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Nuaber 14 1985 

Dear Reader. 

·1his 14th issue of tne Monitor. covering the three-month period froaa 
Septeaber to December ot 1985. will nopefully again empnasize the importance 
of recent developments in tnis technology. 

Many ot our readers have been curious to hear new& of the progress being 
made on tne setting-up of the International Centre for Genetic Engineering and 
Biotechnology. and in this issue you will tioa a brief review of tne meeting 
held in Havana (Cuba) at the end of November last year. Amongst the various 
items coverea. considerable attention was devoted to the suoject of appointing 
a Ditector and the head• of the two components at Trieste and Nev Delhi. It 
is hoped tnat by the next meeting of tne Preparatory Committee a Direclor ana 
the heads of co1?1Ponents could ~e selected. Hore information on this matter 
will be brought in the next issue of the Monitor. 

Another subject that will be rec~iving more attention in future will be 
the question of saf~ty. UNIDO. together with the World Health Organization 
and the United Nations Environment Progranme will nold the first meeting of an 
infonaal workin~ group in January 1986 to review a number of safety related 
issues and to consider what elements are required for a set of minimal 
guidelines useful to developing countiies wishing to regulate tneir 
bio-science based industries. Proposals may now be made by the informal 
working group to the International Centre for Genetic Engineering and 
Biotechnology for consideration and action. 

In early Haren it is intended to hold a Worksnop on Biotecnnology and 
Industrial Coamodit1es at Trieste (Italy) which viii make recoamendations for 
tne Trieste components of the ICGE~ to provide a snarper definition of tne 
researcn needs in specified areas of industrial oiotechnology, particularly 
tnose germane to the needs of aeveloping countries, sucn as enzymes (1ncluaing 
protein engineering): pharmaceuticals; vaccines. normones and other 
synthetic polypeptides; oioprocessing and polysaccnarides and nydrocaroon 
microbiology. A report on this worKshop will also be made in tne next Monitor. 

Compiled by the Technology Programme of UNIDO 

It. Venkataraman 
~pecial Tecnnical Aovi,er 

UNIDO rechnology Programme 

P.O. Box 300, A-1400 Vienna, Austria 

Nor'" offlelll tlocll"""'· '°' fntomMtlon only. 
, 9'1(n,(on1 f!•,,._ In '"·" ,,,.,~ ,t!O not t.'«!'M'lf'f r-fl«f ~1, ,r~, of ,,/fllQO,. 
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A. POLICY • llEVS AllO OIHEI EVEllTS 

llllIDO-

Iatcr .. ti-1 Ceatre for Ceoetic E•ioeeri• 
a .. l1otec•ol~y 

Tlae Preparatory C...itt•e o• the Eota•lia..,..•t 
of t•• Iater-tiouil Ceatre for Ceaetic E•iaeeri• 
oad liotr.chaoloty f ICCEI) held ita aeweatb aeaaioo 
!a a.wHo. Cult•. fr- 26-21 llownil»cr 1985 oad 
arriwed ot ~he follovi• coacluaiooa aad deciaiooa; 

fa) Prowiaiooal applica:io• of tbe Statutea; 

(b) lotificotioa of tbe Statute•; 

(d) lecn.it-.at of acieatiata; 

Ce) "i•aioaa for aecori .. additi-1 fiaaacial 
r.,•oarc••: 

ff) Iaatallotioa of iafro•tn1eture iD tbe 
c...,_Dta; 

(J) leport• of 1p~ioliaed vork•bopa; 

Cbi leport of the vork of che Project Leader. 

The C...ittee further •1reed OD the uaefulD••• 
of tbe ideo of drovi• upoo tbe eapertioe of 
b11b-lewel •~ieDlioto OD aD ad boc baoio for 
•Pecific purpooeo. It decid~requeot tbe 
Pirector. oace appoiDted. to •"""it propooalo to the 
C:O...ittee for the i1111lee.rototioo of thio coacept. 
keepioa io Diad th•" D pel'l80aeat aroop of oeaior 
coo1ulti• ocieatioto obc>uld be eotabliobed ood that 
the fiaaaciol iaplicatioao of thio propooal ohould 
be kept ao aoderat•• •• poooible. 

The Coaaittee took aote of the obaerwatioao of 
the Paa.I of Scieatific ~dwioero ia r~ord to• 
bal•aced pr°'r- of vork betvoeD the tvo 
coapoaeato of tbe ICCEI ood eaphaaised the wolue of 
coapleaeatarity aad iatero•tioa betveea the two 
coapoaeato •• veil •• betwea the caapoaeato oad 
affiliated ce~treo ia the iapleaeatoti2a of reoeorch 
proar-• aaci other actiwitiea. 

The C:O..ittee aloo •&reed vith the report of 
the Paael or Scientific Adwioer• on the aeceooiey 
a..i coaweDieace of eotabliohiDll coap~t•r coDfereace 
facilitieo •• oooD •• poo ible a..i eapre•••d the 
hope that re-ourceo viii oooD be aade •••ilable to 
UllllO for thio purpooe oo •• to occelerate 
interactioo vith ..,...r• of the Paael. 

Vhile notinc t~at the fiwe-yeor vork proar .... 
viii h••• to be approwrd by t~e loard of Cowerooro 
after •he Statute• ha•e eatered into force. the 
-.:0...ict•e eaphaaised tbe iaporcoace of cootinuina to 
eloboroce • draft f iwe-yeor vork proar .... oltti 
decided to keep the Detter under rewiev ia it• 
luture 1eo1ioa1. It aareed on the par...,..at •~ed 
for a~certaiaiDI, iD broad tcra1. the prioritie1 aod 
re4uir ... nt• of aeaber coutrie• llhich vould •e a ~., 
iaput to the el•bor~tion of the proar..... Thio 
vould •loo reoulc in Che iawolv ... Dt of dewelopina 
country ocientf1to in the •rtlculacion nf aeed• •'Id 
prforitie• in th• field of a•netic •aalaeerina •ncl 
"iotechnolotry. 

The ~Dlmftcee took aote of Che recnaaend•Ciona 
uf Che Pt~I of fclanclfic Advfoe •• in reaerd co 
trelnlna 1ctivftfe1. lnfo.,..t:~n v•• provided by 
rePre•,ntatlweo of the ho1t countrle• on the 
tr1iai111 Pl'Of'r-• •vaileble Ir their couatdu. 

- I -

Tbe Coaaitte• requeat~ the hoot couatriea to 
prOYide additiouil iafol'l80tioo to the U•IDO 
Secretariat. P•rticularly oa tbe qualific•tiona 
required for P•rticipation ia their varioua lroiDi.,. 
couroea oo that all relewant infol'l80tioa could be 
diooeaiaated to ..... er COUDtrieo. The C ... irt•e 
furtber requ•ated the ....,er countrieo to iadicatc 
their apecific tr•ini .. aeeda. laaed ~n ouch 
iafo.,..rion. a prorr..,.. of tr•inina ohould be 
defiaed b' the Pirector/the lle•d• of c....,oaPata and 
placed before the c ... ittec for approv~I. 

The c ... ittee eodoroed tbe recoaaeodatioo of 
tbe Poael of Scientific Adwio~r• on 1raati1111 th• 
otatuo of affili•ted ccatre to iaatituci...,• 
Df!Dtiooed in the propoa•I• au1*itted by the 
Cower!IDl!at• o! lulaaria. Cuba. Ea'Pt. liacrio aad 
T1Co•l•wi• aad requeoteJ U•lPO to iDfora the 
couatrica Df!atioaed sbowe of tbio decioioa •ad 
further request PrDPO••I• for co-operatioa between 
tbe coapoaeato of tbe Centre aad affiliated ccatre• 
vithin tbe fr......,rk of tbe lL"CEI ia the follovioa 
ore••• traini,.. studies oad re•••rcb. iafo..-tioa. 
adwioory and coaaultiaa oerwiceo. etc. They are 
reqaeoted to provide iafo..-tioa on the oerviceo 
they could provide aad oo their ova De..io. Whil• 
tbe owersll ~rasr..-. of the Centre .. Y be ••Pt in 
Diad vhca .. 1<i91 such propooalo. thPy aay aloo 
coooider the kind of •cti•itiea thai could be 
ioiti•ted bet.,..ea the tvo ca.poaPD~• of th• IL"CEB 
aad tbc •ffili•ted eeatrc• •••part of the intcriD 
proar..-.. S·cb AD approach viii aot onl, PalargP 
tbe atock of eaperience but oleo the are•• of 
co-oper•ti~a. to the beAefit of all participat1n1 
iootitutions. la thio co-operati•e •ctivitJ. a 
•ucaeatioa vaa .. de to coutact tho•• countries which 
had ••rlier offered to hoot the Ceatre with • view 
to their pooaible participatioo in the Ccntr•'• 
activitin. 

U• •ad other or1aniaation•' nova 

Oppoaition to u• .,.t .. for collecti!'L....!!!!! 
atori .. cnda .. ered l•••tic resources 

A pl•a v•• trntativcly •arced to •t • 
Uaited l•tiona confPreace in loae, to ••t•bli1h • 
aev alob•I 1,atea for collectina and storina 
endaaacrcd 1enetic reaourcc1 of plant1. iacludia1 
roototocka, ••••• •ad tio1uca. 

The pion. off•red by d•lea•t•• froa aor• than 
100 countri•• •t • coafereace of th• UN Food •ad 
AJriculture Ors•nia•tioa. called oa incluatrioliaed 
a•tioo1 to provide up to &100 Dillion •Dauall' to 
Third Vorld :ountriu• ioureoted in colltttia11 •nd 
•tori"' rare plant varietieo thot h•v• veluable 
aeaetic ch•r•cteriatica. lloot of the pl•at •ad 
•oiaal 1eae1 u1eful to •ariculture h••• been found 
in the 1001-dev•loped notion• of the Southera 
lle9hphere. 

Vhi le the Uaited Statu ia the priaa'J oppone11t 
of the propoool, the U.S. atance i1 aupported by 
Ceaade, •ev le1laad, Au1tr1li1, J•P•• and lrit•ia. 

U.S. official• .. int-;ned that • aev 07~t .. for 
1torf91 aen•• voa not aeedad; that •• ade11•:ata. 
thouah le•• eatr.a1iwe proar•.,.. caiated; that th• 
propo1ed UN control could la•d to uadeair•bla 
reetrictlona; and that aeed ?rnducero th•t have 
devaloped elite otrain1 of pl•nt1 vuuld uar•irly 
lo•• the rc1ult1 of their lai>our1. 

Third Vorld dele1•te1 inai1ted thee their 
11•tioa• .1hould be COllf'•auted for Cha 1ud1 end 
plaatJ found within their border1. 'or dee••••· 
theoe delea•t•• con~eaded, 1ae4 c--.anie1 froa rhr 
laduatriellsaa vorld h•w• rr•a•plonted lh• r.•••tic 



tr•it• of vild •I'd priaitiwe ••rieti•• f .... 0011 io 
Tlliri Vorl• oatioo• iato •7'orid ••rieti•• tlaat ore 
•rt• fort-•. 

fte U.S. 9fftl iodo•try. occorii• to t._ 
Aaericoo Seed Trode AHociotioo. ••• •-I Hie• 
eaceedi .. 17 •illioo. 

Ao a-tic ... i ... ri• Mc-• -r• pnw•loot. 
tle cootrol of occ••• to ,.,... i• ••••i• .., oa • 
pri•rr oowiroaaeotol ood anpoliticol iH-. 
Ceoa•. ocieoti•t• ooy. on lilel1 to '8 •• iaportoot 
to t•e Zl•t ceotory •• oil ••• '-oo to t._ 
ZOt• ceotory ood proHrwi• o •tocl of a••• i• 
•••eoti•I to aodero oaricoltoro. 

Sci .. ti•t• eeti .. te cbot ap too aillioa 
•.-ci•• of p:oota •od ooi•l•. ooor11 10 per ceot of 
tbe •- __..r of liwi .. oqoai-. MJ Hc
eatiact io tbe -•t 20 yen•. (btroctn rr .. 
loterooti ... l llorot• Tri ..... 29 lloYealter 19SS) 

leciol ·br•• 

ne Oraooiutioa for Ec-ic Co-operotioo ood 
Dnel.,..ot'• (OECD) -rti• arooop o• '9atecbaoloaJ 
boa oareH oo aeaerol auideliae• for reaolotioa of 
tbe fledalioa iodaotry. ••••111. biotec• .. loay 
reaalotioao aow viii •• eiailar ia eocb c ... try aod 
viii oot pooe o lrade •arrier for aeae-opliced 
prodDCta. Tiie •oc-•t prodaced et eo OECD -•ti• 
ia llecealler io o c-rooioe kcveea laropeea viobe• 
for acricc coacrolo oa iDdootriel opplicetioo• of 
biotec• .. IOllJ oad t•e U.S. iDdootry'• deaire for 
-re Hlued reaulotioa. Tiie fiao1 •oc-at. vbicb 
viii OPPIY to iadaotry •ad .. rical,are. apecifiea 
tbe •ioda of eltered aicr°'•• aad ~loot• tbot •i•bt 
poae ••••rd• to buaea bealtb, either ia tbe 
vor•ploce or outaide. oad to tbe eDYiroaaeat. Tiie 
•oc-•t ol.o cootoi•• 1•idel:ae• for aood 
iaduatriol torae-ecole proc~ice. iDCl"'i• 
coatoi ... ot criterio oud protectioa of intellectuol 
property riibto. A1reeaeot bJ tbe -rki• 1roup 
ehoold DOV leod to •uick appro••i of tbe •..c-•t '1 
OICD'• oppro•i• '°41. tbe C-ittee oD Science oad 
Tecbaolaay Poiicy. flatrocted froo Cbeaical Week. 
II Dace.lier 1985) 

M .... r• oeeded for Dev ASTll biotechaol!II 
c-tUH 

lleallen ore aeeded for tbe oev ASTll (Americao 
Societ1 for Te•ti .. aad Moteriole) C:O..ittee l-41 oo 
liotecbool01J· n.e c-ittH viii rr-te kDOVleda• 
ead de•elop •oluotory ataodarda for biotecboolOIJ• 
It• vorl viii be co-ordiootod vitb other 
oneoiudoo• oocl ASTlf c-htoH vitb autael 
iot•r••to. lvlbc-itt••• ioclode: 148.01 oo 
MAtori•I• for liotecbDOI011; 148.02 OD 
Cllorocteri .. tioo aad ldeotificotio• of liot01ical 
qv•c ... ; 148.03 oo Uaic Proc••••• •ad 'nleir 
Coocrol; ... 148.04 oo lDYir .... ocol l••u••· 

1-48 viii .. at oo 7-1 Moy 1986 oc tho Hyett 
a .. ooc1 lo low Ori••••· Lovi•i•••· ror aoro 
ioforaocioa. cootut loo PHr-. AITll. 1916 taco 
lcrooc. Pltil .. elphla. •••••1l•ooia 19103. 
215/299-5520. (loorco: AITll .... lei••••· 
10 Doc .... r 1tasr---

••••••torr 1 ..... 

lAC oat• 1000-thorapr role• 

At Cho lopt..-Or -•ti• of cbo ••tiooal 
lo•Citute of Health'• lec.-.l•••t-DllA Ad•l•ory 
C:O..ICt•• (IAC), Ch• ••"9tJ co Pro•idoot le .. on'• 
lciooco Ad•i•or ••I• th•t •l&o• for • poverful 
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liotec•-•011 Scieacoa loord ia cbe Deparl:oeac of 
•oltlo aod ..... Senice• - oho•- ea 
'Super-Soc' - bod lie•• acrapped io fe-r of a 
clcari•-h-•• c-ittee io tb• Scieoce Adwiaor'• 
office. Uolile tbe otillHro 'Srper-&AC'. Cbe oev 
c-ittce, to •• cate•liabed io OSTP'o Federal 
Co-ordio•tioa C-il for Scieoce. E•ioecri .. eDd 
Teclooo!oa1. vi II oaorci•• fur>eti_,, of co-operotioo. 
oot coatrol. It viii aoet !tebiad clooed daor~. 
~ouae delilleretiooa ope• to tloe public ore tbe 
fuoctioo of tbe wari-• opeociea. 

The Yorioa• federal eae:.cic• bewe elrc•dJ 
fo...., IAC-l1ke oataide odYiaor1 peoelo of their .., •• 

I.IC itaelf. reporti• to •IB. vea tbe firat oucb 
loiolecb .. loa1 re•iev coaoittee. ood ~ill r ... io 
firal ..... ••uola. 

- Tiie U.S. &epert .. ot of Aaricollure bee e 
... -etatotor1 .. riculturol lec .... iDDot-DllA 
le•eorclo Caoaittee. coaaiati .. •i•IJ of it• ovo 
oteff aeallero. 

- Tiie EDYiroaaeotal Protectioo Aa•ocy ia curreotlJ 
tryiD& to cooatruct • IAC-like ocieoce d•iaory 
ar ....... 

- Tiie FoDd ead Drue Adaliciatratioo boa 1••eral 
edwieory coaoittee• of outaide aedical eaperta 
tbet ~••iev ell it• oev-droa opprowale. 

VDDaiaoual7. IA~ adopted a lo .. -oveited 
1oidelio~ to aowero ita fature coae-l>y-coae opproYel 
of 1eoe therapy. n~ d..cuoeot. ••titled •roiota to 
Cooaider io tloo Deai&• aad Su .. iaaioo of H ... o 
Sooetic-Cell Ceae Tberopy Protocol••. apell• out the 
appro~el• ••• ••i4eoce o clioic•I rc•earcbor .... t 
aaboit for each iateDded p•tieot. The oev rule• 
applJ 0011 to recipieot• of •IH areola - vbicb 
.. eoa. io effect, all proa~ecti•e seoe the,apiat• io 
tbe U.S.A. Aod they liait aoleculer aeoetic 
ioteneotioo to atteapla at correcti• aoaatic-ccll 
defect•. eapr•••IJ eacludio1 eaperioeota io alteri111 
the 1•..,..c of heritable. 1croline cell•. 
Ceoetic-e11Aiooorioa aapect• of the ~ropoeol .,.., 
•••crille the atructure aod 1eoe-reaulotioo ele .. ot• 
of the cloned P'A to •e iaaerted io the paticot. 

Soboiaaico~ - •• c-lca •• o oojor arant 
pr'>POHI - ... u ir.itial11 be publiahed io the 
Podual baieter, lheo rnieved IDY IAC'• 
1ooe-tberap1 vorkio1 1r-. but 0011 a~·or pri .. r, 
oppro•al •1 tbe applicoot'• local lo1titutiooel 
lioaafetJ aad lo•iov loard1. 

lAC, tbe docuacot ••Y•· "vould prefer that the 
fir•t psopoaela aabaicced fur lit•) re•iiv cootoin 
.. proprietar1 ioforaotioo or rrado aocrot•. 
oDDblioa all a1pect• of the roYiev to be opeo to the 
public". C!atrac.tod froa McCrav-K!ll'• 
liotei:bDOl!!Y l'IWavatch. 7 Octo .. r 19S5) 

Piold-tolli!I of 'ice-ainu•' llacteri- ••·~.horiaed 

l.o•t •owoabor. the lo•iro.,..nt•I Protection 
Aaoocy loraoll1 fpprovcd tho firat deliberate 
rel•••• of a 1000-1pli(ed livio1 oqooi•• bo1ond tho 
laborarury. Thi• ollo~•• Advaoced Conotic 
lciHCH, Joe. (ACS), Oakland, Colif •• to 1pray • 
1tralllberr1 patch vith 0 s•oeticall) •nsioo•r•• 
atralo of ~-u •·rri!.'I.!! bocurh tllat lack 
tho s•oe tboc tho natural •pocie• carrio• for ... 1111 
tho ice-oucleacioo protein. If oil 1oea veil, tho 
•travberriea viii oot auff•r fro•t , ... ,. vhoo 
c-.o•ed to ••b-•~ro t011P•r•tur••· 

If ooy l•v1uit la filed to atop Cho ico-aioua 
field tri•I. ic viii ... ,, lik•IJ all .. • chat EPA h•• 
~~t ••t •P a predicti•• 1cionc• b••• to •••••8 the 
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ec:t••' ef!'ecu of nleHi• liYiD& aicro-ol'll••i ... 
i•to ti. e•wiro.....,t. 

US a•;ietic ••i•eri• critic. ~ • ...., liflti•. 
h talti• lea•I acti- to •tOP Adweecn C:.Mtic 
Scieacee rele••i .. aeM?-OPlicn lilac:teria iato the 
eni~•t. Be DCC•H• the !::>a of cawi• i• to 
110litical ... coaaerciel pr••••r•• ... clai .. that 
tk 90difid bec:teria c-ld ••n •a .tr-tic i..-act 
OD 11obal watkr P•tt•ra• ... i• tl•e loma tera .. , 
•n• c ... e d~llt. • Konower be wi•t• to It- tobJ 
the EPA h all-i .. aGS to cODd.ct wertical 
traa .. ieaiOD teat•. i ... atiaati .. the effect of t~• 
kcteria OD cla.de. ui .. tbe ae•-•Pliced bateri• 
vitbaat firet ••iDI tbe .. t•r•llJ occorri .. ora••i .. ......... 

Crape aapectd to bewfit IPJ tbe releHe of 
ae•-•ltered aicrODra••i- ~acl_.• potatoee. be•••· 
rice. cora. lllleat. arapea. lett.ce, foreat. frait 
ad o~•t•I treea. Cbtrac~ed f~ llcCrn-llill'• 
liatec.,...l•Y •..,._cell. II •onahr l"S .... 
Lror•• a.•iul i.-. 25 llonalter 1915) 

.!:!.!!!!!. 

A proceaa tbat could accelerate tecllDOla&J 
traDDfer bet .. •• ••iweraitie• •od D1rit..ai11e•• v&e 
l••itebed l••t welt bJ tit• Kidweet Pla•t 
liotecllDolc._J C-aorti... n.e aroal' coaaht• of 
14 aaiweraitiee aDd 31 caapaaiee oraa•iaed bJ 
Ar1-• ••tiaNI Lalloratory Cara-. Ill.). At H 
iNqaral vorhllOP i• CbiCDIO - atteDded by -re 
th•• 100 repre•e•t•tina of 1owera.•t, acn-i• ac4 
iDdaatry - tit• co••orti .. •ouc•: to iieatifJ 
i9'11atriel probl ... h tll« prod.ctioo of fODd. fuel. 
•••d•, l'll•raaceutic•I• •Del cbeaic•I•. 

leeearcbere ere c•lli• for iDCreaced baaic 
reeearcb iu ple•t •cieace• ••d -r• treioi .. i• 
Pl••t lliocbeeietry. Propo••I• p11t forth iDClude: 

- Dewel.,..Dt of oev ••••Y• to fdeotify 
pberaeceuticel1: 

IdeatificetioD of ll•eic CODtrol .. c•••i .. 1 i• 
pleat cell• to iDCr•••• uDder•t•DdiD1 of 
••cretioo aod eatru•ioo: 

- Pe•elop .. ot of h~rbicide re•l•t•ac• i• plaote aod 
tech•ioae• for 1cr•e•ID1 for atich re•l•t•DC•; 

- Iaprowed •tllodt of heodlioe •arlcultural Hd 
•rlcbnlc•I vHte•: 

- laprowed aoll •t•bill••tio• tech•ioue• •Dd bettor 
liaforaetfoo •bout arouac!veter coat•IDDtioa: 

- Tech110I01J to deliver the .. ce•••f'Y eua•titJ of 
P••ticide to cropa; 

- De•al...,.•t of eff•cti•• .... tr•••foraatloa 
•y•t ... for •ID11• e•oe• eDd polJl••ic trelt1 bJ 
DllA .. ppl ... l•De ideatific•tio• •IMI other 
techaioue•: 

- C•••r•tioo of eaotic s•ra pla .. • by 
cro•a-breedlDI vith aace1t111 epec!e1 •Dd reaote 
1pDcie1. 

C!•tracted fraa Ch .. tc•I Veelt. ti Dece ... r 1915) 

I.Mlu1trt•I llotech11elott A11ociecioa 

The loduetrl•I liotechnol1111y Aeeocieclo• fllA) 
••• fOUINl•d I• ltll llJ ••••• u.1. c011Pe•fe• 
concer•ed vlch eat•bll•hl .. •• l .. u•trJ pro••ac• eod 
• ceatr• for .... , .. co-operatiot1 •-DI tlra• 
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•••" i• c-rcial bioteclla11laa1- The 
•••oci•lio• ••• DOV eapa .. ~ ita aeaber•llip to 
i.rlade -jot C.nadia• •od !Europe•• corp~ratioo•. 
IIA --.ra ere iiWOIYed i• •PPIJi81 biotecbeol .. y 
to • wide r•DI• of i .. DDtri•l ••••· a..i tb•J 
aoder•t•Dd tbe valae of vor•ioa taaetller to proao•• 
a cli .. te i• vllicb ha11ta of cODCera to tbs iedu••ry 
CD• be udreHed i• DD iaforaed -•Mr. llA bH 
prowen to be •• ••rs•tic •od wi•ible ce•tre for 
actiwitie• de•iaaed to aeet the oeed• ••d coocern• 
of iu Deallera. TllrCM11h its diYerae •-i••r •IHI 
P•blicatioa praar .... •. llA ••rwe• •• •• effectiwe 
fern. .,.ereia iDda•try leader• c•• •-- toaetber to 
•~• ... • wieve. ide•tify •r••• for co-operatioo. Dael 
c ... i .. tale•t• to •••i•t c.,...rcial biotechooloay 
in acbie•iDI it• falleet poteati•l. 

IIA oltjectin•: 

••••tifJiDI iad11atry CODIJeDDH aed ·-ic•ti .. 
t ... to p .. lic policJ d.ciaioa .. lterc. 

- Aaei1tiD1 ia ed11eeti .. the p .. lic aboat tlle soala 
_. .... 1>f c-rcial biotecbeol411J • 

