::-.is !"are cm:;::: ica:ior., according tc sane r-ecen':. resea~cr. ir. C:t<fo?"C, is c: J.mos: ce:"i:.ain:..y 
::ia: the pa:ien:s ir. ques:ior. canp:..etely lacV. :he gene for the clotting !'ac:-.vr. S:.nce their 
:.m:ntrie syst.e:ns nave ':.nus neve:- seer. :.: , tney ide:it:.:y :..'- as non-sel!" an: p!"'oceee cc, attar::K 
' . 

TI-.is coni..lusior. 1.es casec or, ar. anc.l~'S:.s of six pa:ien:.s ..:. r,t; c-. fo?"Z of :-.aemopr.ilia 
K:"lCW'.". as Chr:.sunas cisease. o:- naenopr.L. ia -- :l"lr:.s':illas c isease is ac:u<:.:.2.y c. ve:"y mcanmc:r.. 
~o!"'rr. of naemo;::::-.:..:..:..;.. cue :c a cie!lciency :.r. clo:::ing facto:- :X: ':.ne Ir.Cr.'e us1.al fora l.S 
nae::io;::::-.::.lia /..., w:-.:..ct. :.:: d;.ie :c de!"iciency fac':.Or v:::::. The :"easor. fo:- choos:.Df t.ne rarer 
~cr:i: -:.c s:UJy was sim;:~e expe~ience: nooc-oy r.as ye:. clonec the gene encoeing factor v::::;:, 
ot.:: Geo:-ge ElroW':".:i.et- aoc r.l.s cc:.J.eap.ie!: a: the Lunr. .SCrx..c:.. o!" ?a:hclogy ir. :)xfort nave very 
re:er:::y succeeoe::. :..r. clo:-.lnf :ne gene for fact.or :L 
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:-:ie Jx:-or:: ~:..e:-i:: '..sts i.!SP _ a ser::..es c:· rac:..c.:.aoe....:.e::: ;.1Nr. ;:rooes cor~espcn::.:i."lg ~, 

::.::e~~~: ;-.c.:--:.!: :: :he :"a~::-!"' :X gene :..: sea-ch :.t1e ~h.~os:xnes c: :."le s:.X ~:ie:r:s :r: :he 
:..~:: .cla~wr. :..: ::ave ar::.:~oC.ies :.c ~act:~!"' :.X, ":.(; see :..: a..-:y part of :..~e ge~e was ~~:.~.g. ::; i..z­

::- ::ie s:.x ;:rove: ~--:aeee :c :.av-: g:--::ss ~e:..e::..c:-:s :..:: ::he ge:ie. anc :..:: :;.,c of ::!'lose :he ::ix:-or-: 
~esea~~es ::::o~: : ... :__'1C ::c :ac~!'"' =·( JN;.. a~ a::... 

·Ga: abou: ::ie o~11e~ :wo? ~e:..- genes ~ay con~ :ilu~at.:..ons :.~t ~:.S-:.o!"':. r.:ie:r :ac:.o!"' 
:x sG =.u::: ::ia~ i: :.s :io~ or.:y "J.Seless J;;: :r.:"eeog!"'..:.sable t.c ~ne :Z:C:me sys:e:. as :!"le sa:ne 
:::c:..ecU.:.e as :;o~C:: fac::or :x. 

Th:..s :-ese2!"ch ;.f,..2.2. ;:iroba!:lly no:: :iel;: pa::ien:.s ;;i:;h ant:..bcejes. a.it :.:: :nay hel;: 
;x- :er::iai ;::a:-e::ts of !'laemopni.: iacs ;,i ::t ::.'"le :ii~ficu! t decisior. t.'"ley have ::o face about hav:.."lg 
_;::.:.:!:"el".. It ::.s alro..aCy pcss::.b:.e :.o c.:..a;;nose r.a.emophilia beiore o:::tt, out not unt:..:. c;ui::e 
:ate ::: ;:i:-egnancy v.nen abor~.ion :.s :-elatively ::raunat::.c anc dangerous. Di.ag:icsis with ::W. 
;:irooes :..s poss::.:: le mu.;h ear.:.ie:- anc :nu:t. more safe, because doctors de not have ::c wai:: 
ur. :::..:.. ::he embryo :.S ;:iroduc ing eno~h clot::ing facuir t.c be :-eliably t.ested; aoc the:-e :.s !10 

nee: :.c l"B!love :load ~at t.he ~b!"'YO. A::. his ce::.ls ;rH:.. have ':he sane de fee ::ive g~ne and 
t.hey can be sampJ.ed. ramlessly f!"'an t.'"le amniotic fl;Jid. :n ::nese ci.'"CllI!Star.ces, ;ic.re?"::s at 
:-:.Si< of ;:-roduci."l.g a c!".ilc wi:i: the :nore severe fonns of ha.E:!lophi2.:a, ;:iarticula:-ly if they are 
::.kcly t:: :ie an::ibody-p!"'oducers, mig!".t w=l: prefer the option of a."l. ea:-;y abort: on. 

Eve<Jt:.ally, cf coirse, the doni.ng of clot.t::.."l.g fact.or genes ::.s ai!!led at ::he possibi.iity 
of getting genetically engineered bacteria t.c produce the factors instead of nlood donors. 
Anc a:.. tn:;~h :..t seem~ lii<eJ.y that the dar.ge:- of AIDS has been g:-otesquely exaggerated., :. : 
cociC. ~ll be ::hat, given :he c.'loice, :nany haematol~ists i.oulc! s:>one!"' give the:: patier.t.s 
c:.ot:::!'.g fac~rs ::-an a r.ice clean bacteriun. (Source: Ne;; Scientist, 16 June 1983.; 

Jetectior. anc diaiznos::.S 

;.. metnoc tc detect siclr.le eel:. anemia, and !XJ5.3ibly other genetic ::!iseases, is bei."l.g 
developed at t.he Ci::y of Hope Nat.ional Medical Cente:- & Research fastitut.es. According 
to researchers, ::ne new ::!ia.goostic ~hr.ique excmines defective strands of DNA :-ather thar. 
substance:: produced by ci•::fective DNA. Ci'le advantage is that diagnosis does not required 
l<nowJ.edge of tne patient's :"amily history or medical bacl<6round to cietermine genetic dis­
orders. The precise sequence of DNA 's chemical building blocks in the genes can be detected 
witr. specialized probes for a few C.iseases. With an explosion in the nllllber cf genes to be 
sequenced i.~ the near future, diagroses by this technique s.'lould increase correspondi.'1.gly. 
:soiree: Technology Update, 2i May 1983.) 

Smalloox/hepatitits B canbination vaccine could be made cheaolv 

At Niational Inst.!.tutes of Health (NIH) research is bei."l.g done on vaccina virus :-ecanbi­
:'la."l.ts. The first target for applying vacci.na virus recanbinants :..s a hepatitis B vaccine 
that couic oe made cheaply and administered esily to children in the ::.'Ure \oK)rld, where 
200 mi.l:.ion peop:..e are cl".ronically infected with hepatitis, but the tecr.nique :night also be 
usec to develop vaccines agai."l.St other de~ases, arxi perl".aps even a vaccine against several 
c:..seases. The idea behind vaccina virus recombinants is to take advantage of the low cost of 
;irooucing vaccina virus, W'lich was used tc vaccinate against snallpox, and t."le fact that :..t 
is scaole and easily ac!:r.inistered. by people with no medical ':.raining. 'Ihese proper:ies of 
sma:lpox vaccine made it possible rt>eently for the ioiorld Healtr. Organ::.zation to ccmpletely 
erac1cate Slla::.l;:x:ix i..orldwide, witn a vacc:!.."le that has been aroll'ld for nearly 200 years. 

Vaccina vi..~..is causes cowpox. I':. :.S sllI1ila?" to snall pox but W'len scratched onto t."le 
skin of nlllla.-:s it causes only a :;:mal:.. localized i::fection, whicn ;iroduces antibcdies that 
pro tee:: agalnst smallpox. 

Tue NIH :.eam canbined live vaccina. vi:-us with a gene for a hepatitis B virus protein 
'::hat ac':.S as an antigen (:...OOuces i::mlur.:ty against hepati:.is =: wnen injectec into hllllansi. 
7.'.ley fi.rst canobed ':.he he;:at::.::is antigen gene with a port::.on ::if va::cina DNA ::.r. a plasniC. 
:'her. :ney :.::fected celJ.s \.itn oath ::las:ni.ds and Whole va.cc::.r.a v:;..~'.!S. fo sane cases ;i.1.a.sr.i.c 
anc v:rus :-ecanc::ined wi':.r.ir. tne ce.:..:. to fern a hyorid V'-!"US. Ident::.fied, ::.sclated and 
1:iJectec ::.."lto :-abc:ts, t.he hybriC ·1:.rl!S producec :.he characteris':.:..c :..r~.a.:. reaction ':.o vacc:..na 
and alsc s:::..::iulated pr-:x:!uc::::.or. ::if an:iocx::y aga::.nst he;:iat::.t::.s 3. More an::.mal lo.Ol"k is needed 
oefcre ::llllar. :est~~.g sta!'t.s. 



Tuey p:-ooa::y nc: be e!'fec::!.ve 
i:-=~::~ a:..!"'e.=.:~· ~'9',...'W"\C :: ~a:..~;:c~: • !·!:°'.:~:: ~~::: ~- a=~~ ~~- '!':".:.-: :~:..:.~ ~ ~ 

c~~:::-e:-.. J.:_s::. ! :.: c. ne-...- ~ec:ct:..n~: fo:-- p;ot.ec:.io:: ag~ns:. ~ c:.!"fe~:J: Ci.sea_~ is deve:i..ope: 
:: \.IJ~~:: ~c.: be e::e=::ve ::_ peo; .. lt C.:.:"'ead:-· imm:.r.:.zet ~Y v~::ina./he;x..::.::..~ E !""ecanbir1a:::. 
N=:"" :.~ t·a~:::ia:i~:"". 10: ;:>e:-- ce:!:. sc..f~. - .. s:xne:l!De~ ca~e~ ence:>:--,:.:~~s. ~Sotr"'ce: Gene:.ic 
: e::::-i!1::.ogv !-fews, ju."le 19~::.. A:l:i~~: 'SE: :..::..nW".Joc P:.az.c., P. C. ?ex · 3JJ.,. Fe:-~ :..ee:, 1': 0702"-, 
"JSf.,. 

: cxi~ s~o~~: svn::r-00€: 

7m:ic s:i::d: sy:ic!"Xle (':"SS; may De ca;::;ee Dy a vi:-us i.tlict im?::.a:.:.s :.. :.s ~enetic mate:-ia: 
:..r::c, :.he ba: te~:.tr.:. S~a~!":v2.ococc~ au:--et!S. !""at.he~ t!"'..a.!"l by ~he bacte;::..ur.' ~ o~ :.oxi..."'?S. TS.5 i~ 
C[.a!"'Cte:-:!.zec Dy :"'a5!1eS. vcr.:.::ng. c;;..a:-:-nea aOC feve:-. MeSea!'Che!"'S a: ttoCKefe:..le:- thiversi:y 
cc:J.~r.e: ~2 s::-ains c:- S. au!"'eus !'?"a: ':'SS v~::::il::ls anc: iE s::-a.:.....~s ~a: o:.ne:- pe:-sons. A 
\-::..:-~ ,,,;as !o~: ::..r: ~; c:' :.ne 12 ':"SS s::-air.s bu: ir: or.ly one o!' the it non-TSS st:-ains. Tne 
\":!.:-1.:S ;.-as ::1er: :!.."ld~e: ~ t::'a~sr.::..: :.. ts gene:ic mat.e:-ic.l to a µ--e\•iously ha:i::less strai!>. 
Tes:.s .. -:.::.. no:..- be made t.c see :..f :.he :!.nfect.eC bacte:-im ca:; cause :'SS symptoms ir: laboratory 
a::imals. CT..her c::..seases causee by a vi:-C.: infec:.ior: cf a oacr.e:-im i."lclu:le s::ar:i.e: feve:-, 
W:--.ict !12.S sy:n;:;toos si!r.ila- t.c :oxic shock, and C.iphtne:-ia. (Sot.rce: Technology Update, 
.3: Ap:-~ 983.: 

:1eac::..ng f:-Oblen:s l::.nkec to gene 

Genetic ~alysis o!' r.ine C.i~eren: fa:r.::..lies strongly suggests ~at there is a gene 
associate::'. ;,-:,·.;h an inab~i:y to reat. Tue gene is appa:-ently loca~c or: ch:-anosane 15. 
'.Science, vC: 21S, ;:;. i31.i;). 

J.. tea:r: le: by .91elley .':i:titri, cf the Eoys Tow:; Institute fo:- C.omrmr.icative ~sorde:-s 
ir. Qr;aha, NeDras1<2.. :.nves:.igatee people lrl'lC hat speci!'ic !"eaCing C.i.sa::..:..ity. "ll:is '\.s a t::..t 
cf a :-ag-bag o:- ci.so!"'de:-s, but ca:-. be characte:-:!.sed as seve:"E rea.:.~ a"ld spelling p:-obler:s 
..-:. ::.r. nc eviaence c: any p:-oble:r:s cf a net.rclogical, :!.ntel.iectual, emotiona: o:- envi.romient.a:. 
na:.t.re. Ir: othe!"" i.ol"'Cis, a pe:-s:m ca"lOOt read O!" spe::.J we:.l., but. for :10 obvious reason. 

Spec:!.!'ic reacing disa::i..lity often :-uns in fan:ilies, sc the:"e cay be a ge."letic canponen: 
t.c it. .':i:titn' s s:u:ly ;.es sane:!:ing o: a fi.shing expec!iticn, t.c see W"lether there is a 
genetic factor an:: if tnere is, at.tempt t.c nar"rm.: it dow:;. They enaee u;:> with nine families, 
o:- pedig:-ees, for stu:ly. In each, 't.here was a·idence o: specific !"'eading disability in at 
least th:-ee generations. Results frar. a battery of 2i ro~ine genetic markers, coupled with 
a direct look a: the cn:-anosanes, were fee into a canpute!"" p:-ogra:mne designed to look fo?"" a 
:.ink De:weer. ':.he C:isorder under stu:iy and one particula:- chrano~e. ~ecifi.c reading 
c.::..sat:~i:y is linkeC: to ch:-anosane 15. 

Because tne diso!°'de!"" is so C'cmpli.cated, and the :i.mpo:-tance of any possible genetic link, 
the au:ho:-s a!"e cautio~, and "'i.ll con:im.e the stl.dy with fU!"ther fan:~ies U!1ti.l the results 
a:-e sta::.is:ica.lly eve:; clea."'€r. (Sou:-ce: Ne;.· Scientist, 19 May 1983.) 

Leukemia \·i!"'US linked to ft.IDS 

Resea:-chers have vet another clue ir; the race to uncover the cause of acquiree ir.JIDune 
deficiency synd:'O!lle (Ains), bu: the cause of the di.'3ease remains unknol.l'l. 

Seve:-a:. resea:"ch g!"'Oups t!".::..s week repo:-teC: fincings that l::..nY. J..::DS ;,·itr. a leuke:ti.c. virus 
1C1ow.-. as !:"':':...'.' (hunar. 7-ce:i..l ieUKerr.i.a vl!'us). IX>cto:-s have isolatec the v:!.!"'us frcn one 
pa:ien: ...-.tr. A:DS an: f?""cn another shciwing ea!""iy signs cf :.he sync:-cme. \'ir-c:.l DNJ.. nas beer. 
founc i:-. ce:...::.s c: the i.mrm.rie systems of tWJ o:he!"" v ict:i.ms. A."lC: ir. ano:.her stu:iy, the J..Ir6 
grou;: d::..S;:,::.ayed a mu::r. higher occwence of anti.boC.ies t:: P.T;.,\' tnar. di.C t."le healthy controls 
( 2: pe!"" cent agains:. ". pe:- cent.i . 

i:r:..r, as :..ts na:ne ilr:p:...i.es, ir.fects :ne hur;a:-. T-lymphocyt.es, 1.l".icr, ;:lay a vita. !"'Ole ir, 
immune :-espcnsc. Peo;:,J.e ...-. tr. A.I':JS have 7-ce::..:. aorxmna.l:!.ties W'licr. leave thei!"" :immune syst.6Ils 
unaefendet, lm·:. tme: c: ms: of infec:ions anc a rare c~e!"" ca:1e::: Kap:::is::.' s sarccua. Li.ire 
J..~, !-:"':"LX ::..s t.nougr.:. tc. oe t?""a"'lm::.tte: Dy sexuai contact anC: the p:-eva.i.ence cf P.T;.,\' ir. the 
C".a:-:-:.Dea:-, a!"ea anc: Af!""ica mi:":-o:"s c. si.:n~a:- occu:-:-ence o:- ~ among Ha::.tiar. immigrants tc 
:ne :J.S. tnougnt to possibly be -::onnecteC: to c: ne"' s::-ain o:- A:rica:-. s1.-:ne feve!"' ::..nfec:ing 
;:igs ir. Hai::... 

Howeve!"". tne:-e a!"e c.lsc maj er. c :..!'f erence~ between H':'LV anc t.::::£. The: forme!"" car: tal<r:: a 
oeca.ae O!"" more: :,'.) aeve:..c;:,. J.."'IJ::£, nowever. talre~ a:. mos:. a cou;:.ie o!" yea:-s. Fu:-thermore, 
:..nna::1ta:-::.5 o!" sou:ne!"'r. Ja;:ar., ano:.ne!"" area w-iere: ITT:..\' :.s p:-evaler.:, r.ave not deveiopec 
I-.!';£,. 
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!tt::sea-c:-:er-s concecP ::-~: E':" ... '.,~ :nay Oe jl!S~ .:,.ric:.:ie?"' :r:.fe:::ior: ti"-..a~ ~:-"Xis easy entr-y a!":.er 
,:_~ :las oiea1<enec tt1e :iocy• s defences, ju:, :.hey a.:..s:J a:-gue :. ... .at if :.":is 1o.>e:-e :.:-ue, the:--e 
snoU::: :::>e :..es.s c:.sc!"e;:a'1cy :iet1o.>ee:-: :.ne i.'1cide!1ce cf antibocies :.c ::":':..",' i.:: ;,,::::s v ictics aoc 
:iea.:.. ':..."ly cc:l:.:-o::..s. 'Sol.:"ce: Ne1o1 Scier::tist, 1 S May 1983.; 

~ecomoinant ;;N,:. :::roeucts mav nel..: filtiit ~S 

Acqt:i:-ee immune aeficiency syncirane \ ;..=:s; seems to be :nov::.ng f:-ai: ve:-y si:all popU:atior. 
g:-cups ;:.:.s. :nale hancsexuals, intravenous dr~ users, !Saitians, and her.opniliacs) into tne 
gene!"'al po?U:.atio::. Fa:.a.:..ity !"ate f:x· hl:lS is ve:""Y high. Cause :r.as not. been pinned down yet 
- a.:..thol¥n some :.antal~ng clues have been fotnc. ::Ventua.i.:;.· recanbir'.ant DNA products may 
hel;:: 

- Susar. :.:. K.-own and a group of i.nvestigators at Memorial S::..oan-Ketter::...rig ::a.nee!"' Center 
(Ne...- Yo::-k, rF-: i."i collaboration with Ebfftnan~La Roche (Nutley, NJ) have had partial success 
wi.th reccmbi.nant. leukocyte A int.erferon in treating Ko;:x:isi.' s sarcoma in t.!DS patients. 
Kaposi' s sarccma, a :-are tuner t..."lat starts in cel::..s of :>load vessel walls, is :'lot rare in 
AIDS patients. AIDS causes tne immt.ne systen to malfunction and the body has no way to fight 
Kaposi ' s sar-cana or a"ly n llll be:- of in fee tions . Of 12 Kaposi' s sarcana patients treated i.."i th 
interfe!"'on, ::;h!"'ee renai.ned free of all sigr.s of the C.isea.se: after 10 mcn~hs of therapy. Five 
sho1o.>ed s::l!Ile response and four none. Five ~tients in tne :ast t;.o groups died. Al though 
in te!"'fe!"'on did not seem to improve :immtzle f\mction significantly, it may be useful in 
treating ;.ITS-related Kaposi's sarccma. 

?rotein A, found in t.l:le eel! will of Staohylococcus aureus bacteria, binds one of 
the :naj er immmoglobulins in the blood. The protein might oc used to ranO'le excess immun~ 
globulins fr-cm the bj,,ood of A.!DS patients. Excess imm1.:1oglobU:.ins resulting frat an 
imbala11ce i."1 t."le i!mnune systE!I! may be !"'esponsible for sane of tne sy:nptoms of ;..ms. Charles 
Broi.c. of Heriot-Watt University in Scotla."xi has developed a :nethod for prociu::ing prote:Ll1 :.. 
conti.'1\.Xl\J.Sly, but he needs further funding to scale u;:: the process. · ~yw:>cx:i ( Nottinghan­
shi!"'e, UK) supported the original w:irk but has been fo~ed by its E'ritish goverrlllent backers 
tc cut. back on sponsored research. 

Researchers frcm liirva.'"d, National cancer Institute, Institut Pasteur and othe!"' 
orga.'1izations have recently turned up evidence that hIDS may be associated with hunan T-cell 
leukemia vi.."'US (HTLV). Antibcx:iies to cell membrane antigens associated wt.th h'TLV have 
appeared in sane manbe!"'S of a group of AIDS patients - but not all of them. EITLV has also 
been isolated in AinS patients. While the evidence is strong it is not clear-cut. Hi...TV may 
only be one of the :nany diseases that h.InS patients becane :nore susceptible to. Eb1o.>ever, the 
fact that HI.TV does infect T-cells, W"liCh play key roles in the !'unctioning of t.."le immune 
syst.m, is another indication that it might be the cause. (Source: Genetic Technology News, 
june 1983. Address; i 58 :..inwocx:i Plaza, P. 0. Eox 1304, Fort Lee, NJ 07o24, IBA.) 

Danish finn offers !"'unaway cloning vector giveawav 

L-1 a patent-license marketing twist, a phannaceutical ccmpany in Copenhagen, A/S Alfred 
Benzon, is selling its !"'unai.ay-plasnid technology on a free-for-a-year trial basis instead of 
asking for up-front fees. amai.ay pla.snids (RAP) are novel Escherichia coli cloning vectors 
and prociuctinn vehicles ;.tiose replication is "turned on" by increasing the te!l:perature. This 
results in nigh copy nunbers and high levels of cloned protein synthesis. Since Slering­
Plough signea the novel non-exclusive licensi.!1g agreement in C:CtoDe!"', sane 2ll international 
pharmaceutical ar.d petroleun canpanies have approa.::hed ':.tie Danish fi.~ to discuss RAP tech­
nology agreanent...;. (Extracted f!"'an Newswatch, 6 june 1983,) 

Chlorophyll 

Inc!"'easing the amo.mt of chlorophyll in plants could increase their efficiency as 
;:ihot:.esynthesize!"'s, according to a !"'ecent report fran the Unive!"'sity of cal.ifornia (.Berkeley). 
;.. 62 per cent ~.nc!"'ease in the cnloropnyll present in plants results in a 36 per cent increase 
i:: ':.he rate of ;:inotosynthesis. ?reviou.sly, plant scientists thougnt that the elimiting 
factor u. a plant's ability to conve!"'t so:.ar enel"'gy into chemica.:.. energy ..as not tne initial 
'light reac ':.::.on' ir. W1::.ch s::ilar enel"'gy is captured by ci"J.orophyll and stored :.'1 chemical 
oonc.s :..n ;.TP and NADPH molecules, but the subsequent 'dark !"'eact::.on' in Wiich that energy is 
usec :.o fonn caroohyerates. (Source: Technology ;Jpdate. 21 May ~983.) 
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:o:ia:.-· ~ !'a~~!""'Y :a.--::s. ~-i~!': C.:..S;:>e~e ~ :.r. s:.:aw.: :c:-- oea:.:...~ a.."1:: nave .:..::.:::.3-e u.se ~~~ 

~a:~~ ~a:-~:e:. :~:: c~ t:i:n.:san:~ c: :::~e~ c: s:\.!"":-y - cit.r~ cri: tr-:...."le =.:xe: ~:.r. w::.e:-- -
ev~y Ga:.-. :-2:-­
::.....ridus::-- :.C.: iiG St.€. . 

:!-a: bei..ric a ~so tree. mes: 
:: :.s ~s: c he£.~!"'. ha:z~ .. 

jus: 

T:le m: ~'.i:::s:!"y c: fle:!"ic~ ::re, !"is!'le!"ies a.'1::: Fooc es:in;a<:.es t:.a: a c~y co1.· weigr.:Lng 
5:1: K~og:-cmme.s p:cxi~e~ l;~ :it:"'e~ c!'" s:ir!""Y eve:-·y day . .. !_. 10V-kg so ... --.--.:: p~ociuce E li~res. 
~c:e :..: : : ::...s fee=i.."'lg ~ :..i tte:.. The!""E ~ n:- ~Y :ne: fa!'!Je.- ccr. aec..:. ..::.. :!'". t....'lE o;J:.pu: c: 
nmo!"Er-s c: ar.:llr.~s si.II:.;:2.y by sp:-ea.:.~ i: or. :he !'ie!ds. S: ~he S:tr!"y goes i."lt.c la.-ge 
s:o:-age :ar-.~ o: :agoons \otle!"E ~ ':;!"oU::les reG...c.:.y s:.a:-:. S:..i.r!"y s:.c>!"eC fo; any leng:r. o: 
:::.me i..noe:-goes anae:-obic fe!":Ile:;:..a:icr. - an:: beca:ies ve:-y mple.asar.: .tie:-. cis:i.rte=. Ur.like 
:he ae!"o:ic reac:ior. ':;."la: p!"OC;JCP..S :!-amy~.!"C l!a'1tre, anae:-obic fernie:i.;.a:ior. gives o~: :.:.t:le 
nee.:, s:: ti.sea.SE o:--ga:-.i..st:s t.'1:-ive. ~e canbina:ior. of mere S::.i.r:-y oei.ng p!"oaix:ed, ane mo!"E 
t.oicspeo;::le mon."lg :c the cour.:ryside, increases the !"isi-: o: disease being t:-an$itted by 
faro. waste. 

S::ie:-i:is:s a: :he AR:' s i!".stitU:e fo; resea-c!", on ?::iitC.: diseases nea: Ne.Otry, have 
beer. w:i!"i-:in£ ex: ;,<:}~ c: !"edu:ing the !"::.Sk o: s;J!"'ea=!i!€ diseases ~ t!". sl u:-:-y. The :is: o: 
ciseases tha: sli.rry coulc s;i:-ead is a fo~i.ciable one, incll.C.ing an:.'1:-ax anc tet.am.1S, bu: the 
one t~.at receives most a:tentior.. is salmonellcsis. '!he i.'1S:.itu:.e re;:ort.s tr.at 1C pe!" cent of 
ca:.:le sltrries a"lc 23 pe!" cent cf pig S:..u:-ries are contax:.inatee i.t..tr. salmcrie:.las - ever, if 
t.ne ar.:llta:..s thet!:selves are heal t.liy. Fort.mately, salmc:nellas c!ie rapidly ir.. storage al tho~r, 
they ca:-, su:-\·ive if the tempe:-at.ire s:ays belo..- 10~, and i: the slir!"y contains mO!"e tha."l 
5 pe; cent solids. 1-.!'ter a ccntr,° o: sto!"age i.!'. a tank or lagoo:-., the sli.r!"y shoulc oe safe 
eno~r; fo: sp:-ea::i."'lf - al tho~r: ca:t.le snoulc net gra2E on it :o!" a moot.:-.. Separa: '.ng t.ne 
sc::..i::: ma:.te: fo; ae!"obic fement.atior. i.'"l:O mari\~ c.:_sc cuts the risk. 

Eve:-: i.f.1er. the slll!"ry final.ly goes onto the la"'lC., it is no: im:neeiately of m~h use as a 
fe:-:~i.se:. S::ientis:s a: the National 1."lstitur.e for fesea!"ch i."l U:.i!)'ing at the University 
c: Feacing have found :hat only pa:-t of the nit.rage:-., phosphorous anc po:assit.m i.!'1 sllr!"y is 
ir. a fom t.."Ja: ;:::.a."lt.s car. :immediately take i.;;. For exicple, m~r. of the nitrogen is iocked 
u;; ::.r. orga:-..ic mate:-ials which plant o:-garillms b!"'eak -do'-Zi slo...:ly i."lto "plan~available" 
nit:-a:.es. Elcper:iments at Jleacing have show:; that only 15 per cent c: the ni.trogen in cattle 
slir:-y is available tc spring crops a!'ter spreaeing in the ;,i.nter - p!"'eV'ious estimates ~t 
:he fi.,C;u:-e at 5C per cent. ~ eve."l i: fanners have the equipDent ant knowledge to use sltr·:-y 
safely as a fe:-:ilise!"' it still needs aaoe:: nitrates. 

'!he most a:tractive way of dea2.!.ng i.i.th slU!"ry is simply to let it ferment. in sealee 
vessels int.c safe fe!"tili.ser and useful bioga.s (a mi.xtire of methane an: C(2). Bioga.s pla.-its 
a.-e already a fair.ilia!"" sight in °'ina anci L'1dia, al tho~h they have hac s:::mc mforseen 
side-effec :s, suet as derr.iving the ve!)' ]X>orest people of a soiree of co" cimg. 

The!"E are still many problens. Solie matter tal<es betweer. 10 an: 20 days to di8est 
(cattle ....aste takes longer than waste f!"an pigs), anc:: the size of the plant has to match 
exactly ·-.he input of slU!"ry, wr.ich varies according to the season. 

Most im]X>:-:antly, farmers a."'e mlikely to go to the expense o!" jnstalling anaerobic 
fenuente:-s mless the gas saves them mooey. (Extracted fran Ne" Scientist, 5 May 1983.) 

:east learn~ two-ste~ 

J.. tea::: of :-esea!"Che:"s a: the Nat.iona: Fesearch Comcil o: canaaa ir. 0:-;.ai.c has cane 'IJ;) 

...-_tr. a process ir; W'l.icr, a yeast produ:es alcol'x:ll di!"ectly frcxr. S--..a!·cr.. Ir. the ci.rrent 
tecmc~ory c~ alconcl p!"'oductior., :he sta:'cr. cust firs':. be ci8estec int.c simple s~ars by the 
acici:ior. '-'~ enzyues calle:: mylases, wr.icr. cane !rcxr. other orga."'li.sns, before fermentation of 
tne suga~s by orewer' s yeast intc al.coho:.. car, occ:r.. 'Ibis p:-et!"'eatmen: step w.:.. tr. amylases is 
cos:ly a."Jc :ime-consu::ing. Ir:e oove: NRC process u.ses only one yeast, isolated fran so:i 
some 2~· yea:-s age by a tea:: o: resea!'cners ane very sirr.:..;..a.~ to brewer':; yeas:, to accanplis!'-1 
oc:.r. steps. Tue ne1.· yeast, ca:. lee SchwanniCX!lVces al.luvius, produces s~:1cien: amounts o: 
ar::y:..a.SE e:-.zymes t.c breal<: dew:-. :he s:a"'Cr1 ir.to Sl!tj:)_.e suga-s, i.c.ic:. ::..: ther. ferments intc 
al coho:... 

Tue NRC t.eait, under the direc tio:; o: D:". Charles \'. Lusena, ha.'3 st.ix: iec the cone i tions 
unae: i.!".icr. :he yeast is bes: a:ile t.c produce the extrace:.h.J.ar amylases aoc tc fennent the 
o:-oKer,-ooi.:-. sta!'cr. tc alcohu:... Tue ~-a:-cr. !"a" material can be obtaine: !ra: c. n\Jllbe.- c: 
s::nrces: f:!"a:.:-:s, p:::tctc, cassava, anc va:-10~ other roe: crops. In C<inaac., :he 10 per cent. 
o~ :.nese c!"ops tna: spcii a.'1nua2.ly car. no..- oe used p:-ofitaDly ratne: tha:-. be los:.. Eesides 



s~:: as :.:?e s:.a-:.:::g ::a:.e:-:..a:. ~~ ·:~sa::..:e yeas~ :::a:: ~:>rr-;~:. :t~~ ca.;X~yc~a:.es. st..e!': as 
:.::~:::. a :.a..--ge s:..:gr f:-::r. :."le Je:--~e:: a:-t:.:xii<E, a :-·a::.: eas:...:.y g!"".:li.r.. i:: :a::-..aca a::c 
:-~e:.::i:lg ::icre ::..ar.. ::ne ::-o;:: ;:ie:- ~a.-. :e:-:a::..-: s:ai:. si..:ga:-s f:-a: ;.oCX: ;;a.s;:.es :a." a::..s: ;:::-er.· i.:\e 
:.!Se!"~ :oece!".. ~::ie:- s~~ies a!'e :_nje~.ay :.c ~ :..--i~ co!"!Ve:-s:.:i:: c: s:.a~:: ~ a:..cooo:. w.9i:.!: 
::::s yeas~ c~e~~:..y :eas:.:::e. ~e ~sea-c..~~ C:.:SJ looK ~ cthe~ :..:.ses !"=:- S. a:.:~-w-:.~, 
sx:-. a.s ::ie ~r:\te:-s:~r: :: was:.e s~~ wat.er-::a:. :..: s:..."lg:e-ce:..: ;J:-::te~, a.riC t.."'le ~e--=:.a: 
;::!""ociu:::ior. ::f a::y:..ases. (Sol!"'ce: Scie!'lce ::irne!lSior.., '983/~.: 

;.. ;irecirsor of ar. e:-..zyme usee i:: ::ial<ing cheese :-..as '::>ee:: exp:-essee for the fi:st ::.i:li: 
•~ yeast :y Cc.:..:abo:--ative nesea..-ch, be., Of i:...exi.'lg-COr.., ~SS. C::J:..labcrative 5e:".iOr :-esearc!: 
scien::.ist, Jr. D::ma:.c : . M:::i!", reµ:i:-reci the work :as::. A;ir:.:. at a meeti.'lg of t..'le Ame!"icar. 
So:ie::.y f'o?" ~c!""Obiology. He tclc a session en clo:".i..'lg tr.at i.."l Saccha."-a!IVces ce?'"Visiae he 
r.ac: a::i"".ieve: an expression :evel fer ;roren.."li!: of C:. ~ per cent of ;:.he eel.:.' s :,c;:.a:_ p:-otei.n. 
?:-o:-enr.i.."l is a !"o:-ennne:- of re:-.ni::, the II:..ilk-::rci:.ing e:-izyme secrete: in the fox th st.::ma::h 
cf unweane::: calves. 

:..ast year Co::.laoorative, which ras filed for i:ate."lts on its ;.ork ;.o:-ldwide, expressec 
prorenni.n ir: Esc.'le:-ic!:.ia coli; Celltech Lt.C. of :Eritain anci resea."'Cners at the Unive:-sity of 
':°Okyo have cloneG ~Ore!"I.U: l.!: this proKa!"yotiC oost. 

row Cllemical Co. of Midland, !".i.ch., supporters of Collaborative' s oo:-k and 5 per ce."lt 
Olo«lers of the ?.&D firm, is lice."lsee to II:.anu!°actlre the enzyme. To constru::t the prorennin 
gene, r-ti:-' s group put. ar. ATG ccxion ( loilich once transcr-ibe:i signals a cell to begi."! ;rotein 
tr-anslati.or:) en the ;rorenni.'l gene Collaborative aiready cloned ir. E. coli. They then 
attacned a st:-oog yeast pranote:- a."Xi te!t:lir..ator to the gene ane ~liced the e."lti.--e sequeo::e 
intc a yeast/E. coli s.'1l.'1;tl!" vec:.or, p~i58, i.t:ic!: expressee )r'Ol"'enr.i."l :i.'1 yeast. '!he 
p:-ecu:-so?" ;.as conve:-t.ee to :-en:li:: oy an acid-catalyzec activatior. ;rocedure. (:.Xt.-ac:ec 
f':-~ Newswatch, l: April '983.) 

?:-ocess developed bv Chiron Co:-ocration exoorts reccmb1.nant :iroduct.s frm veast eel~ 

:f a genetical.ly enginee:-eci ::icroorgani.sn secretes prodl.Ct l"'athel"' than acct.mciates it 
inside t.'le eel:.., pu:-~ication problans may be simplified. Genetic engi.'leers at Chiron have 
developed a process t."lat i.rxiuces genetically mai~~er:i cells to excrete t."leir produ::ts. '!hey 
nave usee t..":le ;recess to ;rodu:::e a m.mber of hllilan l'l:mncnes in yeast cells that export the 
produ::ts i."lto the surromding liquLc. The ;recess uses a yeast plasi:i.C constru::t that 
:nclu:les, am~ ot.'ler things, the :eader rlJA sequence of the yeast gene codi.'lg for alpha sex 
factor, a p::ilypeptide produ:::e:i and sec:-eted by certain yeast cells. The gene for the foreig:; 
produ::t is : .. nserted intc the plasnic! after- the leader sequence. Yeast cells containing the 
pla.Sllid prcxiuce the foreign pe?ti.des in high yields and secrete them effectively, vi.~ti.ally 
lOC per cent. W'hile a .secreted protein ;reduct may enc! up in a more ci:utee form ir. the 
liquid of the culture me.:!illll, the me:iiun generally contains fewer i:rotei."ls f':-an loilich it must 
oe separatee. If the prod mt remains inside the cells, the cells must be broken dOW'l and the 
produ:::t separated fran a mixture of a large nunber of proteins. 

