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January 1983 

Dear Reade!", 

Re8'iers will be glad to kn~ of the successful outccme of the High-level 
Meeting on the Establistment of the International C.entre for Genetic Engineering 
and Biotechnology, held at Belgrade frcm 13 to 17 Decenber 1982. It decidei that 
such a C.ent:-e should be establist.ed soonest and that a mi'.iisterial-level pl~ i­
p:>tentiary meeting sbould be held in July 1983 to subscribe to the act of 
establishing the Centre. Conclusions ~'ld recazm:endations of the meetizlg as 
well as the d.iscussions thc.t took pla:le will be fomd under the item "News and 
Ever.ts". 

For ~e of w the meeting was an unfo.-getable experience, being a signal 
act of international co-operation in an important field with considerable poterr 
tial for deveioping countries. As Dr. Abdel-P.ahnan Khane, Executive Director of 
UNIOO, mentioned i.:l his address to th~ meeting, this new t~l'llology places at the 
hands of developing c'OUiltries an important tool on the ba.Ms of which they could 
move forward in their economic and social developnent in a manner !f1ri.ted. to their 
Olil'l resources and coooitions. Dr. Abdus Sa.lam, Nobel Laureate and Director of 
the Inte-national Centre for Theoretical Physics at Trieste (Italy) , in his 
address to the meeting tix:>ught that the 21st centi;ry will be the century of 
applied biology, particularly fat• the developing ~rld. 

Another event of significar..ce Wis the Expert 'M:!eting Preparatory to the 
International Forun oo Tectnological Advances and Develoµnent, which was held 
at ~scow frC"'tl 29 November to 3 Deoember 1982. A working group of this meeting 
went into the qu~stion of genetic eng~neering and biotechnology and made a 
valuable review of the state-of-the-art. 'lbe rep::>rt of this ~rking group wt~l 
be s1..ID!I!3ri.sed in a later issue. 

We in the tJNIIX) Secretariat are now w:>rld.ng hard oo tl!O major events which 
will take place in the next six mooths. Fr':.111 10 tei i5 A;>ril 1983 the Inter­
national FortJJl on Technological Advances an~ Develop:nent will be held at Tbilisi, 
USSR, and ooe of the important areas to oc covered in this Forun wi.....11 be genetic 
engineering arx1 biotechnology. The Ministerial-l~el PleniPJtentiary Meeting or. 
t~ Establ~ent cf the International Centre for Genetic Ehg:llleering and Bio­
tecmol~y will be held f"'an 13 to 17 July 1983. 

I take this opp:>rtunity to wish all the recjers a happy and P"OSperous 
New Year. 

G.S. Gouri 
Director 

,. I J 
. 1., 

Division for Industrial Sttrlies 

Compiled by the Technology Pro~ramme of UNIDO P.O. Box 300, A-1400 Vienna, Au:."tria 

Not •n off1c1•I oownNnr. For info,,,,.t1on onlv. 

Ol1tn•cn1 upr- in tit/I n""'HlfT11r do not --r1/y r11flt1Ct tJN vi11wt of UNIDO. 
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tIDIS AND EVENIS 

:ntemational Centre for Genetic Engineering and Biotechnology to be es2blished 

The September issue of the !'t>nitor announced a meeting in Belgrade, Yugoslavia, lohich 
was held fran 13 to 17 December 1982 in oroer to exaniLe and ar'!"'ive at conciusions on the 
location of the Centre, the guid~ i;rinciples of its str~ture and operations, its ~rk 
programne and the financial contributions f:-o:n the participating cointries. The meeting was 
atten:ied by about. 200 participuit.s comi;rised of hig~level govemnent officials and p:ilicy­
malrers, scientists aIX1 members of international organizations fr'an 28 cointries and c:>servers 
fran a further 7 countries. 

A general agreement anaig interested coiiitries has been reached that the UNIOO prcmoted 
International Gantre for Genetic Er.gi::tee:-i::g and EiotecbnolQO' should :>e established s::><>nest. 
Offers for bostir..g the Centre nave been received frcm a m.mber of coiiitries i.tlich wi.!l be 
visited by an expert canmittee. The rep:>rt of the expert COlllll.ittee aIX1 other essential 
i;rop:isa.ls will be considered by a ministerial level plenip:itentiary meeting in July 1983 
which will take the f'1nal decisions cone~ the Centre an:1 subs::ribe to the act of estab­
lishing it. A brief accoi.nt of the meeting held in Belgrade, ;.rhere these decisions were 
taken, is given below. 

In view of the consensus on the importancP- of genetic engineer~ and biotechnology for 
darelopnent, and on the r.aed for international aroperation in assisting dareloping count:-ies 
in this area, many comtries voiced their support for the idea of establ~ an In~~­
national Centr ! for Genet.ic engineering and Biotechnology. It was felt that such a C.Cntre 
'lo«)uld be one of the impjrtant instru:nents for tile develop~ co1.r1tt'ies to enter into the 
main:Jtream of tectnolog!cal derelopnent in this a."'&I., and thereby pranote an:1 ~celerate the 
develo~ent of many sectors of thei!"' ecODCJllies. The Centre 'lo«)uld i;rovide a fol"t.lll whereby 
developing coll'ltries could strqthen their technological capabilities by having fr'ee access 
to the latest tecbnologie:5. Snall, developed countries could als:> make use of such a Centre, 
an:1 the qgestion was made that i;arti.cii;ation in the Centre should be open to all count:-ies 
on an equal basis. A note of caution wa:s given by a f(;W participa."lts that the Centre was 
conceivl!d to be too ambitious and a more modest me::hanisll, such as an international netlo«i:>rk, 
was to be preferred. However, it was emphasized that only a Centre s.J:?h as envisaged in the 
docunentation ;roduced by UNiro would irovide the ~rit;ical. mas1 of expertj.S! in order to be 
effective. The Centre could als:> be a major force in catalys.\.~ national level ~tivities 
an:1 prcmoting centres of related spec:l.alization:s in the regions in a manner suitable to the 
resources arxi needs o! the cOl.l'ltries concerned. 

As regards the activities of the Centre, it was tbo~ht that thE.se should not be corr­
fined to research alone, but be directed tolards increasing the capability of national centres 
of dew-eloping countries through tr~ facilities wh.!.ch could be most effectively achieved 
through an active interlinkage. The tr~ caup:inent could weJ.l be a starting point of 
action for sett.ing up the Centre. The natior.al centres would therefore be considerably 
strengthened a.."ter the trained scientific aIX1 technical manpower returned to their bcme 
laboratories. It was al.so sLgge.~ted that initially an international network or clearing­
oouse be established as an alternative to the Centre, but many of the participants stated 
that the Centre soould be r-egarded as a foi.ndation on liii11ch to build a network of r-egional 
and national institutions rather than thE: other way around. 

Concerning the loe<.tion of the Centre, ~t was pointed out that it srould be at a place 
where tber•: was adequate infra.str~tire arx1 an attractive and stimulating enviror::ment in 
Wiich exper ..i.enceci and creative scientists could work, i;referably l.n a developing coll1try. 
Defin!.te proposals for oosting the Centre were pJt fonerd by Belgiun, Canada, OJba, 
Pakistan, India a."'ld Thai.lam with po~ble i;roposals to be forthcan~ fr'cm Italy arxi ~a.in. 
Bef~re a def1n1~ 1eci.sion is reached, it was decided to establi.9h a select camnittee of 
re;rese:itatives t'rcm seven countries and boo UNiro stafr members to visit the saveral sites 
offered and then submit their f1n:1~s to a pleni;otentiary ministerial-level meet~ to be 
held in ~:-id rrcm 15 to 23 July 1983 fv-:o further consideration. 

It i.as 0eneral.ly agreed by the partici!lllltS that the di.stinguis~ feature of the Centre, 
its :-atlonale and its su::ce.ss would depel'Xi ai its i;rog1 aame or work, am it was stressed that 
apart f?"an avoiding obvious duplication, ~ne \Cr'lc !OOuld rel.ate closely to natioi1al 111d 
regional level i;riorities and ac':.1v1ties, as well a.s activities promoted t.y in~mational 
organiZ1tions. These linag~ Wf!re to bE: stressed more i;raninently am, in addition, should 
cmside- a ni:..iber of other mechanisms such as the .systematic building up of ties wUh national 
centres (perhaps eo.·er. a.ssi,:,t in tr.e ~tting up or such centres), regional centres and networks 
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either on a geograptU.cal basis or on the basis of distinct specializations. The w:>rk 
programme's ;nain focus sooul.d be on enabling the Centre to provide a i:oint of open access to 
advanctsi t.ecbnologi~, h.igo-level train~ ana serve as a i:os.sible s:>urce of provision of 
vectors, restriction enzymes, etc. to national and regional institutions car.-ying out r-esearch 
io«>rk !"elevant to their Olo«l probltmS arx1 conditions. There should be contimDus and systsnatic 
efforts to identify t.'1e net:!ds of developing o::>t.l'ltries and their scientific alXi technological 
prio:-ities. The important develo!lllents in bicitectnology such as single cell iro~in, enzyme 
e.1gineering, :nicrobial leaching, etc. and tho9e that might occur in fut~ should be kept in 
mind, indicating that the ~ramie be kept !"lexible. 

The meeting also discussed the guid~ i:rinciples of the structt.re of the Centre as h3d 
been set out in t."le docl.lllent covering the subject. The irinciples state that ;:e.rticipation 
should be open to members of the thited Nations or a specialized agency, or the International 
Atanic Ehergy Agency. 'lhree govenment bodies .were pro;x>:91!<1 cani:rising a &:lard of Governors, 
a Cotiicil of S--ienti.!ic Adviser·s, the Director and staff. The &:lard of Governors w:>uld 
consi$ of reiresentatives of participit~ nations am w:>uld meet once a year i!l order to 
determine general i:olicies, decide on !'inancial matters and otherwise take api:roi:riate action 
to further the objectives o!' the Centre. A suggestion was maie that an exe:?utive CO!llllittee 
of the Ebard be set up Ul meet mere often to take decisions as ..-equ·:.red between &:lard meet­
ings. The Co1.11cil of Scientific Advisers w:>uld consist of ten eminent scientists and tech­
nologists ele:?ted by the Board and w:>uld hold office for tw:> years. Its menbers should be 
chosen fr'311 the :3Cientiflc coam.nity outside the Ce1tre and reP"'esentation should be on the 
~s of an equitable geographical distribution. .=t was alm qgested that it :nay be 
beneficial. to have economists or i:o ... icy-planners sit on the Coincil. The Comcil's puriX)se 
wo1.i1l t.e to exanine the Centre's w:>rk programme twice a year, review its imple:.tentation and 
buiget, assist the Director on all scientific and tecmical aatters and made recamaerxiaticns 
to the d:>ard as needed. The Director of the Centre would be elected by the &:lard as needed. 
The Director of the Centre w:>uld be elected by the &:lard, upon the recommendation of the 
Colrlcil, and serve for a period of five years. 

A list of the dOC1.1Dents presented at the meet~ is enterec l.l'lder "Publications" on 
i:age 29 of this issue. 

Genetic Manipulation Advisory Group 

The 1h.ird Repor-t of the GeD'!tic f'Buip.ilation AdvU!ory Groll? publi.shed by He:- Majesty' 3 

Stationery Office, London, conclllies that heal th risks inval ved in rr:& tee mo logy are, and 
are llicl!ly to renain, negligible. The r-ei:ort notes that the Group's advice on the large­
:3Cale use- of genetically manii:ulated organisns w:>uld be restricted to the biological i:rooer­
ties of the organislls in use. It was planned to hol"' a full meeting of the croup to dis.Jess 
the Mire of the Group since many of its menbers are not in agreement as to what role ~t 
should play, whether as a wa.tch:i~ or advise on the saftey of certain experiments, incl.xiinf 
the ethics of genetic manipulation in hunans. 

The terms of reference ?f the Group will rmiain the same as •.Jhen it i.as esta>.:ili.sned it1 
1976, except that it will rave to present a rei:ort on an annual bf'~.i.s rath~r than ad hoc, as 
hitherto. There were SJme fears expressed, as a result of the report, that the~ may 
have reached the end of its usefulness and a delegation sponsored by the Association of 
Scientific Tecl:riical arx1 tiSnagerial staffs met with the mi.Rister rsei:onsible for the Ger.etic 
r<Bni~ation Ad•1isory Group in order to i:ut forward a case in its support. They pointed out 
that ClotAG had played an imi:ortant role in ensuring the ~fe developnent of genetic :nani~a­
tion and in the successf\Jl identification of potential health and safety ri.s~ as has been 
shot.1'1 by contraceptive pills and biological t.asl".ing i'.X)\oders, but there still remained sone 
areas \otlere knowledge t.as limited and where careful scrutiny was needed, such as gene 
repl~snent therapy which could effec>:. th~ i:oi:ulation a.'9 a ;b)le and the decisions for !.ts 
use o~ht not to rest with hospital ethical ccmmittees a:one and large-scale fermentation 
i:roc~s .tlich could leak into the emrU'a'ment. n1e minister however felt that the (}!AG was 
not the app:-oi:riate body to adv~ on ethical matters, i.tlil~t being fully aW?..re of t.he 
~portant im~ct that biotechnology will have on industr~· in the next five years. (Extracted 
!ran Natl.l"e, Vol.2~, 30 Septe:nber 1982, New &::ientist, 30 Septea;ber 1982 and Genetic 
Technology News, November 1982, aJdress: 158 L.irn.ood Pla7.a, P.O. &ix 1304, Fort Lee, NJ 
07024, l,f;A. ) 
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Regu1ation of ?"ese.arch ::..."l California 

:. :ill tc !"~!.!l=ti:o N"•~h in the state of california on rOOA ~as n-?t been passed since 
i~ was considered ~t the legislation ..as unduly restrictive and may be :he basis for 
litigation against firms i:lvolved ir. bioteclnology. The bill, had it been passed, would have 
obliged state agencies, inclu:iing the l..lliversity to follow the guidelines set out by US 
National Institu"tes of Health and use these as a basis for defence in lawsuits ar~ f:"an 
alleged harm f:"cm rOOA. (Extracted fr'all Tecmology Update, 30 October 1982.) 

Evironmental protection 

The US Envirormental Protection Agency has asked CY.le of its advi.s:>ry camnittees to 
consider the applicability of the Toxic 3.lbstances Con .. rol Act to the field of biotechnology, 
incl'1:iing the manipulation of genetic material in bacteria, fungi and viruses. The Act could 
be applied to the prod~tion of specific cnsicals in fennentors or bioch!!!m~ systems, 
safety and the inadvertent or deliberate release of chemicals into t:he envira:ment. '!be 
Agency would als:> be concerned with any materials relE!IUled into the environnent frcm a new 
biotechnology process, especially those microbes inj cted into oil ft'ells for ermare81 oil 
recCl'lery or spread en oil spills. The application c f the Act to biotecbr~ology raised the 
question of ..aether a normal bacterial. constituent produc81 thro~h biotechnology should be 
considered a new chemical requir~ a pre-manufacture notification sutlnission. (Extracted 
frcm Tecmology Update, 25 September 1982 arx1 Genetic Tecmology News, October 1982, 
addres:s: 158 Linwood Plaza, P.O. Box 1304, Fort Lee, NJ 07024, !EA.) 

A Europ:!3!1 view on regul.ation 

The EUropean gCY'enments who are members of the Coi.ncil of &lrope debated a feasibility 
stu:iy which had been prepared by the secretariat of the Coi.ncil at the request of tbe Comnit­
tee of Ministers, which is the Coi.ncil' s controlling body. The feasibility stu:iy concerns 
the issue of whether international controls on genetic eqr;irleering was necessar:' =r not, and 
if action w be taken is urgent. Many &iropean scientists feel that the dangers of rDNA 
research have been ovel"'-exaggerated, whereas the lawyers on the other hand feel the scien­
tists are too ccmpl.acent. The ma.in proposal. is for a multidi.!ciplinary ccmnittee to discuss 
how to implement the recoamexiation, ...nether to l:imit regulation to a code of conduct or to 
recommend legislation. (Extracted frcm New Scientist, 16 December 1982.) 

Genetic en§in~ring may raise antibiotic yields 

'!he Cbiversity of Wisconsin recently d~ribed ~rlc undertaken in the area of increa&~ 
antibiotic yields ttrough genetic engineer~. The molecular genetics of b iosyn thesis of 
erythraa}'Cin A by a strain of Streptan}'Ces eryttreus (!'lRRL 2338) has been stu:iied. In the 
first stage of biosynthesi.s, in which simple straight chain C01Dpounds, propionate and 2-
methylmalonate, are apre,rently converted into 6-deoxyeryttronolide B were of main ifilerest. 
This ccmpol.Xld is the t'irst i;:recursor t.o erythrcm}'Cin that contains the big 14-menbered ring 
struct\re that ctiaracteri2s the macrolide group of antibiotics, to which erythra!lycin 
beloogs. The Wisconsin researchers are searc~ for genes that they believe may code for an 
enzyme tr.at catalyz.es fonnation of the ricg. If they can find these genes and clone them 
they will gain an under-standing of how the organisn controls output of the antibiotic. 'lhen 
they may be able to use rOOA methods to engineer super-produclng strains, aIX1 to construct 
hybrid strains that could produce new macrolide antibiotics. 

Th'! NRP.L 2338 strain of S. erythreus contains jJlasnids. '!hese have been SU!';JeCted ~ 
the site of genes gov~ antibiotl.c production. Other producing strains co:itain no 
pla:mic1s, therefore the function of the pl.asnids is not clear. 