Iaforai• ~ra about carre•t actiwiti••· 
treDde. aDd •iev• of sonr-•t aDd pablic 
~~~.aioa -•er• ... •••lyai .. tbeir iap•ct oa tbs 
dewelopae•t of c-rcia1 hiotecbao1oaJ• 

AffordiDI le•••~• io re1DtH are••· aacb ~• the 
•c .... ic. fiaaDCie1. aod 1ea•I c...,.aitiee. the 
opportaaity to •••re tlleir eaperti•• •Dd 
eaperieace1. 

Prowidi81 • ••utral territory tobere c09"aaiea 
vitll differiaa wie11pOi•t• o• reaalation. public 
policy. •Dd tecboic•I i•aae• c•• i•teract 
c-fortablJ •ad to -tual beHfit. 

For f~rtber i•foratioo ~oor•ct: Baney S. Price. 
ltaecati•• Director. IIA. loduatrial liotechnoloay 
Aa•ocietio•. 2115 !aat JefferDOD Street. locltwille. 
llarJlaod 20152, Telepbo.: C301) 914-9591. 

Pro•p•ct• for ... 11 hiotecll .. l!fJ firae 

s .. 11 llDHtic SD1ioeeri• DM bybrid
caapaoiH hce cit•••• prior to teC'llaolaay 
c-rcia1iaetioa. s .... of tb••• fira•. vbicb 
receiwed seed .... , froa weature capit•li1ta •Dd 
etoc• .. r•et io•e•tor•. viii beraae intearated 
.. oafecturere •Dd DDr•eter• of .. dical or 
.. ricultar•I product•. or do coatract re•••rcb or 
prDducfiou vor• for clieat• with are•t•r re•oarc••· 
or M •ceaired or .. qed to ••nive. or diaeppear. 
PreYiou117. ew•luatio• of biotechaoloa1 fira• h•• 
lowo1wed decerai•iDI the lira'• .. r••t value. 
... , .... plea. proare•• i• product dewel.,...at. 
0ualitJ of ..... _., a..S cHlll rHen••· •- Iara• 
cao be eveluet" by product c .... rcialiaatio•. 

Hybritech ••• ec0uired for ower 1300 aillio• 11, 
111 Lilly ""Ile Ce•etic lyeteea va1 llcKlaht by 
lri1tol-1tyera for t294 aillioa. lotb are •i•ible 
blocechao1111y fln11 curreat1J produciD1 i•-witro 
diD1no•tic te•t• u•i• hybridomw techaolOEJ· 
A .. 1,at• apeculate ebat motlOClooal a•«lbody contract 
producer• ll•e o .... liotech aDd llo-le1po•1e .. Y be 
the .. at ta•eower tars•t•, but prolt•bly aot u•cll 
tha 19901, vbe• therepeutlc •e•t• u•IDI -~•••••• 
rrach c .... rci•liaatio•. 

lllo••••t•'• broad .... 1t .. •C to blocechnotaay 
eDCOllP•••e• h .... • heelth ••• 1 .. 1 autrltio• •ltd pl••t 
.. ricultur•I product•· It h•• ... ica1 tio·up• vith 
Va1~ID1to• Ual•Drlity. O.tord. llarwerd. Tuft• aod 
ocher u•l•er•itle•. vblch vlth It• l•ter••I eff~rt•, 
I• coaeldered Ddeou•t•. Ice .... i~e re•tructuri., 
pr111r_.. viii 1hlft 1apha1l1 to ve1ue•Ddded 



prodolcta. •••J of wicb vi ll nerl t fro. 
biotecbaol0&J reeeercb. PPC Iedaetrie•' 
1120 •illioo. 1\-yeer biotecboolccJ • 6 D deal vitb 
Scrippe Clioic'e leeearcb Ioetitute viii focu• oo 
.. ricultarel biotecboo?oaJ to tabe adveot .. e of it• 
iarae l 6 D. --fectari1111 aod -rbeti• 
iafraetnoctare. CEatrect"4 froa Cbeaicel 6 
t:9iaeeris lie ... II lloweaher 1915) 

I. COUlfraY llEWS 

Ccnrerwot eapport for biotecbool9y 

Aaetreli•'• dewelopi• biotecboo1.,., ioduetry 
vee aive• • boo•t by tbe C.oberra aowerDDeDt. Sia 
neearcb project• vere avardu faad• totalli1111 
tz •illi- o:ader tloe 1owerwot'a tbree-year-old 
.. ti-.1 biotecb-lasy prasr-. 1be Caoberra 
aner-•t ba• - c-itted -re tbao S7.I aillioo 
•iece tbe ••tabli• .... •t of tbe •cb.... Altboa&b 
oolJ tvo year• ol~ tbe •c•eae appear• to be 
ecbiawi .. cert•i• 1oale. Scieoti•t• at tbe 
Uoiver•ity of Adelaide. io collaboratioo vitb 
Faaldi•. tbe s-tb Aa•tralia-baa"4 draa fira, are 
DOV dewelopiaa oral liwe veccieee .. •i••t eateric 
di•••••• io ... aod aoinal•. Field triel• vitb a 
bJbrid liwe wacciee protecti• pis• froa Scoar• 
di••••• "-•• produced proai•i• re•alt•. C!strected 
froa ltoropeea Cbimical llen, 2 Decnber 191S) 

Tbree U.S. aroap• ba~e offered QueeoeleDd 
Scieece aod TecnooloaJ Ltd. fQSTL) • eite. probablJ 
at Peoria. Illiooi•. to ioatall it• 'Suc~otecb' 
proce•• for coowerti• aucro•e to fael alcohol io • 
ai1111le atre ... but, liceoeioa -.reeDeot• ia the 
U.S.A. viii oot be decided uotil QSTL ha• •et up a 
•ub•idiery there. perh•P• io eerly 1916. The 
propo•ed u.s. aubaidiarr voald loob for 
opportuoitiea to apply it• ethaool-fros-coro 
tecbaoloeJ ead for poteotial eapaoiioo of 
.,...r-baaed ethaool prodactioo io the C.ribbeao aod 
Ceatnl ... South A-rica. The Sacrotech proceH 
•••• the b1cteriua Z!!Ol!Oo•• ~ilia. aod "offer• 
1i1nificaot adwaat .. •• ower eaietiD1 -tbod1." 
The•• ioclude bi1ber •ub1trate ccoceotratioo. 
iocr••••d throushput aod reduced efflaeot woluaea, 
24-llour feraeotatioua 1ieldiD1 up to 12 per ceot 
ethaool co11eaotratioo. aad aiD1le-1ta1e productioo 
of ath•-• aod f ractoH. 

Tiie proc•••· vbich cao coowert eitber coro or 
beet-•ua•r. v•• developed by Que•••laod Uoiwer1ity 
aicrobioloaiat Hor•t w. Doella. The Uoiwer•itJ 
hold• patent• oa the techooloay aod •old QSTL world 
lice••••· CEatr•cted froa llcCra..-Hill'• 
biotech-l!IY ••••vetch, II lloweiDber 191S> 

Clle•le Lias beai•• biotechoolasy I ' D 

a. .. ie Lias AC, a larae. ecatr-d ch .. ical 
pl•at. ia ioitlatiDI tvo biotechoole111y project•: 
traaaferrl .. 1eoa1 for herbicide aod peaticide 
re1l•taace iatr, crop plant•, and u•loa bioloaic•I 
catal1•t• to produce plant-protection c09Pooeot• aod 
pharmaceutical•. 

Prot11ta and public outrace racaotlJ forced 
Clt .. ie Lias co abaadoa 'roductioo of the herbicide 
crichlorC1Pheooay.cetic acid (2,4,S-T). The c09Pouod 
11 oot d.,raded after field u1e, •o it cao 
coot .. laat• che enviroaaeoc. llod .. radabl• 
''••c-,rottccioa 1ub•t•ace1 do 1sl1c, but Chey c ... 
vich aoocher ••rlou• di1•d•anc11e1 ch•J tend co 
bill ... , of th• pl1nt1 ch•Y are de•i&••d co 
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protect. Ceaetic eoaieeere at Ch .. ie LiD& hope to 
iatroduce ieoea for tolereoce to theee eubateoc•• 
ioto ••••iti•e crop pleata. 

Two receDt reeearch deyeloraeota could help. 
The hoet raoae of tbe Ti plaaaid froa .Aarohacteriaa 
t ..... facieaa bae beeo eateod"4 to ioclude •
llOOocot apeciea. ~•rb•P• io tbe oeer future it viii 
be adaptu to traDafer aeoea to •1riculturallJ 
waluable aooocota. Aleo. a locua-apecific 1••• 
treaefer ia aow poeaible vith thia a7at'!a. albeit 
vitb lov eff1cienci••· 

Cheaie Lia&'• aecood project iavol•e• 
iewelopioa bioloeical cat•IJ•t• that c•o be •••• to 
produce Yarioa• ora••ic aubetaoc••· Otte• tbey 
eaable a cbeap ~•• efficieDt aeparatio• of optical 
iaoaer• - oot poaaible vith claaaical procuurea. 
CEatracted fro. lio/Techooloar Vol. l •• 
October 1915) 

liotecbaol9• io lraail 

lraail ha• chaaea to focus aajor reaourcca oo 
.. ricultaral biotechoolasy. lraail ha• actiwelJ 
c-itted iteelf to biotechooloay aod fouod it •••Y 
to dewelop varioa• aapect~ of thi• reaearcb. The 
etbaool project, for ea..,le. vbich produce• aore 
thao 10 aillioo litre• of fuel alcohol a J••r ha• 
prowided lraail vith treaeocloua feraeatatio• 
eaDertiae. Aad •• ia llesico. uaeful ti•••• culture 
reaearcb for coffee, cocoa, •uaar cene. coco•ut•. 
aod other crop• ia alr••4J ul'Clervay. 

The lra&iliaD IOYeroaent thr~ ... h ita 
.,ricult~ral reaearch erw, the lreailiao 
Aaricultural leeearch Eoterpriae (E"llAPA). hes 
ioveated aillio•a of dollar• io • biotechoolo11 
centre ia lraailia. Tbe Natioaal Ceeetic Materiel• 
Ceoter (CENAICEll) is uadertakio& a ausober of ta••• 
ic.cluJioa: l•rDPI••• preserwatioo. 1eoetic 
eoaiol!erioa. ti••··· culture, ••d bioloSical P•"' 
cootr~l reeearch. The aoat iapreaaive iaweataeot ia 
CENAICEN'• aev ICrDPIH• repository. The repoeitory 
atore• traditiooel cr~p .. teriel ••• boteoic•l 
.. terial• collected fr .. Aaaaoa riwer are•• sooo to 
be flooded bJ hJdroelectric projects. To •••• 
recordkeepiria. eaaeat;el d•t• oo the ••••tic 
poteoti~I of the aeed ia beia1 trenaferred onto • 
coaputer. llovever, reseerch et CENAICEll i• hiodered 
bJ • leek of qualified doctoral-level peraooael an~ 
sover ... ot fuodiaa. 

Throuahnut Brasil universit) biolot1i•t• ere 
aobiliaiaa to edept aevlJ develo,ed bioloaical 
techoiquea to lrasil'• needa. COll!)anies. euch •• 
lioaatria and lioplanta, eapect :o aoon be ••llina 
•iru• free 1travberriea and potetoea to Brasili•• 
faraere. Theae coapaaie• viii focu1 oo di•,laciD1 
foreiao coapaaie1 th•t aov provide &el'WIPla•• to 
lraall at the co•t of pr1ciou• foreiao ••chaoae. 
Soaa ~1otechooloa1 fi ... • ha•• al10 been touad•d to 
eacour•1• prof•••or• to adept their iov•ntiona co 
econ09ic purpo••• and unlweralty-iaduetry link•I•• 
continue to 1rt.t1. Cloarc•: Cenewetch. 
lepteaber-OCtober 19~ 

lul1ari11 

lulaarla •Ian• contrect vith John lrowa CUI) 

rolloviaa •• earll•r contract vith APV 
International, vblch h•• 1et up a joint weocure 
C09P••J vith lioiave•t, lh1 scat• inwe•tDlat 
ora•nls•cion, lul1arie h•• oov •ian•d •• aar• ... nc 
v1lh John lrov• Entineer• and Cooelructor1 of th• 
u.s. Thh coven che "pnli•loary •ntillHrins" of • 
fectory co 'roduce ena, .. • for food proc•••inc alld 
!lledical .,,1tc•cions. Th• plent, lo be Duilt near 

• 



, 

P1o1"1iw. cou?d olti .. tely coat lletveeD £20. end 
£SO.. lola•ri• Ilea elao lleeD coodoctioa 
oeaotieti-• vitll Celltecll coveriPl •- of that 
C-•DJ'• proprietary tecllDOlotY• <source: 
liotechaolapy hlletia. Yol. 4. •o. TI":""'iiece9ber 
J9H> 

Qloeloec Scieoce eod Tecllaol5y Cooocil calla for 
eaa1ata11Ce 

ne Qoellcc Scie11ee 6 TecllDOlotY Coooci I fee la 
tlMlt - •ooosll biotecllaoloaiata ere actiwe io 
aaricoltare .... foreatry ...... iDat llealtb fie••·· 
11te C-i1 .. de 21 rec-odatioH to the 
1owe~Dt to -•iaiae profit fr- biotecllaoloay iD 
Queloec. The aower-Dt •H eoc-raaed to rea•rd 
dHelopaeot of biotecbDOlotY H • loaa-tera 
iDYeallleDt. aot •• • political iaaoe. The Cooocil rec_.,.. tut aower-•t aid lie directe.i -re 
t-n d..el-Dt of dias-•tic dna• tbaD t-rd 
therapeutic 4niaa. Pidwate ruearcla oqaDi&atio .. 
allooold H eoc-raced to better ruJOOd to tlae ~d• 
of priwate iodoatry. eapecially iD relatively 
..,1ected fielda. (Eatr•~ted froo CaaadiaD Clleaical 
!!!!• Septnller 191S) 

llloNtcloaal aotibodiea deweloped for t-r 
~u, .. a1. 

llolloclooal aDtibodiea hawe beaD deweloped for 
di .. 80aia of aultidnia-reaiataDt toaoura by 
reaearcllera at the 0.tario C.ocer 1Datitote. Tiie 
biodi• of tlae -1ooal aotibodiu to plH .. 
.... raaea of differeot ... ttidroa-reaiatact aao...liaD 
t.,...r calla correlate• vitb t~e droa reaiatora. aod 
the aotibodiea -Y aerwe •• di•aoatic r•••Dta for 
clioicelly uoreapooaiwe tuaoura. 11te eapraaaioD of 
P-1lycoproteio OD the aorface of tbe toaour cell i• 
the aaiD altaroatioD of the aultidnaa-reaiataDt cell 
aurface. Niall lewela of P-alycoprotaiD ceD be 
detected early •r ••• of the aoaoclooal aDtillodiea. 
'E•tracted froa ~· I) Septellber 198S) 

Slaa!lllai CeDtre of lioteclaDOIOfJ 

ne Clli..eH Acadeay of Scieocea baa decided to 
Htabliab tlle Sba .. bei CHtn of liotechDOIOIJ. "'• 
AcadDaJ'• deci~ioD ie baaed OD the fact that iD 
Shaaah•I there are • Doaller of bi1h-lawel reaeerch 
io1titotao io eap-riaeotal bioloay vith 1.,.. 
lliatorlea. auch ~• Sllaoahai loatitute of 
llocb .. latry. lla .. hal Joatitota of Cell lioloay. 
Sha .. llal loatit .. te of PIHt Phyaioloar. ilh•Dlh•i 
laatitote of Neteria lledica. Sha .. hai loatitote of 
Phyaiolasy. lb•Olh&i loatitote of lraio leaearch aod 
lha .. hai laatitate of lo,oaoloar. lloat of theae 
ioatitotas ware eatabllabad iD the early 19SO'a. 
liaca tbae, astaoai•• raaaar!l!h h•• beao carried °"' 
io tit• fialda of -•acYlar bloloar. cell hioloer. 
alcr .. lolOIY• pharaac .. cica, wirole11y aod 
1 ..... 1 .. ,, ood a atrOtl& coopetaot aciaatifle aad 
techoieal ca .. baa ... rsad, ... leh ••• prod11ted 
••cellaoc vor• la baaie alld applied r••••rch oa 
~io,achaolG1r OYar Cha poac f•v 1••r• eod vill ao 
d .. bt .... ewes 1raater prasr••• io Cha future. lo 
addlcloa, lh ... laal h - of cite wll-daw•lopad, 
INdno h•hatrlol ~aMa lo ClllH. 

na aalo parpo•• of CH Caocre h co 
e...:aotroca oo r•••areh alld d••alopaeac lo 
blotacllaol .. y, co co-ordi .. te r••••rch alld 
pradactloo, to Prowida oev producU ia 
bloCftlNlol .. ,. ·- - UeHieM• for the .. , ... 1 .. 
of prodtlccioo thro-a• applied ra .. •reh, d•v•l..,..ac 
olld pilec Hole prod.cciow. 
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Tlae Clliaeae Acad .. J of $ci1P11C•• officially aad• 
an iaveat11eot of S7 aillioo Y~an iD Julr 1984. Thr 
Sbaoabai llunicipal Ccweraaeoc baa alao aopro•ed of 
the ait•. aooth of No. ) lrid&e Coobao Lo ia • 
suburb. vitb OD or•• of 46.620.t. Th• labor•tory 
buildi .. aocl pilot plant• vitll a total boildi._ area 
of ab-t 12.000.2 is eapected to be c-l•ted by 
1911. 

Tlae policy of opeDioa up to tbe outaid• world 
•• a fiaed policy of th~ ChiDeae 1oweroaent. The 
ChiDe•• Acad .. 7 of Sciitocea has decided tbat tll• 
Ceotre viii be cood11<ted ••a opeo i~•tilotioo. not 
ODly to doaestic countitrparta llut olao t~ over•••• 
c-Dterpart• aDd ia ready to co-operate vith foriti&n 
reaear~h ioatitutioaa and coapaDi•• to the HDefit 
of botb partiea by wariou• vaya and 11eaaa. aucb •• 
joiDt wantor•a. ac~eptioa ioweataeot. joiot 
project•. traoafer of t.cbDOIOIY· dev•l...,..Dt aDd 
.. r•etioa. 

•••WO plaDa larea-nal• DllA h-D iDaulio 
or•lductioD plaot 

N0'10 baa applied to the Paoiah EDwirooaertal 
Aothoritiea for approval to build c .... rcial-acal• 
plaDla for tbe production of b-D iDaalio tr .. 
1eoetieally e111tioeert'd •icro-oraaDi.... Th• cuopany 
t.aa indicated rhat pilot pleat upacaii.,. of it• 
feraeDtatioo and purificatioo proce•••• are iD 
proer•••· Hovewer. tbe oev plaot'• taraete.i 
c-letioo ood atart-up ha•• not be•D •P•cifi•d. 

The plonned facilitie• baw• beeo deai&aetl to 
tlla apecificarioo of the US Natiooal lnatitutea of 
lleolth aod viii •l•o b• a•abl• for th• proouctioD of 
other peotide horaooea aod eoayaea ••••d OD 

aicro-oraani• .. claaaified •• auitablo for 
i...Suatrial Mpplicatioo• of 1•oetic eeaioeerioa. 

ID 1982, Novo vaa the fir•t cuopooy 10 t.10 
vorld to aarket a h.,..o iDaulia ideot• al to that 
produced by the 11-0 body. baaed on •• ooa.,..1ic 
conweraioo of porcioo ioaulio. (~: £orap••D 
L~>eoce N•v•. )9-10 (198l)) 

Lack of fuada io the EF.C couDtriea co-tlO 111...arr 
•ffort• to P•••••t th• •Pr•ad of AIPS. accordias to 
r••••rchera. s...,. 1.200 Alns w1cti•• hawe beoa 
diACDOacd 1n the EEC. The Paat•ur Jaatitute 
(Fraocal ia a l•ad•r ••AIDS roaearch aa the £EC. 
,.ieb haa olao doal&Dated other coatrea to study the 
di•••••· but 1t ia hav•DI trouble oceairiOI tho 
aecoaaor7 roaearcb fu.,.•. ~••t•ra £urepoaD 
aow•r ... oca prowided oaly Sa aillioo ia apeciol AlnS 
HHareh fund• io 1914 aod fuadi1111 haa .. t iocrit••.,. 
ai1aificaotl7 ia 198S, occordi .. to th• eo..oa 
Mor•et'• vor••DI 1r0tap oo AlllS. la ~ontraar tho US 
Cooar••• 00ttrowod S100 ailliow io food• for AIPS 
raaoorch io Fiac•I Y•or 1986 Deliaai .. Octob•r •~•~. 
war••• 1109 olllioo ia Piacal Year 198S. Tho 
rolaciwal7 liaitad o..._r of AIDS poli•ata 10 £urJP• 
ahoold .. 11. it eoro iaportacc for doctor• to 
co-ordiHt• Chair clioical teaca. fEstracC•d froa 
•- Yer• Ti-•· I I ........ r 198S> 

Tia• Coooc1I of "i•••C•r• of Iha ...._r alat•a 
of the luroPH• lc-ie C-oity ([IC) baa .. , .. , 
oo a 4-1••r raaearch proar .... ia biotoch .. loay for 
191S-19. Th• t ••t of llS •1II100, u bovt h•lf 
of what tho E!r. 1'.oaoittoo ••••4 for 10 it• a1a·po1at 



•"-•' of A.,ril ltl4. 'Ille _,. cottra j .. t t
project•: • •n11tr.,... for re•••rc• ... trai•i ... 
... • •coacartatio.• of •oliciaa •114 acti.... It i• 
..-: ,et clear i.- tllie f_.i .. ireWctioa •ill dfect t•• ...... 

1'.a •~••I'• otlaer "°i•t•. aot ,et -rowed. 
an: (I) a•••• for Hlf r.,i•• oa qricolt•r.I 
ll'lt.,.ta for i .. _tdal •••· (2) •• .. r-.t oa 
rqalatioa. (])••roar- to aci.iett .. -t -
i•tallect .. 1 •"-rtJ ri1t•t• (u~iutioaa of 
pataDt 1-1 .... (4) • •roar- to •tart 
•e9Glt•trati- •roject•. 

'Illa - ttHnc• .,,_r_ follOlf• a 1912-16 
i•itiatiwe oa •i-lecalar ... iaeari ... lfflfrb 
..... aia .. r••••rc• o• e8CJ119 teci...1~ ... •laat 
11•-tic ••i-ri... n.a receat .,,..r_ ba• a 
•i•ar •c..,.. Ia ... itioa to re•aarcb pro!•ct•, it 
ai• to pr-te traaaoati ... 1 co-~ti- _,.. th 
--.ra of the RC ... tlle trnofar of •iotccl11 .. 1 .. ,. 
f .... -inraitiaa to i .. oatrJ ... •ricoltora. 

Tiie official •oc-t ... arll'i• tllie C-il of 
Wi•iatara' •aciaioo atataa t••t • co-..,.ratiwe 
Eor...-ao .._ -n•t ia &en .. for tba RC to M 
c...,atitiwe. 'hlla rat10rt iaao• lleawily - tba DS 
Office of Sduca ... Tach .. lasJ PolicJ ... O?A 
•tratagir. ioformatioo to •ascribe Eure>pe'a poaitioo. 

Uadar tba EEC prC11r ..... tbe ataff •ill ... itor 
•ewalopeaota io biotechoolasy aod relat .. fialda 
aucb aa aowir .... otal affair• aod Europe'a co
flP•ratioa •itb •••alopiac coootri••· It •ill al•o 
aaa••• the •ocial di .. aaiowa of biotechaolasJ - at a 
coat of about S4 •illioo ow•r tba aaat four 1eara. 

Tiiie ra•aarcb ... traioias proar .... i• diwidad 
iato tvo aubprcicr-• c•lled "cooteat .. 1" aDd 
"ba•ic". l'ba baaic aabpracr .... viii racaiwa tba 
.. io part of tbe ... e,., t27 ailliow; tba cootaat..,.I 
aabproar- a•t• S4 •illioo. lotb •••• 1»a1uo, 
fo11Dlfi .. tbr official ao-ahrad ia Marcb. 5-a 
otbar proar .... poiot• fraaalatioa, pataot 
hal"llOoi .. tioo, aad d..,.a•tratioo projacta) hawa .... 
a -11 •tart. 

'hllr baaic aubproar .... ia to a Iara• aataat a 
cootiauatioa of tha bioaolacular ... iaaariaa 
proar-. Later. attaotioo (aod ... .,.,viii ba 
paid to raaaarcb aod trai•i .. io call ... tiaaua 
culture .... dawelopmaata of teat aathoda aod 
aciaotific aaaaa ... ot of the ri••• aaaociatad vith 
cartaia ...Sara biotechDOloti•• - •·I·• racoebiDaol 
DllA. 

'hlla coatascual aullproar- ia -••t to bui Id 
up a Earooeao iofraatnacture ia bio-iofor..tioo 
<•racr .... a, datab••••> aod culture rollectioo1. 
Thia iafraatructura, partly baaed oo alreadJ 
aaiatiDI iaatitutaa, 9Uat be acce••ible to Europaaa 
i .. aatriaa aad raeaarch iaatitutaa. 

A• iaporta•t ai• of tha EEC proar .... ia to 
b.ep you .. ra1earchar1 fro. relorati .. to tbe UI. 
lo 1-..ort of tbi111011, ·~•rt tr .. 1r1at1 for 
coacract ra1aarch, IOUCh of tlla fuDdi1111 viii ba put 
loco 1 ... - aad abort-term traiaia1 arant• for 
1eiaotlata. la1aarchar• viii -r• for waryi111 
pariDda - • fa• tM•b• ·~ • fav yaara - ia 
io1tirotioo1 out1lde their hoaa eountrie1. 

0.. of tha .. ia 'robl•• 1raa1 ra .. in1 th• • .., 
r .. I• oa qricult11ral producu for lnduacri1I uaa. 
luropa 1aca the prier• of •aricultural co...odici11 -
hiJhar Ch•• vorld leval1. Thaaa product• 1ra than 
too aapanaiva co 11rwa •• fead1tocka for the 
lllioCachNIOSy i .. anry. PropoHh 1or nev rasl•• 
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for •11S•r •ad 1tarch hawa •t •it• raaiataace fro. 
1roooara. A Earopeao 1tratasic forecaati.,. sroup ia 
mt .. yiOI t•i• .,ro111- - IObatn .. r it rec_ .. , ia 
1'-4 to be •l tritb .. ra diapata. 

A1 for th« t- appro•ad poiata of the 
praar ..... ooa .,..,lion awerahadova •II otbara: 
viii tl5 aillioa pron enoach to atre•theo tbe 
EEC'• 9'0Aitioo ia vorld biot•c•-lcisy? Tbe aeoaral 
.,,;.., ia tbat Europe •laya •• i01pOrtaac role io the 
ocieotific aa,.ct of biotachoole111y. hut tbat it 
lacba ao iafraatnoctara far c .... rcialiaatioa aDd. 
hiatoricaJIJ. • .acbaai .. for harmoaiaatioa. 
8-ttr. it ia bar ad tbat Cbe ralacinly , .. 11 
-t af fa .. a viii •• ......... ta ••n• •• a 
cat•IJat. fbtractad fr .. E,.ropea• Sdeace lleVI, 
]9-10 (1915)) 

Eanipeao biatacboolosz senicea 

Eur..- i1 oetti .. op a.v aan1cea ta iapro"W 
i•formatio• eacb ... a i• biotacboolaa1: 

CUIE. tba C:O..i••ioo af tile ~.r..,aao 
C:O....oitiao' Coacartatioo Uait far liotacboolasy ia 
E..,...., •rowid~a a focal paiac for Ear..,.•• actiwity 
i• biotacbaolasJ• It c ... a uoder DClll. tba 
COll9i1oioa'1 diracto~ata 1aaaral for acieoce, 
reaearcb. aad dewalopmeat. lta role ia t~ DODitor 
atrateaic dawel...-eat1 io biocachaoloaJ vorldvida 
and to .... rec:-Ddatioaa ia c-aiCJ atratqy, 
to promote collalloratioo aad tba eacha111e of 
iafor..tioa bat.,.ea --.,. co1111trie1, aad to 
facilitate tbe co-ordiaatioa of actiwiti•• vitbia 
tba ~-i•aioa itaalf. SUllle of CUIE'a apacific 
~~Liwiciaa ioclada prowidias tba aacretariat for tba 
c-i.11ioa'a ta1li force oa biotachooloay 
ioforalotioo. prowid DI rapraseatatioa aad adwice ia 
iacaraatioaal fora and ~or coafarancea aad 
c ... i11ioaio1 atudy cootracts. CUIE caa he 
coatactal, at DIIll, rua de la Loi, 200. 
1049 lruaaal1, lal1iua. A p•rtirul1r iatereat of 
CUil haa bean the •Policatioa of c...,utiDS to 
biotachooloay. Toaethar vitk tba coaaia1io•'• 
inforwatioa tacbaoloaiaa aad talac01110Uaica~ioa1 ta•• 
force a proar- of vorb on bio-inforaatioa ha• 
baa• aat up. Tan contact• h••• beaa arr•as•• ao 
far. (Eatractad froa Earopeaa Sciaace llav1. 39-10 
f 19U)) 

A .. .,,. to co-ordiaata European actiwitiaa in 
m.o:lalc acida aad protaio aaquanca data via oade •t 
a European Ecoaoaic COlllOUaity (£EC)-apoa1orad 
vorb•hap held in Italy. laat "ay, vith participaata 
fr,,. all EEC ..... r atatea, the US, aad Japan. It 
..... that tbe future lia1 vith oetvorlia of oatlonal 
ay1t ... , rather than Iara~ central facilitiaa. 
Attant;oo viii alao have to be aivaa t~ aoftvara 
portabilitJ, u1er traiaiDS, aad •••v c01110Uoicacioa 
wia elactraaic bulletin boarda. 

COOATA, tha EEC'1 c-ia1ioa oa data banb1, ha• 
alread1 aacabli1had a t••• force co atiaulata 
interaatioaal collalloracioo in cha uae of protein 
data baaba. 

The Europa•• liotachnoloay laformatioa Project 
(EllP) off1r1 •• lafor..tion 11rwic1 ia 
blotechaoloay to indu1try and ra1aarch vorbar1. 
Eb. 0 haa baaD aat up viCh th• halp of fund• frooi cha 
Colllia1ioo of the European C......aiti•• aad viii ba 
collaboratiDS vlth ocher European laformacloa 
cantr••· laforaatlon 11 vital for the proare1a of 
iDdu1try attd re1aarch, bur In biotachnoloay it i1 
often fr•a•nted and difficult to fiod. EllP drav1 
totathar and eaploit1 cha publicaciooa, on-line 

.. 
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c...,.ter aenicea, ... o..•er •-re•• tut cower 
•iotee•eotaar. imiel .. i .. acieatific ... tec••ical 
iafo...,.tioa, .. aiaeaa, ...,., pateota, caltore 
colleetiooa, alMI r .. olatory affaira. 

Ta.. foll.vi• are iafo...,.tioa aenicea pr-i•etl 
•1 HJ:P: 

l, 1 .. oiry aenice - t .. E.alP ataff •••• t•e 
re9-reea of t .. lriti•h Sciemiee leferemiee Li•r•ry 
to •eal with •OMriea .. all aapeeta of hiotee .. olaaJ· 

z. Poblicatioaa - iafo....,tioe &•i••• to ~er 
9-tt•• ... topic• appear reaolarlr: -
.... lieati-• an •-etl i• t .. EllP ...,.Jetter 
H•t to all --.ra of t .. -iii• Hat. 

l. S•iaara - l-.l•J' c-rae• for llaaiaeea 
•••r• a81! research vorll•r• are hel• ae-.ral ti .. • a 
re•r. 

Ta.. EIIP -.Jetter .... iafo...,.tio• about EIIP 
l•i•ea ... Hnicea cu IN obtai-4 •1 vritir.: to 
tlte follovi .. Alhlr••~: EIIP, lritie• Library 
Sciet1ee lefereace Li•rary CAl""1c•>. 9 lea• Street, 
to.loo SC21 4&T, E .. lao4. Cbt:-act .. fr• !!!!f!u 
lcieaca ._, 3t-?O CltlS)) -

Pnac• IAA. Cit& ai1• accor• 

At the b .. i••i• of Jalr 1915. the latiDDal 
Ioatitute for Atro ... ic leaearch alMI the &taaic 
EMrt}' C-iaaioa siaH• a •lobal •r•-•t for • 
threa year period to p~r•ae joiot reeaarch 
prasr-e. Tllie co-operatioo ie uiolr focuHd oa 
three th..aa: plaat biotecheoloa•••· radiobioloay 
applied to aaioal productioa aad aeparatiwe 
techai•ua• for baaic product• iD .. riculture. 
CEzcracted fraa llOIUTUI, SepteolJer 191S, p. 25) 

Saaatoatati• oroductioa uoit 

Preach phaf98ceuticala producer Sanofi, pl••• 
coaetructio• of a unit at ll&tre D1111e de loud•wille 
H•r lou~n in aorther• Prance for production of the 
•rovth honioaa eaaatoetatin. Tb• techaologJ vaa 
denlopad bJ Saaofi at iu Labia• laboratory •ear 
Toulouae. Start-up i• acheduled for the fir•t 
a••rter of 1916. {Source: laropean Cbeaical leV11, 
4 low .... r HIS) -

••• biotechDOlotz I 6 D Cc:!p••z craate• 

lou.el-Uclaf, one of the three oajor French 
pharoaceutical firoa, aad Sucre Uoi~n (tlhich 
coatrol1 30 par ceat of French auaar productioa) 
ha•• receatlr created lio Europe, a biotechaoloSJ 
raaearch elld dnel-•t caapPJ• lio Europe'• IHI 
la to 110rk oa blocatalyata aad o• purification aad 