Sane of the peptides Chiron re.searchers rave ;:rod1.eee ;."i.th the ;recess so far a"'e: 

Huma.'1 insulin, using a plasni.d ccntaini.~ a gene derive:: !'rem a natural hunan sotrce. 

Epidemal Growth Factor (£G'), using a syntrietic gene. Ell" stimulatee regeneration 
of growth of epithelial cel.!.S found ir. most inte:""nC.: organs and the s.C.n. r: has ;x>tenti.ai 
for healing w.ouncs or bu:·"s, treat:Jig hyaline mmbrane disease in infants anc inr.ibiti."lg 
gastric acic secret:..on i.-: :.llct:- ~tients. 

Sanat.cme:ii!'ls : arx! :i:I (also calle.:1 1."lsuli.n-lil<e Growtr. :=tctors I an:: :: - !GF I and 
:: ) . These i.ere also code:! for by synthesized genes. IGF I arx! II are normally prod me.:! in 
the liver anci are found l..n the blood. They act as intermb.'.!iates in con~r-:il of t:.ssue growth 
by ;il t1..:.i tary gland g!"Owtr. hor.nooe. ~ey may be useful in treating cr,,ar fisn and cthe?" growtr. 
aonor:nal:.ties. (Sour:e: Genet:..c ':'ecr.nology News, June 1983. Address: 158 :..in~od Plaza, 
?.C. Eox 1304, For~ :...ee, N~ 07024, USA.1 



W::'."'::.::-.-_::i€ i::a:-i<:::..:1€ ::: ge~:i::C.::.:.y e:-.g::..~:-ee :-e:-:..:.:-.. a:-. e::zy.i:e esse::::.C:.. i:-. :::a.i-=..:1f 
2::EeSE =-~:ice! o:--_:y :;:: ::t::. c.~:o· ... a: a~::c:"'tl!"'~ :c Ge:le~CO!'" ! ..:._'1::. The catpa::y ~a.s L!"'eaty 
;-:x:.ce: ::.~ ~:.o!'le: ~~-:..:-. ...... ;:~:c: s:C.:.e-~ 
~:a::::.s.::. :-e:-ie:l::!:i~ :-'~ a~.:::n~e: a=-: ag:~e::: 
~~. !12.:-!se::'s :...:.x~a:.o;~u: h/5 c~ :O~=---"'B.g~ .. ! 

:;.a-Ke:. 

q-..E.::::.~ie~ a: .:..:.~ :..aber.'a:c~y ~~. So~~- Sa~­
..-'_:.::-. :.:ie w:i:"::.t· s ::.a.-ges: s:.-,i;:::.ie'."' c: :-e:me:.. 
r:e:i::a:-t,:, :.c !£:::..:. :.:.s er.zy::ie or. :.he ;.c:-::.c 

A;-;;:-:;-.-c:.. ::: :.:-* :-e::a:::::::..~rr)t\;,-c-.a::ie r-e:-:.i:: t-y :he Foo: zi::: Ir~ ~i.r.is:!'"a:io:: i:;2y 
':..i:.)(E r..:.!'lE ........ ~ E mx:..~. anC c.:.ec.!""a.."1~€ =:- ~eg:~a:..o;y agei~ie~ ::...-. o':.~:'"' co~:.:ie5 is n~~ 
expe:::.et a.-:y soo:-ie'."'. Ge!'le:ico:- r.as :.~--ee ;E.t.e=::.s pe0::.i."1C ir: :he :.:.s. cov,,.;··..ng :..:.s ;r.ocess, 
;.:se :: : :ne ;:-:-ce ;J:: .:..:: c:neese-:r.aiC..-ig, ane ;res;ma:>.:.y :r.e ;roau:: ::.. :.se:..:. ifaa: nos: c:i.c~ 
:::-ga.--..:.s: :.s ::>e::...'lg ;.:s~ by Ge::ie!1cr ::..S a ~op!'"ie:.a.-y sec:-e:.. 

;,. :.-::- • Ha."":Sec. :"E!i)!'ese::r:.c;:ive in t...'1.e "C. S. es:il:lat.es :.ne w::i:-lC ma:-ke: fc:- :-er-r.i:: a: 
:>e:.wi=e:-. ~5: :.c ~: ::>: C:.:.::..io:-.. :;e be2.ieves :ha: eve:i:.UiLly, say i!"' !'ive :-w=a:-s, a!'t.e:- a:.:. 
:-eg~a:.:::-y 2~;:i:-ovC.::.s, ':.ne clone:: :om: coU:c t.a.l<E 5C pe:- cen':. c: :he i:;a:-ie:.. '!be agreene:;: 
g:ves Ge:.e::or a:-. op:ior. -:..c sU::s:::-ibe u;: :c 25 per ce::: cf Hanser:' s CCJ!II!Kr. st.ock ::..r; the cmi.!Je: 
f:V€ yea:-s. ::.>:::-ac~ :!"ar Nei.."S>w-a:.c::-., 2 May 1~.} 

=!'ewe:' s veas: .. :..n:.e!"'"fero::. L-.sU:ir: o~ HG:: 

!l:-ewe:-' s yeas:' s ma:ing facto:- may a.:iC t..':le ~ociu::tio!'l o!' in:e:-feon, ins:i..in, or lunar: 
g!"'o~r: h=!1ncnes, acco:"Cing t::: :.. He:"Sl<::rwitz anc J. Ku:-ja.-; cf t.he Unive:"'S:.ty cf Ca2.ifo!"!"'.ia 
(Sa:-. ?ra.'lcisco:· . fr-ewe:-' s yeas: alpha facto!'", a ;:tie:-cmcne ;r.oteir: canµosed of i3 <l!I:ioo acids 
ca:-. be ::ia:-.::..;>:i..a:.:: s:: :na: yeas: ce.:.ls 1'f...ll secrete usefU.:. i:rot.ein c:::1I1;x:>mcs jus: as they 
sec?"ete C.:cox::. I: ;,as sugges:ec tr.a: by a--.tacting a gene cO:i.."lg fo:- a ~o:.eir, :..ili inte:-­
fe!"'or. er ~s:.::.i!: :C· :ne C.::.p!'.a fac:.o:- ge.~. seµ3.!"'E.:.ec !"!"a: i: by :.he E a:in: acii 'spacer" 
cha.::. be:.oee:: ~"le C.::.pha fac:.c:- segme:i:.s, :.he :-w=as: ce::..: coulc ;rocii.ce a p!"'eetrsor con:.ai:",ing 
:.r.::..s p:-c:e~ as we:.::. as :he i. copies 0: alpr.a factor. :>.ring t...'le sec:-e:ior: ;:irocess, the 
p!"'ec~s::>:- w;:.i.;:c b€ b!"'OY~r. int.c i:.s CCJl!p:me!'lts an:: the ciesi!'ee p!"ote:.r: :he:: seµ3.ratee frar. ~ 
C.::.pr.a facto:-. :So:rce: TechncloE;· Uoaa-:.e, 23 A;:i:-il 1983.: 

Tc sep:>.:ate p:-ot.eins f:-a: s::l~ior., tw:i resea:-che:-s for the tl!"S: time a.--e usi."lg a type 
of cj!-::inatography that re:..ies o:i eiectrical cha.-ge to ;::in;:cint sele:::ior:. D:-. A..'1toony F .. 
To!"!"'es. no;.; ar: ass:.sr.a..,:. C:i!'ector cf clinical mi.c:-objology at Ya.le Unive:"'si :y Scroo.:. of 
Me::::ci.ne he:-e a"lc co-aes~ne:- of the m£t.ooc a.long W:.t.l": D:-. Elbe!'"t. J. •• Pete!"SO:'l o: ':.ne Nat.iona2. 
Cancer bs:.:. tu-._e I say thei.:" bencrr-s::ale cis;:i:.acenentr-chrcmatography technique bas high 
!"es:lu:ior., r.i.g!": capacity, an:! the cos: o: scaling it u;:: sroulci be econar:icCS.:. Their i.o!"k 
..-'"""l: be pU::l.ishec late!" ::-.is sumne;:- ir, anal~ical Biochemist:"y. 

negat.ivel.y 
This gives 

a posi:ively 
wide, rather 

W:ia: t!'le resea:-cne:--s have done to make their system w::.irk is selectively adc 
ci'la:e;e: canpomcis, ca:-boxy:. groups, tc low-molecular-weight ciertran molecules. 
:he resul ti~ ca!"boxymethylciectrans ( Qt,-Ds) a mcr.e specific binding range ir. 
chaftgee ch!"cmatogra.phic co:.ui:r.. &afo: ", CM-Ds ..ere hete:"ogenous mix ti.res with 
t.hari na:-ro..-, cc::.u:irr-a!'f::.n:.t.y ranges. 

P!'ter pou:-ing a ca:i;:::.ex p:--ot.ei.r, iuix:.1.l"'e cioi.r.i a:-, ar.ionic ch!"anat.ogra;:t-.ic ccli.mn, O'i-Ds 
. ..._ :.r. ::.o;.; af!'ir.i:ies for :he co:.t.e;. a:-e a:i::ie::. These C.i.s;:l~e t.':le p:-otcins bomc least 
:ig;.::.y. :.here:;y sepa:-at.i.'lg some o: :hen: frc;r. the s:l\.::ior:. F'ra:: :.ne:"e. a se:-ies o: dis­
;..::.a:::e:-s a:-e a::ioe: ....:..:.::-. ::.nc:-easing a.ffir:.it.ies fo-:- :.he coli.mr,, w!"'.icr. sepa:--at.e oi::. more ane more 
p:"'Otel.!". :...r. a conceri:.!"at.e:: fo:-:r.. Tue syst.m ms :he adv2:itage, :.:na: one car. a.'Ja2yze the 
::"ac:io:-. CO::i.ne ou: of :.ne co:.uu: cirec":.::.y by gEC ele:::t:-o;ooresi.s ...:thou: firs: ge::ing :"'iC 
cf :ne se:.2. :.s, as sane:l!Des r.as t..::: be cione ir. o:her types cf ch!"anatograP'Jy. 

Tc s:io·..: tneir systei:' s nig!". resol~ior:, the :-esea?"Che!"s usee a seve-1-:r.i:.li:. ite:- colunn 
:c sepa:-at.e - ..-:..-:.r. a: leas: c. 9C per cen: :-e:::ove:-y rat.e - the J.. an: := foni:s of ,B-l~tc­
~:.o:i-.:.:.i.r .• w:-.:.cr. have isoelect-:-i:: pci:'::s ::na: C.iffe!" by on::.y aoo~ C. i p~ un:..:s. Tc exmp:.:.fy 
~ :::: r.igr. ca;:ac::y. :he :w: loade: :heir col.U!:r. i..r_ tr. u~ t.c. 40C ir.:.l:.igra:i:s of m.ma:: se:-m 
;:irotei.::-. -:..c ;:i~:.!"y f:-cr: . .'..: c. i:;ino:- cai:pcne:it. 

The:"e s.'10:.;:.c be n: p:-o~lSL ~CJ.ling ~ :he ;:irocess as t.he colunn ant d~sp:..ace:-s ca:-. 
::>~ :.ise: ag~.. '!he ::os: sno~~ ~ ~s:ina::.le, p:-o::>a:.:y cheaper thar. using moooclon<:i: 
a:-. :iDoc1es, excep: t.:na: :ne disp:.a::em~: metroc ....-_::..: not be as sele: :ive as one us:...nf 
:no:io:::::.onc.:..s. :;- c. s::i::.t.;::.or. has tw:; p."'Ot.e:.n~ ·.t_-:.r. the same cha.!"'£E:, :he oex:.rar. molecules 
w'.)i.;;.c no: ::>e a:.le t.c se:;e.:-at.e tne::;, whe:-eas c. moooclonc.:. i,,J\.:lc. (EY.:.rac:.et frcrr. Ne\.ISwat..c~ .. 
~ ~.Cy ··98~. 
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:.r.a~ ex;>e!*'ie:-:ce ac:..s :.:;x:r:.. .S~ conc:..u:i~ : . ?.:.ct"~-: ;..xe:,. a : :.oche=.~st at :c:.uccta 
~1::."le~s:..:y' ~ :..~sti.':;.;:e- :f" :axe: ~HS?a..-:~ a.~ :C~:e!"" :c:"' Ne:r::ci=l~:-" a:JC !:e:'la\"'Wr, a~e:"' !"' .. :..S 
:C.:.A :.as:. ::ioc:.:: a:. :.:.:..~:i.a' s :..~ive-·s:::y :..Cc-:.:.....-e 5e;ies o~ :.he role g~es ;::.ay :..:: ~t.:.:..a::...916 
:Je!".av :.c !" • 

~~ oec~:ior: :.s :,asec =:-: !"".i.3 3:,:.z:y c:- ~:ie egg-ia~-ng ::ie.r..avio!"" ~:" :.:ie =c~l!SC, Ap:..vsia .. 
':"':::.~ sea snC..:..: ~-:.s OIA: a s7..e~:.ypee seqt.E~ce ~.a:. st..a!"':S -.'i.:.t cessa:.io~ c:- i..a.:.Ki.rig a.."'!C 
fee::..'lg, .:o.:...:..owe:: :i::-· !'leac ;;av i...;g, ::ier: egg :.ay·•..:.g. '!he i)a'::e~ !"'eS..:..:.. :.s !'ra;; ac::vation o.: 
nexa.: ci:"cui:s. :r:gger-ec ~:: :.":e cx~i.-.a:ee ~ease c: a ::'..r::be:- ::: s::a.:...:.. neuroac::ve 
pe;::::.des. 

:he :::.c.:..:x:ti.a "t::ioc.'le::is':. sequenced. ':t.0 genes coei.:.;g fo:- ':he A a."l:i 3 ;:>ep:ides <:oought :C 
:.=:i:~ate egg lay ... :-..g, as ~::. as c. :!".i."'C. gene fer egg-laT-!'lg x~cne ·~:::...;.:;, w"hict CL~t.:y 
co~:ro:s ~he ;rocess. '!he mcl:u:;c · s atria:.. glanC, a secretory orga::. cf :. :s re;;rociu::t:.ve 
t:-act, re.:.eases :he ;. aoc 3 peptide!:.. ':nese ;:i:--ote:.ns, :nay - cii.-ec~y or i.'1C:..--ect2.y - exc::e 
a ccl.~ec-:ior: ~~ ne\rons'.' t.he bag cel:s, .r.ich, o~e activat.ee, !"'el.ease a bat~ery of peptides~ 
i:1cl u:i i.tl£ ::r..::. 

:.-i ;., E, and EU: genes. 90 pe:- cen: of :he secµmces a...-e hano.:.ogous, an:: all ti":ee 
are :-ei:resen:atives of a snall mul t.i.gene fcm:ily. Each of <:.'le peptides :hey ccxie for <re 
i::it:.ally synthesized as ;x:ilY?roteins tilat a.-e ':..'len processed in:.O a ccllection of snaLer 
pe;itides. ":t is te:llpti."lg :0 ass;.me 'n Axel says' "t.'lat the egg-laying be.'lavior is me:ii.a ;.e:;! 
by a s:ia.:.:.. set o!" nei.ropept:Ces," ai.:. encode:: by a single gene, expressed in a Si."lgle ;::x:ly­
proteir.., cleaved anci sto:"'ed togetlle!'", fac:.li:ati.-ig t.'leir coordir.a:e release. '!hus a si~.g::.e 
genetic i.:ni: i::;.ay encode the ir.fonnatior.. c~:ating a si."lgle .::xea-actio:: pa:te!'":':." 

;.. noted molecular geneticist. :io::eci :.'la: a.l!!!ost. all ~onlear:led. lower animal benavior 
~s ge..rietical.:y cont~l.leC' the ques~icn :!..s: now !nl.C!'l i~eC be"',avior ::..s gene:ica:.ly 
cont:-o.:..lee? Axel's w::irk is i:::.eres::.."lg scientifically, but it does:': clea:- up at all 
tne :..SSU? of oo;.; mu::h hunan beliavio:- is genetically programne:i. (Soiree: Newswatch, 
2i March , 983.) 

Embryo :-ecove?"V rates slowly imorcve 

Before e:nbryc ::-ansfer can have ;;ide camnerci.al ~e, the average St£cess :"'ate cf embryo 
::-eezing !!!US': be greatly improved, ':.he necessary ':.l"'ainl.."lg mus: be made :-eac!ily available, arx! 
:he overa.:..1 cos: mus: be lowe:-ed. Neve:-..neless, sa:ie acr.ieven~ts have bee!: reported, and 
#here even with the l :imitations of current t.ecnnology, embryo :rar.sfer is an alternative t.na: 
must oe considered by any oeef prod\.Cer 1.i'lo \oan:.S to cerelop and ma.in:ain a top-qlJaj_ity 
herd. 

Several new develo{lllents in enbryo ft"eezi~ 'o.'hich l"'esul. t in greater t.'lan the rxir:nal 
25-50 per cent su::cess :-at:.e t-.ave been reported: 

A freezi~ arx1 ooe-ste;i :hawi.r.g technique Which yielded 80 per cen: as many pr~enies 
as the non-frozen cont:-ol group. Using t.'le st.andard 1. 5 molar glycerol solu:ion :.li. th the 
Embryo cont.ained wi':t".ir:. a stra10, ;.r:..':h an added 25 molar solution, :he liquids se~:-ated with 
a tiny air oubble. Upon :.iawi.ng, the air ':>uoble :..s s.'iifted to m:;.x t.'le :i.o solutions. 

:er:::. :za :ior: :-ar.es, collection rates, anc ei:oryo m.mbers vary inversely ;t. tn t.'ie 
nl.llloe:- of superov·...:l.at '..or:.s :.:: [;:)lsr.eir..s. ::...-. aeci:ion, tne m.mber of ova which can be re­
coverec ;..oen follicle st:i.II:clating oormone '. :sr.; is ir.jec t:.ed depeoos ;.:;ior. phase of estrus 
cyc:..e dlZ'ing :..:;jec :ior. =ay, aaily mi:k : ... elcs, age of cow, ti.:ne since calving, arc sea.s;)n. 

An aacitional :::nporta."lt applicatior. of embryo transfer is tne preserva:ion of endangered 
species ::iy usi.-ig aono:- :notners of aounaant species. ?l'"e.:.imi."larf w::ir1< ::.s ::>eing :ione t.c 
;:ire;:ia:"e :ne ;.ay for t!'le 'J.Se of elands as rec:.pien:s fo:- ':he E:!'bryos of :"are at:telcpes. !.-i 
:~..:..s type cf ::-ans-specific ;.o!""K, e.:..anc enbryos are oow being ::-a..-isfer!""ec :c dcmes:ic cows 
'.Hols~:.ns . Resea~cne:-s are alsc at':.empr.:.ng tc trat:sfer t::.ger enbr;os i.-:t.c :..ions anc t.c 
im?.:.ar.~ ~"!..:.c ca: eno~yos :.~to C1anest1c ca~s. (~xr..~actee frcxr. B:.::;/'!ec~olo5l"1. Ma!"'C!': i983~; 
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/"_ ~:.a;:-r:s::c: a~~~~:- ce-~,e:.~pe= :y ;;a-as:~.::og:s: ?.:Je:-: ,'J?-ieve a: :.!le :.:.Ye.-s::.y =!" 
~=:"'-~s:::.;·a::.:e S:x:: :: ·~'=~:"':_-,,c..-y ~::::..~:.,e ..; .. ~.:..:a::i~;:-.~ ~ay ;>~~: :.nt ~Y :.~ a va~~:...¥­

af:~~s: ~a.-.:.:1~ ::.:.a-::...2.!::..~ - nea-:.wc~. 

:.:1vc2.ve.s a:: e::=!-:r.e-::..::-uce: ::.:::::i~cs:J:-:::><!:::: assay ::::..:s.:..: ~:.nt; ;>;rif:ee a::;.;:: W:::::!: ~::.ige:-. ~ 
;:ie:ec: ::::.:-c;.;:a::.:.."lg a:::i~xie.s i:: ::..'1€ cog. f..:s .!"..:.:: :s a go'nc-~ colo:-ble::-ic ~.es:, :il!!e­
cc::s:i::::.."lg se:-u:: c~u;::c::::: a.'"E ir.necessc.;y. :he a.:;va::::.age of :."le :es: ::..ie.s i:: i:.s ati::..i:y tc 
:;e:.e::::. occ;.;:: i::fe::::.i:::::.s. ~ar. 2: pe:" ce::::. ::.::: :;: pe:-- ce::.: cf ci~s ::-..a: ca-:-y :he parasite, 
:·:..x~:..:a:-ic :.nc.:.. ::.s :- Co:'".•: nave ~c:-::!:..:.~ic. ir. ~rie:.~ t:.ooe., s~ :..."ley s.rioa- u; ~ fc.:_g; 
neg:c.::ve.s ~:: c .. ""L i."'!spe::::o:-. cf a ::100: suea-. '!be ~s: w::::U:.::: cis::.ingi;is:". :.~se i!1-

:e: :ic::~ :>eg::!.-::--.:_"'lg :.:"'--e€ mon:..~5 ~ :c -=-~ -.o~' ~ :~re c~le:. 

Ca:. exc~age~ G.-ieve :.r. t.i.s sea-c!"'. fa:- c. v~ci..~e is t...rie dog' .s a~i.:.::Y tc n:.a...,~actt!""e 
a:::iboey tc ~~ an:igei.s. He is now.- isc:a:ing a.~ iOe:-.:ifyi .. rig a va:-ie:y of D. im::it.is 
::>:-ct.e:::s a."lc :-c:.i..s:ng m:nocl.:r.C.: a::::.:Doc:ies :c :nei:- de~i.."la:l:.s. Jl_"':lle:: i.-:.:r. these ar.:i.ger~ 
specif.le ;reties i: is ho pee ~ gen.:!"at.e a ae~nee 'ltaccine, t.:.s:ing ei:.ne:- a SY=lthe:ic a."l:ige:: 
c:-. ::.ne w::rn:s, o!" pe:--:-.aps recatbina" t-DNJ. me~s. El.o•:.ecn.-iology way no: ;:rO\·icie the bes: 
wea;:x::: agai..-:s: :.he ;ia:-asi:.:c i.."'!fec:ior.. Me:"Ck & ~. , be .. of Ra."li..ay, K. J. , is develo;:~ a 
:.ex::: :!"a: S:?"e2t.anv~ ave:i:::.:i:::.:...S t."la::. woU:.c be :.::je::teC ooce a moot.r: ir.tc dogs a: !"isk. 
J..::..:--ea::y :.es:.ec :o:- a::::.pa:-asit.e ~eatmer.: of OO!"::leS, ca:tle, ane shee;::, the d~ - wr.ich has 
,:;:.!S::. w::i:-. :::.:. c.;:r,:i!"ov~ fo:- i'c!"ses as "Eqv~a.-:" - is s::.::..: oeirig fiel~testee fo:- use agains':. 
ca::i.'1e nea:-:.w::i~. 

~2."'l;..o:".:.le, dog o;.':'le:-s a:-e :!.e~ ...:.-:.:: ':.Of; c:.r:-e::.:. p:-ac:ice cf do.sing •:.nei:- pe:.s cCy ...:.:t 
c:9.L C.ie:.~y:~a-bcc&a=:ne. :Ex:.~ac:.ec !~a:. ~e ... -s..;a~~ .. , 2-: Ma~t i93; .. : 

vene::t.ec: ge:.s back !"ig:!::s :c foo:. & moutt d~ vaccine 

l:i~!"r-.a:icna: ~ne:-..2.s & Cher.ica2. 's (.!M::, (No!"t..."lb!"OOK, :::..) de::isi.o:: no: u; ccn:inue 
jci."1: ceve:i.o;::rne::: ;.;:.:.t Gene::tec!": cf a :-eccmbi..ria=i: Dfil vaccine fo!" foe: a."lc mou::.!'; cii.sease 
(FY-:: i:-. ca:::.e g:ves Genentecr. ano:..>ie:- op;io:-:ini:.y to ccmme:-cia:ize a ;:r.ociu:: or, its ow=:. 
~::: appar-en::.:y ha= ~one t."lo~h:s abo~ devcio:;:me::: of a ne10 ;:rociu:: fo:-- a ma:-i<e: ir; .tlic.': 
:'..: ha.s nc dire:::. expe:-ience - the cCJI:pany is no: ir. :he vacci..'1€ business. IMC is continuing 
ge:>e:.ic E!:'lgi.nee:-i.."Jg re::iea."Cr: at 1e!"!"e Hau-...e, L"lciana. !::. als:i nas 2 contrac: ....:. ::.:, Bi.age: 
\ :an:b!"i.Cge. !"..'.) t.e cieve:.o~ ar.im~ g~h horoiooe:s - ;:roctu::~ :ha: w:iulc be mc!'e i:-. line wi~. 
~:::·s es:.ab:.l.Sne:: l!l2:'i<et..s. IM: \."ill ret.air. a right t.c a S:-.a.."'E: of ;rc~ts f:-ar. s::me cf the 
vacci.."le p!"odu:::.s Gene:; teer. may commel"Ci.a:.iu, bu: Genentecr. ....:.:.1 have fU:: mam:fac:uring a.-x: 
::ia:-i<e':..i.'1g !"igr.r.s. Gene!'ltecr. does no: expect. a camnercia:. vaccine fo:- sev~a:. yea!"s. 

t:.S. ca:::e have bee:: free o!" FMD !'or ma~y ye~s, b~ Cisease is a mc.jcr.- p!""o~lm: ir. 
o:ne:- pc.:-ts of :he wor:i.c. E'Xis:ing conven:iona.. vaccines a?"e effec:..ive, bU: have also oeer: 
::::.~e:: fa:- sane cisease ou:.b!"'eaks. 

Bioger: is also w:irlG.ng or. a genetically engineered P'!'C vaccine. c:ompa.riy re::iea"'Che!"s 
have cloned antigens fc:- ':.he six ma,.iC!" EU!"opean anc s:iu:r. Aree:-icar. strains ane isolatee genes 
:!"err. :.r.!"ee or.he:- .'.:b;t:.t Ame:-icar. strains. ai: so fa:- Bi~er. his cievcioped nc effective F!£ 
vac:::i.."le. Las: yea:-- W::::!"i<e:--s a: Sc:-::.p;i.s (La Jo~a. CL an:! A:-.i:na:. V:l.!"US Fte::iea"Ch lns:i:..u:.e 
, ?:.:-:i!"iE:>:, .su~ey, ilig:.anc: founc tr.a: a che:r.ic~ly SY=lt.nesizcc 20-ccr.in::: acic segxnen::. of one 
cf :."le :::Y1: vi:'t:.S a:::J.iens effect.::.ve:!.v immtni:zet labo!"at.o:-v ar.i!l:C.:.s. (Soiree: Gene:ic 
:-ec:-..riclogy Ne• .. s, May i98;. Adcress: ·~se W.nwooe Plaza. F.c". Sox i3oi., fu:-::. ;..ee, r-;.; 0702~. 
:.!,S; .. ' 

:r.icKer. grow.-:.:-. no:-mone 

A;l~:. ie:: it:i.ec~a:- Genetics lo."'.ll se::..l a cr.icKer: g:-owt!'. ho~ooe roa:ie v i.z. recanbina:: t-Dt-;J.. 
:ec:=:c~O£Y :.na: co.;;.: e;"-ve :ne canpar.y seve:""a:. cer.~ p:-c!':.: fra: eacr. of ':.ne l.. S b::..llior. 
cr.:.::.cens pe!'" yea:-- co:isl.I!lec i:-. :ne US. The catpa.'1y i.:'_:: use :ne honnooe, c na:U'"a:. su::st.ance 
:r.a: ae:e:i:::_nes :ne !"a:.e a: ~.1cr. t.he ti:"ds gro•• an: gov~ns :.hei!" U:. t.lm2•,e s:.zc, car. cu: a 
fe-.. ca:-~ ::-er. a ::i!"o~e:-'s s;"lo!'": E.-~"= weeks ::..ifo. F':-eser.:.:.y, :he ce11:pa.-:y has succeeoec ::.:-, 
!l:~:.a.-.::..'1E ::.:-:: . .: ~:::.e:--:.~ :.ne gene :nat p:"o::luces cr.icKe:-. g:"'O.::r. i"x:>nnon~ an: nas p:"OO:..X!e:: 

c~~:::1e~ :!" t..nE: c:..o!"le: mrnlon~ s...:..:.~:::.e fc; t.es:.~g. !2!"":. \" :.es~s "'r-~:: :.ne su:.s:.a."'Ce 
:.ne1cau, ::'.a: :: ca.-. speec :n«: gro...-:.r. o~ ch1::1<e::is ty i: p2:- cen:.. Tue ccxnpar.y :.~ b~ding " 
!iC ::::.~:.10:-. ;i:.a:-.: :.r. ~ . .i.oaec. A."'..:Je;. has soue:n: :!SD;.. :es::.::.nf c:' t.ne nonoone, wr.1cr. cus:. 
~s:: oe c:ea:"ec by :.ne ;::i;., '.S:i;rce: Techncloe;· u;x;at~. 2~ Ap:":..:. 1 98~. 



- ... _ -

~a::sfe~;:.~ a ~cre~g:: ge~e ::...-:-=.= ~~:.:rec ~:.ar. ce~s :s :-iot:".~~ ne,.;.. Ellt. :..~e 
s::s:.e::: deve.:.cpec :y S:.eve ~- s.:..::.:.a::.y ar:::: ~- ·.:asi<en Apes~ a:. ::..'le :.r.:::1e:-s::.:.;: of Arizona 
::~e~~ :..--ie ;:cssi::_::.:.y -::: :.-ar:sfe;:"':_-~ ge!'le.s i.!:tc a :.:vi.~g ~-:..i:Ua:... ~eri:ua.:..:.y ::Us [!light 
O?f!:: :.'le ;cy :.:; :-e;:::..a:::e oefec:.:.ve genes ::..:: r::n:a."!S. 

:he . .\.-i.zona g~~;: s~:-~ wi:.h E!!lp:.y ca;isics , pro:.e.i:: coa..:s: cf ;x:ly::ma Vi.""US ~t::.c:.es 
a."1C ccmo::.nee :.'lei; ;.·:::.!: a f:-agmen:. of ::::W.. :rai:: :."le vi:'us. ~e resul:: was ;iolyana-.:.ike 
;;a."~ic:es \?:...?:·.. '::le ca:b:.'1.atio~ .as :icne :.--i the test ~ube, with no cells presen~. ?~? 
ir:fect.ee :-a: e:nt:-yc ce::..::..s g:-01."i!"'.g .:!.:: a cU:.t.re meei.U!:. Changes i:: :.'1e c:ul.:.:red cel.:.s 
:..."lcicatee ':.'1e ?':...? JNA :.ad :~sf::::-:::e::i :he ce:..:.s, i:;, c::.."'ler ~:-Cs :iac e."lte:-eC :."le cel.:..s and was 
eJG)ress:...."lg ;::r-otei.'1s ::.: codes :or. 

~is sU!ll!ler :he Ari.zo~ ':ear. wt . .:...:. cccbi..'1e effor':.s o."i :..-: :-esearcher-s f:-ar. ~ssac!l~et:.s 
General :icsp:.<:.a.:. ::os:..on, !'!A) arxi Jaci<:son i..a.borator-i~s CEBr HartXlr, ME:) to t.est the system on 
=-zit.act mice. :bey · .. "'i.:.:. at:.act: :he gene for ocx.:se g~h hormooe :.a ':.he vi:'us JNA in ?LP. 
:ber: :.'iey wil.::.. acl!r.:....'1ist.er ?1.. .. .? to mice :..'la::. lack growth hornicne gene. Nonn~ly mice with this 
gene:.ic aefect die shortly after bir:.'1. r; sixcessful the work :nay poi.nt :.'le -.ay to a 
therapy for genetic defec:-.s ir; ht.mans. 

Recent tra."lfor:nation cf mice W:. th rat growth honnaie .as not carried out on canplete 
a."limals, but on newly !'er':.il.izee egg cells. Foreign 00..0. was injected. ir.to male pronu::lei of 
these ceils me:: nanically. (Soiree: Genetic Technology News, June 1983. Address: : 5S, 
:..:.nw:>oo Plaza, P.O. Fox i304, Fort Lee, t-;.; 0702l.l, tEA.l 

Ne• ~lan: clor.::.n~ venicle cu::.s out tunor t::-ar..smission 

cre~tion of a norr-tuncr-fonning ·1ec:.or for clooing in agricul-cural crop plants was 
reportec last moot.": by :Jr. i:avid Anderson, vice presiden: for resea!"'Ch of ?nytoge'l, an ~ 
fi..."":ll in ?asaaena, c.a.lif. He t.nveiled the vector at the Plant M:ilecular Bi..ology Sympositlll at 
Keystone, C.olora:ic. 

Anderson is using tile traditional Ti-plasnid route to infect cells With new genetic 
infonnation - but with the tt.maigenic segments of the DNA deleted. His new vector delivered 
to tobaccc i:rotoplasts alien genetic sequences that confer res::.Stance to the antibiotic 
i<ananyci.-1 and to a related canpouxi, G4i 8. L"l a simple test to confi."'lll that the genetic 
material rad been. taken up uy the plant genane and \oas being expressed, the altered cells 
were exposed to :.he antibiotic. Those that l<ept on growing af':.er exposure to these nonnally 
lethal agents had. acquired resistance !'ran tile vector. ?.'lyt.ogen applied for a patent on ::.he 
tec:r.::.que late last year. 

'lhe process started. 1.'ith the bacterial plasnid pBR322 and identified the :-egior.s of the 
Ti plasnid - fran Agrobacteriun t1.J11efaciens - that was .anted. These were clipped out with 
restriction enzymes to get rid of tunorigenic material., then isolated ane ligated into ':..'le 
pBR322 plasnid. 

'!he ?.'lyt.ogen scientists nex':. began isolating a kananycin resistance factor tran 
bacterial 1'::5 t:-ansposable elenents to stic~ into the vector. As this ~rlc iX'OCeeded, his 
researchers fomc tt..at the construction haC already been done at the c:alifornia L"lstit1.1te cf 
Tech."lology, wnicn supp.J..ied :.ne 1'::5 K.anamyci..~resistance gene. 

Because the new vector's antibiotic-resistance marlcer gene rad been der:.ved fran 
bac:.er::.a, i:. cou.id not be expressed i."l r..igher organi31ls, sucr. as tooacco piants, cot~n. or 
?Otao:.oes. &l the ?ny--..ogen ~ introduced a ;:remoter sequence for thjllliciine ld.nase frai: a 
:namnal.:.an virus to ensure eJC?ression of the resis~e gene in tile rost ;::lan':. cells. 
::'i.nal.::.y, they introduced into t."le vector an origin-of-replica:.ion segment fran the cauli­
flowe:- :nosaic v::.rus, ..tiicn cat.5es ::icl tiple copies of :."le vehicle to be made i..'1 tne h:lst 
ce::. 

?.":y-:.ogen' s ::ransfor.nee 
s:.anc aoout s:.x i..."lches tal::., 
men ths ...netner the al terec 
seeds. 