ComDJercial altibiotic P"oducers are not ccmpletely secretive. Lilly (Indianapolis, IN) 
ha.s released some infonnation on genetic engineering of Streptomyces species that produce 
tylosin. The Jom Innes Institute (Norwich, UK) has isolated and clon81 genes coc.'ing for 
resistance to a m.mber of antibiotics fran several species of streptan}'Cetes into Strei>= 
cxnyces lividans: neomycin re~istance frcm S. fradiae; Vicm}'Cirl resistance frcm S. vu•aceus; 
thl.ostrepton N"~~stance frcm S. azureus; aIX1 l!f"Ythraaj'C in resistance trail S. erythreu.s :--NO'w 
the group is 110rlcing to develop broad-bost-range pl.asnids containing the resistance gen.as 
they have i.!!olated. !ntrodu::ed into an antibiotic-producing strain they ma} increasa output. 
(Extracted frcm Genetic Tecmology News, October 1982, address: 158 Linwood Plaza, P.O. Ecx 
130!I, Fort Lee, NJ 07024, USA.) 

1 
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Genetically engineered iru!ulin 

Ln'!J.!l "_n, ..tiit"h i~ the ri.rst ;ro:iuc::. of genetically :n.ani?Jlated bacteria to be marketed 
~or hlJllac ll!!5e is now on sale L"l the thited Ki~dan. Two canpanies have received official 
ap;roval to market t.beir ~·od~t - ::li Ll.lly and ~o fodustri. Foll.JWing considerable 
clinical tests, the new substance ( lobich is ;::rod~ed f'ran tw::> bacterially produced f'ragments 
that are supplied with synthetic genes for either the A or B fragment of insulin), was fotnd 
to be effective altl'x>ugh it had the tendency to be ~sorbed slightly faster fNJll t.~e site of 
inject.ion resulting in more insulin being r:?quired to obtain the same :-eduction of blood 
sug::ir than through the use of conventional bovine or p:>rcine derived ;:reµirations. The 
slight disadvantages an? b:lwever considered to be conside~ly offset by the advantages in 
that it reduces the incidences of allergic reactions which s:xne sufferers darelop towards 
animal insulin, and that the new ins-..tl.in is better at hastening the N!DC1/al of detones fran 
the bloodstream. H:l'We'ler, availability and cost will detencine the cl'x>ice of insulin on the 
::iarket. At ;:resent the new insulin costs almost twice as CIUCh as bovine insulm, but only 
10 per cent t:1ore than porcine insulin. (Extracted from Financial Times, 15 June 1982; 
European Cllemical News, August 1982; The Times, 21 Septsber 1982; Nature, Vol. 299, 
23 Septsber 1982; Genetic Tecmology News, October 1982; Technology Update, 30 October 
1982; Cllemical and Engineer~ News, 8 Novmber 1982; Nature, Vol. 300, 11 Novenber 1982; 
Genetic Tectnology News, Decent:er 1982, address: 158 Linwood Plaza, P.O. Box 1304, Fort Lee, 
NJ 07024, l.5A.) 

Interferon 

A Japmese coruiortiun of ccmpanies are conduc~ research on the mass ;::reduction of 
interferon via :.arge-s::ale culture tanks. 9.:>th alpha-tjpe and beta-type interferons have 
successfully been produced using .!Ill.all-scale 2nks. Jap:m l:Bs al.so developed the first 
artificial gene for projucing gauma interferon. 

Israeli scientists have 1i:9covered that interferon can irevent the multiplication of 
vi.r\Jses in plants. Re:iearchers at the Hebrew University's Scl'x>ol of Agriculture at neoovat 
dis:OY'ered that treaanent of tobacco plants with interferon inhibited the growth of tobacco 
mosaic virus. Additional stl.Jiies will be car!'ied out to 3ee if interferon will cx:x:it:at viral 
infections in Clther plants. 

The recombinant DNA interferon developed by Biogen, the Geneva-based specialist bier 
tecl:nololgy canpany, has been sholi«l to be effective in preventing the CO!lllllOO cold. 

Results of a l:imited clinical stl.Jiy show that the recanbinant ;rotein is as effective 
as samples obtai."led fr;:m natural sources in the )l'"evention of infection by the coamon cold 
virus. 

In the stl.%iy, 41 patients ~re infected with a strain of rhimvirus, ~ich ca1.15es colds 
and other respiratory illnes.ses. None of the 19 patients lobe received interferon by nose 
siray before t!'le injection with the viru.5 soowred ccmnon cold S)Ulptom.s. However, eight menbers 
of the contrcl group of 19. who were not given the interferon treatment, caught colds. Results 
of tolerance stl.%iies on tht= interferon were also favOUM!ble. 

Since these results, altho~h significant, are not completely conclusive, further tests 
will be carried out as to their repeatability c.nd also or1 the effectiveness of the interferon 
treaanent against other types of cold viruses. The genetically-qineered interferon wsed i"l 
the stl.Jiy was of the alpba 2 hunan leukocyte type and was prodlX!ed in genetically altered 
E. coli by Biogen, in conjunction with Schering-Plo~h, and rurifiecl usi~ the Swiss finll' s 
larg~scale chem.ical purification technology. (Extracted f'ran B.ircipean Cllemical News, 
8 March 1982, Technology Update, 16 October 1982, 23 October 1982 and Cllanical Week, 
10 Novmiber 1982.) 

Cholera 

Critics of genetic engi..'!eering, ltlo fear tbat the ingenious new microbiological tech­
niques could lrllea:sh a plague of "superb~s", will doubtless rallle questions about an 
am0tnca:nent 1n September that re9earchers had managed to get the COUllDCXl bacteri1.m E. Coli 
that lives in the h1..111an intestine to p:-oduce ci'x:>lc.-a toxin. 

The ·oacteri1.111 that caU'5es coolera d~s ~ by colonis.1.~ the sall intestine and secretir.g 
a i:rotein - cholera toxin - which penetrates the cells that line tlie walls of the intestine, 
Cau!'ing them to secrete 1.e.ter. Result: diarrhoea, severe dehydration and - if untreated -
death. 

1 
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~e ;rotein it.self is a :xmplicated structure aiade up of two types of subunit, call«! 
A an:i B. Che A subl.Dit is sur~und«! by a ring of five B subunits. This r~ tinds to 
":--eceptors" on the surface of the cell, and only the A part of the molecule enters. For the 
~xin -:o be ac-c;ive, both :sui.n.u.i..t.:s dr-e 1i~e~'Y. 

Scientists at the Londcn Sc!:xlol of Hygiene an:i T?"opical Medic:ine have exploited this 
faC:t, using the basic techniques of gaietic Engineering. They took the DNA mo::..ecule out of 
the ctx>lera bacteri1.111 and cut it up int.a even SDaller pieces. Having identified the section 
of DNA that codes for ctx>lera toxin, they inserted it into a plaSD:id, and then intrcxiu::ed 
this reca11binant DNA into the bacteril.Jll C:. Coli. 

There is no danger !ran s~h an organ:i.S11, because the strain of E. Coli used .W such 
experiments is defective and can no lo~er survive in the h!lllan intestine. l'b!"'eO'ler, the 
work is done under "categcry 3" regulations - rigid contaiment coooitions laid down by the 
Goverment's Genetic l'Bnipulation Advisory Group. 

The really interesting part of the .ork canes in the nect step: the size of the pi~e 
of DNA irlitially inserted .into the plasnid was ctx>sen to maxlI!lise the charees of getting the 
entire ·.oxin molecule made. However, once the group had got a "clone" :;:,-; cells doing just 
this, they took out the pla.Sllid aid recovered the DNA ccxiing for ctx>lera toxin which they bad 
inserted, and cut it up still further. ·.bey then repeated the ;recess of insert~ the piece 
of DNA into a pla:mid and growing it in E. Coli. In th.is way, they got a clone of cells truit 
makes only a i:s.rt of the ctx>lera mole::ule. This molecule is .3till :-ecognised by antibodies 
that Sfring into action when the body is attacked by ci'Dlera toxin, but it no longer has any 
toxic activitiy. 'lhis suggests that the l.fiA in this i::articular clone codes for all the 
B submit but only part of the A sub1.nit. 

The advantage of such a molecule to medicine could be immeruie. At present, the only 
way of acquiring long-lasting lmmLllity to ctx>lera is by natrral infection - a rather dra~tic 
measure. Exist~ ctx>lera vaccines give irotection for on.'.y a few mcnths. Even then, the 
protection is Umited. !t>wever, a ctx>lera toxin molecule the.~ no longe.• tbs any toxic activity 
could be used to i:roouce a really effective clx>lera vaccin• • (Extrarted !ran The F.conomi.st, 
i8 September 1982.) 

Genetic engineers crack the secrets of the illmme syst!lll 

A union between scientists expert in reccmbinant.-DNA tectniques and imnil.rlologi.sts has 
su::ceedeci in perfecting an elaborate i:s.clcage of experiments which could shed mu::h light on 
the determinants of the body's resp:>nse to foreign invasion. The irotocol holds out ;ranise 
!'or accurate intervention in the fight again.st d~, even cancer, and is exciting in its 
application to the ;roblsns of transplant rejection (Nat1Jre, Vol. 298, p. 529-J. 

The iredc:minantiy British team, world.~ on mouse genes coding for the ir.aj or histo­
cani::atibility canplex C!K - a group of molecules sitting on cell surfaces and imp:>rtant in 
cell-cell interactions, the fight against d~ and tran~plant rejection) i!!Olat8i a si~le 
molecule, mapped- its gene on the mouse's gencme, and ;roved that the mere existence of this 
molecule on a cell surface 1oe.s sufficient to mal<e the cell a sitting target for the action of 
a specific attacker. 

In the group of experiments the scienti&.s used cosn:ids containing "bits" of DNA known 
to incl~e genes coding for cell-surface antigens. Cosn:ids are hybrids of ~ages (viruses 
that infect bacteria) and plasn:ids (loops of bacterial DNA). They (;aD.bine the best features 
of each in picld.~ up pieces of foreign DNA and in~rt~ them into cells. The researchers 
used them to transform a mouse cell line. When they cane to s:?~ the transformed cells, 
in&.ead of usi~ DNA probe.3 to canplment the desired genes, they looked for th~ molecule the 
in!lerted gene ex;:•e~ - a ;recess that is mere efficient and only recently developed. The 
molecule they located 1oes indistinguishable !ran a known cell-&rface antigen in mice (called 
H-2Kb) and 1oes mapped jack to the B gene of the mo1•~J1! 1 s MHC region. And the mere ;resence 
of this molecule on the cell surface made 1t a target .or a specific imml.l'le response. 

The implication is that any cell surface antigen cculd be i!!Olated and characterised 
using the i.mml.rlological and recanb1nant.-DNA tectniques 01Jtlined here. They could int.-oduce a 
new and p:iwerful weap:>n in the fight against d:U!ea~. Take the follcw.1..ng hypothetical ca,:,e. 
It ha!! l'"ecently been d1.scovered that many cancerous cells have a specific marker protein 
(antigen) on their surfaces (New Scientist, Vol. 9'i, p. 152). If thi3 marker is not idaiti­
fied as foreign then the body wil::.. fail to attack and kill tr.~ cancerou,, cells, treatiag them 
as "self" rathe!'" than "non-self". a.it can the body be persuaded otherwise? The tecmiques 
d~ribed abOve suggest it can. 
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antigen did oot. Antibodies S!'a.:ifi.cally against one type of antigen may !'lave a similarly 
destructive effect on a slight.i.y differeit antigen - in this case the one rep-esented by the 
cancer cell. 

Sane of the future aoplications envisaged for this tectnique incl!.de enhancing the 
bcdy' s imml.rle resp:mse to f1ght against cancer ao:i even fooling the body of a transplant 
patient that the inccming organ :.s "self" rathe?' than "other", thereby avoid~ the ;roblens 
of rejection. (Sotrce: New Scientist, 9 September 1982.) 

Equipment for biotechnology 

According to the con::lusions of a market st!.dy carried out by Tag Marketing Ass:>ciates 
of Erie, Pennsylvania, USA, sal!>"3 of equipnent used for biotecmology :-esearch wHl rise f'rcm 
app-ox..unately $90 million in 1981 to at least $140 t"illion by 1985. Specifically, the st!.dy 
analyses the equipnent opportmities p-~nted by p~raDmeS in rOOA, moooclonal antibcdies 
and interferon and stx>ws that the greatest growth in equipnent sale:s was for i:rctein expres­
sion on a pilot plant or production scale. By 1985 it is estimated that the large:st categor­
ies in annual sales will be fennentors, centrifuges, final isolation and purification 
ai::lJratus, tissue culture C.:evices, filters and mentranes, freeze driers, freezP.rs and refrig­
erators, autoclaves and ;:;terillll!rs, and last of all water purification equipDent. ~u­
facttrers are generally o!)timistic about their indu:stry' s future, predict~ an annual growth 
rate of between 15 and 25 per cer,t alttxn~h they realize that sane i:otential buyers may go 
out of business. The WJer' s main concern is for a bet~er service and support fo:' biotech­
nology equipDent. (Extracted frcm Chenical and &lropean News, 6 September 1982; Technology 
Update, 23 Octob~ 1982.) 

Canputer data bases 

In order to cope with the growing voluae of infonna.tion on 00 sequence research ~eing 
carried out at laboratories thro~tx>ut the .crld, ccmputer programnes and data bases are 
being evolved to help resea."Chers obtain infonna.tion mere cheaply arxi conveniently. Two 
cani:;anies are making available their s:>fti.are at very reasonable p-ices. The companies are 
Bolt Beranek and Newnan Inc. with their Genetic Sequence Data 8lrUc (GenBank) arx1 Intelli­
Genetics. (Extracted fran Tecmology Update, 9 Octoher 1982, 30 October 1~ and Genetic 
Tecmology News, November 1982, address: 158 Ll.nwood Plazl, P.O. Box 1304, Fort Lee, NJ 
07024, IBA.) 

Biotechnology impact on food and agriculture 

Prod~ts frcm biotechnology in the agM.cul. ture, food and beverage 1.rxiustries will be 
worth sane $6.2 billion by 1985, rising to $103 billion by 1995, according to "' st!.dy just 
re.:i.ea3ed by Cleveland-ba.sed consultants, Predicasts Inc. 

With techniques s~h as recanbinant 00 and plant tissue cul tur~ set to l'Bve a growi..'lg 
:impact on agricul. ti.re by the end of the century, Predicasts p-edicts that biotechnologf' s 
influence on gl'"ains, fl"uits and vegetables will acco1.r1t for $50 tJillion 1n prcxiuct.; or 20 per 
cent of the total major focxi crop market by the mid-199Qs. Application of advanced genetics 
to livestock breeding, it adds, will account for animals with a projected value of $48 
billion in 1995, or 30 per cent of the total market for cattle and calves. 

"Biotechnology markets and canpanies ( agM.cul. tural, focxi and beverages)" is available 
frcm Predicasts inc., 110011 Cedar Avenue, Clevelarxi, Ohio 44106, USA; for $995. (Source: 
Ellropean Olenical News, August 1982. ) 

Bicma.ss as an energy source 

Bi.cxnass could play an import.ant role in miJUmizing future oil shortages, according to 
Jaycor' s Advanced Tecl'llology Group ( Al~andria, Va). Rea.so~ for their ri.nding incl!.de that 
it i.s the only fuel-ba3ed renewable energy source; that bianass can be converted easily to 
new energy supplies because its technology is not as ccmplicated as conventional energy 
technology; and that bianass res:>urces are distribued widely thro~l'Dut the U.S. Since 
::>iallass energy !'JOurce prices are ccmpetitive with conventional fuel prices, investments in 
biarla3S for an emergency w:>uld enlarge danestic energy procl~tton caplbilities overall. US 
bi.alla&I energy use in 1981 was estimated at 2.4 quads, or 3 per cent pl~ of total, and could 
reach 10 per cent ~Y 1985. (Source: Technology Upda".e, 18 September 1982.) 
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Real biotechnology 

F\.iture energy u.se was considered by D.Jdley Gibbs 
:.t.e. in his paper, 'Low ene:-gy r-outes by biotecmical 
which bioproce.sses might be used to ;:rOY'ide chemicals. 
able technical and :rgistical ;:roblans which might. 

of Pollut.io:i Pre1Tention (Consultants) 
;:recesses'. Gibbs indicated areas in 
However, r-e also raised the consider-­
face a large biotechnicai industry. 

Industry has to '~dress biotecmology with reality', Gibbs says. A quite considerable 
range of chemicals could be ;:reduced utilizing bio;:roce.sses, h.:>wever, the µ"OVision of 
sufficient feedstock for such routes has to be considere:i first, arx1 extraction meth:>ds have 
to be substantiall:;· imix-oved. 

It is technically f~ble to iroouce heavy ccmncxiity chemicals su::h as ethylene, 
propylene, butylene an~ butadiene using biotecmical routes. a.it the ix-ovision of sufficient 
carbohydrate feedstock· for any routes that might be developed w::1uld involve cpitg r~i.cal 
changes in the ~rld' s ecoromic structures. 'Ibis may r1ot take place in the foreseeabloe 
future. Areas which show great.er premise inclti:le the ;:roduction of oxygenated h}'drocarboos, 
carboxylic acids, lipids, sterols, polymeric materials and cmino acids. 

Autotrophic systems show most prc:mi!le for the future. Organisn.s smh as Alcalignes 
eutro~, which uses carbohydrate as a feedstock, but can, as effectively use h}'drogen and 
carboOioxide, could open up a whole new range of fennentation :x>ssibilities. Alcalignes 
eutrophus will i:roduae the natural polymer, polyhydrax:ybutyrate (PHB) frail carbohydrate as 
well as ~cm H2 and CXl2. ?.ecent research has shm«l that using a :nutant organisn, pyrl.Nic 
acid is secreted into the surrol.Diing meditJD. It was considered that by further genetic 
manipulation, pyruvic acid could be channelled into other metabolic routes to prod~e a wide 
range of substances. As the t.nderstanding of microbial physiology increases, the concept of 
mixed cultures could be ~vanced so that tw:i or even three organisl!s could be fennented 
toget~1· to ;:roduae the desired end product. 