••tractloa tachaleuaa virh emphaai• oa aaayoe1 aad 
faroeatatioo. Tiie lio Europa l••••« .. •t i• for the 
r••rltOH of 1aloill!I a bacrer kDOvl•dl• of plant 
traac .. at po1albllitlea, prowl•ioa rlaat protecrioa, 
•od obtai•IDI areater riald and eualltr. lucre 
Uai .. 'a iataraat la lio Europa I• dlver1iflcation, 
bacauaa the drop la •ut•r price• aad c..,etitioa 
hna •tint•• tila caapaoy to kc- IHolnd in nav 
product• vllich ca• •• fabricated vith •••Y-.• 
•t•rtl .. tr .. •1rlculcural r .... tarl•I•. 
(lstractad froe lororaao lciaace ••••· )9•12 {1915)) 

C."!"f• raderal l!DOblfc of 

Pllct rlaot for llOtlOClooal ••tibodz prod11tcloa 

loohrl,ar lllaoollal• Co., Won ce .... ny, plao• a 
Pilot plaot ., 1 .. u1rrt•I productloo of llOllOCloaal 
aotibodtaa for Cher.,autlc uao. 111• ~fear r••••rch 
Project u1lns ~Jbrl• ... t1cholao•• vii: rcc•I•• 
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&oYa.--nt •-rt fr- the Federal Niniatry of 
leacareh alMI Tttll.OIOll' to the a-•t of 
11115.& aillioa fa .... t &t.7 aillioo). 

loe~ri••r viii be co-operati111 io tbia projttt 
villi tbe u•iYar•itiea of ..._ich aDd lleidelhers. The 
caopaay vi II •n a patcated proc:eH to obt•i• bybrid 
cell• lllbich prodooce aatibodie• ia peraaotat 
coltore1. For prodortioo. loehri1111cr viii us• • 
capillary oodalar Liorcactor vith hollow fi•r••· 
(!!!!!.!_: Eoror•• Science•-· 19-11 (198Sl) 

Proteia and fat fraa l!!pi•• 

Tlaa c ...... ecieotiat Dr. Peter llus ... n 
cooaider• the lupia to IN a - -AP•• in the fi11bt 
AIJaiDlt lla .. cr io th~ v>rld: Tbe plaot. it ia 
claiaed, cao prowide protein and fat. in particular 
for t•c Third Vorlo. It ha• lo .. Me• ••ovn that 
thi• MrdJ plaot contaioa ~r~ protein thao. for 
••-le, the •OJ• Ha•, but ,.. to - :he fl-r bae 
bee• inedible •• the al•aloid it coatain• ..... ir 
nry hitter. Dr. lha1.-oa, in collaboration vith 
the Sociatr for Tachaical Co-operarioo in Escbboro 
aear Fraoltfart-..-llaia h•• ...., developed •• 
apparatua for vaahi .. the al•aloid out of lupin 
aeeda ... i .. the plant edible. lt cao alao lie u•ed 
ia the .. ouf acture of foodataffa. n.c re1ulta 1iwc 
ri•• to oope1: 39 to 42 per cent of a lupia ia 
protcio, end II to 21 per ceat fat. &lao. it 
thriwea alooat ••}'Where: it 1rou1 et an altitude of 
4,000 actrea •• -11 •• it doea io eatr--.lr dry 
ere•• or ia huoid ju••••· (Source: Scela, 
October 1'8S) --- ---

•ev t••• tcchDOlotr re1earch aroupa at 
Hoa lane• Ioaticacc 

Three iDdepcDdeat 1••• techoolotical research 
1r-• ore beiaa e.cobli•i•ed in the follovi"ll •r••S 
at the Haa Planck la1titute ia Harti~areid, Munich. 

I. Microaequencin1 of protein• and 
biol01icall1 active peptide• vith eophosia on a~s 
rb••~ aequ•aci ... 

2. Holeculor eabryotoar • ..,hoaiai .. early 
..... lion developaear. 

J. Transcription l1ena ••presaionl in 
•tK•rzotes - mcchaai .. a and c~ntrola, niphoaiaia1 
differcotiacion. 

Tha Haa Plenc• lnatitutaa for lio-cheaistry and 
Psrchiacrr - coaether vith the 1••• centre at lhe 
Uaiwar1ir1 of Muoich, •llPPOrted by iadustry - are 
••tCi• up nev re1earch divisio•• in 1ene crchnoloay 
research. Each aroup viii hsve about ISO rs"' of 
l1boratorz apace, posicion• for •cieatific sad 
techoical aa1iacence, and •~propri•t• fia1nciol 
1upport for eoui,..nt end runni111 coac1. {Source: 
lurop••• Science News, 19-11 (1985)) -

Jilich •uclear le1earcb Center. l••titute• ot 
i1otecbnoi•1 

The l~1tituta of liocacb110I01Y (llT), which 
.... ,. •• ia 1977 fr .. Che foroer ln•litute of lol••l' 
and Hlcrobioloar. con•i•C• of rhr•• u"it• vllich 
lh•r• cha a•a•r•I C•••• of davelopiaa 
blotachooloaic•I psoc••••• •114 contribute co cha 
treatoaot of 1olid ead lioul~ va•t••· Current 
r••aarch end •eveloaoa•C acriwiti•• are f~u•••• on 
th• follovlna •r•••: 

- Nlcrolll•I ••1rad1rlon of blopolyoer• 
- Coawer•lon of euhatr•l•• vith bioc1tal1•C• 

lloloalcel treatoaat of ve1tavatar• 

The 1tudla1 of llT on rh• utlllaaclon of pleat 
ratldae• co•1l1c1., ••inly of r.allulo•• end 
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hf'91icelhaloee• ere directed t-rd the en~.cuel 
production of 111tt•bolite• of ph• .... coloeicel or 
techoicel iotereet Ce.a. glucoee, ayloee. etbeool, 
.. ioo ecid• end aetbeoe). lo order to de•elop and 
optiaiae adeouate biotechDOI011ic•I proce••e•, the 
reaulatioo and localiaatioo of i11Portaot eaayme• ie 
bei111t innetiaated in aicro-oraaoi .. • cepable of 
aetaboliai .. pleat re•idue•. Of epecial iatere•t 
are the eoayae• cellulaeea aod hewiicellula•e~ • ..iaich 
cleaYe the polyeaccaride• celluloee and 
hf'91icelluloee intc oliaoeacc~aride• or 
aooo•ac,haride•. Attit11Pt• are bei ..... de to 
iacreaae the eoayae yield• by matant •election and 
by Jene aaoipulatioo. 

Oace biocatalyet• are i•olated and 
characteriaed, they ahould be u•ed in the .... t 
ecoooaical vay. For thie purpoee procea•e• koovo 
fr- cheaical .... ioeeri .. are adopted and 
•P•cificelly i111>ro•ed for tbe proper haodliaa of 
aicrobea or of purified enayaee. 

Enayae mieabrane reactor• are operated 
cooti.,.ouely not only vith iadi•idual enayaee hut 
aleo with coenayme dependent aulti-enayae ayeteae. 
Taraet product• are, for ea...,le. optically a~ti•e 
oraanic ecide like aaino acide. lo .-.brane 
r•actore the product• of the reaction are 
coatinuou•ly vithdrevo, ..iaile the laraer enayae 
aolecule• are retained within the •J•tea by 
ultrafiltration aec1brec~•· Thu• a cnntiauiaa 
hDa011eaou• catalyaia ie eaeured. 

For the exploitation of aetabolic route• vhich 
lead froa the aubatrate to the encl product Ce.a. ~n 
aoino acid) in aore than cne etep, vhole cell• can 
be uaed aa the catalyata. They are held back in the 
reactor by oeabranea with laraer pore• thao tho•e 
de•cribed above, i.e. aicrofiltration aeobranee. 
The feed •olutioo contain• precureor1 of the teraet 
product that are •••ilable via cheoical ayntheai1. 

Product foroation cao not alvay1 be uncoupled 
froa aicrobial arcn.th. For instance, in the caae of 
ethanol production froa •lucoae the arovina 
aicrobial cella are partially retained in the 
bioreactor, in order to aaintain a hiJh catolyat 
concentration. Thi• reaulta in an increa1ed yield 
in tiae and apace and reduce1 retention t;ae, For 
calculatina the di11en1ion• of biore••tor• vith • 
preciaion coaparable to that obtainable vith 
conventional che•ical reactora. the Quantitative 
deteroina~ion of all deciaive r•action paraaetera 
h•• to be •• preci1e •• poaaible. 

A1 an elternetive to entirely bacteriel 
Proce1ee1, photoayntheaiaina planktonic alaae can be 
uaed for bioienic ••ration of flat pondli•e 
container• in vhich becteria oaidiae a•v•aa 
coonouacla. In the llT the interaction between 
1u1pended elaae end bacteria i• beina •tuclied under 
continuo111 flov condition•, eepeclelly H it depend• 
on •~l•r radiation, teopereture, 1ub1trate 
conc•otr1tion, pH end retention tioe. Tbt 
co-operetion between al,ae and bacteri• al10 
fecilitete1 the dearedation of relatively per1i1tent 
cheoicel1, e.a. of naphthalene 1ulfonlc acid1. 
Under the , .. , aapcct tht treet11enc of re1idue• of 
•n••robic fer11entetion1 i1 under •tudy. The te1t• 
ere cerritd out in th• labor•tory •• veil •• •t the 
pilot plant 1ule. 

Since the bioloatcel tr11toent of ~••tev1ter1 
can al10 proceed vithouc • 1upply of osy~en, •train• 
of •n•eroblc bacteri1 vhich p1rticlpete in the 
conver1inn of di11olved organic• Int~ .. thane ere 
beln1 i1ol1ted end lnve1tl1•t~d vlth re1pect to 
th•lr Mf'tabollc re1ction1. le1ide1 the vork on pure 
culture•, the conver1ion of verlou1 1ub1trete• by 
defined •l•ed populetion• I• b~ins te1ted. After 
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leyi .. the oicrobioloeicel arouodvork for iecreeeioa 
the cetelyet cooceotretioo in the aneerobic 
fenoeatatioo of va1tevater• vith bi&h oraeoic load•. 
neearcb on proce•• tircbaolotY bee-• neceaaery. 
It conceraa, for esa..,le, tbe uacouplioa of aolidr 
(cately1t) retention tioe froa liquid retention 
ti&ll!. lo thi1 coonectioe it ia of iatereat to koov 
hov the fo .... tioo of c<ll aaarecatea can be 
fevoured, becauae the latter facilitates the 
retainioa of bacterial bioa••• and ita pertial 
recycle to the proce••· 

Recent re•earch ~i1hli1ht1 are: 

- The ecele-up to tbe ioduatrial level of en enayae 
aeobraoe reactor developed by IIT for the 
produttion of pure L-.. ioo acid• (induatri~i 
production beaan in 1981). 

- Developoent of • technique !or ro-eoayme 
reaeneretioo io the cootiououa operetioo of 
reactor eyateae beaed on coeaeyae dependent 
eoeyae1. Succe1aful iodu1tri•l teat run• heve 
beeo .. de for reductive aoioatioo of L-keto acids 
to yield tbe re1pective L-aoiao acid1 at • level 
of 0,S k& of produtt per day. 

The 1cele-up to the industrial level of a proce•• 
for ethenol production by the becteriua z,..,..,n•• 
~- Production ve1 1tarted io April 1983. 

Planniog, cooatruttion and runnina of • pilot 
pleat for oicroela•e produttion in Egypt. 

Dearadetioo of oephthalin •ulfonic acid vith 
algae ~acterie aiaed culture1. 

Continuou1 treatoent of • hig~ly loaded 
va1teveter froo • cellulo1e fe•tory by oeena of • 
oiaed culture of betterie. The di11olved 
oraanic• ere •retie acid end furfurol. At • 
retention tiae of 6 houri the reaoval of COD i• 
90 per cent end the production uf biog•• 
0.73 al perk& of aub1trete. (Source: 
lio/TeLhniu 1985 Journal No.3) __ _ 

liocon•eraion plant 

The Indian aovernoent i• financlna c~n•truction 
of a oejor nev bioconver1ion facility in Nev Oelhi. 
Nov belaa erected in the liocheoicel En1ineerin1 
Re•••rch Centre et the lnclien ln•titute of 
Technoloay. it i• de1i1ned to terry out en 
intear•ted proc111 of 1olvent d<li1nificetion of 
liaoocellulo•ic re•idue1 and 1ioulteneous 
1eccharifiration and fermentation. The 4SO-litre 
fermentor i1 desi•ned to handle about 200 ka of rice 
1trav pe~ day end yield SO litre• of ethenol 
(95 per cent v/vl, 100 k& of 1in1le cell protein for 
ua• ••an eni••I feed 1upple11ent, and 23 kl of 
lianin •• •by-product. 

Pretreetaent viii separate nearly 80 per cent 
of the li&nin •nd 90 per cent of the he•icellulo•e 
froe the 1trav. (!atrected from lio/T1chnol0Jt. 
Vol. 3, October 198S) 

lnt!Jr•ted pe•t ••n•aeoent for plant protectio2 

Del•a•t•• 1t • r•cent pl1nt protection 
conference in lndl• •&reed that the country 1hould 
vork tov1rde an inteareted pe1t ••n•aeoent approach 
for plent protection vhlch would avoid the 1ide 
eff1ct1 of che•ical pesticide••• veil•• 
.. tnuining ecoloaical balance. The tvo-day 
conference 1tre11ed the need to develop bioloai(al 
•a•nt• and re1ul1te their epplicatlon and u••· 
Oel•1•te1 var• el10 1dvi1ed tn publicise the u1e of 
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l'e•t .... •h•••~•hta•t ••rietiH of crape. 'Ille 
coafenace '"ra•• t .. ..-atici .. • i .. ••trr to 
iat~w:e YOl•K•r'J price c•tnl. i•--..e .-elity 
cootrol ... acnHi• .,.t-. (S-rccu l•!'!!f!!n 
C:.•ical """· 21 Octokr ltl5) ---

.!.!!!!.!. 
Cott of proteiH ndac .. 

Scieatiata i• l•rael ••J they bewe c ... llP vith 
• cbeeper. i .. utrial-ecele -ti• .. for kil~i• 
pol,..-rtidea. 

Tiie tr .. iti-1 _, ta lllail• pol7111fftina ia 
ti- c••-i• ... •- P8111ti•e ia loat at eech 
•t••· All atte9111t to ieprwe tbia proceaa -• ... e 
i• the lt60a with tlle i•tr8'actio• of tbe 
•aol~•-atete" .. tbod ... t .. rort•D8tely, after the 
laat •t•e of buil•i .. the polJlllelttide. i11e..,.lete 
peptidea alao r-i• ....... to the pol,..r. ai•i• 8!1 

illP'"re pr .. uc:t. 

Al»rahu Patchonilr at tbe Wei-•• l•atit•te ia 
PeboYot. larael. haa i•trod11eed ..iificatioaa to tbe 
aolld-atate aetbod tbat owerc.e the probl ... of tbe 
tech•i1ae. Petchorailr aaya tbat be aeta a..cceaaful 
-iao acid .. ditioaa oa -re that 95 per ceat of the 
pepti••• ia the firat t••"· Other .. tboda yield 
0111, ao per ceat. 

Patchcrailr hH applied tbe .. th .. to -•e the 
aeurotr••••itter, eacephalia, vbich ia JO .. ieo 
acida lo... Re haa alao pateated a • .. tc .... lrer" 
.. chiee. Bia te .. of reaearcbera haa c- up with 
doDOr pol,..ra a:od .. tc .... lrara auittble for 
produci• abort chaioa of DllA aod UA. (latracted 
fr• llew Scieotiat. 24 Octokr 1915) 

laraeli-Japaeeae joi•t weotare in ~iotechooloay 

Oraeoin Ltd. CYane, larael) haa fo~d a 
joint venture with Talrara-Sbuso (lyoto, Japan) for 
the developaeat, production aod ••alretina of a•netic 
probe• for clinical diacaoatica. Ortenica 
repreaeatativea eatf .. te that the .. rlret in the U.S. 
alone for auch probe• viii reach 1200 aillioa by 
1990. The new CMPaDy - Oraeaica-Talrara (Cyoto) -
will launch ita ffrat pr .. ucta ia 1916. (Soarce: 
Cll•ical Veelr, 4 llecnber 1915) ---

liod!Jr•dable plaatic b!f• 

lateraatioaal Plaatica ltaliaaa la lauachiDI • 
oev biod .. r•••ble polyetbylaoa-llaaed plaatic hac oo 
the Italian •rllet. The •as• ue Hid to decC111PoH 
uoder aatural ataoapheric .,aota, that la the aua, 
raio aod viad. The c.,_,aay ia baaed at lcarperia 
aaar Ploreace, aod haa ttoO other plaata at 
laat' A1eta •• lhC•llo altd C.HHtico. f.!!!!.£!: 
laropeaa Ch .. ical lewa, 11 llov .... r 198S) 

Jar•• 

,Mioiatrz to la111teh·prot•i• •!1i .. •rin1 protect 

The Miaiatry of later .. tioul Trade aad 
10.Suatry (MJTI) viii lauach a• 1iaht-y1ar, 
JO billioa yea fl2S •tllioa dollar) project ... c 
yeer co devel., proteie •DliHartaa. NITI iaitially 
pl••• to 1.,rowe eaalystas device• euch •• I-ray 
apectro1c.,lc a .. 1,aar1 aod ouc:laar ... ••tic 
ra1ot1aece CC19Putarill .. tOlllllJrAPhJ (111111-C'r) uatta. 
I• the 1ecood atap, aev wari•t'•• of protaia viii be 
•••I•••• wich the al• of c..,.cer srephlc• after 
relation• bet .. •• proteia atructure aod perforaaoce 
are .ad• •aova. lveatually, MITI plao1 to eetabliah 
a c1chaltu• for "988 producci... flatracce• f rOll 
Sz .. o, 5 AuguaC 1tl5) 
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'Roe llieietry of Asric•ltun. Forealry 6 
fi•lleriea will fol'811late a•ideli ... o• tlle leeti .. 
of crape 8odifie4 b!' rec...,iN•t Olla tecll-lasJ• 
The Miaiatry'e naeattll c-i I vi 11 •••i• 
apelicati•• to field te•t 1eaeti~ull7 easieeered 
crape. Pri•ate firae will ~ ree•ired to c ... uct 
auc:ll teat• i• coaju9":tioa witb • reaearch iaatit•t• 
eeuiPOed co the lli•i•trJ'• ata•er••· Preli•i .. ry 
teat• oa plaot •-•tic e•i•eri111t -t - H 
coltdw:tn i• a cC111Plelely cloaed eavir-at. 
<.!!!!!!: Tec11 .. 1oa1 UP'•t•. 11 .._..r 1915) 

Pie•• for ae• llalllr 

Tbe llini•try for Asriculture. foreetry a..i 
fiaberiea Ilea formulated • pla• to utilise • 1eae 
baelr eyat ... which viii •tart withia the curre•t 
fiacal year. Accordi .. to the pl ... tbe be•lr. aiae• 
at aecuriDI biolasically iaporteat 1euetic 
rea .. rcea, eo-.i•aaea collecti .. pleat aeeda alMI 
aeedli .. a froa Europe, s-tll -.rice ... Aaia ..... 
aupplyi .. tbe Htioe'• Yariooa reaearcb i .. titutioa• 
vitb l4.000 apeciee of pleat aeeda ... aee41i••· 
(.!!!!!!; llaiaichi Deily ...... 20 July 1915) 

Bepatitia eotiaea ae9ueaced 

Taholru Uaiveraity profeeaor ••••o !.aida haa 
purified and ee9ueaced • pre•ioaaly ualra..,. 
hepetitia aoa-A. aoa-1 aatia••· Tiie 16--iao-acid 
"SO" peptide. iaolated fr .. patie•t•' uriae. i• 
tboucht to be part of the viral proteia coal. Tiie 
eati1ea doea oot correepoad to ••..,. proteia 
1e9ueocea of the wirua. (latracted froo 
llcCra..-Hill'• liotechooloaz •ewawecch. 
16 bCC;;a;;r 1915) 

Lactoae-cooYerter iaolated 

•iaahin S11&•r Co. Ltd •• Tokyo. hae iaoleted a 
aev bacteriua. Cryptococcoa leareetii war. laureatii 
CSN-4. vhicb coaverta iacto•e to 
4'-aalacto•yll•ctoae. Efficieacy of the procea• i1 
ccrreatly oaly 50 per ceat cooveraioa of • 
10 per cent lectoae aolutioa after five day• at 
JC:OC. •i11hia ia te1ti• th~ aovel •ua•r for food 
aafety aad plaaa c .... rcial productioa withia tvo 
yeara. (Eatracted fr .. llcCraw-Nill'• liotechooloaJ 
••vawatch. 16 llec ... er 198SJ 

IPCI 1creeoa 1oil 'Saper ..... 

laatitute of Phyeical aod Ch .. lcal leaearch 
(I~). Welro City. reported oa four 1traiaa of ;oil 
bacteria with c_..rcial poteatiel: 

- A hi1h-pll-loviaa becteriua ree ... liaa !•clllue 
liclleaiforal• pr .. uc•• aa iov1rca1e •••,.. with 
opcl .. 1 activity bet•••• s5°C eod 600C at 
•ildly acidic ccn~itioaa. 

- Two lacillua apeciea aurvive enwiro1111eota with 
I per cent ••leaiua. a coaceatratioa tee-ti .. • 
hisher thaa 80at bacteria caa tnlerate. 

- A Corzaetaccerioa .. -ea •• e•tracellulwr 
trehal••• that 7iel•• a~ aoti-frees• 
carllohydrete. (latracted fr09 Mc:Craw-Nill'• 
ltocecllanloar ••••watch, 16 Dice.her~ 

TPA farae!tara acaled op 

At leaat aja cD11Paniea are c..,1tiaa to briD1 
tlaeue pla111iaoaeo activator CTPA) to .. r••t ia 
Japea, Mitaui Toetau Ch .. tc111, lac., hal CC111Pleced 
coeatructioo of a 1,000-licra productioa pla-c for 
TPA at ita Yollah ... re11arch laboratory. Mitaui, 
llflicll i• c..-operatiDI with cha l1c1r .. o •••••rch 
Iaaticute, City of Nope, Duarte, Califoroi1, plan• 
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to ,...._. 1P& i• .. 1-1 ... t cell• otlller t.._ 
Clti•• "-t•r -•IT C•lton• - tlle note C:.-tec• 
.... t ..... 

Otlien i• tlle COlltHt i•cl .. e l:r- •Uto 
ir: .. yo/llit ... i .. i a...icel l.._triH. ui .. 1PA frcm 
Ce_t_.. s. S. f'r-iece. C.lifonie .... 
T.,... Co. Lt•.• apl.,i .. tec._l .. J f.--
leteant .. Ceeetice. loc •• Fr•h•._• .... . 
&Nlli a...ical l ... •trJ Co. Lt• •• Gulla ... . 
ceoplet ....... I •- e~i•• •it• e 
--rec.-1 ... t fore of 1PA -trect .. fna -· i• 
... ..,..ic ..... , celle. 

a-it- "9a....cnticele Co. Lt• •• Tak,.. 
ncntlJ ei ........ ~•t to •• "nolecti
tacll•l .. J fna tlle Veile- F ..... d_ Lt• •• 1-t. 
D.I •• fw MH "ndocti• of 1PA fna 1-tfcallJ 
... ,_.._. aet•l cella. Ito .-at•iar,. s-it
aie.icel eo. Lt• •• o.n. • .,.o ....... ,Ma•• 
C-tretti• Of a• 9.~litn ferueter for tlile 
preceaa. (lo9rce: lkCrarllil1 1 a liotK .... 19! 
9-tc•. RDK .... r 1WSJ 

I• coli·wntH H!J!! p .... ocu 

CO...tic nc_.iNtio• tec••IClllJ .... 
aecceHfellJ ......... to ... I. coli eecnte 
...,.. "~.cu. ecconi .. to ~ ... at tH 
D•hrerlitJ of TollJo'e .. ric•lt•re .,_.erc-t. no., 
traw"la•t" t.,. a•• for t .. "nt.ei•-.__ .... , .. 
... ,.. rnt.•aa• i•to tH I. Cl•li cell. Tiie 
r•rt.ic•lar kcilli c•-~ TollJo V•iffraitJ 
raHercllere ••a •-r i• aleo a -'er of t.lile 
1r---.at.hre ll'OllP ae I. coli .. t. h .. i41 .. i• "•t 
ita pntteaaa ia craoop~ ...... t•• cal' wall. 
It. ... •eci ... to i•l•t , .. HCnti•rt"'8 
"roteaH , ... iato tu I. coli ., .... , of a "'••id 
YKtor to •ateroiH if tiii8';"'"~rtJ -•• aleo allow 
.. i• t ..... t. PTOt•"• vea eocceaafallJ aacnc .. 
ioto tk colt•n• Tiie •• .,.. -• alao of • fore 
curact.eriatie of t .. boet, wit• t .. •ioo acid 
aerioe at ita acti••tioe caot.r• ioate .. of t•• ei11r 
of c•e .... r cell"• .. cat rrote•••· (latracc .. fr .. 
Japeo lc-ic .loenal, 1 hpt .... r HIS) 

1 .... catic r!f!r fr .. alainic acid 

Ao i ..... oeiwe ••J co prodace •-•Catie "..,er 
fr• alaioic acid io •e-" •aa .... ..,,.,..-4 ~ 
t•e 1 .... trial le .. arc• loecitoto (l•i• .. •>. lioca 
al1ioic acid c-• etop •teadiOI, "aper .... frcm it 
viii .... ""licatioo• io ......... Tiie Hllataoce 
coo alao fia eo•,..• ... oicrollea firwlJ, ..,ic• viii 
-~· it ao ascelleat i--'iliai .... -t for 
llioreactora ... •ioaeoaora. Tiii• ror• ..... i• rroceaa 
... ioa wit• the eatraaioo of aodi- al1ioata io ea•r 
fore fnio a ... 11 •ola ioto a aolotioo of calci .. 
c•lori .. to rr~• thio calci .. ol1ioaca fi•r••· 
Tiie fi•ra1 are tllleo c11c ioto J - acr ... a ... 
floaca• - voter. ft• voter h •rai•d ... ck 
fi•r•a f ..... ioto rarer "' rn•••ra fnt8 •"-•· 
Tiie paper ia •iffic•lt co ...... ia ao aacallaoc 
• ... acacic ... ia loaolallla io vatar. (latracca• 
fr .. Jepaolco-ic J .. roal, :4 lepta.Mr 1"5) 

li_o ..... 

Jar••'• eleccrooica 1laoc1 are .,.. .. , .. ra .. an-• 
~ h1co clle llaftl..-•c of •ioaaoaora. fteir 
accracci .. ia c•at ,.,., cu •race olllllta ..-atiliaa 
of ... IC-••· ••• •• 11.coaa io ltloM, ••ic .. , ... 
ralialllJ. 

All ltiooa1aor1 coaaiec of CllO aecti011a1 a 
ltiolaaical rac1Ptor, .. ic• coal• .... .,.. •• 
HtlllodiH or oicrotlH 1--'ili.- lo a ......... 
... ao olntrooic CrH .. •ar. ft• HCIPC•r c"ere 
tN cru .. .cor. Tllo ltloaeoaor raacu •'" r.lle 
& .... ical ic ia •••i1•d to ••cacc, ... Cb• 

I I 1111 I 1111 I I I II I I I 11 I 
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tr~ar c-nrta t•io c•-ical acti•itl' ioto a 
.. •••r••I• •lectrical ei1 .. 1. I• Japao. Ht .... • 
lu _. 40 c-.aoi•• ar• .. _,,., .. •io•-•ora • 

T!)a - la .. i .. Japaoeoa i .. ••trr'• noa•rc• 
effort.a io !)i-aon ii laao lar•._ tr .. t•e TollJ»» 
loatit•t• of Tecll8ol•J· lloat ceopa., ,.....,. 
110rlti01 oo !)ioa•-n iocl .. • reaaarc .. ra ... Ila•• 
.....,t ti• i• •i• le .. rator,. 

la.-...•• vorli oo •io-oro ..... i• lt70. ""•• 
lie ••welore4 a - t"'8 of caaioa ••iOI collean H 
tile raw -tarial. ftle caai .. -• a ..-raH , ... ~ 
•• atroas a.t tlli• ... la'rllM ... ••re cllat 
i-'iliai ... ..,... i• •io _. ... _ <11, c•-ic:al 
'-di•) oi1" .... it ••af•l for i .... r.rial ,. ....... 

le realioatl •• c091• ..,,, Ilia oaobr•- to ._ii• ao electr.,.e tut -•• M ...-It ... 
H•itiwe ...... to ......... ••icklJ to 
alaccnca...ical cllll••• io tlla ... i..-•t. IJ 1974 
1.-...... •ia lnNP .._. •ewelope4 Clleir firat 
•-r for tlle ••teroioat.i- of ..,. ...... ..-roa;Je i• 
f.... Tiie ,....., _., - to -Ir• .. .., •i .. • of 
,..,.. aleccnde. 

T...,. •• a •iract r•o•lt of t•i• vorlt. aaweo 
or ai1bc J...--•• eeopaoiea are HlliOI •io••••ora. 
..,id1 are .... fr .. alectr .... coat" "' ao&y9ea. 
0.., P•ji Electric, 1ell1 tbree •J•t .... for 
•ae•ri• 1loco ... uric aci• ... _,,.... Tiie 
1l111Coae -•r ia popglar vie• •llr• •revere. vllo uH 
it ••ri• farmetttatioo. It c•• detect tlla 
coocaetratioo of al•o•• io • 20 oicrolitre •eorle 
oric•io a oi .. ta. Sec- a faat rea,_.e ..... t•• 
aaoeor cao H ioco.,..rate• i• a p.rod11Cti- rrocaaa, 
allovi• oo-liH aoal1aia. 

lot ao&y9ea, h a .. itiOD co ll•i• eapaaoin to 
••tract ... r•rifJ, •r• aocorioualJ ... r.a•••· 
lanH raae .... t•at. ioltead of ••i• •••,..•· it 
-•• H chea"9r ... oore effecti•• co ••• Cb• 
•icrooqaoi• fr- wic• the •11•,... var• ••tract ... 

lo the oicro•ial •ioaeaaor dayalop .. bJ laruH • 
..,ol• calla are imoobili••• io tba __.raoa. wic• 
ia t••• fi•" OD top of ao elactr .. • ... •••r• .. e• 
io • li41•i• cODtai•iOI H oqaaic c..,..... Aa CH 
liYiOI cello aaoi ... late tbe OSJI•• io cha coop ..... 
c•air reapiratioo actiwitJ i11ereaH1. IJ -••uri• 
c•i• c• ... •· io the fore of ao electric aiaoal tr .. 
cha electrode, la1'11H •ateroioa• t•• cooc~acratioo 
of tH oqaoic c ....... io t•• li••id. 

Vorl: oo ... i .. •ioa .. aor1 aa ... 11 aa po11i•l1 
..... ,. 1910, ..... fOJOllOl&a lloriisuoi, • 1raciali•l 
OD •il•r'.e rroceaa c..c.,..lca7. jo! ... laruH'a 
1r..,. 'Y, t•fher, , ... , •••• vor•e• oo iocaaratiOI 
HYeral ··<1..on o• c•• •- c•ir. 

lotaaratioe i• tb• 1reac •••••C .. • of c•• 
•ioc•i,. UaiOI ,accer• ...... acieociat.a ca• 
.... ait aa ..., alactr ... a OD a au••traca •• 
HCHHIJ, h ... r ... i• CHory, Cho fl• ao ... ,.. to 
aac•. 

la1'11H ba• alre .. , ••••lope• a11 iot .. rotad 
aaoaor for clle f_. , .... ,..,. le ••caeca ,..,...... 
i• fi ... CHO diaplOJ• Cb• Yaaulc •• a paccaro oo a 
ocr.... "'• ,accaro ....... .._, .. r c~a fiab i• fr••• 
OllOllll• to Ila Ht•• raw - a ,, .. , .. of coo•i•ereltle 
iotaraac co t•• Ja~••••· 

lo f11t11ra, ao arroJ of ... 11, di•"8• .. I• 
•ioaeo1ora. aoc• •ecact'DI •iffareoc ,.r ... cara, 
•ia"; •acenioa lllodJ coediciot1 tr .. a •rop of ., ... 
or •rioe. Tllo •OYicaa coul• ,, .. ioto • 
•icrac..,.tar to 1i•• •• ioataot ra .... c. ~ 
,acieot cool• Clle• , ..... io ••J ....... aiciaa for 
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..-te •i .. -ia ., eapert c-..ter .,,at_ i• 

..... itah. 

S.-.-al ., .... ,_ .--i• to lie _, .... "--r• 
.. fon •i--r• •etecti• - t ... - .,.r-ter 
.it t•a _ ... et. 'Ille -t •Ufic•lt. -corii• to 