':.obacco protoplasts haVe by noi.; r-egenerated into plants tr.at 
but have not ~.:.owerec! yet. It wi:..::. not be lcnowr. for- a few :nore 
?lanr.s' inserted genetic message 1s i:;assed on thro~r. their 

~ Anderson aJ)j r.i.s associates ...a:..: !'or :hei:' clonee tobacco plant.let.:; tc go ::.o seec, 
:.ney are ::-:.""-ng :he:.:- nove::. vecto:- or. ctr.er er-ops - ;>etatoes and cotton. For ;iotatoes, they 
are seel('.:ig :.o :r-.t:-:xiuce genes !'o:- soyt>ean prct.e1n t.c improve ~'le ::uoer' s food va.:..•.Je. 
, ::x :.:-ac :.ee !'rai: ~ ewswatc:-., 2 ~ :.· 1983 .. 

l 



::S.::~~:..a:. f:'2ne~ w..:-.. ic:-. co:::e:-- a:::.~:::.c::.~ ~s:.s:.a...,ce t.c :;;.~: ce::..5 c.:~ ~-::. ftilc:io:: 
..:1c:E ;.::..a:::.s. ac::o~:..."lE t.c ~sec.~!'12~~ a: !'t;~sa::~'~ M:.~e~;i..2:'" E:..=:.ogy G:-o~. I:. -:9~::,, 

:.~e sc.ie::::.s:~ sxcess~:.;:lv :;ans~e~~= :.'1e gene:ic ::---a:::. 1 .. 0:- a:l:itio:ic res:.s~a.11ce ~en. c. 
~a:::t.e:-iur. ::..: c. ;:::..a:-.: ce:..:... /.. l<ey c;ues:ic:: ::-.c: ~a:.ne: :.ir.a."'ls;.12:-et ;.;a.s ~e:ne:- :he fo:-eig:-. 
llif.. w::i:..::..:: s::.:..:.. oe ;r.eser.: a."lC ::\.?'lc:io:-. i:-. -.".10:..i:: ;:::..a:.~ :-egene:-a~c t!'-ar. U1e gene:ica::.y 
e~:..nee~ ;.:.~: ce:.:s. Tue s:ie:::l.s:..~ nave 0~~11~ m!"!:C.:... ~o~e ~e":.tr" .. i.c. o~an:s wt-.i~t 
proe<Jee :nE :c:-e:..g:: ;:ro:.e ::..r.s fc:- a::::..: io::..c r-e.sis~e. Using s;:iec~ :issue cu: t.Lre 
:e:::r.iques. seve-C:.. incie;:iende::i: pe::.r.:.c: ;::::.a."'l:s we:-E ;r.odoce: i.r..:.ct we:"€ ca::p:.et.ely no:-ma2. ~.r. 
a?;::>ea:"a'"lce. S:..nce ;;ieces c:: ':...'le p:..a:i:s' leaves -.-:_:.._::.. gro;.· o:: me::.a cor:.'\.a.lning levels c:: 
ar::i:: io::..:: w.::ic:-. !1c~::..y i.o..:.c ICi.2..l :her., :ne s::: ie:-.:is:s have evidence ::-.a: :ne for-eigr: gene 
:.s :mc:io::i.."lg ir. :!'!€ :.n:ac: ;::la::: :issue, ciencns::-a:i..'lg t.'la: they have move: close:- :c ':.he 
t:.:.. ::illia:e gOC:.. o:: gene:ic ene:inee:-:..'lg cr-o;: p::.a:-.:s :o:- imp:-ove: produ:::i\·i:y. fesea!'C!: i.nt.c 
:ne s:at:..::.i:y a.'l: :-eg:..::..a::.or. o:: gene exp:-essio:: ;.r, ;;:.a."!: tissues i.:..1::. b€ req-~re: befo:-e 
\·al;.acle t:-~:s sue:-. as :-es:t.a."lCe :c cisease.s, ne:-bicicies ane insec:s car. be int:-oc~ee into 
c~c~ p:a:::s. A:l:.itiot.ic resist..ance ~ m: c. canmerci.a:ly att~c:ive 4:.:--ai:, but i~ ..r_:.: 
t):-m·ide ~ie::::ists i..:.:::-, a :-esearc!: too: fo:- ir.::-oci\Y.:i.ng o:her- impo:-:a.n: genes int.a plants an: 
fo:- icie!1r.i!"1ca:io:: ;:i::.a"lts or- pl.2:1: ce::.::..s i.:-.ic!". con~ fo?"eigr. genes. (Sou:-ce: Teci"~"lclogy 
U;>da:e, ;._ t-'.ay 1983.) 

b wcY to p:-O:::uce ccmme:-ci.al cot.ton plants in massive q...ian:i:y :rm soa;atic - no';. gern. -
ce.:...:.s has oeer: success:clly dencr.s:ra:ee here by Pr.T..oge:-.. 'Ihe agr-iccl ti.ral genetic 
engineer-ing :'-:"':!:' s vice pr-esiden: for research, Ir.. I:Bvi.C Anderson, a."lnomcee :r..is regene:--a­
-:io!': o~ V~SS\":itr. ;::.an~~ Yia sana~ic E!ilbryoge:iesis f~a: CC.:2.us ce:!.: C:.us:.er-s or. the last day 
c: Feo:-ua.-y. 

Tue i.c:-k :.tself ..as ca...,..iec out uncie:- Ir.. Tui.:-Uilale S. ~a:., ci.~ector o: the cot.to:: 
:-egene:"a:io:: p:-ojec: mcier- cont:-act frat .; . G. a::swe::..l Cb., c. lea:!i.ng l"Otto:: ;roduce!" :r, 
Califom:.c.' s Sa::i Joaquin Valley. 'ft'.is vas';. pl.air. is a majo:- cen:e:- a: :he u. S. ~-billion-a­
yea:--cc:tor. ind:..!St:y. Boswell is c. lea=ing sha"eholder in ?.1T...oge:-•• 

Kine o: the acul t cotton plants :r.a: Ra~a.'"l and :r.::..s group manage: to :-egenerate :fra: 
sooa';.ic ca:lus in ?n~oge:l' s }ease::! labo:-a:ory space at Cal:.fo:"'!lia ~ate Unive:-sity, Les 
A.'"lgeles, r..ave ye: !'lowered, A.'lder-son repo?"t.s. Tissue samples have been regenerated frat 
t.h!"ee comme:-ci.a: ~:-a.i.."ls of cot.tor:: SJ2, SJ!t, ane SJ5. Tue SJ5, A.'"lcie:-scm explains, is most 
impo:-t..a..."1: tc. Califo?"n:a prod1.eer-s beca:.ise it is resistant to ve:-t.ic:S.lillt wilt, a maj er. 
p:--o:iler. for Wester:. g!'O~:-s. Tue m.mbe:- of rgeneratec pla.'1';.lets ac:nieve:: tc date "ca." be 
countec ir. the ter.s", say:s Ande:--so::. Tuey a:-e about. six m tall and t.'i2.1 soon be trans­
planted ~en thei:- special g!'Owtt". mec!iut to nonnal s::i.l. Pr1ytogen remains int.en:ionally 
vague or: de:ai.ls o: the method they usee to regenerate cotton, as they are still de::icing 
...nether or- not :c apply for pa.ten: protec:ior.. (Source: Newswa:ch, 4 April 1983.) 

?rofress ir: :he transfer of genes 

Fe:- :ne fi:-s';. time, :ul.l exp:-essio:-, o:: c. gene JTodUCt has been achieved following 
:ransfe:- of ~ t!""ne ::-ai: :>ne pl"":.. species to another by recanb:nant DNA techniques. Re­
sea:-che:-s a:. Ag:-igene:ics (Keystone, Cele.) arx: the Un1ve:-sity of Wisconsin rave "tU?"nec 
or:'' c. fo:-eigr. gene ir. botri sunf°lOwer an::: t.obacco tissues ane obt.ainec c. bear: pr-ot.eir.. Ar. 
es;:iecic:..::.y s:..gr..:.:1ca:-.: aspec: of the i.c:-r: is :r.a.: the ~- gene was expressee under its O'-l": 

:-egU::.a:ory code ~ ~:..l as :hat o:: t.ne vector usec! tc move the nw.. :rar. one p::.a.'1: species 
r.c a.'"lo:ne!"'. Fc::.lmr'.ng isolat.10:: anc cnaracte:-iza:ior. c: the gene t.o b€ t:-ansfe?"red, tne 
:--esea:-cne:-s usec c. oac terial plas:::.i.ci frar. c. soil mic:-obe cal.le: Agrooac';..e!"iU!t tume!'ac1ens as 
c. ve:: ~:-. W.--.:....i e -;..:-.:.s gene t.?"a"'lsfer .as repo:-te::: :wo years age, tne ne;.; research sho.,.,'S that 
'~ l.S possi:;le t.o ma.Ke the gene cirec: proteir. syr.thesis ir, tne ce::.:cs c:: :ne reci;:.ient plan:. 
:ne :-es~ :s i.ere :--ej)O!"t.~ dU!"ing a Ur.iversity cf ea::..ifoma at i....os A."lgeles symposiuri 00 plan';. 

r. clec~a:- :10:.ogy helr.! a~ Keys~one. Others also rave ·oeerJ WO?',k:.ng 'Wit.!'". the Agrobacte:"""it.m. 
vec~:- ~"Stet. (C:.x:!"'a.ct.ee frar. .::neci.cc.2. week, i.; May 1983.) 

~gene:ic!: exoresses bear. gene l.:-, sun:lower. b:..it sees pr-oteir. rnst.abili:v 

.~c:-- :h~ :::.:-s: ':.llDE:, molecular c1clog:..s:s a: Agrigene:ics Co:-pora:io:-/ 5 Aavancec Researcr. 
:..a:::io:-a·..o:-y nere ax a: :ne: U?".ive:-s:..:y c~ '-':.scons1n have oot. on:.y -;..ransferrec bu: expressee a 
gene !~er. one ;;:.ar.:, tne Frencr: bea:-., :..n':.o ';.he ce:.is of othe!" ~a.'"l~ - s:r.fiowe:- aoc tobaccc. 
T:-.::.s ~e<:: '-~ :ne: :.ates: deve:.oi:rnen: i:-. :ne mi..c:-. t.o:..itee gene--s;:.ice:: "sunoear." hyoriC of tw-: 
yea:-5 age, ... ::1c~. ~:-.:..e-1ee o:-..:y ;:;:.a'l~-:c.-;ilant, oean-~sur:!""iower gene transfer. lbweve!:-, 
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-"·:·v·c. ':ly :.tn:- ~.L:.s:. ~~:..:~ ...;:· ~: .... :...r-..; ~~ .:...1g ~,e ex~:-ac::ior: ;:~xess.. ~~:.s ~~oc..Let 

::ie eve:lt~.:. goa:.. ::' ccc:ner-~~:=..:-~ gene:.:..~a.:.::,· er.ig:....11e:?~ ~a:::s. ,So tree: 
6 ~t=le ~98:.: 

3ene::.c em::: .. neer-i.":i< :ec:-_-.icue :::ai<es ::::ant ce.:.:s :-:-oduce fc:-eil<:'- :irct.ei::s 

.. ~..:. ::.mpede 
Ne..-swa.:.~, 

.:... gene~:c eng:...11ee:""i..."1g :.ec~:..que 'CO :?:a.ke ~an~ ce::.s prOOoce !b~igr: ~oteins has bee:'! 
developed oy :-esear-cher-s of Monsa::~'s ~lecular Eio::.ogy 2-oup :st .. :...oi.;.:..s, !'10~. Wh:.le :he 
:~::r:.:que :-as oee:: :.isee s:.x:~ssf:.;.:::.:· :r: ot.."ler- fielcs s:.x::: as a"l~a:. cell t.ransfo~tion an:i 
oac ::er-ial o-ar.sfo:"lllation, t.:"'..:.s is the !'ir-st su:::: applica::..o~ ::.o successf~::.y ;.:se ;:ilar.ts. 

I:: t~ ;:::--ocess, genes :hat ncr.nC:.::.ly :::ai<e a :iac:..e:-:!:..n: resistant. to a spec:..!'.:c an::.ibiotic 
;ie:-e :..S02.ated anci joi."led ::.c a piece of 00, ;."hie!: insur-ed t.'lcse genes ;.oU:c f.mction i:: tl:le 
p2.ar.::. ce::..:s.. The canoi."la::.ior: of t."le 2 pieces of r.:w.., called a chimer-ic gene, ;;as t."len 
i::se:-te.::! intc a ur.icue s:iil bacter-iui: :r..at .:.nt:-odl.X!es its DNA ir.to plant cell.s. ilhen :nixe::i 
;.·:::.:"! :he s::i.: :iacteria, ::.he normal plant cells .:ncorixi::-ated the cl:".imeric gene and were able 
to g:-ow :m a meC.iun ::.."lat concained enougt antibio::ics to ki!l normal plant cel:.s. In th.is 
way, the genetic trait of antibbtic resi.st.ance had been transferred fran t."le bacterj un ::.o 
the ;;lant eel::., iru:!icao;ing t!'lat genes fran ooe org~ could be cransfe!"'!"ed ::.o a canpletely 
d.:fferent organisn wher-e they 100uld fl.l'lction nomally. This tectnique makes it i:ossible to 
:."ltrodoce ·.rirtually any gene into plant cells wi.t.'1 the ultimate goal of :mprovi.~ C!'"Op 
proci~tivity. (Source: Technology Uodat.e, 23 April 1983.I 

Peanut hulls 'c:-acked' to viel.d cattle focider 

":t' s a toug!: nut. t.v crack!" '!hat's row a leadi..'lg cic:-obi.ol~ist anonymously desc:-ibes 
~rk on tlrning ;:ea.-:1ut s."le:i..:.s intc fodde:-, r-eporteci to a session on biodeg:-adation lc:st 
mon~'"l a::. t.he ~e~ican Society for Mi.crobi:ilog-J. Dr. Thanas .;. Ke:-r, a :::iic:-ociol.ogist and 
ci!"ect.or of laboratories at the University of Georgia i.'1 Athens anno1.11ced t.'lat he has 
potentially tu:"":'led an econanic loss for peanut snellE!!'s (45G, 000 tons of the i.estP. are 
p:-od~ed an.m.:ally ir: 'Che U.S. cilone) intc a fodder supplE!Dent for cat-:.1.e, pigs, aru:! cr.ickens. 
#o:-ldwide patents have been applied for on the benclrscale process ane the mic!"'OOrganis:: that 
makes .:t occu:-. The Southeastern Peanut Association of Alba."ly, Ga., has supported the i.ork 
with $20, 000 over the last three years. · 

The hulls are ;retreated with nitric acid, which must loosen the he:ticellul.ose and 
cellulose away fran the ligni."'1. The mixture is then incubated for 24 hot.rs with a micro­
organisi: tentatively .:dentified as Arthrobacte:- so. F3-1. Isolated f'ran a decaying peam .. -r.­
shel.l pi.lP. in Alabana, the orga"li.sn U5es .i.ignin as its sole carbon source and, togethe:­
Wlth the aci.C, inc:-eases the digestibility of the hulls t.o 63.22 per cent. ?:-eviously, 
researche!"s using solely chemical means had obtained ort:y 25 per cent tc 40 per- cent hull 
digestibility. 

Saccnaromvces cerevisiae is added to the mixt.re for another 24 hours, thereby i.-r 
c:-easi.'lg its protein content !'ran 1 O. 5 per cent to 13. 6 per cent, a level, whe!"e no othe:­
protein suppl anent ~ul.d r.av _ ::.o ·oe added to :nake the material canparable to commercial 
animal feeds. The material t."len is ready for i:otential shi;:ment or storage. 

A pilot ;ilant needs to be built. so enough material can be produced to conduct extensive 
feeei.-ig t:-ials. The fc..dder supplenent i.s estimated tc cost about $50 a ton. (Ext!"acted !':-at 
~ewswatcn, 18 Apr:.::. 1983.) 

Genet::.c engineer:..ng may make hydrocarbons f:-an alirae 

IJ.gae have g!"eat potential fer mak.-"16 ::.a?'ge-voli.me, low-cosc materials like cnemical 
feed stocks, fooe proteins or fuels because they make thei.- oi.n carbohjrjrate nutrient by 
pnotosyn thesi!.. ::Ven a mooes: 31..Ccess in improving algae by genetic engineering could make 
algae cul.t:.:re much :ncre at~:-ac'Cive econanically. 

At the manent, rese~he!"s at the Standa"'d Oil Company (Indiana) are doing basic genetic 
er.g:..nee:-::.:ig researcl". W1. tt. three ::.ypes of ;inotosyn the tic organigns. Cr.larnydano~ reinha?"Ciii, 
a eUJ<al"'}Otic g:-eer. alga W"lose ceEs have nuclei, 3.s do those of all euk:ar~tes <,yeasts anc 
all nigner plants and anitl:als). Tue t.w: other spec::.es are proiairyot.es (bacteria): Anacvstis 
r.ic~ans, a blue-g;--een algae o:- cyanoba::: ::.e:-iJT:. anc Rhodooseudcmonas sonae:-oides, a ;::;not.er 
syn ':.net1c bact.e:-il.lll. 

l 



£.::~;~ :.:- ~e:1€:.i.~C..:..2.Y e!"lg:..'1ee~ ei..lk-:?.-y:.~:,.. ~~'= ~~ 5::...:..: 2.4: ~ ·:e~y ez='::_..- ~~~- ic-

.se2~:1e:"':O a~ ce.•e:o;::ng s~:a:le vec~:- sys:e:i::o fo:- :-o:.;:.i."le c:..o:-.:.ng. !-bweve:-. scie:::is::o a: 
::-ie :r.:.:ve:-s::y :::: :Jene\"c. .5••:'.:ze:-:..a."1.::: r-.ave ::>ee:: a::e :c ::.::::-ociu:!e a yeas: gene ::..'::C ::. :-eir~ 
~a:~:.:. \r.-:-te~ :.: :>e~ccie :!:.:.eg~:.e:. i!".:.: :...'1€ Lgae' s ~h:"ccOSCl!iC.: ~ ... 

Se·.le!""C..:.. :--· as:ic~ a.-e a...~:y ava:..:..~:e ~o!"" c:or:i..."1g !.:: ;.nacvs~~~ r-ici~a~. ""~ic!": i~ nc~ 

or..:..y ;:'X :CS~~ .:..."1e:.ic :>:.l: C..:..s: ::xe.s r.:.:.!""oge:-... GoC.: O~ :.he ~-K la.:_:.:-. F.. S:>!""~e~cid~ :_~ :-C !"i.OC 
c ve:.:..o:-- ==:"' CJo·"·i..,g ge=-ies ~!""a: cne s~~a.:x c: t..r1e s;>e::ies ~ a-i::..rie:".. ~o::le::s ~even:. 
ex ;J'.'"ess:'..o:-. c: ;r.c -;:.c sy:: :.'le:i::: ge:ies ::-a::. :0:."1€ o:-ga.....:.sr :...:-. =:.sc.'le:-iC:-~c. co::..:.. 

~ c. pcter:::;.C.:. .'.1~!"'0Ca:-bo:-, s:i~ce :he euka:"yc:ic C.:gc. E>o:~ococcu.s b!'"auni:'. is o: 
.;~: ::.r::e:-es: -..c ~anda.-t c: Inc!ia.-.a. A.: :imes :his o:-ga:-.i.S! ;::r.ociuces hea-..~· "bl~r in 
A~s:!'"a..:.:;.ar. 2.akes. C.-u:ie o:.: co::-::.e:-i: may :-i.r. ove:- 5C pe:- cer.: o'. d:"Y ce:..::. W!:ign:. '!he c:-U'.ie 
c:..: co:l~~s c. 2-.i;ii~ ( fc.:.:y aci:: es:.e:~ !?-ac~ior: a."'JC a hyd!"'OC~txx: f:ac~ior... Hyti~·DOr'..s 
a:-e :z- t.c :-.,. :i.-iea:- ci- a.~ t!'"i-C.:p~cle~!'ls - ;:ioten:iC.:.ly valuable as che:i.cC.: feeci­
s:.ocks. ~ey- ca:-. als: be eaS:.ly c:-ackeC :.c tigr, qu<L.i:y fue: mat.e:-ia:s. ?roteir. co:.t.e:-i:, 
;,-::ic!": co;.;::: te c. sig~fic~: c~proou:::, may ru: as r.igt as 3: pe:- cen:. 

Ccs: c: cul ::.ri."lg a:..gae is ve:-y r..ig:r.. i:1e:.le:- es:ima:.es c. fooci-g:-a:ie cilgc.l ;rotei:: 
p:-oci~: w:iU.:..c cos: a!:>o:.:: S2 pe:- potnc i!' p:-oducec! ir, an ag i:.at.eO · ou--...doo!'"' pooc systeit. 
?ro:ia:: ly :ht ccs::ies: fact.o:- is co:.l~:ior. a: algae fr-ar. c!i.lu--...e cul. .::lre mec!iUt. Eve:'. 
s:.. igh: su:::c~ i:: inco:-po:-a:ing t.-ai :s :c imp:-ove f".:.ot.a:ior. o:- aggrega:ion o: the o:-ga:".isi:s 
could :"ed~e ccl:i.e:::ion ccs:s for algae sigr.:.fican:ly. (Solrce: Gene:ic Technclogy News, 
A;:lri.::. 198~. Address: 158 !...inv.>oc P:aza, F.0. Eox i3()i.;, Fb!'": Lee, l\J 07024, USL; 

3lue-greer: C.:.gae are ::CI!llDor. as :i::i::k in As:Ui. !hey de !'o!'"' !'"'ice paddies i.ha: chea;:; ma:n .. -e 
an-: er.penS:.ve r-.:'..:!'"'og~ : ~:i.::.i..cie:--s de fo:- i.es:e:-r-. gr-d:: fields. Scien:is:s ir . .Ame:-icc. oo..­
:-~ior. :na.: algae, wi tr, :o lit:le gene:ic ma.'1ipula:ior,, could be t.at¥h: tc serve i.este!T. 
far:ne:-s as >E:..::. as Asiar:: ones - by prov iCJ..ni up to one t.".ir::i of t."1ei!'" r:it!"'oge:: fe:-:i.::.ise; 
:-eq:.;i!"'em e."l ts . 

'!he :.we of growing algae as fe:--t:.lise:- is ti.ofold: Asia."l C..::.gae a!"'E cheap, and they 
gro..- a::.:i. by themselves. Proci~ing nitrogen fe:-tilise:-, by co:-it?"as:, is expenS:.ve, an: 
!"'eq:.i:.!"'es :he energy equivcJ.en: of lOC• ltil.lion ba-rels of oil a yea:- i.'1 the tbitec S:ates 
a.lone. ai: develo;men: o: algae for use in ordinary !"ields instead of ic:e!"'y paddies is 
sti.::.l ir. i :.s ea:-ly cays. Much remains to be done befo:-e researche:--s car:: rea:.is:ica:ly g~e 
the econar.ics, or :he p?"acticC.::.ity, of their s:!heme. 

The sec!"'et of the hi.mble algae lies in their atility to fix nitroge:-: - that is, to 
:rans!'om t.'le gas f:-at the ai:- intc canpomds i.hich are useful to plants. '!heir can:nercial 
p:iter::i.ti de:-ives !'rar. the fac: :hat they are easy to gro;;, aoo can reprodooe very fast: 
?"esearche:--s a: the Esat.telle laborator:\.es in Washington st.ate fomc tha:, ir: labo?"atory soil 
a: leas:, algae multipiied 10,000-fold over tnree weeks. A small amrunt of algae coulc, in 
tlX'O!'"'y, multiply quickly to cover a whole !"ielc!, fertilising it as they grc.w. 

In sane ways, algae are a better source of fe?"tiliser than industrially-produced 
nit.rates. Comme:--cial fertil i3ers are plo~hed into the s:iil in one load, whicl": usU?.lly has 
tc las':. the W'lole growing searor.. As :ime passes, a lo: seeps down thro~h the s:iil, out of 
:he reach cf plants. Groi."i.ng algae woulc release nitrates :intc the soil slololly and con­
:inu:n.:sly, anc s:, avoi.c :his probler.. 

l.'1 lndi&., algae ferti:.ise a!'"'otnc 2 m::.i::.ion hect.a...-es o: paddy ~ielcis, the nitrates they 
p:--oe1re :::: iffl!.Sing t..'lro~r. the 1oa ter of tne padc!ie:s into the sc:.:... Cent."'e:s e:re springing up 
a::.:.. ove:- tr,e cotrit!'"y t.o p:-a:iae farmers Ii.. u. algae in areas wne:-e they de not gro;; naturC.::.ly. 
Accorc ing to peep:.. e ir: tne Indian gove:"'mlen:' s nationa.:.. algae p:-ogra:mne, nitrates prodooec! by 
C.:..gae are m~r. cneaper thar. those conui.inec in ma."lufac:trec fe!'"':ilise:--s. Nitrates fran algae 
cos: ; ir. 1979: a"'OlZlC $;. 65 fo:- 2S Kilograms, cai:parec tc ! 12. 20 fa?" the same amomt of tne 
a:-::.:ic~ stuff. ~ na:.. f lnc:'..a' s padoy-fields we:-e fe:":Ui3ec li...tr. algae, that v.>uld save 
a"o;Jnc S2w m::.lli.or. a year. 

Be fore westerr. !'anner5 car, :-eap sl.II.ila:- bene::. :s, however, th.-'ee p:"l.nc::.pal p!"'oblms rr.us: 
o~ overcaiie. One conce~s tne \.lSe o~ algae or. s:.i::. l!lS":.ea.: of ~te!'": the ~one a--i.ses frar. 
:ne nie:t. leve:..5 c: r::.troger; req1.:.::.rec! by r.igh-yielc!1ng cro~ s:!"'ains; the tnil"C has u do w" ... th 
tne ada:;i-.ati:..i:y of thE a.i.gae -.nemselves. D:-. 3:..al.ne Metti.."lg of R&J.. Plant S:ii.2., ar: Ame!"icar. 
~cri:pany i.:: Pa.sec, washing tor., kee:-. to ei:;::ilo:.: algae, sa~ the µ· .. otlen:o no;.· look crackable. 
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. .:_: :m~t a:gae :ar: g!"'Ow- !"as:. or. sc.:.:. - as tne 3:. :.:.e::..::..e ~sea."'Che:-s deno:-.s:.:-a:.ee - ':.hey 
c:c r:c:. g:-o..- oor.sis:.e:::..:..::. So:le:.::.::ies :.."ley :-ei:rod;.[!e at :::-ana:.ic spee:is, someti:nes s::..owl.y. 
~a: ~s x ,o:x: :=r- :-a!'!:ler-s Wlc ~annot af~c!"'t -:.c .. :~i.." F:'~,,..-~--.S ~~:_,... ~~~~s s~~:': ':f fe:-~:..-­

-:.se:-. 

:'.JC a:::::::-oac:ies :.0 :.::.:..s ~robl.!!!! :-..c.ve been adopted. ;,2.gae a!"e :Jeing screenee !"or :.ypes 
;;hie:: g:-o;.; :::or.s.:..ste::t::..y :·as:.. Researche!"s a:-e alsc try'~-ig to dete"'!l:.:..ne oo;; algae :-espone to 
':.!'le .:.:.fferent cons:::.:.uen':.s :::: sc.:.:.. :::t may be t..~:: diffe:-e."lt t:y-pes of a::..gae reproduce fast!':­
:.:: ::iffe::-en:: :.ypes of sc.:.:.. S: ohooSing the :-ight algae for eacl': type of' sci: m:i.gt:t be a ;,:ay 
o:- get:.:..."'lg co~sisten:. grow"t::. 

The secorxi c!ifficU: ty with a.:gae :S :.r.at ~'ley simply never W:' l. be able to ;rod1.ee al:!. 
cf the :1it::-ates denanded by !':~h-yieldi..1g western crops. .some c!"Ops ::-eq-..:.ire :.zp to 300 kg per 
hectare ;ie:- year - fa:- .acre t..'la..1 2.ow-yielcing ::-ice in Asia. EUt algae-mer: :-ed<0r. thei!" 
produ::::. cow.:: estao.:.isr. hi.g'.1 background leve.is of nitrogen, and so al.low far.ners to use less 
ccmne.~:..al !'ertiliser a 

:be tr..ird pro bl en is ::.'le adaptab!l ity cf algae: omen :-.i t!"Ogen is adde:i t.o t.."lei:" 
r.abi:.at, they stop fixing their owi. Researche?"'s at ':.he University of O:icago have i.denti­
fiee ';he genes in algae responsible for the ccmpl.ex :li.trogen-fixi."lg process: at least i? are 
i:wolveci. No;; they need to fiOO out .tlich ones t.urn the process on an:i off. I!' that s;.'itch 
car. :ie fomd ane manipulated, scientists WJul.C: be ;.ell on their way to providing fa:mers wit..'1 
living fe!"tili.ser factories. (Source: The Econcmist, 2 July 1983.) 

Plant cells for specialty chemicals 

~ny specia.2. ty che:nicals used as pharmaceuticals, flavours, food ingredients, cosmetic 
:-aw :nar.el"'ials and pesticides are extracted fr-an parts of wnole plants. Growing plant cells, 
geneticc.lly engineel"'eC or not, to prcxi1.ee the chemical i.antee b a fermenter is an intrig~ 
;xissibi.2.ity. 3ut the sane :nethods for gro;."i:-..g plant cells for large-scale prcxi1.etion of 
!:!iC!"OOl"'gani.sl:s cannot be used. Slow growr.h, genetic instabi::!..:..ty and low produ::t yields are 
big problems in growing plant cells. For experimental pu!1Dses ::-esearche?"s at Cornell 
University cul turee tobacco cells. '!hey considered the phenolic canpounds they produ::e as 
the produ::t analogous r.c a chEmical produ::t. Desigr',ing a fennent.er- - or bioreactor - for 
plant cells is canplicated by the fact t.."lat corxiitions ideal for rapid growth of cells are 
differ-ent frm those required for the cells to i:rodt.X?e the prod1.et. Rapid cell growth is 
possible only wi tr. dedifferentiated cells - as opp::ised t.o specializ.ed ceils growing in 
tissues, but cor.=.itions for high growth usi.ally suppress expression of genes associated with 
formation of the prod1.et wanted. Thel"'efore the Cornell team used a tWJ-stage system, with 
the first stage optimizee for cell growth, the secorxi for produzt output.. 

Plant cells break up quickly if they are sl.i:>jected to the strong agitation used 
routinely in sane fer:nente!" configurations for growing :iacte?"ia or yeasts. When plant cells 
do grow suspended in liquid they tend to aggregate into large clunps that cause growth to 
slow dCM'l. 'The slow growth rate of plant cell.s in a fermenter makes contaninatior. more of a 
problen than it is with microorganisns. Typical doitlling times for plant cells are between 
20 arxl 60 hours - contrasted with a half an hoU!"' for many bacteria. So any bactel"'ial con­
taninant can easily outgrow the plant cells. 

Ultimately .:..t may be more ccmmercially attl"'active to use cells immcbili22d by ent::-ap­
:nent bet·..een t·.o membranes. Because plant cells are .at.X?h large?" than bacteria a wider 
variety of menbranes coul.c be used. (Source: Genetic Technology News, April 1983. Add?"'ess: 
158, :..:..nw:>cxi Plaza, P.C. Box 1304, Fort Lee, NJ 07024, t.:SA.) 

JumpL"lg genes - vectors for corn genetic engineeri."lg? 

&-eakthro~hs in t!Sing T-DNA to introdt.X?e functioning foreign genes into !:".igher plants 
are of no use t.o you if the aim is to genetically engineer maiie, ot."1er cereals, grasses, 
bananas, pineapples, or palms, "1lich are all mooocots. T-DNA ;.orlG only with dicor.s, a group 
t.!'la t inclu:ies most broac!leafed plants. At The ~i !':.eenth Miami Wint.er Symposii.m, Miami, 
:"lorl.da, i7 t.c 21 Jam.ary, a different approach that may ;..ork with mcnocots was hear:! f!"cm 
l'i • .;. Peacock of Aust:-ial~' s Commonwealth .:Cientific and Industl"'i.a.l Research Organization, 
.mo bel. ieves :. t may be possible tCl :nal<e use of a "j\Jllping gene" DNA sequence - a group of 
!;enes t~.a:. somet:unes moves f:'an one part of a ?:ant cell's DNA ::.o anot.'1er. J1.mping genes -
o:- :ransposcns - can be isolated, cloned an:l l.r1jec::ed into a plant cell m.cleus, ;.tiere they 
::>ecane ::.nt.eg:-atee i::tc t.he cell's chromosanal OOA. !.: a desired gene, e.g. for resistance t.o 
:-us:. disease, :.s :.nse!"'ted int.o the tl"'anspo.sor. it should also become integrated ir.to tne plan:: 
::nrc:nosane. 

l 
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:":le ::a::~so:-is ?eacoc;.; an:: :-.::.s P::!"O~ ::-..ave :.~la:e=. c:one: a.'1c cr..a:-act.e'.'"::..zec a--e DN;. 
segme:::s ::-er. :."le ::;c;.:.ZE c::-:CIDoso:ne. '!hey co:::. :c..:..:: :he gene :o:- a-. e::=yme. a:.. cone: cehy::j ~­
ge:--~e , J...:.i:.: . ~1e A.:::. gene ~ ~ ve:""y tse!'~ m2:"'~e:-- tc id~:.:..~\ ce:l~ :na: have: ::>ee:--. sa~cess­
:;.,.:,::y :~a..~s:o:-.:ne:: ""~ :~ :he :~a~s;:>osc:i~. M-~:.ar:: ce:is :ha: de no: ~-:.a.:..r. :.~e Ad.r. er..::yme ~-:..:. 

:1~: g~.: ft": :.no~: oxyge:-,. :.ne:"e!"'o~ :..~ :.nese ca.:-....an~ ~e:..:s a!"'E :..::je:t.e: ~.,.;- :.:: :~a.-is;:csc:'l~ 

cc:::c..::..::::...."lf :ne A:::-. gene a.'1: t.'le:: c..:: ::rec :.:: :!1€ aosence o: oxyge:-., o::-.:y :hose ce::..ls :::u: 
-.:-.ic:-. :ne ::-a.'1spos:n~s have becane i.'1 tegratec \.,""_:_:. g:-o;;. ;So:..::-ce: Gene:ic Technc::..os-· New!:, 
!-°..a'.'"C'.'. 198::.. A.:id!"eSS: 1 5E' :..:.nw:ioe ?l~' F. c. Box ~ 30:.. ?o:-: ;..ee' 1•.: C7024. us;_.: 

G:-a:i...':S c: ba'.'"ley uncie:-g: i:::a.'1y ccmplex i.."lte:-nC: c.~es d;ring t.'le ge!'ll:ina:ion p:-ocess 
::ic.: CO!T-'e'.'"ts ba:-:i.ey :.:::c ~: fo; makLng bee; o; othe; beve;ages. No"' ;::la:it ho:i:nooes 
co:::.:!"o.:. one o: :nese cr.anges - fo!"'t::a:ion o: the s:arc:r.-cissolYing enzyme, ~pr.a-Cllly::..ase - has 
bee:-. t!'le o!:,:iec: c: !"esea.""Ct by worke!"s at Kar:sa.s S:a:e U::ive:-s:.ty (11mr..a::ar:, ~;, r.:.s. 
Dej:a!"':I!ler.: o: Ag!"iC~ttre ::eie1~·i:..1e, MD) am Nation...: Ir:stitut.es cf Hea.:tt: (Eethesda, M::;. 
T:::.s ve~· basic rese2.!"c::-. is impo!"tant to mde!"S:ancing tile ;roce53es al: seeds 1.rldergo wnen 
:he·~~ ge~inate. 

Key :o :::-,is !"esea!"'Ch was tne cloning of OW. fmix:ing badey alpho-any::..ase gene ir. 
Esche!"ic::ia cc::.. The DNA. macie avilia:ile i.r. qua.'1ti:y by clor..ing, cc:; be use: to ciete::: 
messenge; RW:. coei."lg fc; alphc-any::..ase. 

C.Oe fincing of :he resea."'ct"1 is that the plr.in: hcmoone, gibbereilic acic, whict induces 
pr-cxiuctior. of C.:..phc-crnyla.se ir. barley seeds, acts by stimulating proa1.C:ior. o: messenger RN?. 
fo; :he enzyme. 1ti.:.~ ha= beer: s..ispected ;reviously, bU: the ;:oss:.tiil:y that the oo!11looe 
o:-i:.y ac:iva:ed s:.o!"ed messenge!" RN/.. has now been ruleci ou:.. 

J.. s:rp!"::..s::..ng f::..nC.ing is that a fai:.ily cf genes appa."'ently codes fo!" a nu:iber of !"elatee 
C.:pr.:.-cny:..a.ses. M..:: :iple genes fo; storage p!"oteins ir. pla"lt seeds are canmor., b~ a fatil v 
cf er:zymes is no:.. (Soiree: Genetic Technclogy Nei.>S, P;l!":..:!. ; 98j. Address: 155, Ll.n~od 
?:..aza, F.C. Box i3()l,, Fort Lee, NJ 0702U, USA.) 

Be:ting on bugs 

t.fte:- gai;b::.ing and losing £1 OC i::i:.lior: over the ;:as: 2C years or: a iroj ect to make 
s:...."lg:E-ce::..: p!"otein (scp) for a."'!ima: fooci-stu!'fs by feeding methanol tc ::iacte!"ia, Brit.air.' s 
::c:: is haYing a gc at b~-prodl.Ced i:olymers. I: has joined t1a!"lborough Teessicie ~naganent, 
a m2.!"keti.'1g and managenent conSU: tancy, to set up a subsid ia'"'y called Marlboro~:n Bi.opolymers 
!..i.ltitee. MS:.. is tc mrket ICI 1 s fU:.ure lines of b~-prociuced polyme:-s, starting with poly­
hyd!"'OY.ybU:Y!"ai:.E, o:- phb for si'lo!"t. 

Cr.; ':.he face of it, the decision is octci. IC:'s petrochar.icals anc plas:ics division 
ra"l up a tradi..'lg loss of £139 million ($243 million) last year, thanks to acute overcar'l.cit.y 
::..r. the p:Cas:ics indus::""y. A.'1d phb (to be sold as Biopol), a polyeste!" ma:ie by genet:..cally 
enginee!"ed oacte!"ia, is broadly siI!:ila!" t.o oil-based plas:ics like polypropylene. ·Worse, it 
costs t;.o to th:-ee times as mix:h tc prcxiix:e. So lotly bother? 

IC! has toe: a"!swers. First, phb bas biological and ~lectrical i:roperties that could 
wir. it a market niche as a h.igtrvalue specialty plastic. For ins-;.ance, it is biodegradable 
an: biocOI1pa:itle (that is, i: car: be used in the h\Jlla."l body withoU: being reje:?ted as a 
"foreign" substance). A: the manen:. it is being test-marketed for use ;I., e.g., sll."'bicC.: 
s:icni."lf a"lc p::..ns, b~ o:he:- materials are alreaay well rooted :i.r, most. of the: specia.: ty 
:-.iches p.'i::. ropes tc occ·..ipy. Ame!"ican Cyanair.i.C, for ')ne, p!"odl.Ces a polygloco::.ic aci.C ti'.la: 
nas bee:: so:i.c as a b iociegra::iable sticni.'lg mate!"i.ai since 1970. 