Cllrope could be faced with a ntJDber of strategic eiergy options for the future in which 
bio technol~y will play a part. l'ainstrean feedstock for the chemical industry will be 
derived frcm oil and gas for at least the next three d£Cades, arxi, as less oil and gas is 
burned, nuclear power must cane intfl its o~ as an energy sotrce. Coal may be used to some 
extent to ;:rovide energy and chsical feedstock but eventually routes which cc:mbine H2, 
C02 and CXl to fonn more ccmplex molecules will be developed. &!ch routes could be based 
either on biotechnical or classical chemical processes depending on the cost effectiveness of 
each. Biotechnology will initially cane into its o~ in the chemical industry by prOY'iding 
high value ~ded products. (Source: Chemistry and Industry, 1 August 1982.) 

Theft of wild plant species 

An aspect of biotechnol~y and genetic engineering that seem.:> to tave been s:xnelotlat 
overlooked is the theft of wild plants trc:m Third World countries by scientists enployed by 
multinational firm.! in order to cross-breed them wlth less disease ·-esistant varieties of 
plants used for larg~scale food crops. In a publication entitled Wild Genetic Resources 
( IXJblished by Earthscan of U>ndon) it is said that many co1ntries rl!Ceive no recompense for 
the filching of their plants that eventually re.~ t in enol"'llloos profits for the h~e multi­
national seed canpanies and many countries are even totally unaware that their plants are 
being taken at all. The publication cites se-1eral exanples of the debt owing to the develop.. 
ing co1ntries: in the 1960's wheat crops in the lhited States ·~re saved trc:m an epidani.c 
of strip rust thank.s to germplasn obtained trcm wild wheat fo1.11d in Turkey. It is estimated 
that the profit gained t'rcm this operation resulted in $50 million annually e-1er since, but 
Turkey apparently received no payment for its contribuiton. Another ca.!e involved obtai."ling 
a single gene f!'"om Ethi.r.Jpia to ;:rotect the Californian barley fran yellow dwarf di!!ease. 
Piclcing valuable plants from developing coimtries is usually quite legal and a few have 
passed laws banning it, amongst these are l'exico aoo Ethiopia, but it is difficult to enforce 
the laws, and allegations of mul. tinational oompanies igooring them are widespread. Very 
often the :improved varieties of seeds are r~imported to the colJ'ltries supplying the genes at 
a consi.:ierable price since the new strains are protect....~ by the breeder's rights and subject 
to payment of !'"oyal ties. (Extracted frcm ~lew Scientist, 28 October 1982.) 

Svnthet.c foot and 1DOuth disease vaccine 

Alm~t simultaneously, a Gernian ar."1 an Anglo-A!n~ican tean of scientists have succeeded 
in developing a synthetic vaccine for foot and mouth disea3e. The laboratory produ::e:i sub­
stance, wr.ich the 9Cientists are confident can be further improved, uses as its antigens not 
the usual dead or ...eakened viruses, bu-. a S11all alb1.111inou.s body frcm the viru.s mmibrane which 
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can be chemically ;.~odu::ed by synthesis. The ~rst step in this devel.opnent Wls ma::le by 
scientists at the ~: Planck Institute of Biochemistry in Kmich, who sooceeded in integrat­
ing the hereditary material of the foot and mouth di::lease pathogen in !:>acteria, thus m~ 
it possib2.e to identify the :-elevant ;rotein molecu1..es. The new generation of va:::cines is 
conf1dentiy expected to 1o«:>rk more efficiently than conventional vaccine fonns. (Extracted 
f:'-an .SC ll.a Infonnation No. 10, l 982.) 

Chemical synthesis may be cheaoer than rDNA for sane polypeptides 

It r.a.s recently been rep>rted that it is ma"e ecooomical to prod.u::e certain pol"-peptides 
synthetically than by rDNA processes. This was fomd to be the case with s:imatostatin, a 
14-ani.oo-acid polypeptide hormoo.e used for treating bl.eeding ulca..rs. The material used in 
the initial test ;rogramme ( i.ilich has received the approval ftoc.m the U.S. Food and Ir~ 
Administration for clinical ~ials) is being supplied by ARES-Serano of $.dtzerJ.arx1 to its l.l5 
subsidiary. The synthentic route to ~lypeptides generally be.canes feasi.bla ~en the p>ly­
peptide i.s small, as .3Clllatostatin, and is unlil<ely to be used. for i:rodu::ing insulin, HGi or 
other p::>lypeptides with several times as many anino acids as sanatostatin. The upper lit:l.it 
for ecorrmic chemical synthesis of polype?tides is ~·obably about 20 cmino acids, although it 
is {X)ssible to Jlake longer molecules. Cllemical. synthesis i.s also more feasible if' the 
quantities required are snall.-

The chemical synthesis cf vaccines may pr :wide an easy, cost-effective WlY to imml.rlize 
h\Jlla.'1S agani.:.~ viral diseases. The synthetic vaccines are made in laboratories using anino 
acids linked t.ogether t..o form a ctlain of a "synthetic peptide" which corresponds exactly to 
the small part of a wbole virus ;rotein that the illlrule .systen recognises. Cixnpared to 
conventional vaccine preparations, artificial vaccines are easy to make and store, and since 
they contain no virus or viral lJ"'odl.Cts, bear no thr'eat of infection. The vaccines rave 
been .J.Sed successfully to treat foot and mooth d:U!ease in live.stock by the Scripps Clinic of 
California and the Animal Virus Clinic in England. The next targets t'or the vaccines will be 
Sl.X:h viruses a.s rabies, hepititis B, influenza and {X)lio. In additior., cancer R..O has 
isolated supposed "cancer genes" - DNA tl'Bt mder certain conditions appears to code for 
proteins involved in tunor developnent. Researchers hope that the metlx>ds for making syn­
thetic peptides ~.11 help irodooe specific anti-cancer mcn:>clona.l antibodies. (Extracted 
fran Genetic Tecmology News, Decanber 1982, add~: 158 LI.mead ?laze, P.O. Box 1304, Fort 
Lee, NJ 07027, IBA; and Tecl:nology Update, 16 October 1982.) 

REX:OO DEVELOiMENl'S 

What turns genes on? 

The sequence of event." that transform an anbryo t'ran a zhapeless cluster of cells to a 
recognisable individual - differentiation - is undoubt.ably the most important biological 
puzzle still to be s::ilved. Experimental biologists lmow that this procP...ss of cell speciali­
sation is achieved by the ordered sw1 tching on (and U1 s:xne cases off) of different genes 
which direct the synthesis of specii'.'ic ;roteins. American scientists recently 'lZlcovered 
evidence tbat gene-activation may involve a chemical ~e in one of the four b~s that 
constitute the alphabet of DNA. The four cc:mmon bases fo\Zld in DNA are guanine, cytosine, 
adenine and th)11line, and their arrang'l!lent along the linear bac~one of the DNA molecule 
;rovides the instrtCtions for the cell. Cytosine oowever i.s also fequently fo1.11d in a 
modified form l<nOW'l as 5-methyl cytosine, in ~ich a methyl ~C:~ group has been 
attached to one of its carbon atoms. Methylated cytosinf s are not evenly thro~oout 
the DNA molecule and in regions .nere they are clustered the DNA is silent (inactive). It is 
now ttx)ught that differentiation may involve a process of selective demethylation. 

1'1e first clue tl--.a.t tnis might be so cane frail stu:1ies of the glob.in gene. Globin - the 
~otein part oi i1aemoglobin - is only made in the red blood cells. In 1979 the National 
Institutes of Health, Bethesda, Maryland canpared the pittern of methylation of the globin 
gene in red blood cells with cells frcm other tissues ltlere globin is not ma::le. They fo\Zld 
that in red blood cells specific sites in the globin gene were lZllllethylated. This corr&­
lation bet~en the activity of a gene and a reduced level of methylation in its DNA has now 
been sro1o11 for a nunber of other genes. 
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The next question is 'oilether the decreased level of methylation is a cause or an effect 
of gene activation. DNA exists ~n cne cei.i as a double 5i.rdu.i~ wvla:;ul..:. ;.~;:::;; -::cl.!.~ divide 
the t\.cl stran:is separate and ea.~h then replicates. Cytosine is i ncorj:JOrated into the new 
"dai.ghter" strands of 00 and subsequenUy methylated at positions 'oilere it finds itself 
next to a methylated cytosine in the "parent" stram. This methylation is carried out by an 
enzyme i'.X"siictably calls! methylase. cne trivial explanation for the correlation c0uld be 
that in active genes :nethyi.a.se is physically blocked by other i:;roteins 'oilich are i<nmon to 
bind to active DNA. 

The alternative arxi much mere exciting ;:iossibility is that denethylation is an essential 
preliminary for the activation of a gene. Two types of experiment favour this exp.lar.ation. 

Pieces of DNA can be introdu::::ed into a cell in s1.eh a way that the cell will integrate 
tbe foreign DNA into its ~ and accept its instri.x:tions. At the Hebrew University, 
Jerusalan, a piece of 00 was taken and methylated in vitro. It was then inserted into a 
cell an:1 its expression ccmpared with identical - but IDllethylated - DNA. It \olB.S fomd tha~ 
altoough both are integrated equally well, only t:ie 1D11ethylated DNA is acti'le. 

The secorxi type of experiment is even more convincing. CDe type of d~ ~eviously 
l<nO'oll to be able to induce differentiation ttrns oi..-t to be an analogue of cytidine 'oilich 
carries a nitrogen atom that specifically prevents cytidine fraD beccming methylated. Three 
scientists have looked at the exJressi.on of ti.c ~losely related genes in chicken DNA. cnly 
one of the ti.c genes is eJCIX'esseci, and as expected this !.s the lea.st methylated. Ho-wev er, if 
the cell.s are given the drug 5-azacytidine the silent gene is activated, so that the protein 
it codes for is now made by the cells. 00 of the IX'eviou.sly silmt gene turned out t.o be 
unmethylated. 

Methylation cannot be the only factor regt:.l.a~ expression (since not f!N(!r'f gene in tbe 
chicken cell!! was switched oo) but it may play a i:e.rt in the conl:.rel of differentiation. 
(Extracted fr'an New ~ientist, 28 October 1982.) 

Broken genes grow 

Research teams 'loOrking at ~ University and St. George's Hospital, Tooting, have 
recently dmionstrated that the fragmentation and rejoining of DNA has a vital role in cell 
differentiation. Up to 300 breaks in a ccmplete gencme and frcm one to five per chranos:xne 
occur during cell divisions leading t.o :iifferentiation, am if the IX'OCess cf fragmentation 
am rejoining is blocked, then dif'ferentiation does not occur. This was denonstrated in at 
least four very different classes of cells, giving goood !"'ea30n to suppose that it is a 
l.Zliversal pher.cmenon. 

'!he fir-st observations were made at SUssex thiversity during inVestigations on the 
activity of an enzyme, ADP ribosyl transfP.rase (ADPRT) 'oilich seened to be involved in 
gene ex;ression and cell differentiation. ADPRT is requirsi for the fragmentation and 
re;air of DNA because it regulates the activities of other DNA-cutting and repair enzymes 
su::::h as 00 ligase. It was discovered the levels of ADPRT at the time of cell differenti­
ation are three times higher than normal. If a specific inhibitor of ADPRT activity is 
introdu::::m into the cult1.re, then differentiation does not take place, with the obvious 
co~lu.sion that ADPRT and DNA break-up am rejoining is vital to diffel"entiation. Differ­
entiation was only stuiied in myoblasts (embryonic muscle cells that differentiate to fonn 
myotubules) and lympbOcytes, which effectively differentiate when they CCJl'le j.nto contact \lith 
an antigen to which they respoo:1 by producing antibodies or by cell mediated :immmity. This 
fol"lll of differentiation is also blcoked by inhibitors of ADPRT activity. 

At St. George's, Tooting, work has been undertaken on the singl~celled pa~asite 
Trypanoscme crozi which causes a ccmmoo tropical disease (Ola.gas) and it has been discovered 
that the morphol~ical differentiation of T. cruzi is ccmpletely blocked by ADPRT inhibitors. 
Similar ...ork being untertakeri at the Nigerian National Institute for Medical Research at 
Lag~ has Siown that mice infected with malaria and treated by an ADPRT bloc:.t!r .sOOw a 
signH'i.cant reduction in their rate of ir.1ection, appMently beca~e the blocker inhibits a 
step in the differentiation of the :nalarial i:arasite !'ran ooe state in its life cycle to 
another. 



- 11 -

?recisely how ADPRT and ..ae fr~entation and re_!o1m11g t.~t. it me::liate.s are involved 
in diff·~reatiation remains to be seen, but the theoretical implications of this ·.«.~k are 
certair.:ly interesting and the \Tactical implications in medicine are even more .so. It may be 
possibl·~ to develup new d~s to treat ,)iagas' disease, malaria and maybe others, based on 
ADPRT blockers which effectively hinder the i:;arasites' life cycle.s by bloclG.ng differentia­
tion. Drl.€s ba!led on ADPRT blockers, 'ilihich stop lymphocytes resp:m:iing to new ant::.gents, 
could be used to prevent transplants being rejected while leaving intact existing immune 
responses again.st disease 0rganislls. An imi:x>rtant advantage of existing imm.m~suppre.ssive 
drug~ ~ t.h~ ~i~i:ne.s.s of ADPRT inhibitors - i.e., a~roximately £12 per 100 g!"'allllleS. 
(Extracted fr-cm New Scientist, 9 DecEmber 1982.) 

Bacter:.al enzyme makes genes for humans 

A group of Americ'3ll scientists has recently devised a new method of making genes, which, 
the scientists, claim, is faster, simpler and more efficient than the metiDds currently in 
use. 
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The conventional techniques for gene synthesis were developed in the 1970s. 
Individual nucleotide molecules are first chemically linked together in the desired 
-.equence to ronn a short single strarx! of OOA (see f'i.gur~). Genes are cc:mi:x>sed of tlo'O 
cc.dlplanentary DNA strands, held together by weak links called h}drogen bonis, so the next 
task is to make the DNA strarx! that is ccmplanentary to the f'irst. The oo strarxis are 
then mixe:1 to give a short section of doubl&-stran:le:1 DNA. 

The length of dooble-strarx!e::I DNA that can be ma:ie in this way is rather limited; 
so many short sections must be made separately, arx1 then linked together to produce the 
ccmpleted gene. 

The problan wLh making OOA with this method is that the entire length of both OOA 
strands must be assembled synthetically. Al tr~l.€h much ha~ been autanate:1 the process is 
still ccmplac and tim&-consitning. A new technique devised at the City of Hope Re.search 
Institute in California emp ... 0}'5 a bacterial enzyme to do most of the chemical synthetls, 
which begins ir. thP convential way by making a piece of DNA corresponding to a portion of one 
of the strands of tne desire:! gent.. Ne-.tt a piece of the opposite strand is m.ade, but 
beginning with a short section that is cc:mplea:entary tu the end of the first strand (see 
figure). When these two are 'llixed, there ~ only a small region of overlap. 

The partially doubl&-strande:1 ccmpl.ex ~ then added to a preparation of an enzyme calle:1 
DNA polyme!'ase I (isolated rrc:m the bacteriun Escherichia coli), along with a 9.lpply of 
nooleotides. The enzyme l"ecogni3es singl~stranded regions of the synthetic DNA as in need 
of "rei::air", and s:i it links together the proper sequence of nu::leotides to P"oduce a long 
section of doubl&-stranded OOA. These can then be linked as before to construct the whole 
gene. 

This technique :--e<Juces by more than 40 per cent the amount of chemical synthesis 
rEiquired, because large por~ions of the gene ar.:: :nade by the bacterial enzyme. (Source. 
New Scientist, 11 November' 1982.) 
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Genetic engineering research 

A mol<!Cule that binds to and cleaves double-helica.;. OOA :ias been designed by chemists 
at the ~lifornia fastitute of Technology, who have ~ed ';he canpound to stl.Xiy ll:>w certain 
d~s bind to OOA. The researchers tied together 2 molecules, each wi: .. a property gleaned 
fran ble:J11ycin as important in that mole::ule' s activity. To bind DNA, methidit.m branicie, a 
mole::ule with planar portion that intercalates OOA, was chosen. To furnish a cauplex ferrous 
ion, ethylenediaminetetraacetic acid CEDI'A), a ~ll-kno\orl iron chelator was chosen. The 
:--e3earchers linked thE: twJ with a short hydrocarbon chain. The result was methidil.:mpropyl­
ETlTA of MPE. MPE' s activity and relationship to DNA is exani.,ed. Similar, independent 
OOA-drug binding stuiies are discussed. (Solll"ce: Technology Update, 30 October 1982.) 

Enzymes that make trypto~ 

CZle of the apiroache3 Genex (Gaithersburg, MD) is taking to scale up its recanbinant 
DNA pl"Ocess for making tryptoIXwi, rather than try'..ng to max:imize i:roda::tion of the anino 
acid by using gentically modified microorganisns in the fermenter, is to max:imi7.e output of 
key enzymes responsible for tryptopban synthesis. Seµll'ated enzymes can then be used as 
biocatalysts to syntht!size try;>topban outside the fermer:iter witbout the microorgani.sns. 

()le cf their i:x·ocedures involves work with genes for the enzyme tryptoi:Gm synthase 
fran Escherichia coli. 1W of the gene proda::ts catalyze conversion of ind()leglycerol-P (or 
indole) alXI serint! 1 a.l3o an amino acid) to t:ryptophan and glyceraldehyde-3 phosphate. The 
genes, trpA and trpB, encode ti.o subunits, ..4 and ;3 , which ccmbine to fonn very stable .(. 2 
;9 2 canplex. The c( 2 portion of the canplex catalyzes conversion of indoleglycerol-P to 

indole. The ~ 2 part canbines serine wi \.n indole boi.nd to the enzyme and catalyzes syn thesis 
of tryptoJXlarl. 