lanM, h ._ to i .... iliM actin ·~· i• t•• 
ria•t •lace ... i• .. fficia•t .......... n.e otller 
•i• p .... I_ ia .,....._, .. a Htc• of •ioa .. ora tNt 
,.re tlae •-· SanM reclr-• tlleae p.-..l- an 
··~···· mia Yi- ia ........ , llEC, 

'Ille -rtii• lite .. t t•e - -lti-r i• -n 
t .. • lO •8J•• •Yi• •-tratet! tlle MYice• a 
fea•"ility • .:c a.,,• it ••-• to .. ..,.,.., a r••• of 
-lti-f_ti_ ""-ore c••"• of -•nri• _, 
ot .. r ... ataacea liacl .. i• c'°laatenU ia t•• Mat 
t- or tllne yura. (IEatractM f.-- •- Scintiat. 
21 ----.r ltlS) 

Laaer •- i• •fc .... iols1 

1 .. n-11..-..r1- 1e...., 1 .... triea ... 
•i...- z- •ne •ewel ..... a .., to eatract oMfol 
••at-IH f.-- micnllea ., irr .. i•ti• :.._ vita. 
laMr •-· 'Ille - pnceH will ..... it .,..., ... 
to eatroct IO .,. .. ceat of the i•••li•. DllA. -•
aci•. •i•ati--rM11ti• ... ,.. cytocllr-. 
s-... -il••li•f• ... otller aol»ataoce• 
10 •iDDtH. It caa M u ... wit• colo• '-cill ... 
fDl'!lf. tlle aa ... qfll .. f•ilJ. yeaat ... 
Htclla.-..,cea •-•· (ll!:atracte• f.-.. .1..,.. k-ic 
~. 14 s..,t_..r t .. S> 

liotecllDOIC111·i• lleaico 

la lleafco t._ Ceater for CeMtic ll!:D1iDHriq 
oad liotecllooloay vaa .., • ..,. i• Cueraawaca to •• 
•aaic roaearcll ia -•ecolar •iolOIJ• Tllo coatre. 
vbicll coat owor SJ ailli• to •uild ... ~·•· i• 
curroatly puraai• aicr .. ial ia .. tia .,r .. uctioa. 
Tt.e aia of tlli• Ceator aad it• aiater. t._ Ceator 
for IDYoatiaacioa iato •itr••• Piaatioa. ia co 
•r .. uce vorld-clHa reaoarcll. Tllo l• .. i• 
acieatiat• ia .. tb iaatitatiooa 'llero traiMd i• 
•r••ti1iou• roaoarcll la .. ratoriea. 

lllo Uaiweratty of C....i••· vbere acioatiau 
.......... ia aaricalcaral ..... arc•. boua•• 
project• tlbfcll offer t••itle lhrMfit• to lleaicaa 
citiaeaa. loaearcllora are .. i"S pleat tiaaao 
caltare to 1..,rowo .. ricaltore. Dr. Victor 
Vflla-Lollo9 fa praaerwi• f• witro rare aad 
c~rcfallJ •alaa•le piaea. 'l"llia project ia 
faporta•t MCaaH lleaico cootaiaa ....,r•i-toly 
50 .,. .. ceat of tlle vorl•'• piae l•Mtic •iYOraity 
... •DJ of tllo ..,.ciea are io d••or of 
nth1ccioa. Dr. Yilla-Loka llgpea Ilia vorll viii 
proaerwa .... of t•••• -t•rialo. a .. cllar "roject 
h tlle aicroprop .. atioa of t•• edi'1e !!!!!!!!, 
cactaa. 11le roaearckra 1 °'jocti•e h to pr .. uce 
cl9Dll• of alica •ariatiea to .. pleated 
c~rciallJ. A DDOllor of otllar .. rtcoltoral 
projocu are _..,.., at Cll•i•o• ... otlNr Maaicaa 
raHarcll iaatitotl••· t ..... 111 flllldi• for tllla writ 
la acarce. 

'Ill• 1nel of """ht•cati• of .. •ic .. 
acl .. tiaca ia 1111•. "'t Iara• oll•tacl•• co .. crala 
tile caadct of aci8"Ca aad "• traaalatloa of t .. t 
ecince lato .... fita for ... ieaH. Tiii• prl•ry 
o .. tacle i• ... lco h dhlacenet ....... •icH 
iDd .. criaa lo c .... rclaliai., tll• r•••IC• of 
acieatific re .. arcll. lcia•ti•t• parcel•• lleaic•• 
lad .. trJ aa coatnt to import tec, .. 1.,, fr• tlla 
...... ,..,.. c .. atriaa ratller Cll•• to oae tile raaolta 
of it• acloociat•. Pav lllaaica• c ... a•I•• f~ad it 
-•aaary to 1 ..... at I• raaearcll aad dnal..,..•t. 
<!am• C.nwH• kpt .... r/O.:t ... r ltlS) 

- l1 -

Tllo Dote• IOYerDMOt ia talri• ao acti- role 
i• •ti-la~iDI tlle • .,,.,.,_.t of t••• lliotec-.•oay 
iadoetry i• tH .. tHrl• .. •· Tiie aonraaeat offer• 
tH _.. otller fi .. DCial iaceetifta to -raiaa 
lliotec._1 .. , c-..-iea. iDClodiaa ita MOO aillioe 
lllP ~oity Foad. TIMee iacntina ••we aln.,., 
attract ...... US c...,..iea to eatallliall ..-ratiooa 
ia tho .. t ... rl• .. •· 

OtMr IOYerDMOt iaitiati-• iacl ... tH 
liotecbaol .. , la•••~• ... Foaai•ility Stodiea. io 
llllic• c...,aaioa c .. ,...tify for ... ai•i•• of 'IP to 
SO .,. .. c-t of tllair i-•~• i• .. aic roaeen• 
projocta. Tiie 1-•tioo Sti-latioe Sc•- ....... 
firae to ..,.,, for a ... i•iaatioe of I I D VOi• 
c•ata. loai••••• ca• °'t•i• aon.--at 1 .... to 
• ...,..rt t•• .. ,,.lapeeat of aev .,.-..ocu. 
tacllaol .. io•. or ••rwicee tll ..... • t•• Tec ... l .. icel 
Dewel...-.t Cl"Mit• •roar-. •iall TocllDOl .. , 
Cr&Dta caa total 20 per ceat of a fira'a iaYOat .. ata 
i• fi••• •••• , •• 

lioteclleol .. ical reeeanll ia tllo .. tllarlaada 
-... .. aiM• •-• •ad nteriaary •eah• care. tbe 
food aad ........... iaduatry. aDd .. ricaltoral 
..,.licatioea. htcll c-..aai•• actiwe i• tllese 
field• iael .... Ci.c lrocadoe. !lei••••· Alrao-Pba ..... 
a ..... DSll • .,,... ...... l:ailewor. 

Tiie biotocllDOI .. , laOOYatioo loaoarcb 
Proar-. a joiat effort of tbe Dutcll 10..,..--oc. 
iDdaatry aad acad•i•. •••Ir• to •r-l• tbe 
..,.,ticatioo of reaearcb project• io acadeaic 
iutitotioaa to aid tllo Dute• OCOllOOJ. 

11- Zealand 

PD!li c•• i11Prowe crop ar••••• 

IDd••ytic f ... i caa pr .. uco .. Hficial dfecu 
oo boat crop 1r•••••· accordio1 to c. Latcll of tbe 
Depart••t of Scioatific I laduatrial loaearcll. 
Acr.-aiaa loliae caa coater reaiata..ce to tbe 
Ara••tiae atn -••ii aDd clle ...... -.-.. 
lloreOYor. rr•r••• arwa 40 ..., .. coat faatirr ""•• 
i•f•clM vitb A. loliao. Scee oDdopbyto• lliador 
crop arovtll. aDd .... a•nraely affect a•i-11 
1raai .. ia treated •••tar••· ltrai•• of fuacu• 
ai1llt lie dowel.., .. co .. iatai• Ciiio b•Hficial 
offocta vbilo oliai .. ti .. tbe aaiaal toa-01. 
(latracted froa llov lciaatiat. 12 Sepla.llor 191S) 

Pia• to attract biotocboolC!IJ &CO!f• to 
Creat irhaio 

Tiie Departaoot of Trade aad lDdualry (PTI) llH 
•-llad a ta11Pai1• co attract biococ•ooloaJ 
c ... aaiaa vialli .. to aall• 10 .. cically-0111Jiaa•r•• 
prodoc:ta i• lritaiD. 'Ille liotocllaol1111J Uait"of c•• 
DTI ia Loadoe i• i• cll•ra• of tbo c...,ai111 •ic• 
viii ••••I• c ... a•I•• to rocoi•• ••••rc .. atal 1raa1a 
for '-•ti•. 

Ce .. cica latar .. ciooal IDC. of UIA ••• already 
.. •• •l•ed to atart .... rector• of Dd••DCod •••••r• 
... bl.-.. •aora i• lrilaia, c•e coapaoy bawi., 
atrODI llalla vitll r••••rcllara at Ciiio CreDfiold 
laa!f;oco of Toc•DDIOIJ• 

Tiie U•IC bop•• to accracc .. ., fir .. corra11cly 
vi9llt111 c~ .. ., ... tlNir aacerpri••• laco loropo allt 
Dr. loo Col-a. Clllaf Cowar-llC Cllea1at aad iU 
aafD adwiaer OD bfdtsc•llOIOIJ• ~ollowel lrit•lo ta 
•••• to aalr• a atr ... ca•• far aitl• aucb 
aaterprlHa. ••r.~ly Mcau.,, tc ••• a falrlr wactoHI 



naa:etorr 97•t- for - llealt• l'IWl•t• c_. .... 
wit• oti.r to....-.. c-triee. & .. l'rKHeet ... 
.._ Ht ., G. D. See.rle ... Eli Lill'f .._ ere 
alre°'F .... f°"tori .. aeoetica11., ... i ....... 
•r~..oct• i• t._ v.a. 

I• ... iti•. tllere io tM attncti• of tlle 
et ..... ocintific .... .,.ic• -iftnitiea ... 
a ... ....eot , • ..._ .. tori•• an o•l• to l'l'OWi ... 

l-t9eet of H.1. '-• alre .. ., '"• ..,.....n 
for ,., .. ~ l'nt.i«t• i• t•• v.a •• of .. icll u .... 
... ......,... i• 198'/IS wit• tllio fiaare li•••'f to 
M ea:_... i• t .. cornet .,ear. (loorcer 
1.._trial liatect.olsr &-.••t/S.~ 1'1S) 

liol!fical".eC ... a to recl•i•"&" ... t• oit• 

'l1le fint •- 8"9'1icati• of -• 
•iotedlllol .. ical _t...,.• t" 41ec-tm•t• a .. jor 
t•ic -•t• oit• i11 t .. tJ.a. will " .... rt..._ .., 
lioToc .. ica. t .. affiliate of lieTecUica 
later.ti-I (C.niff. lfalea). ,.. llac•._. 
lor ... 111 C-il ... _,.... a cootract -ill -. 
t ... • &l •illi- ta• i•i•l ftetare .. t_ 
liaTedaica ... •iller 11.c•le., Prejecta te 
tlece9t_i .. le t .. ZS-acre Creealta• Cea llano oit• 
ia llac• .. n. 'l1le cle..,... tecllai.- i• .. _. .. t .. 
Hllaac-.t of l .. -t-al lli .... r ... ti• l'UCeH. 
Ceet.-i•t., ....,1 .. fna tile aice •ill k -l'fsd 
ia t" la .. rat..-., ta i .. late ••it••• aic .... ial 
c-itieo. n..., will IN treated ., 8"'Rl'ri•t"' 
-rinu ... ~r l'll'J•ical or ctie.ical l'HCHH• 
to .... t ... .are et•le, , ... retorad to tM -.1e 
•ite. Dec•t.-i .. tioa ,.._,, IN c-..letn wit•i• 
t- para • ...,. lieToc•aica. <s..rcei a.a.teal 
~· JO CklaHr 1'15> --

llCISD'. t .. - •tecllaol•rtraaefer cloll• fflr 
'iolec ... l•'f i .. oatriea, -• laoacllff recntl'f •r 
llle •rwell ... Varro ll'rias La'8ratoriea, IS. 
llCl&ltf ... k•• aet °"' to ,.,,., .. 1u lararocale 
'foteclleol•'f HHrati .. tecll•l•'f (4-otr
•nc•Hi .. ) .. icll io ••N•ti•l for t" h14utriol 
..,.ucotioa of ujer o4Yoacea i• '9otec ... 1 .. .,. 

llOlll:P alredy ••• 31 ......... i11elai• ,,_ 
of tlle .. rl•'• loraeat "otecllaol•'f• ,..,, ... 
c'-ical ... i-ri .. coapaaieo. 'l1le cloll •rni .. • 
t~e .ec .. ai .. for tro .. ferri .. , .. reoolto of 
4-tn- l'rKHoi .. renarcll ... ..,,.,.,_.t. lu 
•i• lo to •rowi•• ioforuti .. r.,.i•l'f .., io • fo,. 
wllicll ca• lie eaail'f ~. 

11~··· HrYiCH iacl ...... ,,. ot .. iH, 
•••ia• ,.,., •• ocacrof-clle-arc nporu .. icll c .. 
M .... i_..iatel'f ia , .. ,.•ii•· co .. tnctioa, ... 
... .-.tioa of • .,.araci .. ,a .. u. ,.. cl•'• 
acchitiH aro ..... oa .. jor roHorcll .., 
ftYo1.,...t "r•r-• ,_,., .., CM D•arC..at of 
Tr .. • ... l ... ocrr ... carri., oat at •noll ... 
Varroa ll'ri... IOl:ll IHoracorioo •n• .... 
.. oiaaac .. ., tlle ltef'art•at of Tr... _, IM .. tr, 
•• Ill coacno of • .,. ... ,, .. h llioc"'• .. l•'f• 

leNarcll "rioriti•• for c•• cec11 .. 1oer craaof•r 
l'l'Ollr- lino Meo aan ....... llJ tM ........ of 
tlle cl•. 1.., llOl&r roHo"ll c .. ico f11CI"'• ..-ra .. 18"•rotiH "rocHH•, •1111.,..ci•.., 
c'-at .. r....,, ... "ri-rr -11•-li••" ..,.arati•, 
iacl..,i• a 4-oCn• "roceHi .. ••takao. Tiit• 
wtll lie .... co "rni•• 8"ociolioc literatld'e 
llHCMO for .......... co ...... UC: •• r11••ar llOllP 
iafo,..tiH llullatia. 

llOllP ..... roll ii' f•H ore I I••• to c_,a., 
tld'...,er, witll ner••••-11•"' c..,.aaio1 P•Ji .. a 
"rcllara• .. ,.,.,..,. .., tllo ....... of &Mir 
i"ol•-•C fa CM US oc....,. 

I 11111 I I I 11 Ill II 11 I I I I 111 11 
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For fortoer i•f-tioa. c-ect 
•r. •rti• i.e.i1. C-rcial ........ llOSl:P. 
11 ... 329, •nail :..Mrator,. Di4cot, o.- Olll 
oaa. •• (S..rca: 1....,.- Sciwe ..... lt-16 
Ut15H --

V.n at , .. Leiceeter liec:ntn ... cr .. fiel• 
liotec ... 1 .. ., Ceotre ia ,.. .. , of a recnt iaitiatiwe 
ia t .. IS t• Hi-lole lliotec••t .. , reHarcll. 

Leiceocer liocnt~: 

la relfHH to •• i4-tifi ..... ar-i ....... 
for co--..roti .... t-• tll• i .... trial _. ec.,._ic 
aoctora, Leiceetar Vaiftnit'f - vitll ..,..._., f..-
Hftral i .... triol •-• ... t .. lioteca.-1 .. ., 
Directorate of t .. Sci.-e ... b&ioeeri• •••••re• 
C:...Cil - ••• rec-ll'f eat .. liellH a .. i..- t.,... of 
r••orcll c .. ln, , .. Leico1t1r lioceatre. n. 
liac-n ia .... , .. • Hl'i4 tr-fer of i•eae ... 
Ilia• tec ... l .. ical -..1., ... u i• lliol•r fnm 
•iftnit'f to i .... c..,. lo ..,iti•. it ei .. te-
1•i•• ac.._ic nHorcll ieto are•• of c-r:ial 
oiaaificooce. 

T•i .. o4Y1ac .. e af t .. ft"9rtiH nailallle al 
Leiceeter Vaiftrait'f i• rec_.i_t 1111& tee .... , .. ,, 
, .. lioceotn io c-eocrati .. iaitial IJ oa a ..... .. 
of ,.._., .. 11 ao ot .. ieo oa tlle .ecN•i• of DllA 
nplicoti ..... ,_ • .,. ..... ; .. io peat ... llia"r 
,.1uu. 'Ille nHorcll anaa viii .......... to 
iocl .... eorface "roteia lli••••i•. -Ii•• 
Yinl .. ,., .., t .. c .. trol of 1no Ul'r•Hi- ia 
-••· iocl .. i .. 9'ri-t••· 

nie liaceatre viii aleo offer facilitie• for 
c~ract renarcll ... icll viii k ..... rt• .. • i• ar•H 
-.re, .. ..,..rtiH fnm tlle llHic raaeal'Cll 
"raar- - i .... ICM cloai ... e.,.reaaioo .... 
tr•••f•r - ca• llo •llf'OCle4 to .... • aia~ificaat 
c~ri .. ti .. t.a t" aoala of cootr.ct •rojecu. 111• 
liocntre, .. fell lloa cl- liab vitll Hftral 
•iftrait'f '°P•rtmeau, iat•.,• to .,...,,,.,. 
°""°rC!lWitiea for , .. traiai .. of lootll i ... atriol 
.., oc.._ic "~r-1 ia tllo cec .. i.-e• of ii Yitra 
l•M ... i,.olat oo. ••• liacntro viii aloo •roYi•• 
coaaolt-J Hnic•• •• ... 11 •• coorH• oa4 •-i .. re. 

rrofeooor l.J. Ki11iP•. Director of t"* 
Craafiel• liote,llaolaaJ Ceater .., LIYorllol .. 
frofeHor of liotecllaol .. J, vae ap,..iat., 4ireccor 
of tllo Leicooter li-ntre ia 0ec.-.r 1914. .. ii 
fo,.i .. a aev aooociatioa t• tako foll ••Yaot .. o of 
tll• otr ... tll• of Leiceotor lioce~tre ,., Cra•fiel• 
liOCKllaolOIJ C.etre ie tlle •e,,.1..-at of 
lliotecllaolOl'f ia lriteia, ... lie io lloiJ•i• oo c•e 
1cr1as Ii•• alre.,., 1aca-li ... • vitll i ... •atriel 
ora••iHtioa. 

Cr1afiol• liotecllaol•r Ceatre: 

Tllio ceatre vao creatn io ltll ...,_,. tlle 
•ireccor .. i" of lritai••'• firat frofoooor of 
l'OC•c ... lfll'f• l.J. li11i••· Tllio cbair ••• 
eatolllia .. • ... fiaeac•• ll'f tlle Le•erlloloe Tr•ot. 

Craafiel• liotecllaolOl'f Ceatre i• • coatract 
roHorcll ora••i .. tioa vllic• aho """'' .. .,,,. • ., 
traiai .. faciliti•• for ,. .. c-4octorel felJowa. le 
i• ...... ia voll-•••i""°• ..,.,. lalloratori•• 
attacll .. co a ooico of officio. Tiie ... , ••••• of 
•n•l..-at wt II nto., vor• i• ao•erol k.., •r••• 
.., oatoflo l'rffi•i•• of acc-4ati .. for • 
ocaffiaa lnel of ffor 100. 11te ce1tr• bao lleo• 
••••I°"•' wtcll 1ooiotaace fr .. l .. ••tr'f co welate 
it• octi•itiao clo1elr co i.,u•trial ......... fr .. 
ac .... i( a"' tecllaoloaic•I ia1cit•li-• co "'•"''• 
i.,oocriollJ orient•• f'(lot-doccoral trat•i .. la 
llieCecllaolOl'f• Tllo ceacr1 llH oho .,.,.,., • 

Ill 111 I I 11 I I 

.. 



••li'-rete .,.ucy ef cell ... ratiwe n-rd1 .,;c• 
~· , .... try ........ i •. 

1M aorrnt nMard i11tenat• iacl ... : 

I. aier..l cell•. electracatalJ•i•, 
Iii-. fer clieical reae•~. ltfti..-.ital 
-it-i• 971tt-. fer91tetati- ... preceH 
-it-i ... _. loi-ra fer ta. f_. i .... try i• 
tlle •i•lectncMaiatry 9iwiei-. 

2. 1-•tiaati- ef eicirMial u·-fe_i_ 
t• ..,,, .. i .... triallJ wiallle loiacatal1tic prwceeaee 
far n-icat ~ni-. la _.,iti• ta apec:ific 
t~f~i-. ,.., .... ··- •t'"'1i• tM 
,_.•1etat pl>Jai•••• _. loiecllmiatry •f 
ca..._ - •i•iai.. llactaria. lacterial etni• 
lrit• a •ia• c..-:itJ fer loi-fact•t p~acti• r
-• i• •it ~"" an 11eba .._, ..... 

J. A caetnct ...... m ... tHti• Mrwice t• 
i...._ry _. a-..- u wtl u 1 ... -tera 
,_. tat et .. ie• i• ltfti-•l aic~i•••r 
.... •-i ... ., tlle li9"terienti- 9iwi•i-. 

4. l:eeetic -1 .. !ati• tec .. i .... an Mi .. 
-.s>li .. t• iaip~i• i.._triatt1 i ... rt-
•ic-s•i-; ... n-rd is• .... i .. a..-ct•. 
._. u fecten affecti• ••-i• ataloitit:r. i• ia 
•nan••· 

S. 'nla re .... tati .. Tec ... l•J Diwiei"9 i• 
"rfecti• tara.-.c•l• ., .... far • ...._, .. • r ... • 
af aic.--.•i-.... project• iacl ... tH .._,..-et of c_.tar c•trol of fe-tati
pr-nHe. 9-l tecllei.-• fer ... •rati• 
.. rticl•• ... pnteiH ... licallte to ._.tr•
proceHi• an hha ..,,.,.,.._ 

Cr~fi•I• lieteclleoloaJ C..tre ... tH c•acit:r 
to .... rt ...... tJPlt• or , ...... ti•• i..a.atri•l 
nHucll praar-•. r ... i .. fr• t ... -tera ... ic 
r••••rc• to __ ,,_ ,.rojecu. 1"• •rlt i• carri" 
.. t llJ lier ,..r ..... t wit• • .. •t••tial .. ecialiet 
UllltrtiH. 

TH K ...... effecti ... ••• af , .. ceatre'• 
... reti• ....... atn•t•• ... coeai .. ralllJ ., tit• 
rec .. t .... iac.at of •i .. i•• •• joi•t •irectar af 
tlte Craafiel• liotec•-••1 Ce•tre ... Leiceeter 
llocntn. 1"1• H-i•tiot1 ••t..,.• tlMt c-it ... t 
ta tlte -ll:Hhci"li•rr. caltaloeratiwa ... roec•. 
llri .. I .. , ... , .... t .. _r .. -1 ... i• .... rciH i• 
, ... etc ... t"•l•ti• tec ... i• .. • of Leic••t•r 
li"'••tre ... , .... ., atre .. tlt•. ia "•rtic•l•r 
tliloH ia fe .... utioa tecltMl .. J ... "-etre-
prec.-eeei ... of , .. Craafiat• aia,ec•aot .. , Ceatn. 

ror f•rt .. • iaforaetioa .... t tte t• 
llietec••t .. , cHtna. coatact: Dr. Janifer Joaae. 
Craafiet• lietecll .. laaJ Ceacra. Craaf iel• la•til•t• 
af Tec .... 11111. Cl"aafieH. INfor• •O OU, IS; 
l'r•f••-r l.J. liaaiaa. Director, Laiceecer 
atoc .. tn, ... icel lcieace• .. 11•1•• Uaiwareic1 
1-4, LeicHtar L&I 1U, •· 

QllDC - A ... lliocecltaoloaJ ceacre •••"in• ., , .... '"'' 
,.. er ..... tr.,.llt•• •-acin ........... , 

Ce•Cn (QllDC) ii • •••• - we•t•H wtc• 
c.-f•• cite ntnaiwa rHaarc• ....... 1.,..at 
facillcle• ef Cite Ual ... reitJ ef .. rr•J viclt tlta 
c-rcial ... fi-i•I ... ertln ef Gr ... 
.,,r.,.llt•• JLC, - ef tricala'w l•ra••t 
c...-1••· TH priaerr •i• •f cite la...,ati• 
Dewel..-•t Ce.en ii ca Ital' ine•cf•• fr-
arici .... twer•ICI••• r1 .. arc• i••Citgte1, ... etltar 
... re•• af erlaisal c•llllll .. t• !lee ..... rlleca•I• 

- lJ -

"rMlocu .. ic• cH fera U•e ... i8 of _., aritiM 
i .. _uiu i" t .. fie'tl of ltia• ceclteolac:r-

n.r ... 11 t .. •-•ti- Dewel-Dt C.•tre. 
Cr_. •t ..... !ita• liot.c•-l•J Li•itetl. a 
.... i•i•rJ of Cre .. lleLr ... lit .. PLC. will lie 
•rawi•iac e..cceaefal ..,.aicaat• vitll -.•c• aDOI 
tac .. ical ... ailaiaietratiwe aenricea • ....,.rt .. ll:r 
a f•ll ew•l•ti- ...... i••• 4awel..-.t ""'ice 
... ... tH iatcreati-1 re-rcea ae.;I ..... -•t 
•tre-at• ef tlte Cr ... llet ..... tit .. IOr.,.. lo 
... iti ... tloe U.iwer•ilJ ef S.rre~ •f fa1a .... of 
, .. llaat tac .. ical reaeerc• ... refere.ce facilitiee 
i• arit•i• ........ .., t., teclll-loaical -.,...;c 
.... rti•• vit•i• t .. -iweraitJ itntf a.t • llli&ltl~ 
attractiwe locati- •-•i"t to ell tl"'lt• of 
tr--rt. 

Wic• o c-ltaacJ aa~t. tlte re-rcee ... 
cltltllit...c to •••i•t i• raali:i .. , .. f•ll .. r1tet 
.,eceotial of .., iOftllti• e..cceeefally • .,,.,..,.. or 
tlle •-•ti• Dnel ..... t Ceotn cu lie ec'i•..,. 
wit• • witllo-lt tloe f•ll-ti• iM•l-•t of tlalt 
i-tor. 

Cr ... llet~lit .. PLC N• Metl c-iu .. to 
tlle priaci•I• of renarcll ... •ewel..-ot to creace 
a..-11 ... ..,a.,...t. n.. c..,.., •aci• .. tltat • 
-j•r ....... of lritielt •-•ti-H - t .. 
.. iwareiti•• ... tecuical re•••rc• iNCit•t•• -
.,.re -t Mi .. "rawiiie4 wit• aaffici••t fociliti•• 
to ..,,.,.,. aev i•H t• tltlt ..... t•• of lritialt 
i .... try. U•fort ... tel1 t•i• ••• !lee• trae. Tlti• 
l•ll of co-ortliNtioo .. ,_.. ac--i• ... i .... ecr:r 
... al .. Meo rec .. •i••• 1>1 tlte aower-•t-

Tiiie ClllDC .. ,,.1.,....c ie locatN ia • aev 
1~acre renarc• perk .. jaceai to tloe U•iwer•it:r of 
Starr.,. AH ,..,. r••-rc•• ... •enicee of cite 
.. i ... railJ ore owoil•••• to t•e occ,.ier• of cite 
ClllDC t•r ... • ••tGa11tic _....r•lti• ia clle Sarre1 
Set-rli for l .... trial Collolooracioa. llli• .. tvork 
i.,,.1 .... tit• ••tire .. iwereitJ - .. fac•ltJ or 
•1t11J•rtMat i• ••..,t - offeri .. • foraidallle 
iatal lecc .. 1 n•-R• H -11 ... .,erlolJ •••iwecll 
reaeorch f•ciliti••· 

THra ere .. ., re•eaaclt ar .... e, ••ice .. ... 
•1t11J•rtaeat• ...... 1enricee, facalitiee .. .. 
.... rci .. viii lolt •••;lallle to c ... aaie• ... 
oraaaieatioa• at cite r••••rclt "•rll (IOllJDC). 111e 
follovi .. are • tev ••~le•: (I) llioc ... icel 
• .. iaeeri• ......... tr•- "roceeai .. ; 
(J) loiote:ltaolaaJ .. ic; CJ) c ... aceri•" •ace 
llallll oo dr,. •i .. ao1cic ce•C iateraccioa; 
(4) c ... •t•r-H•i•teo learai .. ; (S) eawir .... atal 
reaearclt ar...,~; (6) •icroecract•r•I •tudi•• 
•ic; 0) -IHr ..... tic rH ... -• i ... i. ia 
lliol .. icaJ aeceri•I•; (I) "arcicle cec ... 1 .. ,; 
ft) •Cractural "'••tic• .. ic; (10) aarface 
• .. 1,eie aroap; Cll) faciliciee for aec .. aical 
teati• of .. ceri1I•; (IJ) ae•ical ... 
enir-•tel .. ,.iu 1roapa; ... (IJ) C:.il•••1 
••tl .. ra. 

Aediciooal iaforaecioe c•• loe olltai ... fr09: 
IOra .. Jktropoliua la90Watioa Pewel..-•t C.acre. 
le•••rc• F•rll. UaiweraiCJ of larr•J• C•il•for• • 
l•rnf. IS. Clource~ hr•••• lci•ac• ..... J9-IO 
OMS» -

lanricH for CH •ittroteH i .. ••«r:t 

rare of t•• P.•~e-Htti .. arOUll' P•rcoa 
leterHli ... 1. llaHd i• i...... ... VHlti .. toa DC, 
Lit 11.,roceHi ..... - Htallli,. .. ltHlf at cite 
Seat leHarc._ ... Dewel.,..ac C.acre, tlller• it vi 11 
•• ,,.,., "roceH cec119ol .. , for llc•••i .. .., carrJ 
.. , coacracc I 6 D • 



....-----------------------------------------

f!Mt .. lete .... tioool. t ... lllfetec ... 1•11......, 
•id. eerlier tlll1h yeor - .. Hl••itt IJ-yHr 
ceetrect -ri .. t ... -loitoti .. of n•uc• 
corri .. - ot t ... 1'111.S Ceotn f- &,.Ii .. 
•ic .... ioloay _. leHorc• coeti-• to ....... 

Eerlier ia t ... yeor. for • ..,...1 •• it •••• ace4 
not • ll,. •ietec._, .. , p~tioo pl- -•• .. 
.. ilt ot CAlll. Pert .. ._. -•r s.u ... ry. ,.. 

··- "'" .. ,_... ... _. ~ Pert• letenoti-1. 11..t .. to o t•iri of ito copocity 
.tll lie .... ewoil•l• to c:.u. for at 1-t 50 
:reoro. fta • ..._ oloo Ht .. hrt .. ...._to to 
c..-...foote t .. •nel..,...t. •~ta.a .at 
-deli .. of •f ..... tic. ro••rc• w t .. r...,.eic 
Pro6icto f,_ .., of it• c...-i- Pert .. •• 
t .. npe9tice -4 noeorc• p...._U •ioioion, ..... 
ot CAim. -ro -r11: io •Kii • ._ •• fr<>•"'9 
mc .... ial cell ... teo. •ic .... iol _,...., ce!l 
•~to. t .. r...-tic ...,... _. Hcci.... It• 
•1 .. -tic p~ta actiwitJ __.ii• , uoteo rn. 
lpeJ u• ..... rotoriH. 11re--. OMtloer ..... r .. 
t .......... . 

.._ o - hrt .. e11••.., io fa ... ,_i 
... aioprocoooi .. , .... ,. ............. r ~ 
•incti- of ha. Ceoffroy ••t _. Al• 1'. lall. 
........... oa-iote4 wit• r.n .. lote .... tioool 
ai-e 1912, Ll!9 ai- to ... IJ itl l»ertiH to 
projects c-ri .. t .. ltiocec._1 .. J of yeooto ... 
fil_t_ eicrress•i- fe.a. t ... pro61cti .. of 
.. rinlt.rol c"-icole, •tiltietiu ... ateroi•aJ. 
i ... •triel c.._.etry fe.a. 1.-ric ... rmac .. ticele). 
eat ..... - of ltiocetely•t• <•-I· f ...... iti .. aJ, 
-ri ..... -i~tol ltiocec ... 1 .. , <•-•· 
lti..,._C•ll•SllJ• .. cor -itori• _. crooc.eac>. 
... iaot..-coci ..... t .. c•trol of •iorooctoro 
<e.a. c ...... 1 .... ac of ooriol iatorfocoo for 
•t-ni• fo..-ocoro, ... of foraeacoro for 
tooc•i .. aoe). 

C-i .. roltle otcnci• ...... a ._ .. co 
--•• cltat ua•o octioftfo• c ... 1-t t .... of 
it• eiotor c .... aieo ie , .. Pon• lotor .. tioool 
111r.... ror ..... 1 •• - of , .. firec UI •*-u 
to reoc• t•• -nd io lilloly to .. ea iacerfoco for 
HC-rUoa ar-• of fo..-atoro - .. iacorfoco •icll 
will ffit c ... U Penntotioa r ... o. UI h oleo 
.... ct .. co ..... cloool,. witll CAlll • -
projects. lo offorha o c•troct I 6 D unico co 
i ..... triol cli .. to. UI oloo pn1ei .. o oo iaiciol 
nolMCioo unice for clinu wfollh1c to nploro 
..... fi• ltioceclleol .. ,.• 1 poe .. ti•I cootriktioo co 
tlloir c.rnat ... pl__. f•t•ro ltuiHouo. 

la Clio fiel• of ltioprocooo MHl ..... t, Ul'o 
allillo foll iato foar •r ... cat .. orioo1 Ca) cllo 
Morell for ... •iaco .. ry of -• •ioloafcol 
octi•ftioo, iocl .. f .. ora••i .. ulectioo ... 
tarseti• onnoo. l•H croolfor •t ... • .... -• 
c ... fcol .. •iaa ... qotllooio: fll) proihct ... 
proc••• reNorcll. roc .. i• oe ftCtor .. •ii• ... 
ocroi• iop~t. procooo opci•hact ...... CH 
..,.., ..... t of -1,.cicol •C ... a; (c) proiloct ... 
prOCHI .... l ..... t. wftll ... llaah 00 i_.ili ... 
ltiocotolJ•t• ... c-.wter-111111 .. •ioproceoaioa ... 
coatrol: ... C•> ._atro• proceooiaa. 
porcicolorlJ t•o -•f .. lacioo of oraooi ... to 
i-..- t .. efficieocr of ._•tr•- ... rocl••· 

la Ito ••t r .... of rocnh••C. UI will .... 
projocc l•Mn• _. oo-i•t .. 1coff fa o ..... r of 
fiol••· iocl .. i .... iocalor ltiol"'• •icr .. iol 
p~oioloaJ. ltiocllo9fcol •••-rt•• ... oraaaic ... 
... 1,.ticol cllo9foCrJ• Detoflo fr .. I 
~. c.ou..., .. It. --.-r.;"nroccor, U 
li .. roceHioa a.c• •• loNarc• • Dowl .... •t C:O.Cro. 
1'• UohrenftJ of Inc oc Coocorkry. Int CT:Z 7PD. 
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Pe.-Coo letoraoti ... 1 io ot Zt Clio• ... Place. 
L..._ SVlll 181 or oa 01-:Z•S 6144. la tllle us. 
hrt- loceraoti ... l lac.'• office• ore et llZI 
Siat ... u1 Stroot •. lloeltioatoe DC 20036 or - UO:Z) 
13) 4)44/S/6. (latroct•• f .... liotoc111 .. l97 
.. lletia, Yol. 4 So. 11. Dec .... r ltlS) 

Luc ....... r a ltri:ofi .. report ;>•·•or .. ll.7 tlle 
D.I. Ceoorol Acc-tioa Office (CAO) for tllo 
C:-itt- .. Sciooce ... Tec11-1,.,.. i• ... cifie4 
17 •iotect.aloaJ noeorcll project• i"9'"'• pl•_. 
rolooN of , ... cicollJ' oltewe4 ora••i ... iato tlle 
.-i~t ( ... toltle ...... 44 _. 45). 'Ille 
report. aet•• CNC USD.& i• ..... rtioa lNN ...... 
ot .. r ltio«ecllaoloaJ' projecu .. i:tll l40. S ai 11 ioe for 
fhcol 1914 ... HIS. Tllo tolllo. POI•• 44 ... 4S, 
-• ...... rM .,. -.-cell f .... .:lie nceot fOAO 
nport, ... liato 17 .. li .. rote-nl••- project• 