Seco:'lc, the P'l~p:-oducing b~s coulc be g?"Ow:'l or. a v 2.!"iety of !"enewable feedst.ocks, 
:ilce s~!"cf. a"lc ~a:-, altnougr, at p!"esent the bacte!"ia are being foec on methanol. That 
shoU:.c make ;:>!1::>' s econcx::.ics mO"'e !'J.exible than those of methanol-based scp. Even:~ly ICI 
ncpes tna: ;:t.:: 'I.'"'_:: canpeu :.r. irice w".tr, c:.l-basec plas:1cs. Wnen? ?ernaps in 20 years. 

I..-. sno!":, ;:>hb is a long-t.e:-n ganble, a prociu:: ir. searC'h cf a mari<et. ~ one senio!" 
::::::: planne!"' pi.:':. i':., tne oec::..sior. t.o plunt for pht 1.as "tecnnology-pU:iec rathe!" than mar1<e:.­
d!"1v~··. IC: oe:ieves :na: i: has a !'ive-year lead :i.r. tne ste!":.ie fermento:1or~va: tecnncr­
logy need~ fo!" su::r. bl.@-produ:::ec mate!"ials as scp anc pbi". anc wants to "keep :he snow or: tne 
!""oa~". 
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~e 5ai:ble er: ;:mt ::...S or: a i:;.u:!'. sna;..::.e- sca:e :!'.a:: :he :Jig ::.::ves=:iffit ;age."'eC ::ry ~ 
cccpany on sc;:;. 1.Jr..:..:ire oost canpe:::o:-s, .::c: c1d :10: ;:iu:..: o<t:. w::e:: :be p!"!.ce of !.ts :nethancl 
f~cst.oci<S scare:: or.; :he back cf c~ ;i:-:ces :r: :973 ax ~ 979. ::t is now :naki~ SC. JOC :on.11es 
a year, a: a :oss. 

~~le-eo-.:: ;:>rotein now ~ost.s ~t--i.ce as rr:~h as soya :nea.l, wtich .as meant tc :>e :.~s 
:ua:.:: cc:mpet.itor. L.lckily, the:--= :s st:.:..l sane danand for sc;: as a !'.igh-protein food additive 
for yo\Zlg :.:.vestoci<. ioh:Se IC: !'lopes tc CU'C its losse:: ':Jy :icer.Si..."Jg the ~cl".nology tc 
:netnancl-rich, protei..~poor ccL;::t:-!.es su::i. as Fessia ane t...'1e G..L..f s:ates, :iegotiations are 
gci.."lg slow.l.y anc :.""le company'!' ster::...:i..e engineering technique is p!"~aoly not yet ready for 
expor~. 

i:lependi."lg on in:.:.~ orde!"s fo!" ;:ihb, ICI hopes to react.iv ate :ts 1, 000-tonne-a-year 
scp ;i:C.ot plant, mothoalled si:ice 1979, to churn cir.. its new ;:::h~. Britain's department of 
inc~t!"y (now the enlargec t!"ade aoc indus:ry department) , ..-t.ich subsidisee up to 33 per cent 
of' the research anc develo~ent costs of scp, is now doing t..'1e sane ;or i:tic. (Source: 
:'he :::concmist, 18 June 1983. ) 

An enzyme w~th many f'aces 

Thennc.Cynamically speaking, organisns are improbable. They are only ma:ie possible 
by enzymes - biological catalysts that speed up their chenl.ca:i. reactions to a respectable 
level. Enzymes are renarkably discriminati.."lg. Eac.~ catalyses a si~le reaction of a 
particular chenical, which is recognised by its shape. This "lock and key" relationship has 
led to the view that the enzymes' oi.r. stl"u:)ture must of necessity be l.llique and mcrang~, 
anc so it is - usLBl!.y. The notion that an enzymne might exist i.."! a nL'llber of forms decided 
;:iu.~ely or. probability is anathema to many scientists. Yet this is exac::J.y i.tlat has ::-ecently 
been :reposed by P:-·:ifeszo::- Davi.C de ?osier anc! his ~ri<ers at !:randeis thiversity, in 
Massachusetts. 

The enzyme in question i.; the alpha-keto glut:arate dehydrogena.se ccmplex (KGDC for 
short) . It is one of the several en..]'llles inVolved in the central process of a cell's meta­
boli!m known as the cit::-ic acid er Krebs cycle. Lil-:e all enzymes it. is a p:-otein arx1 like 
sane it is made up of a nunber of polypeptide subunits (so forming a "canplex"). fut lD<e no 
other yet characterised it see:ns able to exist and function in a large mmber of stroctural 
pen:iutations. Therefore no unique stru::tural formula des:::ribes all mole::ules of KGOC. 

:he canplex is ma:ie up of three different types of submit each with its own enzymic 
activity. 'lhe fi!"st type forms a co:re in the shape of a cube. 'lhe t\olO re:naining types bin:i 
to the surface of the cube. There are fou- binding sites symetrically arranged on each of 
its six faces. The distribution of sites has the SCl!le symmetry as the cubic core, but the 
occupancy of sites by the ti.o submits is fairly hai:tiazard. mbinatorial analysis has 
sno;,n that the:-e are no fei.er than 124 896 structural isaners possible for KGOC. 

Enzymatic catalysis i."lvol ves the breaJC.ng an:1 making of di!'ferent chemical oonds. 
The :-eceive:i wisdcm of biochemistry is that active sites in canplex enzymes are close to one 
another, so a.s to facilitate the mC11enent of intermediate st:-octures among the active sites, 
:-ather like a proouction line in a factory. The de ?osier tean argue t.."lat this need mt be 
true if an active site c..n one part of the molecule can affect other sites on tile canplex in 
su::h a way as to facilitate movene.11t of intennediates between sites. 

Any advantage bestowed on KGDC by :.ts pecU:.iar strccti.re ::-emains a :nystery - but one 
possibli:y is that a :nolecule With 24 separate binc!ir.g sites Will be mu::h more effective at 
pici<i.."lg up very small quantities of' substrate. (~urce: New Scientist, 28 April 1983.) 

Better plant regeneration - key to plant genetic engineeri.rl~? 

;.. new technique for regenerati.rig normal plants fran plant cells contain:.ng f0reign 
genes :nay p.:.ay a key !"Cle i."l genetical.: y engineering higher plan:s. Two -:.eams have cc­
::ipe:-ai:.ea on the research. Gne :..s heaaEd ~Y Mary-Del.:. O'lil ton at \olashi~ton University, the 
other by Andre.,; N. Binns of tne Un1ve:-sity o." ?ennsylvania. 

3reakth!"o~hs just made now e:iable molec~J.ar biol~ist.s not only to introduce foreigr. 
genes :.nto higner plant cel.:.s but a:sc :o :au.se the genes to express - that is, to prod~e 
protei.'is coaee for by -:.ne foreign gene!:. Bu-:. ':.his tectnique mus: now be l:.nkec! to a :netix>d 
::.!'la--. wi:..: pernat tra."lsfor:ne:::i plant cel:s to grow into compiete, fertile pla'its :.f' genetic 
engineer'-!lg of higner plants is ::.c becone 2. :-eality. Jeff Schell, ~re van ~n:.agu and 
otners at the :ree Un:vers:.::.y of Br~sels :.n Belgi:..n: r.ave al.reac!y rep:>rted a method of 

l 
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~e::i:>: ::-. ~":"".:..c:-. sooe c: :...""le cE:.:.s je·\1 c::i; :..:1:.C S'loo:.s, c~ \.ir.i.~=-- c. ~a::io:: deve~ops :..~:.: 
c:r.:;: e:e ;::: ~ :s. 

?:a:-l:~ !"ege.."'le:"c.~e: ~:: :.~ ;-;-oce:~e 3:..ri ... "1~ an:: 'I.i: to~. r2ve aeve:o;:e: :--e~r. :ne : L_ 
:.e:1;:r. c: 7-Ji.;...:_ :!'E.: :...""lse;:s :..~se:.: :.r-l:.: ~e ;::.a::~ ce: .. ·: ~h.-:rncsoma2. Dl~.. N:JrmC.:..ly, 7-DN.h., 
w.r.~~!"". ~s c. :oo~:.ior. c: the -:-__ :::..a.s:i: ir. A~~o:iac:.e:"'itn :.u:ne:acie:r:.~ \a rr.ic!'""OO:"'g:a:-.1.:.s: prod~i~ 
C!""o-..~. gC..:..::. :.t.00~.5 ::_..-_ p:a""::.~~ -._-:...:.:. ca~ ~.a::: ce ... ~s cc:i:.air:in~ i: ~c deve:..cJ:: i.':.t.c ~una:"°s! nc: 
c:rr.;::. et.e ;;:a,:'j:.s. E:.!1..""lS a."1: Q--.:...:. :.o~ ove.-~ane :.L.is C i!"!"ic~ :.y by ::....~se;:ing aJ ~~~=-cio::.c 
!"es:.s:.an~e gerii:: :_:'j:.c :~e 7-JN.r.. seqJence a: c. ;x:;i:1t a~ \rt!.icr. the L~se!"'"~ :!..nac~ivates a key gene 
:..:-: :~r·~_t_ ?:'l:: :-.. ~"'1::'.!e:--s :..u=o~ fornia:io:--.. S:he:..: a..l'"Jc var: ~n~~ p;-event.e~ :.uno:'"' fonna4:.io~ by 
'=:i=.:.na::..~ :..a-~e !'!"agme:i:.~ c: !-Jl~.. ~- a:: cases, ~!"le t.:2. ~ima~e a=.r ~ ~~ ir1se~: a fo!"'"eigr: 
gene ir. ~ 7 ~K;._, :..nt.egrate '::>ctr. ir.~ :he cr.:-anos-::me of a p::.a.,: ce:.: a'JC regt:-nerate the ce.:.::. 
=-~t: a cCI!l;:·:e~e ~:a.,~ ,._:._tt ~he f'o~i.gr.. :JN .. !._ gerJe ir: eve~y ce:..:.., whe~e =..t. may be: exp:"""esseC a-it 
passed or. t:: :he progeny. 

:r.::..:.. tor. - 1'ncn M:msan:o resea:-che:-s have giver. credit fo:- making their recen:ly acquiree 
a:::.:::.:y t.c make t-~her ;:;::!..a'1t ce:..ls exp:-ess c. foreigr. gene possible - ;.,-as responsible for pre­
p2.!"'i.'1g ;;2.asr:its for transfo:iI.ing p2..ants. B:..ms a"lc his grou;: a: U:liversi ty of Permsyl vanic. 
C.i.: :.'1e ir.fec:io:; an: p2.ar.t regeneratior. work. Q:ilto:: pl.ans to move fr'ar; Wa.sningtor. 
Unive:-sity t.c the Ll.S. subsici.ary cf Cibc-Veigy (Greensborc, N:;, where she -...1::.l head u; c. 
researci:: gro;i;: fer mcleci.:la:- tiology ir: higher plants. 

A nunber cf other resea:-ch groups are also w::irld.ng on genetic Emgineering of higher 
p:!..a:;ts. Fe!" exar:p::.e Cetus 11!.cisc:: nas p:-o;::e.gatee three gent::?C.tions cf tob~cc plants 
retc.ir:::.ng foreigr. genes i.."lt:-oda:!~ thro~i': genetic engineeri.."lg. CT.le of the ley scientists ir. 
:r.is progra:nme is Kennet!". J. •• Ee.r~r., wnc was unt:..l recently c. manber of O'li.:tor:'s grou; a: 
was:-.ingt.o:: Ur.iverS:. :y. Ceti..:: pla!'!s :o rave its firs: gene:ica..ly engineeree crop p::!..ant.s ir. 
CCCl!!l€rc i.e.:. use ..:.. ti;ir. tnree tc !'i ve years. 

Ins:..ea: c~ int:-odocing the '!'i plas::id intc i:;::!..ants b:· infecting ther. 1r."i.tr. J... tl.l!lefaciens, 
Kur.fr,iio -Sycnc' s g:"Oup at the ~ive!"sity of Tokyo has converted tile bacte:-iur. 1 s eel.ls into 
spherop:ast by remo:ing their ce:::. ic:!.ls e:1zy:natical::!..y. ~heroplasts car. tiler: be fusee intc 
p::!..cr;t p:-o:op:as: ce:..ls ( 1<.."'lich have ha:i tneir cell \.Bl.ls remored the saDe i.ey). Polyethylene 
gl~o::. or po::!..yvinyl alcohol p:--anot.e fusior.. ~her bacteria, su::r. as Eschericr.ia coli an:: 
Rr.izotiu::: le~nosc.rt.E, have also beer. introdu:ied i."ltc p2.ant p:--ctoplast.s the same i.ey. 
\So\rce: Genetic Tecnno::!..ogy News, M:!.rch 1983.) 

Tue use of syr.thetic pol:imer memb:-anes offer a range o~ advanr.ages i.r, cell recovery and 
ma"lip...:la:ior. in tiotech.'1ology. Me:nb:-ane systems allow the u:inte!"T"u;>ted processing of Ve:'"y 

different quantities of liquic. Membra."le systans are cloree and produ:ie no aerosols, ~ic:r. 
is ve::· impo:-:an: in work ;..'i. tl'"i vulne:-atle organisi:s. Cnce the systat is world.ng, the process 
rms th:"'oug.i autanaticaliy to canple:ion. Membrane systems a!'e very quick to set up, ve:-sus 
cen':.rif\Jges. Membrane p:-ocesses ca'1 be built up fra:: laboratory mcxiels to full produ:ition 
sizes. The range of membranes used inclu:ie menbrane filters, ult:-afiltration manbranes, 
c! ia2 vs is and electrodial\'Sis matb:"anes anc! membranes for reverse osnoSis. (Source: 
:-ec~ology Update, 21 l"..ay 1983.) 

~ic:-oori;:anisr.-. ir.ines copoer .:i tnou: making acic: met.als snarec seie~ti vely :rcxr. waste 
sclu:1or. 

Usin£ s::.lve!" as a catalys:, a rr:ic!"oorganisi: that extr~ts copper frat copper sulfides 
a'1c :irns :ne sul !'ides i.'1 tc E:l emen:al sulfur insteac of sul fu.-ic acl.ci can !:eve mining 
c::npa:-.ies a: :eas: ~i,•e tc 1 C cer.:~ a poll1c i.:": extractiori cos:s, according tc E. C. Research 
a: Va~o:rver, Canada, a nov-for-;:i:-cf'.: foun::iation that aoes contra:t researcr. for govermJent 
anc inc-...:.s:rv. Canaca' s feoe:"al anc p:"ovincial gove:nn~:s are backing the w::>rV. 1r."i. tn 
!15C.OOC.. anc Oanacia'1 ane i.'1temational :r.ir.ing canpa.-;ies r.ave i.:weste: noc,ooo. Faten:s 
nave oee:-. ~-:Ce: for the process. 

:8:":..::..s~. ec::.u:bi.a rr.i.-:ing ccmpa:iies prooucee abmt:. $48; :r.::..llior. WO!"t:. of cop;:>er ore last 
yea!" ~y cr:.:.s!".irl[ :ne :-ocv., :ne:-. separa :irlg uu: :ne CO;:>;:>e!"-ricr, !~actions by f".L o:a ti or.. Tue 
f:..~s ther. sen: tne con~en:rate~ tc Japar. for s:nelting a."lc refir.ing. By the ne,,.· catal;r..ic 
;:>recess, :ne co;:ipe:-leac!1ing ou;;: ':':-.1o:iac::.:1us fe:"rooxiaans car. extract cop;:>er for 25 tc 
3C: ce;.:~ a ;:>CtrJG cacpared ;..""_::-. :he ~: ce;.:s a po.ric it cos:s tc cio tne JOt. ir. Jap:i.n. 
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Jn ti:. now. :or eac:: tor: o: coi:;per :_. :e:-:-ocX:.c.an.s leached :ran ere, acout ::-_....ee tons 
: :- s<.::f;ri: a:: i.c we:-e ;:rodu:ed. .o.s tr1e acic ;:cl.:..utes :.'le e!!Vi:-orrnent, the!"e ias :. ittle 
i.."'lcen::ve to pu'C "Cne o!"gar.i.s::; ':.:> w:iri< or: "- :.arge scale, b~ now one car. :take ~he t:ug st.op 
::.he oxi.d.at:or. o: s:.:::i:ie at elenenta: sU:.fur, and enhance extractior.s :ran 60 per ce:1t to 
?5 ;ier cent or be::er, -Che!"eby dec:-easing o:- eliminati.."'lg the need to recover unreacte:i 
:::iner~s :r:::m t."'le :.eac:-. !"'esi:iue by !"'ecycl.ing. Size :-edu:7.ion, by :i:i.12..ing o: the concent:-ate 
to minus 40C mest, may :io ::..onge:- be !'lecessary. Jlnci c!:al.copy:-:.te ( Q.i.FeS2) is l ~ched p:-efe!"'­
entia:.ly over py:-i':.e \ FeS2 :, . \Sx:racted. !'ran Newswatch, 4 April i 983.) 

Recanb:nant orocess cot.:lc uti::..:.ze biomass canponent for ethanol 

Rising oil p:--ices !'lave taken the pressure of: efforts to develop fennentation p:"ocesses 
for ccnve!"'ting bianass in"CO ethanol. Resr.arche!"'s at ?urdue University have transfonned yeas: 
Saccharomvces cerevisiae with an Esc.'Jec .:.ct.ia coli gene ccx!ing for xylose :somera.se, an:! 
ac:Ueved expressior. of the gene. Xylose is tne sugar fanned by hydrolysis of hanicellulose, 
wnict makes up 3C tc 4C per cent of tianass, suet as oood am crop !"'esidues. When bianass o: 
:his type is hydrolyzed its cellulose is converted into glucose. Yeast can convert glu:ose 
into ethanol easEy. However, yeast can do nothing "'i.th xylose because it does not prociu:e 
the enzyme xylose isome!"'ase, ..t-.ich converts xylose into xylulose, a sugar yeast can ut.:i::.ze 
for ethanol ;:rociu::tion. The Purdue researche?"s r..-ansformed yeast with the :: . coli xylose 
is:imerase gene, xylA, ea..-lier, but the gene i.ould not express, that is, prod~iie' enzyme. 
Recently the resea:-che:-s have :ncx!i.fied the xy1A gene by :-anOI~ its prancter ane substi­
tuting a yeast Tr;::5 pranoter. The mcdified gene does express xylose i.some ... ase, bu: yields 
are very low. The next step is to try a different yeast pranoter to gain a !-.i.gher level of 
expression. End result i.ould be a ;east tr.at could convert hydrolysis produ:ts of both 
cellulose arxl hemicellulose ft-an i.ood or croc residues into etranol. (Source: Genetic 
Technology News, Ju."'le '983. Address: 158 Lin..:Ood Plaz.a, P.C. Box 1304, Fort i...ee, NJ d702li, 
i.!SA.,i 

Focus sha..-..:iens on how to use :nolecl.!lar biology to make electronic chips 

C.Oncepts of just l'x:>w molecular biology might be applied to fabricating electronic 
devices seem to be getting a little clearer, but no one at the Second Inte!"?lationa: W«:>rkshop 
en Molecular Devices, held at the Naval Research Laboratory in "6shington last Apr:Ll. seened 
ready to actually t!"y tc design arxl fabricate a "biochip" yet. Molecular-scale electronic 
devices - whether made t:iologically or chemically - would open up possibilities with vastly 
greater capabilities than sL.icon chip-based a:xnputers now available. They might also be 
made ccmpact enough to implant in the hunan body, \Ohere they could be connected to the 
nervous sys tan tc enhance :nena"y, :-estore vision or imp:-ove other functions. 

CXJe picture of loll.at a biochip might be like is a device constru::teci on a framework of 
protein molecules. Other :nolecules attached to the proteins i.ould serve as condu:t:ors 
and !'onn the switches and oth~r elenents of the chip. Pori:hyrins (like hane or chloro­
phyll), which are !:at molecules with metallic ions at their centres, are often cited as 
possibilities. Ct>viously, designing a protein molecule with the proper groups att:ached 
at tro right places on an accurately folded peptide era.in - arxl then bU:..::.ding it - will be a 
formidable task. 

A start on the problen w:iuld be to learn row to put the stru::ture requi:'ed into a 
tw::>-dimensional ~ruct,.ire one molecule thick (a ~ooolayer). (Source: Gene:ic

7
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News, Ju."le 1983. Aadre 3S: 1 58 l..i.nw:>od Plaza , l". 0. fux 1 304, Fort Lee , N.., 0, v24, USA. ; 

B ioelectronics 

Scientists in tne field of bioelectronics are trying to develop a molecular processor 
:o develop ccmputers bu:..l t ;n.tr. su::h minute ccmp:>nents that they w:>uld be 1 an in size ;,i. th 
10 i:i.llion times tne mancry of present hardware. '!he problm is that circuits are becati."l.g 
more :iense anc! the wavelength of optical light used in present day etcr.ir.g tecnniques ;r ... 11 
soon De ::.anger than the ci."cuits being arai.n. Ne.,. tools suer. as X-rays and electron ior. 
beams i.ri.l.: be need ea but :nese will be too expensive to be comme:-ciall y viable. ?. • Metzger 
of ~.ississi;:ip1 Uruvers:ty is ;.orki:ig on a molecular s.ri.tch consistl.:"1g of a synthesised 
ll"olecul.e lo'i.t.h 2 electrons anc 2 protons 1'il1ch chat".ge positions lotl.en a snall electric charge 
:s given. Other scient::.sts suggest using organic materials su:h as :noooc::.onal anticodies 
and protein. Using ;roteir. as the suostrate for metallic ci!"'cuitry i.ould ?roduce cr.ips 
iOC, XC t.imes :nore :iensely pa-:kec tnar. curren::.y obtainable. (Source: Technology 'J~, 
3C April 1 983. j 
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'!he ;JS na\"y' s ;ro;:cSC..::.. incll.Xies s2: :r.:__:..o:: fo:- 19~, ~3C rr.:_.:..10:: fo: ~g::; ant 
S.L!S ::.::=..:.io:-. fc!"" -:95:_ J.. :.~ge ~=--: c~ tha: ;t-.:..:. ;:rooa.:::y gc tc a s:aa.::.~ er:t~~eneU"""i.a: 
c::x:i;:a."'~· i.:: Ma:y::.. a."1C cC.:: .. e: Ue::t:--o~ ics. wno~ ma:iagene::: is ir: :.'"le p:"ocess of casti."lg i:S ne:.s 
II:o:-e i.-:.cte:y ir: :.hE rope c: f:.:-.a.-icia: su;i;:io:": !!-m O.'e:--sea~. Tue can;:a-iy fi!"st :eceive::: 
\..~!"":.d~de ( arx: co:'!:!"'ove~s:.c-:..: pU:l.ici:y ~~th th€ -:.w: pa:,e:1:.~ :. ~ receiveC in : 97E fo; ma:.d.ng a 
c:-u::ie "p:-o~i.:'!" c::::.;:.. ::::.s w;:::-K is aime:: at ex;;::.oi'-ing tn~ s;iecific bon:::i."lg ca;::iacities cf 
cO:.e:::U:.es :c mak= mU:.ti-1.zye:eC de..-ices frat c. i.-:.oe :ange of mate:-i.als tc ac:. as electr-o:.:ic 
ae-»ices. Ge:r::-o:.ics, wr.icr. !'.as :ecently gone putlic ::.- the US th.-o~t t...rie acc;U:.si:ior: cf a 
snc.:: s:.a:-tr-u;: fi."':t Z..:.:-ea:!y trade:: cr: the US ar: ma-ket, has delineat.ee five cifferent areas: 
tiO!!lO::..ec.::.2!" e::.ectro::1cs, biornm:b:-aries, bicsenso:--s, tioconauctcr-s and p:-o.S:.hetics, and ropes 
tc, ex;:::.ci:. its de-ve.:.o;:ment ;.-:tr. la--ge:- canpanies thro~!". R&r parr.nerS;ips, c. me':.h::>d in­
c:-easi."lgly i.:sec i."' the U.S by s:i.a:.:., high-tecnnology fi.~s. Gent:onics has 22.rea::iy had tGJ.ks 
;.;'_tr. Be:.g::.ut oc funding for ce!"tain a"'eas. Any ex;:::.oi':.able resea:-c.'1 w::.u.ld tile:: be camner­
c:&....~sec tne:-e. The neput:.ic of Ir-eland i:ls: roles possi":::ilities' par-tici.:la:-l y ..-ith its 
p:-ogrcmne of gran:.s fo; R&t. :Ex-c:-actee frm Technology, 16 May 1983.) 

::rm geneticallv modified methylotrophs. a ma~ket basket of products? 

f gene-tr-a"lSfe:- systet fo:- potentiaily use~ oacte:-ia that grow.· or. t.'le cheapest. ane 
pU!"es: s:bst!"a:es avillatle - single-ca:-bori methanol an:: methane - bas beer. develo;:ied by 
r::.ic:--obiclogis:. 113.r-y E.. Ll.C.st!"cr. at the U:.:ive:-S:.ty of Wa.s:U.ngtor •. Seattle. S'le r-epo:-ted ber 
~!"¥. ..:. :.!: the one-ca:-bor...-ec.:.i.'1g methylo:..Mopi'.s a:. -:.:-..::..s yea-' s Biotechno::.ogy fo:- Fuels anc 
:nar.icC.:s sympcsiur. a: Gat:.in::iu:-g, Tennessee. 

Tue syste:t' s initiC.: va:.u= may be ir. m~_ng bt:lk chenicals su:r. as o:-ganic acids, 
v·:..t2I.i::s, an:: cc.inc acids. 

The first applicatior. is to make mo:-e cai:plex c.'lemicals frai: sin:p:i.e substrates, but 
there is the potential, once the gene-tra."lsfe:- syst& is w:>:kec out, to malre any prcxiu:t for 
.r..icr. the gene is available - hman grow:h honnooe, interferer,, insU:.in, or one o!' the 
blood-clotting factcr-s. 0:- the methylotr-o;:ihs could ca!"!'J" out nei.: conve:sions, such as t.aldng 
xylo92 to ethanol. 

II!lpe:-ial Char.icC.: Industries in Englanc is also w::i:king oo c. recombina"lt-DNI-. systm for 
methylotrop..'1s. IC! is engine~:-ing its Methylopr.ilus methvlotroohus, whict it no..., ma-kets in 
~ts ;.;il~type st.ate as c. single-cell p:otei:-., Pruteen, ane has contrac~ witr. Ir.. &-me 
!:b:..loi.ay of M:)nash lbiverS:. ty in ~lboirne, Austra:ia, to do gene transfer w:>ri< on the same 
o:-ganist. 

Dr. Richard S. Hanson, director of the Univers::.ty of ~~nnesota' Gray Fresh Water 
Biological L'lstitute iri Nava.·re, Minn., is developing a gene-t:ansfer system i.'1 tile 
methylotrop!". Methv:i.obacte:-il.Zli organaphillur.. ICI has expressed in M. methvlot:ophus the 
Eschericr.ia cc::.i gene for g:u:.a:;a.se dehydrogenase and the ma:mialian genes fo!" c.ihydrofclate 
reoucr.ase anc ovalbu::in. Ha.nsor. has yet to exp:-ess a fo:eigr. gene prcxiuct. 

Ir. muta"l::.s of the faci.:l ta:ive methylotrop!", Pseuaanonas A.~l, Lidstrcn has exp:essee 
':.he sing le-car-oor..-me:.aoo:.izing genes for metnanol aenyo rogenase, mal y::. C.OJ.. lyase. anc hy:ir-~ 
X--JP)'!'"lNa:e reoucta92. S'le cid t."'.is th.' .. O\¥t conjugatior,, the transfe:" of c. plasr.i.c fran one 
bacte:-iur. to a.not.he:" via ce:.l-to-cell contact, out sne nad to use twc E. col: pla.micis to de 
:..t: one, pRK20i3, that wou:i.c not repl~ate in strair1 W.1, anc another-, pV"t<108, that woW.d. 
S.'"ie used tne nor.-!"epl1ca:l.ng vecto!"' to ena::.le tne re;i:.icatirt~ one, ca-rying the DNJ.. she 
war.tee exp:esse:::, to get i.ns1de the host cell a"ld therefo!"t': replicate. 

He!" U: timate airr. ::.~ to put together <:. genenc ma;: cf the single-ca:-bon-aeg:-acing 
genes ir. methylot:-ophs ax tc develo;:; c. vecto!"' it.. t!"1 a s:~ng p:-anot-e:- to fac::.J.i:ate increased 
gene exp:--essi.or. ir. tnese orga.'1is:is. CExtrac:.eG frar. Newswatcr., 6 June 1983.) 

ln::7onne :.ne sp:.:..ce 

To obt.ai:. exp:--essior., TI.met?"! y C. P.a.:..:.., .Ag!"igenet1cs' resea.-ch di:--ec to!", joh.'1 r:. Kem?, 
w:-ic neacs tne nnc:--0:1clogy sectior., anc No!"l.lDOtc l"'"..ra:.., a postcioctora.:. researche:" ir. Kemp's 
ct.ne:- labo:-ato!"y c.t :.ne Ur.1ve'."'s:tv cf' ~:.seer.sir., use: as c:. vector tne same r-... -p:.asr.i.C I tllllcr­
indocl.1'€, f:-c:rr. tne c:"ow:-1-ga:.:i.-inaoci.ng Dac~!"':..i.r... hgrobac-:.e:--:.urr. tume!"aciens, tna: they 



de~:oyet ~:-::::--e. ::~:. ::lis :.i:le ::iey :..."':c:.ooee 
seq:.Jexe :::SS::...."'lg ::: ':!"!e :~:..:-s: cor:s::-u:::..;,:-.. 

7..."l.e :Nl-. cx::...."lg for- :::.."le a!!:::.::: ac:c:: :::f ':'.!'le ge:ie 
~ey ~o;ee :tie ge:'le ::.o a ::>e::e; :..oca':'.:..or: or: ::.e 

;::as:ic a."':C :.11::.~:..ne: :ne ;:nasec~::: ge..-ie ;r.:xr:oc..e~. :;:.. -d~ 0r"~Y :i.~ :c.~ ~-~y :~o.:. ~:-~: ... 5Q..,.: 

s:.rcng evide..."lce :tc.:. :::e :-~reigr: ;>!""ctei..:: ;J!"'O::x:::.:>r.. ~s act.\..ia.l..:.:; d:""":.ve:: jy :..~ ow: t'r-cmot.e~, 
:10: a :i-;::i:-:;znc:e:-. ~.:...S ~ a ;x; ir:: ".:lf co::;.:en:ion ;..tie?: ::.'l.ey :-e;:o:-:ec :.'i.e::.:- :..a:est ;.o:-i:< ::..:: 
A;::-:.:. a::. ::ie :e:;;s - :J::ive:--s:..:y :::f :i!.:..:..:0:-::::.2, :...-:is Angeles ?la.-:t ~lecU:a:- 3iology Sym;:x::is:..u:: 
i:. Keystone, :o:..o:-a:::o. 

'l'l·ne:: !ia:.:..' s :eat measu:-es :he amoun: cf fore:.:-,:: protei."'l i.:: :he genetica:ly enginee:"EC 
ca:...:.us :.iss~~ :: : ... :....,cs :..:.~~:..e !\.:l.l-~engt..""l ;hasec~:.t1. !-t)s~ ~=~tis ~leave:i :r.t-c :ragments -
a:..':le::.. t .somewna: d :'...!fe~ntly :y st.r.~owe:- ane :..Jcacco. 'iii'hen he :::ix es j)U:-e pha.secli."l ;.."i. :r: 
g:-o:.nd-u;: call~ c:-o>«l-gal.l tissue - a ;r~ess :i:illlicking ex:::-ac::..or:. - :..°"l.e protei:; deg:--ades, 
but i<el:;i ':lel:..ev~s :t-.at :.'le losses may occur i.:: t;.'le cells as we:..:.. Th.:s ;.io:.ild be one ex:plana­
:::.or: of Wly !-t:ms:rntc' s gene-s;licee pet:.riias exr-..:..::::..: an-:.::..:iot.i::: :-esis~r..ce f~ a clonec 
":>acte:-ial gene, ;.inil.e researche:-s have beer: \Zlab::.e :::: extract any of :ne i«l.nal!lyci.'1 deg?Cld~ 
:ion enz:J:De !'rem callus tissue er regenerate whole ;:ilants conta.i."l.::....rig t.he gene. So fa:-, no 
one !-.as :-epo!"teC !"'ege.'le:-atior: of sU'lf2.owe!" plar.ts frat callt:S tissue. (Extracted !'rem 
Newsi..atch, 6 June 1983.) 

E. Celi membrane gives oxvgen-free boast to anae:-obe resea.rcher-s 

'Work with anaerobic mic:-oorgar..isns, m':.il oo..- di.f~icult or impractical, can be e;u;ier 
thanlc; to a tecmique reported by Dr. H'Jware I. Adler at a symposiun in :.atlinburg, Tenn., on 
Biotechnology for Fuels and Chemicals. By adding a partially pur ::..fied Sscherichia coli 
membrane fl"'actior: that N!!lloves dissolved oxygen fr01. bacterial media, Adler, who is a 
principal biologis':'. at Qa.k Ridge National Laboratory' has groW'l 18 ci~eren':. 3pecies of 
an.:le:-obes :-e;:rese:i.t=..:- · eight genera. tie has filed a U.S. patent application on his process, 
;,i. ~h r.:imself as ass ;nee. Ad.le:- has tested !.".is membrane fra::: tion or. '. i cisease-causing 
anaerobes, inclU:i.."'lg Clcstr:i.Ci?.I!! botulin·.111, the ':lotuli.sn i::athogen, ane species of the 
3acte:-cides and ?eotc. ... n:reptococcus genera, -.i'l.ich ::..:i.fect the liver and cthe!" inte~ o:"gans. 
A.l.l mese ;:athogens g:"ew, ane for sane cf :.'lem, ctetectior: time was cut i.."l half. 

This is oow h::..S anoxic process w::>rks: The cytochra!le-en..}'!lle system ei:beddei i.'1 the 
E. coli menbrane transfers hyti!'Ogen f?"Clll substrates in the :nedi.a to oxygen ~ p:-odu::e oater. 
kL.er puts 10 ul tc 20 ul of this membrane fraction i.11 each a:illili.ter cf meeiu::., eithe?" f:-Clll 
resusperxied f:--eeze-ciried ;:o..Oer or a !'rozen suspension. The pre;::aration retains its oxgen­
N!!lloving ability for several months, and neither the membranes :-:or :.'le cxygen-constm~ 
!""'..action ;:ira:!octs are toxic to bacte:-ia. He can therefore grow anaerobes ::..n liquid-media­
f~led test ti.t>es covered with loose-fitting caps, or plate the?? on solid agar contain:.ng the 
:nenbrane fraction, then cove:- then with ordinary agar. These ;.lates are incU>ated aerobi­
cally. 

The ul :imate goal is to l'anc!le anaerobes with standard bacteriological ?"OCedures 
similar to tbose usee for aerobes anc facul tative organiS11s, sLCt as E. coli. Ad.ler has 
transformed wild-t]'P(; C. butyricllll ;;i.th DNA frcm streptcmyt:es-resistant mutants of both that 
organisn and Baci:ilus subtilis - but at an efficiency ratio of only 1: 5, OOC. Many anaerobes, 
notably C. acetooutvncllll, mcure solvents su::h as acetone and butarol. If one could change 
the cont:-ol mechanisn to i."lcrease ;rodu:t yield, microbial produ::tion of these solver.ts could 
beccme econc:mical. (Extracted frcm Newswatch, 6 June 1983.) 

~i:::?"Obial dustmen :::lean u~ toxic waste 

Fe..- of nature's poisons can c:xnpete with man's concoctions for persistent nastiness 
Compo:.n:1s su:h as hexachlorobenzene, trichloroethylene or polyt:hlorinated biphenyls ( PCEs; 
are .:...nc:-easingly building a reputation i'."or li.fe-th.-eatening toxic:ty, and a habit of escapi."lg 
frat factories or dllllp sites to play havoc with the envi.rorlllent. 

Now a new line of research is takil"€ shape in the US to combat these and other :.oxic 
chemicals that are kno;.r. collectively as cl.".lorinated a?""cmatic com;:x::iun:is. Mic:-obiologists are 
bi."'lc!ing the new techm.ques of genetic engineering to the task of trair.i."lg microorganisns to 
degraae :nese cnemicals ::..n contaninatee soil and water. &i;:iporting tr.is i.ori< are the govern­
ment' s Env::.:-omiental ??-otection Agency (EPA) an: the US Air Fo:-ce, wt-.i.ch are responsible for 
clean:..ng up pci.sonee canmmnies :.D<e :.ave canal, or cld ;:ila11ts that once made the herbicide 
Agent Orange. 

Organisns are tempting detox:.f' ... ers because they have the potentia:. tD ::lo their .ori< 
on site, savir,J :he expense and puolicity of digging up tons of soil, anc burning ::ir cheni­
cal.ly cleansing it. And because organisns :-eplicate themselves, they coul= oe far less 
expensive :nan c!iemical or :ne.::ham.cal :nethods. 
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~~~ c~a::~~ :.!"".a: ~a:-. use :!'le c:-.:=:~&tet a-=a:ic~ ~ ~ne~:-- s.:nr·ce~ c: ca.-bc::.. ?e:-ra~ 
:.!'le =cs: :.:::~ig~:-ig C.?;:':"=.a::. :.~ c. p~,:e::, ~.:..a--i:le= ~Y ::-:-- .. Jen:--. :. :..Ope:--. c. m~:e:u:..a:- ge:ie::::.­
::::.s:. 2:i:: ~:::ess:;:-- c: ~i~~:i::.ogy a: ~he ~ .. ::ve~s::y c: :'.::.n:::....'1...~..a:: :.:: CC.i::... :...Ope:-- nope~ ~c 

"-·· ~~:.:....,~ :c'!'"' :.ne i:iec. soor.. .. 