The first task was to splice the trpAB genes, together with hybrid trp/lac iranoter, 
into a pla.511id. By adding canpucds that i.nda::e higher iroda::tion, output of the enzymes was 
increased 230-fold. The enzymes ma1e L apprOldmately 20 per cent of total cell proteins. 
While initial work ws with enzymes from E. coli, the final production organisn will 
i:robably be a strain of nonpathogenic Salmoneni typhimurium LT2 or Klebsiella aerogenes, 
both of which the Genet researchers h.:lVe been able to transform with the sane plasnids used 
in E. coli. The next step .as to use extracted enzyme preparation to synthesize tryptopian. 
Indol~ aro serine were added to the enzyme extract and 97 to 100 per cent of the indole was 
converted into tryptophan at concentrations up to 78.2 g/L, so high that part of the 
tryptophan ;recipitated out. 

To lower prociuction costs, Genex is also working on a process to make one of the 
starting materials, serine, cheaply. Techniques similar to those used for l:.""YPtophan 
synthase can be used ~.o iroduce the enzyme serine hydroxymethyl transferase (Sifo!T). Nonnally 
SEMT converts serine to glycine; however, the rl!aetion can be reversed to proda::e serine 
fran glycine and fonnaldehyde. 

Genex is act:vely developing prod~tion irocesses for both serine and tryptophan. The 
final result may be a process for each amino acid or a caubined irocess. One efficient 
method for f'tnal i:rodixtion of tryptopban is to use :immobilized cells in a multi-colunn 
packed bed reactor system. The goals is to lower i:rodootion costs so that the irice of 
tryptophan can be dropped U> a level where it will be econanical to use the amino acid to 
supplement com and soybean feeds for !X)ultry and swine. The tw:i most l:imiti~ amino acids 
in these feeds are lysine and methionine, which are already sold as supple:nents. The next 
most limiting amino acid is tryptophan. (Extracted from Genetic Tecmology News, October 
1982, address: 158 l.im«:>od Plu.a, P.O. Box 1304, Fort Lee, NJ 07024, USA.) 

New enzymes helps wineries in a colour bind 

A new enzyme called anthocyanase iives wineries an alternative to the ion exchange and 
activated charcoal methods of char.ging red W"...ne into white. Added just before the yeast, i:.he 
enzyme, callen Pectinol DL, decolourizes the irodoot :'."'rt then is remCNed along with other 
residual partic'les fran the fermentation process. The irocess could be used to convert 
excess rec:! wine into a white wine ca;able of being blended with inexpensive loi'l.!.tes, s~h as 
~hablis. It could al~ aid in the prod~tion of l!ght-coloured premiun wines, where yields 
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tran the red grapes now are Limited by the nee:i to keep the colour light. With the ~e, 
pre:s:se:s could be u:stltl Lo inc~ y.u:..1.u:;, yet ~1~1 the ue;:u.n:u light C:uluuL n-,.:: .:UZ-jWc 
is extracted tran the cc:mmonly occurr~ Aspergillus niger f'ungus. (Source: Industry Week, 
19 April 1 982 • ) 

Basics of protein secretion by yeast becane clearer 

Lat~t advances in understanding row yea.st cells !J'"OCess their !J'"Oteins d?"eW a lot of 
attention at the 11th International C:Onference on Yea.st Genetics and l'blecular Biology at 
l'bntpelier, France, in September 1982. 

itlen yea.st cells using messe~er RNA with the r,ro;>er genetic code first canbine anioo 
acids to syntt.esize an organelltar or secretory protein, the prote:in may not be in its final 
fonn. (Soluble r,roteins that float freely inside the cell, not attached to organelles, 
follow a d!.fferent pattern.) The first r,rodi.ct is often a large- !J'"ecur~~r protein that will 
eventl.S.l.ly be cleaved to fonn a snaller protein. Many of these proteins are also modified by 
glycosylation-acqui.sition of saccharide side chains. Scientists at the thiversity of 
California, Berkeley, have developed a m.mber of mutant yeast strains with blocics at various 
stages cf. r,rotein modification in order to get a better idea of where some of the 
modifications of the original pro~ein molecule are made within the cell. 

It was found that the protein carboxypeptidase Y (CPY) is first synthesized as a 
proenzyme - or r,recursor ;:ro~ein, designated P1. <riginal synthesis takes place at the 
endopla.snic reticulllll. tubules. ?1 is only partially gJ ycosylated at this stage. Final 
glycosylation of CPY takes place in another organelle ( SDall cellular stri.cture) , the Golgi 
apparatus. There P1 is converted i.,to fully glycosylated P2. The P2 protein then moves into 
a vacuole. :here an amioo acid sequence with a mole::lular wei~ht of about 8, 000 is cleave:i 
off to leave the protein end ;:rodi.ct. F'inal molecular weight of CPY is about 61,000, i.relu­
ding saccharide side chains with molecular weights totalling about 10,000. 

The Berkeley group is now trying to get a better understanding of ju.st what goes on at 
the Golgi apparatue. This seems to be the point at which paths of proteins to be retained 
within the cell dive?l:e tran tl'x:>se that will be sec•·eted. 

Scientists at McGill University have been using mutants developed at Berkeley to stl.Jjy 
a d!..L'ferent protein which the yeast r,robably secretes to lcill canpeting yeast strains. 

Primar:f procl·~t for the toxin is an anino acid sequeree with a molecular weight of 
about 36, 000. 'lhis is then glycosylated to a 43, 000-molecular weight rrotoxin ( precurs:ir 
;:rotein). Fran the Golgi apparatus the protoxin does not go into a vacoo:.e the ..ay CPY does 
but into si:all secretory vesicles. Yeasts and animal cells i::ackage r,rot~ins to be secrete:i 
in these vesicles, which then fuse with the cell manbrane. After fusion the vesicles open to 
the outside of th~ cell and !"el.ease the oroteins. Protoxin is not cleave:i to its final until 
it is inside the secretory vesicles, probably aft.er the v~cle contacts the outer cell 
manbrane. 

Secretion of proteins in yeasts is much more canplic'ited than it is in bacteria. 
~ricing out the basic mechanisns of protein processing six>u l enable the genetic enginee:­
u.sing yeast to r,rodl.l!e a recanbinant DNA prodi.ct a m.mber of alternatives to choose fran. 
Yeast could be controlle:i so that it w::>uld either retain or secrete the product, whichever 
makes purification easier. (Extracted fran Genetic Tecmology News, Novanber 1982, address: 
158 Lim«iod Plaza, P.O. Box 1304, Fort Lee, NJ 07024, IBA.) 

Hi tochondrial DNA could have advantages a:. a vector 

It ..as r-eported at the 11th Internc tional C:Onference on Yeast Genetics and l'blecular 
Biology at l'bnpellier, France, last Septemi..e-r tha.l mitochondrial DNA may becane an efficient 
alternative to conventional plasids in constrooting vectors for genetic engineering. Apart 
fran yeasts, few eukaryotes have pla.snids that can be used as vectors for transfonning cells 
w1 th foreign DNA , Plasnids ( snall circles of ~1A) fl.rlction outside the nl.l!leus, but repli­
cate when the cell does. However, eukar)'otic cells do have DNA outside their nuclei in sna.11 
organelles called mitochondria, which ar-e sall bodies within the cell canposed chieny of 
proteins and which play a la!y part in the cell' s metabolisn. They contain enzymes for 
transferring energy fran food tai<En up by the cell into a form in which the cell can U!5e it. 
Altho1JS5h mitocl'x:>ndria contain their O\ol'l DNA, most of their proteins are encoded by DNA in the 
cell' :l mx::leus. Earlier ~rk indicates that nuclear DNA is !'irst translated into larger 
percurs:ir r,roteins which are then taken up by mitocrond:-ia. An agent t:.at blocks uptake of 
perc\l!lOr proteins in living cells causes protein to acc1.mulate outside the mitochOndria. 

-1 
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Remcwing the blocking agent allows acCl.lllUlated percur-sor to be imp:>I"'ted aid ~essed into 
!ll;lltt_!!"~ pr"(lf".~i_I'! t>y t~ mit~!'!:iaj!"i<L ~~!!!'~h ~th mit!Y'..bc~!"ia ~~~ted !'!"~ ~le ~ells 

s~ests that a ;:rotein exp:>sed on the mitocmrxl!"'ial SLrface is essential to ~ a 
percursor irotein. Chee :-ecognised, the percur-sor is attached and imp:>rted into the 
organelle for iroc~ into final fonn. Work in this area is being tr.der~n at the !Uhr 
thiversity at S::lch1.111 in the Federal Re~lic of Gennany. (Ext.-acted !'ran Genetic Tectnology 
News, November 1982, address: 158 Lim.'ood Plaza, P.O. &:>x 1304, Fol"'t Lee, N.I Oi024, IBA.) 

'!'r-ans~ act "lS vectors to tran.st'er DNA into fruit flies 

Vectors that transfe!"' DNA into the chrcmos::mes of the fruit fly, Drosophila mel.anogaster 
greatly imirove the outlook for genetic engineering ir. r4her animals. Using transp:>sol"'..s, 
segments of DNA that can move around anaig chrcmosomes, plasnicis and viruses, scientists at 
the Carnegie Institution of Wil.sbington (Baltimcre, HD) have been able to transfer DNA into 
embryos of fruit flies, where it becanes integrated into the chrcmoscmes and l"'l!appears in the 
flies' o~si:ring. 

Transfonning cells of higher animals with IllA fran outside the cell is much more ccnr 
;:ilicated than transfonning bacteria or yeast as exist~ metOOds have low efficiencies and 
may disrupt chranosana.l OOA. They alS> cannot be controlla:i to any degree. Tran.spa.sons have 
been used in bacteria, but l.l'ltil now have oot w:>rked. with ccmplex higher organislls. 

The Carnegie researchers first constrooted a plasnid by insertitg a 34cilobase ~ir (!<b) 
segment of OOA !'ran the fruit fly gencme aloog with 1.8 kb of flaold.ng DNA sequences into the 
:::ommon Escheric.ltia coli plasnid, pBR322. The 3-kb segment. selected was the transpcisable P 
element, believed to be !"'esp:>nsible for genetic defects in certain strains of fruit flies. 
The plasnid was cloned in E. coli and then injected into fruit ny early embrjlos. lillen the 
embryos matired they were found to contain the 34cb segment. Some of their offS?"ing als:i 
carried this DNA in their ctrcmos::mes. The next st.ep was to insert DNA coding for a marker 
enzyme, xanthine dehydrogenase, into the pla.snid and repeat the ~oca:iure. About 8 per cent 
of the injected embryos grew to maturity. Of these, 39 per cent gave off.siring containing 
the transp:ison. 

Apparently the gene was trarusferred wi tiDut having its mA sequences rearrange:i. In 
other metlx:>ds genes frequently rean-ar.ge tbem.selves and soaietimes are repeated. The ~ 
pos:>ns insert them.9elves into the chromoscxne at any of a'>out 5C sites. 

Fruit fly mutants that lack the gene coding for xanthine dehydrogena.se have darl<er than 
ncnnal eye colour-. ~tan ts lac!G.ng the gene but loilich had been trarusfonne:i with the tram~· 
pos:>ns containing the gene showed the normal red eye colour. 

Being able to transform a ccmplete higher O!"ganisn ir. this way rather than only tran~ 
fanning cells that grow in tissue cultl.re has some big advantages. crie of them is that it 
may give a better look at how genes are exi:ressed in various cells i., the or·gan~ sc that 
different ':.issues and 7gans develop as the individual grows fran the embryonic stage to 
mattrity. 

This technique should make it possible to transfe!' very large segments of DNA into ':.he 
fruit fly, an organi.911 that has been stu:iied extensively frcm a genetic viewpoint. The 
mettx>d is efficient, sta.ole and can be controlla:i. (Source: Genetic Tecmology Nelr.:\, 
Nove:nber 1982, address: 158 Linw:xx1 Plaza, P.O. &:ix 1304, Fort Lee, NJ 07024, l5A.) 

Transferring DNA into mamnal ian cells 

At j:l'"esent, the most efficient means of transferring DNA into manmalian cells is thro~h 
the u:5e of very fine glass tubes to inject DNA into the m.clei of cells one at a time - a 
Ver',,' tim~conSUlling task. The mettxld of transfecr.ion (the pa!:!age of OOA thro~h the men­
branes of cells in SJ.9pension) has been canpu'ed with the micro-injection techoique with very 
favourable results - it can transfonn up to 70 pe!"' cent of treated cells. 

OOA, in the form of genes for simian virus 40A or herpes simplex viras thymidine ld.nase 
spliced i.nto plasnids, was pla:::ed iri contact with mamnalian cells that had been treated with 
polyethylene glycol. The most important variable in transf~tion efficiency is the type of 
mamal.ian ::ell line. The most efficient cell line is one derived frcm baby hamster lcidney 
cells deficient in th~ine lcina:Je and temperature sensit:!:•e. The efficiency or micn>­
injection does not depend up:>n the type of cell line, but the real barrier to e:cpression cf 
genes introd~~ by transfection into mammalian cells awears to be the n~lear membrane. 
(Source: Cienetic Tecl:nology News, November 1982, address: 158 Lirn.ood ?laza, P.O. Box 1304, 
Fort Lee, NJ 07024, t5A.) 
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F+.mian beta-glob in genes inserted into mouse eggs can function fl;J.ly in t."le <Kiul ':. moose 
arx1 be ;::as:ed oo to offspring in classical ~rxiel.UL"'l ;roµ:irtions. Al~~h the acceptance 
rate of their foreign OOA is not great, the results support the expectation that foreign 
::JtA may be illtroduce:i irito mammals early in their develoPDent arx1 used to stu:iy genetic 
diseases arxi malignancy. This work is being done at the Fox Olase cancer Centre. (Source: 
Tectnolcgy i.lpdate, 18 Septent-!r 1982. ) 

Japan - Heoa.titis-B vaccira! 

Jai:an: A method of~ producing a new vaccine ag~t type-B hepatitis by using yeast 
has been developed at ~ :iliversity. The metlxld involves · epl.acing part of one of the 
genes of a given yeast with a cut-off chip of the •li.'"US and let~ the yea.st produce a 
r-epl.ica of the protein of the antigen conceme:i fcmd in t."le pltie."lt' s blood. iiben the 
r-epl.ica is U9Cd as a vaccine, it: st:i!IJulac.es an ant".ba:iy to re.31.st the inv<Ki:ing virus. It WAS 

di!lcovered that the yeast produces 500,000 mlecules of the repl.ica/fulgus unit, half or more 
of the best know interferon yield of yeast/f\Dgus wit. Ha"' mu::h more in that yield that can 
be attaineG is the key to the clinical applicability of the vaccine, especially because :..east 
i.s ~eral hundre:i times larger than the coloo l::3ci.llus. (Source: Technology Update, 
9 Oct.ober 1982.) -- · 

Emph~ 

fot>re hl.lllaD proteins are becaaing available thro~h r-eccmbinant DNA t'rocesses then are 
cClllllDtl.y l<nom. Al.pha-1 antitryspin (AAT), for exanple, :s a ;::rotei.n produce:i in the iunan 
liver and then enters int.o the blood stream. ?.esearchers at Zymos nave just produce:i AAT 
in yeast in which they clone:i the hLman gene coding for protein. C.ooper i..aboratories, which 
tunde:i the re:search and has rights to the di.s:overy, believes AAT may be ~ful for treatitlg 
some types of emphysema, which is a corxiition in loilich snall air !!lilCS in the 11.Klgs are 
damaged and cause respirat.ory difficulties. In 9CXlle cases, emi:tir.sema is a result of a 
c~enital deficiency of AAT. In a normal individual, AAT cooote:-oicts :strplus quantit;.es of 
certain enzymes tbe body produces tc destroy ba::teria, air p:illutants or cjgarecte snake in 
the 11.Klgs. If not CO\.llteracted, strpl.us enzymes attack lll'lg tissue itself, causing death by 
em;ilysema eventually. Ccx.'per Laboratories beEeve AAT produced in yeast might also have 
brcade- applications :.-i treatir.g ether types of emphysema, but a great Geal of laborat.ory and 
clinical 1i«;rk must be done first. AAT is tnlikely to reverse sphysema., but may ~event 
further decerioration. (Extracted frcm Genetic Tecmology News, 29 September 1982, address: 
158 I..inw:>ocl ?la:za, ?.O. 3ox 1304, Fort Lee, NJ 07024, t&.) 

A possiblE: cure for haemopt.ilia 

Tharucs to the w:>rk of sciencists at a saall Eritish biotechnology firm, ha.811ophiliacs 
may soon be able to look fon.ard to a normal life. Spe~od Laborat.ories claim to be the 
first in purifying hUDan "fact.or 'JI:IC", one of the blood-clotting factors tbat ~events 
1ncontrolled bleeding. Olildren will benefit most because with large amCUlts of pure product 
available docto~ will be <li>le to begin treatment early in l:fe. Speyo;oo:i recently signed an 
agreement with Genentech, wbo will clone the gene for fact.or VITI, enabling then to manUfac­
ttre the prcxiuct on a large :icale within three years. 

Fact.or VIIIC :s one of t~ active components of Factor VIII. Classic baemophiliacs nave 
ll.ttle or no Factor VIIIC in their blood, while a lack of Fact.or ·1:IIRAg causes a variar.t r- f 
hamoph.i.lia calle:i von Willet>rand' s di,sea.,e. f'tlst of the Fact.or '.;"IIIC used in treatment at 
pr~t is derived fran huJ1an blood and ntlilst there is no shortage of hunan pl.asna, the 
extraction i:roces.s is costly. fot>st of the supplies are ~ in developed com tries, leaving 
those in the developing COU'ltries virtually un':.reated as a result. After further research is 
carrie:i out, it is ooped that the new product will not only be cheaper, but safer throigh 
being tECOntaminated by the hepatitis B virus which is ot'ten carried in the material i:r~ 
sently supplied, mostly frcm the Unite:i States. (Extracted frcm New Scientist, 2 Decf!lllber 
1982.) 