pl__. ~ .. rinltarol bperi-c Sroti•• io 21 
atat••· Ellllollc" cNrutedocico ore lt•i• 
....,. ...... at looat ia part. it,. roc.-i-t DllA, 
oac~ ... n aoc... lillll 00000-ac i• tlle opi•i• 
of eocll project naeorckr. Of tllo 17 npori-•to 
.... r •ne1.,...t. 76 ioool .... fore- ••ao ... : 
10, o • .. ry •i-r" or oliallc ..... r. la .. 1,. -
proje:t ia c .. lillloly rioll "••-·. <S..rco: 
llcCr..-lf II• o lietoc"-l•z ._ ... cell. ---
:z Dec .... r 1iis> 

Ii II to per.it eap0rt of --vs-eerrowe4 •rs• 

A D.S. s. .. co c-iu- ••• approwe4 
l .. iolotioe clloc .,..Id ollow ._ric•• c ... oaioo to 
.... rt •res• aot ,..c approwec' ia clle U.S.A. to at 
leoot IS i .. ootrieli ..... tioao tllot lie•••• tll .. 
firot. 

Tiie lill. s. 1148. sow 100• to tll• f•ll Sea.to. 
... re - pr .. icc1 it viii •••• ao troa•I• ••••ioa • 
.._,,or, ....-ou of tlao llill. iocl .. i .. tlle 
._ricoo hltlic loaltll Aooocioti ....... tH 
lateraotioaol Clleaicol Uorlloro Uaioa - ""icll 
r .. roanu _., plloriuc .. cicol nplo,.ooo - coll it 
•i1110ro1•. 'nleJ ••J' it oeto ap • •ouitlo eca .. •r•, 
.. ic~ oiolotoo ._ricooo' llooic .. lief Claoc tlle 
lleoltll ... ••f•CJ' of coao ... r• •llro ... io DO lo•• 
ioportoat tllo• tllat of u.1. •••ro. Accor•i .. to tll• ,..rmoc .. ticol ... lliotocllaol .. , i .... uioo. wlli<rla 
..... re cite l .. iolotioo, no•t••I pooaoa• -•• 
iocr•••• U.I. eaport• .,. tf.00 •illio• co 8SOO 
•illioa o J'Oor, ... create 1.000 to 10.000 ... 
jolta. (btroccd froa llc:C:r...-lli 11' • liotoclleol!fJ 
...... cc•. :Z Dec .... r ltlS) 

•m wf 11 f... • foc•H .. • Arcllaoltocrorh 
ruean' 

A fi~oor, 81:Z .1111 .. UI , ... r ... ot reoeorcll 
pr .. r- oe Arc .. ellocterio Ila• jolt f ..... ito 
firoc project. no Offf co of ••••I leooorcll (Olll) 
rocoacl,. awn .. t:z:zo,ooo co Dr. Jolla 11. lar.u, 
D•i•orei:,. of V••-ioatoo leoctlo, to ., .. ,. Ciao 
eaotic aicro-oraoai: ..... icll Ila reporC• co• liwo at 
•eap-uo t .... rot•r•• olloYo 2~00C. 

Arclloeltoctorl• pr .. uce •••,_• c•P••I• of 
cotolJ'&i .. •ioc .... icol reoctio•• at c .... r•C•r•• for 
1111ur ell .. tltou of c-nciOMI orsa•i-. ootH 
Dr. Tlloooo D. lrocll, DalweraitJ of llioc .. 110, 
.,..i_. lo poiou _, tlloC •••,_• froa 
c110r-.llil•• ore eoro atoltle at coawoocioaol 
t~orct•r••· llooco coo r.oofor , ... 1llelf life o• 
..... ~ciol pr01141cco. llore .. or. at Ilia~ 
t ... oracwr••· clle ••rfoc• C•••i ..... wlacoolc7 of 



-ter ~na•e • .-aeci .. fe..-.ter "rfor.aece • 
..,. witlll • -q)I __. .. for cooli ... tN raccti
caa r.a fa•tar ... ., .. ..,.r. Cina••• .... at .. -
~r ... tara. 8"c:if:c: otroi .. of &rc•..a.actaria ., .. 
N .......... to ....,. loqa-oc:al• proc:aa•• ao -•It• 
tnat9a'at a .. -tal-on leac:•ies. 0. tN lotter 
.coaa. - naaarc• h aln..,. lll!llar -Y wit• -
ard1aaoq•i•. ltelfol .... •· • .,.i_,. c .. acawe•• 
-t•h at ..-C. 

t .... t .. lly • .c::o~i .. to it• oolicitatioo of 
an• p.,.....1 •• tH llny nee 1tOui•l• payoff• ia 
•...,11c .. ility of t~ Areti..._taria to tN 
llliatac._IGIY of lllio-ro. llli .... i•tara. 
lllior"·-t~. llliof-u ... llliocorrooi ... ... 
.. tariol• ••• • Dr. laroaa•a project ir aatitl .. 
-...1ti;i.cipliaary lt111Uaa of Ardl-Nctaria fnim 
s.-.ri- llyolrM .. mal lawi~ata.• .. viii 
4n*a 1111' t .. aqaat- fnim Pecific-oca:ia .... -.ea 
·-· off t .. c:-t of llaatai .. toa .... n t.., liwe 
io -t•r t .. t n8CHo JSO-C to 4008C. 'Illa 
rc ... rc• ..._railllla. Alwia. will o .. irata t .. 
•i1•~ratan. law-4aeaity -t•r fnim t ...... ta 
at lllett• 4aptlla of .... 2.500 -. .... n tll• uu.
pn.oana .... t .. •tar fl•"· (S-Ca: llc:Cr
•ill'a liotaclllMl91 ..__u•. 16........_r-iun 

ora to tale ...rlllar 1.- at llloiotcclll-l5y 

'Illa U.S. Office of Tacllool911y AaHa-•t (OT&) 
lllaa iaitiata4 a prajact call ...... Dawel..,...ra ia 
liotaclllool-.,.· ,.. 2a--t111 ··-•-t. widl 
Haaa officially - I Oc:t ... r. will pro4oc:a 
tac•icol _r ... a, NcqrooMI p..,.ra .... -11 
r ... rta. pl•• • Oftroll aaH•-•t wol-. 

1111.-lloat tN aaaaa-at. OTA viii H•iaa 
tad1•laay vitll aa aye to pndic:ti• ita dircctioa 
oad i ... rtaoc:a. Altlll90all OJA lilaa -t yet Hlcctad 
dafiaita t°"ica. project laadar Looiaa A. Villi ... 
Mtaa tllat "r offic:a ... rac:ai,... .... a,.cific: 
r••-•t• f11119 C:O,naaioaal c: ... itt•••· ..... tlla 
h-• li•aly to M iecl ... a4 an: 

r ... ral f_..j .. of llaaic. 1a .. ric • ..,.Jin .... 
ria• a••••-•t r•Harc:ll; 

- Poteat• fiacludi ... p0aaillloly. ,..._•it 
ra•oir-•ta); 

- Social ralawaaca of pro4ac:ta Caaclll aa a .. 1aria 
•acciaa) a ... •- to fac:ilitata tac11 .. 1 .. , ua Illy 
'" Tlli•d World; 

Patiaaca' rislllta Cto .,..t astaat all .. 14 .... 1. 
rataia .... ralllip of prodvc:ta 4l•ri•a4 froa t .. ir 
ti••-• or floida. aad wllat ara tllla atbic:al ... 
l•al roaificatioaa); .... 

OTA oisllt alao •••••• tlla '9ality aad accarocy 
of llliotaclllaol"l!J iafo"98ri- raaclli• c .. 1-l'al 
polllltc. 'llllia cauld iacl ... • a cHa ac ... y of HHral 
r.,raa .. cati•• llisll acllloola co 4acaraal ..... , 
at!Mlaata ore ki .. t..,.llc .... , llloiotacll-loSY• 

OTA lataoda to prod•• a ••rioty of 
c .. orotiHly itborc doc-ta. oaclll tailored to a 
partic•l•r t°"lc. Cl•Cracta• froa lio/Taclllaol!IY• 
Yel. l. Doc_..r UIS) 

A ••rlecy ef 1troC••••• to act .. lato 
lllloccc._l,.icel • I D •r• eccroccl .. Clio acc .. clo• 
of raHorchar1. ••Cr.,ra ... r1, oad •••Curo 
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c .. italiat1. State &vwa ..... •t• are iacl ... i .. io 
t .. ir ...... ,. •llocatioaa t<t i_.,....., tllle fac•ltJ aad 
fadlitiaa of ac:iaec:a P"SI'-• io llialla" nacui
i•atit•ti..Mla aad to eatablia• atatcvi•a a49aacri 
tec111-1..,.y pcacr-•. 'llt••• proSr-• oft•• 
ioc:l-'e rasiooal lllisll tacllooloar crater• tllat atl'••• 
a<iwaacad nacarc:ll ia llliotacllooloSJ' ao4 other 
teclleoloay-oriaatad fi•"•· iac ... tor facilicieo for 
atart-.. c...,aai••· fioaaciel aaaiataeca to • ..,...rt 
llaaic ... ...,lid naaarc:lll affol'ta. tacll•loSJ 
traaafar ~••i-. aad ot"r foroa of taclllaical 
aad llluiao•• •••iataaca. 

State aall local official• •op• that tlllaaa 
ioitiati .. • viii .. 1, pr_,t tho dawel...-•t of 
pradacta aad tacllooioai•• vi:ll c .... rcia' poteatial. 
raac1ti .. ia aotrapr .... rial ... tar•• •• offallo.>t• 
of •aharaity Haaanlll project• aad tlle 
Hlalllli ..... at or ra1ocacioo of llliall tacllaol .. y 
c_,aoiaa. To aaaiat ia tllla 4•••1..-at of aav 
i ..... tl'iaa. atata a.,..r ... ota tll....,.._t tlle co.ot•J 
offer taa aad otNr fioaacial iacaatina • ..,..10, .. ac 
traiai• pr-.r .... co-lti• aoCYicaa o• rasahtory 
aa4 urli•!hs c-i•araciooa. aod fioattial 
aaaiataaca. 

la•fiti9 fr- r9i-I HaO.rcH 

Coapaaiaa Harcllli11& for a aita to aat q all°" 
or to ... locate abooal• •••1 .. ta • val'iaty of 
factora. For aa ... la. tllle accaaaibilitJ of 
l'aHarclll- or pr.,uctioa- oriaat•• corporatioo• io 
l'alac .. f ialda ia aa iopol'taat cooaidal'atioa. Local 
col'Jl•.,r•ti-• ca• pro•• walNllle for tacboolasy 
traaafal' aad aa aoul'caa of liceaai .. asr•-•t• to 
da•alop aod .. net ti.a tacbaolasy aad prodocu of 
atan-., ca.paai .. a. 'llta praaaaca of •isb tacllooloSJ 
rcaaarcll pans or iad•atrial corri•ora ia alao ao 
•ttrocti•a actri ... ta llaaa• oa tlllail' tacllooloSY 
traaafar poaaillilitiaa, • ..,port lacilitiea auc• aa 
iK .... tor apace aod compotar l'a•ourcaa. aad aupport 
aanicea aocb a• tacllllical aad '""•iHH couHali ... 
a4oiaiatl'otiwa aaaiataoca. ••• joiat coofaraocea aad 
ayapoaia. 

Local aca4 ... ic ioatitatiooa offer lilll'ary 
...... naa. lallloratol'y facilitiaa. adacatiooal 
°""°rtoahiH • ..,..,.,,. uaiaias proar-•. a ... 
coo .. lti .. qn-..ta. Hisll cecbooloay coopaaiH 
c ..... 1, claatel' ar.,.. oajor l'aaaarcb uoiwaraiti•• 
•ad .... ical caotl'oa. 

la aclditioo to •~•luati .. tllc iadiwidu1I 
attrilllvtaa aad apacial foatoraa of a rasioa. 
.... 1 .. ias lluaiaoaaaa abauld acl'o&iaiaa '"" owarall 
attractiwoaaaa of tho r•sioa. ro .... ....,1 •• doa• tb• 
atata aad/or loc1I so•ar ... ot ca•o a• acti•a 
iocaraac io pr..oci .. tlla rasi .. co ..,v i .. uatl'i•• 
ao4 ia aol'turioS clllalr donl-oc? llaa Cb• 
sOHr .... t ca••• aay apocific iaitlaciwaa co 
ati111alat• acti•ity io llliocacllooloSical ! I D OI' 
otkr llisll taclllooloar fialda? Dooa tllo aow•r-•t 
o4••uataly ·~ore oalacias buai..,•••• Illy 
oaiacaioi"' tbo roSioa'• craoaporcacioo .. cvar•a? 

la s• .. r••· llllac i• tlla llluafaaaa cliuca, •ad 
.,.., i• clla coat of °"arati•s • lluai .. •• ia a si••• 
l'oaioa? la tlla "lbtll •-al Stu4y .of C••••I 
....._focturiat CllutH of Cb• Portr•i1111t Cooti••JOU• 
ltataa •f Aesrica". pr.,arad llloy Al•aa ... ar Craac I 
Co •• 41 atat•• ...... c ..... , ... a ................ oa 22 
••rialll .. a "coaaldarad Illy ueufocturar• •• ••r 
110a••r•• of a otat•'• alllilicy co prowl•• • 
prodttctlwa a .. ir-•t lo tllla future". Tll• 
wariallllea focuaa4 oa "clla coat of doi .. llluai•••• aod 
•••llobility of aclacca• raaourcaa". 

T11 i11Ceoti••• offered by acaca •ad local 
, ......... ,. ••rz, offorl .. all or ,.rciol aa,..cioe 
•• icna -" •• -:orpor•C• lac .... laa4 coau, 



c•it•I i•ro-.. t•. foreisa-a .... rce i11e-. rev 
.. teriel• ••ad ia --••f•ct•ri ... aDll ia,..atory. 

l.oai•ieN: 

n.e atete of t.a.iaieN i• ectinlr •-..ortias 
•iotec:•llOl .. icel ectiwitiee i• La effort to 
•tre:istk• ... dinraifr t•• et•t•'• ec:-r. Tiie 
l.oei•i-• kieKe ... Tecll-lot!' l'•Dlleti- i• a 
... lie .. HCJ tNt ..... to .... IM:a c-iut ioa 
... fo•ter tttlla310ltJ tr••fer _.,. 
teclaeol .. ,_..aed iDll•atri••· State afficiela ltope 
to .,.ild • Lo.hi ... '• le .. cnlli• i• _.idM eod 
.. rinltare '1 attrac:ti• c..-aiea ectitt i• 
di•noai• ... treati..a dinen. iacre .. i• u·-. 
rial ...... i•::;owh• .. i .. I atodia. 

State f ... , .. for •iotec•-1 .. icel renan:• 
..... r-• ••• ..._ r~ et • lewel of 110 to 
150 •illi- -11,. A,,__. aiorecMolasr 
1.:aetit•te will ...,ll&aiP ••ci• •ndlictioo. ane 
aelecti- ... -etioa te iHl•t• oq .. i- vi" 
c-. ·...:iel .. tntial .... ferantati- ... •rail.ct 
,.rificatioa. 

Loooiaiaaa St~t• DaiYeraitJ ... •~•d tk 
dnel.....,t of a cntre for "otecllaol .. J reaearc• 
ia ktoo IODI• to ,.re• reaearc• ia a••tic 
... i-ri•• feraeateti-. ___.iol .. J. 
"_.r•••· a..S food •d-e. A llH aillioa 
e..S-t "7 t .. hHi•t- lledical Fomdai::ioa vi II 
f ... a •i .... ical re .. an:• ceatre, alao at 
LSU-latoa ..... . 

TM .. lti-r.-Vaa•i•toa c-. .. rnt. 
iacl .. i• .. rr, .... YiqiN, ... tk Diatrict of 
Col ... ia ia ._ to 56 •iotec ... loeJ c-.HiH ... 
aore , .. , 220 "•tec ... loarrelatn ._.art aad 
aenice firaa. Ki1• tec: ... toar c-.aaiea , .. , 
locate ia tN .. lti-n-V.a"•toa area are ofteo 
attractn '1 t .. ••teat ... warietJ of ranarc• ... 
iaforaatioa re ... rcea cl•atern i• t•i• reaioa: 
t•• ••ti ... I 1 .. tit•t•• of .. alt•. iacl .. i• tN 
•ati ... I Caacer laatitate; IJASA; t .. a.lta•ille 
.. ricwlt•ral leaearc• C«ater: , .. Food aad Draa 
,.._iaiatretioa; , .. •ati ... I IDr••• of Ste ... rda; 
t•• ..... 1 llledical Ceater ... leaearc• 1 .. citwta, ... 
t .. Ar9f lledical ai .... i-ri• ll<tHarc• ... 
Deftl..-.c La"ratorr at Fort Detric•. 

11oaca-rr C:O..tr a..-aora , .. S.adJ Crow Life! 
lcieacH Ceoter. • renan:• ••I'll..,.., .. to ... 10 
care ... ot .. r •i.-...ical-relatn actiwitiea. 
Locacn vichia ck IWJ CroH Ceacer ia u. Ceocu 
for M•-n leaearc• ia aiotec••loar. • joiat 
•rojecc of CN UaiHraitJ of llarylud, , .. ••d-1 
IDrea• af lta .. ,~ •• aod , .. c_c,. TM 
Co~atioa for Tac••l .. J Traiaim•, a •ri•ata 
aquiMtioa lo lloat1-rr C:-cr. vih •rni .. • 
la'-r force trai ... for .,.cific j°'• ia •ia• 
tecMoloaJ iadwatriea. 

la ... ,,, .. co eataeli .. i• c .. C:.Ocer far 
M•-n hH•rc• fa liocac•aoloaJ• '" D•i-rahr 
of .. rrl• .. ia craati .. a •iHraicr•i .. 'r•"
io •tocac._1.,,, .. le• iacl ... a tlle loacl~•l• for 
ltocec ... 1 .. ,, lacacn oa , .. c:.11 ... r.cn c..,... 
n.o .. t•eraicr'• laacicwca for .. rioa aiotac•aoloaJ, 
co M atc .. rff at CM acllool'• c..,.a I• ,._,_ 
laltiaore, viii co-.,.rata oa •r•jacca vlt• 
.. r,lud'• lea Graoc C:.llaa• ... ck ••tiooal 
.... rt... 1llo la•clcwca for liocac••loar'• 
.__.teal nu1rc11 acci•iclH viii k ,.rrona• ie 
coaj-rioa wlc• tlle Uoi•erair1 of llar,1aad lladical 
kllool ia laltl-ra. 

'Illa rr-11 Seace 1., ....:lcal c:..,car, Mi .. 
mel.,.. lllJ cH laltl•ra ac-•lc Dnel.,...c 
en,. •" ....... ..,.., .. DalHrat•y, wlll 1..,1 ... • 
•l..a41ical '"8ai .. aa ,.,.. wltll iac••·•or factllti•• 

I 1111 I I I 111 11 11 I I I I I I I 1111 I 
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for ...erai .. coep .. iea. The "•ryland 5cience •nd 
TechaolasJ Ce~ter. a planaed 466-acrc par• in Bovie. 
ia • joiot veat•r• of the Uaiv•~•aty of "arylaad 
F.....Setioa aod the Carly Capital Croap. 

llichi1eo: 

nae lliclli1•• liotechnol .. , lortitute ve• 
eata•lia•ed io 1>32 vith fuod• fr.,. the "ichi1•• 
lcooaaic ~el ..... nt Authority eod the V.I. lellas& 
Foaadetioa. rt ;• dcdicate4 to the 
cnaaercia:;za:ion of lliotechnotoar ia tlae atate. la 
an effort tn exploit the state'• veat voodlaad! 
~••ou•c•o. in•titate-a....-red •rojecla •treaa 
r•scarch i• .. ricwlt•re, ..... ,, c.._ical •rodwct•. 
-t• tre•t-t, fonat ,roducta, ... plaa-••tical 
iaia:otrin. 

~11• iwatit•t• it ,;aaai .. to ••ild ita....., 
re,..arch ceatre •ar llic•iaaa Slate Dai ... raitJ. It 
will elao , ... at .. iea at , .. U•i•eraitr of 
llicbi&aR, llic•i1•• ~ec:baoloaical Dai.,.raitJ, aDll 
llic•i1•• Stale Dai'IPD~ailJ. 

A lt.5 ailli .. •oaati .. fr- 0- CMaical Co. 
viii IHt •n '1 c .. Uai'IPCraitJ of Mic•i1aa lo 
... r. ... it• t•ac•i .. aod reaaarch facilitiea ia 
c.._i•trr a .. t•• life acieacea. Daioa Ca~ide 
rec:eatly •mi ... • lt9t,990 ar .. t to t•• "ic•iaaa 
Slate UaiwraitJ fealicide leaearc• Ceoler. 

Taoaeaeoe: 

1"• Awalac•ian lqi-l C-iHioa ,ro,,idn 
&l.2 oilli- ia fuodi .. to ••ta•lia• tN TeOH•aec 
Tec•-loar F .... atioo in 1982. Tilia priYate • 
... -,rofit corporarioa eaaiata eaersi• tec:•aotoay 
c_,aaiea °'Uia oeeded fiNacial r••-rcea aad 
lacate a aii::e for t .. ir lluaiae••· The priaarr foe•• 
of tlle fo.aodali .. ha• beeo t•• developaaat of the 
S-.wille/O.• lids• Tec:•aolCISJ Corri•or, ""icll drava 
at• r••-rc•• fr- the oeia• .. ri .. Uoi•eraitJ of 
r ......... t .. o.• lids• ••tio .. 1 La .. ratory, aod 
tk T ........ Yeller· AutboritJ. 

1"• f--4atioa ••• ••Paoded ita ef forta to 
iacl_.• ,1a .. ed I • D fac:ilidea io .....,.;. ood 
•-t• ceotral Tn••aae. To aid i• t•ia e..,aaaioa, 
, .. atate lesial•t•r• allocated ea ... itioNl 
12 aillioa to t .. f-odatioa ia 198S. 

A •••a ... 16) ai~lion raaearc• c-.les to._ 
locatn ia cbe ai-•ical leaearc• Z.... aear 
.._:._ ....,Ilia ia ac ... uled for c..,letiOIP ia 
1916. TN •••el..-ot viii kaafit fr-£'• aearbJ 
Uni•eraitJ of Tn••••• Ceatar for tk .. alt• 
lcieacea ... •••illa will k '" i.- of a pr.,.aed 
)I acre office aod reaearck ••r• for .. alt• care 
iaduatriea. 

.!!!!! 
... •actarial aa&J!! kaeficial to li•••toc• 
prohcdoa 

frodactioa of •rr bacteria •aaraa• Na ...... at 
a Taneacao Food •nti•iotica •l•at. ~•• .... 
., ..... ctloa ia iat .... 4 for tN •Hil•• of 
•racticallJ all c,..a cf coaraa fod4era; it 
1.,rnea c"ir 41 .. licr aod aataad• tlleir alor .. a 

"'•· 
"lata.,c" i• a hi1•l1 effecti•• c..,..od 

4..,.1.,ad '1 aciaatiata at tbo l••ticwte of 
Nicrolliolaar •ad Yirolaar of tll• hM•• Ill Ac .. .., 
of lcieacea. It la •r•••rn froo lactic acid 
haccerfa cult•rea aad vllea it i• iatroduced to a 
faod MH at .. ai1aatn doaa• ic iacreHH iu 
.. crlaat pr.,erti••· 

1.,w)lic ttoc• •reden haH •••l .. ted lite 
.. rlt• of CN •acterlal eaa,..a, wlllch ,,._,. 

11111 I I 111 I I I I 11 I 

• 
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iKna,... Ji•I••· wiallt a•iH .... _, •"e-rs .... 
<.!!!!!!!: IHHtiz•. n hlJ ltl5) 

¥ri• cell pnol11eti- i• nsa 

S..fet Uol .. iete llawe 811CCM<ld i• f•ei .. 
, ... t cell• witll ••i .. I cell• eo t...,t tlle re••lt.,.t 
_, cell• vitll t- ... •-ti-• •re -••i ... 
-ra .. •ntopl•- 11 ... li-41 for ..... t a -• i• 
l ... retary c ... iti .. e. 

r .... cellJ .... 11, •i• ••tlli• 24 .... re • .._t 
tlle ociHtietl an c-fi .. •t t ... t tlleir cell••-
• .,t li•i• ... f88Cti .. i• for j.et •• 1-. •• tiMJ 
118" llen ellle to ntcll tlle P~•H•• of ioteracti .. 
llet-• tlle i•reliHll of ar.ll cell• tllat llawe • 
•i•I• ..... r ... eacll. 

It i• tlle firet ti- tllat ••-tic ... l ... re 
•- _.. .. to •-.C• cell• f .... ••• ewol•ti-r, 
•l•te•t c_.t• •• • •icrMiu cel I ... •• ui-1 
cell. 

Acco ... i• to - of tlle n••rcll•r• of tlle 
IHtitllte of .. lec•l•r liol .. , of t .. USA ac-.., 
af lcieocH. ncll celh ere •t ,.t llprH• aiace 
tiMJ ...,,_ •iffere•t •i .. • of ..clei ... ce ... t 
rett~•· 

1lle ecieotiete , ... et 811Cll cell• •• • ,...., 
for at..,hc tlle fi••t •rocea•• of ioterectioo 
llet-• el ... •t• tllet ere ewol•tl-ril1 fer ..,.re. 
111• at .. iee ere i....-t••t to eol•i• tlaa prolll .. of 
ti• .. • caopetillilit1 ... ll~i .. •• werieti•• of 
.. ric•lt•r•I crape. 

111• •ro111 .. of cell rec•etr.ctioo fr-
i .. iwi• .. 1 .. lec•I•• ••• I .. llel• tlle i•tereet of 
r••••rcll•r• ,.o ere ..., ... , .. joet tlle firet etepe 
to crec•i .. it. lot tll8J llawe elrea•1 lleee •Ille to 
11110 tile _t .... to in••tia•t• tile etrooc:t•re of ..., 
leHi of ••••l•. becterie ... ••i .. le. Saeli 
... ici .. I pr..,aretioo• •• i .. oli•, .... totropia ... 
i•terfer• ere cC11111erciellJ pnolac .. fnia ~.-cteri• 
vitll ie-...ilt lleterol .. .,.• 1••• rcepo•eillle for 
.._r .. itJ. Pl•ot eelecti-i1t• "8we eleo llee• •Ille 
to •nol•• tlle i•t•re•ecific llJllri•• of colti••t .. 
tollacco. potetoee, t-toea ... cell ... • vitll tlleir 
vild-anwiq u.. (.f.!!!!!: !!!!• 24 J•IJ 1tl5) 

!!zt1 .... ..-prod11ei!I llacteri• 

A llJdroae.-.r .. .ci .. llecteri• •hco•er•• o• tlle 
laocllet•• ,..1 ... 1. fo1911 tlle ... ,. of a lliol .. icel 
.,.t ... .,,.1.,.. llJ S-iet •cieotl•U et llHc
V•iwereitJ for tile cooti-• pr .. .crioo of 11,.roaH 
... osn•• fr,,. wter. ft• cra••i- •tiliu .. 1.r 
••r&l• 1lle lowiet t••· , .. Ill Prof .. •or 
Yerfolo.y••· lloP•• to perfect th 91•t- to penit 
tlle llloloaical •r .. .ctiH of f•I .. ,., .... . 
f!!!!!!,: lt•r!!?OH aie.ical •-· 4 •ow .... r ltl5) 

c. UIUICll 

A tecll•I•• tll•t CH ••t•niH If DllA coot•i•• 
•111 -utlH• h kl• •n•loPO• Ill v. TltlllJ of 
illaHOClluHtU 1 .. tlt•U of Toclleol .. ,. 'r!!o 
'rec .... re re.,tr .... ,, 10 •I of ,, ... , -4 c .... k 
H9elclwo ....,11 co .. coct ,,1.c •Utloo• ... ""8C 
c_. tN •tatioo. Tiie CHt .. -. cl .. t (ort•I• 
r8'11oo• of Clio ,.- are -• Hocepc"'"' to acuc• 
.., - •C .. n tlNI• ocllore. lecll -C••• i• aho 
....... co c .. t• • cllereccertaclc ..cattoo ••Ctoro. 
If a ll•rerJ of -caciH• ...... '1 • ''" .. -u1•• 
, .... "'''' .,. le .....,, ... fa•••••• co l•••clfy 
tlle -c .... re.,..ellll• for •Ill •tor.loo• ffNH .. 
io ,, ... cell• •r.,,. frt!lfl • '•r• .. '• fi••rclp. 
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DHeila of i... tlle -t•tiH ••octre en olltai_.. 
.,.,.. .. , lleH .... •-"tic. At •re••t. tile teet 
_., lie prollillitiwelJ o..-•ift. •'-t &5.000 •er 
per•-· If tlle teat c•• llH! perfect .. , i.-wor. it 
_, 11.,.. •• ir-.ocr oo •rr.woti .. •irtll •efecu o .. 
c .. H HntifJ •-es•._. llJ -u•n• t"8t • -ner 
na esr .... Lo oo tlle joll. •btracte41 froo .!!!! 
Scioatiat. ll Oclt<tlaer 1'8S) 

«Oeoetic ••i ... re ore cl .. i .. •• o• CJ•tic 
fillroai• (CF) •i••••• froo t- •iroctiooe -
•i .. -i• ... ti.er...,. Two U.S. HD firme llewe 
i8dette .... tl1 local .. a cllaa u-1 ..... er poioti• 
to tlle atill--.. .. CF 1••· ... o •ic~iol .. ht 
M• cl-" - of tllo 1••• c .. i .. for - of tlle 
•ioeaae-relet .. ..,.,_.. Scieoti•t• -r1ii .. vitll 
C.llelloratiwe l••••rcll, lmc. (CS), Leai .. to• ...... . 
... 1.t .. ret .. Ceatica. lee. (IC:). rr-i .. •-· lie••·· r..-rc .. ..,eretely tllet tlley llaft .. rr-4 
t ... locetioo of tlle CF 1•• froo HJtlllen oo tile 
•-•• •-'• t•rff '511io• •& koe• to 
:iO •illioo. IC'a •irector •f 1• .. tic •i•e••• 
n•ercll, Dr. latlle~i• v. lli .. or, pi ... i•tri tlle 
••-i•• CF , ... to tllo ei.ort era of c•~- 21. 

CJetic fillroeie ef:licte •ri .. ril1 C:.oceeie ... 
eoc• •• eic•lo-cell ... eaie •i•I•• .. , lll•c'• ... 
Leacll-llpn •;•H• etr"H J.nriell c•ildroo. 0.. ia 
2,UOO Caocoe1•• iofeate i• bon vitll CF .... oo•t 
wict!ae •i• i• t"°ir tee••· Te• •illioo American• 
carr, t ... CF , .... ht •• t ... •iH••• i• 1ecHeiwe, 
loot• ••rnt~ ..,,~ "° cerrier• to P••• o• tbe •••~•I 
.._.!•-.. •• of 1111&. 

Tbere ie - c•r• for CF .... it c•- lie 
•i .. _ ... .,re .. tellr. Deetll i• ••••111 c••• .. lly 
proar•••iYR .,.,._.., ~••tructio• or iofe·tiH lly 
i...,••i .. Pe ... •o•H ••rsi-H llectoria. 'hi••• 
petlloa••• eecret• lera• i..ii.-..,. of el1ioic eci•. • 
wiecoue .acue. ""icll -•t lie •..-llri fr- tile .... . 
11, fro•••t ••i•f•I "-te of ll••YJ llec•-•••i.i .. . 

I• receor -"'•· lh. -..... II. Ciae•rellarty • 
U•i••r•ity of llliooi• .. dicel Co~t•r. \!laic .. o, ••• 
ieolat ..... c .... l•t•IJ H..-.C ....... ,.. iaYOIYH 
i• tb• llectoriel •J•tlleeie of •l1i•ic eci•. 
Cll~rellertJ'• •• ... -• ••a,_, plloepll-•-H 
i_re ... i• 1,Uo ka• pain ........ cH lie 
ow.ar.,roduc:ri .... r ... ••rJ etr ... •r-ter". 
Pree ... 111,, till• le IOllet tll• llactori .. •°"•• , ..... 
I• tllo ..... of CF peti••t•. Hcroci .. alai•ic aci• 
__ et..,. "Ve ere ... clleractoriai .. • __..r of 
1••• tllat ...,.er to -• cloH toaotHr vitll 
plloe,i.--eo, ... lllope to owerttr .. oce ... , otller 
of tlle •l1i•ic ••• ,.. .... Oie•rellert1 ••Y•• 
o..,l•i•i., tllac al&l•ic oci• le c .... rclallJ 
t.,.rt••t •• • tlllc•o .. r ia tllo f ... i..t .. tr,. le 
I• aav oatrect .. rr- ••vea•· 

Tiie t• llaHocb .. otu-•••ri HD firme lootll 
croc••• i ... rita.c• of c•• er 1••• .. r••r 111 
ecr.nha th DllA I• 11111 .... ...,, .. tell•• fr-
r .. 111•• vitll • •&r ... i8Ci.._,• of 'r cbll'r••· ... 
fi .. i• i~ t ... 11t1eloocl•• eo...-8Co• rllec .. cc••• 
cle.., .. e-eit• ••teer•• I• ra.._ proke -
reetrictlH fr .... •t l••Cll pol,.orplli .. •· 
Collalloraciwo ••••rclt _ell .. wlc• 
Dre. 1.a.-a..o THI ... Ila-I hcbw" at Tllo 
.. ..,1c,.1 for lie• Qil•rn i• TorHCo, vbo eCudied 
two , ... retiH• of 50 carrier f .. ili••· letear•t•• 
C:.-tlca ... ,,.ell• 1•-• of - 250 
i .. l•l .. •I•. 26 of t ... er ••ti••t•. i• cloNIJ 
rolH .. f•i 11 'o•iaroH _... ........ lie-Ir• ... 
.. ccorlte c ..... ltloe i• clle U.S.A. 

I• Cl'• Ca ... I•• f .. ili••· tile .. rlllcr llllA 
.. ...... ne f~ to Ila co-1 .... rit .. i• H per coot 
of cr-efflicc .. offaprl .. ; I• cllo IG • ..,, •• 94 per 
callC, 11 .. looCll roHercll ,,..,. vi II try to fiN 
-&lier ••II H•HllCO oo the fer •H• of tll• l•M 

111111111 I 



... tMll -~ tllleir ·-1111" dom t .. dl..

..rn t .. ••cul •- h •••t... 'lllia ~ t•• 
·-r•I .,..era•. aaye Cll'• 9r. •••• ... i.-•eller. 
after •ict •r.-...t•I •ha-le ... ·-•l 
treas.at ~•r a .... , ....... u.te. ......n •. 
Mell c--iH .._ ... u .. fer .. t .. t• c-ri .. 
tlllefr l.._ificeti• ef t .. U •- _. .-ul 
... ,_ .... t• •1 .. -1.. f ... rce: llcCnrlli11'• 
lietec'-e••r ...._tc•. 4 ....._r 1•5J 

..... ~ri•wa .... lialllt • ntei
ai-M• 
6-tei- •iM••• an .,aterina •il-t• 

tlllet c- fM...., literallJ to attack itHlf. 
'llleir c- fa .--. Mt ncnt n-rc• "1 • 
Tel A•iw hi•1nitJ acintiat N• U- "- • 
fafecth1 ••at. -• •• '9cteria • .., triaer tllle 
c_.iti•. 

,. .... ••••1 I• ,.... -• of c11n ... r1 .. 
.... nt•i- .. _ ....... .._ die ·-
aJ•t-. INUM of ......... •tllllMie• to fi1lllt 
i•fecti•. •icti• ef eet•i- di- • ..._. 
•..ce.ttWiea". _.,d atted~ -.1t1111 ti•- - die 
allli•. tllle jelata. tllle ceetnl .. .._ 8J•tn. er tllle 

1111-.,.. ...ft .. •f •t••- ··--· ........ 
i•ntlfl ... Mt - ef t .. -t Hri- la aJ•t•ic 
..... •rit._t_ (IU) ... iclll effecte t .. llli••1• 
... ~ le .. to RMI failan ...... tlll. 

tr. , .......... ,., •• pnfH-r of _.iciM et 
Tel Awl• V•iYeraitJ'• l•llller PacaltJ of ... lei•. 
~i .. witlll Dr ..... rt I. S-..... rta _. 
Dr. lni• Stollar of tloe ... l•l_. ... icel C..ter 