:..:;pe:- i!3 :c:.:.clio;:.ng u;: :-ece::: :-ese~:-- ~-- seve:-C.:. s:ie:-:tis~. ;:;a:-tici.::a:-ly " ire:>e!"' a.~ 
:::::.leacues c: t~ xst:t~e c: Toncol.ogy ::.:: ~ic:-., S.::..tze!"':.arx: a"lc Jo!?: Eroci<e!"' at tne 
:.::-.:ve:-s:ty c: k)e:.C.:de, J:..:;st:-C.:i.c.: we=>e:- :o-:nc :t..a: aoss fee cassive doses c: one type c: 
cicx:r-., :::J:, de:.oxi~ee :he chE!tica::.. ;..:.t:-_ :.rie ::ve:- en..-y.ne, c:r...oc!rane pJJS: mcnococygenase. 
a:-..: !rooice:" :;set ct-.ici< e:i:tr.)'Os as c. sotrce o: the enzyme tc :.-ac1< do;.c-, the messe~e!"' ~­
!"'es;>o::S:..t::.e !':::'."' ;:i:-O::u:ing :t. 

S:::ie:::is~ a: the 2?1' a~ eage!"' t.c see cy:.oclrcme ;:>LJSC· ma,-0)..-yge."lase wo:-i< on otne!"' 
a:-a:tatic coci;>omes carunoc :.c OU!"' µ:::.."cut.ee envi:"orni~t. Lope!"' ;::la.~ tc isolate the gene that 
cooe.s fo:- pl!5C ::-a:. a lb:-a:-y c: can:idat.e mamna:..ia"l gene sequence!3 ane irule:-t it i..."lt.c yeast. 
:he yeast w::>-.iic be ma:ii;>~at.ee t::: exp:-ess the gene ane tD ma'1:.If'~ttre the enzyme i..."l la."'ge 
qua."lt:.:.ies, aoc eve:.tL::.y be ~::..e to th:":::.ve or: nexachlorobecz.ene a.'lc othe!"' o~fene~ cat­
p:H.n CS • 

Tua: mu:::t acca::;i:.isheC., :.he yeas: ;:i:-es\Jlla:i!y coU:c be s;i:-ead ove!"' Seveso in It..c:.ly, 
:':mes E!:acr. ::-. !ot.sso;r::... anc ~tiler p::.ac~ i.tle?"e c::-J..o!"'inateci a."'ailatics su:::h as T'.:DD have 
ir~inl.EteC t..'iemselves ::..nto the errrirorment. 

'!he F:PJ, w:i::'t -:.::..:.::. the s:::.l i.-:.th bugs mt::. ectensive !'ield w::>rk shows i.be':.he!"' tne 
Ir.icroorgani.sts i..-:.::..1 w::>!"'k oU:.side the laboratory a.'lci bas already engage: an ~ine:it pioneer in 
the ~e:c o: tiotecilnol.ogy tc canp:.ene:it Lope!"'' s a;:ip:-oacr.: rr.. /... !".. Chakl"aba:-ty, 1tic:-~ 
ticlogis: a~ t.ne MeCica:. Ce!it.re c~ the tr.i.iversit.y of ::..2..inoi..s in Chicago. 

Ch~a.=>2!"'ty is concentra:ing ~i:"st o:-. cr.ga.!"'.i.sts he scra~c up !'rm :.Ove cana::. an: 
othe!"' Ame!"'ica:: dunpsit..es. The orgar.isl:s had learned t.o live on 2, l., 5-T, one ing~ient of 
the i!lfamoos Agen: 0:-ange. iiio!"'king frm these, a.'lC! with n:.icroorgar.i.s:!!s he ~ ci.:l. tl.l!"'ing i..-: 
l:is :.a:io:-at.o!"'y t.c metabclise related canpotricis frcrr. the cblorociioxi!'. group, Ch~aba!'ty is 
seeking a si.ngle cu: tu:-e tha: can degrade 2, 4, 5-':' to tile µ:iir.t W"lere hea\"ilY contani.."lCiteC 
scil ca."l be rettrnee ir. a matte!"' cf days to heal thy soil that car1 suppo!"t plant life. FraL 
Ci.is 1ticrobl.£ 1tix, he hopes to find the plasz:id DW, res;>onsible fo!"' the degraciative ability. 
He can ther. a.-ii: a:; arsenal of microorganisns ;.;ith an inhe!"ited lust fo!"' a variety o: dioxin 
canpounds. 

The US Air Fo~e has also latched onto 1ticrobiology as part of a la."'ge pollution control 
p:-ogramme !"u:; by its Engineering anc Se!'"V'ices cent:-e at 'fyndalle Air Force Ease in the 
Flo:-i.da panha.rx'.le. In one project, scientists at iiiu!"t.sllith t.i!" Force Ease in Michigan a.re 
ta.King thei!" f:.rst close look at an o:-ga."list that ~ fomc happily growing in the processi."lg 
towe; of a mecha."ilcal cie-.·ice for cleaning trichloroethyle:ie ol4. o: contaminatee gromdwater. 
T:-ichlo:-oe':.ny:ene is a toxic industrial SJlvent. 

Dr. James Tieeje and ~. St.ephen f:oyd at Mi.chiga"l St.ate lhive:-sity, are awaiting f'i.nal 
app?"oval cf a gra:it tc suppo!"t f\.l!"'the:" resea.'"Ch of a startling and previously ll'll<nown 
anaerobic o!"ganisn, which they foirid :in slws·e !ran a Mi.cr.iea:: sei..age t!"eatIDent plant anc if, 
lai<e sediments. ~ yet unname:, the organist pe!"'forcs a novel trick - it rmoves the 
chlo:-ine atm h'ar: tne chlorobenzoate molecule, maki~ the resul ti~ benz::iate compound 
vU:..ne!"'a=.le tc fu.-~e:- degradatior. by l<noi.r. ae:-obic 1tic?"OO!"'ganisx:s. 

;:.: tro~r. ct.lo:-oe>enz.oat.es pose little :-isk to the enviromen:., this decr.lo!"'inatior. 
magic mi.gn: else "'-'ri< fo!" otne!" crJ.o?"inat.ee cmpouncis: dioxin, hexa:::!ilorobenzene, P:E, 
2,!.,5,-T an: tnei:- i."rep--essible classnates. In tne lo!'lg nr., it is hopec tc pinpoint the 
gene tnat conaucts tr.is sleight-of-atar., ane join othe!"' mic:-obiologists in the lates-:. 
p'J:"su:..: of the pe!"'fect microbi.a::. dustme:-.. (Soiree: Ne;; Scientist, 5 May 1983.) 

~lC?"O~t::acie Oeicin£ ae~nt to substitute fO!"' salt On ~~nte; roads 

!"i.elc trials i:; ::.w;i s:ates of the US~. this wa!"' anc next .t..12. test a mncorrosive, 
::.ioaegraea::.le oa:::te:-io-prociucee sut:stitute fo!"' r.igh.;.ey deic::.ng salt. Worir.ing under a half­
m:..:.:.ior.-oo:...l.a:- R&:: con:!"'ac: frar. the FederC.: P.ighway .A.:llcinist:-atio:-. (rd?.), scientists a: SR: 
l~t.e:-na:. have ide:i:ifiee a fe?"'l!lentatior. me:hoe tc proouce calcillt magnesim acetate ir. la"'ge 
qua:-1tit1es f!"ar. oicmass feedstocic> su:::r, as co!"':" .. 
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;:roc~ss. :ne ~ganis: ~r:-ver-~ s:..:::;:e $.€2r'S :...: ace:.i~ cc:.::. w;.:.c~ :..s ~ssentia.:.:.y 4:..."'le o~:-· 
;:::-oc.u:::: c:.-:e:- ::-..a:: :iei.; ce:..:.. :::ass ::-.a: :.: ;:r::xixes. '!he fe:-men:a::.o:: me::x>d uses conven:iona:.. 
:.ec!'nlqti?s :.o corr,.re~~ c:>~ :o s=.;:2..e sugars, ~:ie:: ft!~e:.:..s :.heSE: :~ ace::..c acic.. 4:.-!'le~ 
ace:ic:i::. ;,as cmser. for :.'le ;;~j ec: oecause :..: ;ira: u::es .3; ?er ce:i: of :.'leore:ica: :r.ax::::Ut 
y-:..eJ..= .. 

CMA ;irooocee !°?"Clll a eel"':': gra:.:: feeds:OCK ;.oul.c cos: seven or eigtt ::imes :ncre :.-a:: 
SC.:..:, o:..:: ;.ne:: the cost cf SC..:..t ca:iage ~ :.'le r.ighi.ay syste: a.'lc :.'le envi.ro[J!len: is :-acto:--eC 
i.::, :..:se cf ~A coU::.d be j:..:st:..fiee !'or spec.la: a;iplicatior:s, sue!': as areas W'le:-e salt :-mcff 
is ;xC:.uti."lg ;.;ate:- su;ii:;:ies or :.o ;rotect the decks of r.ighi.ay ":)r::..oges. :. pl"'e:...:m:na..r-y ~ 
stocy !:.!Xis, ma-ove!"', ti".at 00. is :ncre so.iU::lle t.'la:: salt a.r.c so w::iul.ci be ::iore effec:.:.ve at 
d eic i."lg :"Oad;.;a y an:i br"i.cige surfaces at :. 01o1er tenpera t treS • 

::Xtensive use of chloride sal: cieicer-s - a.bout. nine :cu:..::..on :.o:-..s each i."i.:i.ter- - to.as ·aeer: 
a ::c.aJcr cause cf deter"iorating t.."le nat:.cn' s transport i...'lfrastl"'l.X:ttre. Some esti:llates out :he 
cost of :-ePli.."' at $U7 bi.!. lion, he add.s. 

In Febn.a!] SRI del.ivered 200 tons of OiA prod.~ee by conventional mear.s to state 
highl.Ey de;:artment.s in l"ic!'.igan a."lci °Emi.."lgt.or. for" deicing !'OaC tests. FHA conside-s aiA one 
of :.he most pr~isi~ salt substitutes, Maryknowsici says. It is nor.toxic, noncorrosive, ane 
:...'le acetate ion readily degrades. fut it is available now only as a specialty chmical i:: 
limited quantities at r".igh prices. 

':!:is w::iU:.d change if a mt..'tant strain of C. thermcacet.icu:: coulc be isolated that was 
able to cburn ou: the acetic a:::id at a pE of 5 or o rat~'ler :har: th 0 ,~~ the wild-type 
orgar:i.sn tclerat.es. The lo1o1er pF. is necessa!"y because :.i-ie !!13.gnesiun .... ;..ides - one of ':!le 
ccmponents of CMA - won't dissolve and react in alkaline conC.itiol:".S. If F:iA fmcis fu:-'::.'le:­
:-esea.'"Ch a.'ld SRI wi.ns a nei.; cont:-act, the s::ie.'ltists plar. to tailor-make the low-p1i, high­
yielc mutant by corr•entiona:. selectior. proceriures rather than recanbinant DNA. 

It is also reported :hat Union ~!"bi.de researchers, seeici~ a cneap way to make acetic 
ac::.ci, have developed a mutant organisn that can tt .lerate a pH of 4. 5, but it doesn't p!'cd~e 
mu::h acid. (So1.rCe: Newswatch, 21 March 1983.) 

EPA aims to shoot down dioxi...'1, funds scientists at th."'ee researc.~ centers 

Engineering a mic:-oorganisn that will eat d ioxi.'l is Dr. Anand.a I'!. Chakrabart y' s :a test 
assigrment.. The University of !l:inois microbiologist said during a.'1 in terna.tional con­
ference held at Cologne, Ge!"Jlan Federal ilepublic, in April on genetic manipulation that the 
U.S. :.nv::.rorme."ltal P:-otection Agerx:y (EPA) has awu-de.d h.:im a three-year p;rant for $264, 000 to 
prod~e a b~ that will break dololl the deadly chm.ical pollutant. 

The agency is also suppoi-ting dioxin-degrading research at the Uni.ve:-sity of Cincinnati 
and Eatt.elle Laboratories i.'l C.Oll.mbus, Chio. 

The !"irst step in Ch~abarty' s project Wis to develop a minichenostat to deal i."i.':h 
ve~ small volunes because of the ma:eri.al' s ext.rene toxicity. He will have to ri.n tt-.is 
conti.'ll.DUS culture non-stop for a year er more t.o sele:t microbial. strai.-:s before seeing 
resU:..ts. His st:-ategy is to develop any mic:"Obe thaC. W:.ll deg!"ade diCXi.'l. For cpe:iers. he 
::.s w::irid.ng wi.r.h Pse:Jdanonas ceoacia, a nat.\rally occi.r:-ing soil organi.sn he has already 
eng::..neerec to break aown 2, 4, S:t, tne :-efractory ~cmponenr. of ~'le defoliant Agen: Orange, 
of i.t.ict cioxi.'1 is a ;rodu::tion by-product. Like dioxin, Agent crange ~ a chlorinated 
aranatic. 

Olaic"abarty' s P. ceoacia s::lil tacte:-ii.m could in pri.'lciple be :nodified t:) break dol.fl 
ct.he:- cnemicals besi.aes ~.4,::>-7. However, as anaerobe, it depencs on an adequate supply of 
oxygen, sc can ::.ive only ::.r. :he ':.Op six inches of soil., wel::. a;.ay ~cm .!ODe toxic che!!:ical 
deposits 100 feet or 30 below. 

The :llincis scientist plans r.c improve t."1e efficiency of the :nicrobe by constru::t:.r.g 
a ?::.a.snic :hat codes for c.ne enzymes that at:ack 2, 4, 5-7 and can :n:grate r.o othe:- species of 
soil organisns, sucn as Arth.""Obacter and Acinctobacter. To cc :n:.s he 1oi.L:. use a cosniC 
vector which r.as the aavaiitage ~':. i.i..:..2. accept large amCXJ:'l:s of DNA aoo ma.te eas.:...:y into 
ct.her bacter:.a. The genes being dealt with are oti:.e:: arot.."'ld 30 k::.looases long. Genes have 
al!"eady t>eeo clonec ::.n to uie vector tr.at degrade chlorobenzoate, a decanposi :::.on product of 
po::.~rJ.orinated bi\'.)Clenyls '. ?C?.s: . ::lut Wi. :nout practical !'ielc ::-::.als, developnent of tr1e 
:cx:.n-deg:"'ad ing rr.ic~ oblal s::-ains can.'"lot ?rocee::::. 
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=:..:..o~:>e:--..ze:ie ax ?:::S. :~ r-&C.~ ye: - :...:i =:..=>~ a F_.;;s.:. geie ~:..c .S _ ce!"'et--:.siae. 

~::.-_ '° ~~.OX ::?:-. ec-c:.--. :-esea.-:ne:- ~:.a::ie ::. JR·,-~ a: FE::e:..:.e :...C.Xi::<a:O:-ie!: :..r: 
:.::..·..z:~~. :r .. i:. :.~ :.:--:.,-~ng ~~~~:: c:~wa::.=:: se:.ec:ic:-_ c~ !!::..::..;a.eec :.issue-~J:.. :.~e:: ce:.:..~ :.c 
:-ece:'le:-a:e c ;::.a:.: ::-.c: :.aire!: ~ ax o~~ c~ ciox::-.. &le l..S no;.· ;.~:-lC.ng ;::.::: s:r:-oga:e 
:::a::;x:;;.:l::s - pe:1:.a::r.:.o:-o;:ne:-ic:.. c: ae:c:.:..a."1:, a..."'lC :ne ::.nse:::::.:::.:ie :.:n:;ane - :it.:: J..25: ~a:­
ex:ie:-l!:le:::eC ~s;rcess~\;.:.:y ..._ ::: nex~.:.o:-c:>e:-.ze:'le, anc i.'ls:l1.Lle :;,ngici:ie. :Ex:!"ac::.e: f:-at 
t~e-~"S"•a:~.~ .. 2 !'l12y ;9e3 .. ~ 

?::...::IDe:.t..ana:ic:: c~ ;:>r.C:ys:.s gas p:-O:::oce: f'!"a::. .so:..i.: wastes p:-cxia:::es low-cos: syr::...'ie:ic 
:ic.:,:.=-C.:. ~as? acco~ ing :.:.: Dyna~~=-- ~c~ :o::. !he ~~:.io~ ne~essa~- t.c u;>grade p~clysi.~ g~ 
:.:: ;:::..;:e:.:."!E q~:.:y SK~ ma;: be accc:c::;:;:.:.s.~ ir: ::ata!yt.ic o:- bioloe;icC.:. ;roces..-.es. Ir. ~ 
:.a:te:-, :he ;ir.C:.~'S:s gas :..s ;:i~e: i.r.~ a b..Ctle c-..:ll!:n CO'-:C.:::.:'..;.ng sel~t.ee anaeroeic 
c:~:--:>e:--g2.!"'.isns ~a: pe:-fo~ ~nf: S!"'~f't. co~e:-sior: a."'lC me:.t..ana:io::. A':va.l'l~es c!" ti.o­
me:.na::-.a:ion ve:-sus ca~y:::.c me:h2.r-..a:ior: inc:.u:ie a:ia;E,:.a=:..:..i:y tc a:iy 11:.ixt\re cf py:-0::.ys:s 
gases, :."'lser.sitivi:y tc poisor-...:ng by s;..;:fx ccmpomds, sil!:;i:.~iee gas clean~. ab:..:..i:y tc 
::::..::.ze r.:.:.!"'oge:: cont.z:.~:s. :n:. ir..il:za:ior: cf !"eae:io?: ne.a: to font ccil mass, a.'1C 
c:.i:-.:ti;C.:. ..:t.e:- use. CSotrce: '!e:::."mcloi::y Uoaat.e, 1L May 198;,.; 

J.. J::::.ve:-s:.:y c~- Toi0~ :-e~c:: :.ea= !!lay :-.ave fo~ a powe:- soir~ w be usee tc mai<E a 
::i::ige: e.-ig:.ne oy ~i!'lg :.he na:l!"a: moveme:-it. inside eve:-y ::.iving ce::..:. The teat fomc ti'la: 
nc::.:-a: itovene:;:.s founc ir. ce:.l.s a"e ge!'le:-a:.e:! by mu:ual molecula:- ac:ior..s be:wee:: t\.C IC.nds 
cf ;:>!"'o:.ei."' - actir. a."'lC myoS:n - ... -:-.ici: fom fibe:-s. ~e."' :."le slende:- actir. !'ibe:-s pus.~ ir. 
oe:.wee:-. :.'le ::-.:.ck myosir: fioe:-s, i: ca1.5es a con:!"'ae:io:-. cf t.ne n::us::les. !men a solu:ior. 
~-:. ::: t.:."lese fi"oe:""~ is ~aiseC. tc c ce~:c.i:~ leve:, a pe:-fect2.y :--eg-Jla:- ci..~ul~ floa ~ a !":.xec:i 
ci.-ec:io::: :..!: ca:.!See, a!: the ac::r: a.-X: myosin react iof..t:: ~r. o':.he:- by consu:.:i!lg h'I'?, ar: 
ene:-gy-c=-ea:i."'lg t:ioc!E:ica: ca:i:pomc. This embryonic biological engine i.s very fue: 
e~icien: ~er. :wr.ing cher.ica: ene:-gy ::.::~ ;:tiysiCC.: energy. (Soiree: Tec.'Jnclog;: Update, 
jl.. May 1983.; 

J.. c!"'Css-sec:ion of p!"'Ototyoe senso!"'S 

Ser.so:-

N:.t!'"'a~e 

:.,-:netr.ionine 

:.,~·sozyme 

A!". :ic:..U"et:..c ib!'illone 

iie ;:e t :::. ::..s 5 

A:: t::.ge:-. 

i1eavy me-:..a:.s 
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!"b:"""e :.ha!: ~c~ atva.~eC oot::::--:.es. :U.:s:.~C.:..ic. ce;:er.Cs ~~ ba:::.e~:a.:. :::..:.roge:-: :-i.xat.:.Cr. 
:""a:he:- ~"la:: s: .. ~:!1e:.:.: !'" .. :.::""cg~ :e:"":.:...:.~:--s.. ~err.. 91::.....,e, o: :...,e :e:::.:"e :or- re~:i.'"lcE: J~ 
:ie3ea.-c:-:, Ai.;s::-a::.a:: ~::.or£ :Jnive:-s.::~· . :::ar:oe~. Aus::--CC.:ia; a.~ ::-.:.s co-wc:-l<e:-s !".ave ;iro:iee 
genes :-es;:x:i'-s:.:::.e :o:- some of :."le fi.:-~ s:e;::s :.=: es-:.a.t:::..S.'li:ig ':..'1e symbio:.:.c :--e:ationst.i;:: 
:)e::-ee!': ~:.~~..,gen-!":.X:.r..g ~-=..::oc:.a:.. bact.e!""i...a a::c C.:.over ;:.lan:.s.. ~:-ge p.:2.S:li1s :.:; R~.i::ot:iuc 
~:-:..fo2..i, :.:ie oac:.e:-:.u: :'es;>o:-:~~le ~o:"" :i:.:.rogen !":.xation in c2.ove!"', cent.a~~ :."le genes !'~:-­
:>ot.": r::.::.:-og~.ase e:-~e and fo:- :he bacte:-:.=.: cc::-.t:-i!:lutior. t.o fon::at:On o: ~oco.iles i.."'! t."le 
;:lan: :-oc-;.s. :"::is :.s si:ila- ':.a ::ie s;im=:ictJ.c sys~ i."1 al:al~a. C-en€:-C..:.ly. :-hixobi.al 
::ia::::er:.a · .. -:.:..:.. f:.X !".::.t:-:>ger! only ;,ne:-: :ney ar-e es:atli.shee :.~.side oodules :o!'".llee i."1 :he :--octs 
c~ legi.me p.:.an:.s, su::: a~ clove:-, alfalfa, C!"" soyt>~"'ls .. 

!:hi.."le' s g::-o~ is sea:-c~"lg fer genes :-esponsible :Or eac!: step of t.'le ncxiulatior. 
;irocess. :hei?" a;iproach i."lvolves detectior. of nodulation genes ':ly oal!Si:1g a !!!U-..ation in the 
;::las::id :NA wi~ :.."le T~5 tra."lsposon. The ':.:"anspCJS)n i.'lte?":-upts a gene's ~ sequence by 
in3erting i:self :L-: ~ ~'le ::lNA chain a..-X: inac:ivat.es the gene. IT :he bacteriUll cont.air.i."lg 
r.he mutate:! ge."le o.i.1: r:ot pe:-fora cne cf t.'le :xxiulation steps, then t."lat gene is obviously 
involved. cnce icie:ltifieci, :he 1..lllllutateci gene can be ::..SOlateci anc cloned and inse!"teC into 
:he muta-;.eci bac te!"iLm. !f the m.1..'tant then fmctions nonnclly, the gene's fmction is 
con!'irme:: . 

~i."le !las a:sc transfer!"e:i INA sequences ccntaini."lg genes respc~s:.:::.ie for oodulatior. 
cy R. trifcli into cifferen: bacteria, ot.'1e:- miz.::ioi.a: ba:teria anc ~so Ag!"'Obacteriuc: 
species. ::-.a: no~ly do net produ::e rxxii.;.:es !.!: c~over. He !las oeen ~le ~ ma.i<r= :..'lese 
~ac teria in fee: ;:lar: :s ana ~rocu::e snaE nodU::.es, but the nodcies de not !'laVe the ca:iplicated 
stru:t~e :ieeaee tc ;iroviae a.."1 emr::.rormen: in ;c.ich :he nitrq?;er-.ase ca."l be ;::rcducee anc 
ca~yze ?".i:::-ogen f:.Xation. ~ ':..'lo~h he !".as icient.ifieci genes i.riv&. veci in :he ooaulation 
;irocess, g;ine has nc idea ;tiat the genes' prcteir. i:rodu::ts are or exa::tly ho;.; they !\metier:. 
(Extrac:et f!"m ~ener.ic '!'ec.".nology News, Ma:-ch 1983. Address: :58 i...im.ocxi ?la:z.a, P.O. 3ox 
~304, Fort~. N.; C7C24, USA.) 

Australia - Hi.mar: ':int hormone agreement 

Genentech, the biotecnn..,logy ccmpany f:-an the r.m:..ted S::.ates has sigr£1 an agreement 
w"i th :he :bwaro 2orey !r:sti:ute o: Expe:-i:Den-;.al P!":ysiology anc ~dici.."le :.."' 1'1elbourne for­
ccmme:-cia: deve::.o!lllent :Jf the hunan-bi:'th hol'"J!ooe, :-e::.axi."l. The X>rniooe has great potential 
for alleviat.::..ng ;:!"'oolms diring cl".ildbi::-t~ anc, pe!"!".aps, in :he t:-eattnent of arthritis .. 

The dea". follows the recent annomceaient cf :he ;irodixtion of a ;iure for.:i of the ho!"'Jlooe 
oy :"'esearcne~s f~~ :he i..~stitute,~using genetic er+.gi.~ering tecfr.iques .. Genentech outbic! 
:-::.vals f!"an JalJin, frit.ain and the United States. 

Acccrni."lg t.o Dr. De:-ei< Denton, d!.rect.o:- of :he Florey Insti:ute. the agreanent wit:: 
Gener.teer, should allo;.; cl:nical trials cf the honnooe to t>egi.'1 within tW) years. It could be 
or. :he ::iarke: wi thi:: four years. Under the agreement, the i.ristitute ,....~ll receive :"Oyal ties 
if Genentech successfU:.ly markets t.'le honnooe. (Source: New Scien:ist, .., April 1983 .. ; 

?lar.: sc1en:ists i.:: Austr-~ia are developing a vect.o:- t!"ley oope ;..ri.::.:.. !llakP. the genetic 
engineer-i.ng of car.. a.-x:: o::.ner cer-eals a real.::.:y.. Over 500 ;ieopie loi"lc attendee :.'le Genetlc 
Mar.:.pul.aticn Impac: or. Mar. ana Socie::.y ::iee':.:.ng a: ·:::ilogne, FRG, in Apr:.:, hearc ho1" :ra."ls­
posa.bie e:.mients ::: cor.i :::W.., so-called !ls elements, coul.c be tu:--nee i:l :c vectors fo!"' :rans­
fo!"'Jli."Jg mooococyleciooous c:-ops. &le!': a ·Jee to:-, laclCi.ng in :ncnocot gene::.c englneering, coU::: 
pl~ the gap :ne :':. ;:,lasn::.C may f:.ll 1or"i:::.t. c:.cot.y::.ecoos su:::h as tobaccc, :cmc.toes. and oea."ls .. 

::.r. J:.:r. ?eacoci<, .:rJ.ef cf t."le plar.: ::.ooust:-y c:.vis10r. at :he :::Ommoo1oE:a:.th Scienti!:.c 
an: :."lcus::":.a.: Resea:-c!". J:"ganization '. CS:::RC I ir. :anee:":"a, re?Qrc:ec or. ~s :..c.rk ;.;it!: mU""..ant 
strains c1" ~~rr. ~r~:aini..-:g Cs elB!ler:cs ;..,-.... :r_!"l ":.heir aLc~hol de~ya~genase ~ ~~ gene. 
P.eacocK !"las :.sc:a:.ec a.~ ~lor1eC t."le ~ elener.:. ax ALF. genes :...~:.o ~s~~e!"'ic:--. .:.a col:... s: :.i­
ma:e.:.y, :1e ·.r_:..:. ::-:; :::..:c:-01:1jec ting :ne e::.E!!le:1ts, :o:-:ta:.."lin.g foreigr. ar:c "...r. genes :-epackagec 
:..:: ::. cc:.: ;::..asr.!Cs, cl:'ec::.:.y .'..:1:0 ::.ne ~ytop:..asn c~ s~ngle corr: ce.:.:s. 



;;::iwi.:·:e:-. ::::.ee::c.::o:: c: ~ e:ene:l:.s i:::.:: :ne co:-:-. c~a:::::scrne depends o:-. ~ ;:r.esence 
c:i~ :..::":::· ~:-c.:::s;::csa:.;. e e_ a;ie:-,:. IC. nece:::~y : :.one: a: :ht :2:-nee:ie !."1s::. :i.r:e 0: ioiias:-..:.ngt.o:: 

~ ... :=::..:.. ::..=o~e! ~,.: .. A= cc:: be ~=~ fc!"' :.:-a.'"lsf'o~:..,g o:.ne:- ce:-ea:~ s~:: ~ .._~ec.: a."l: ~ley 
~.:::-. :="a..-:s~sa::e c:..e".'"·~::i:s ~ave n::: bee:-. ide~::..~:.~. 

~.:..c:-c:=.,:e::::._.,~ eng~"lee:"'eC ~ e:.ene:'l~~ ::.~:..: a co:"":: ce:: 
e:.e:ie::: ~~~y ~~a~s:o:""::~ c ce:.: ~:le:: :.:. ~ i.!'!~ide ~e n..i:le~. 

co..:..c be :::.:::.c~ :. The U5 
er: t.h€ i.c.y i: coU:c eas::.::.y be 

:ie_;?"ade:: r:y e,r:::y:r:es i:: :ne cy:.o;;:as::. 
C.:. ~e:'e: co~ ct::.: :..:::.c ~ ~a:.:re ;:a:::. .. 

Tue jigges: !"l:rcle ...:.::. be g!'"'O...:..ng t."le gene:ica:.ly 
~ .. :ha-les E. G~e:-., ~esea-c!: C~~~!"' a~ ~lec~ar 

Je!"ls::.cs. ~c .. ! :..:: ~~nnea;x::.is, t-'.:.:--: ... ~ has deve:.ope: wa.:.tre co~ p:.a.,:.s ~~ar. agg!"ega-:..es a: 
ce:.::.s g:-o;.::-; ir. su.s;:>er:sic:: c;.::. :.u:"e. By choosing ce:ls !'!'"c:t :."le emb:--yo::ic pa:--: o: t."le co!'":': 
see::, :.~:-. ca."e!'..:..:y a:j·..:s:ing :.he a:r:o.r::. c: ;:irc:i.'le i:". ~-'1E nu:.;ie::: meeiut, ne can gro,.. 
:~~a:-le ec:~~::ic ::L::..~ i~:c ad~ t p:a:l~.. The i.:._ t.ima:: .. e gOC: ~ c S:...ng:e ce:l usable fo; 
~e."le:i: e~inee:-i."lg a"l: so:n.c.:ic hy':l;id:.za:ior.. lSctr""ce: Nel.'S..ratc!:, 2 !".zy 196:?,.) 

~s:ra:.:.a:-. gO've!"'!'IDen: is :.D<ely :.c es:abli.S:-. a natio:ia:. biotecmolgoy p:--ogra:nme t.c !'unc 
s;:>ecia:.is-:. !'"esea:--ci: g:--o~s at mive-S:. t.ies anc r.c es~li.sr. ~ ve o:- s:.>: o.o'."lci-class bier 
:.ecrnc:ogy resea-c:. cer.:.!'"es. lr.itia: !'l.l:'lC.i.'lg may be S2 n:il:.io::, pe:"'haps mere, :--ising tc 
$:~ r.:i.2.:.io:: ...:.::-~:: :t.!'ee ~a-s. A:.:st!'"alic. al~ i.an~ tc es~blis!': a ve::-..tre ca;::i-:.a:. ma.-ke: 
!'or ::.:-..a.'l:ing !".lg!". tecmo::..ogy !"i.~s. (Soiree: Genet::.c Technclogy New.'S, June 1983. Address: 
1 5E :...in>r.>od P:.aza, ::.c. fox 1304, Fort Lee, t;.; Oi02L;, USA.) 

Ganada - tio~echnologv pl.a:! gets c ch~ly !"'ecep~ior. 

Fe:- yea!'"s :he cana:ia."1 gove;:nent has conside:-eC p:--anc-.~ing t..."le cievelo;ine:-i: c: a bier 
:.ec:n::::.ogy ine:s::--y :.!'l:'"o~:-. !'"esea:"'ct grants. A: one ;:oi.'lt, Canada decline:: r.: joi:". i:". a 
:--esea:--c:. e:!'or: s;ions:i:-eC :iy th€ l.r.:it.eC tE :ior:.s. No;;, ir. a ~-;:i;ise move, :.he gove:-nnent 
!'..as ;.rl\'eilee ;:::ans tc :unne:. mo!'"e ~ $~: c:il:ion i;:itc tiot.eci'lnclcgy :--esea""C!:. Equr.l.ly 
s:r;irising, t.he ;.:.a:-. is !'"undng in:C sane Sla!'p criticist. 

U:'loer the latest p:--oposa.2. frat O':.':.awa, -..he t;iggest. pa!"t of t.'le !'mcing ;til gc tc 
cons:.!"~t a $5C n:i.:.l.io!l labo:--ato!'"y in M:mt!"eal, ;t.-,ict. will be the CO!"!ler~..one of canada' s 
biot.ecmolcgy st!"ategy. 'Ihe s:!'"ategy calls for e!'fo!"ts t.o be focusee, at least. init.ially, on 
ar.im~ diagnostic che:!licals anc vaccines, bac te;ial O!'"E leac:r..irl\, pes: control, nitroge=: 
!'iXa:.ion, ane genetic e!lginee!"ing. A!-eas o!' p:--ime interest tc Canadia"l inC:ust!'"y incl we 
fores: p!'"cxi~ ts, food p:--ocessing, mine!'"al recovery, high-yielc! plants, n:.icrobia:. ferti:i­
za ti on, and heal th ca!"e. 

C.Onst!'"i.c:.io:. o!' -:.he biotechnology cent.re W:.11 begir: by the ene of 1983, i.'iti". c::::mpletior. 
s~ned~e: for late i985. It l.'i.ll nave a'.". a"lm.al bu:iget of $40 million and a s:aff of 220, 
iocll.J:iing 60 scientists anc! 120 t.ec:hnl.CianS. canaaa' S National fesea!"Ch C.0U"lCil lot..J.l hire 
the !'"esea!"'Che!'"s ane ad!l;inister the ''esearch centre. 

canaoa decli.'led to biC on a ;r.oposec! Unitee Nations biotechnology centre afte!" con­
c:..u:i ing t.hat. the facility '°"'uld have been too costly and would have for.used on biotech­
nological t;aining and resea.-ch i.tlich w:>uld have been of less value to t.he canadian econany 
tr.a:. a canacia.1-spor:s:iree cent:-e. Several CanaC.iar. cities, inclu:! i.ng l'bntreal and Toronto, 
hac y.ess:re:: 0:.ta'-C tc t:ic or, the li. t\. resea!"'Ch facility. 

C::-i-:.ics c: ':.he :a:.es: p:..a-; content that the gove!"!'Jlle:it's app!'"oacr. i.s napnaza!"C, designed 
;i:--lI::a"'ily as a:-. e:i;;:..oyme:i':. me.as:.re for tne vas: pJcl of technic::..ans put. out of w:>!'"k by the 
aec:..l!le c!' Canad< 's pharn:~e'1:.1cal indus:.!'"y. That. ciecl::..ne, they note, w'as b:-o~h'- abou:. 
:..a-ge::.y :.n!'"o~r. the ~CJ:al i:": 196~ o!' patent p:--c:.ectior: for d!"ugs, >ilicb p!"cmptec a m.mber 
cf m~ tina:ional d!'"l.f C(Xt;:;anies tei close their CanaC.iar. ?"esearcr. operations. 

C:-~tic~ c.lsc co~:e~: ~ha~ ~he~e is a dea."tt ir. r-t>nt~ec.~ 
neede:'. to give p!'"oper camne:--cial di:"eet.ion to p!"ojects. 
2: !".ay , 98:,. :' 

cf the so:-t cf ::.ndust!'"y experts 
( E.xtrac tee f?-cr.: Chemical Week, 

P~ ::..:-. o:ne:- f.;J:-::ipea:-. cotr.':.ries. t.ne:-e a!"E: l.'".ciesp!'"eac fea:-s ir, ~G :hat tne count!'"y 
:::g:-:: fa:..: be:::..ne :..r. :.he fast m0<:ing f1elc of oiotechnology. The agreement oet.weer: fbechst 
a"lc'. i12~>a."'C U:-.:ve:--s:ty tc coope;at.e ir. w::irk dme :r. the United States has therefo!"e causec 
c::in~e!'"r., a.:. :.n~~;, aec::..s1or.!: by the c';tle~ tw=. la~ge cnen:icc.2. g:-oups tc support ?"esea~:; 
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ce::::-es '~ :ne :RG ;;ave cone some:.=::....'"lg ~ ~s::..::re co:::-idence. 3a~; :-.as ag;eed :.::: ;n·ovide 
Y. :: =:..:..:..:.:,:: ove:- ::-.ree :rea..-s :.: :ne ~ ?.:..anck :."ls:i::..e , MP=:: at -:o:ogne :or ~searc:: :..-: 
;i:-eee.i.ng' ;,c:,;_:e '5;..:;;i ;.-::..:...:.. :-;J;JC: :-esea.-c:: a::. neicielbe:-g for ::..ve :..ea.-s at Jo! ' ::i:..:..:..:..or: ;::ie:­

fea:" . 