Vaccine to prevent herpes simplex 

American Cyanamid will te W)rid.ng with f'tllecular Genetic!: in order to carmerci.al.ise a 
herpes simpl.~ vaccine. based on the latter's laboratory success in cloning herpes virus 
i:rotein with a corresp:irxiing virus gene in E3Cherichia coll. Inj~tion of the protein into a 
hUDan shouJ.c cause the body to respond with an antibOdy giving immun.lty but not a cure. The 
herpes v i:'US is large - its OOA contains ~out 150, 000 nucleotide t:a3e ;:iairs ( abcut 20 times 
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~ :iany ~ in, for exa11.ple, foot a.~ mouth disease vir~ and fer which a rDNA vaccine has 
h-.n rr~pared. F.ach her~s virus !BI"ti.cle contains not only DNA str?"C.Ulds:i bv orotein. but 
an outer lipid layer thro~h loilich orly part of th ~ouin protruies at scattered p:>ints. 
Researchers at !'t>lecular Genetics chose one of the foir types of protein that protruie whic..."l 
appears to be similar in both herpes-1 ('loilich causes cold sores in the mouth and around t..'le 
:ips) and herpes-2 (\bi.ch causes a venereal. dl...'!ea.Se that bas been :-api.dly increasing and for 
which there is -. ' kn<Ml cure) • :he next step t.moards a vaccine is to test the ~otein in 
animals for ef!"icacy and side effects and to c!Dose ~ best fonnulation. r:ata collecte:i in 
these tests can be supplied to the US Food and ~ A¢nini stration when M:>lecular Genetics 
applies for pennission for clinical testi!'.3 in h\Jllalls, oopefully witnin two years. A :-00 
vaccine such as this ;:revents the p:>ssibility of infection fr-all a live virus i:;article -
always a danger in conventional vaccines Cl.ade frcm lcills:i er ~ vir'..lses. ~lecular 
Genetics' orientation is towards animal vaccines loilich happened to lead to the b1.maD herpes 
\«>Mc, and towards other agri...culttra.l. applicat'.ons of genetic technology. (Ex~ac:ted tran 
Genetic Tecmol~y News, Oc:obe:- and Novembe!" 1982., address: 158 ::..i."M>Od Pla7.a, ?.O. Eox 
1304, Fort Lee, NJ 070211, IBA.) 

Faster tes~ing of foetal lur ~ 

A nine-minute clinical imm.nodiagnostic kit, called Aminostat-rI.M, allows a ~ysician 
to decide loilether the lwgs of a hullan foetus l".ave mattred Enough to support nonnal breath­
ing. The test kit, developed by Hana Bi.ol~ics, a biotectnology ccmpany in Berkeley, 
Galifornia, detects the ~es of phosphatidyl glycerol in the l!IOther' S amniotic nuid, an 
indication that ';he foetus' lqs are not yet fully developed. That coroition, lcn<Ml as 
ilyRline manbrane 1.i3ease, is r~nsible for 50-70 per cent of the deaths of s;r811attre 
infants. 1he kit, which wil: be s:>ld to clli.ical laboratories for $300 each in lots of 12, 
W"'...l: be available next maith, pend~ apsroval by the IB Food and Dr~ Administration. 
(Extracted frcm Cllemical Week, 3 November 1982.) 

Monoclonal antibodies for two purposes 

Mcnoclonal CEtibodies, pertaps the most ;ranising !l'"odtx:t of the new biotecmology 
f~, are valuable tools for detecting cancer and other abnonnalities, and may hold the key 
to effective treatment. The process of culturing lmmcrta1 max>elonal antibodies con.sUts of 
imlluli.zing mice with tar-get antigen:: and 1"9110'/~ ~ir spleens, which contain large amounts 
of lympix>cyte!', the antibo1y pr-cx11.X!ing white blood c~. When canined with myelO!loi cells 
and ;x>lyethylene glycol (PEG), which bin:is the outer mmbran~ of SX1e of the cells, they 
begin to fwie. ~tel" the clones of individual fll3ed cells are checked for antibody sacr~ 
tion. This hybridana tectnique has been adopted by many independent venttres ~ well as 
large chemical and pharmaeeutical finlls. 

The most successful application of moooclcnals has been in lcits to diagnose allergies, 
prostate cancer, pregnancy and anania. Lo~-range re~h is aimed at develop.ing monoclcnal 
antibodies that attack cancer causing agents. Q.irrently, the effectivene!!S of moooclooa.1.s as 
anticancer agents has been demonstrated in lympbcm.a and bo~mal"row transplants on victims 
of leukemia. According to re~h being done at the Joms Hopkins tbiversity, maioclonals 
linked with iodine-131 have the i:otential of extending the lives of rstien~ with inoperable 
liver cancer by delivering ndiation doses directly to the tunors, a concept improvs:i with 
the use of indiun-1 i1 by the thiversity of California (San Diego). (Source: Tectnology 
Update, 16 October 1982.) 

Monoclonal test kits for VD 

As the incideice of vmereal disea.9es increa!les, the need for quick and inexpensive 
diagnostic tests intensifies. To capitalize on this market, Genetic Systen:s, a young 
biotecmolcgy firm in Seattle, has developed test kits b~ on moooclonal antibodies for 
detecting chlanydia, gamorhoea, and tw::> forms of herpes simplex. The ccmpany is a.aiting 
Food and !rug Administration clearance for the chlaaydia test, and plan.~ to request FU 
approval for it.s herpes and gonnorhoea tests soon. The tests have al!"eady receivEri scien­
tific s;rai~. 

The ~Y Id t.s are all bull t aroin::I monoclonal antibodies that have been tagged with 
flOUl"escent c.lyes, and each one requires a different monoclonal antibcxiy. H:moclonals are 
j:l.lre in that they recognize and react to only one specific microorganisn. Using :nonclonals 
means that their tests make very few mi.stakes in identifying the tresence or absence of a 
i:;articular organ: sn. 

The aMay lcit closest to the marla!t 1.5 the ::est for chlanydia which Will appear on the 
:narla!t in February 1983. The U.S. Center for Disea31? C.Ontrol in Atlanta estimates that there 
are 1 O million ca3eS a year, ccmpared w1 th 3 million new gonnorhOea Ca3es a year. 
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di.sea3e that can cause sterility in women. It may be ~e major factor in uri.'1ary trac: 
:nfection.s. It is effectively treated wi.th antibiotics. ~wever, while cur~t tests U1ke 
six days to perfon11, the monoclooa.l. antibcxiy test takes a mere 20 minutes, allowing the 
patient to begin taking me:iication soon arxi to r"edt.ee the r-:..Sk of canplications !ran the 
infection. {Extracted fran Clemical Week, 20 October 1982.) 

Possible new treatement for sickle-cell disease and beta thala.s.saemia using Ilene ther-aoy 

In a ccmpletely new a~oach to the treatment of genetic di..sea.se, clinicians in America 
have used a d~ that can activiate no~ly inactive genes to bring about a signL.~cant 
im;rovenent in pat:.ents with tw:> of the most :i.mi:;ortant hereditary blood diseases: sickle­
cell anaania aIXi beta thalassaania. 

I:espi.te taving been tested oo patients, the therapy is still at an experimental ~....age. 
Ek.It it has generated great excitement in America as an exanple of how an i.nderstanding of 
fundanental genetic mechani sns can make a direct contribution to clinical medicine. 

Two se~ate groups of scientists aIXi clinicians have been imolved in the exper-:imental 
~ials, frcm the National Heart, Lung and Blood Institute at Bethesda, the West Sicie Veterans 
Administration hospital, the lbiversity of Illinois in 01.icago, and the Jotns Hopkins tiliver­
sity rei:;orted su::cessful results of treating tbree beta thal.assaemia µltients and three 
sickle-cell sufferers with the d~ 5-a7acytidine. 

&:>th sickle-cell disease and beu thala.ssa.miia are caused by genetic defects in one of 
the tw:> types of ;rotein chain, alpba and beta globin, that ma.Ice up the red blood cell 
i:rotein haen~lobin: the defects are in the beta chain ~ in sever-e cases of beta 
thal.assaemia, no beta cbains are ;rcxiooed at all. Both diseases are i..'lCtrable and indi­
vidt.als inheriting the defect !'rail ooth parents die in chilcilDocl tnless treated with freq1..-ent 
transfusions. Both also cause secondary defects in blcxxi cells that result in consiaerable 
pa.in arx1 d~..ress. 

The 5-azacytidine treatmelt was aimed at a special ;roperty of the genes that encode 
beta globin. There are four kinds of beta globin gene, only tw:> of 'oilich are normally 
active in adults. The other tw:> geles are active only in the unborn baby, when they produce 
E!lal:lryonic and foetal beta globin molecules, which differ sUghtly fran the adult versions in 
w:i.ys that are specially adapted to foetal life. The embryonic gene is u:sually switched off 
before birth and the foetal gene soon after. Beca.U9e the foetal beta globin gene is free 
frcm the genetic feet~ in the adult sickle-cell and tbalassaEmic beta globin genes, the:9e 
diseases only becone detectable clinically as the newborn baby matures. In a few kinds of 
ner·editary aenaania, the defect in the adult geoe by a happy chance also irevents the switch 
frail the foetal gene, which continues to iroouce normal beta chai.n3 thro~!Dut adult life arxi 
saves the individual frcm the effects of the danaged g~. It was the rope of switching on 
the foetal gene in other anaanic patients that inspired the use of 5-azacyt.id.ine on µltients 
in America. 

The ratior.ale for the treatment derives directly frcm flildanental research on the 
regulation of gene expression. It is lcnCMi frcm experiment3 on a m.mber of diffel"ent genes 
in various species of animal that one important detenninant of gene activity is a chemical 
modification of the 00 lcnm«i as methylation. In general, heavily methylated gent!!I are 
inactive, and ~tive genes tend to have few methyl gro~ on them. The American mmiatole>­
gi.sts thus rea.90ned that if they could irevent the foetal beta glob.in genes fran being 
methylated m the cells of their anaemic ~tients, it might be possible to replace the 
defective or absent adult beta chai.n3 with nonna.l foetal ones. 5-atacytid.ine is very camon­
ly u.!ed to i:revent DNA methylation in laboratory experiemtns on gene regulation; and 
indeed, has already been ~ in a preliminary experiment on baboons and fol.lld to stimulate 
the ;rodt.eiton of the foetal irate.in. 

Sane very i.:ni:;ortant and difr.1.cul t questions r.ave to be answered before treatmerit can be 
considered suitable for long-tenn administration on a wide scale. First of all, the d~ is 
l<n0"'1 to be toxic, particularly affect~ the bon~marTOW cells that give rUI! not only to 
red blood cell.ll ·out the white blood eel.ls of the imlmJne systsn. furthermore its effects 
cannot be expected to be confined to t.'le bone-marrow, and may entail a ruk of cancer. 
Finally, there is a i:;ossibility that the dl"1..IOI) does not switch ori the foetal gene but simply 
selec~ cells alr-..ady exp-essing it. This w:>uld be a very great disappointment, since 
otherwise the exciting ;respect this treatment offers is gene manip.liation, without the 
cauplication of manipulat~ f!llbl)'Os. (Extract.eel t'rcm New Scientist, 16 December 1982 
and International Herald Tribune, 10 Decsnber 1982.) 
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Hormone deficiency 

A genetic !l:lnnooe deficiency that inhibits sexual devel.opnent may be treatci with brain 
grafts in :-ecent :-esearch involving mice. At the ~lilt Sinai Medical Center (New York, ~), 
brai."l graphs on female h~ :nice were perfonned. fa order for the ~es of p.iberty to take 
place, honnooes are i-el.ea.se:i frcm the pituitary gland at the ba:Je of the brain. I'l order for 
t.lll.s to occur, the pituita:-y needs another oonnooe, gonadotropin ( r-eali.sng bonnone ~RH) that 
is !"el.eased by nerve eel.ls in tne hypothalanus. !'tltant ~ :nice do not ~u::e en~h GnRH, 
i-~ulti."lG in 1.rldevel.opeci :-e-i:orductive organs. Al ~ugh !:>rain grafts will probably never be 
used to t:-eat huuan patients, the resul ~ of the stuiies can help clinicians to ;llan courses 
of l:X>nnooe treatment. (Source: Technolcgy Update, 30 October 1982.) 

Genetic engineers find many ways to maximize output 

At a i-ecent mee~ of the Society for Industrial !'tic:-obiolcgy at St. Paul, M:inne!!Ota, 
an excellent update oo saee of the tools genetic mgineers :-egul.arly use to maximize output 
of recanbirlant DNA ;>roducts was given, and is briefly de.scribed as follows: 

n-anscription synthesis of mes9enger- RNA usi~ the IR.\ of the gene as a tanplate is male 
to take place at high frequency. In the t:-ans:ription process RNA polymerase, the enzyme 
that catalyzes synthesis of messenger- RNA., lllUSt first recognizJe and then biDi to a specific 
;:ra:ioter site oo the DNA, upstrean of the gene to be :ranscribed. Chee bolni, the enzyme 
travels quicitly al~ the 00 strand, synthe«rl'!ing RNA as it gCJeS. Some iranoter Sl!Guences 
are ~h better than others. Genetic qineers routinely splice good ;>rcmcters into plasiWis 
containing OOA sequenc~ they want to convert into ~teins. '!be lac ;remoter (...ni.ch governs 
genes ;:rodu::ing emymes for lactose metaboli..311) has been spliced into plasids to .increase 
;:rodu:: tion of in.111an growth oonncne and beta-eaiorphin in Escherichia coli. The t:-p prcmoter 
(involved .in tryptoi:ilillle ;:roduction) has been used to .increase hlJDan growth oonnooe, inter­
feron and foot-aai-mcuth dUea.se vaccine yiel.~. lhese ~oters rai..sed hunan insulin and 
foot-aai-mooth disease vaccine ;:rodu::tion in E. coli to a level of 20 per cent of total 
cellular i:rotein. 

Scmetime!I one can splice mul :iple copies of a ;remoter into a plasnici and increase 
t.-an.s::ription efficiency. 'IW:l lac ~oters imprCll'ed ;:roduction of h\JIWl growth tx>nnooe. 
'lbree w:irkeci with !'ibroblast interferon. Up to five copies have been tried for other 
prod1£t.s. 

M.ltat.ioc of the prcmoter (alter~ the DNA :sequence sligh~y) may als:> be used. Another 
te"..hnique is to use chElllical syn~ to make a DNA .sequence that will act as a good ;>ro­
moter. 

!'Mlnslation synthesis of ;rotein ;:iroduct f?'an an.ino acids as directed by mesaeriger RNA 
can be made more efficient by mo:ii!'y~ the riboSJDe biodi.'lg site. The site is an RNA 
sequence lying between the prcmcter and the gene -i:ortion.4' of the RNA. strand. The biniing 
site on :he RNA attaches to !"~sanes. .Adding just four extra m.cleotide plirs betwee: the 
oinding sit~ and the initiation site increased tu.man growth honnooe yield by 60 pe!" cent in 
E. coli. U tering a mmber of m.cleotides in this region increa.sed interferon yields up to 
100 times. f'bVing the ;remoter varying distances fran the gene inc~ (rOductiv:ty up to 
2,000-folcL Varying the length of the SC!quence between the :.remoter and gene sites inc~ 
hl.1112.r. l~cyte interferon fiv~fold in yeast. 

Using oost eel.ls with a large mmber of plasnids (up to 50 in E. coli) inc~ hlman 
insulin and foot-and-!DO.lth di.!lease vaccine outi:ut many-fold • 

.Adding an i.'Xiucer, a chemical. that ir.activates the i-epres.sor protein that biDis to the 
operator site on the DNA, can be a potent technique. Rei:res:sor proteins nonn.al.ly bind to 
operator sites to control the cell's i:rotein output. Adding i..sopropylthiogalactoside (I?l"G) 
as an tndu::er to E. coli ma11.fied to i:roduce huaan growth oonnooe increased yield 5,000-fold. 
:?rG ha.5 al.so been us«t to increase beta endorphin output. (Source: Genetic Tecmology 
News, Octob~ 1982, address: 158 U.nwood Plaza, P.O. 3ox 1304, Fort Lee, NJ 07024, t:&.) 

Preservation of living organ~ 

crie ~oblm slowing the commercialisation of biotechnology is the lack of a handy m~:; 
for i:reserving living organisns ir.til they are needed. The t\oO metl'x>ds currently used -
"Cl'"YOP"~!:rvation" and "freeze-drying" - both have drawt:>ack::s. Fortt11ately, scientists 
believe they are getting close to t11derstanding why su::h preservation techniques can l!1aSh up 
eel.ls so badly. 

l 
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Cryo;re31!rvation depends on the !"act tr.at chemical reactions slow dCMi as the sur-round­
ings get colder. Bi.ol~ical material kept :--eal.1 y cold can renain l.llCha"lged almost indefi­
:'litely. ~ theory, it o~ht then to be possible to restart their activity simply by thawing. 
Or, in the ca.31! of free:;e-dried organisrl.s, by adding water. 