i• ... , ... Ilea .... t .. lllfki'- tecllloi ... to 
._.crate tlte -llla•i• of llli .. i• of 
••toaetilllMi•• to ..... , ti• ... •· 

IPri._• •n fint .... 1 .... i• die 
•i.-lt10a lllJ Dr. C.Nr •ilatai• ... 
Pr. Ceora•• l .. ler. wi-ra of tllla Je•r'• .... I 
PriM i• 8"iciec. 11la teclll•I.- i_.,, .. tlllrea 
et .... A - ia •ti-lat .. to p~..c• • 
particalar •ti....,. 111• tloe - l,..._Jh• are 
f .... wit• •"•-t - celh. 'Ille call• 
n•lri• fr• t .. fMi•. call .. lrfbrl.__, llaY• 
t .. clllaracterhtica ef Mt• parnt ca!h: tk 
•lia-t cell• _.. cei.. c..,..I• of rapronci• 
iefi•itelr .... tllaJ ere alllle to , ... rate , .. 
apecific eeti...., •••~-

..._,.,. _. Ilia coll ... •• •n _.. die 
fine ta p..-Ce •- 1111'1ri'--• ui• IJllPlllocJCH 
fr• pa'!fnta int111 IL& .... an. •• to ...... •Ir•.., ._ .... - ...... , t.......... ,.. , .. 
acieathta .... t .. llCAa proHc .. ., , .... 
., .......... H •II ae •t-tlWIH fr• t .. II.I 
patiet1t1. fa .... rf...ca witlll t ... rcwlNi• lllacteria. 

hnl•• nH•rc• ..,.. ..... tlllat t•rc•l••i• 
... ••-fat.,, •it• ntoi- ....... . 
&.tH9CIWiH W .... f_. fa ti ••ti••'-• ... a ••d• ._. .,.1 .. t n c_ .. ..cet- .,..,_. 
..... fir• _, •h eel l•q•• .._. tlllat , .. 
H-fattoa we ••H• ...... , ... t• ••floe tile 
•cllla•f• .... 111J ,.,, ..... •nta to trlA•I' 
.. , •• _ •1 .. -. 

..... f•ld ...... t .... ··--......... - .., 
,.., te treat-• for IU ... otller ..coi-
•fllictt-. le el ao -ca t• .,.,, , .. .,.rt,_ 
cac•t.- to •-•r re••nlll. "Ve •- ......... fa 
pr.,.t11 • .,.ri .... HI .. cell• fr- • - witlll 
k1HC •-•r, .. !di -ntlf --•-1 e11tlWIH 
...... , m•ac ·-•• .. ,,_,.. ... ••••· .... , .. 
.tell .... feaaor Ill• ,.,.. ....... of di• 
Cnrs• I. WiH Pacaltr ef Life lcl•-•• ... 
Dr ...... lhf af t .. lecllllH J•alltJ If ... fci• 
.... ~ •f ll1s.1 .. , ... C.11 ...... , ....... , ... 
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•-cnt" tut t .. aetillloMlie• fr• tllli• lllr•ri•
nect wit• 11: .. aetia" frea • -rr c-r •in• 
froa •ice. (latrect .. frea larore• Sci••• llewe. 
lt-10 ( HISU 

"Pretei .... t•n -r ._.. -ie ••r ••.ail'H 
1 ... 1:111 - ere tllle •ndict .. pr.,wct of •• i .. i••--t 
1...-ae .... lr •Jet- .... r ••-1..,..at at t .. 
Califenie leatitllt• of Tec ... 1 .. ,. Leet epri• at 
t .. .._ric .. &a.-iati- for tllle M•••-t of 
Id-• -til1. CalTecll1'• J.._ B. li.:lllana 
..acri.,.. lllh 1tntear. _.iclll i.,,.1-• eeparatel7 
.,.1:111eaiai• 1lllort ...-.u of tlll• .. •ind •-· 
c1 .. 1 .. t ... ia • ••ctor. tr•••forai .. • llloet 
oqul- for -.Hficad .. of tllle ...-.c••· ti..o 
lfollli .. tMM .. i•t• I ... clllai ... 

Ii•• tllleo. liclllal'lll•' ., ... Illa• neclll" • 
9'0i•t ... n 1oe ... •h ar .... t• ac .... u en .,.ui• 
t ... , .. r t .. n1-....-..1r ·- for ••••toc1 .. i•. .. 
•l•troa-tr-fer proteie tNt ie a 111eJ pla,.r io 
,1 .. 1: pllet08Jlll:loe•i•· 1'1h proteio. N uplai ... ia 
•rwi .. H • •-tretor .... , ... , .. •....-.c•• to clllecll nl: tlllat tllle •J•t- "for ... i .. 
protaioa wit._t 1oh1 •acll to tlll• c•.--" 
nall7 wrllla • 

'hleJ an i••rti .. tlllne l~H tr.,..•t• of 
tlll• •- - .. iclo t.., 8Jel'ieai ... •r c .. i .. for tu 
" -'• ecid1 - iato ••--'• plll22. - etretclll at • ti•. mllli .. -ltiple copiee of tllle cl_. Hlllicl1 
ia lecloeric••• coli. t ... joi•i• '" ........ to 
....... tN total .... . 

After • ...... , ••• lie•• cl .... iato '" •actor 
... -.,lifiH. liclllaril• ..... , ... tllle pl••" c .. M 
...... et lllailt-ia reetrictioo 1itH. wiclll i• :an 
act •• recipint ...... ,_. lllliclll .... .,. ... , 
....... ~t• of tN atractwrel , ... •r• 
iaMrted. (&street .. fr- llcCr..-lli 11 'a 
liotec•Nlsr ...... tell. 2 Dee_.. .. ltl5> 

Bltt ... , •• llloraeeo• 

m.c• of tlll• Dl'IA virlllia tllle cell1 ia coat .. witlll 
•rot•i•• •aova •• Iliac..... Alt .... lt tllleir 
nht-• ••• 1 ....... •-· "" at .. fu .,.. .. , 
t .. t t .. , ar• -• -• ••rHtil• ... i•fl-•tial 
t .............. , .... . 

II•&-• cootai• • Ilia• •roportioo of 
,..1u .. 1, clllaq .. -'•• aci••· allwha c111 .. to 
1111 .. c:o tllle ..,,,,,,.,, c••ra .. 1r""• arMell .,.., 
tllle "llloc"-" of •A. 'Iller .. 7 act •• • 
c•r-1 "ala.:". wr8"i• .. NA &:Illa• ha"t ki• 
actiffSJ ._ .... iato protti•: ... llll~ ....... 1, 
precect tllleir ••rcall.,. DllA •l•c•IH fr• .,...,., 
c._icah ... r .. iatioa. la ... itiH to acr-io••• 
roles, • , .. .,,, ... ,, .. rec .. •i••• acti•itr of 
ltiat-• .. , ... lllaYe ..... WOCOYer!•• 

Tllo ni•nc• for •ht-• H ltoraeeoa Illa• lt•H 
aac .. re• 111J loMrt lelcllllart ...... Jo111Hl I at 
tlllo laroli .... la1tlt•t• ie lttelllllol•, t••t .. r witlt 
llic ... 1 z...o-r ef tlll• UaiHnitJ of 1 .. r1 ..... 
• .... , a.-, . 

'hleJ report tlllat • .. raaoe prMacM lllJ tlll• 
e111,.. ....... ·- ........ uuc e111,.. ... _ 
farna> ...... to c ... i1t ef tvo lti•t-• ..... •• 12.& 
... 128. 

Tiie ,., •• al ... ia ,.,,.1,, .. i• tlllt proper 
....1..-et of tlllo 1- 1J•t•. -' ITI h oae of 
, .......... , •• , ...... it t• ,.r, ... tlli• r•••· 
ht,..., n• .... I• •t .. t.,.rc .. c .. clle 
....... .., ctlaC le ff_, Cl c•ai IC of tvo lltac ... 1 • 



111ia 11119CHt8 tlilat edoer "•t-o .., al•e Kt U 

..._. ia et .... ~· 911 plaua. 

'Ille dll'M acinthta t.c•d ,. t .. ir Heclul• 
tlid 1'111 nellp le .... ef t• ,_ •fat- "7 
1 ... , .. at t..._ pntat .. • m• acl• •....-•• ia 
•tall. ~ IMlltUI• •erf- na••tf
eillilerftf .. h- , .. •ht-•' ...-..c•• ... 
i,._rtHt parta af - -11 nc .. ain.; preteia 
...._.. fbtrect .. , ....... Scleatiet. 
21 ~ ..... ,, 

.._ ntn.h .. •• ... -ltirle ecleneh 

•ltiple ecleroah h • tr•ic •iaeaae af the 
-..-. .Y•t- .. ic• -tly •-'••• ....., ita 
•icti .. an i• e .. h late t- or earlJ t-ti••· 
c ... 1 .. •rcianeeiYe 4lel»illtati• .. til •••t• a~ 
20 1••n later. hapiu .. a,. year• of latn•lft 
HH•n:• • ....., '- -tip 9'Nlt c-n -ltiple 
ecleroah fm> .... tt!ere ie ao cen. Iafecti• '7 
• •i .... h t .. pri- _t,.. c-. alt .... • 
•inoaH an MlleYM t• .. 1 .... 1 ... io a rat .. r 
....,.._ • ._t ~. a...t ao ehal• .._ wlru• appcara to 
eaiet. ,._ pre__. 1 .... 1-t of Yirtl9H io • i• 
la t .. - ... 10 na•• to a ....... ". t•- .. ic• 
iocl91ie• ..._rt Cello - c-.-.iec.,,.nr of tH "#iru 
t .. t c .. al!• AIDS (!!!!!!!• YOI. 311. p. 154). 

lilarp l:op~U. loMrt C:.llo aoo ei1•t ot .. r --.re of • t••o •r•w f .... tlle US .. tioaal Caocer 
lo•titot•. t .. Viotar lo•titote io ,.il .. el,.io .... 
t .. UaiYereiti•• of •ia.i fa Flori .. a .. ...._. la 
s ....... 91111e•t t••t a wires •i•il•r to t•e AIDS 
•iru .. ,. k iaYOl"4 ia ceo•i .. Ill. 

,...,. •••• fo.-ol ~.; ... 1 ..... ~, ••tillHMli•• 
aa•IHt t .. cel•lltrot .. llTLY winH• io tu ........ 
cere•napiNI floid of people wit• Ill. Tit.: llTl.¥1 
an n-•i"• for •- •-o ca11tere ... al•o 
AIDS. flllletller tlle AIDS wiruo reall1 cloH klo• to 
tH WTI.¥ cat.,or, i• •till a •tt•r of •
cootrower•J.) Tl>e re•••rcllero •loo cl•i• to Ila•• 
detected oac:leic acicl •relet ... to .. t clioti•t fr,./' 
t•ot of tlle llTLY Yiruoeo ia a fev cello tali•• from 
tlle cer .. roepioal floicl of Ill eofferero. altlloaall 
t•• ••iole•• •oc•i .. op tllot clai• ia •• 1et rat•er ...... 

Tiie eYiHote , .. CHti• tllet •- aort of 
iof.ctloo. or iafectloo•. •r• reepooei•le for t•• 
clieeaH Ila. ben cOOYioci• for a IOOI ti... la tlae 
Faroe ialaadc. for ••..,le. t .. clieeaae vao oo• .... 
ootll lriti .. tro-.o arrlYecl la 1940. A f8tl 1••r• 
later tlae lelatlclero llec•o to f•ll wlctl• to a ... 11 
...... lei:. 

Tiie locl•eoc• of tu •laeo•• ••rlo• tlar ... llaot 
Clio -··· kl• .oro c- ia c..,.rate r .. loo• 
tll•• ooaror Ciao trll!'lc•; ... •l1raeto to .. roar 
c ... crlea ta•• t .. ir i•r••• .. rloll oit• cllae .. 100• 
tlaoy IHYe kfore Ciao ... of a'-t IS. 'nth 
•OllHCO tllat - cllllcl._. tafoctioo or lafocti-• 
are to"-· 

'Illa .. ,..... •P•l• of • hfforero ia 
.. r ....... , .. 1,. ....... ., ........ ·- •• 
"cle9J•lluct-" ... , .. ,..,.1c1., •roall• io ck 
ioHlatloa .. ,_o - .,r.._• Clio .,...,_ of Clio 
....... - -· ....... I_ •hll •hi• .... r 
•-~iNti•. lod of .. Inc• .... nntullJ, ... , .. 

'Illa _,ello .... NI H• ta ..... er., .. '7 
•iral iof9Ctl- •lroctly. looco ... it -...orOOCIJ 
foll~ •leci• ca .. "..col~" 011 .. •. lo .. 1c• t .. 
..., •• I- .,.,. MtfN ea ... ,,., Ila -
.,.uo ao U tc wn !'ore of - farol1• •11-••· 
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Viral iofecti- ia lleli•Yed t• •triaaer• t•io 
-t•i-itJ. 

5- .,,..... -'•" ulqer -t•i-ity., 
iofectha , .. cello ef tlle i- ay•t- •irectl • 
i.cerfori .. eitla tlleir p....-r foecti-i ... OtHr• 
mallt ...... iofectM calla a.fficintlJ te releoH 
c-HHta •f tlae cell• tlaat are --11, lai ... o 
t .... t .. i- .,at-. 'IMae perfettlJ Mr.el cell 
c..,_.to -1• ...-or faniao t• t .. i
qr•t•. ao -•• .. att_.H • 

a.u ... 1 .. tllat •i., t• -ra• wi,....• ••• .. 
-•••• wiir.o. i.ateio-larr wiru ... atllera. ere 
,_, at "aHr 1.,,.1. io tlte cen•r_i_I fl•i• of 
..-re villa llS tllae i• llealtlay people. Yari
wiro•••· or •ito of t"-. ootll •• tlleir oocleic- aci• 
•-•· laaYe llten ,..., ao tlle llroiaa of RS 
wicti-. 1lto proteiu af - of tlle aoapttt 
•i .... •• laaYo ...., ...... to lie •i•ilar io port• to a 
protelo f_.. io .,elio. 'llli• •iallt esplaia •1 
..ca. •i ..... a allool• i..-.Ce aotoi .... it1 aa•ia•t 
.,olio: .. t ao •l .. lo coa•iHnt ca .. i•at• for the 
............ i ........ enr-...... 

lfitll tlli• io •ia;t. ecieotiata •• ,,. to,.... ._, 
,,... t .. narc• for • apecific 115 wiroo ... Mc
iecna•i111Jly c-ioc .. tllat o wariety of •iffereot 
tOllllOll wiru•• •ialat be alltl• to iaitiote t .. 
cliHaae. Acco,..i• to tllia i••• •- peaple are 
10 .. ticoll1 pretliapo•.,. to cntract RS lllleo yfr•H• 
-• aa -a•I•• •in•, Epateia-krr Yina ... ,., •• 
wiroaea. iofl .. au wins ... •o oo. iofoct t"-
.. ri• t:lailAOOll. 1lle .wiooce i.,licatha , .. llTLY 
winHo 10 far ia reallJ ao atrooa•r tlaoo - of 
tlae ••id••• alr•aclJ acc .... tet•• to iocri•i .. t• 
••riooa otlaor tJP•• of wine. Ootil it ia ••r•ecl up 
vitll .. re coo•i•ioa cletoila it will lie treated vitll 
1reat cautioo. (l!atroctecl from ... Scieotiot. 
S Der...,_r 1915) 

'rite atruct .. •o of a , ... i.,ortaot io rquleti• 
t ..... ,. •• r••PDO•• to iofectioa• aocl poa•i.WJ 
ca••r Ila• bee• ••te,..ioocl llJ o t•- of reeeorclaara 
at Hwerol ia•titutioa• laoacle• ., Warr•• J. l.oooarcl 
of tlle ••tioaal loatitoto of Cllilcl .. altll 6 ..... o 
DoYOfopuot, lot .. Ha, lld. Tise·- eococle• tlle 
receptor for iaeerl ... ia-2. lotll iatorl ... io-2 aocl 
ita receptor pla1 ,.,. roloa ia oti .. loti• t•• 
1rovtll ... octiYotioo af T-cella of t .. ,_ .. 
eyat•. Tiso 1•• couhto of ei1" oaoas epa•i• 
.. ro tllao 25 llilotiaaea oo c•r ... ..._ 10. It i• a 
t ... licat .. , .... vitll t•r•• •tfforeot traoacriptioo 
•IC••· tlao poa•l•llitJ for alteroatiwo ........ r lllA 
(8111A) aplici ...... at loaat t•roo difforeoc 
,.1,.,0.,lotioo ai"oalo. "lfo t_l .. o tllac por•ap• 
•• MOJ •• II cllfforeot .. tore dllA for.a cao llo 
procloc .. ., c"• al11t• , ..... c .. roaearc .. ra .. ,.. 
"Tllo .... u cllet r .. oloto .. ,,, of tlloao olllAa aro 
....... ..._ r-1• to k olociclate••. (S-rce: 
a.a.teal ... l•i-rl9 .... 4 ._ ...... ltlS) 

'lllo cliplltHria cao.la c .. 1' ...... •• ao 
aoelcoocer •na. accor•h• co ruoorcla corrl" aoc 
at ... 1 .. u.1 .. re1t1 ..,,,~•I Cooter. A _.lfin 
•lpll&llerlo C•I• lloa ...... r ..... '7 r-1 .. , .. 
1111 ... r for •ipllc .. r • .-1-Uift cello _. rlll'lacl .. 
ic vlcll • llarmN far .1.!1!!!-•-110 aci .. loti• 
.._ ( .. ) .. rac.,ton accor .. t .. aorfocoa 
af ••-1ce .;ollo ... •c• cao 1r .. -a111rellnlv 
ta pr .... •li•-S -·-· Tllo ... u1 .. taol• '*"' •l~Oalll •I- colh •-lo ••ltoro ... , 
.... ..c afl9CC •tpllctonlo--1lcift caHo. llltlcla 
lacll ... ,..._J'Pt••· • ; 11-effoeta wro .._,.... 
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.-. a•i ... •ia• wn iajected vitll 1.000 ti•• tile 
1etlla1 .._ of 90llifi .. 4i ... theria t-ia. 'hie t-i• 
•ia•t al .... 90llifie4 to lli11 T ce11a re ..... illle 
for ora• njecti•. •- fo199 of 1 ... •i• .... 
atoi- •h•-•· (IJitract .. fnm Sci-• •eve. 
lS S..t .... r 1t&5) 

TnH !plici. 

DA 8P1iciaa of c ..... fr• •iffenat •-• .... 
~. •iac00te~ lllF reaearcllera at Yale Vaiweraity. 
llaaHC .. aetta laatitote of TecllaolasJ' ... tlle Poli•• 
Ac .. .., of Scincea. Socll traaa ••lici• may 
ca9i• •- (c .. i• o...-u of •-•> fna 
"•ri- •-• .... -.. tllere are ao a .. "4 iatrae 
,_ .. i• ...-.u of 1-•> •ea-ta. (latracted 
fr- Seine• llew. 14 S..t...,.r 1•'15) 

l'rateia p.-...Ctioa witcll .. -off at certaia lewe! 

•ia .. r oqaai ..... , avitcll off •.-...Ctioa of 
•rot•iu "'9c9 t .. -t of a cootrol ... d•e 
reacllea • certaia le,,.l, lli .. i .. to .allA to ltlod: 
fort .. r tr-ri•tioo. accorii• to :>r. Y. Aloai of 
t .. Vei- laatitate. St .. iea vitll ai•iH wiroa 
(SY40) i .. itote t .. t coot •rotei• ayatlleaia io 
na•l&t .. lllF t ..... ti•• .. -.roteia t .. t lti .. • to 
allfA .,.... it rn•N• o certoia c-••trotioo, la 
tlle -•-· i.c ... lete c .. iH of alllA are fo..-. 
Mc- t ....... roteia lti .. • to it i-4ioto1J' .... 
tllio •rowi••• o f ..... cll to watch off ,r .. octioa of 
• ., -.-. alllA. (latroct .. fr• hv kieatiat, 
12 S..t .... r ltl5) 

... -ti••• to lo .. l &•H proltea 

A --.-.. i-ti" ••J to label a•M •rolte• .... 
Mn .. ,,., .... lllF J. llcC.e of Osford Uaiffnity. 
Tiie tec ... i~ .. ia o refi .... at of ltiotia lollieli• of 
•rallea. •ewel...-4 ia 1913 lllF D. Vrr• of Yale 
U.iffraity. leaeorellera CH Iii .. proteiaa to tbe 
lliotia to •~• o ct11 .. r clloaa• ""•• tll• c ....... 
Na ia ..... Tllo col .. r c ..... ia coa alilllt t~ be 
.. tectH if .. 1,. o ,_ 1••• ore preaeat. Tlla •
tecllai ... ..Wa lly•roa•• peroaHe to Iii .. to tlle D&a. 
... tllh •II- o .. ..,., aetol 1w.ll .. sol• to Iii .. 
co tlle •-· Si lwer arai•• co• tlloa lie eod• to 
•recipicoce at tllo 1ite of tlle 101• to .... tlle a•M 
,...._ re .. il, .,,., .. e. Tll• ,roc ... re t .. .. 
24 llo9n. (lacract .. fr• lew SciHtht. 17 Octolter 
1'85) 

C:...a Hall .. to .. art ottaclla 

Colifonio liotecllaoloaJ lac. of tlle UI lie• 
r.,,.., .. tllot iu acieathte .., llowa aoraHll .. 
- cl•• oo to llllJ - ,. .... ore -• 
_.,tillle to lleort ottoclla tlloa otllen. Tiie 
coocen ••i• it lloa •ioc .. ere4 tllr•• 1• .. cic .. r11era 
""icll 11 .... •a etr ... correlotioo• to euaceptibility 
co o lloort ottocll. 'TlloH are llei• iacorporor" 
iato •raa ... cic to§ta for lltall ri1ll ••tioota. 

'Tllo c .... .,. ia collokrati .. vitll 
Dr. C.n a.- of tlle Daheraitr of V01t•ll•li• ia 
Clio , ... ,., l.,..lic of Germ.,. -toed • ..._, 
200 ••tieou ... f .... ClloC 40 ••r co•t of tlloao tlllo 
.... •H•i-iJ .. uorH fr• • .. art oetod .... •C 
looat ... er t .. of tlle llilll-t'iall .. r11or•• 1• tlie 
•.,..1• "'*'•tioo ... ,, 16 "1' coat of ..-,le 
,.. .... tllo• , .... rt.er 1•••· Tllo tllird .. r11or 
•• NOOCioc" vitll o Net•• ... riell of lloorc 
8Ct•ll. •ceni• ce ra•HnHH. fl•croct" fr• 
!!rm• 91!!icol !pt. 21 on•r 1t1n 

Cece!rri• tr IM 

'Ille UA .. 1 ... 1. C'' act ...... , .. ,,.,," Co 
•-cc allert IM •••••• i•C• '"'•r cll•i••· 
•c8flit .. C• T. C:.Cll ..... '°"' ef , ... U•iftreity 
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of Color .. o. Tlloa. lllA ia early life coul• b.,,. 
acted llotll •• ae .. cic .. teriol ... cecolyac. Tiie 
•i•coftry of cetel7•i• llJ 19& •••• tllal prol•i• 
...,... ere aot tbe ooly lliolasicel catelyata .... 
it i .. icetea t .. t l9A .. , •••r • "•~iety of role• ia 
....... calla. lleati• 19& to •hnpt ita fol•H 
atroctoro ... •ll-i• it to coal .,r .. ocea Ill& 
cllaioa. Si•ilar r•••lta aiallt lie olltai ... lly 
cli••i• tlle ioa coal:Ht of tlla eu..--i• 
aol•ti•· lafecti-• l9Ao •- ea "iroi•• 
r .. r .. •• tli-lftc aa r..,.titift clloiH .... tllelO 
ltreoll ioto _.lier 19& -lect.I••· (Eatroctri f..
... Scieatiat. 3 Octoller ltl5) 

liolaaicel __.rooe f••io• 

Tiie f ... i .. of t-iolaaicol ..-ra .......... . 
llOde11ed lly ocie•tiat• al tli• Uai.._,raity of 
Crooi•••· .. tllerio .. a. F•aioa of -e-n .. • ia 
oaaeatial for tlle troaaporc of .. teriala iato ... 
-1: of t ... cell, ... t tb• mecllaoi- of foaio• lllaa ao 
far r ... i... ........ Artifici•I ••rfactaot 
weaicl•• f•ae io 110Cb tlie aoae uoy •• aat•r•I 
YOaiclea. Tiie faaioo of ..itraooa ia tllaa• 
•rtificiol YODiclea w• at .. i•• lllF .. diaa -
-•ec•lea tllet •llaorb or •it flaorHceot liabt. 
'Tllo YOaiclea oaly f••ed ..... dipicoli•ic ecid vea 
.. dH to tllo •i•tare. Veaiclea 22G .. ia •i ... ter 
fonK.d oasraaatea. lllDl did .. , fu••· vll•r••• 
weaiclca 320 .. i• •i ... tcr faaed to fora "••>cl•• 
2-3 •icro•• ia •i.-.ter. All aapecta of ell• 
two-at .. fa•i .. ,roe••• arc oot yet ... eratood. 
C!at~•ct .. fra. ... Scieatiat, 24 October 191~) 

Proteia to •ti .. late 1rovth of ....... blood ......... 
A proteia tbot ati.,.lotea tll• arovtb of b .... o 

lllood wca1ela boa kea •iaco.,ered oad produced i• 
pare torm by re1carcbera at llorwar• lledicol Scboal. ""° lia"c ..... it aasiaaeai•· It io tbe firat 11 .... 
ora••-foniaa proteia to lie ideatifiCHI ... •••IJ• .. 
1-ticoll7 ... cll .. icellJ. It vaa firat iaoloted 
fr• ....... coloo co11e•r •od laaa alao k•• detected 
io ooraol b .... o 1;.,., ti••••· I• lalloracory 
1t ... iea. it ati .. lated tlae arovtb of copillaric• ia 
fertiliaed la•••' .... aad rollltit cor .. ••· Tiie 
r•1oorclaor1 racooatruct•• cite 1•ao tbat directe lit• 
•ptl!Hia of ... iot .. i• ia tbo lalloratory. -•iaa 
poHiltlo -•• productioa of tbe prGteio .,;. Hv rDllA 
Leclaofquc1. Larae cuaotitica of •llliot••i• viii ..., 
be •"•ileltlo for fartbor ., .. ,. Ttc procci• 
cooai1ta of • ., .. ,. claoia of 123 .. ioo acid• eccl i• 
., • ..., 1iailor ia 1tnctare olM cla.•huy to 
riltoaucl••••· 'hlo dlaco.,ery of a111iaseaia .. , I••• 
co a aov ••J to fiallt caacor. vllicll .,.,, 1•oerate 
aev lllood "••••1• to aurwi"•· A lletcer 
.... ntoodi• of Cb• •roductioa of blood fflHla .. , 
.... ic poa•iltlo to i .. iltic tllo proc••• aad tberelly 
1carwe tbe caocor. Amtioto•i• .. , belp •P••• cite 
be•li• of lllOH1, ce ...... VOUIMl1 ••• incrac&altl• 
•llO'Jo .. 1 ulcora. (!atrocro• fr• •- Yorll Tiao1, 
27 S.,tnller 1915 ... ......... 7 Octollor 1 fiSJ 

.!!!.!!!!•ao to c .. crol aoM oapre1eio• 

A ... tecll•i!uc to co•trol tbo ••Pr•••ioo of 
•411 •i•l• a•ao vitlli• •cell 11•• lleoa d.,.olopo• _, 
roM•rcllor1 at le.., lrooll, ••v Yorll Seate. 
Aati•f8aa llA ie ueed to lllocll •••r•11io• of • 1••· Tiie ... of •r-tor• to ••-• ciao 
•r .. •Uoo of a l•M •ro4ucc llH k•a pc.Hillie for 
aOYtrol yeorr. Aati••••• ••A llloclle tbo 
tr,.ocrt,cioo of ••A iato o •rocaia. Tiie •••roe1ioa 
of CH 1•• ..,, i• I. 'j" h Ht•rtllJ r.,•l•t" 
lllF ,r.,..Uoo of tbo Ht ..... lllA. Ir h Ht clear 
if tllia -llHi• ii at vorll l• -ro .... ac .. calla, 
INC roooorcHro llowe NH alllo co ..,,, .. , 
... , ...... of CIA .. ,... octi• ...... , .. aatiaHIO 
llA. la,.riao•u c ... ucCed lly llerlle:c Jocllio of 
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ni.i ..... F ... ral 1 ... •lic of c......,. vit• fnit 
flJ' .W.ryoa i ... icate<I t•ac aotiaaMa lllA ca• 1>raftot 
•- ••naaioo t•....,..._t a •ialiler ora••i•. 
Aoti-• lllA may ~. vaefvl ia tnati• caocar 1!!z 
•toclli• t•a acti- of -•-•· <btracte<I fr.m 
llev Sci••tiat. 10 Qct..._r IMS) 

'nl~i •atectioo l!!z r .. ioac-tift llAa 

lrootiu ..... ti-I LaMratorF •aa .... ,...., 
r .. ioactift ...ocl .. •I aatiplatalat aoti ... iaa to 
.. tact t•~i. •ic• ca• c .. aa Hart attaclra, 
i11Nir li• circvlati ..... coetrikta to tN 
njecti .. of traoapl-te<I oraaoa. Sioca t•~i 
c .. taia .. 9F 1>latalata. naaarc•ara •aci._. to teat 
tlla aoti.,..iaa• t•r ... i-.letactir,a a•ilitiaa i• .... 
<• ... • 1>latalata croaa-react vitll <lac•'>. 'nla 
aatira teat toolr Z4 •oara, llMlt ..... tile raaaarcbara 
vae<I a fr .... ot (t .. actiwa aita) of t•• aotibody. 
it claare<I from t .. bl004I io t- Mora. .la tha 
aoti~ claara from tile •1004I it c ... aa a claarar 
1>ictvn of t•• clot !lecavaa lllactiaro.M r .. ioacti•itJ' 
io t•• ..... ia loooar. (lstracte<I froo ! .... atrial 
Cli•ical Ian • ._nllar 1'15) 

Japa••• raHarc .. ra han •iac.-are<I a oav 
ooc••• wic• tMJ' Hliawa ia aaaociate<I with h ... o 
caocar of tlla atooac•. 

'nla DllA ••• i• tt.a t•-'• a..,.ri-•t• -• 
clooa<I •iractlJ' froa tiaava ••raicallJ' raoo•ad froa 
t•a atoaac• t ...... ra of 1>atiaota at t•• •atiooal 
C:aocar Caatra io TollJ'•• The t•- traaafacte<I 
•II JTJ calla - mouaa calla .. ic• ara ua• aa •• 
aaaay to ••tact "tr .. oafoni•" ave••••· Da 
traoafactad calla prod.cad t-ra llllao iajacte<I 
ioto oica with a DllA prolla. laaaarchara i•aatifiad 
..... aa.-aocaa a..,raaae<I ia ca~la taliaa froa t•• 
t.,.....ra .... to •-..atrata t•at the traoafo111i• 
•••uaoc• - t•• aactioo of DllA .. ich cauaaa the calla 
to He- caocaroaa - -• of 111..aa oriaia. 

n.a oav ooc••-'• traaafoni• ••••K• 
coaaiata of aaarlJ' 60 llil°'41•• 1>•ira. oalii• it the 
loaaaat •iacoYarad io h .... o llllA (the •••raaa laaatb 
ia a.._t 50 llil ... aa 1>•ira). A oora aiaoificaot 
•Hfaraoca ia t•at tu ooc••- ia oot i.-IC11aa• to 
the!!!&••• f-ilJ' to .. ic• tlla oajoritJ' of tha 
aaturatlJ' occ~rriaa traaaformi• 1•-• ~hua far 
•iac.-ar•• ia ..... t .... ra Hloaa. Th• raaaarchara 
aeta•li~~. h..,.•ar, that it ia cloa•IJ' ralata• to 
..-raf, a ratro.iral oac ..... wic!t cnaaa caocar ia 
•lea. (lstractff froa ... lciaotin, Z4 October 
ltlS> 

r....,.iaa-ralat .. !!:''"• craata aav pr .. 1 ... 
I• ar .. i• 1161 .,4 le 

Cartaia AIDI 1>atiaata, ... athara vit• 
c ... itioaa ralat• to AIDS, ara at rialr far 
...... ,,,. ••••r• raapiratar)' iafactioaa aaol 
c-.llcatfoaa, ... to 1. r-1 ..... 
I. iaf1 ....... acco,.i• to a ., .. ,. juat ra1>artad la 
AIDS laaaarch. n.a article .. titled "C:.....itJ'
IC.lr .. lacrarial raa-iaa la llwaaaual lfaa: 
Pra....,ti•• l•i .. oca for a Def•ct ia lloat 
.. •i•t-a" h vrhtaa 11J C:la .. •· .. rata, 
.,.,.. J. A.Ir, ... lic•ard o. W.,.ar, fr• the 
Oi•iaioea of C:aaaral lataraal 11a•1~1 ..... 
lafutiooa Olaaaaaa. O..,art••t of lldiciaa, 
Cedara-liaal lldlcal Ce•car-UCLA lc .... l of lladiciaa, 
Loa ... el••• CA. 

1"• ., .. ,, .. le• tool! ..,.r chraa J••r• .... ••ad • 16 •la patlaaca ... lttff to c•• 
Cedara-tlaal ..,lcal C:.acar, All II .. •oc-•tad 
p-occal or 1. iaflN•!!! p-i• - - II .. 
.,,, c ... lcioa• • ..,.. co lacr•••• tlle rl•• of 
c...,Ucati••· ._ of thaaa 1>atleata wre 
.......... ,.. Ulloa c--.ar•• to hateroaa•-.I 
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c .. trola. tM r.-aa .. 1 ar...., .... a -• •iaa.er 
c ... licati .. rate. iocl .. iaa a ~h hi&Mr fr••••~z 
of actarC!alia, CCIOl'licat.-4 pri .. rz iafacti-. 
.. itil ... r i ... 1...aot. l ... ar aoti•i•tic th•r&PJ'. 
and a l ... ar .. farwaaceoca .,.ri ... 

AIDS ia pre .. atlJ' •efi_.. •J' •ctiaical crateria 
raflacti• a 4afact i• call-i:llad i-itJ' 
occvniaa io t•a •••-• of a •- <••H for 
dioioi..,e4 ra .... a•"· ..,_.,.r, U1a Caetara for 
Diaaaff Cootrol (CDC) atata• tllat "t•i• ca•• 
... fieiti- ..,. .. t aocl .. • tlla f•ll .. acU•• of AIPS 
.. aifa•tatiooa.• 'nli• at..,. a..,loraa thia ... DCMIO 

•i-o•ioa. i• aa •tt...,t for f•rtllar dafiaiti-. 

'nla reavlta •f tllia at..,. are aiaaificaat -
t•i• ia the firal aoalJ•i• at•...,ca• tllat aaaociataa 
AIDS or •.,re-AIDS'" aod a dafact i• lloat ra•iataoca 
to cartaio l'J'Oleoic aafectlooa. i• tllia caaa 
apacificallJ' S. ,.......iae .... M. i•fl .. aaae. 
Alt..._• t .. •aat oajoritJ' of AIDS raaaarc• to dal• 
.... ....,.rt .. iatic iafactioae aaaociat_. vitll T-cell 
dJ'•f-tioo. raceat atvdiea uya iocraa•i•IJ' •"
ahormalitiea io th I-cell fuecti .... -11. 
Acca,.i• to t .. autMra ci t•i• article. "fvrt•ar 
at•iea of I-call fvoctioa a ....... OCJ'laaia allould 
M .... to alvcidata CM dafac.ta ia boat ra•iataoca." 

For fart•ar iefcrrmatioo cootacc tN pu•li•••r 
of AIDS IESEAllCll; llarF Aao LiaMrt. loc .. 
157 Eaat 16t• S~raat, ... Yara, II\ 10011. 
UIZ) Zl9-Zl00. (Source: .... lalaaaa, OctoMr 
1915) --