... ~ac~ t.he~e has ~ee~ a :eaer-C.: ~cgramme or: ~ictec!°'..!'lc.:.ogy s:_~e 1979 anC :as: Augu.s: 
::.e :.'ler. :::i."liste:- a: :..'le :-eoe~c:.l :::i::is::-y of :ecmclogy '.3M:.'/. Anc:-eas Vor:. ai.:o...-, p:-o;x:isec 
a ''- ;:>e:- ~er.: i."Jc:-ease i.:: support :or ':.!".i..s yea!' ane a ::-a.cical ;eview !"or ':.."le :\:"C.ure. ~is 
::.ask !'las no• =a.:..:. en t.c !"..:..s successor. !finz ?i.esenr.ube!'", •ho pra::ised t.o give !'.igh ?!'" io:-:.:y 
:-.c b::.;:;::.echno.:..cgy ;esearc::. Never:."lej.ess, :he s~te of :Jiotecmology :.s sti:l causing 
concern, as :ias been s.'1cwn at :.'le :at.est meeting of :he senate of !1ax ?la.'1::k :Jesel:.s::haf: 
: ~: i.'1 Stir.. tgart. ?e:-!'.aps i:: r-es;xmse tc t."1e r'ede:-al gove!'"':'lnent' s ca:..:.. for close!'" con tac ts 
bet~en research and i.'1dust:-y, :he ~ p!'"esident, ?;cfessor Re i!!le!'" Iilst, r.as been pressing 
for more cooperative projects at the !1ax ?lanck institutes. 

Ct th: ether hand, the;e are al.ready nu::ierous institutes mere or less directly involvee 
with genetic et".gi."leeri."lg anc biotechnology, sane with i.11dustrial support; for exanp:.e 
bioc~istry in ~:-tinsried, bi:: logy and virus research i." 'Iebi.."lgen, genetics ~ :2:-lin, 
i!mnmclogy in Freibll:"g, experiment.al medici..".le and bioi:tiysical chemistry in GOttingen, eel:. 
biology in Lacienburg and selective breed~ at Cologne. 

Among the Larxier, Bader:-Wurtemburg is providing r:.M 3C mil:ion for new facilities at 
:he University of Heidelber-g; in Be:-lin t."lere is co-operation between the authorities and 
the ;:tiarmaceutical !'inn !:chering with M?I for molecular genetics. Supj:IOrt frcm t.>ie Lander­
is also being given in Munich and Cologne. 

The mai.'1 concem at the M?I senate meeting ;.as the shor-tage of suitaoly qi.alified 
:-esea:-che!'"s. Many r.ave joinee the br-~in dr-<>i.n across the Atlantic and more resources are 
neede::: to stop anc eventi.al:'..y to reverse t.'le flow. :.l tix:n~h these are expected tc be 
prov id~ by the federal m:L.~stry in ;:iart, it ;as felt that sue:: funds shoi.:ld no-. be 
cnannelled L'1to large state research centres. :hus biow-hnology W"'..11 do little to help EMFT 
to solve the ;roble:: of what to do with those centres t."lat have outlived their orig:L.'121 
purpose. (So1rce: Natu."'e, 21 Ap!'"il 1983.) 

FRG Researchers develoo new genetic engineering technioue 

Altho~h at present Ja~n and the United States rave a considerable lead CNer other­
irxiustrial nations ir: various areas of biotecmology, :. t w::iuld be mistaken to expect news of 
successes only !'rem those countries. Elset.here as ..ell notew:irthy achievenents are being 
macie, for exanple in the la.."oratories of the Association for Bi.otechnology ?.esearcr. (GBF) in 
Stoeckheim near Erauns::h1oeig. It is her-e that in recent years the genetics section in 
pa!'tici..:l.ar has dra'l.'fl attention to itself, such as thro~h the developner:t of the so-called 
cc3Ilic method, for exanple, which could beccme an import.ant tool in gene technology. 

For the injection of the OOA material into t."le bacteriun, this method uses so-called 
bacteriophages. These vi."'USes, which are only a snall fraction of the siz.e cf a bacteriun 
an:: ;.hich are ccxnpletely hannless tc people, are bacteria killers, as their name already 
signifies. They can attach themselves to a bacter-illll in relatively large nunbers. The gene 
chain ""1ict is accanmo:lated ir. their heads then oours out into the interior of the cell a."ld 
uses the cellular apparatus for its 01o11 propagation. In this process, t'ie bacterillll perishes 
as a rule. 

The pre:"equisite for the developnent of the cosnid technique ;as created by ?ritish 
scient=..sts, wnc su:::c~ed in removing the ir.trinsic DNA fran the heads of bacte!'"iophages, 
mere ;:irecisely t!'lose of ::he oacteriophage naoe:I "lanbda", arxi then f'i.lling them with foreign 
DNA. The ?raunschi.eig gene technologists ..ere then able to ;:reduce a sort of optimal 
::ransj:IOrt pla.snid. It is very short, so t."lat :..t can accanmc:Cate mt.er. foreign DNA, and it 
contains above all a "cos" site. This could be called :.he "splice" site of the ri.'1g. I: is 
:he prerequisite for tne plasmid being aole to be ~orporated by the bacteriophage head anc 
:.at.er, afte; the oacteriophage attaches to the bacter:..i.m, for being injected by ':.his into the 
new host ce:l. 

~e bacteriophage is thus u.sec as a vehicle. Si.nee as:..de f?-an the plasnid forced upon 
'· :ne oacte:"iophage ::ices not contain any DNA which could be dange?""Ous to tne bacterillll, the 
bacteril.lll also does not suffer any :icrnage beca~ :Jf tnis bacte!'"iOl)'lage attack. ~e injected 
e~argec ;:ilasniC is :hus ?roµ:ogated alo~ ·wi.tr. the bacteria and can develop :ts intri::sic 
ac:::..v:..ties. S:.nce the cos:nid tec:r .... :..que ::..s st~l ~ its lnfancy, .1.t ::..s difficU.:..t to ;::roper~y 
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Gene :!"'a-:sfe:- a"'JC p:-odu:::ior, c: mcr.oc:on£ a.".l:ioocies ...:...:: be fac.:.2.:.ta:ee by a ne•: 
;:J!"'Ocess, aevelopec by :.:. :im:ne!"C:la.-.:-. o: :.he N".::::.ea:- Fesea."C!: Cen:.r-e (Jue!.icr., FRG), ot:ict. uses 
e:ec:!"ici:y ~ !'use :.he cells. &.:~s:.ames .::.tt..ir. cell -=.:ls a-e encapsciatee more eas:..;.y 
:;.a:, >.-::.r. ctr!"en:. me:hocis. S.ect!"'cfusion exp:ises ce::.ls :.c a lo;.;-leve:i., no:-..-:r.an~eneo~ 
e:.ec::ic ::.e:c -::.a: o!"'ien:s :.he cells =..:.t.c a ci!"'cle. J.. C.i!"ec: ctrren: pul.se opens JX>reS in 
a:,:ic:.:1ing ce::.: ..c..:..:::..s, a::.la..-:.ng a r::ixing c!' cell contents and thei!"' f'usi.o::. Tue pe:"llleability 
c: a ce:::.' s o:.::.e: i.e.::. car: C.:::..s: be ci".a.".lgee by the met.hoe, C.::.lo.."i.ng substances the size o: 
genes ::: be enca;:is'-!2.a:ee. Dect!"'o!'u.sio:: is 1C, DOG :imes mere e!'ficien: thar. cU'"'rent methods. 
'.So1rce: ":"ecnnclogy U:xiate, 2~ May 1983.) 

~P.~ - Gene:ic engineer~nE ir.sti~ute establ.ishec ir. Berlin 

J.. cc-ope!"'ative ven~l!"'e betwee:; Sche!"'ing AG and the S:ate o!' Ee!"lin, which has as its 
goal the es-..ablismer.: cf ar. i."ls':.itut.e of genetic engineerillg, mus: be viewed as ar. imp:irta.'lt 
s:.e;: fo!" biotecmological researcr. in Ge~ariy. For the next 10 yea--s plans call fo!" expendi­
:.wes amou:i:ing tc ™ 80 i:t:..llio:::; these are to be providei equally by Schering anc the S:ate 
of Ber:.:..::. Tue cost of tne builcing and ini:i.al out.fitting a'"€ estimat.eC a: Jl>l 20 mwion, 
:.ne rtrming c:is:s a: ·™ 6 w.:..llion per yea!". Natu:-ally :he ti:)use o!' Deputies must agree tc 
Eerl::.::' s sha-E:. I!': aci~i:ior:., ar: effor: is to be macie t.c a~trac: oi.t:.side funding especia:.ly 
~=-m s;,ip!"'a-egior;al o!"'ga:-.:.za:ior..s i.".lv0:. ve:: i'"l resea-c!:", sup;:>o!"~. Tue institute >."i.ll be 
;i:ima--:L: y engage:: i:: basic !""esearch ir. t.'1e a"'ea of ce:.l bicl~y. In o!""der to ca'::.ct ~ as 
c;'.!ickl y as pcssible .....:. ::r. :ne ,;_.,ternr.tional leve:., the institif...c ...:.:.1 also trai.'1 qualL61.e: 
jir.io; WJrirers fo; science ane indus:ry. 'lhe director is expected to make a substantial 
l:Ilpac: or. the w:irk, and at the s:!Ille time function as an aciva'"lce:: scb:>ol instru:tor and 
re;resen:. the ins::.:ut.e ;.oitr. its approximately 30 staff menbe:-s. 

Ir. order to gua:-antee ltin:imal breadth in the research, there is provision fo!"' depart­
ments of tticrobiology, biochanistry and molECula:- gene:ics. The i.'lstitute ..-ill be operated 
as a lirr.itee liability canpany. I: is tc operate autonanously and indepen:lently and w'..ll be 
:.ne rowce of ideas fo; basic research at advance: scb:>ols and other research facilities. 

fl:, op:ior. on the results developed in the institute is to be granted to Schering as a 
founcing metbe!"'. I!' it is exe!"'Cisee, then the custcma-y ccmpensation is to be paiC. 'lhe 
pa:-t o: the total fin.-1 cing w!lict Schering is responsible for co!"!"esporx!s to abc-U: one-tru.rt! 
o~ the r.otal out.lays \i.",ich tne canpany will ;:rovicie di.ring the saDe period in the a."'ea of 
prcxi~: and method-oriented research and develo;xnent in genetic engineering. There is a 
long traei:ion of biotechnology at Schering since steriod hormooes have been pro:l\X)e:i by 
fer.oen:atior. on ar. inciust!"'ial ~ale. Since i979 Schering has oeen tes:ing the p:issible 
appl ica:ior. of genetic engineering tc the produ::tion of various low-molecula:- substances. 
The aiJ!l of a specific ;rogramme is the develoJJDmt of special methods to ~odooe prote~ 
ho:'11lones and cnino a=ids. In the latter area it was JX>SSible to conclu:ie the first phase of 
basic resea."'ch, successfully. (Source: Europa Chemie, 8 October' 1982.) 

;:'i!'lla.".lc - J..lp:-.a-amvlase gene sheds light or. oroteir: secre:ior, bY bacillus 

J.. :iic; advantage of Bacillus subtil:.s as a microorganim. for cloning is that it will 
o!t.e:J secrete tne pro:iuc':. i.antec into t."'ie fennenter mEt'.iUL ra:her thar. retair: it inside 
:ne ce::..s. Some':.imes :his car, make pl..ll"'ification problens mu:::h simpler. J\S part of their 
overa::. goC.: o: cons:!"'uc:ing a "general" sec?"etion vector for E. subtilis, resea!"'Chers a: 
:he U:-.ive:-S:..ty cf Helsink. (Helsinki, F'inland) have isolated anc detemineci the canplete 
n:x:le0tide sequence of tne gene for an alpha-any:.ase and :he pranoter and signal sequences on 
oo:r: sides of :t. 'lhey used tr.is informatior. to ciedu::e tne arr.inc acid sequence of the 
c.lpna-cri:yl~ enzyme the gene co:les f::i;. '!he alpho-anylase they are studying is frat 
::. . a.-r.Ylcliouefaciens. The enzyme ::>reaKs dow.-, starer,, chie~y into maltose saccaricies. Wner. 
clonec i:. 5. subti.:.is, the alpna-a::ylase ger.e expreszed - pro:!u:ee the enzyme and secreted 
-~- '!he E. su:.t:.lis ms':. processec the pre-enzyme (i.tiicr. contains 514 anino ~id mits) 
correc:.:y ::iy C.Jean .. ".lg of: tne signa.::. sequence reS?:>r:zi.ole fo; secretior;. The excretec enzyme 
r.a~ ;.;23 a-::.~.no c.cics. (.SVU!"'ce: Gene~:.c ";ec;·mclogy Nei.:s, Marc!. 1983. AOdress: 1SC Linwoo:l 
?laze., F.C. ~x 13QL., :o:~ i..ee. !\.: 07:J2i., USJ..'. 
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J.": 31 .Ja."lta!"y ..iear~?:.er-r-e :heveneme."lt a.~.nomced tt.at t."1e g01ernnent ;.oi.;.lc spe::1c 
?5 =~~1.0n :':"'ancs t!:is year- on ~"le :not::.:.~r.g prog!'Ci!l!l!le "':.c s:::i!::W.ate ~"le develo;:men::. of 
::i::itecmol.ogies" i.r: orcer- ':.:::: ";:lace ::-ance amoog ::-.e :..eae:ng !"'.atior.s ::.:: a !':..elc :hat is 
essentiai to ctr :u~t:"e" .. 

The :::iiniSt.e!"' c: :-esea:-ch and ind~try hae just attended ':.'le fi!"'st meeting of the 
"nationa.i cxxmnittae" ~rki.."lg on ~se ~ch."lologies. '!tis ccmi:ittee is cai:ixised of a.bout 
30 people ::-an :ne :r.i.~.ist:-ies of :-esear"Ch and incus::"y, heal.ti:, agr-iculture, national 
edocation, ane the t:u:iget, :naj er. r-esearch organizations. Accord!ng to the :nir.iste!", thi.s 
canmittee wi:.l ac::. as ar: act~ ;:iarl.ianent W'lict wLll spur on the mobi:..izing prog!"'Clllllle, anc a 
;:io:..itically-oriented forun i.r: the field of oiotec~ologies. 

F!-ance car~"lot !"emain out.side the :ield of oiotechnologies. :he i.i:>rlc market fo!" second 
ge.'leration bio-i.rxiust:"ies, that is, excluii.ng t.'le :raciitional fermentation industries, now 
amot.nts to nearly i40 bi:..:.ion f'rancs. "Withi.r: 10 years, this ::ia:-ket will reach the level of 
250 o:..:lion", claimed Mr. Cllevenemem.. "Fr'ance' s sha:"e cf t.~is market is now 7. 3 per cent. 
Our goal is to reach 10 per cen::. of tne market within the next 10 years." 

As the 1tiniste!" remincie1 his auiience, the field cf applications incluies the pharma­
ceutical and chemical industries, along i.'ith agricul tU:"e, food ;:recessing, energy, raw 
:naterials, and the envirorment. 

Accol"ding t.o the plan, one should expect a sr.rong growth in the pharmaceutical and 
im!rtno-irxiustries, a sizeable growth for the focxl processing industry, a ixitentially strong 
growth in the areas of water treatment anc energy. Plans for sane othe!' sectors stilj. l"Emain 
to be drawi. up. 

flbile sane organizations have already been create1 (Imriinotech by the Pasteur Institute, 
Hybridolab by the INRA), sane transfers ar!"ange:i and associations establishec, ~ench 
ind~try is sti:..j. hesitant because the ::iiotechnologies, despite a nunber of patents filed, 
have hardly led to a.'1y finishe1 prodocts yet. Some projects are now unde!" stuiy. Tue 
major nationalized groups will be encoi.raged. &lpport W"°-11 be offered to "venture capital" 
canpanies lotlich have been folJlded er which will be established in tbe field of genetic 
engineer~ and the produ::tion of mcnoclonal antibodies. 

Despite the ccmpetition beginning to appear all over the ;.orld, there is at present 
a strong desi!"'e for biiateral cooperation agreements, beti.een the Eilropean COU'l t:"ies, 
with Canada and the province of ~ebec, and even with Japan. (Source: AFP Sciences, 
3 February i983.) 

France - Government investments 

The goverrment wHl L'lVest F620 million over 5 years in the biotechnology industry and 
expects to generate a tirnover of F3 billion/year by 1985. The goverrment has already ca:ie 
fi.nds of F140 million available to biotechnology canpanies. The Comite d'Orientation jX>lr le 
Developpement des Indust!"ies Strategiques (Cod is) nas recently annoU'lced grants to three 
biotechnology ccmpanies: Clause, Claeys-Luck and. Clonatec (all frerx:h). Clal.l!le raci a 
turnover of F604 million i.'1 1981-82, with 10 per cent earne1 f:"cm ex:ixirts, in the vegetable 
arx: nower- see1 sector. Claeys-Luck is the leading Eilropean cereal prodocer and hac a 
turnove!" of Fl billior. i:: 1981-82, with 40 per cen~ earned f'ran ex:ixirts. Clonatec ;:rodoces 
monoclonal an ti bodies for use as u1 tra-spec i!'ic :-eage."lts in the heal th and agricultural food 
sectors. (Source: Technology Uodate, 2i May 1983.) 

fr-ance - Purifica~ion eouir;ment 

France's Elf Aquitaine will. have a !".igh-performance liquid chranatography (HPLC) package 
ready for delivery before the end of this year. HP'...C is widely used for accurate separations 
on a laboratory scale for analytical deter:nination.s. ~re recently H?-C equiµnent has been 
scaled-up for pilot-plant or canmercial pur::.fication of ?roteins moc!e by recanbinant DNA 
::>recesses. El!' Aquitaine's system features a colunn 30 ans in diameter and 3 metres high. A 
hya:-alii.ically driven piston ca.'1 be force<! thro~h tne ccl\.mn frcm the oottan to provide high 
p:"essure neeoed or; the paclc.ng mate:":..al, us\..0.l:y finely divided silica in a slur!"'y. The 
;:iston can also extnx:ie tne ;:acking material lo'hen necessa!"y. Efficiency level i.s 1i,000 
::.neoretical plates pe:" metre. Ca;:acity is 1 Kg/hr of produ::t per i."ljection. ::':.ow rate can 
oe as nign as SOC li:res/hr at a ?ressure of SOC bars. Proteins, peptides and other bio­
:i:olecules can be processec, as car. lower molecU:.a?" weight materials. '.Source: Genetic 
7echnoloi:r; News, June ~9l'3. Address: 15c ~inw::ioe ?laza, P.a. Bex 1304, fort :..ee, NJ G/024, 
'JS~.) 
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G:E-Monser-cic ( Fraoce:: i!: ~ei.1g fc:ine:: ~ s-:.U::y anc develo;:i biotecnnclogy) USi."lg tt.ili< 
as a :-a-.- ma:.e:-iC..:.. The g:-ou; .._..,_:..:. oe su;>po:-tec by :.he cheese manU:actl!"'e:- E.'1::-emoo:, Sane~, 
E.:.f t:io:..."'ldust:-ies anc 5ec:e-:"ves R:>cne:- (C.:.l F!"ance\. The grou;i \i-.::.:. develo;: a'1ci ma-ket 
va:-ious tt.ilk-baseC p:-oducts su::!". as lactic aciC ::::, bot:: for- the conslille:- fooc ::ndu.st:--y and 
tne !:avotr, frag:-ar1ce, ar..iir.al feee, cosne:.ic a."lc pha."'!ll~e~ icz.l indust:-ies _ As pa!":. of the 
agreaneit, Elf has a-:::quirec ~ S pe:- cen: of :nt:-encnt, a leading emne."Jthal ~heese p:-odt.eer and 
one cf the mcst t.ech.o:.ical:y aevancee French cheese make:--s. Tue Frenc:: gove:--rm~t i..'il::. 
sup;>0:-t biot.ech."Jo:i.og~- ;;itt gra:it:; of Fs>S mil:.. ion in 1983, ve:--sus F47 m:.llion :r. 1982. Some 
5C pe:- cent o: gra."lts ...:.::. gc to industry, ve:--sus Fi2. 5 it.i:..lion in 1932.. France owe:; 1C pe:­
ce::t o: t.he $35 t::..:..:iDr. w::;:--ld ma:-ket fo:- biotecmology in 1993, ve.-sus 7. 5 pe:- cent at 
p:--esent. (Sotrce: Tec.'mo:i.ogy Update, 21 May 1983,) 

: :.c.ly - Genetic engineering patent 

The ~rst Ita:.ia.o:. patent in the f'ielc of genetic enginee:-ing has beer. issued to 
Assore:::., :.he N!searcr. c~pany of the st.ate-~eC El\~ group. I~ concems a new syst~ 
~let make:; it possi~le to p:--oduce p:-otems using s:i::..::. bacte:--ia. (Soiree: Europa Chen:ie, 
22 Oct.obe:-- 1982.) 

: ta.::.\" - R£; expenditure 

Eiorne::' ical technology R&D experx!it:ure w'.ll be :::L:- 139 billion in 1983-87. The gove~ 
ment -.. -:..:1 ~:-ovicie ::::L:- 73 b::.llion and :i:rivate ente:--prise Il.r 51 billion <me li:' 13 billion 
;.:"__:.l ccrne frar: a spe:::ial grant set aside by the govermien':. for heal th and oianedical tech­
nology :--esea:-ch. It is estimated that output of the sector could rise tc ILr 58i. 5 billion/ 
yea:-- by 1987, ve:--sus TI.r 348. 3 billion in 1983, and that Italy's 1o<.1rld market share in the 
sec';.or could rise to 8 pe:- cent by 1987, ver-sus E per cent in 1983. (Soiree: Technology 
Update, 21 May 1983.) 

Japa.~ - Syt.hetic aloha-neo-endo!"'tl~in gene exp:-esses in Escherichia coli 

Cloning the gene for al;:iha-neo-en:iorphir: (o<-NE) is a gocxi way to P'"odu:::e eno~h material 
:.o stU:y. ilpho-ne~endo:--pr.in u interesting as a:i enkephalin (a brair. rr.otein) with very 
potent opiate activity. Ka.slt".iro Chsu: of the Osaka Resea"'Ch Institut.e for Microbial Disease 
( Osa~, Ja;:ian) arxl ~workers have developed a:'l improved rDNA process for producing the 
protein. Tuey fused a synthetic gene coding for oc-NE .,.ith the gene for Escherichia coli 
alkaline phosphatase \...'i tr.:.n a plasnid vector. The vector transformed E. coli anci prcxiu:::ed 
large quantitie:; of the fused :i:rotein p:--cxit.et. However, neither protein ;;as transported to 
the peripla.snic space in the bacterial manbrane W'lere it could be secreted. The Jaµ:i.nese 
g!"Oup solved this problm by deleting the contro::. region fran the fused genes anc substi­
tu:ing UVS la:: pranote:- :-egior.. Yield of a:-NE reached 1, 350 ng/c::.l witf: the new syst6ll. 
(So tree: Genetic 'I echnoion News, June 1983. Add:--ess: 158 :.inwood. Plaza, ? -C. Box i 304, 
Fc:-t :...ee, N..'. 0702J.., .t.:SJ... 1 

..; apa:-. - S tarcr, converter 

J.. powe:-fU:, di.as:.atic e:-:zyme that convert:; the sta"'Ch in rice, corn and othe:- grains 
ir.to suga:-- .....:. tho~ neat has beer. developed by the Jar;anese Ministry of Agricul tire, Forestry 
anc F'is:-ie:-ies' FoodstU:f Re9ea~cr. Instl ':'.lt...e. The e:::zyme !!lay be used tc proouce fuel alcohol 
f:--ar. ;:i::.a"lts anc ...:.l: reduce ene:--gy costs for foocistu!'~ pro:iucers. nesea:"Che:--:; extracted the 
e::zY'Jle f:-cr. a black mo;.:lc, wr.icr. :.ive:s or. ':'.he sage ?CJ,Jr; !'rar. Papua ane Ne..,. Q.:inea. After 
adcrng tne enzyme, a :.ype o: arr.y::.ase, ove:- 95 per cent of the :--ice, corn, \otleat and tapioca 
sta:-ches converted int.c S'-lgar in t~ days at :--oar: tempe:-ature. Wi tr, the conventional metnod, 
s:.a:-cr, :.s s:.earr. heate:: befo!"'E: it conve:--ts tc a paste, i.t-.icr, is ther, reactee to anylase. 'Ihis 
ne;. amy:Ca.se st!'"c.ir. :--ecuce:; the energy needed tc neat :.he sta"'C'r. 2C pe:- cent anc has a 
'--: times stronger saccna:--ification capacity, versu:; conventional enzymes usee tc make 
alcooc:. (Soiree: 7ecnnclogy Upda tE:, 1 L. May i 933. ) 
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are :ie:...'1g s:icrtchanged Dy :ne :::ount:-y' s c:r~ncy co:la;:se, econextic crisis, ar:d po::.itica:.. 
c:ianges. :.-: ~982, Mexico ex;x:>r"t.eC ~55C :n:..:..:ion "'Cr~ of' co!'~ee. ~u~ c.crir..g ~~t year a 
~as:-s~!""eac.=-.J.g : .. :...:igC:.: i~f'=ct:..o:-:. :he O!"'ar:ge leaf ~us~, bla."lkE:eC :he ccl.:1:~/' s p:-i.""lcipa:. 
cc:fee-gro;.-:.::g s-;;.a:e of Qii.apas an..: i.'1vadee '.'!eignboring ·::2xaca. Meam1t:.i:e, a :i".:-ee-nation 
:::.c::.ec!"'~'1oi~y-basec cour:te:- attack agai."1st :he i.'1festation, piannet :as: ye2I', is stallec 
wr.ile :-Exico cxplet.es :'..ts :ransi:.io:: !':-re. one ;:::resider,tial ad!::!.."lis:.:--atior. t.o anot..'ler. 

?lar::. scientists at the Ur:ive:-sity cf O'lapi."'lgo hac developee joi::t tissue-culture, 
cloni.r.g, anc se::.ec:ion st:-ategies \.Ii :h ?-.J.~cue lbive:--si ty i:: West :..afay~tte, i.'1C., arx: 
?or:uga: 's Coffee Rust Resea!'Ch Institute i."1 Lisbon, to propaga:e new :-ust-res~ant coffee 
nrieties. Right now, a rese:;.rch team at 01api.ngo are t::-ansplanting callu..c:...prod~ed plant.­
lets ::--ai: g:-01."th chambers :o g:"eenhouses. These nurseries, inst.ailed at a cost of $750,COO, 
;;i::..: s:ion :.:rn out 200, OCO cloned :"1..!St-resi.stc.nt plants every ::r.ree •eeks of t."le C:.;:ir'lor 
·;a!"iety of Ccffea il!"at.:ica. Lr1 June, they Wil.: be joi."led by a Jai;:anese scientist, P.irofuni 
Uc!".imiya, f!"'aD :ne University cf Tsuk'..:ba :;.r; Ja;:an's "scierce city", i:: a project to improve 
:.::ie :'imor ::.:.st-resistant variety by protoplast fu.sio!l. Meanl.'hile, :he !..:..sbon resea:-ct 
institi..-r.e is senci."lg a supply of :--ust toxins newly ext:-act.ec !ran :ne spores cf i.'1fectcc 
co:"fee ;:::ant~ to Mexico. Researche:-s ;:;J.an Within th'-' next six mont:i.s to apply these exu:iates 
to plant cf:lis now in tissue c:.:l ture anc lat.er :his year select those showing :"esistance fo:-­
?""egene~ticn. 

Chapingo is tranfeITing its fi!'St 10,000 cloned cati:nor f)lantlets to Mexico' S Coffee 
Resea!"ch Lristi tute in Jalapa, Vera Cruz. '!here they i.i.ll be raised in m.i:·series for seed, 
frail W'i'lich new plants will be grown for eventual oom:nercial aistribution to co!'fee grow:rs 
unde"" a 1C-year plan for gradual replacement of nonproductive and infostec! plantation t:-ees 
·..:.th the new :-"esistan t varieties. 

The econaDiC benefits of cloning over chemical sprayi_ng are canpelling. A year age, 
sprayi_ng oost 7,848 pes:is a nect.a.-e ;s32 ar: acre). Lr1 1983, :his figure has more t.!-.an 
':.:--i;:.l.ee tc 26, 37C pesos a hectare. To spray !-'exico' s entire crop 1.0ula ~ ove:- $66 million 
a year - ar: eighth of its annual coffee-export incane. (Extracte-J f!-an Newswatch, 
4 April 1 983 . ) 

The Netherlands - SDlit Ti-olasmid ease manipulation cf DNA in Dlant cel::.s 

Recent successes in higher plant genetic engineering deperxi on ~i."lg the Ti-plasniC to 
in:rociu::e foreign DNA into plant cells. Researchers at the University of Leiden i.'1 The 
Ne:.nerlanes have developed a .ay to L'1trociuce genetic infonnation L'1to plants by using 
on;.y par':. of the T:-pia.snid DNA. The Ti-plasnid is foll"lc! in A"'.robacteriun ttm~facier.s, a 
bacteriut tr.at ca:..:ses crow; gall ti.mo!"s ir. pla.'1:s. When a tll!lor ::.s fonned part of the DNA in 
':.he Ti-p:..asnic, the T-DNJ., beccmes ir:tegratec into DNA of the chraDosane L"l f)lant cells. 
Fo:-e:..gn DNA s;::l:.cee i.'1to 7-DNi. car: alsc oe :ransferred L'1tc :.ne plant cel.!.s and r.as !"'ecent:..y 
bee:: ::..."1C.ucec :c express foreign ;:>rote:..n ir: Che ;:ilant cells. 

:':le :ie..,. :.echnique involves sepa!"'a':ing tl.O :"egicns of t."le ::..-plasnid anc placing tnem 
::..:-. :;..o separate pias::ics. Cne of the new ;il?..::uJ1as conkl.ins tne 7-DNA. Tue ocher contai.'1S 
:ne ,-~-!"'eg::..or. of' plasni:l JN;.., ;.mich :..s e~sential for tunor !nduc:ion. :he plasnid cor.­
:a1::1:-.g :.he :'-DNA ;..:; muc!'l snai:..e" tnan :ne original Ti-plasnid a'1:: ca'1 De :ransferred i.'1to 
an~ ::i.::. of Escne:-1c:-:1a eel:.. TI:is :nakes for easy sp:..ici.'1g of fore:..gn genes i.'1to the T-DNA. 
Cr.ce s::a::. ::la.si:::..cs ccnta:.n!I'.g 7-D~lA ar.c :he i.ant.ec foreign genes nave bee:-1 construe tee L-: 
::. eel:.. tney car. ::ie ':.ra."lsferree ::ac1< :..nt.c ;.. . :;.:nefac:..er.s. fb·..eve:-. :ne snal:.. pla.snic lacl<S 
t::e :N.:. necessa:-y U1 cause ;. . :::...:mefac::.ens :c aevelo;; a ;:ii ant t.i.mor, essenc::..al for tran.s-
1'o:":.:::...'1g ;:.:..an:. cel:s. This c:.!'!':..c".,;....::: :.s ove!"'caJle oy adc!i:'lg a seccr.c sna:l plas:iiC con-
ta:..:-.1:-.g :ne •1:..r-;)N;.. ?.acteria ·..r.. :.r. :io::-: :lasn1cs will :.."lc1.:ee :.~ant ::.mars anc! c:ie T ~t-<A 
co.n ::ie ::...-itegrat.ec : .. n:c ;:la"lt chrancsC1Jles. · \Source: Genetic 7ec~1r.ology :-Jews, June i983. 
:.cc!"'ess: '.5c :..:..nwooc ?:..aza. ?.::,. 3ox '.304, fort :.ee. ~.; c7c2 .. , :.;s;..., 
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i5 :ie:..."1E cci~€: ~-:.::-..:.:: :...'le :~croeW"J:r: ~: :~e :.r.it.e£~C:.:. s:.;u::-re ;.:a:-. fo:~ :.!"le !'l:':--t!"". c: :ne 
~ ':.:1€:":.. 2.'lC: !S. 

E..s~::i.C.:~y ::. :.nt :oo: sec:.o:- s:-cc.:..:e: :,:"'~"'lc:ie: s:~c:: o~ cr::y:.ooe::i!: ~ ar: i!:;:>o:"':..a.1: 
~a-...· wc.~:--i.C.:. ~::..~ :c!"'r:'. c: s:..2-"'~!'". :.~ ~~es=::: orJ..y :..:-. r:.:..Xe: :o~- j:_ pv~:.c s:.a-c:-... A: ve:--y 
:-.~r. cos:~ :.!"le p;:;~:.: s:.a.r-c:-. ca:. so~e::.me~ t>e ?~:..:1ee ~ ~a: :.he braJcheC fo~ :...s sui~:..e 
:o~ use. 

Co:- .1s-:.c..--c:-.. howeve!", y:.e:.cs ~y:o:;iec::.:.r. i:. 2.lr.:::is: ;:ire :c~. an: 
c:1€ape:". Ave~ r.as ca::;:let.e2.y :..os: :.:.s s::ia:--e c: :ne tua!"Ke: ir. ::-.:.s sec~:" 
;:i:-oeuce:-:s. 

~ c.:._ S: I!H.J: !"". 

co:-ns:a"C :-. tc :he 

Tc ;.;:.:: :r-..a:. s.".a--e a""Jc possit::..y eX;Ja-'1C :.:. , Avet>E, ir. cc_.1.aoo:-atio:: ;.;:. t:-. :he TiiC (Ne:her­
la.'"los Cer.:!"C.: Cl!"ga:-.iz.ation fo!" A;J;:liee Scien::.fic Resea.!""C:-.: expe!"imen: s:atior. for- ;::o:.a:c 
p:-ocess:..'1g anc :he tict.ech'lologicC.: cen;::.e!" o: :.he U::ive:--s:.ty of G!"-or.::..ngar., wants :c develo;: a 
vr:ie:.y cf pcta:.c t!'-..a.~ co~t.c..ins or.2.y st.a.-c!': c~ t.he amylopecti.n :.ype, an: th~s mus: be cio~ 
:iy gene:.ic ma:-,::.p~a:ion. Tue p:-cjec~ ....:.:..: p:--oba:: ly takE a cor.sider-cl:lle time. p_..._ incident.ai 
aovantage is :ha: it may also be possit:i..e 'CO bt::.ld other- p--oper:ies int.c tile ne;.; potat.c 
:-a::e. sic:-, a!: !"es:..sUince to ;::otato bl.ig:::. \SOlrce: NRC Ha'"ldelsblaC., i Feb:--ua.:-y 1983.) 

Sweder. - Ccllabc:--a:.ior. :.r. ge:ie:ic :echr.ioue !"eSea!"ct orogra:c:nes 

J.. coope:--a::.o:: agree.:ne:-:t conce:--r.ing !"esea"C:-. a.(.1: develcµnen:. oorK aimee a: crea:i.ng ne•• 
a.'1: im~~ovee type~ o: ccrr:., p~a..,: ciosyst.ens ~,c i.Jtci'.JS~~~a:. ticrc-o:"gar.is:is th.."oug!"'. t.ht 
ap;;licc.:ior. c: ge:-ie:ic t.echr:iques bas bee:-. signet by the .9.Jecis!: St."ga:-beet seec a'1c fores: 
seee spec~ists H:i.:i.les.'"log P.E, LaneslC'""cna, e: manbe:- of the Q:.!"Oc gro~, an: Ea'"l: Gene:ic 
Sys tens N'"\, B:-ussels. A5 a !"escl:., :he ~dist cmpany W:.ll gc.iri a::ces:s to the entire EE:: 
ma:-kec., :.: :.::. saie. 

Tne coope:-a t.ior, ...:.::..1 consis: of t-.o R&r· prograrnrnes, one co~en::--a:i...rig or. agricul twe, 
the othe:-- or. ind;istri.?.l applications. The ag:-icul twal p:-ogranme :.s focussed on achieving a 
i:i.ghe:- yield anc increasec stress :clerarx!e i..-; import.ant corn :ypes in orcie!" t.:> redixe the 
amo;.ri:. of che::ical aoci:ives neeciee O!"' reooe:- the!: 1..rmecessary, among other things. 

Tue inaust:-ia: i:rog:-anme i.'il:.. concer.:rate on improYing ~e ma""Jufact:re of indus:r~l 
::.:il::::.ica:..s oy using cheaper ra..- materials anc methods leading tc the redu:;tior: of undesi:-able 
by-prod~:s. It is roped tr.at the u::.i:..iza:ior. cf mo:ie:"r. biot.echnologica:. know-no;; wi:..l 
resU::.. t ir, cnanges in conventional chec:ica:. methods. (Sowce: SIF The Swedisn-International 
?ress Eu:-ea~, ~innegatari ~2, S-11~ ~7 Stocki"".oln:.) 