'!he problem with both f!'eezing and drying i.s how this may be done wi trout danaging the 
:irgani.sll, or killing su::h a large ;roportion of the cells that the resuscitated sample i.s too 
weak to be of use. CJ.early, the free7i..ng cycle alters the ccmplex structtre of the living 
material in sane way. Exactly how is still not ~<Ml, despite detailei stuiy since the 
1950s. f;:)wever, it is now becc:ming i:ossible to ;robe the molecular level of the frozen 
mi.c~organi.sll. So far .:.t has been discovered that if a suspension of cells is frozen in a 
so-called "isJtonic" solution (i.e., a salt solution of the same strength as the weak solu­
tion fo1md inside living cells), ice crystals fonn and take i:ure 1oater out of the solution. 
The remaini~ solution ~erefore becomes stronger. Ulfortmately, the ;rocess does not stop 
there. By a phena!lenon l<nOloll as "osnotic ;ress1.re", the stror:ger solution starts to suck the 
weaio!r solution out of the cells, causing them to shrink. ~ can be particularly dauaging 
to the delicate membranes tl'at act as cell c:wercoats. It can either lcill the cells outright, 
or at least cripple them seriously. (The i:roblen can be overccme to s:xae extent by add:ing 
"cryoprotectants" such as glycerol.) 

The danage done to cell mentrane:s i.s not t.~e only problen. The freezing ;rocess can 
also daaage the genetic material inside the cell and rerxier sane of its enzymes inactive. In 
t>oth cases, the cell may st.ill flilction loben thawed out, but it may have lost its i:ower to do 
things loilich make it industrially important. A b~ that bas been specially engineered 
genetically, for instance, may cease eiqressi.ng the gene lobich l'as been inserted into it to 
;rodu;:e a particular metabolite. Enzymes may simply stop ;rodt.eing, and a ~nicillii.m 
species may cease to t1.rn out penicillin. 

The most encouraging news canes !rem s:ientists wor~ at. Dow Olemical (one of the 
few ccmpanies spending !llOenY on preservatjon research). Researchers there have sbo\111 that 
the v .ability of yeast. cells seens to depend on cbemical.s in the cell menbrane. They have 
also foood that the danage done to the cell by freezing is not always irreversible. !3adly­
mauled eel.ls can sometimes be reactivated if the ;reservation technique bas no-. nanned the 
cell's OW'l inbuilt repair mechani.sn.s. 

In freeze-dryiug, the cells are desiccated at low tenperature and then storei at roan 
temperat1.re. 'lbe ;rocess has many of the drawbacks of cryopreservation. In some bacterUi, 
scientists have f:i1.r1d that freeze-drying inC'reases the concentration of salts in the cells. 
So loben they are rehj'drated '. ie, have water added), osnotic pres&re then causes the cells to 
aosorb too mt.en water and burst. 

Another ;roblem is that the energy :--equi.red to freeze-dry cells is just about the sne 
as that required to disrupt. the special hj'drogen borx1s which endow a cell's ;rotein and DNA 
hereditary molecules with the ;reci.9! shape that allows them to do their job. 

Olemists st.uiying cell mmbranes believe that, with a modest push in the right direc­
tion, they could overcane most of the outstanding ;roblans as.sociated with living crganisns. 
The results to0uld provide an enonnous benefit. to industry. Some, however, fear that it ·.1Culd 
also lead to ~ssibly unp!ltentable laboratory techniques ~ich i.ould then benefit their 
ccmpetitors. Few biotechnology firms are therefore e!lthusia.stic abo;.it investing in much 
r~h. This is ;recisely the S)rt of work that needs to attrac-t industrial (or even 
international) supi:ort. The &-itish Govert'111ent is inves':.igating a p:>ssible ;reject with the 
Federal Re~lic of Gennany. (Source: The l!cooomist, 9 October 1982.) 

Protein recovery and scale-uo 

The best genetically engineered microorganisn is useless for ccmmercial .reduction 
\.l'lless its ;reduct (usually a protein) is econcmically extracted oo a large scale. 

Unles3 wot"k i"Wolves 10-litre quantities, l5 National Institutes of Health guide­
lines dictate that rDNA organislls must be ld.lled before the extraction ;rocess begins. 
Acid, phenol, peroxide, detergents or organic s:>lvents may be used to lcill E.sc!"lericrua 
coli cells, but care must be taken that these additives do not reduce bio-activity or make 
the i:rotein more difficult to purify. 

Unless the microorganism used, secretes the product, the protein will have to be 
extract.ed fran the dead cells. This may be done by using a ccmmon homoge!li.zer, such as 
a Manton-Gaulin ooit operati."lg at about 7,000 lb/in2. TWo or three passes thro~h the 
hcmogeni:.er usually break up the cells adequately and also reduce vi.scosity caused by 
extracted OOA. Part of tne energy for breaking up cells is converted .into heat. This 
must be remove:1 by ;:as..'\ing the i:roce~ stream ':.hro~t1 a heat exchariger. Cells may al so 
be broi<en chemi~ally. 
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Centrifugation or filtration !"SllO'les cel.1. debris frcm the mi.:cture. RemC7lal is 
helped by first adding polyethylene ll!Ulle or sane otner floccW.ant. 

lnmuloadsc"·:,ent chranatography is a powerful. mettxxi for se~ting a protein fran 
a mixture. A purified antibody to tbe ?""Otein wanted, preferably a mociOclonal antibod;,, 
is used oo a non-ads:>rbent support, su::!'l. as agaro:se. Ebwever, prer,aration of monoclonal 
antibodies is not a trivial lDdertaking. It may '=alee four- to six 111c.cths to establish a 
~table hybridcma \ibich ~u::es antibodies. Then they must be harvested, purified and 
~ically coupled t.o the support. Since antibodies are very expensiv<'! it is essential that 
they can be use:1 C7ler and a1er again in the extraction i:rocess. (EJ.:tracted frcm Genetic 
Tecmol~y News, October 1982, address: 158 Li.m«>od Plaza, P.O. aox 1304, Fort Lee, 
NJ 07024, £&.) 

Fr-~ces 

Fragrance or arana chemicals form a i:rodu::t area of great cet1111er'Cial significance 
in biotechnol~y. These canpoi.nd!! (not incllliing flavour enhancer'.! su::h a:s mooosodiun 
glutamate) ccmmancl an annual market of $2, 000 million and are mainly, ttx>~h not 
exclusively, used in '..he costmetics, toiletry and detergent industries. Recentiy the 
Biotectnol~ De?ll"tmE!lt at Henke GaA, Duesseldorf, have irovide:i a brief and fa..!Cinating 
avertiew of the literature on fragr-~.ce produ::tion by microorgaoisns, t~ether with a srvey 
of some enzymatic transformations. inclt.Xiing racanat6 res:>lution, of odoriferous 
terperoid canpounds. 

In many cases, the chemical structures of the volatile :n:-ganoleptics ;reduced in t.be 
microbial cultures have been established., and the table below gives a :selecte:i list~ of 
the variety of fragrances that ma!' be emitted by microbial ~ltlres; where mere than one 
fragrance is listed, the l'.r""p::>rtions ?f the various chemio::als C·Jpend rather finely on the 
cultlral conditions. 

Often, agricultural or synthetic chemical ;:rodu::tion of i:articulai~ fragrances may 
be more suitable than 'biotechnol~ical' i:roduction, but the former is subject to 
seasonal n1.1:tuations and the latter has the great disadvantage that it usually lacks 
stereoselectivity. For instance, the w:>rld dEmaBi for !..-menthol (llllCh used in confectionery 
and tobacco ;rodu::ts) is approximately 3,000 tonnes per annUD, and a variety of immobilized 
yeasts, or enzymes derive:i fran them, have been used t.o effect the res:lution of syntl..etic 
DL-menttx>l by stereospecif1.c esterification or de-esterification reactions. ~tical purities 
of 100 per cent may be obtained, and mettx>ds have been described which inclt.Xie reactions on 
the 800 kg scale. 

Mng t.o both tbe complexity of the synthetic i:;athways involve:i and the p::>lynuclear 
stru::ture of many of the organisn.s caplble of pro;tucing fragrant cbem1cals, the more novul 
biotectnologies have so far made relatively 11ttie impact in this area; it is clear that 
'microorgani.slls i:rovide an interesting opportunity to im;:rove on existing technol~iea of 
fragrance ;roduct.ion'. 

TABLE I 

Sane microbially produced fragrances of known chemical structure 

Microorganisn 

Ascoidee. hylacoeti 
Ceratocystis moniliformis 

Ceratocystis variospora 
Inocybe corydalina 
Penicilll1.111 dectmbens 

SporobolClllyces odorus 
Tramet.es cdorata 

Trichod erma v 1r ide 

F'l"agrance 

Rose, fru1 ty 
Banana, peach, pear, rose 

Geran11JD 
Jasnine, fruity 
Pine, rose, apple, mushrOCm 

Peach 
fk>ney, rose, t'ruity, al"lise 

Coconut 

Olemical stru::tlres (some) 

~henyl ethanol, furan-2-carboxylate 
3-Methylbutylacetate, geraniol, 
citronellol, l inalool,-<. -terpineol 
Citronellol, geranial, geraniol 
Cinnanic acid methylester 
~~tanone, 1-octen--3-ol, 

f'-phenyl ethanol 
l_-Decal.actone 
Trans-1, 1~imethyl-trans-9-
decalol 2-exoh;droxy-2-methyl bomane 
6-Pentyl-2-pyrone 

(Soiree: Trends in Biochemical Sciences, Decmber 1982.) 
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Bacteria to produce petroleun and hydroca:·':x>ns 

Genetic ~ineers are deteloping strains of bacate!"'ia to P"oduce petroleun and 
hydrocarbons. At the liliversity of Illinois, Dr. A.M. Cllakrabarty is wor~ I.Dier a 
contract with ?etrogen Inc. (Al"'lington Hts. ill.) to develop bacteria that eat waxes and 
paraffins fran heavy oil to i:roduce liquid energy. Cllak!"'abarty has already developed 
bacteria that can digest petro.1.eun to clean up oil spills and eat Agent cr~e and other 
to:dc chemica!.s. 

Dr. T. G. Tornabene of Georgia Institute of Tecl:nology, believes that archaebacteria, 
which a 4 e wicely distributed in nature and have nmarka.ble resistance to harsh envirorments 
in sane strains, could have been the i:rimary agents responsible for the comrel"'Si.on of plant 
and aijmal matter in oil. He is developing single 'bacterial weeds' to P"'OYide a workable 
substitute for !::Jetrolam-based chsnicals such as tmse used for paints, lubricants, 
emul.sifiers, antibiotic.s and other valuable products. So far strains have been isllated that 
generate 0.5 - 14 per cent of their respective body weight in hydrocarbals. The idea w:>uld 
be to engineer a strain that can ;reduce 80 per cent of its body weight in usable •fat• . 
(Source: Technology Update, 16 October 1982.) 

Organisms for refining tar sands 

Qnni Biotectn:>logy has developed a mettx>d of refining tar sands by using muuted 
organisns. Organi.sD.s such as Pseudomona.s and Micrococcus are mutated with high-energy 
radiation and placed in an aerated, rotating vessel to \bl.ch tar sarxis are added. The 
organisns act upon the .ar to traduce h}'draxyl gro~ that loosen the tar frail the Sl"<i. 
As much ~ 93 per cent. of the contained tar can be recO'lered with the organislls and Qnni' s 
vortex-generat~ vessel. Ml ccmmercialization will be delayed tDtil t.he Ganadian tar 
sands industry rf!'lives. (Source: Technolgy Update, 30 October 1982.) 

Plant herbicide resistance 

A team at calgene is close to cloning a hel"'bicide resistance gene in Escherichia coli, 
to be followed by transfering the gene into a higher plant and cause it to ex~ess. If a 
crop plant can be made resistant to a herbicide, fanners could ~ the herbicide to kill 
weeds wittx>ut danaging the crop ::Uaot. Unlike most higher pl.ant characteristics which are 
controlled by sets of genes herbicide resistance is i:rot>ably co:ied fbr by a ~le gene. 
Cal.gene has worked only with glyphosprate or N-(Phosptx>nanethyl) gl}'Cine. A gene coding for 
resistance to this hel"'bicide is fotDd in strains of Salmonella bacteria. The workers at 
Cal.gene have transfe~ the gene tran Salmonella into Escherichia coll with three alter­
native awoaches to trying to make the gene ex~ess in a cu.gher Plant: usirg the Ti 
pla.snid, a virus vector or micro-injection. Alth:n~h Gal.gene has .90 ra.r w:irked only with 
f'bnsanto' s herbicide, (Rot.ildup), the latter is not involved in the Calgene research, .tio 
have selected cotton, with its many weed ;roblaus, as the first pl.ant to try to modify 
with hel"'bicide resistance genes. The alternative to a genetically engineered gene for 
herbicide resistance would be the developnent of new broai-spectrun herbicides, .tiich are 
costly to bring to market. (Extracted fi'cm Genetic Tecmology News, Qc'.tober 1982; address: 
158 Lirr.ood Plaza, P.O. Box 1304, Fort Lee, NJ 07 024, IBA; and '!ecmology Up:iate, 
9 October 1982.) 

Chemical pesticides 

Genetic ~ineering could play a big i::art in developing better chemicals herbicides and 
insecticides and a strorg argunent can be ma:ie for ~tecting the envirorment by designing 
pesticides and matching pesticide removal technology simul ta."ler·J.9ly. 

A canplete pesticide technol~y (both application and ren01al) would make it possible 
to control residence time of the pesticide in the field. A properly designed micro-organisn 
would destroy any pe:Jti~ide remaining a short tll!le art.er the pesticide had time to act. 
Rem01al of residual pesticide would oot only protect the envirorment, it smuld also, in the 
case of insecticides, deter develoJlllent of resistant strains. Engineered micro-organisn!! 
might be applied directly to the soil or plants, er the micro-organisn!! might be used t.o 
;rodu::e enzymes that could be applied t.o destroy pesticides. 

Many pesticides, such as DUI', are very resistant to microbial degradation, but there 
is no reason to believe that :-DNA research may not ;rodu::e micro-organi.slls to degrade many 
chemicals. Pla.snids, such as too3e that contain genes govern~ microbial degradation or 
ha.l~en canpo1.11ds, might be modified or !ntirely new pl asids might be follld. Plasnids 
resporW.ble for degrading compounds not fol.rld in natt.re are generally larger and lll')re canplex 
than those for antibiotic resistance. Alltibiotica exist in nature and many organisns have 
plasnids to resist them. 
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Another 11£Y genetically engineered uicro-organi.sll.s ai.ight be :.i.sed in developing chemical 
pesticides is 3'.llll~t similar to techniques oeing tried for antibiotics. New antibiotics 
might be ~uced by mutating an antibfotic-producing micro-organi.sD arx:1 feeding the mutant a 
mcxiified i:recursor to obtain a mcxiified antibiotic. Metabolic intennediates that occur when 
a micro-organisll degrades a pesticide s:imetimes !"'.ave pesticide activity of their oU'l. When 
such meta.bolite'i are fomd the micro-organi!m produci."lg the:n might be fed an altered i:r~ 
cursor that would i:roduce a new metabolite with pesticidal i:roperties. l'tltants could then be 
constructeo to overp-oduce interesting metabolites. 

Genetic engineering also has a big p::itential in i:rcx1ucing purely biol~ical pesticides, 
such as toxins fran Bacillus thuri.ngiensis. Natural ccmp::itmds i:roduced by in~ts, su::h as 
pbera:imes ( !!IE!X attractants) arii jwenile mrmcnes have p:>ssibilities for insect control and 
are also good candidates for production by rOOA processes. ibWl!'ler, biol~ical pesticides 
are oot necessarily superior to c.~al pesticides. Carefully cootrolled use of both 
types may be the best sol!ltion. (Source: Genetic Tecmology News, November 1982; address: 
158 Linwood Plaza, P.O. 3ox 1304, Fb.-t Lee, NJ 07 024, USA.) 

Insecticidal orotein 

The in~.ecticidal i:roperties of Bacillus t~iensis (BT) , whose dried cells are 
ccmmcnly Wied to control gypsy moths and other J.ru!l!Cts, is due to a i:rotein. A tean of 
French N?searchers, at the Institut Pasteur (Paris, France) has cloned a B. thuringiensis 
gene coding for the toxic i:rotein anci caused it to express in Escherichia coli and 
B. subtilis. The ~tein is a~ently tied in with sp::ire fonnation by the bacterum. l.t is 
exi:res3ed in 3. subtilis only dt.ring the sp:m.11.ating stage, not during normal vegetative 
growth. Depending upon the strain of 3. thuringiensis, the gene may be fomd on a pla.snid, 
the bacterial cbraD.os:Jllle or l'Joth. (Extract..ed frcm Genetic Tectnology News, Decem~ 1982; 
address: 158 Li.mood ?laza, P.C1. Ebx 1304, Fbrt Lee, NJ 07 024, USA.) 

Nitrogen fixation 

I..i.ttle by little the basic mechanisll of the ccmplec Sj'lllbiotic nitrogen fixation ~ess 
that takes place in nodules on roots of leg1.1Des infected with Rhizobia bacteria i.s becani.ng 
knCMl. Late.st advarx:e is the cloning and identification, of a Rhizobium meliloti gene that 
codes for the enzyme that synthesizes S-aninolevulinic acid. This canpotmd is a'l iniportant 
precursor to heme, which in ttrn, is a canronent of leghem~lobin (a hemoi:rotein similar to 
the i:rotein resp:>n.sible for carrying oxygen by red cells in htlllan blood). Leghem~lobin 
regulates oxygen concentration 1n the nodules to i:rotect the nit~en-fixing enzymes, nitro­
genase, which is 3ensitive to oxygen. 

~ta tions of R. meliloti wi ttx:>ut the gene do oot nc.dulate alfalfa ( the bacterit.m' s 
nonnal tx>st), but 1o11en Plasnicis containing the gene were introduced into the mutant the 
bacteri1.111 nodulated almost as well as the wild type. (Source: Genetic Tecmology News, 
October 1982; ad~: 158 l..i.m«>od Plaza, P.O. Ebx 1304, Fort Lee, NJ 07 024, USA.) 