Lipid• .. , praYeat iafactioo br llTLV-111 •iru• 

A c ... iaatioa of li1>ida could 1>re•aot iefactioa 
of huoao calla I>)' HTLV-111 •iraa, vltich ia 
i..,licatad ia th• da•alopoaat ~f AIDS. k••••rc.,.r• 
frao t•• •ati .. al Ca11Car l•atituta. Yale U•i•erailJ', 
tb• Uai•er•ilJ' of Florida aad Prasia Ploanoacautic•I• 
iocubalad huoao pariph•ral-•lood IJ9PlaocJ'l••• 
BTLV-111 Yirua alld the l'pid ca.lliaa;ioa AL 721 for 
90 par caat plua cell 1>rotectioo. AL 721 cootaioa 
DaUtral al1caridaa. phoa1>hatid1cboli ... alld 
?boapllatidJl•lllaaolaoi .. ia a 7:Z:I ratio. aad ~a• 
astract cllolaatarol frao cell ....,r• .. •· 

A t••l tu 4etact aatibodiea to the HTLV-111 
•irua haa ..,.,araallJ' Je•• da•alopa• at Caollr•da• 
Uai•eraitJ'. Th• te.c uaaa ao i•olate of tba 
llTLY-111 Yiru• r..,licata<I io the iarpaa T-call 
liaa. Sarao a...,laa ara iacubac• with 
acatoaa-fi••• HTLY-111 coatcact•• T-calla. Thaaa 
calla Ila•• •••• l)'aa.I llJ' Cha accioa of tlle Yirua. 
The aoti1H1c11-.irua CCIOl'laa vllich raoulra i• 
datactabla bJ' parosida•a or f lvoraaceac ataiai ... 
f&atraciad frao Cliaico. II Octollar 1915 aod 
Cb•ical a .. & .. 'JiiCii"l"9 .. _. II ....... , 1915) 

Cliojcal trial• for AIDS treat-at 

IC• Ploa1118cauticala aH loat .. a ioc1a111 llave 
atartad laraa-acala huoaa cliaical crial• for a dr,. 
to treat AIOI at ... Torti Uai•arailJ'/C:oraall hadical 
Caocar, llD A~raoa Hoa1>ltal. , .. Uai•araitJ of 
louthara Califoraia fLoa Aaa•laa), cha Uai•aratlJ' of 
Califoraia (la• Diaco) a ... tlla Uai•eraitJ' of Mi-•. 
Th• firoa viii Jaat c•a effactiYaaaa• of rilla•iria 
oo 350 1>atiaata with AIDS•ralaca• cGmPt• .. •· 
li•••iria vaa daval-.ad 11J ICll aa a •r ... -a.,.ccruo 
aoti•irat, a .. Ila• applicacioaa aaaiaat •ariova 
•irallr ... UC ••• ,....... ICll ... , ..... joiaClJ' 
oprrata llla 1M1Claic aci• raaaarch iaalituca. lllhicb 
la reaaarchi .. a vi .. , ... ~ of aati•iral c-. ...... 
(l•tractff frl/lll8 Ctlaoical llor•••i!I l!p•r,ar. 
7 Oct ... r ltlS) 

AIN mrca 

'Iba ••lat..ca of AIDI ia Africa ia acitl tha 
aourc• of •r••t r .. tr .. ar•J• lacl .. caa of cha 



•n••I••• of tM •ieeaee •re -4a llJ ro .. _ taati .. 
of •1oo4 for ••ti ... iaa to the AIDS wine. Tiiey 
• ... eat t•at the •i••••• ia ••r• .. i .. froa caetr•I 
Africa to -•taro ... •-than ••rt• of tH 
cootioa•t. S..-. acia•ti•t• haliawa that the ta•t• 
la .. to •o ottreati-tiM of the prolll•. There ia 
cutroweray. too. •'-t ho• the •irua i• tra-itted 
ia Africa. A thir' ••y •-•ti .. ia ..,ether AIDS ia 
Africa ... AlllS ~le.W..re are the .... or •iffareat. 

Tlta .. jority of ca••• of AIDS ia tha US ... 
Ila....- are atill -.. '-•••ual -o. llMlt i• 
Caatral Africa. e..-cially the capital• of lain. 
...... a .. Us• .. •· tha ....... affec:ta - ... -o 
al .. •t .... 11y. 1hia fatt alooe ...... it witelly 
i ... rtaot that acieatiat• ,.,., for cartaia eaectly 
.... the AIDS Yiru• ie U••itted i• Africa. 
Accorii .. to Dr. Aoaa laylay of the Uaiwereity of 
, ... ,. ia ........ AIDS i• Africa h tu - .. AIDS 
a.,....ra al••· llMlt 1iwao ita prewal•oc• - .. -•· 
other• h•YO •oo•t•. 

... y HHHCHH Mli•tt that the AIDS Yinl8 
orialNt" io Africa. llyroo CHu. of tlle Ruwari 
khool of "*'lie Baalth io ... too. hao holat .. • 
•in• that iofec:U capti•• aaca41 .. a ... prod11eeo • 
•inaae io tM .. neya tNt reanlllH AIDS i• 
h ... ••· The win11• ... ich heh•• c•ll .. ai•i•• 
T-1,......tropic wirua t~ III (STLY-111 aac). 
rea .... laa the h ... • AIDS wine wllich lokrt C.llo of 
tlle US'• latioaal Ca.car laetitut.e ia .. tlleall•. 
Marylaacl. l•llelln h ... n T-1,..11ou .. ic wirue 
t~ Ill (HTLV-111}. It raaelllllea it both iD 
•flP••ra...:e ... haha•iour. STLV-111 too h•• • 
praferaaca for T calla. Mace the talW 
T-1.,..hotropic. 

Accorlli111 to I••••· •arioua r .. io•• of the 
~•oa• iw.•i111 uP lr!'l.Y-III •ad STLY-111 are cheair•lly 
wary close. he•i .. eioiler 1•••tic cod••· laaa• 
h,.otheaiaell that the AIDS wlrua oia~t ha•e flrat 
affected ... ••Y•• before lleioa traa .. ittell to a 
h ... a IN>i.. io llhat he refer• to •• • ~rare" 
awolutioaary awaat. 

laaea loo•ell for aatibodlaa to STLV-111 la the 
•looll of Africa• 1r••• .. •••Y•• the apeclea ooat 
Pra•alaat In tho•• reisioo• of caDtral Africa la 
llhich AIDS la fouad. Ha fouad that 40 p•r cant of 
the triill .. akeya teated .. re poaiti•a for the 
•l•iaa-.lrua aatib:llly. I•••• ha• 1iac:a ahotnl that 
the •iru1 iafectiDI Africa• 1reaa .. n••Y• (llhlch he 
call• ITLY-111 ACll) it •ery ai•ilar to STLY-111 aac. 

To take thi• 1tory to It• loaical coaclueioo, 
l1ae• looked for 1 relatloaahip battMaD STLY-Ill ACll 
•Dll HTLV-111. la fouad the aatl ... iea of allovt half 
of the peopla ha teated in the US, vllo hall at .... 
tlDe ac•ulrall AIDS antibodiea, reacted with STLY-111 
froa Africa• areen aoakeya. Of the Alric••• he 
ta1tr.ll, 97-100 per cent hall antllilodl•• that reacted 
with ITLV-111 AGll, 

Th••• esperl .. •t• h••• con•ioce• .. ., th1t the 
AIDS vlrua that la wreaki .. death ia the Voat ia a 
.. toted folW of the vlru• that ta ~areatlJ ead .. tc 
la Africa• •r••• ..... ,,. A relate• ,1ece of 
evl•eace 11 that llTLV-1, a leuka .. ia vlru1 llhich 
laao• ••1• i1 another ...iter of th• h ... a 
T-1,.,hotropic viru1 r .. ilJ ia alto chouahc co h••• 
orl1i•ate• In Afrlc1. 

llllac Africa• 1cienci1t1 caDDOC UINler1Cand 11 
1111, Chi• "rare" evolutloearJ evaat 1hould ha•e heeo 
coefioed 10 loaa co Zahe. 

Allocher •jor piece of •'•lllonco 1 lnkiDI AIDS co 
Africa 11 chat aatlllodiee co Cha Allll vlrua h••• 
"90• fOlllMI i• blood Chae ha• Ilea• 1rore• for ICllll 
1•1r1. Tllo 1corad 1er•J11 ,..,lea pro•ac1 tlle 
... ,.once of the Iii••••• la Cho us. lichard Tedder 

11111 I I I II 
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of the Mill•l••e• Bo•pital i• Lo8'oa. hOtMvar. 
~aliawaa Chet tlla te•t• a• .. to ••tact aatia.odiaa io 
the atom eera were .. re •ri•itiwa tbao thoaa 
availallla ...,. (latract .. froa llew Scie•ti1t, 
21 .. .._..r19H) 

0.. receot object of ... l•tioa i• a ch .. ical 
call .. olpha •iflaora.ethyloroithi•a (DfllO); the 
•i•e••• it care• ia eleapi .. •ic•11a••· .... t it could 
lie affectiwa aa•i••t other tropical ••r•aitic 
•ina1e1, aoae vina• iafection• aad even llHMlel 
caacer. 

DPllO h ... ,. •Y Merrell Dow Pllaroaceatical. vllo 
•nelop .. it vith llew Tork U•iYOnity •ocl Pace 
Uoi,,.raity i• •ev Tort. Lite .. .., caocer llrvt•• it 
iohihit• the 1rowth of all faac-.fvilli .. calla. 
DhlO'a aecrat la that it i• ooly •lowly ebaorbad by 
aoroal cello, .. ile the trypaDaa ... paraait•• 
("tryp1") .. ich cauae •leepi .. aictaa•• •h•or• it 
r.,i•ly. Try•• cba .. • their aoti1••• to ..... the 
._.Y'• i..,... •yet... DFllO atopa that. It prawa1ta 
th• tr,P• .. illliaa new ••ti1••• a .. allow• th• 
i-• ayat• to catch up. 

lo the Slldaa, ... llllO-apoaaorecl trial care• 97 
oat of 100 tleepi .. -1ickaaaa patieata, io .... of 
vlloa the p•r•1ita1 hall llaca.e ra•i•t•nt to other 
llruaa. Ia 1a.a. al••· the paraaitea hall iDYadell the 
ceatnl aen°"• •J•t• ....... the coaditioa 
difficult ?r i-.01aible to treat by other oaa•• and 
•eadi .. the patiaata iato c ... • Cheace the oew 
•r .. '1 Dicta ... - raaurrectioo dr .. ). 

Preli•IDary teat• ,,.S••t thet DhlO i• al•o 
proai9i .. OlliDat .. re than OAe 8lOla of Cha life 
cycle of the .. 1arial paraaite ...... ai11t the 
lliffereot tied• of trypa llhich cau•a Chas••' •i••••• 
In Caatral aoll South Aaoerica aad leia"-4ai11i1 ia 
the Middle loat. DFMO •iant wort aa•i••t .... h ... • 
virua iofectiooa, not•bly cytoeeaalovirua (CllY), 
vllich caa kill tr•naplaat patie1ta. Dr. Sta• T,.e, 
worti .. ia the wir?ICllJ llepartoaat of Sc. Kary'• 
Hoepltal ia Loadoa, he• ehoua that it caa arre1c the 
arowth of CllV ic laboratory culture• without 
11 .... iDI the b.,..o cell• io which the viru• 
re,licataa. Clatractell froa The lcoaoaiat, 
19 October 191S) 

Treatoaat ia 1iaht for tropicrl Iii•••••• 

..laria, the ... t i.,ortaat para1itic Iii••••• 
of the tropica, h•• beaefice• froa aoaa dr ... tic 
atrillea ia r••••r~h in the pa1c two yeara. illlo .. 
the breaklhroual•• ha• been the clo•I• of 1Urface 
coatia1• of the aporoaoite ataae of Pla .... i .. 
falclpar .. , tho oraani•• re1poe1lble for tt.o 
••••ra1t foroa of .. 1ari1, lsperl .. nt• with aol .. la 
have 1houa that an iaoculatio• with the asnthettc 
1poroaolte coat tri11er1 the bD111'• ,....,.. ayac .. 
iato action. The lateat report of Cha Vorlll Health 
Oraaala•tloo'a Special Proar .... for ••••arch aad 
Traial .. lo Tropical Di•••••• predict• that a 
wacciae "ahoul• aooa Ila re .. , for loitial toaicity, 
toloraace ... efficacy teacias"• 

OCHr reaaarch haa illeatiflad aatia••• oe the 
1urface of lllffereat paraalte1 la their aaaaual 
1t .. ea that .. , orfer • .,.. prorectloa. Thia wort 
could pr••••• eaother approach to ... , .. a vacci••· 
MeaMlhi le, -oclODOI antibcMllea haw beea ••a4 to 
llewolop a al .. le, apeci••-•peclflc ••••1· called cha 
Zavala teec. which illeatifla• aporoaoltaa I• 
infected .. a4uitooa. Tiiie tHt could becoaa a 
p0"9rful cool for ... 1cori111 tho •'read of •tffer1nc 
typat of ,araalto1. 

'The "•PPIDI" of cha i-ae ayac .. •a ,..,... .. 
to .. 1aria 11 •110 pr .. i1i... le1earchora, 

II I II 111 I 1111 



.,...,t .. ., t•• ..-cial pnsr-. i.an illllHtifiu 
aa ••tia•• of •· falci .. r.a. •••i•f tellll ..... t•• 
par,•ita laawaa ita liOaL. t•• red •toollll cell. i• the 
•- liwar. laaaarcHra are alao aNIJ•iaa a91111 
i•ntif?iaa tu _ ..... of •i- acid• i• t•• 
ao-callellll s-.. tiaeu. •ic• ti.a acbi11.011t ataa• 

r••······ 
..., • ..,... aa•i••l .. 1aria - tile firat for lO 

7eara - are c-i• Mt of wn t .. t ti.a apacial 
pr•r- ia • ..,..rtiaa - cba treat-•t ot .. 1ar1a 
viti. • ..,.... 0.. _, • ..,.. ia ai• .. o••· tM actin 
ia1relllliHt i• • Clli•H ... iciNl ....... Artm•i• 
•-· Clli-u acie•tiata ••" atllllf .. t .. c..,.... 
...,--_of it• .. riwatifta. ,..,. ab- t•at t .. 
c......,.• wn .. icltlr aaaiut -••ri• c••ellll •r 
P. falcipa...,. ••raaitaa ti.at are reaiat .. t to 
c"o~i•. , .. •ns -at c_l,. talteo to preft•t 
a91111 trear. .. larie. llea..,.ila. tll• .,.cial pn111r
ia tr,i,. to iatareat fift pllar.oceatical co.r••i•• 
i• ..... lapi• c..,....a to •••tro,. tlle paraair:e'• 
aclli-tal ...... fa tM ltloollll. 

Ia otMr '91:Htiallr i.,.n .. t reHarcll. 
acieati•t• llawe calti••t" tM eatra-ar,tllrocrtic 
f .. r:ailllle t .. 1 .. !II ... cell) at•H of Pl•-•li
•i•u. pa•i• tM .., for tM ••••l.,...at of 
K'iiii•iaa tacllai.-• for c..,....a aoapact .. of 
INi• active aaaiut tM paruite ia tlla ti•-· 

lclliatoa.iaai• ia OIMICMr •i••••• vlloaa 
.,.ateriH are ar .. ullr ••i• aol.... O• llopafol 
•ia• ia that acinti•ta ..... i .. oc•• i-it)' ia 
rate ., iaocolati11& t ... witb particle• of 
paraalt••· n.., - ...,. to tall tlla reap-• to 
Htiaau ........ ia Ii ... -.. AatilllolllliH fr
rat• iafacte• uiti. lc•i•to ...... •ao•f bill the 
paraafte ia tbe teat r: .... !Mat ao far there ia oo 
••i.._e tbat tha .... tLiaa i.a,peaa i• liwe 
••f .. la. ao..war. •ica wacciNta• with a Ilia• •on 
of irrc•fat .. ••raaitaa •• _. to .. c_ -ra 
raaiataat to ••haa..,.ot fafe~tioa. laaearch 
atr ... lr •Ull••t• tbat b111Naa do ••••lop i ..... itr. 
hot att..,ta to pia 1111 ... tho t~e of 1 ..... reapoeae 
re1poo1i•l• ha•• .... •••uccaa1ful. AaJ •acciH 
1&•i••t achiato,..iaaia , ... , •• a 1ot111 ua)' ... ,. 

Lapro1r ia the di••••• for wbicb raaaarcb oa a 
YacciH 1101 .... lH -It pnsnaa. Taata oa h-D 
•oluat••r• ha•• .. ...,. that iaoculatioaa of kill•• 
P.t:°'accari• 1.,, .. era Hf• aod eftactiH. la 
eaaaueJa, aut,orUiea haft ..... tHthl 8 Y8CCfH 

coaai1ti• of k~llallll M. l!Pr•• alld ICC aa•i••t 
60,000 people a.,oaellll to 1.,roar i• tbeir bome1. 
Oaa r••••• for the 1ucce11 i• tbat tb• whole, killed 
oraaain produce• aa •-• raactioo. llowwar, th• 
r.,ort li1t1 ae•aral ar••• of baaic r••••rcb that 
••••• to .. doaa. Oaa would .. to iawaetia•t• war• 
to ••f•••r Eacharfchia coli alld otbar ora•~i .. a to 
produce tH aatia••• of M. l .. rae. Vork mu1t alao 
ha ._ oo dias .. ecic .,ica, aad oa further 
uodarau .. i• of the 1-.. 1recn'1 rea.:cioa. 
leaearcher• aleo .... •• aai .. 1 llOClal to aaahla tlla 
1tullll)' of !low th• di••••• ....... it• wictf.,• .. r.••· 

rilari1ai1 ia •,,...,of di•••••• cau••• •r 
filarial wor.. aod tr••••itt•• •1 ltloollll1u.:ki"lt 
fli••· Tiie _,, oo'orioue i1 oachocarcia•i•, or 
"riwar hliad .. ••"• which •ffact• •bout 40 •illioa 
, • .,,1.. 0.1,ice tlle 1raYiCJ of ci.a •robin, oo aafa •nis• aaf1c for treaci .. laraa aumltara of , • .,1 •• 
lfowlwar, ia the pa1c tllO r••r•. aciaati•t• ,..,,.read 
hr tha .,acial •roer- llaft acraaaa4 thOUH .. • of 
c~ouallll• i• aaiMlll. Two of tlln ara •l-H , ... , 
for caeca ia 11...... 'Illa .. ,t pr .. i•i• i• 
tawal"llllCCia, aa aatiltiotic d1ri•ad fr08 ICr!PC!!!••• 
•••,.itilia. !leaouhila. ra1aarchar1 h••• ••tacc .. 
fllarlai ••ti1••• i• Che .,.., fl•i•• of P•tiaota. 
1'li1 re1aarcll ., •• , cha ••••i•ilitr of devel.,i• • 
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tecbai, .. to di .... •• t ... •i••••• ia the aanoa. 
.. fore ita effect• take hol•. 

Africa• trypeaoa.iaaia ia a .. t .. r di••••• with 
.. waatati• coaa..-aacaa. hot uitll oo olllle•uate er,.• 
for tra•t-•t. leaearcll here ia focw•i• oa teat• 
to detect i•fectio• earl,.. The pr .. 1 .. uith 
di .... •i• ia tlla field i• tlwlt, ia iafactioa• of 
Trzra ...... lln.cai ,,..ieaae, tlle ....._r of 
paraaitae ia tlla ltlood wariaa areatlJ' froa ••r to 
••J· Para•it•• .. ,. lie •ifficwll to apol. evea in 
l•ra• ._,, .. of blood ••-i_. ,....r tM 
•icroacape. Sciuti•U wrki• for tu ,.ecial 
pnsr- llaft ••welope<I • caatrif1111•• tacllai.
lllat coeceatrate• ••r paraaite• ia a blood •-.le. 
Tlli• ie atill li•it ... i.ouewar. ltr CM "...-off" 
.. cure of tlla •i•••H· 

S- pota•tial lr wHfwl 1111..,..1 are coai• owl ot 
raaaarch. 0.. c...-•. •• oraithi- •acarhoaJl•H 
ialliltitor a•iahtared ia coalliNtioa with •• 
aatfltiotic, car .. •ice of i•fectio• hJ TIJP••o• ... 
ltncai lln.cai. ,.._••tic al c..-iaa are -
carrri• .. 1: f•rther trial•. ..__..;le, tw of llle 
100 c ....... • acraa_. II)' tlla proar- llaft pro•" 
actift. 

Cll•ea' lllliauaa ia itlla reaolt of iafectioa ., • 
Soutb ._ricaa ,,,, .... _ T. cnai ... at of the 
neaarci. ia c-ucratellll o• coatrolli• the ftctor. 
tlla triatoai .. or "lli••i• llci&"· Scr•••i• teat• io 
the lahoratorr ••·• illlla•tifi .. 21 cQ9POUOda 
pote•tiall)' ••itallle for ri4•i• tra•afuaioa blood 
of t .. paraaita. I• aoothar project. aciaati•t• are 
tHtha • 4i1& .. •tic kit baaellll •• -•-1 
aacilllolllliae. (Eatract" fr08 ... Scie•tiat, 
2 ... _,, 1916) 

le•earch o• aai .. I a•••• 
Laa .. r livaatocll 

Productioa of fat-fr•• liwaatocll i• ._ 
po11iltla. tllaaba to a .... 1 tacb•i•ua llllawalopallll •r 
hiock .. i1ta at lrita1•'• llaoa1h l••••rch 101titute 
fa Scotlalld. Led h)' Dcwid Pliat, tbe ra1aarch ta .. 
hal da9elopellll a •arua CODtaiai .. aatilllollllia• which 
artacb aad da1tror lllollllJ fit. 

Tiie ••rum coatoia1 a •iatura of aa:illlOdiaa. 
each of wbich ia abl• to Iliad to epecific •ii•• - or 
aacia••• - oa fat cell1. Pat cell1. like other 
calla. h••• • lipid hil•r•r INObraDe. The 
aotilllodiaa attach to aatia••• tbat era u•i•u• to fat 
calla. Oace bouad, tba aatilllolllli•• .. rb out the fat 
for daatructioa. llowavar uhat happ••• to the dead 
fee call• ~aa rec to Ila fullr aatahli1hed. hut Fliat 
.. Ii•••• tkat tll•J are •aaradallll to fr•• fattr acid• 
which circulate io cba bloodacra... Pliat 
••ac•l•t•• tbat fr•• fatt1 acid• .. , provide aaar11. 
or buildi• block• !roa whicb lllodJ cell• otbar th•• 
flt calla are toned. 

fa caata carried Otat oo •h•., the raaaarchar• 
fou .. chat apart fr08 daatrori .. tha ••i .. la' fat, 
the aatiltolllli•• al10 pr ... callll the •r•tll••i• of 
protaia. 

lo far, wrk at tbe iaatituta ••• focu••• 
.. ioly oo ahe.,. Th• r•••archer1 iajact the aai .. la 
with fat call• takao fr08 rate. Tha aha•' cha• 
,~oduca aatilllollllia• co tlta rat call• cbac ca• Ila 
raia .. ia •itro. T11aoratic411J tha t•cllni•ue caa .. 
.,,liallll to ••r •••cia• - ••••· poulcrr. ab•••· or 
•••• hue.••· ,liot aaplai .. d. 

The pro1,acc of 11i .. iaa d ... olta•• ....... , uitll 
a •iaala iejaccio• la °'"'ioualp attracti••· llut 
char• are a aumltar of c..,licattoa1. 



For ..e. tllere en •ifficoltie• i• r•••• .. 
..... ••tilNMliea. t ..... Fliot e..-ct• t .. t t•••• 
•ill .. -re- io tM ••r fot,.n. 

Tito ot'-r -jor fur h t .. t fet. ooce it i• 
• .. u.,n. -Y aet •epoaite4 io erteriH. le .. i .. to 
•ia• lltlool! rr••••n ... lleort •iaeaae. 

..._rtlleleH. tM aoi_l..._• .. neeorc• h 
Ph&nHi .. wll .... rliot OJIPOCU t .. t c-rciol 
triola will '°Si• wit•i• o.._t t•r•• r••r•, wit• 
rro.twu nad1i .. ti.e _..._t-.loce t- yeara loter. 
(btroctM fnm llew Scintiat. 5 Dec.-.r IM5) 

Fertile .. 1 .... ••• •i•torz 

A report io tH .IGO~I of ti.e l!y•I Society af 
11 .. iciN .. •cri'-• t'- firat ocieotificolly otteote4 
fertile .. 1 .... •er f-1. Tlae ••i-1 a••• lltirt• io 
ltll. foor yeero later loi ..... IOOI li .. io Y .... 
._.i Cai ... hll Vei. of tbe loetitote of C.-tico 
io leiji ... coofi.--. t .. t tM -•r •• i .. en • 
troe bylltri• .. 1 ..... t .. t t•• oin of Mr filly -• 
r~lltly • ..... 7 ... a...t .... ota•lM wit• t'4 .. 10 
for• I ... ti•. 

Tlae -ti.er •iM io lt&J. lllat eoalyoio of i.er 
ci..---a •"-"ti.at••••• witllout .... to 
bylltri•. lo rorticolor. Iler t- 1-c•r--• -r• 
cleerly - of bone ... - of •oe1tey. Ber 
offopri ... collH Dr .. oo r-1 .... 62 c•r--•· 
ti.e •- .-..r •• • d ... ., • ... lltotlt of ••r 
1-c•r-•-• wre d ... ey. Ber •ire ••• •••--' to 
'- tlte ..... Y fooilior witb ber -t•er, oo abe hod• 
c ... let• aet of dookey cbr-•omeo, litot ••• elao ... 
H•erel pairn .... ., d•r-•-•· nae coocluoioo 
ia tbet oho recei•ed tbe pairM cbr-•ome• froo ber 
.,..tller. The -tber oleo cootributH oome ltoroft 
cbr-•ooe• to ber fool. 

lotereoti .. ly, Dr .. oo Foel looll• ... re like • 
cbieaere tbea • bybrid. Tlaot io, ••• ••ow• a 
petcb110rk of boroe, doa••Y •ad ... 1. cborocteri•tico, 
ratber tho• • blend. 

bectly bow tbr d-'• oisture of ...... elld 
doo•ey c•r-•ooe• •esr .. otH to for. a fertile eaa 
io not cleor. ll!atoricolly, otorieo of fertile 
..,, •• recar end II••• • c~ pettero. AD idea 
called effiaity could accouot for tbi• r•ttera. If 
the 011I•'• roteroal ••t of dookey chr-•ooe• were 
co •tick CoS•ther tbroualt •ooe kiod of effioity tlley 
•i,ht all i.. eatnocled i• the ..... poler llM»dy efter 
•io•I•. Tiie cet•rNI Ht of borH c•r-•ooe• 
llOUld theo i.. pr•••nt io tbe eaa. weiti .. to ha 
fartili•ed by either • bor•• .,. ...... toaooo, to 
Produce a borH, or Illy a doo••Y .,.e.--to•-· to 
Produce aootber ... 1.. Uofort ... tely for the 
•ffioicy theor7, Or .. oe roel, tb• firet proweo 
offapri .. of • 011la, receiwed ltoroe elMI dookey 
cltr-•-• fr• lier -ther. --

Dr .. oo Foal ia oow four yeero old, •1141 "i• 
ocrooa •DOUllll to pious~• fiel• lily lllereelf", lbe 
.1 • ., ...... •tr ... cyclH of OHtrOU• "-"••iour, •" 
eay Ille fertile lleroelf. Clourcr.: •aw lciaotiot, 
3 Octollter 19!i.>; -

Jallrfiob rrocai• •ececta calci .. 

Ceoatic Jofo.--cioo laperi .. otal l.alllorotori•• 
of 1,.a11u U•'••nity lledicol lkltool llH cl-• cite 
.... for ae4uorio, • jellyfioll proeei• iOYol••• io 
colci__.., ..... , llliol•iNocet1ce. lo collollloratioo 
wicll atiaao rorr., Tollyo, it i• eapr•••l11 cite 
proe•i• fro• At!oorio •iccorlo I• IOt'lloricllio coli 
H cite ffr & 1ter to ... ,1.,111 • plloc-crlc 
H•OJ• C~'Ulll llcCr..-IJlll 'o lttceclloolsr 
"-8ccll, ~ .. .aer HHJ 
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llialtt yellow t .. icllrooc riaoeat• aelectiwely 
cooce•trol• certai• .. cola io tlle ltlood cell• of 
tMicote -riN ora••i .... accor•i .. 1.0 noeorcll•r• 
at Col ... ia Uoiwr1ity ...... ,. - iooletff ... 
c .. rocteriae4 o tMicltrCIOlt for lit• farat tioe. Tl-I 
io tM -jor c....-•l of at leaot f-r -jor ... 
f-r ai,,.r rolyplleoolic yellow riaoe•ll f .... i• tlte 
1111 ... of t•• t .. icote &oci4ia oiara. wllicll 
nlecthel:r cweotrotea •a ... i .. Ir- •-t•r. 
Otller t•icateo c011Cntrote otber •t•I• aooclt •• 
iroo, siollti-. tutal .. a .. -•••oe. n-1 •• 
ioolotd .... r •-rolltic c_.ili ... -ill 
c-rif•d c-t•rc•rr••t cll~t•r .... y. It• 
otrooct•n Ito• Mn .. t .... i_.. ooi .. cM8ical ... 
•ll'fttroecopic -tllloda. Tito reae1rcll -Y ltelp 
c?•rify tlte lllioc ... icol role of ..... ; .. , wlaicll ia • 
.-...irM trace •l-t io lt-u. (EatroctM froo 
Clt-icol ... ll•i-ris ...... Ill Sept.-.r ltS5) 

leaearclt o• plut aeoe• 

Sec ... ae .. rati .. , ... tra••f•r io pl••C• 

I• recnt :r••r• oci .. tioto ltawe foc•r .. 
coui .. ra•I• atteotioe .. tll• .... lopae•t of 
traoaforeatiao ayst- for 1ti1nr rluu. lo 19IO 
II. a. Dewy ... c~r••r• et t•• Uoi••r•ity of 
.. lti ... lt- ...... t .. t dicotylMe80U1 plaot 
protoplo•l• c08ld Ito directly trao•foroed by lb• 
iotroductioo of Ti pleooid NIA i•oloted froo 
A!lrolitocteri... loitially Pawey tried 
poly-L-oroitlli .. - llllicll bad beeo oucceoaful?y aaed 
lly Jopo .. ae "°rkera to obtoio reproclucillle wirua 
iofectioo of ioolated protopleot• - to oti ... lote tbe 
opt••• of pla .. id OllA. HDoiewer, l~• freq .. IM:y of 
troooforeatioo io 1980 vea ooly olllout I i• 100.000 • 
Sioce tb••· ••riou• odditioaol cb .. icol oti011li 
Ci1Kludioa polyetllylcae alycol) and deli•err ayotl!Oll 
<•ucll a• lipooC101to) •••• baco tried vitb little 
•iaoificoat iocr•••• io troooforeatio• fre4ueoc7. 

leccotly Ioao Potryku• and coll•oa--• ot tbe 
Friedrich llieocber Iaotitutc Cloo•I. Svitaerlaod) 
reported tbe de•elopoeac of a hi&bly ef ficic•t 
.. tllod for tlle direct trooofer of DllA to plaat 
proloplooto. Approsi-tely two per ceot of all 
colooie• tllr7 recowa· without oelectioa ore 
crao1foroed. 'nli• •r ... tic ;.,row ... oc i1 ••• lO • 
coolltiootioo of e4uolly i.,ortoot factor•. ilKludi .. 
tr••t••t of cite protorl••t• w;c11 • Ilia• wolt .. • 
electric puloe Celectrororotioo). orci•isotioo of 
tlle polyetllyleoe alycol cooccotratioo. additioo oi 
polyctllyleoe 1l7col ofter the llllA, aad tlle 
opplicatioo of • brief llc•t ollock. 

Th••• reoulto could aeriouoly t..,t -•J plaot 
-l•cul•r lllioloai•t• to ai•• .. •• ; .. wllole 
Aarolllocteri• •• tlle deli•ary •a••t for clle 
tr1oofo.--tioo of plaot rrotoplooco. Such 
co-cultiwotioo 1•oorolly 1i•~• trooaforeatioo 
fre4uoocir1 oo tlle order of ooe ,.,. ceot, •••it 
doe• oot work •toil for• oimllter of apeci••· llOre 
i..,.rta1t ell•• the oliallt iopr,• ... ot so frequeocy, 
electr.,orotioo appear• to 110rk oo lllotll dicotyledooo 
aod oot10Cot7led .. a. Plaot ociaoci•t• olloul• •loo 
fiod ic eoaier co .. ,. wicll iooloted clli .. ric OllAa, 
wllicll coo lie p~oduced io quo•city, ratoer tit•• 
depeodill oo tlle iooercioo of de1ired 1•N• ioto Ti 
pla•i••· 

Kia• fre4 ... ecy , ... trao1for aloo prni••• tlle 
opporc•oity co ollltoio cell• crao1foroc• for .... , 
cllao ON Lr1ic Cco-tr•••foreatioo) lily ieculltatioo of 
tllo procorla1c1 witll 1ti1b cottee•Crotiooo of DllA 
rerro10ncl11 Cit• •••ir•• 10001. Tlli• eliaia•t•• tllo 
.... for el•llloreto pl1ooi• c .. otructioeo. 
Clauocc .. fr- lioeeclloolnr. Vol. '· Dec.-.r ltH) 
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Cotto• &'""'8 ia Te••• teat t_..• 

llllile crowi• •-.. i-• of cott- cello ie 
caltan. TH&a Teclaaical DohenitJ neeerclaer• 
-icn t.,.t tile pre•i-IJ ... iffereotieted celli 
Ilea•• to e...i -t fil-ta. Prof. J. I. c.o.lio ... 
c.--rter• et tff biol•r •••rt-•t •o ..,e tile 
-..rwetioo• are laopi• to i-l•te tu 1e•• 
n._.illll' for tile fil-t arovtlll. •ewelop • .... 1 
•J•t- for celloloee •r•tlae•i• ... -.c-111 l"lt 
_.ified a-• bock ioto 'tile pleot. (Eatracled 
froo llcCr...-llill'• lioteclaool!IJ ....._tell. 
4 lloftair Hi5 J 

Uoh:n AsriS.n•. loc •• Ila• -c...n ia 
reaeoereti .. ...,.le •07be•• ple•t• froo •i .. le 
cello. 11-e tecllai•• o.._I• rut •ne1.,...ot ti
for MW ••:-ietie• llJ 20 to 40 lll'Or ceet. •OJ• 