Si.i.:.zerlanc - Cc:...laboration with Snionogi (Japan) 

Bioge:-, ( .S"i. tzer-land) w"'_ll cc:.laoorate to develo;; a ;::otenti.a; a'"lticance:- agent, inter­
leukLn-2, w:. t:-1 S"lionog:. (Japan) , i.i. th \.t'.ich it is already develo;:i:.~ rDNA hunar. serur. albur.ir, 
for use ir. tlooc tra'"lsfusior: ane rDN/.. h~ar: :imrm.ne int.erferor.. Tne lympnokine interleukir.-2 
pranotes mes:. o: co:-it:-o::..le: ceEs o: tne imrm.me sys':.m., anc may C:...:.sc be usef~ t.o :r-eat 
im:.::~c oe!'iciency diseases. S:-.ionog:. ..--_::.: conduct c:.inical t;ials using rDN;.. interleukin-2 
su;:i~2..iec :iy 3:..oge::, as part o: the cCXllllle:--cia.:.. develoµnent. in Japa.r.. /..j:..nanotc (Jai:an) has 
S\r-cessf~ly produ:;e:: interleuir.in-2 :..n gene:ica:..ly al te:-ee E. col:. oacte!"ic., an:: W"'.U.l scale 
\..!~ p:-ocu::tior., ..-::.t:-, ...ossibl.e comme:-c:..C.::..:.za:ior. ::..n five yea-s. Bioge:-:' s :-mu, nllllar. immune 
interfere:: coU:c s·.:.a·: ::.Uropea:: phase cli..'"lical trials :..r. e fe1.· montr.s, witr, .~hion~i 
ca-:-y:.ng out Japa.nese clinical t!"'i.al:s a'"lc canrnex~i.za:ior.. BiQf?er. is also developing 
tech!"aques :.o p:--oci.ce glycosy~a:....., i.mmu."le i."lterferor, i.ri genetica:..ly al t.e:-ee manmalian ce:...ls, 
w::::.le :.ts D..:tcr. suosiciary ::.s d, elop:..ng : an:.:t\Jlloir cU:.tire::: using ?BF vec:or i!i E. coli. 
( 50\!!"CE: 'I ec!'mclogy Uoda te, 2 April 1 983. ; 

Tna:..::.a'1C. gene:-C.:.ly :--era:-aee as ar. ag:-ic\i:. C.Lre.l. cou:-.:!"y ..-:.. t:-. e sigr.:..!'lca::: swplus of 
p!"OC u:!es !"o; ex;:ic!":, ::.:1tencs tc move :o·..-arc: me: US':.!"i.a.".. u:c. :.ior. wi :.r.J.r. tne nex: ter. yea:-::.. By 
:.ne enc c: t0€ ::. ~r: 5-Year ?:..ar, '. 1982-' 9fiE; ~-ne CO\l1 t:--y ;::::.a"'.s t.o becane semi- j rxi ustric.lizec 
an.: nope~ :.c oecane e new:.y inaus:.!"i.a."..:.ze::. coun:!"y a:. tne eoc o: :.n£: S:.>::r. F:.a:-.. t-'..c;jo!" a:-ea::: 
::: :n::..:s:!":..C.:. oeve~op-ne!'":t be::.ng er.pr.as:.se:: i:1clu:ie agrc-ll'Xlus:!"\·, i.::.::.li.zctior. o: ene:-gy an:: 
:n~ res:~u(::.t.r"!...Y)~ o!' indus:ry. s:.nce ~nc cotrl:.~~·'~ agr1cU.:.tu:a: an: inc~:riC..: secto!"' ... ~~ 
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:he ag:""i::..;: ';~a.2. .se::t.cr an: :...-ie~eby :he ::l~jori:.y of ~op:.e ::: 

::eve: o;xnen:. :.:ie gove:-:'Illen:. t".as :e:.:. ::-ie neee :c se:-ious:y :-ev:.e1o.· :. :.s s::: ie:-:ce anc t.ecnnology 
~:..icy anc res::-x~J:'e ::.:..s science ant tec!°' ..... 91.ology ceve:.c;Inen: prog?C1Im1e anC a cccm.i:t.ee : ... ~:'"' 
:ne selec:.io:: and ide:::.i:-ica::o:: o:- :.ec:-:nology for oeveloi:men: has oeen set :.:;:i. P..n d!"ea cf 
im::us:.r::..C...:. :.echnclogy 1.'!:ic:: :-.as oeer. conside:-ec en:: selec:ee :o be cf :-.:.gr: ;:iric:-:::y for 
~~r.sive ?.&: in;:iu:s ::::~::..:-.g ::'le j:)resent 5-Year ?lar. is ~ictecnnology, ~:i: specia: er:phasis 
...... :"'er-Jientat.ior. ~c~'1ol.~y. I:: ::-:e ag~!.::t:.:.. :\.ral sec~~, see: :ec!'l...riology has bee:'l empr..as:l.zeC. 

A: present severa:. :-esea~ct: laborato:-ies an::: i."lsti:.utions are engage:i i:: vario~ 
:-esearcn anc deve2.oµ:nen: W'O:"KS i:: :::io~chnology ir: ':..'1e .:'ields cf meeicine' indus::-y I a:x: 
ag:-ic:..;.::u:-e. W::ile :nos: i.=1:.versit.ies are worlC.ng mai:-.:.y at small laboratory scale, researc::. 
i::s::.::.:tions, su:::h as 7"ai.:.anc :nstitute of Scientific anc Technological Resea.""Cn and 
Je;a:-t:nent o: Agricu.l ture, are i:wcl veci at the pi.:.ot s:age arxi large-scale ope:-a:.ion. 

:'ha.ilan:: - Biotec!"-"lology resea.--cn and develocment at Kasetsan Ur:.iversity 

Kase tsar: Univer-sity has long !:>een known for its excellence in the field of ag:-icul tural 
ecu:::at::.on arxi resea?"Ch a.":c has g::.ven equal importance to beth basic and applied research, 
1.'i t.h several technologies alreacy su:::cessfully t:-ansfe:-red to the user. .Pmong the bette:­
i<nown biotechnology research findings and their application are the follO\ling: 

:'he propagation of a m.mber of high-priced anc rare species of or-Jlids thro~h :issue 
c~ ture techniques; 

The ccmmercial~tion of :nushroan spawn cul t::.vation; 

:'he propagation of hign-pricee ornanental plants; 

- :be artificial ir:se:i:i."'!atior. of fish. 

In recent years, and with the establish'.nent of the Biotechnology Depart:nent in t."le 
FacU: ty of Agro-Indust:-y, :he University has place:! increasing El!lpbasis on industrially 
orier:teci biotechnology research with the aj:r. to inc:-easir:g the effective utilization of the 
country's readily available biores:iurce materials. fo addition to the in-house :-esearch, the 
University has also encouraged contract research work as a mea'1S to establish linl<age with 
the ;rivate business sector, industrial as well as agricultural. As su:::h, it was felt 
necessary to pranote a mul tici isc iplinary researcr. approach and, as a result, tbe He search 
and I:eveloµnent Center was established - to conSJliciate resources. Of special ir.~rest 
and l.!': relation to bio~chnology research a'1c develoi:ment is the C.enter's recently (1980) 
es:a.olished mui ti-mi.:..:.ion bah ts Central Research Laooratory and Greenhouse Complex at the 
::Jniversity' s secorxi campus in Nakhorn P!"athom Province. These modem research facili:ies 
have been and are made available to resea"'Ch w::irl<ers fran other universities both within anci 
outside Thailand, through training programmes an<i/ or cooperative research. 

I:n;x:i:-tant coope!"'ative research w::irks in biotechnology and genetic engineering bet;.een 
Kase:sart University and :he fo:ernational Center for Cooperative Research in ~ crobial 
Engineering of Osai-:a University, Japan, inclu::!e further develoµnent of new hybrid strai.'1s of' 
yeasts for alcohol fer:nentation, based on original st:-ains isolated and developed by the 
Un::.versity. 

?uture research anc aevelopner:t efforts in the area of oiotechnology will be: 

~ ! ~ AgricuJ. tural biotecr.nol~y, wi t.h the aims ~ f improvi.'1g/ developing new ·1arieties 
of ;ilants, ;:iarticularly cash c:-ops, '..l.SL'1g genetic engineering techniques. 

( 2) Agroinciust:-:.r..:. biotechnology, witr. tne aims of :.ncreasing t.:1e value to the 
co!Zl t:-y' s available low-priced raw materials and ;.aste/ oy-products, or to more effec :ively 
u:il1z.e :nem. 

Sane of :he researc~ ;:irogram!lles oeLig carried out or pla'1ned for implementation inclu:e 
:.!'le fo:.:.owing: 

::n;irovment of tissue cul t.u:-e techniqcies for ;ilan-;. selec:icn and propa.gat.1or. ( ;:iar­
::.cU:..ariy exotic ~;--u:.ts a.'1C ~asr. c~~ps); 

::;enetic engi.'1eeri.'1g :.ecnnolC13:y for seeds i.:nprovemen:; 
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!'.ass p:--cx:J::::ic:: :.ec!'l."1::::.oe:; c: ;:::.a:-.: ce::.::.s. p:::--:ic~a-::.y fc; the p:--oou:::io:-: c: a:::::ve 
s:.l:s:.a:-ice!; , :!"'m :o~C.:. me:.:.c~C.:.. r;l.an:.s·:. 

~e U::ive:-s'..ty, ;.;:t:-. :.ts s::-ong ag:ic\i.. tu:C.::. ::-.ase. r~ fo:in~atee its resea-cr: 2.."1C 
dev~o;r-er.: ;:ic::.icy a:i: ;::-og-a:nmes ;;:. tr. enp:ias:.s :..:-. ag:-i.cU::. :.u:a: biotechnc:'..ogy a."1c agrc­
:n::.is::--ia::. :io-.ech.'1:::::.og:y. ;,;::. :.r: T!'l:;.:.::.~c oei..ng !"icr. :.r. t:io!"esou-ces, ioc:.tr:i:ig va:-iol..!!: pa!"ent 
gene:ic stocks, anc be:.ng the S.: ~ c: microt.iclogi:::C.::. resoi.rce cent!"€ fo:- SE A.sic. ; BangKOr. 
!-::F.::l~ ~· a.."lt c. p:.a."1:. gene:.ic ~s:n.?"ce ce::~e ( p:.an:. gene ba.91k \ , the tb.ive~~ :y intends ~ 
:::i::=ge these fac:..:..::ies .....:. tr: t!1e t.ecnno::.ogy :ra:- a:va~'!!C comt:ies th!"o~i: coope!"ative 
!"esea:-c!". to ~r.i~ve its gOC.:s ir. bictechnol~· R&: cieveloµnen-:.. 

'J:-.:te:'. t::ngciorr. - U:".ive:-s:tv o: wc..les a::mcints biotechnology expe!"t 

Tue f:ve co:.leges o: thE: lhive!"sity cf Wales r..ave cOOlbinee to estat::..ist a Bi.otecmology 
::e:.t:-e aoc have ap;::icintee Ir.. Roe cr.eenst.ields as Di!"eeto!". Ir.. G!"eens."li.elCs an: r.is tear 
.....-.;..2.:. :u:the:- deve:..o;:: ::.inks i.'ith industl"'y as ;we:: as investigate ne-.: sci<:;~1tif'lc techniques. 

Tue ibiversi ty c: ~c:.les is one of those i.t'.ich has received spec:..fic Govel"'!'I!le:::t ~ci.ng 
tc cievelo;:: 'this techno:ogy, and it is hopec tha.t the centre i.i.E leae tc a ne;,· industrial 
vC.::.ley ir. Wales i.tiicr. coi.;:c: rejuvenate We:l.S:-1 irx:il.:.st!"y and p:-ovide mucr, neeae: jobs. 

J.'. G:-ee~s!:ielcs ..a.s forine:-ly Reader' in Bioche:r.istr-y at the Ur.iversi ty cf Astor.. P.:.s 
ne;.; appcintment ..-'_:..:. ir~:..:iC.::.ly be basee ir. toe Deµ<r'tmen: of Che:i:icC.::. a."lc E'.oche:r.icC.::. 
E.."1gineer'L"lf a: ~ive:-sity Co:lege, S,.;ansea. 

U:-.itec Kingdoo - Ne..- resea!"'ch venture 

:lve canpa::.ies have joined in sup;x>:-ting a ne;; biotechnology !"'esea'"Cl"1 venture at 
;..eiceste!" University. Tue mdustrial ;:a:-tne:-s in the Leicester Biocent:-e are Dalgety­
S;.'...lle:-s; Gallaher; John froi.c.; Wr1iteb!"'ead and C.c.; and Distille:-s. Othe!" canpanies have 
exp:-essed an interest. 

The f'ive canpanies cont!"ibut.ed £300, 000 each tc a !'ive-year re.searer. programme in 
genetic e!'.€inee!"ing cf yeasts anc other plants :ir. an effort to forge closer bones betweer. 
aca:ie::ic and industrial resea""Cr •. 

Their interests 2.ie in p:>ssibilities genetic engineering may open fa!" new technology 
an: produ::~ in the fooc. drink and tobacco industr'ies, ane in the case of Jol'r. &"01oCJ for the 
associated bio-engineering services. 

The foexi grou;:, of Distillers, a .subsidiary, which has joined the oartnership, has two 
yeas: arxi six fooe facto:-ies for baking and catering. 

Tue Leicester B:i.ocentre, i.t;ich cane into operation a few weeks age ii• a suite of 
ur.iversi ty-laoo:.--atc:"ies, is closely associated lo."'.:.tt the 1.11ive:-sity Semo: o: Biological 
Sciences, wnicr. has 5: r;;:.:-:ime acacietic researche:"s worKJ..ng ir. genetic ~ineering, a.-X: has 
received a gra'1t of mo!"e tnar. £50C, OOC frar. the -wo:fsor: Founaatior. for a re.searer. centre 
tc be s-.artec tr.is sumne!"'. Tue 31.otechnology D:rectorate of the Science a."1d E."'lginee:-ing 
Flesea!"'C!"1 C:Oooci::. has co:J::-ioU":..e~ £1Bc,000 more tc meet costs of getting tne resea'"Cr; 
p!"ogranme sta!"tf"C. 

The cen·,.~.. i:.o !"Ir: by a managenent cCIIW-i ttee of se:-1ior executives frar, th': fl ve 
cccpar.ies, toge:ner i.;: tr. s-:.af: at the 1.niversi ty. Tne a.in. is to c:-eate a researci: inst:tute 
cf ::.:-,t.e:-na-:.ional repute: navi."lg s:rong ties lo\.tr. :...eice.st.er Ur.ive:-sity's scrools of biology anc 
r.i~1cine, ax .. -=..tr. inau:;try. not or.::.y thro·~!'l i:s !lve iocu.stri.a: partners. out more i.idely 
:y way cf researc:. co:-.tra:~!: ;.lccec by ccr:~ies. 

The resea.!"c!". in:t:..C-.:ly 1..-:..::.1 concen:rate or. genetic st!"uct\J!"e cf yeasts anc or. p!"ocesses 
w:-.1cr. fac:::litatE: t:-a."1sla:1or. c: yeast genes :ntc ~.neJ: i.r:ique pro:.e::.n produ:ts. 
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::J!"" ::ie geneti: ea".a::...,eer- ~as~ :..s a. sa.:e ::ic~!"'"gar:is:c., eas:.e~ anC cneaper to c~ ~iva:e 
::-.ar. :::a::y c ::1e:-s. Accox:r.g ~ ~:me :i iosc ie:::is:, ctanges ::-..at ;::--en.ous:.y :.ook 2C· years by 
::::.ass:.ca: ::ireee::..."lg tec!':nic;ues ir; yeast anc :::the:- ;:la:::s sooci= je ;x::ssi:le ::: or.:y t;,c or 
::-.:-ee yea:-s :y genei::.c e!'lginee:-l..".g. ~Sx~ac:ec f:-ai: =-:.nanciaj. :'imes. 2~ Apr-i: , 983. j 

IC: (UK~ ~:~ ~eive g~er:nent gr:'....r.ts tc develop :.~ tEY""-hnclog1es for cul t.:vat:...iig 
::iac:er-1a ir. cont::..."lu:i~ fermentation ;i:a."'lts. incl1.J:.i."lg ::.'le P:"U';een process fer cont.i."loously 
::::~i:-.g =--acte:-ia fee on met!".ancl. :he ";J1C Incust:-y i)ei;art::ien\:' s bl.tiget for new in<iustri.a]. 
:iotechnology venti.res is set at UK £16 ~lior: at prerent. ICI ai:r:s ':.o r-ai~ tne efficiency 
cf :he ?!"'\rt.een ;recess anc increase the p:-opcrtions o." t.>-ie i<ey ing:-'edients. r.ir..een is a 
si!1gle-cell protein a'limal feed ingreCient. (Source: Tec!lnology Uociate, 21 May 1983. ~ 

ur:i':.ec Kin~dai: - New func set uo 

A fund recently se: up :o hel;: Brit:.sh tecimclogy has just announced :woe resear-:t 
prog:-a:unes in biotechnology. Cogent, set :.ip last year ><i. ':.h £6 mi:.l.ion by t;,o insurance 
canpanies - Canmerc.;_ai Ur.ion am Lega.:.. & General - is p~':.ing mcney into tw:i ~ogranm<iS 

being under-taken by ':.he Scottish-based cont:-act !"'esearch organi::a-.:ion, L"'l'; e:-esk Research 
International. 

Cogent' s speci.a: "angle" is its link wi.th the 12 members of the Association of 
Indepeooent Contract Research Or-ganisations (AlRCO). It will ex:;:loit the gap between pre­
prot.otype wori<: and ccmmercialisation, usi.ally i.i.th an i..nciustrial ~tner. The two bier 
tecnnclogy projects will be aime::l at prcxii..cts to treai: and monitor tii-'"'Oilbosis and at 
diagrostic kits for the herpes v:!.ru.s. (Source: Tecr.nology, May 1983.) 

Unitee Kingda:: - New ccmoany for:nect 

Sane of tne best brains fran two !::cottish \.11iver-si.ties are behind a new biotechnology 
ca::pany, Bic~ot, which was launchec with £ 1 LO.ill ion backJ..ng f:-at the governnent and the i3ank 
of Scotland. Bioscot is the latest attempt to channel the discoveries of .Eritish scientists 
swiftly to the market place by forging camnercial links between research establi.sl'ments and 
industry. It has been set up by Edinburgh L1nive:-si.ty and Heriot Watt University with 
£500, 000 backing fran the Scottish Developnent Agerx:y, £200, 000 fran the Eank of Scotlarxl and 
additional financial support frai: Lathian Regional Council. The research team is to be led 
by Olarles BroW'l and Jchn Wilkinson, professors of microbiology at Heriot Wa.tt and Edinburgh 
r-espectively. (Ex':.:-acted fran The Guardian, 6 June 1963.) 

United Kingdcc: - Electrophoretic seoarator exhibited 

The firm of Jorn BroW'l exhibited a f'ull-scal~ electrophoretic sei:arator at the Biotech 
'83 show L"l London. Tue canpany will market the equij:J!lent, i.nich was developed at AERE 
P.ar..ell, a Britisn goverrment facility. The electrophoresis equi.j:J!lent has already beer. used 
to purify anti.'lemopr.ilic blood clotting Factor VIII. 

like HPLC, electrophoresis is most widely used as a laboratory method for se;:arati.'1g 
bic.molecules. Electrophoresis takes advantage of different rates of migration in an 
electric field of molecules having different electrical charges. A bi8 ?roblen in lar-ge­
scale ele-..;t:-ophoretic sei:aration is ':.hat tt.rbulence iil ':.he liqi.:ic containing tne proteins 
::iterferes ;.,itn separation. This is preven>;.ed i:". the lao by using a gel rather -.nan a 

~ liquid. Operating in ze:--o gravity is b~ing t:-ied as a means of overcani.'1g the t;.irbulence 
problen ir. l iqul.cs. The Har..el:.. design overcaoes tne difficul. ty by usi.'1g a :-otary system :-.o 
stabilize the lani.'1ar ( norr-turbulent) flow of a ca?"rier s:ilution. Tue solution flows up~rd 
:.h!"ough the annular space ::ietoeer: tWJ concent:-ic vertical cylinders. The i!lner cylinder 
:-emai."'ls stationary i.nile ':.he outer one rotates at about 150 r,m. Tu:s maintains :..cminar ~ow 
even :.o; :.ne ;:iresence of the ·1oltage graciient needec t.o repa!"'ate the proteins. At the top of 
the st.a tionary cyl inc!er a series of 30 disks splits tne stream into fractions. The price is 
about 585,GOC. (So1:ce: Gene_tic Technology News, June 1983. Aciaress: 158 :..inwocxi Plaza, 
? . S. 3ox 1 30Jl, Fort Lee, NJ S702", USA.; 

~S~ - ~ea~tr. ~rotec~:o~ 

;.. c~: :or governner:"- :-U.:e cr.ar:ges conce:-:-;i."lg equal opportunity and WJri<: place neal tn 
;:irotectior:. t.c accanmcx:ate emerging genet1c testing tecnnology. It is believed that ::ne 
techniques are not suff:.cieno:.ly acvancee or scient:.fically acce;:itec t.u have significantly 
affec tee firms' n~r :."lg and fir:.r.g ;iractices, anc a :-equest r.as been :naoe that NICSH tie.gin t.c 
·..io:-1< on g\.ll.ael:.'1es wrucr. ;..o\.:ld spec:.f:: ·..na:-, consr.:.tutes a va:.i...d genetic ~reem.ng test. 

I 



-=-~~ ~~: :=;;:..o:~~e::: );;::c:"":.~ .. :.:y Coc=::SSio~ . ..:a~ as~t :c !"'e~og-:-..:.ze :~ p:~:::~~ ;x:;S:.:!.\'€ ~ 
~r 5t.r=-- ~€:!1o::s. ~e\·io:..!5.: Y. :.:.~5 ne~:::.a:.e: :.c ~ s~e~:i:~::\· :.: c. na-==~ :.nt.1ca:.e: ":iy 
:--a~e. sex o:-- c:!';e:-- fa:-:.o:-s c.~ c. ::!'"~:.-=~i.e. :: e:;::oy:ne:::! Cue ~ fe2~ c: \·:::.c..:.:n~ se~:i:i~s c: 
::le 2:.. "; :..:_ F::.e::-.:.~ J...:.: C ~ 1 *. :bwe":e:--. :. : C. ::.~. Oe:.:..i.'le.: :..: ~e S'..12:-. :.es:.~ :.:--. ':.~€ ~~:.re 
c~ :..: :ea-5 c:... l:'" .. !"c.:: c:.~!"'i::.ir~:io:-. ! :"""es~ ::..,t ::-. ~'1€ se:ious :.:~nes5 c ~ a:-. ap:oyee 1' :.he 
::.~ m~C ~e :.ia::.le -:..: :eg~ ~:ior. fo; :i~: a::ieq-...c.:..e:y ?:""O~c::.ng :..'1~ ..C!"'Ke!"'' ~ hec2.:.r ... 

~;L ~;o:~e:5 ~once~:::.nc w:xner. c~ c:-~c: :>ea~i...9lf age. c. g~~ ge!':le:i~a:..2.y p~et.is;>ose= :.c 
ce:-;:.a:L:-. w:i:-~:..a:::e hc::'.'c!"'.:s, n.ave C:?""ea:'.y 2:-:.se::-. i:. :-ega-:: t..:- ex;ics~e :c s:.r:s:.a.'1ces a: :eve:..s 
co=-iside.~~ scfe fo:--- a:·..::~ b~: !'"''2.72.!"'00~ :o: tr:':>o:"":--. :'oe:.~s. ~e:""ica:-. ~ca~..a:::.iC is :.nvc::..ve: 
i:-. a :..a;."S~: w..:.::-. fe::;~e e:::;:..oyees c~ :.:.s i-.::.:..low.· !.s:..a.'1:, :..·..-. lea:: ;i.gme:;:.s ;i:..a:::. Tue i.r.i:ner: 
c:c.:ur :!".a: :.~ :i!"'t!. fo!"Oe:i :tie: t.c mae.-gc s:.e:-~:.za :ior; S:J C.."ley coU..: kee~ :heir _io::s. 
A:ne:-ica:. Cyar.a:::i:: c.:..:..eg es t."12 t. t.he wo:ne:: we:-e c :fe!'e: ~ t.e!"'r.a:i ve em;i.. oy:ne:;:. b:.:: ins:.eac :-.a:: 
:.!'le::se:ves st.e:-i.:..ize"- (Soiree: Tec!"'.nc:J..o::'\· U::>Cate, 21 ~.ay 1983.: 

-.;s;,. - ;J::1 ve?"si :ies ::la:-. :.o soee:: sc.:J..e of tiotec..'mo:..ogy 

U::::.ve:-s.:.:.ies a'1c !::io~hnc:..oe;y cat:;:ia::ies ir. t.'le l.!S a!""e consicie:-ing a ne;.- plar. t.o s;>ee:: 
:.he :?"a'1sfe:- t.c in::-.:st:-y o~ gene:io enginee:-~ -.echniques cievelopec i:: u::ive:-si:.y ::..aoo?"a­
t.o:-i.es. Tue p:-otx:s:.l calls fo!'" tne crea:ior: of a ne;.: nor~profit body, the Unive:-si.ty 
:..i.ce::sing Associa:io:: for Bi.o~hncloe;y '.U:..AE), w:-.icr, 1o0u.lc ma-iret biot~mol.oe;y tech.'1iques 
;iate!'ltec by l.rlive:--si ties. 

Tue biotecnnc:..ogy catpanies w:iu.lc ':.he:: direc':.:..y buy a licence fo:- a pa:-r.icu.lar tecmique 
rathe:- t.'la:: nego:.iate .....:. th ineividUC.:.. miversi r.ies. 'Ihese unive:-si ties w:iul.c reap fees frm 
:.he: ::..~ensing. Their i."lc~e woulc ciepen:' er: b:J-;,; cf't.e:'", t.'1ei!' pate::Jtec t.echr:ique w:.s use::. 
J'J.:= wo.::c · :.i<: a ci.=: f:--cr. the :'..ice.-:sing •,c cove:- ruini."'lg costs. 

The i(: ~ :-.as been ~l.02.t.ec by S:....:ifore U:":.ive:-sir..» anc :.he Ur.ive:-si :.y cf Cc.:..ifornia, 
wr.icr, t.oge: .er h:Jlc t."le paten';. o:: the S:.a"lforC proce:iire fo:-- gene-s;::..i.c~""lg. aeve:..opee by 
iie:'"be:-: F:oye:- an:: S:.a"lley Cohe::. Niels neime:--s' C.irecto:- of S:.ar.fO!"C' s c ff::.ce cf teCh."lology 
:icensi."lg, said t."lat tnere i..cas subS:.ar.':.i.2..: suppo:-: for the icie.a fra:. !:xl':.t, ir.iversities a.'1C: 
i."ldus::--y, tho~r, the es':.ablisl'IDent of ':.he corix>ra:.ior, 1o0ulc reqi..ii!"E "co:::sicie:-a:le effor: anc 
ccxm::.it:me."lt". 

l.fJ-5 pa':.e:-:r..s, Fteime:--s stressee 1o10ulc n.:i: invcJ.ve ':.he "e:1:.iN: gene-cloning process", 
bu: rat!le:- specific biological tools O!" tecb:'liques use:: by indus:.:-iC.: s:::ientist.s. It was 
neceSsa:"y, he sc.ic, to ir.ject some orcie:- intc w:-iat was becar:ing ar. incr-easingly canplicatee 
p!"otlar. - h::r.: t~ give incius:.ry qui.ck access tc the gro1.'i.ng nlllibe:- of bioteclnology techr.iques 
being dai-eloped by unive:-si:ies 1.~ile ensU!"ing ~'la';. the u-,ive:--sity contribu:.ion w:.s acl<now­
le::ged anc rewarciee. 

At least 20C se;:ia:--ate patents a?plications !'ran unive-sities existed for the biotecr~ 
mlogy tools tr.at ineustry wanted to use. In some cases, a canpa"ly may nee: a ciozen licences 
f:-cr. a dozer. l?:::.Ve!"sities for a"ly pa:-ticu.12.'" gene:ically-engineere:! p:--ociu:::t. 

Many scientists also favoured the icie.a of JX>Oling biotecmology patents because it 
wo'"1d reduce the possibility of secre:::y ane the delay of publicatior.. Reimers said: "In 
U."live:-s:.ty la:>oratories there has been a growing concern tha: ciesire fo!" proprie':.a.ry know-ho"' 
or rignts c;ay s tif".1. e :.he open canmtr.ica:.ior; of scien':.is.;.s, pa?"t.icula!"l y between scientists 
W'.'lC r.ave inVclve:ner,: ~';:f; ciiffe:--ent CClllpa."lies. 11 

lnc~:.!'"y !'las ~ready pu: s::>me mcney in:c t.he ioea. Sever. canpar.ies cont:"ibutec 
~3. OOC eacr. ~ :inance a feasici.lity stU::y oy a stu:ient frm the S:.anfore Graduate Scnoc:.. 
cf &Jsiness. 

The stu:ie:-.:.. Ma:-¥. EOlolards, \·i.s::.:e:: 2C ca:ipa.-:.ies and talket u lI.ive:--sir.y scientists 
a"lc adr..ir.::.strc.:.o:--s. His report is being used as the ·oasic pla:; fo:- U:..J..E. (Source: Ne;.; 
Scie::tist, ~- Ma:-c:-. 1923.) 

~S.SF - E.nzym€ discove?"ec tha: ...-'_:.i. tu?":". co:-.o:: waste into glucose 

The 5:rne: Ur-.ior. ::.s :.urning t.c ciotecn.'1oloe:y tc tack:..e its c:1!"o:--.ic foOC. S.'iO!"tages. 
Flus~:..ar. sc1e:-i:ls:.s a!'e ~cid.i.ng a..,y like~y so\rce of ne;.· foCX:s:.u~~s, ::.nc:..U::ing cottor.. 'fr.is 
1s :ne :.asv. c:- -.ne Na:.iona: Fooc ?:-ogramme. ;.c:i.c:-: w:iri<.S closely ...-'_tr. tnE: Na:.1om;.l F'roe;ram.11e 
o:: fuc. :.ecnnclO£Y. 



- 6C -

::"le :tep~:..:.c ~=- :=~ecs:~ C..::::>ne ~!""00.tces ave!"' :;.; :!::__:.c~ V:f't_.~es ::r c:::.~r: wa.s~~ c:. 
yea:-. Sc i: ;.as :."levi:.ac:..e :::a: :ioc!'le!tical e.'1g:...'1ee:-s s:.x::: as ,i.na~:..e K:.ycs:iv ·.c;.;.:.:: ::-:: :c 
:t--:--. ~-:.s ~ass of ce:.i...:..cse ~::~ a ~:iea;: sot:"-~ of fo\:G :"o:-- ar::=:a:.s C!"" :1tl!l~s. ~-:;cs:-Jv 
:iesc:-:Oet :."le :!-:.i..:.: a: ::ia::y yea:-s of -.c:-K. wr.::..c:: nas ::QI,; :-eac:1E:C ::..'1e s:.age :::: se::::.ng ;i;; a 
sna:.:. C:I::!ne!"'C~ ;;:2!1:., :c a:: 2.:1:.e~::..ve atLience a: ~--ie ~:_.-c l.::~:"':"'~:ior~ ~e:i..."lg :::: 
5.:lcic.:..:.s: 5ic:ec!".nc:..og:; :.r. 3ra::.s:..ava, ::ZechoslovakJ..a. 

~:::.r.g cel:~~se !~~ any so~ce into ~p:.e;, mere t.Se:;.;.: ~~:.ca....s soc:: as !"'oOC 
st:gars of'ter: :-eq<i::.res :la.""S: che:!:1.cals to t::-eaK jot.c. :.he :Ot:g:: :.~:-.i:: ;'ib:-es a.-x: C.i.ge~ :ne 
:::e:l~cse. ~e chemicals are ::..'le:: \r1econanica!.. m !"e:!Ole. A ;,et-.e!" 1oey is tc use a mere 
gen:.:e cnemical pre~eat:nent., fo::..o~C ~ya bath of er".z)mes, ::a~:.re's ca:.alys:.s, :o Che"'-· u; 
:ne ce- ... 1.L.cse. fut er..zymes a:-e ex;ie:Jsi.ve, an:i easily jest:--oyec ..r..:..ess :hey are i!:m:oci:.i.seC 
er. SCX!le s:.:pport, su:::t as a specia.:. :nencrane. 

1::. vosov cl.aims tc have :..nve.'1::.ed a..r: enzvme method for co:wer-;::.-u;: short cotter. .:'i:Jres 
callee ·":..i.'1ters" a."X! raw cotton plant stalks into food-graee glu::oS'e. The ;:rocess :--i.r.s 
cont:nw~y :'or at least tw:: mont."ls, ;,i.th ::he same enzymes, :hus saving a .:..ot of mc:ney. 
K:yosov' s enzyme is a mcxiification of one selected fro: 1'; C?'u:le cel.:U:oses that the !-ti.r.istry 
of ~crooiol.ogy :naices an:i markets (the mini.stry als:> oWJs ail patent rights to the p:-ocess). 
3y st U::ying the ;::t1ysical chemis-.ry of t.'le .ay en..~es abs:>rbEci onto a so::.ici sup!Ylrt, arxi 
-.e$ing many enzymes, Klyosov' s team found one tha':.. i.as vff!!!'y gc:x:>C at aut.anaticall_-· latcl".ir~ 
onto f:-esr: substrate as the old supply ..-as gradually exhausted.. :he teat's syste:n consists 
of a simple colunn, fillet with a solt.~ion of enzyme. The latte::" at~cks the mus.'! of cotton 
wastes passing thro~h. 

::Stimates based or: an o~:-ating pilot plant i."X!icatee tha: a 20, QOO-litre proou:tior.. 
;::.ant coU:.c tur:: out 90, 000 :onnes of fooo-q1.2.lity gl~ose a year. 

!C.yos:>v says tr.is glu:ose car. :nen be eas~y conve:-tee :i.'1to :!-u:::cse, bur. goes noi.rie:-e 
near s;.,:iplying the several :i:il:.ion tonnes that the Soviet Unior. needs every year. Klyos:iv 
says that by establi.sni.ng sever-al produ::tion plants, his p:-ocess co~d supply :ieti.een 2 anc 
4 !%:.ill.ion tor-'1es of fructose a year, ':lut "this \oi)ul:i r.ot be wise" becau.se it \oi)ulc be toe 
expensive tlJ move cotton wastes around the coi.ntry. Insteac, Klyos:iv favours adapting t.'le 
process tc sU:.t loca:. res:l\.:rces, sr.ocks of \oi)od frar. forests :.."l Si.bff!!!':.a, fc::" exanple. 

In any case, building up a netw:irk of su::h produ::tion plants will be ml.ikely to napper. 
before the erxi of the decade, when the process is perfected. 

The Soviet Union has genetically engineered strains of ::tie bacteriu:i Escherichia coli 
to make threanine and :"iboflavin, and have a lot of experience ;..it.n fermentati.on. Satell:.te 
pict\Z'es soo;; tnat every year ~. 5 :r.illior. tonnes of si.."lgle-cel! proteir. !'ran yeast.s, grow:: on 
para.ff~... corn husks and wood cr.ips, a~ent the soyameal t.he Soviet Union imports for 
feec!ing her:is of animals. (E:xtract.ed fran Ne;; Scientist, 26 May 1983.) 

PATENTS 

Patent Of.:'ice lets Stanford of:' tnree hooks 

I:'i a crypt. ic lett.er f::"m Stanfor:i Unive:-si ty' s Office of Tec:nology :..icer.sing, the 
'.'3 licensees o: t.ne fi:-st Co~~Boyer patent !earnee last montt where Stanfore' s ~is?ut.e w.t.r. 
t.ne '...:.s. ?at.er:t and Tracienari< Office stands in the latter's re.)ect.ion last june c: t.he second 
:.:ne~oayer patent. 

:he c:L:-cU:..ar let.te:- conveys ':.ne gist of decisions St.anfor: ;;as not:.fied of o::. 2i janl2ry 
~ ·· t.he ;:a :en t examiner , Al vi.-: Tanenh:i:;. tz. His "Office Ac :::.or.'' arcppee three of t.he !"'easons 
:ne app:..icat::.on ;.as rejected: 

:Iie !"..:n~, ::..:-: a let:er ~nen wrote ~ong ago, r.:--.a~ :"ec::x:=i..--ian~ ~NA :.s !"oL:'la l.."1 nat~e 

;iroou::s :;,f :'lature are :'lo: ;:at.er.:aole, '::lut t.he ?atenr. CYfice r.as no" re.~axee ti':is st.nc::.;.:re 
:L-; :.~i.:..s :a.se) ; 

;_.-; a!"C.::.ole '::ly 2.dward Z:.. :r in ':.he New Scient::..st ar.t.edati:-:g ':.he appl i.catior. was deemed 
a nonenao:..:.."lg reference, :1Ct. oor.~r.ing enougr. aeta.:...l to const..;.t.:..:t.e ;:remat\r'e C.isclosU::"e 
a!'te~ a::...:.. 
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::':""o::e~ a:;: ::.! :':"""O:J:~ =:-.:.:~· ==~ :a::.e~:a:. =-rs: :::""~a:::.s:5. ;._ !'""e ... :.sec s~:..Ss:c:--. :~ yea..-~ 
:.c:.e~ ex~:"'...:e: :.:-.. :.~ :: c...:.:. c:...-:e: ::.:.:~:-~a-.. :.s:.!:. :-~...,a:Je:--.. ::.a; :~ ::c;.::: ::-.a=.:::.ss:.::::. :.:--. ,.-:e-...-

;r.;.: _:cc.:::::~. 