Pollen may be a potential vector for inserting foreign DNA into plants 

Inserting foreign DNA into higher plants i.s oot easy. Commoo vectors that w:>rk in 
bacteria or yeasts do not w:>rk in higher plants. Vectors such as the Ti ;llasnid can in~ 
grate their DNA into the chrcmos:imes of higher plant cells, but are not really satisfactory 
for eiqressing foreign DNA in plant cells. Research at Comell lkliversity is trying to U3e 
p::illen as a vector. 

Pollen cells are the male sex cells of plants. Each cell contains only half the mmber 
o~ cl'lraDooomes that n::m-sex cells do. Nonnally a p:>llen grain falls onto the female rei:rcr 
ductive organ of a nower arx:1 then extends itself to join an egg cell in.'lide. The egg cell 
al.so contains half a set of cl'rcmos:xnes. The fertili7.ed egg cell then contains a ccmplete 
:tet of chrallos:mes and develops into an embryo plant, contained within a seed. 

It hoped to introduce plasni.ds frcm Escherichia coli or yeast into p::illen cells frcm 
tobacco Cl'ld tomato plan~ by incubating plasnids ana pJllen together. If eno~h cells are 
treated in this "8y, some of the plasnids may pa~ thro~h the cell walls. The walls of 
p::illen cells cannot be removed, as they can in ordinary cells, to make p-'otoplasts which are 
~ier for plasnids to penetrate. Qice inside the cells, the plasnids are unlikely to 
replicate them:telves separately as they do 1n bacterial cells. If they replicate at all, it 
will probably be after they are integrated into the DNA of the plant chrclllo..'!Ollles. 

l 
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Tht; ga-;s ~""'at it is tupsd W ~ ~l~~u..:cU i.:s u1~e ttklt. l.."Ut.iei for r~::J..L.::si...cu1ce t.o the 
antibiotic, kananycin. 'Jle gene srould have no sigr.ificait effect on the plant, but :.t can 
:scl"Ve as a !llal"ker to detennine ~ether the tecl'r.ique i.«>rks. guidelines of the Recaltinant DNA 
Advis:>ry Ccmnittee (RAC) of the National Institutes of Health ;:irohibit introdu::ing plants or 
other organisn.s mcxiified by reca:ibinant DNA into the envirorment. It is felt that this 
rule was not adopted to apply to harmless maiif'ications, su::h as tl:x>se being attempted, so 
pe"."!llis.s.ion has been applied to field test the ;:lants out of doors. Ellen s::>, approving any 
1o«:>rlc involving introduction of recanbinant DNA maiified plants into the envirormE!'lt will 
mean a big ;::olicy decision by RAC. In the meantime a l:imited Illlllber of experiments under P1 
contairment conditions inside a gN"E!Dl:x>use are being carried out. (Solrce: Genetic Tech­
nol~ News, Novt!IDber 1982; address: 158 LimlJod Plaza, P.O. Box 1304, Fort Lee, NJ 07 024, 
IBA.) 

Frost da!l!age 

Researchers at International Plant Research Institute (IFRI), a biotechno.l~ firm at 
San Carlos, Califomia, a1X1 the lhiversi.ty of California at Berkeley have isolated a gene 
that may ultimately provide a way to i:rotect cerain food crops fran frost danage. The gene, 
follld in several species of bacteri1. (Pseudcmonas syringae and Endnia herbi cola) encodes a 
cell ~oot that causes water to fonn ice crystals at tenperatlres only slightly below 
!'reezi.ng (43°F). (Solrce: G.V. Olsen Asoociates, August 1982.) 

Healthy plant stock 

A r~h tean at the .American Type CUltlre O>llection (ATCC) bas jrodooed moooclonal 
antibodies to several plant viruses. l'tlnoclonals are expected to be a big imi:rovement over 
the conventional f,X)lyclonal anti.sera ATCC now supplied to US state experimental stations 
liilich ~coe them to ensure that :YOlll8 plants sent to m.rseries are virus-free. :rees planted 
in orchards are expected to last for 20 to 40 years, therefore it is important they should be 
v~f'ree. 

The ATCC group has ma:ie hybridcma cel.1..s by fusir.'€ mye~c:ma cells (that continue to re­
i:roduce indefinitely) with ima.:..lle cells (that Jrodl.X!e antibodies) fran rabbits imlrulized 
against plant viruses. F.ach resulting hybridcma cell line prodooes antibodies that are very 
specL~c. Comrentional antisera contain a mixti.re of antibodies to a nunber of substances. 
So far maioclonal aitibodies have beoo made to Jrl.ZIUS nectotic ring S?Jt virus (infecting 
plants such as ai:ricots, ctl!rries, peaches and pll.Jll!5), apple mosaic virus, tobacco streak 
virus and alfalfa mosaic vL""US. 

First appl.i.Cation will be to mix several maioclonals to fonn a reconstituted f,X)lyclonal. 
The reconstituted f,X)lyclonals can be made with knCM! ~oportions of eact, antibody. Hybridcma 
cells can be frozen and stored for l~ periods of t:ime, thawe<1 and made to ~oduce identical 
moooclonal aitibodies. This wil make it f,X)ssible to rroduce unifonn f,X)lyclonals whenever 
needed. Q:>nventional polyclonal antisera may vary scmNla.t fran batch to batch. 

The most important ;:otential of this tecl'nique in the lo~ run may be the ability of 
monoclonals to pinpoint differences amoog virus strains. Today's polyclonal antisera can 
do this to s::ime extent, but mcrioclonals 1o«:>W.d mal<e it (X)SSible to finely tme the differenti­
ation. (Source: Genetic Tecl'nol~y News, November 1982, address: 158 Lini.«>od Plaza, 
P.O. Eox 1304, Fort Lee, NJ 07 024, IBA.) 

Crop impl"O".reinent 

Recanbin.mt DNA tecl'niques have spa~ed illlproved varieties of plant~ a."ld i:rovided clues 
to understanding di.seases in animals. The i:rospects of being able to modify the genetic 
make-up of plants and animals prompts mixed reactions of lx>pe and concem. On one hand, the 
f,X)ssibilities of 'gene therapy' for inclll"able d~s and the develoµnent of pest-resistant 
crops hold great aHure for .imi:roving life on earth. In contra3t, the doubts strrounding the 
.implications of huDan genetic manipulation abOl.lld. fi:>wever, current research is ai:ned at 
l.Klderstanding the i.ay in which genes are controlled. Making any desired gene in large 
quantities has been :improved by gene synthesis, chemically lining the nucleotide building 
blocks of DNA in a desired sequence. This tec~nique offers the ;:respect of manufacturing 
ccmpletely new genes that are not found natlrally. Gene control hinges on getting the new 
genes to perfonn in sensibly in a foreign e:wirorment to i:roduce a desired result. (Ex­
tracted frcm Tectnol~:· Update, 25 September 1982.) 
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Plant tissue culture 

The genetic manipulation of plant tissue cultures will iroouce imi:roved strains and 
new ca~bilities for drug iroduction. The goals of cur:-ent research are to isolate plant 
cells responsible for secreting ccmpounds vital to pharmaceutical ire~tions, grow vast 
quantities of the cells with low-cost processes and eictract tneir valuable ccmponents in 
ccmmercial quantities. While tissue culturing techniques may i:roduce !:Ug-i:riced but low­
voll.llle i:roducts, the i:rospect of breeding specialized strain:i frcm cul t-.red cells will open 
ag:-icul tural research opportlDities. Prot.oplast fusion may imJX"OVe crops by mixing genes for 
high yields in o~e plant variety with genes for disease-, dro~ht-, or pest resistance in 
another variety. In addition, desirable traits may be transposed fran ooe plant cell into 
another by reccmbinant DNA tecmiques. (Sourc-e: Tecmology Update, 18 September 1982.) 

roJITRY NEWS 

Australia 

.Fapi.:! Qdvances in bi.otechnol~ have led to contim.al questioning oo .00 should create 
policy on the techniques. Usually the responsibility rests \dth a rmote ccmmittee of 
experts, often viewed as inaccessible and ~celess to tt.e polic. In order to give the 
;'.Xlblic s:xne redress on the issues, the Australian I.aw Refo:m Qxnmi ssi on ( AIBC) has been 
established to give the govenment and ;:arliament advice on the fonn, mcderni:zation and 
simplification of federal laws. With the expertise of consultants, scientists, theologians 
and philoso~rs, the ccmmittee assembles infonnation '.iS the basis for reccmnerxling changes 
in lar.; about science and technology. (Source: TecmolQS!' Update, 25 September 1982.I 

China 

Olina' s first institute of agrobiological genetics and ::;."lysiology opened on 21 ~pt91lber 
at Nanjing, the capital of Jiangsu province. The new institute, which falls \.llder the 
jurU!diction of the Jiangsu provincial Academy of Agricultural Sciences, is one of Olina' s 
key projects for agricultural scientific research and was constructed frcm f\Dds donated frcm 
the Ministry of Agriculture, Animal R.lsbandry and Forestry and frcm the P.·ovi.")ce of Jiang~u. 
The institute has three research sections - genetics, phy:!iology and biocheml.s •• 1 <.ud is 
well equipped with laboratories and equipnent. The director of the i.n.0 titute, Profess:>r 
Xi Yuanling, explained that the iilm of the institute wis to .imiro·re tbe material and 
technical conditions for the cointry' s agricultural scientific ~h and strengthen 
applied and basic research in agro-genetics, physiology and biochemistry, and will concen­
trate on lo«)rldng out new approaches and methods for providing nfew materials for the de1elop.. 
ment of new cultivation tecmique.s and crop strains. The institute presently has a staff of 
43 resarch ,.,ricers and will also train scientists specialising in agro-genetics, physiology 
and biochemistry. Siice pre~tions for the institute began in 1979, scientists have 
ccmpleted seven major research projects, inclu:iing the tecmology of regeneration of the rape 
plant frcm tissue cul '.ire through embryos and the tecmology for ?iotosynthetic breeding of 
r-ice. 

France ---
The French Ministry of Industry and Research has agreed with the Ja~ese Ministry of 

International Trade and Industry (HITI) to establish an R&D team to investigate the iro­
duction of industrially important products frcm cellulosic bic 1ass and algae species, as well 
as the production of acet.one and butanol. Eotn ministries will condvct a m.mber of joint 
feasibility stiiiies and eiccmnge tecl':nical information. (Extracted frcm 0ll'opean Cl:umical 
News , August 1982 . ) 

~ 

A metrud of gene r-eccmbination on hay bacillus W1ich ends the probl911 of lo.sing the 
reccmbinant gene during culture IB.s been developed at the University of Tokyo's Insitute of 
Applied Microbiology. It has been confinned that the plasnid and the chrom030me gene share a 
ccmmon cmiino acid - histidine. By marking the plasnid of the bacillus cell with a scratch 
to distinguish it frcm other genes, arxl then serx:!ing it into the cell, the plasnici was 
discovered to enter the gene of the chrcmoSXDe through a natural iroces:s of gene recanbi­
nation. An ad.vantage of the re~arch r-esul t is .stability without los:s of the reccmbinant 
gene once it is carried into the chrom~e gene. 
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Japm has r-evised its guidelines for r-DNA experiments so that they Vf!!t'y nearly re3el!lble 
:.hose of France, but are far stricter t.'lan ttx>se applied i.c the United States. Escherichia 
coli K-12, Sa~ces cerevisiae and Bacillus subtilis MarWs 168 are the only hosts 
peniu.~ted, ana~ation tank cai:acity is limited oo 2o hes. Howevf!!t', at the end of 
August 1982, the Goverrment eased its genetic er.gineerir.g research guidelines for univf!!t'sity 
and cor;:orate re!!eareh. The Jaµmese Science and Teclnology Agency predicted that the 
amendment will enable many new firms to take up biotechnolgical. devel.opnent since readily 
available research facilities are adequate for l.lldertaki.ng experiments. 

An he~titis-B vaccine based on yeast :.:sed for making bread and beer has been mass 
produ::ed using rDNA tecmology by the l.hiversity of Osaka and the Olemical-seropherapeutic 
Research Institute. A virus gene was extracted frcm infected blood and incorµn·ated into the 
yeast by mea.'l'5 of plasnid vector of the gene and thereby enabling the mass culture of antigen 
protein agains.: the virus and for"!ning the substance of the vaccine. It i..s estimated that 
awoximately 2 million people in ...:aµm suffer frcm the B type of he~titis virus, which in 
many cases develops into cancer of the liver. Using the rDNA tecmology, only the antj~~en 
protein can be prod~ed witix>ut infection fl"Clll ::-ie virus. 

As a result of w:>rlc over many ye4r'S on the mO'lement of cytoplasu in pl.ant eel.ls and the 
molecular mectBni.sn of muscle contraction, Professor H. Slimizu of the University of Tokyt. 
synthesized a molecU:.ar mot.or ;:owered by .nuscle proteins and the energy carrying chemical 
adenosine triJ:ilosphate CATI>). Following this w:>rk, the Jaµm~ Goverment has initiated a 
five-year projt:et in the area of "biotx>lonics" (the science of self-organising life pheno­
mena) aoo has allocated 1. 8 million yen to the project. Its object is to develop motors 
powered by biochemistry, and even a biochemical ccmputer. Details of the !"esearch are not as 
yet available, but they seem to involve storing in nerve membranes the "ones" and "zeros" 
that constitute the infonnation nonnally foi.nd in canputer memories. The data w:>uld be coded 
as electrical. signals that register either "en" or "off". (Extracted frcm Tecmology Update, 
24 July 1982, 14 August 1982, 25 Septallber 1982, 23 Oct.ober 1982 and New Scien~ist, 
11 November 1982.) 

United Kingdom 

The &-itish Govermient will be fmding a three year programne involving biotechnology in 
industry for an estimated sun of £16 million. The w:>rk will CO'ler consultancy, feasibility 
stu1ies, d~..tlStration plants and industrial r-esearch projects at &-itish l.lliversities 
and r-e:!ll!arch insitutes. Coa!JEDies in the United ~dcm that are involved in biotechnology 
may expect financi;ll help of up to SO per cent for strategic stu:iies and up to 75 per cent 
for f~ibil.'..ty sttnies. Snall and medi1JD-sized ccmpanies may al.so obtain 100 per cent 
financing for ~r.JUlti."lg costs. The Governnent' s ccmnitment for biotecmology r~arch is 
£20 million ~ich shOuld assist the apparent lack of progress in tlrning biotechnolC1;ical. 
substances into camnercial ~odu::ts. Clle of the reasons given fbr this rather ~develop.. 
ment is that there is a lack of biochemical. engineers arising fl-an the edu::ation systen which 
sei:arates biology fl"Clll engi.tleering, that there is a lack of <Jlalified teache,.s in certain 
fields and a lack of Goverment strategy for developing process engineers. Howevf!!t', SOOJe 
advances have been made - notably that the Science and ~gineering Fesearch C:01.11cll has 
established a new Directorate, giving the field a higher priority and a link bettoeen the 
Bi.otectnology Director:\te and the De?U"tment of Industry to foster link:s between the (Jove~ 
ment, industry and the !"esearch institutions. 

At the end of November 1982, the British CJovermient lat.rlched a new programme in support 
of bi.otecmology. Namely, tr.e De?U"traent of Industry intents to spend £16 million over the 
next three years on consultancies, research and demcnstration projects. This Sl.111 is iri 
addition t.o the £14 million spent on canmerci.al. p-ojects through the Eritish Tec~ology 
croup. The bulk of the mooey will be to support. collaborative projects with the De~rtillent' s 
01111 research establis1'111ents at Harwell and Warren ~ring and the newly established Bi.otech­
oology Institute and Sttnies Centre. Sca!e capital will be to develop the pilot plant facili­
ties at the Centre for Applied M1.crobiology Research at Porten Do1111 and t.o establish a new 
national collection of animal eel.ls and hybridcma:s. Further f\.l'lds will be given to the high 
technology consultancy, Pat.9Centre and for Imperi.al. <llanical.s who intend to develop c-. i::rocess 
for making microbial plastics frcm microbes. Paticular focus is to be given to a research 
~ogramme on bio-~sors and elenents of procf!3S engineering su::h a:s fermenter design and 
large-scale growth of manmal.ian eel.ls. 

At a recent ~nel !lleeting of the OECD and EritiS1 .9Cientists, it was said that bio­
tectnology should be llliVf!!t'$ll.ly defined as the "application of scientific and S'lgineering 
principles t.o the processing of materials by biological agS'lts to provide goods and 
services". Materials 1«>uld enccmpass all organic and inorganic substances, an:1 the i:anel 
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~gested that more Sllpl'lasis oe placed oo Ca.sic plant. science, plant !ily:sioiogy and plant 
genetics, as well as microbial biology. Future stu:iies stx:>ul.d inclu:ied typical organi..sns 
such as anaerobic, pootosynthetic and thennophilic bacteria, filanentous t\.1r.gi and yea.s;:s. 
It was pointed out that the future of biotechn:ilogy depended on the availability of raw 
materials. Policy makers were cautioned to assess biotl'!Chnology in connection wit."l otter 
developing technologies and attenpt to determine thoS! areas oilere biotechnology may repla::e 
more traditional technologies. Other issues discussed inclu:ied biotechnology's effect on 
trade patterns, safety and envirormental protection and the international patent siti.ation. 

(A report, recently published by the CE:D and Elltitled "Biotecmology - International 
Trends anci Perspectives" (No. ISBN 92-64-12363~) contains details of stu:iy and is obtainable 
fran the OEI:D Press Division, 2 rue Andre Pascal, 75775 Paris Cedex 16, France.) 