?:--:.=: :.: :..."'le ::..-.. ~::.~ ;JG':.e::: a~;.:..:..~c.::o:--. =~ a~:.e:-- :.~ ..JC~~ ~:::e:--e:'X'.:!e a: \!.-:--.:..=:-. ::1€ 
:.e::::: .. :q~~ -.c.~ :::"' s: !""e;c::.e.:. ~ !.:: :: :ie:: s..-..a.~e :-..:.~ c:.=:::.-"lE ve.: :.o; :.oc :a:- a..'1: ~-:.:! e ·,.. ~~:: 
s:..::se~:.>e:--.: ~:re:::.a:~::y: 

s:1e::::!'":~ :E.re:- i:- vea.-~ 
t\e·._rs-.;a:.~~-. ~ A:;~~ ~ 9:::: ... · 

;:E :e::: 

?:!"'::~ wo~C be a::e tc 5:10; :c:-- tio:.ecrr:~:~:.cc.: ~:..e::~ a: :.!S \.:::v~S.:.:ies :.: c ne~· 
s~:ie:;e ;:o~o;>cse~ by :ne ~.,c~:!'"':.C.:. ~o~mC.:..cgicC.: ~s:>=ia::..o:: is a::io;i:.eC... ~d~ :.'1e 
;::i:-o;x::SC.:, a no:-i;r.c~i: co:-po:-a:io::-., t:ie: tr..ive:--s:..:y :..ice::si.ng Associa:io::-. fo:- B.:..o:.ec1"lc:.QEy 
:;:Ji..=:. wo:.:.:.c be se: u;: :.c ll>a-ire: ce:-~. tiotec:ix::.ogy toc:.s ;iatente:: ::iy p~:i~iµa:i."lg: 
tr.ive:-s: :ies, W:-.::.ct w:i;!.t s:-.a:-e :."1€ :.ice:-isi~ reveni.Es baset or. :ne ;:a tents usee ty i~us­
::-::.C.:. c:.:s:coe:--s. :BJ.. :..s a !"..ig!: :ec!'lnclogy ::.ncil.:s:!'"y g:"O;,.:;: ...:. ::-. 2: meubers, ir.a."ly o~ oc:.:.c!". a."'E 
a::o:'lg :ne "'"S ::...~ i.t.::: :.icenses fo:- S-..a::fc:"C's ax ::oe U::ive:--s:.::y c: ca:..:..ro:-niz's basic gene 
cl o:-.:.."lC ;ia:ce n: . 

?~r..e:-::i~ use~s i.l:i~C bf- o=l~ :..: e:.:.he:"" :.~e~se ;:>e.:e:::..5 :.nc.:.\·id~!y O!'"' sec:e :.:a:-1KE: 
?a:-e::: !'""i.g:::.5 :.c a:..:. i)at.e::~ o-.cie: ~Y U"J..E.. ;.,. :e~t.a~ivc fee c: S25, OX/!~ o~ ~ pe~ ce!'",: :: 
:-ie: sa:.es, ~.:cneve:- ::..s g!"eG.:e:-, ..-:. __ e~le a ::...-i:: t: secxe tl2:1ire: :-igt:s u:. a:.:.. ;:iate::::s 
c:fe:-ec ':>y :;~...=. u....A: we:--e cha:-te:"et ~y 1:-i.2 :iusi!'>esses o:- -=:ive:-S:..:ies, eazr. ::.r:i::.C.:ly 
~o~:.;:.:1'-l:i..~g $5~, OJC, g!""Cs.s ~eve:ltES coU:C ~ta:. !~2 t:::.lio:: i.r. ~he nex~ 5 yea-s.. (Sotrce: 
:ec!"lnc:.ogy ~oea:e, 2 li.;:i:--il i 983.) 

A: c. we:.l-a::enjee ses.sio:-. o::-. "?a:e:;:s a."lc :.:..c~ses - :ne ::.ega.:.. j:..ingie" a: tne "3:.o:e~!". 

t~·· co::fere:-ice, a:; .A.~e:-i~a:-. pa:e:;: a:to:"l'ley ;.-a.!":Jee scie:1tis:s :na: ir: t..>ie t:.S. :hey :i:ay :ie 
he:.c :.:..a:::e •" a."'!y cf :nei:" i."JVe:;:io:::s gc ;.r.ong. 

'!.:!cxnas r F:-ie::>e:., a.r, asso~ia:e cf ?en=-:ie & E'.:lmoncs, Ne...- !c:-k :::::. ty, oecla-e.:, "Tue w:'lo:!.e 
fielo of ;:i:-O::u::::: lia=:~ity is expax.ing a.'ic may be reacr.:..ng back tc incluie t.'le lice:isor.'' 
Co:ive:;:io:-.a:.:.y, res;xin~t.:..:.. ::.::: fc:" p:--o:i;.c: .:. iabi.2..i :y :-ests ,_:_ ::-. :he Cct:!?ClliY tna: ma!'lufac::res 
i: an: :he pe:-sor. W':'!C "se:-ics the gaoos o~ int.c canme:-ce". These days, not.es :!-iebe:., "t!".is 
may be :ake::-; t.o incl.u:ie :he :. ice:::so:- eve:-. if :he goocs a:--e neve:- sole.'' 

'.:he :--easor., he explair.s, is :hat the pU::lic o~en does no: l<no;.; Wh~ tc sue, pa:-:ic;.;­
:.a--:.. y :.r. tne case cf d:-ugs, ;.'!'lere side ef'fec:s may a;:ipea:" 2C yea."'s after :hey are taker.. The 
;:i~:.i: :-e:. ies or. :ht: paten: a!; ac. off:.cial s:an;:: cf a;:i;:i!'"ova:.., :.i.ke a t:-aciena."k, ane tne 
scie::-.::..s: :.icer.sor co-..L.c be c:-a;r., :::~ a cis;r..:te eve:- :he qUC.:ity cf :he ::""a:iema!'">ce:: goods :..-; 
:~ sa:ne way. :he speake:- \ie:i: o:-. :.c ;a~r. :.!"'.a:. JZies ::.igr.: ~ave- "nega:ive gu: !"ee:..ing~·· 

a:io;;: ~:-cx::;.r: :s p!"uou::e:: by :--DK:-. :ecnnc:..oc;y. 

F;iebe:. o~fe:-et a fe· .. · s~ges:.io~ as :c ho;.; sci.e::-.:1s:~ may gc a=>ou: ;r.ot.e~:::.."}f :.'1erri­
se:..ve5: 

S:a:-: ...::r. c ~=-~-:oo~!'°Jt-~t=: ! ~::.it ccn:.:a~:. ane -:.~~.: ~c ma.Ke s~e :.ne =.i.ce::.s:ne 
ae~:e::-.: :._5 a: tne sa.'!lE :J.:De :10: :..:ce:-is:: .. ng ::-a:iena:-KS I ~.l::!!". n2Ve a far g!"eater p:-ospe:::::!.ve 
:..::.a::::...:..:..:\·. 

:'ne cor.::a.:: s:10~c spt:..: o· ... ca.-ef~:v ~he ~espor!s:..::.:.:::.1e~ c: :.1ce:1SJ: aoc :.1ce:isee 
a:i: oeua."'JC :r.a: :ne :..::.cens::.:-ig cai:;:.c.:-::; ass;ine any ?Cter.:::..C..:. r:..sv.!.. 

:...:ce:::sor snc~: oe::a.."l: ::-.a: :ne :':.nC...:. frOCU:: ca:;:~y 1o.:.::-. a..._ :ne :-eg~a:.1o:::s cf 
:.:J€: :.:. ~- Na:io:-"£ ~s::~u:e~ c~ Mee-.: :r. a.~c :ne Foo: a:ic ~i.JC Aerr.::.:.s~!""a::~=-., an: ~ha: ~ne 
:..:..:::~see ag!"ee :c ::.na~:--.:.~"y :ne l:".JU:"e: pa~:y. 

.. r 
T:-ie!"'~ s..'Jc~= D~ a ;:'~O\·:s:o:: :r.c..: ~!'le- :.ice:'ls~nc ~rieeme~: 

~:.;,c_:. ;J::>duc: sc:.: :~ ~:it..-i: ~ be riaza.~co~ c; oefec::ve: . 
be t.e~ !.r1a :.e: a: 
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:::e s:~~es: ;;e!"".C.:.:.:.es ::- :-oo:e :o: :~.-.:.'es:~ :.:...a=~:..::;, :.s :.ess :.:..;cel.y :..: a;.~:y :: :.le 
:..:.=e::scr :a:: ;;;ove :~: ~ a.:: ..... :.se~ -::le :.:~e~see as a ;:?'Cfessiona:. se:-.r:..ce. "~e Jr::.:ee 
~::..=:g=m :.s v~y ~e.a..:.:J~ :: ::-~.s." .sa:.:. a. =x::!er::.a:.o:"" =-~a: :..~e ::.cor. \Sutr~e: ~eWS""-atc:: .. 
: "'·:..:..'":e : 983-: 

~ocu::: :.::.a::..:. :.:y ~as ;:,ec:me a ;;:-ess:.:-.g :egai :..Ssue :or :.'"le :iefexar.:s i:: :he case cf 
Jca..7.a A.-i:::~~cr:!.s ·:e:--s...:.s :::1:.:.ec S:.ates e: a.:.. Ne,. ~::rk St.a:.e :.s a :...n.i.-c-;a..-:.y =.e:e~a.."'l~ i.r! 
:::-...:.s :.aws~:, :-:.o;; :>e:.."lg :-ea.:::.e: :::ir :r:..a:. before ::-.e :.: . .S. ::.st.ri.ct. Col.rt he~. 

~s.. A."lC:--:i..or::' ~us~a...'"lC, Je~e, -~s a se~::..::r- ·::>acter-iclc-g:=_st a~ :...~ ~!9!.:--fen Rabies 
:...a:ic!'"a:0:7 ::.r. :.r...::..s ::i::;, a ::'.iv::..Sior. of ;;ne ~- ::ri< Stat.e J:!;ia:-t:nent. c:~ !le~ :.h. Six yea!"s 
age he -.as wt:)!"i<ir.g oo a ;.;:.::::::..fe :-acies ·1acci!"..a:ior. ;:i:--oject. a.:.~egedly u:.:...:..::...r..ng a ::iachine 
:;a.seC 00 ':..."!e W\.:.!"st.e; k..; Slspe;.sicn ;'.)!"OCeSS, :o; W;.ich t..'le wisconsi..-; .;lunni i1esearc!': 
?omca:ior. ·:WA.:;:') :1e:.: :.'le ?at.er;-:.. ~e ;::roJec: ;::>rc:ocol -.as designed by s~ialis:s of :.ne 
-,; . S. ::Cr:t.e:- :o:- :::.sease C.::nt.:"Cl ( ::X:; i:: At:.a"l~ an:: a:. :ne Ne• Yori< St.ate Department of 
Healt..'1. 

~e proj~t. invclvec! sp!"aying s~ar oefe:--s ( "pareils"; W:. t..'1 rabies vi.""US fra:: an aeros:il 
eocapsU:.a::ion mac:-.ine, ad::'.i..-ig an ente:-ic coat.i.."'lg, and s::at':.E!!"ing '=nis bait in t.he ;,i.ld. Tue 
iaea ;.as that foxes and ct.her carrier c;eat.ires ;.ccid ingest. :he virus- coated food anc 
jevelop i!m:il.l'lit.y. 

Je:-anP Am::.:-U:..or.i.s a:.legeHy inhalec! the vi!"..:s as it. escaped fran t..'le aeros:il a..-X: con­
t.!"actee :-abies. !ie is s::..:: a2.ive, ':l:..."t !'..is :)rain is sai.c tc be seriously ax ;:iennanently 
'.icmage:. :-0.is !'<!!::..:.y :-.as broi.:ght s;.ii ':. fO:" $8C ::i:i.::ior. against. the !"cl.low"l.ng ?"OSt.e; Of aefen­
::ants: 

!he Ge!'"Jla.": ::iam!fac t..re:-s of :he ae!"Os::ll :i..ac."l:.ne, Glat.t. GmbR of B:.!1Z.en/::..oe~h, as 
we:: as t!:is fi."'"J:'s :.:.s. distritnr..or, Glat: Ai; Tec!Tliques, Inc .. of P.amsey, N . .J. "'!he 
. . . m~hi."le ;.ias defec:ive in design and manufact.:.:re, mreasonably dc..;gerous, not f'.. t for 
use anci t.nne.""C:iatlt.ablP. i..'1 tl".at it leaked anc fa:lec! :0 ;:ierfo!'!t safely .... n declares the 
ccmp:a.in:. [ilec! oy ;:ilainti.ff's attorney, Dean ?.::.ggins, Esq., of Roener and Feat.herstoneha~h 
Of this City. 

The iiiscot".sin Al.unni ne.sea:-ch FOl.ndatior. and its spi."loff, WA.'!: I::sti:ut.e, L"lc., as 
;.,e_.._ as its s:xcessor CO?"jX)ration, ?al.teer., pa:-t of Ralstor: ?urina cf St. ~uis, ~. "cid ir. 
a :'leg::.:ig:mt., reckless and wrongful manne:-", :he ccmplaint. charges, "':desig:'l) c."le Wu.--ste!" k..:­
Sus;iension process ... a:'ld ( :-ecan:ne.'1.C) t.he use of t.he ... maci".ine for t.'1e coating of pareils 
wi.tn the !"'abies v:..~l:5 ma~e~ial .... " 

Sli ~lly & :0. of L"lC.iana;:o::.is, which :namifacti.rec the rabies vaccine give.'1 t.o the 
laoorar.cry wo:-1eers, arx:i :..illy' s local d::.Stri!:n .. -ror, John L. Thcmps:m, on ~,e grounds, says the 
ca:iplaint., the vaccine "failed .... " 

'!'he Ur.itec St.at.es becai.:se of a fece:--al statt..-te that :nakes the fede:--al goverTJnent 
liable for ac':.S or emissions of federal enployees, in t."is case at. the C::X::, who developed the 
vi!"us usec ::.r. :he ::iachine for ~ wafe:---coa:ing process. 

Ne• YorK St.ate as a thi!"d-party defenda.-;t is ir. t.ur:; being sued by :he U.S. g~e:-n­
!!lent. ilnd:'"'...:loo::..S, as a state enployee, cou;.c ::ior. sue New York di.!"ect:.y. 11 <,;e ::!eny any 
:.ia~il:~y :...-i :r.is case," claims U.S. Cis-:.r1c~ atUJrney Jef~ey Axel~ lr.. ~shing~n, D.~. 
"..,.,. tne ~Ou:'":. rules against. us, ;.ie fee: the t."'li.:"'d pa:-:y shculd indml".ify us." 

The original ccmplain':. inchJ:ied as a defendant t.ne origir.al inventor of :he aerosol 
equ:;me:;: t..:Sec, ::a::..e iiur-s:er, ther. a fac~ :y men be:-- in the ;:na.-inacy oepa:-::ment at the 
'.ir.ive:--s:..ty of iiisconsin. :.ast. year, :.he d::..St.;:..c: coi.r: disnisseC t."'lis i:or:ior. of :he suit., 
t:-:.us :..n effec: rcld:."lg r.;n: f':-ee of resi:onsi:::.:..:..:y. ~Source: Newswat.cr., 6 .:une 1983. :. 
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Tei~ in 
\Japan; 

?e ter Cas:-.ion 
: inventor) 

Monsanto Compa.'1y, 
St. ::..Ouis, '1c. 
( :nventar-: 
G. :.Oi.a!"C ?aget, 
Chesterfield, Mo.) 

Kacush:..Ki Kaisna 
Hayas~.ibara Seibuts~ 
Kagairu Kenlcyuj o, 
Okayama, Ja;an 
(Inventor: 
Kaname 3.Jgimoto, 
Okayama, Japan) 

Merci< & Co., Inc., 
Ramay, N.J. 
(Inventor: 
wi:lian M. Hurni, 
william J. ~ller, 
beth of North '1ales, 
?a.; 
wil.:.iarn .J. McAleer, 
Ambler, ?a.; 

Boar:: of 'I'rt!Stees 
of the i..eland 
Sta."lfor::, Jr., 
Uni·1e:-si:y, 
Stan:ora. ::al:.f. 
\:nver:tor: 
Chat'les ?. 3ieoer, 
:..Os Al :os !-li2..ls; 
:'!"ani< ;::,, i'io..-ar(!, 
i...cs A: tcs, bo:h 
cf :a.:i~.: 

- ':.>"- -

:::le 

"!-b:::.:e ~ase :-o:-- :_:qi..::: ~~a:og:c.phy." \:teve:-~c 

~hase ::? .... : :ec~_"":iq~ :'"'o~ !""escl.v ir~ ;:e;:·t~oe :t:.X:.:es -
col i.ll!r: ;::aci<ec ;..:. :::: ::ye: :"OCarbon ~\.nc::.ona: g:-?L:;JS 
a::ac~ :o car-!""ie~ .. : 

"Ant.:genic :..i;iea:" ?eptide :.."'!tpouncs." ::An"J..ger~c 

;::ep~ide ~~;x:n.nds iir'it.h c!"'.a.ir: leng:hs of ~8 :.c 
1 i. aL.i.'1.o ac its .. , 

"Anti tuner ?:-ct.air: P.yb!"i.C and ?:-ocess f-:r ?!"odoctior: 
:he:-eof." ~A::t.i::.I:Jor :..mmunoglobul.i.'1 ccmbineci w~::; 
dipntheria tcxi..~ !"'r"agment.; 

"Immobi.:iz.ation of ?olynucleotiaes and ?olype;itides 
i.."ith T!"itylateci P':)lysaccr.arides." (?olynucle::i:ide 
or polypeptide attachec! to a hydrated polysaccl".aride 
through a tri;::ilenylmethyl ether group.) 

"Se;:ia:-atior. of ?la.sna ?:-oteins !'ran C.el::. M ti.res". 
Mammalian pl asi:a pro rein, such as factor VII:: arrl 
al bi.mi.'1, are se.,arated fra:n microbial or manmalian 
cell cultures by adsorption with wa te!"-i.'1SO:i.L.:b le; 
C!"CSS- ::.i."'lkeC j::>Olyel ec:rol yte copolyme:-s. ?!"eferred 
:::opolyme::- canponents: ethylene, maleic a."lhydride. 

"?-Bss ?:-oduction of Hunan Honncoes". :hese th!"ee 
patents cover the prociucticn of hi.man follicle­
stimul.ating honncne, luteinizing b:mnone, an:! 
chorionic gonadotl"opin, respectively. !Unan cel2.s 
capable of produ:ing the respective oonnooes are 
transplantec into warm-blooded animals wtie:""e they 
prodoce more of the hormone per eel! thar. by tissue 
cul tll!"e :neti'x>ds. Alternatively, the cells can be 
mace to multi;ily with a device ..tiereby a ..arm­
blooded a:;imal' s nutrient body !J.uic is supplied 
them. 

"!.'1 Vitro Antibody Assay for Hepatitis A". 
Hepatitis A antibody is adsorbed to a surface, such 
as polystyrene, an: then incubated for aoout 24 hot.rs 
L'1 the ;iresence of cell-cul tire f1 uid con taini."lg 
hepatitis-A antigen. Resultant reagent: a surface 
with an outer layer of hepatitis-A antigen att.ached 
to an inner layer o!' hepatitis-A antibody, ltlich may 
be used in conventional RIA assays for hepatitis-A 
a.'1tibody. 

"Ant:..'l\lllan ':' :..,ympr.ocyte 1-bnoclonal Antibody". 
1-tinoclonal anti:>ccies bi:ld to alymphocyt.e surface 
an ti.gen '. !...eu-5: ane are specific for thymocyr.es, 
normal ;::er::..pneral ':' cells, and s:ime nU:~ cells. 
Useful. l.'1 assays, cell rorting, ana immt.n'lo­
sup?ression. 

?ate;it NL:?I:be!"' 
:::at.e :ssuec 

'-', 3T ,482 
22 ~~c!: 33 

l.!, 3!-' 516 
22 ~.arc.'1 33 

4, 379, 1ll5 
5 Apr:..l 33 

4,379,51.!3 
12 April 83 

4, 382, 028 
3 May 83; 
19 July 82 

4 383 1'·14 
4' 33-' ow~c; 

' j, ........ 

4, 38?' 036 
iO May 83; 
7 Aug. 81 

4,382,076 
3 May 83; 
1 June 82 

4,381,292 
26 A;iri.:. 8 3; 
1Jl Nov. 8C 
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s;:i.~:ie:.~ ~ v~. 
:!nve:::c!": 
:!..-P.:..:: ;. .. B;aa:ie:, 
3;.::ice • \'c. . : 

;..e, 

"?~~:.::::a:ic:--. c: !-r:.ia:: l~'ll:.""1e Ir::..e:fe:"'"o:-:''. ·:u:le 
iz~~e in:.e:--:e:-:i:-. ~:'"'o:::.i:eC f:ar. r:.::,oge~.-in:u~e: 
nur:a:: pe:-:;ihe:-a::. ::..ox leu.cocy:e!: .:.s ;:i:..i;:..f'-.eC ::-y 
a se:-ie~ c: c!r~a:.og:c.;::--.:..c s:..e::s ~ e~c:. ~ea:.::ng 
~c g!""ea~e~ ~;i-~fi~a:io~. 

?at.er.: Nt:!loe: 
:;a~e :.ssue.: 

,;,.,, 382. c2-:­
:: May c:; 
1c AUf. E~ 

:C;:ie~ :cay ~e cb:.c.i...71e:. ~er.:: :o:r.::.:.Ss:.cne~ c: ?c. ~e~:.s 2..-1c: 'I!"acie:;a-ir..s. ',;as:-.ingto:-., 
~ 5E :...in\T.:>o:i ?:.azc.. For: ::>: 2c2:·. ,sc;r-ces: Gene:ic ~ec:mc:..ol:'."· Ne;.~. ~Y 1983. A::ic:-ess: 

:...ee, I·~~ C7:£ ~, ~;. ant ~ew..'Sw.rc~c: .. t Ju.1e ; 9t'S.: 

i-'.; A:.:gus: 1983 

i-'.; August 

14-2C August 1983 

: 5-i S Augus: i 98; 

Advance:: B::..oche:.ical fnginee:-ing 1 8: '.coirse -:.o;:::ics: mcxie:.ing 
ari:i anc..2.ys.:.s, desigr: of ;eactors. biomass conversion, ap;ili­
cations of cioche!tistry an:: gene"Cics, separation processes). 
Troy, t\. ~- , Sj:>onsor: Rensse:..ae:- Fcly--...ech."lic Inst.itlrt.e, Troy, 
t-.'Y i2.181, Att: Joan ~5'.ers:ir., Directo;, Continuing Eciucatior.. 

Eiotecmclogy: ~.icro::i.al P!"inciple::: and ?rocesses for Fue:s, 
Olei::ica_s a:1c Ing!"edien:.s ·: cou:-se to;iics: anaerobic me::.a­
oa:..igr,, gene:.ics of anae:-obes aoc ~:iw.. technclogy, acid~ 
ge:-.ic bacteria, methanogenesis, :.hennopr.il ic anaer-obes; . 
Gai:ior::.Oge, !'ass., Sj:>onsor: Massachusetts Instit~e of Tec:r~ 
nology, ?.oar: E19-356, c:ambridge, MJ.. 02!39, A'Ct: Director cf 
the &lm.'!ler Sessior.. 

Tnird Int.e:-nationa: Symposim on Anaerobic Digestior. ( femen­
::.atior: kinetics, methane generation, solid ane liquid waste 
t!"eatI!lent, biomass utilizatior., process desigr., econariics, an: 
control) . Ebston, !'ass., Sj:>onsor: Third L"ltemational Syrr:­
i):)S:..ur. or. A."Jaerobic IJi_gestior., 99 E.rie S'C. , cam bridge, 
MJ, 02i39. 

Fermentation Tecmology (course topics: me"Cabol~, biosyn­
thesis, genetics of induc;tria: microorganig:is, scale-up, con-
tinoous culture, ccm;:iuters) . GaI:ib!"idge, M:iss., ~onsor: 
Massachusetts Institute of Technology, Poem Ei 9-356, 
O:mibridge, MA 02i39, Att: D'-rector of the &muner Session. 

Molecular Bi.ology Now and Tomorrow - 30 Years of DNA. Foston, 
M3.ss., Sj:>ons:>r: 30 years of DNA, c/c Nati.re Pub. Col, 15 E, 
26th S:reet, New York, NY 10010. ' 

Semi:: Co::i."lg (coll!"se limitee t.c Germar~speaki.ng participants; 
to;;ics cover com.id gene ba."lks, :.s::;la"Cior. frar. transforme= 
euial:"yotes, colony hytlridi.z.atior., ;;:.asriC recanl:::ination). 
Erauns::hw:ig, Gennan Federal Repub:.ic, ~onsor: Gesellscha~ 
fU!" Bio:.echnologische Forsch1.t1g, B!"all1schw:ig-Stocicnein:. 7008~, 
Ge!"mar. Fecie!"C:.:. Republic, At t: D;. Jon:-. Collins. 

(Sowce: Nei.:swa:.cr., 1c A;:i!"i.:. 1983.; 

t>UB;..ICA TIOl\S 

Tne Nei.· Yor:V. pu::lisners, ~..a:-y A."lr. ;.ieoe!"':.. Lri~. , of 1 :'.7 E2.s-. 8c t!". S:. , pU!:il::..sh a. wnolE: 
se:-ie:; c: JO:!""r.als cove:"i."1£ nuner-ous aspec:.:; cf gene:.ic e:lp.nee!"'in£ su::r. as agricul tura: 
e'enet::..cs, ::..r.:.erfe:--or. resea.""Cr., b10tecr~"1ology ::..ai.· anc edu::ation, etc. '!he 1983/81; Serial 
r..i:.:..1cat::..on:; CE.:.c.:.og~ ::..:; avcia:.le ~er:. :.ne oi.::.:..::..sne:~s u;ior. reques:. 

I 
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t.a::.io:'l c:- ::.ne : . t-;. ?.. S. :.:-. ~ance; . ~is :i :.::..iog:--a~ic joir:-.al is de:-:.ve:i :!'at :tie ?a.seal 
:n~~:.c.:.s::p:.:.:ia~~ scie~::.:~c a."ld tec~~ca:. da:.a =>ase anC a:.: i:.:?e =io~cf'J'lology ~efe!"i!nces 
::-a ... r.. ;,a;: ;.or::.:: .. "iae ;i\..:b2..ica::.o:1s a.-e oro~r.::. :..:igetne:- and :.-eat.e:i ::.."l a oomogeneous anc 
exnaust:.ve ;,ay. :-:. taKes i.."l~ acco:.in::. :-.."le !"esea.-cn ::.:: oiochenistry, :n.ic!"ooiology, ce.:.::. 
oic::.cgy a.'1c chenica:.. e:-.g::.nee:-:.ng ;;ith a •.rie.., t::: ::.he .i.."la~trial and ag:-icul ::.xa.:. app:..icaticns 
of ::.he resources of :::ic roorganisns and ce::..:. cul ::.tz-es, as we:i.::. as a:i..:. t."le :-esU.::. ::..i..-ig tec!'.no::.~ 
gies and appl icat:.or:s: ag:-icul ::.iral and :-:::od ind;;:;t:-ies, ag:-icul ::.i.re, heal :t, energy, 
po::.:.;.;::.ior., :netallu:-gy. :le ferences a:-e d:-al.!l frat varied s:iurces, SL.Ch as periodicals con­
ference proceee.i..-igs, 'Cheses, reports, etc .. and contc.i.."ls Fre."lch, ::.U-cpear: and in::.e!"rla':.ional 
patents !"egiste:-ec a'::. ::.he ":r.s::.:.::.:.it Nat:.onal de :a ?ropriete fadust:-iell" (?aris). Pascal 
enable articles :ieali.."lg ;."i::.t. oio::.ecnnology to be col:..ected, ever.. ':.hose ;iU:.2.ished .i..".l perioc!i­
cals which ac :'lot belong "CO '::.he "t:iotec!'l.'1clogy" list. 

Biotec.'lnolosrv Bulletir. 

;.. mootrJ.y information source on current develo!'.Jllents in one of ::.he ;.orld' s mos::. :-apidly 
developing tech."1ologies. Biotechnology Mletin s:::ans develo!'.Jllents in the biotechnology 
field and provides itemised feat:ures to assist acadenics and indust:-ialists to keep abreast 
of the relevant news on botil a scientific a11d a camnercial front. Biotechnology fulletin 
provides you with a canprehensive briefing oo recen~. develoµnents and new pr::xitets in a wi.de 
:-ange of biotec!mological a:-eas. Bio::.echnology 13ulletin is written in a si..X!cinct accessible 
fora.. Information is solid, we7..l-fomdeci and practical, based on a wide range of opinions 
with views and interpretations fran many sources. Areas covered are: agricultural cheni­
cals, diagmstics, food processing, industrial chenicals, i.aste disposal, pharniaceuticals, 
pla11r & ani:nal cells, plan::. & ani:nal breeding, energy prcdte tion, an:i bicxz;ass. Published by 
The : !:::lications ~~tmen::., Oyez Scienti!'ic & Technical Se:"V:.ces L':.d, Bath Bouse, 56 tiolborn 
Viact :"• London EC1A 2EX. Annu:.l subscription £90. OC (UK & Over-seas). 

Biotechnology Made Simole 

A glossary of :-ecanbi."1ant DNA ani hybridana tecmology. ?JE Publications, Jam.ary 1983, 
£75 or $150 (117 pages). 

This t:imely canpilation of definitions al'"Jd da':.a is published by Scrip iiiorld ?.'!arm~ 
ceutical News, a highly regarded series of B:-itish newslette:-s. Sc:-ip advertises it as 
"specifically aime::i at bri.11ging the subject within the grasp of the lay executive", aIXI. the 
book's int:-odtetion addresses it to "the oon-specialist interested i."l the field". (Source: 
Newswatch, 2 May 1983.) 

This gbssary is available in Britain fran PJB Publications, i8-20 ?.ill Rise, P.ici'mond, 
Surrey, Thi106UA, UK; in the U.S. fran Scrip i«:lrld Pharmaceutical News, Att: Janet Gam, 
500 Fifth Ave., &lite 420, New York, NY 10110. 

Biotechnology 

A new reix>rt frcm IM5'70RLD publications highlights the potential growth of ;.orldwide 
biotechnology. More than 800 organisations fran 27 different coi.ntries are dealt with in the 
report. 'Biotechnology international' :is ts 350 unive:-si ties, 300 industrial corporations, 
and 180 specialist venttre firms, all ;.orking in health-related fields. ~e report contrasts 
the different approaches adopted in different parts of the world to exploit b;.otecl"Jlology: 
capital vent:ure in U1e USA; major indust:-ial corporat:ion.s ::..n Japan; goverrment. assistance 
i:: E'llrope. It also considers the ix>ssibilities for 1hi!"d warld biotec!'.nology, arxi is avail­
able e:.the!" as th:-ee separate volll!les, each priced SUS 400, or as a complete set, priced 
$US 1, 000, fr::m !:>r'. A. ii. S"leppard, IM5'70RLD Publications Ltd, York House, 3'." Queen Square, 
:...Oooon wC1N 3BL, (Tel: 01-831 6806). (Source: Chemistryandindust:ry, 18 AprL. 1983.) 

GUJ..de to corporate-soonsored university :-esearch in biotechnology 

For cor;::ora::.ions seeKing ways to enlist lllive:-si tv research faci.lities in :heir R&D 
p:ans - and for i.r..:..versities ::..r.terested in corporate financing - a canprenensive new manual 
cf ind:.istrial-academic cooperation is now availaole fran ~Graw-Hill ana Biotechnology 
Newswa.tcn. This 347-page analysis reviews the basics of corporate-spons:irec univers:i.ty 
researcn, inde:1:ifies ::..::.s 1.Ziique advantages in the biotechnology area, anc described key 
opt.ions for handling proa~~- develoJlllent, patent rigr:ts, arxi revenue. ~.:..ce per copy: 
$13'"'; $2'J7, ai.r::iai.: , outsiae North America; $1 67 ( 1 C% educational di.sco\Zl ::.) available ::.o 
un:vers::..:::..es anc coll~es or:ly. To order Qr for mere information, write to or call: Valjean 
!Saccte, M::Graw-Hill ?ub.:.~ations, &lite 1200, 112C Ve:":nont. Avenue N.w., 'tiashington, OC 20005; 
'.2C2) U63-~ 7 00. '.Sour·ce: Newswa:ch, u A;iril '983.; 



k~ c: :ne e=x: c~ May~ ~r:G:--aw-E:..::' s B.i.ot.e .... :-1nc:os:: Ne\.:s~t.ct oe::.a:ne avC.:.:.a:j_e ~ s~""'­
~;::..:ie!"'"~ c~ ~S:CS, :.n€ co=~:.I"'"-e!"":.ze: i::fo~a::..:l:: !""E~~i~\,·c:.:.. se:""'V'ice ~~a: Cis~:ay~ ccm~lete 
a-:ic:..~ ax selec:~ aa:.c. o:-. th€ Yi.dee sc:-ee:-. cf c. use;' s U!:"!r.:i:>a:... By ke:,""'-r'.f i:-. :."le 
code nzne rr5::::::::1

' a..11: Key io.-:;!""::~ c: i::t.e!"es:.~ :.ise~~ ca:-. ca.:..: tr= a:r.· a-~i~~e Ne;,:s;.;a~c!"'. has 
;::i:.i::..is!"leC f:-m i E ~.c.y ~ ;l~:, :ne firs: ~a:-:e:- lssu:, :c ....-:.. ::r..:..r.· 3C days of CU'"!"€:1':. issues. 

Fo:- cie:c.:...:..s abm::. ho;.· IS~ wo:-i<s a"lc Xi•• one C2.!": su:isc;ib€ t.: it. "":..:e :c o:- ca:..l: 
~.ea:: J:l6.:c. Cen:;a:.., 20::: ?a:-i< Ave., Ne..- Yo:-~:. I\:' 1C16t: (2i2) 8c=-~56C. (Sou:-ce: Ne;..'S;..-c.tc!'., 
~ .::i.!."l€ ;983.: 

':'he J..lco!'lc:. :.conO!!:\·: ?"ue:. t:tnan:::. an: 7he ~·:-a.:::.::..ia:-. Expe:-ience by ?2!"':-y Ro:..'lma:-., ?:-ancisc:: 
Ft:::s:.:..1c-ec.::..1e an= Flo:ie:-ici-: G:-ee:-:s:-.ielos of . ~ Tecnno:..ogy ~o:..icy lhit, Ur,iversity cf Astor., 
Bi:i:::ingha=. (p:--ice: ::::,. 75:. Puclisne:: .JY ~anc~ Pin:er :...tc., 5 D:--yde:-1 S:.:-ee:. Cover.: 
Ga :-ci e '' , :.Dnci on W:C: 9N" t." • 

T. is boo~: p:"esen~s a cc.cip!"'enensive ~to-ciaLe review..· a: develoµnents in fuel eLhanol 
ir. rra..:.:.:..::... Tue B:-aciia:: National Alcoool Programme is a !"'esul: of c. constellat.io::; of 1nique 
t:.s:.c:-icC:., po:..:J..:.icC:., econ~ic a."l:: teci'nical factors ohich r.ave canbinee tc make Erazil 
work :eacie:-s ir. tt.is fie:..c. Ir: exatir.ing the canponent. pa:-:.s, the aut.ho:--s highlight the 
ste:"l.ing acr.ievenent of c. ni.irc Work nation pionee:-ing the cieveloµne:lt anc: ap;::il.ica:.ior. of 
biotechnology t.c sa:.isfv nationa.2. e:!On~ic a."lc! indust!"'ial needs on a s:-~e yet urmat.ched 
el.se'otlere. 

DifficU: ties rE1Uair:, howeve:", and the authors also exmine social eco:1ar.ic anc e:-:Yiro~ 
me:-.~::.. implica:.ions, inclU::ing :ne clailt a.nC cotrlter-cla:iit 'j-.at the productior. of ene:-gy 
C:"OpS :c fuel the COl?.t!"'y' S g!"'O;..'ing ca!"' !1.ee: ...:..::._:._ be ir. aOCi:.ion :c ra':.ne:- ':.nc.: i!: Catpe­

:.:..:.ior. \.d. t.r~ fooC crops. 

Despi:e these p:-oblE!lls, B!"'azil' s power 
tc industrial policy .tiicr. is now att:--acting 
firs: det.a::.lee s:.u:ly of thei:- ~hieve::ien:. 
assessnent of fut1re cieveloµnents. 

Assist.a.~ce reouired: Assistance available 

alcohol p::::..i.cy !"'epresent.s a majO:" contribution 
worldwide attention, and this book p!"'O\'icies the 
In concl.usion, the aut.oors offer a predictive 

One of ou:- ;~eaaers has asked ..nether any resea!"'cr, inS:itut.ion or canpany car1 supply thm 
;,-:_ :r. informati.on on the follo ... 'ing: 

(a) Research Lnde:--way in the field of tissue culture; 

(::,; Institutions w:irki.ng on the subject; 

(c) Scientists ;;illing to help Colanbia am its Association in R&D projects in the 
fie:i.cs of genetic engineering ane tissue culture: 
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