The Eritish Insitute of M!npower Stu:iies has been a.siled to make a survey of the rate 
of emigration auoogs~ qualified &-iti.sh biotechnologists, following the deFti.re of SCJDe of 
Britain's eminent scientists in this area to \oerk for large corx:erns abroad. The Institute 
said in O::tober that the auount of people leaving the country \oeul.d certainly amount to 
several hl.lldred, graduate stu:1Ellts inclu:ied. The demarxi for scientists with the right kind 
of expertise and background is considerable, and for once, the S11pha.sis is on the well-quali­
fied post-gr::idua.te, but local industry has been slow to recogni!9e the talEllt and ccmpared 
with t5 salaries, these are incc:mpetitive and investment VEllture capital all too cautious for 
the good of local industry. Nonetheless, the intention of the survey seems i:artly to be a 
means by which British research councils may keep in t.ou::h with d~ted biotectnologi.sts 
thrcugh a register of nanes and addresses. 

In an interim report on its continuing inquiry into Eritish bioteclmology, the 
Ed~ation, Science and Arts Committee of the l:i::luse of Commals said that it is opposed t.o 
exclusivity in patent r'ights arising frail research co1i1cil \oerk, ao:1 urge:i tbat the 
Gover1'111ent stx:>ul.d l"e'I iew the issue before the Agricul. tural Research Co1%1cil gives similar 
arrangl!IDents to that given to the &-itisb canpany C.ell tech by the Medical Hesearch Comcil. 
The Committee seems to fear that sane good ideas aught not be pursued effectively in these 
circ1.J11.Stances. It also consistently advocates that the Eriti.sh Tecmology Group be deirived 
of its mooopoly right of fjrst refusal of patent rights developed in r~search council labora­
tories, a matter oilich has l~ been overdue for consideration. The rep:>rt says tbat the 
Department of Industry should have a formal channel of camm.nication with the thiversity 
Grants Committee (UOC) so as to be able to make its opinion felt that a greater share of the 
1%1ivers:i. ties' bu:iget be spent on science and techoology. 'lhe ua: sl'x>uld conversely be 
represented on the deFtment' s biotechnology canmittee ( \bich aught raise constitutional 
difficul. ties) and sooul.d set up a "more specific decision-making structure" for "strategic 
decisions about biotecmology". The rep:>rt pl.ea:is for a "more coherent science policy" and 
in Fticul.a?" for the restoration of supp:irt for research "within tM dual support system", 
it also asks that. there be a 0 tU:y of tax incentives as a means of stimulating industrial 
links with the universities and more deliberate stu:iy by the Eritish resei:ll'Ch comcils of the 
eannarking of stooent training places for intending biotecl"n'!olcgists. (Extracted fran 
Nature, Vol. 298, 5 August 1982, Cl'lemistry and Industry, 7 August 1982, OEX:D Press Release, 
27 September 1982; the F.conomist, 2 October 1982; Nature, Vol. 299, 7 October 1982; Daily 
Telegra;:ti, 11 ::lctober 1982; Techr.ology Update, 30 October 1982; New Scientist, 
25 NovE!!lbe" 1982; Technology Update, 4, 11 and 18 December 1982.) 

United States of America 

After tti«:l years of stu:iy, the Presidential COrm!Ussion for the Stu:iy of Ethical Problems 
in Medicine and Biomedical Behavioral Research is reccmmending that a pennanent group 
be €.stabli3hed to monitor rDNA technology, which i.oul.d inclu:ie representatives fr001 the 
Goverrment, scientific, business and religious canmunities as well as the gem.~l"':U public. 
At a time ..tien the National Institutes of Health Recanbinant RNA Advisory Group is easing 
restrictions set by its guidelines, the Presidential O:mnission seems to be more concerned 
by the ethical problems such as the possibility of genetically mod~ h1.D1ans, and is of 
the opinion tbat loililst r'i:lNA may lead to great progre~ in dealing with inherited disea.9es, 
ageing and other hunan problans, in the l'Bnds of unscrupulous individuals its i:otential 
may be abused. (Extracted t'rom: New Scientist, 25 November 1982; Technology Update, 
1~ December 1982, 11 Decanber 1982; and Genetic Tectnology News, DecE111her 1982; < ddress: 
158 ~ini.ood 'Plaza, P.O. B:>x 1304, Fort Lee, NJ 07 02':, tl5A.) 



- 27-

PA'IENl'S 

Gene machine patented 

Recently a ;:e.tent has been issued to Bio Logicals Inc. ~or a polynucla:>tide synthesizer 
(U.S. Patent No. 4,353,989), although it i!I still oot back on the market after having wi~ 
drm.11 it f?-an sale owing to a m.mber of problEms. Several of the 'gene machin~' are being 
used by the ccmpany, but after sane modifications the mochines should bE: available. 

Canada chal'lges its patenting policy 

The Canadian Cmmissioner of Patents has recently de:::ided to change the policy and 
permit the patenting of lite fonns following an application f?-an Ab.itibi Co. of Toronto for a 
patent on a process that l.13es a mixed cul tlre of five micnrorgani.sDs that degrade sulphite 
pulp waste liquor. n:e decision, i.Cich will have broad implications for rWA an:1 other 
orga"li.sns for biotectnological i:rocesses, br~s Ganadian ;ractice into line with that 
already established in the United States, United ~dan, Japan and many other countries. 
The decision indicates that in future ;:e.tentability should exterxi t.o "all micnrorganisns, 
yeasts, moulds, fungi, bacteria, actinomycetes, unicellular algae, cell lines, viruses or 
protozoa" • The decision :impli<!d that a life fonn as caaplex as an insect might be patentable 
if it otherwise contained the attributes of patent.ability - a uew insect, for eicanple, may 
be developed as a ;redator agains~ a hannful one. (Extracted fraa Technol~y Update, 
1 i Decmber 1982 and Genetic Tectnology News, Decenber 1982; address: 158 l.imood Plaza, 
P.O. Box 1304, Fort Lee, NJ 07 024, USA.) 

Plant tissue culture patent 

The firm of Agrigenetics ha.'! been at.arded a major biote:::hnol~ patent covering the 
application of genetic engineering w food crops. The patent ~l\Xi~ the use of plant 
tis.sue culture and breeiing to pro.:i.uce hybrid plants enabling their more rapid i;roduction and 
reducing the cost of producing new vegetable seeds. The ;:e.tent is already b~ licensed and 
i!I being field tested al several plants inclu:iing tomat.oes and cabbages. (Extracted !'ran 
Tectnology Update, 7 Augu3t 1982.) 

CoherBoyer patent 

The convolutions of the case on the Cohen-Boyer patent covering genetically engineered 
pla31lids are increasing with the fonnal claim of co-inventorship by a professor at the 
University of Michigan mo had worl<ed with Dr. B:>yer during 1972-73 and co-authored the 1973 
paper in Proc s of the National Acad of Sciences that forms the ba3is of the pa.tents. 
The University o an o aJmS t t t e iro essor . question ha!5 so far igoored several 
requests to prove his case and has asla!d the U5 Patent Office to cloSE the files until 
final jooganent ha!5 been recieved. The tI5 Patent Office had already a,...,·oved the first 
of the tliO-part pa.tent application - en the basic tecmiques of gene-splicing - but the 
second part on i;roducts i!I still pending while the Patent Office investigates a m.mber 
of objections. Meanwhile the ;:a tent is in l.1moo. (Extracted tran '!'ecl'llol~y Update, 
24 July 1982, 7 August 1982; International Herald Triblrle, 31 Augu3t 1982; New Scientist, 
~ November 1982; Nature, Vol. 300, 11 Novenber 1982, 25 NovElllber 1982; New Scientist, 
16 DecElll ber 1982 and Genetic Teclnology News, Decenber 1982; address: 158 Lin~od Plaza, 
P.O. B:>x 1304, For~ Lee, NJ 07 024, USA.) 

Other recombinant DNA patents 

4,338,397, Walter Gilbert and Karen Talmadge, assigned to Harvard University: A n~l& 
otide sequence coding for the signal sequence attached to the gene coding for the 1oBnted 
protein product in the plasnid used to transform a bacteri1.m. It might be very useful in a 
second loBVe of improved recanbinant processes. Secreting the irotein product into the mediun 
rather than retaining it inside the bacterial cells could make purification much simpler. 
Harvard ha3 granted Biogen an exclusive license. 

4,322,499 aM 4,350,764, John Baxter et al., assigned to tkliversity of C'a.lifomia. 
These two patents cover production of beta-endorphin by microorganisns genetically modified 
with vectors containing the ht.man gene coding for the honnooe. 

4,343,832, David V. Goeddel and Herbert L. Heyneker; 4,356,270, Keichi ltakura, both 
pa.tents assigned to Genentech. Goeddel' s patent covers trimming back a DNA sequence to be 
placed 1n a pla.snid ~ that no excess polypeptide is attachll!ld to the product expres.sed. The 
sequence is trimmed back so far that ~e of the DNA of the gene is lost, maklng sure that 

-1 
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extrant!Dus ploypeptiae.s are el:iDUnate:i in the ?"OOoot. Any mA ne!!ded to make the gene 
canplete again is chEmical.ly synthesized and attached to the gene fragment. The secood 
;::atent covers proch.ct.ion of a functional polypeptide fran a gene of ~hmically synthesized 
OOA. This was first done by Italo.lra at City of Fi:Jpe Medical c.enter (Duarte, CA) in i977. 

4,332,900, 4,338,400, 4,340,674, Jack J. Manis alXI .sarah K. Highlander, assigned to 
Upjom. Tai<en at f'ace value, these tatents cover ~ very specific pla.snids derived t'raD 
pBR322. The plc.snid.s can be transferred back and for-th between Escherichia coli and Strepto­
arices espinosus. Upjotn is obviously interested in improving Strep~, the group of 
aucroorgan.ums that are the s:>urce of a large mmber of important antio10ucs. a.it eventual 
interpretation of the tatents might be broad eno~il to incll.lie plasnid:s frail other bacteria 
and other species fo Strept5'!11yeeS. 

In any new technol~, inventor:s who get in ear-ly often gain a C.i::mmauding pa.tent 
position. a.it key tatents often don't !5tand up in court. Litigation in genetic mgineering 
tatents will not res:>lve this for a l~ time. 

Ap~tly a great many genetic engineering patent applications are now in the ~rks 
at the Fatent Office. 'lhe Patent Office ha!! improved its experti.3e in thi!5 new area. 
Alvin E. Tam..enb:>ltz, Patent Office's primary exaniner for nearly all pa.tents issued 3' 
far in genetic technol~, bas als:> recently acquired more staff to help cope with the 
g:""Owing volt.me of applications :!n this field. (Extracted frcm Genetic Tecmol~ News, 
December 1982; address: 158 I..imcod Plaza, P.O. Box 1304, Fort Lee, NJ 07 024, tl':iA.) 

Date 

12-1 4 Jama~, 1983 

1 7-2 1 January 1 983 

24-28 January 1983 

24-28 January 1983 

6-10 February 1983 

6-11 March 1983 

7-28 Ha."'Ch 198? 

9-1 0 March 1983 

Title 

Chemistry and Biol~ of Alpba-2-Macroglobul.in, New York, 
Academy of Sciences C.Onference, New York, NY, USA. (The 
C.Onference Dept., The New York Acaiemy of Sciences, 2 East 
63rd Street, New York, NY 10021, USA) 

15th Hiani Winter Symposit.m, 'Advance:s in "Gene Tecmology': 
Hola::ul.ar Genetics of Plants and Animals' , Hiani, FL, USA 
(Miami Winter Symposi.un, P.O. Box 016129, Miami, FL 33101, 
USA) 

8th International ~iali:zed Symposi.\Jll on Yeasts, Ihn1:8y, 
India. {Dr. T. V. S:lbbaiah, C.Onvener, VIIIth ISSY, 
c/o Fotmdation for M!dical :Re!!e81'Ch, ~.R.G. Thadani 
Marg, Worli Seaface, Boml:8y 400 018, India) 

Sev9'lth Annual Symposi.un on energy fN:lll .Bianass and wastes. 
lAke 8.lena Vista, Florida. C.Ontact: Maryann l'Bnrot, 
Institute of Gas Tecmology, 3424 South State St. , TIT 
Centre, Cllicago, n. 60616 

"Third Anni.Bl Cor:gress of DNA :Research". Philadelphia, PA. 
For infonnation, contact: 00, c/o Scherago Ass:>ciate:s, 
Inc., 1515 Broadway, New York, NY 10036, 212-730-1050 

A3't Annual Meeting (83rd). New Ct-leans, Lou1:siana. 
C.Ontact: Richard R. Cl.ark, Heeting:s Dept., AS-1, 1913 I St, 
N. W., wa.sllngton, OC 20006 

"ccx:ENE Course on Reccmbinant DNA Technique:s" . Ho~ Ko~. 
Contact: A.H. Seal.lea, foche Institute of ~lecular Bio-­
logy, tlltley, NJ 07110 

Phytochrcme: Pr-opertie:s and functions, London, UK (Mi.!55 
C.A. Jomson, 'lhe Royal Society, 6 Carlton Ho~ Terrace, 
London Si 1Y SAG, UK) 



Date 

- 29-

Title 

'!th Annual Meeting of the Cell Kinetics Society, EB.ltimcre, 
MD, USA (Dr. F. Kimler, Secretary, Cell Kinetics Society, 
Dept. of Rddiation Therapy, ~iversity of Kansas Medical. 
Center, Rainbow S:>ulevard at 39th Street, Kansas City, KS 
66i03, USA) 

i 7-18 March 1983 Swiss lhion of the Societies for Experimental Biology, 
15th Annual Meeting, General subject: 'The nervOllS system: 
moleculcr, stn.ctt.ral. and tu:ictional aspects' , Fr'ilxx.rg, 
Mtzerland. (USCEB-Sekretariat, Bi.ochemi!!Cbes Institut, 
Vesa.lga:sse 1, ~051 ~ • .:Mitzerlarxl) 

21-22 MArch i983 The Biological. Col.Deli's Annual Symposil.ID 'Actions arx1 
Interactions of GABA and Benmdiazep~' , Lotxion, UK (~s. 
J. Kr~er, c/o De~. of Pbanllacole@Y, lkliversity College, 
Gower Street, Lotxioo WC1E 6BT, UK) 

23-25 March 1983 1st International. Meeting for Cell Biochemistry and 
f\Jnction. Qllldford, UK (Prof. J. W. &-idges, Secretary, 1st 
International Meeting oo Cell Bi.ochmd,.,try and f\Jnction, 
Scientific Calmi.ttee, Institute of Industria.l and Envirorr 
mental Heal th and Safety, lkliversity of S.U-rey, Qll.ldford, 
:ilrrey GU2 5XH, UK) 

CorTigenda: In our last issue we inadvertently scheduled the V!Ith In~tional Bio~ 
nolcgy ~posil.111 (New Delhi) as 19-25 February 1983 - this should of course be 
1984. OJr apologi~ fer the slip. 

PUBLICATirnS 

A5 d~moire for High-Level Meeting on the Establishnent of the International. Centre for 
Genetic Engineering and Biotecmology. Belgrade, Yugoslavia, 13-17 December i982. 

UNIIXl/IS. 254 

ID/\IG. 382/i 

ID/\IG.382/2 
and Corr. i 

ID/\IG. 382/;::/ 
Add.1 

ID/\IG. 382/2/ 
Add.2 

ID/WG. 382/2/ 
Add.3 

ID/\IG. 382121 
Add.4 

:::D/w:J. 382121 
Add.5 

ID/\IG. 382121 
Add.6 

IDIW}. 38213 

The Establi.Sment of an International. Centre for Genetic Engineering and Bio­
technolcgy (IOD) 

Draft Ml!morandl.ID of lhderstanding and Qllding Principles of the International. 
Centre for Genetic Engineering and Bi.otechnolcgy prepared by the WIOO Secre­
tariat 

Five-Year W:Jrk Programme of the International Omtre for Genetic Engineering 
arx1 Bi.otecmolcgy prepared by the ONIOO Secretariat 

Selective Application of Adva."lCed Bi.otechnolcgy for Developi.~ Col.Dtri,...s 
prepared by Carl-Garan Heden 
Application of Genetic Engineering for Energy arx1 Fertilizer Prcxiuction from 
Biomass prepared by Ray WJ 

Hydrocarbon Microbiology with Special Reference to Tertiary Oil Recovery tran 
Petroleua Wells prepll!"ed by Ananda Chakraba!"ty 

Application of Ge~tic Engineering and Bi.otecmolcgy for the P!"od1.X:tion of 
Improved !Unan and Animal Vaccin~ with Particular Reference to Tropical 
Di~a.ses prepared by Atma:\ &Jkbari and Ulf Petter~n 

Improved Agricultural. and Food P!"oducts thro~h Genetic Engineering and Bio­
technolc:gy prepared by David l'tConnell 

Bio-Informatics prepared by Garl-GC:>ran Heden 

?reposed &Jdget or the International. Centre for Genetic Ehgineering and Bi.o­
technology prepared ~y the UNIDO Secretariat. Provisional List or 
?articii:ants. 
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Genetic erF...neering and t>1otedln0logy n.."'lllS USA - 1981/62 

A new direct.;,;-y .;-ich gives the basic infonnation on American genetic engineer-ill!; ald 
biotecboology !'inns he been published by the f'inll of Sittig and Noyes. It d~ribe:s s:ime 
250 firms in the tbite. States, indicating re:9earch activities, eq.lity interests, laboratory 
locations etc. (Extrac1.ad frcm Chanical Week, 6 October 1982.) 

Investment guide 

A guide for ?""OSpective investor:s in biotecl:nology has been written by t~ scienti:sts 
at C)Jeen Mary's College, London and r,ublisbed by the ~ Intelligeoce lhit, (Biotech­
nology: a guide for investors, by Vivian Hoses and B:>b Rabin). It is strict.!.y a guid" 
to the s:ience of biotecln:>logy rather than a guide to the tecboolcgy of the subjP....:t. The 
;:rice at £50 for i15 pages worlcs out at £2.30 per ~e~ (Extracted frcm Financial Times, 
15 June 1982.) 
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Newsletters relating to genetic engineering and biotechnology 
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