1_..riclr •· Stace,, tlae firo'• oreei ... t. llle 
c ... .., pl••• to f>el• teat tlle firet crop of 
reaeoentn plo• ••ri• tile 1•16 a....-i• oe•-· 
vitla •i•tri .. tioa of imp~ ••rietieo follavi .. •• 
o- •• 1'89. llle AariSene t•- tllet r-ftd tu 
naeoenti- r ... bloclr .... lle..n 111, 
Dr. Jerooe P. leach. Their poper appeared ia tbe 
..,,...er JtaS i•••e of la Yitro/Cellolor • 
Deftl-tel liol!IY· ltatroctn fram 
llcCr...-llill 1• lioteclaool!fY •.....,.tell. 
2 hcnhr 19151 

C.aetic ... i ... eri .. :· rrasr•o• oa llerbici••
r••t•t••t crop• 

De•elopoeot of ca.merciel er~ ploot• re•iateot 
to pertical•r herbicide• i• eo eerlJ 10•1 of 
•cieati•t• i.,,olwe• io pleot biotecllooloaJ. The 
lete•t etep io tllot directioo ll•• beea tolreo et 
lio••o•to, vilicb dieclooed • aeoetic ••ioel'ri .. 
teclloique to oolre pleat cell• eod wlaole ol••t• 
re•i•t••t to tbe herbicide alJVho••te. 
lobl'rt T. Frel•J eod ~ilip Slloll of the bioloaicel 
•cieoc•• aroup i•••rted • modified •••e tllot code• 
for S-eool PJn&"JI •hilri .. te-3-pboep .. te •J•tll••e 
(EPSP •J•tlla•e> i~to pet1111io or tob•cco pleat cello 
to yield ple•t• re•i•t••t to tile llerbicide 
alypho••t•. tile ective ioeredieat in llo••••to'• 
loaadup herbicide. 

De•elopioa crop pleoto reoi•t••t to p•rticulor 
herbicide• could lead to iocreo•ed ••lee of tho•e 
herbicide•. ro .... r• ubo plaot •eede of euch crope 
would be locked ioto a•i• tile llerbicid••· lut 
tM•• oeedo •l•o -ld be • boo• to farmer•. ""o 
coald eou theo ead the• treat the field• for weed• 
vltllout offecci .. tile crop•. Former• •lallc be •ble 
t~ relJ for cotol veecl cootrol oo f•ver opplicotioo• 
of ... 11er OOOUDt• of t~r herbicidee. Such oeed• 
•iallc be oo the .. rlret by 1990. 

Freier ood lhoh cold cha Iacernotio•I C:O..r••• 
OD Plooc llolecular lioloaJ lo Sovaoi:i.ll, Co., tllot 
they cultured cello of petuoio ploot1 la .. dlo 
cootolol .. alypho•ote. ~orlri• vith llo••••to 
colleo1ue1 lobert I. Ror1ch, Harry llee, ood 
Steplleo c. loaere, Cher l1olated •ad 1rev outeot 
cell• that IOOUld tolerate the herbicide. The 
Noo11oto ce .. eleo had lnecti•ated tha pert of the 
ple1old 1eoe that produce• the ploot tuooro of crowo 
1011 di•••••· Tlla r••••rch•~• r .. on1rotcd ""•I• 
tobacco pleot1 froo diolro ot I••••• theJ h•d 
lofected vlth cha bocterlo. Th•J ohoved that the 
pleat• voro rool1rooc co tlJPhooote. 

Io •l•ller reooorch, Cola••• oclencl1t• 
er., Thoopooo end v1111 .. Hlo~t loolotad •• oroA 
l•H char cod•• for alJPhOHt•..,••htoot IPIP 
•r•thoH froo lolt;;lll• tplll-ri• ofter 1r0tol11t 
the boctorl• lo 1~hO••t1-coocololoa .. dluo. They 

- 2S -

••ooooc .. t•eir re8'1ll1 ia F•braor, to the Ve .. 
S<ieoce Society io Seattle ... to c•e Recoobiaoor 
DilA Coesr<r•• io Sao Freaci1co. Calaene ocieoti•l• 
a.a,,. eioce ioHrt .. llae aeae iato tobacco. ooybeoo. 
t ... la, .... oileee• r ... •laot cello. 

Col1eae ocieetiat• boft aloe iool•l .. • a•ae 
for reei 1tooce to b~J•i I ...... bJ Frooce '• 
...._-Pooleoc. 'Ille oecN•i- for taie loerbici .. I 
aclioa of br-yoil ie -•ur, boat it_, iDYDhre 
ialaibitioa of o ••i--lai .. i• proleio ia tile 
electro• tr•• .. rt c•oia of .... toe7otlleeis. 
C.rreetly. ia reoeorca. for IWoo-P-leoc Asrocllioie. 
Colaeoe h e .. lori• oeYenl etr•t•ie• for 
iaoerti• tile 1eae ioto •••fl-r •laot cel la. 
l.,.oe-Poole• N• •iaoed • coatroct vita. SeHTK 
laterooti ... I, v.MloM, Colif., lo ••YOlop 
... ri .... ro vita. lliaa. oil coateet. 

lo oti.er reoe1rca., C..laeoe laaa 101at •looe vitll 
l'!llJt .. eo, •• •ri ..... ioe•• coopaor i• PHede•. 
Calif., lo ••••lop cottoa •laoto reai•t••t to 
11,......te. c.11100 •l•o laao •iaon •r-•u to 
•eYOlop laerbiri•e-reeiotoot aoybe•- for .. otec, tlae 
reeeorca. aro of .. atle .... laera.ici .. -re1ieteat 
toroi• r ... ploota for 1 .. ira 0, of Fiala ... 

EIHvlaere, vodl!ro •t llolecalar .;eoetico, 
Niooetoolr1, Miao •• ll••• cultured corn •l•Dt cell1 io 
oe4i• cont•i•i• .... riceo Cya.-i•'• i•i•eaoli~ 
•erllicidee. ioolate• reeietoot oataot cello. ood 
a~ reeiotaot pleoto froo tla-. Tbe c ... aoy 
reoorted to t•i• epproacll f~r core. vbic• i• • 
OOllOColylnoo, becouee A. t ... fecieoa iafect1 oolt 
dicot7ledoo1. CEatrected froo ai .. icel ... 
E.iMeri!I -.. •• II ._ ..... r 191S) 

Effective •icro-i•jectioo to ploat1 

Cel1ene be1 1ucce11fully •PPlied •icro
iojectioD tecbooloaJ to plant a•••tic ••ioeeri ... 
Nlcro-iojectioo ••o beeo effecti•• ia tronef•rrioa 
aeoee to ILlllO&I ccll1 but beo oot beeo efficient io 
treoaferri .. D•A ioto pleoca. Calae .. reoe1rcMr1 
•icroiojected foreia• 1e .. 1 ieto tobacco c2ll1 eod 
iotear•t•d foreia• DllA io cell culture• arovo froo 
iojected cell1. iotearatioo of tbe foreiaa DllA ••• 
ecllic•ed io up to 14 per ceot of tbe • ..,1 •• tbet 
were oicroiojected. ••v •icro••••r tccb•iquea verc 
de•eloped to detect ~A and R•A in •i•le pleat 
celle. Pre•iouo -thod1 reqaired oc•eral tllouaeo4 
cell• for oucleic acid detectioo. Celaeoe belie•e• 
•icro-injectioo could be uoed to aenetically •odify 
cereal ar•i•• aucll •• vheal. rice ... coro. le .. , 
eloo be u1eful in croooferriD1 bioclleoicelly 
uochor1ccer>a1d oulci-aeoocic croito 1ach 11 •tr••• 
tolereoce or di••••• re1i1teoce. (Eatrected froo 
a. .. icel "•rketi., leporter. 16 Septeolter 191S) 

lroalllee 1cieotiat1 have 1hovo for tbe fir1t 
ti .. thet • variety of •ua•r-cooe fiaeo nitroa•• 
dir~ctly froo tile air. Dr. Johann• Dffbereioer i1 
the le1dla1 liaht io tile oitroaen fiaatioo r11eorch 
proar .... coaducr~d under the f1der1I •ariculturel 
r11e1rch ora•niootioo (EN-.. APA). Tvo r••r• ••· 
ot a r1a1orch otetioo outoide lio de Jeaelro, her 
te .. planted four dlfferoot cultl••r• of ..... r-c1oe 
io SO-litre pot1. After • year it bee ... clear 
&hoc ooo of rh .. , Cl 47-et, voo cekloa in oor• 
oltroa•• than tho ocher tbr••· Tiie 001& rec1•t 
ceoto 1bov thee Cl 47-lt concaio• the 1qul•elooc of 
30 ••r ceet of cte 1011 oitroa•• - •• 11tool•hiD1l1 
hlah uptake for ••J ploot - vhon the ooll h•• lo1t 
o•IJ IS per cent of it• orlainal oitroaen 
coopoolcioo. 

Co11C'lu1lv1 proof c ... froa •• ••P•rloe•t vlrh 
Cho heavy l1otop1 of altroaoo, •-I~. Fertlll1or 
labelled vich N-IS •••added co the 1011 of both tho 



to•t c ....... to • cootrol •••ot wicla -· '- -
to fia oitnan. T!te i_..,. cooceotroti• io tlao 
toot c .... •~ oiaoificootlr 1 ... r tlaoo i• tile 
c-U•I. i .. icoti• 1:=-ot tllle Hot c...., - anti• 
oitnan f~ - oclaer -re• tlaoo tile nil. 
Dr. D5'eni-r'• t•- i• -•••r .... t laow •-• 
- ...... foroi• ••-t• H ... or-cm fis 
oitnan. It lao• f .... ··-t~terio Hnciati
io t .. ~ ~•t- - -t•r •o wHt. ooqlnm ... 
-iH. F•r - a....irill- ... - - lecill .. 
..,.ciH "- .... •i-rd. 

1lae Alroollirill- Mcteri• iofect tile IMC• ... 
imiocelat .. otraioa laawe ....._ oetalali.._. ..._r fi•I• 
~iti- - tlae rooc oerfocH. Tot tlao ecintioto 
.._ laen -••• to ...... tut l:Moe ••cteriol 
uoociati-• on n,.....ilale for -t of tlae 11laot '• 
-.C .. • of oitnan f~ tlae cir. 

--. tlao .... ~. of c-rciallr awailalala 
celtiftro ca 47-1• h oot ... rr ...-aar; it ai,..• • 
.... firot riel• lael: tlan tailo off .... ,. It ie 
-•ilala tut ol•r celtiftn •iallt •- ta lao .... 
fi .. ra. If .... r-c- c• 1ae •~ to ri•I• f•llr 
vitllaet oitnan. t .. N•i•• -•• ......... . 
fbtroct .. f~ 'Ille k-..iot. 2 ....... r lH5) 

Ploot &•Mtic nnarclll _.., 

A .... i• tlae -can f_n, .. , • ...,,, .. • 
wol.-le ..... for 11l•t a••tic nff•rcla. acc~i• 
to nnarcla c•rri .. 1Mlt at tla• Califoraia l•otituto 
of Teclaoel•r· .._t 11l•t •-• uw l•ra• 
-to of ~titift DllA of '"'*- fuKtioo 
ecatt•rd ia t._....• of COlliH t ... oeal!oet tllle 
clareoaa ... o. ..., 111001:• .. ,,. eotiro COiii•• of 
tlaoir eotin oot of clar ....... a. Aro•i•op•i• 
tlaeli-. aa-..r-. cC'lll:aioe oolr I .,.r cnt •• -• 
1111.' •• Weot .... O. 5 .,.r coot •• -• of tlle 
r..,atitin DllA _... Tito 111At laoo • life 
crclo of 5 ........ ~. oolr fiwo i11elaeo toll ... 
111 .. llCH tlaoco ... • of Heda .,.r 11la11.t, .aki• it 
,,.,., ocito'1o for nMarcla. l .. iwid .. l a•H• are 
ei•ilor to t .. H ia oclller n ... ri• 11laato .... 
aa.• of iotereet coo Ile eaailr locat-4 io tlllo ... 11 
1•-· Proteioa ore CHl:rol led lllJ f-r 1•-• tla•• 
eorool io Ar••iol!peio. For aa ... le, clllloror•rll'a 
li1bt-Nrreeti• ,roceia i• ,rodeced lllr tlarae aeeee, 
c-•r .. to tllle 16 or -.-• aeee• .... ie ••tuoiu. 
fl'.srract .. fr- SciHca ..... 21 S.11teolaor 1 .. S) 

ai..ical to r!lulote plaac a•ee• 

A .. claooicol t .. t reaul•t•• rlaac , .... to 
iocro••• pllotoeretbetic •fficiaocr i• laoi .. 
d.,,ol0110d ., USDA'e ASS. DCTPA h e •iatere of 
2_.io:larl .. iooetlarlcbloride ... J,4_.iclaloroplaoeol, 
... appareatl' act• co iocreaae carllloo acor .. e ia 
plaoca. Tiiiie corlaoe acca •• • rov .. t•rial for 
.,.tllleaia of rrotoiaa, face. etc. Tlla c.., .... 
could ol J- iocroHo• f ... prodeccioo vorldwi••· 
Tiiie c ........ ' • °"oroc ho Mcla••t • ••• ooc rot lie ... 
dacaroiee•. loyl»ooo ri•••• r••• JS ~·r coat aft•r 
crooc.ooc vicla ciao clanicol, i11cl .. i• • 6111or coo: 
iocro••~ io 11rocoi• coocoot .... • 20 per ceac 
iocr•••• io foe coo,eac. Cocto• iacr••••• lloll aot 
IO par coot. •ocurol rubber cooceac of aufuh roae 
100 por coot afcor crooc .. ac vicla DCPTA. flscrecc .. 
fr- a. .. icol ... r1ioci9 leporcar. II •Offllller 1915) 

laaoorcll oo rooac ... f•!I•• 1eeea 

,..,.1 iooc•laoc iocr••••• ••••Ii .. 1rovtla 

AC tllle cooforaoc• oe ClollaJ l .. ocu of -.u .. 
NicrolaioJoar 1ao1• ia llelaioki io ••Cuoo ltlS ic vaa 
r°"orcad clllat D. , ..... _, ... llh collooaH• fr• 
Cito Caoua of Adwaoc .. ltMi•• io Aaricult•rol 
"icrolllioloaJ ac Tooil •••• Aaricult•r•I U•iworaicp 
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(C:.i ... ten. 1 .. ia) laaft ac .. i .. ciao n..-• of 
cllili plaete fCap•ic- • ...,.) co ioocelotioo vicla 
wooicelar-orlaeacelar (ya) .,corrlaiaal f ... i ... !or 
........ laacteria•. Tiler iit-Kalat .. eitller i• tile 
•reot"J •I- or firot io tlae •rHt"J ... ••i• 
oft•r tile plaou ••• ..... trooorl-c .. to ciao 
fiol•. Uai .. Cl- foocicelat- ... C. -aa• aa 
tlao , .... , •i•r•n - vu• or vstllloct laca iieo 
°"°ciH ao Ciao loecterial 11ortoero - ,.., , .... io 
oil cH•• tkat i-elatioo nnlt" io ai1oific-lr 
....._ ...... Ii .. lleia•t. r .. c a ... t•. •••f 
11r.1Kci-.... •rr -iala:t. let vitla • owor•• 
riel• of 9166 kallaa ef anoe clailieo Cc-.•llM vitll 
6150 .. ,... for c-rola lod:i• ioocaluc). ,.., 
~1-.. tlaat YA ..,corniaae ..... io tile ooraerr 
••- -• •• offectift •• iat~i .. tlao f ... i ia 
tile fiol• •• -n. Direct ..... ,._.ca of 
~.._...rea ... •itr-aeo _.,.... , .. , tile .. tab of 
tlaon ••-u ... laei&llte .... , ... 

hrollel ...,.ri .. oto ~"icore-:1 cue 
YA .,conlaiaae ... 9ocilleo ..-ciea oleo .. ,,. o 
.._ficial effect - alaoot l ... c• ... •.-, veia•t of °''° (Allol .. aclaca eocelnteo). Ah .... la tlaeH t•H• 
..ro carraN oot 10 pot•. tile reHorcllero •..-ct to 
aclai.,,e aioilor ro .. u. io fortlacaai .. fiel• 
trial•. fhtract .. rc- lio/Toclaeol5r. \'ol. l. 
Octolaer IH)) .... -... . .. ,.. 

11:..,Jerora io tlae US .... diacMor .. a -1 u.,.. wic• coold rrowo iawaleolale co aa.cic: 
••i-ro. laolat .. f~ lllactoria ,_.. io th 
froaoo -•tea of tlao Aetarctic, tlao ... ,.. ia 
perport.. to lae 50 ti-• -r• 11ocnc Claao tlaoae 
cerrooelr .... ., aeeecic ••i•ara. 

'I'll• eoa,_ ia •• alllalioe plaooplaato•• ... c•• 
Illa ceK to corwe 11111 ... reorr••• DllA. llllA aod oelaer 
llliol .. ical .. c:r-lacelea. IC woo foaod ., 
a.,lorora fr- Cllo Uaiw•r•itr of Soucllero 
Califorai•'• .. rioe laioloar •.,areoeat vllo are 
., .. ,; .... rioa life io ell• Aecarctic ia •project 
fe .... br cbe US .. ti ... I Scieaca FoaodotiH. Tllo 
eaa,.. woo iaoloc .. f roo Clio firot of 200 lllacteri•I 
•11aciea. 

As AP••• froo l'.eclaericlaio coli i• tr .. itiooallr 
uaed to reoowa plloaplloce ,,..,., cb09ala ice ••• ... 
dr..,.acka. •oc HIJ ia it al-. it alao 11or•i•C• -
eowaotod - io tbe reactiH •iatur• attar .,.rfonai• 
it• iatolld<td role. l• coatroat. tlla oo.,-••• ooa,.. 
ia SO cioe• ••ickor, ... ca• Ille daatro,ad io juae 
ooe oiouto llJ laaoci• tbe oiacero to 400 C. 
flacracced froo .. v Sc:iaatiac, 10 Octolllar l•IS) 

Ac!wo•C!!•• of f ... i ia eaperioeota 

leweral co.pooiea II••• 111,..uo to rue for•i&• 1•••• iato ooul•a. Poaailllr t•• oo•e ..sw~ac•• i• 
Allelis, • llioceclaooloar fan. b•••• i• Ni••i•••ua•. 
Oocorio. Caaoda. 

Ceoacic e .. iuer'• of , ... , h ... 11 k-. 
luc roaac, cb.,.11 a fu .. ua, liwea like • laacteri.,. 
io diecroco colla roclaer r••• i• coaciauoue 
fil ... aca. Y•••t ~·•••to t~e piooaara of 
aaeetic ••ioeari• llloc•~•• ic voa f•ilior vicb 
lolloracoriaa; ic .... '°"' lllaaa ....... for aaaacic 
011oriM•'•· CoHCic ....... ra OH - _, .. 00 to 
.,acioa cllloc looll ooro useful for illduacr,. Dr.,. 
oo••r• laow• turao• t-•r•• aoiool calla; 
ioduetrialiata toworda fu .. i. 

1 ... of ''• fil .. ocou• fwaai are aJra .. , 
1.,orcooc vorklaor••• of llliocaclaooloar. oocallllr tho 
ooull Aap•rJillea lllllich ia ••••to .... aocillliocica, 
i .. uacrlol aoa,..o ••• fo .. additi•••· lo fbo fact 



• 

t .. t t'-7 en .. 1i .... - •-• -1 !Mui• a 
nwiwal of .. tiiU- i• i .... trial. •• ....... t• 
.... .--ica l. •iotec._l•:r· 

Allelia ... i-rt•• t!le 1..e• f- i•t•rf• ..... 
J•t fflC' t .. eap•ri-. It ... alM i•wrt .. t .. 
1-a far cal la; en ...,.aa ... icla ma•t - .. ,. 
fi .. • -irtiet i• ... t1 .. :ri• -•t• ..... rwo•• 
cenala. la-• ...,.ri-u it .. a ,S9ft41 •t •lJ' 
t .. t t .. a-a 1et i•t• t .. -··· ht tHt t..,. an -..n .... •• -11 ... c- .. nitclaM ..... •ff ., 
certai• c..._ic~la. 

1tle -i• eh8et .. • af _. r..ai _ .. llcct.eria 
i• t .. t t11e7 aeciwte t .. ,...._ta af t .. ir a-a to 
tlM -•i .. af t .. cen -.-• n .. u,. ,.,. anatl:r 
ai..,lifin t .. hai•u af .,.rif:ri• t .. ,...._t _. 
............. CMU ._. Ye .. t ... ll- coli aia•t 
- M ........... (btract .. fna 1'i'"IC"aaaiUat. 
4 .1-r:r IH6) 

.. u .. !7 !J•t- far 1. tMri5i-i1 

........ .._, .... a -li•i• 4eliftr,. 
a:r•t- f- a ~-t Mcterial taia (laccillu 
t .. ri9i-ia) ,.atici•. -tici.,.ti• U.S. 
t-irwatal Protecti .... eacr'• nlactaace ta 
.......... fiel• tuta •f lift araui-. ,.. tai• i• 
.... ta fi••t aoat aot• ..-ci•• ... .._tlea. 
I. t .. ri!!li ... ia ia altra-wialet .... itiwe ... 
t•r•f•n •aa • •••rt Ii f.-..,.. .. t ... ra. Vite• tile 
•-• far I. t .. ri!!li ... il an i-l't .. iato t .. 
DllA of p..--a. • leaf col .. iai• kcteria. th 
t.--.ra~ ._teria an felf9Ctlt .. ntil t•e:r 
Pl'°'llC• • lot of taaia, tMa t•e ors••i- are 
lilied. -r.eir cell .. 11a a.-e fiaed ta .... t•ea 
wer:r ri•"· aic.-_.,_lati• t .. tosia Mfon er .. 
..,licatiaft. 'nle peel .. • ia wll .. .,tn fol' field 
u• aiiace it ,l'otect• t .. toaia froa oltl'a-..iolet 
lia•t a .. at .. r eawil' ..... tal •••a•lta. Tile .. toral 
,.aticide i• 5-10 ti-• ..... ,.l'aiateat tH• 
c .... rcial I. t.._ri9i••aia a .. t•• toaia ia 11..,17 
relea .. d after t .. peat eat• it. c.-eati• a utoral 
cootrollad releaae •rat... (llat.-act .. fl' .. 
I .. oauial a. .. ical ..... 11ow.-.r 1915) 

.. at-.,.ili9 •acteria i•••tifi .. 

Tw acie•tiata at t•• Swdiala lleat leaearcla 
laatitote ia liwli•• clai• to kaY• ide•tified tba 
laactcria tltat cauae -•t to apoil. If tbeir 
diaCOYCl"J i• ••••taatiated, it could le .. to 
i..,rOYed -tltod• for tlae u .. I i• aH proceHi• of 
f°°'•tuffa ... to , ...... alaelf life for p1c~11ad 
.. at. 

OYer t•• laat fiwe :r••r•. Dra. •olia aad 
TeraHril9 H .. i•• a .. deacrilaed 250 1crai•a of cite 
laacterfal f .. fl7 ••zclarotroplafc ............ Tbe7 
•••d 174 •iocla .. fcal ... pll7aio1aaical caata ... 
f .... a chaacer vllicla ci.., ••:r could l' .. H•••t • NV 

•Peci•• of laactaria. 1"e7 la••• .... d tlte apeci•• 
, .......... ,..._••••· afcer tlae •••rla:r uoiYel'aitJ 
of Giiii. 

Tia• ..,,1, deacrl .. d ~Carla al'r., fo fact, cwo 
•Cr~·-J, alClloulb tlae .... of tlae ••c~ ... 
, .... _.. frjti, laH N•• •Hd for a I"' UM 
w&ci;;;t aciaat ic juacf ficatioa, lac• •Craioa of 
lt.ccerl• Clari•• oo ... t •H ocber •rsaoic 
aubetaoc:aa, vllicb cber br••• dova iato cal'lloo 
d!osi .. •ad ocbar prootucca. Tiie •accarla app1reacl1 
fiad clae eNraJ ci.., re•uire !or tbl1 proc••• io 
lactic acid, alucoH, aH .. 100 1cfd1 h ... ,. Tlla:r 
••c ... acclwe ac 12° C, • c...,eracure c ..... 17 
,..,.. fa laoueelaol• rafrlaeracore. 
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.. lia a .. Te .... tnr. .... ,..u .... t ... ir 
fi .. i•• i• tlae .1-rul of c;...ral •ic~ial9r 
(•01. IH 11 .. ll. 215-2'1!. Tlae:r ac•-•-.• t .. t 
otMr acieatiau ••....t laawc canied .. t aim lar 
l'!Harc• • ._t c .. S-.•• -iacaia , .. , t._7 .. ,,. 
act-117 a.cc ..... io i• .. tif:ri• far , .. firat ti
t .. looctcria n...-i•l• for , .. •ecar af -at. 
(~; llonpHa Scince ..... )9-10 OMS» 

h .. arc .. n al: A"•· , .. Fi_i .. State alc~l __,.a,, an ;..,...,.; .. l .. ir i ... atrial-acale 
PKW11Cti- of a1p1aa-..,1a .. b:r ••i• ,an10, a 
nc_.i_t ,la•i• carr:ri• c .. 1•- fl'- lacillua 
_,1alipfaci- l: .. t c ... • tort .. a.a,_. Tlae 
nc.-1-1: boat •• .-Cilia ....... r1. tH pla-id 
Uirac ftacri ..... cell H:ll, IH2) ....... , .... 
C• n- ti-• aa wla alpb.-.., ........ ,.._ .. a 
l ... ratorr ~•I• ia ricla ... ia t .... •id tH atraia 
fa..-rl:r .... ca ,....._. t•• ...,... TU plaa.i• 
, ...... co .. laia•l:r aca•I• ia a vii• c,,. boat, ._, 
alloola4 uoaccept .. l:r ,..r acabilit:r ia & •lr••• 
-Ha•i• l:H ,.,., -taci .. •lllic• iocnan• tlae 
... al le .. el of aecntioa. ..._. tH Alla t•- wain 
., ita coll:iYati• of lH •ii• t,,. aqui- - ••i• 
u i .... triall:r feaai•I• ... , .. c .. taiai• 1.., 
1 .... 1. of frn •i• acid• - •J'8tHaia of 
alp•a-..,laa~ -• etill .... c twice•• •i&la a• tlaat 
aclaie ... ., , .. tradici ... l H.-aia ia tH 
i .. .atrial-•cale 8J'•t-. 

I • ..,loli,..faci .. • ia ,...,. co .. a lletter 
,rod11Cer of aatracellolar eaa:r-• tb•• I .... cilia. 
.. c ocieotiata laawe coalll..cted ••rr little reaearcla 
oa ita 1eaetic1. (Eatractri fl'- 110/Teclaaol!IZ· 
•ol. l, OcCoMI" 1915) 

llicr-o:;aa•i• iOYol•-•t io corroai .. of 
-t•i• •• tlae _n .. eaYir-•t - - 1111 
reacarcla 

leport• 1iwca at a receot ioteroaticoal 
coafereoce oo •ioloaical-i.,.uced COl'l'••ioa at 
CaitHr• .. l'I• llarylaod, USA •e- to iodicate tllll 
the .. ialioe corl'o•i~o c...,.ait7 i• juef c .. i .. to 
raaliae tbat laiolaa7 could •i1nific1otl7 iafluaocc 
tlac c"89i1tr7 of corroai... leaeal'cb Ila• ..., 
coafi.--d cbat aulfate-l'educi• •actel'ia ood 
,oaai•lr otlter •icr-•l'S••i ... arc iowolwed i• 
corroaioa. A real ••:r co ........ tlae pl' .. I~• of 
•i~orro1ioa ia fir1t to racoaoise that 
•i~orroaioo ca• .. a threat, aod tllea Cu de•i10 
171c ... •od carr7 out taaciaa ... uioteoaoca. 

Co••idel'a•I• r••••l'cb i• ..., b•ias coaducted io 
fuod ... otal 11pact1 of •icl'olaiolaar Cbac l'elaca to 
.. cal CUl'l'Oliot1. 

lite cacaot of •icro•iolaaical p1'0•1 ... io 
urloe eowiro ... ota ••• ...,17 illu•tratcd 117 
llr. ll. C. Hill of ll. C. Hill • Aa80Ciat••· ""••• 
re .. arcla facilit7 io Cardiff ia priuril7 co11eeroed 
wit• aicl' .. iolaaical teacias ..... ,,i•urJ ••l'•icea 
to •hip, oil aod clt .. ical, awlacioo. aod 
.. caluor•I• c~a•I•• world•lde, lloat "°'' ia 
coacar .. d vith •icro•i•I coar•i .. tio•. 1poil11•. 
... /or corro1ioa, aod ofteo lowol••• pcll'oleua 
,roducca ••d procc•• vaccr. 

llao7 pro•I-• are eocouotered villi lullricacias 
oil• o• alaipa. 11et1C cauaed •1 •accerial 
cc•C•lutl .. of aerobic P•• .. -•·lllle 
Ol'S••i .. 1. leaulca of aucb oil i•f•clion ioclude 
daar .. atioa of addlci•••· i11erea1ed acidilp of lb• 
oil, ,1 .. ,1 .. of filcera. aod ••••Cual pilli., 
corro•i••· Occa1i .. all7. aulface·reducloa ••ctel'i• 



~- Ht .. lielle4 if c ... iti-• ~- ... e..-ic. 
e..-cielly i• ••ipa t••t ant oet of opereti- for 
.. t..._. peri .... l• .. i• to corroai-. •ic..-ial 
c•tmiNti- of ••ir.: oil• i• - COH• ....... 
.. - ... ---.• to c-H _ ... icel fail•r• of 
-..i••· ... t p..-1..., ant f .... vh• •-- ... 
_.i __ ,..._. •ieHI ••i••· _.ic• •o •t attaio oil 
t-r•t•n• ti1• ---.• ::o 'ill c-~aaiNti• 
•ic~•- ,._, • ..,...r to lie f-r p..-1..., vit• 
ate- t.ni• H!li••· Alt ..... Cl .. i!!P!ri- .... 
to M a priNry comt-i..-t of f•I•. -t 
c•t•iNti- ia - Ncteria ... J•••t•- 'n.ie ... 
p..- to M ao ac.te pr..,I• for •ieHI .. ipe 
... rati• i• tu llort• Sea. •ic..-ial c•ltaaiN<i
i• f•I• •• .. lly na•lte i• filtrati• p..-1 .... 
i•jector fail•n .... fail•n of coaleocera. 
.lttapu are MiOI _.. to ••ftlop •iociur t .. t ca• 
ateriliae tM f .. I SF•t .. oa a --appliceti- .. •i• 
oa tk ... rt u ... (6 to 24 ..... a>. 

.. ,, corroai- of ••i•• ia occeaiooally a 
• ...-. ........ carsoa cootai• •• u .... •·&·. •••f·r
coat•i•i• cNI, -. ... cert•i• • ..-iic •ecteria 
prwoloce oolforic aci• l• .. i• t• corrNioa. All 
_.._ .. io •.-lopiOI of Uie ...... , .. of oo?fate
~i• Nttoria i• ••ipa' loil1••· .,...,. •-r-ic 
c ... itiooa coo •ewelop. Tlli• c ... itioa ce• le .. -
oaly to corrooioa .. t to ......... loftla of •:zS 
to per-I. a oev •ioci•• h corr.totlJ Mi• 
teat .. t .. t ..,..aro effectiwe ••iaat .. lfate-
r .. oci• Ncterio. 

•ill'•'"""'••• lleea wery effectiwe owor t•• 
year• ia ••-lopiOI r .. i• ••toc:ti- tec•ai,...a for 
•icr..,iol coat-iNtioa ia ••iplloar• •Jot•• t .. t 
coo M .... ~ peraoo•I vit• little •icna•ioloaicol 
troioiOI• 

Tiie naeorcla ~Pr. ICIMrt Uynao'• 1roup ia 
t .. Departmeot of lletoll•rsY at s .. ffiel• Uoiweraity 
.... oaiae• tlao proc••••• t••t ere cau• .. •y 
•icrobial corroaion ... tlaet le .. to failare of 
•t•I CGllPOMOU i• Nrioe OOYir ..... ca. •i• 1roap 
i• actiwely iOYOIY .. ia r••••rcla oa tlae effect• of 
.. riaa foaliOI OD tlaa corroaioa of ~ffolaora 
atroct•r••· Alt"°"I• ldJYO•• ••• •••liabod 
coaaidore•l• vor• ~• corroaioa •• affected •1 .. rina 
•icroal&•· laia curroot raHarcla ..... aha• the 
effect• of •ioloaicelly ectiwa oowir .... ota oo tbo 
aaacepci•ility of .. tala to corroaioo feti1aa, 
focia .. tlaat roavll• frfllll tba c ... iDOtioa of • 
corrooiwo oawirooa:ooc a!MI applied cyclic alr••• to 
prodaca feiluro of • •tol by tba ••••l.,..ot aod 
arovtb of cr•c••· Altlaous• •••voter io • corroaiwo 
...ii- aad a .. jor ooa.-co of fatia•• loadiOI oo 
etool atrucluroa, .. riao fouli• cao elao iaflaaDCa 
corroeioo of .. cola io 1oweral .,.ya; Cl) •1 
croeti• differential eorotioo calla al the 
aurfece; (2) by produciOI corrooioo-pr ... tioa 
.. tebolitea, eapocially ocido aod H2S; ••• Cl) by 
ati .. loti .. aoodic roectiooa. 

Siaca corroaioo fatiavo •PP••r• co be 
cooai•ora•IJ o .. aaco• •y •icr .. ially prodacod H2I, 
1t .. ioa are .. , .. coodacted co doco ... ioa tlae effect• 
of llzS oa tk oH•oc-•t of hti1aa crec• arovtb 
r•l•• ia t•• leboratory, lout uoder cotHlltion1 t~•l 
olt ... t co al .. lato th• .. riaa eowlrOllllOot, uodor 
hot• atetic •ad cyclic lo .. coadicioae. 

ldJYe•• iodlcotoa thet .. re iofo .... cioa i• 
cortolaly oaoclod oo tlaa relotioaobip laattMao tlaa 
corroaioa co11Hd ~ NJ"ioa foulioa ood tlaa fo .... tloo 
•ad arovth of frocturoa. lo lalo a1ci .. cioa, 
ioceaoiwa raoaorch lo ra•uired h: or·dor to deu ... ioa 
•uooticoci••ly the l•••I• of Hzl, Oz. pH, •od 
other •icrobiol .. talaolit•• at c•• ioterfoca .. ,.,. •• 
the .. cal ... laiofil•. 

I 11111 I 
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Dr. E. lalli .. or a.,. •i• ,......, at t•• Poll•tioa 
leaecrcla UDit ac t .. U.i-nicy of Raec .. .cer ere 
... nt••i• Eqwoaa•a r•••ir-•ta lay ea•i•iOI clle 
•icro-.. wirom.ot of -t•I ••rfocea .... ors••i
an pnont. S.-Cifically. t•ey .. ..,e •ewelope<I 
•icro-electrodaa for .... ,.ri .. p8 ... 02 i• 
biofil .. oa .. tel ••rfac-o. 

I• laio eatiNti-. iafo .... cioa oo p• a .. O:z 
ia critical ia •ece..-i•iOI tlae affect• of orsoai ... 
- corro•i- at a aicroocale lewol. 

Dr. Rarll lllaita ia t .. •- ••it laaa '-ta 
ot .. yi• mic..-iol col-iuti- a .. corroaioa of 
.. :al aurfocaa ..._r catlloolic a .. -•t ... ic · 
protoctioa. laweatiaoti-• .. i .. laotla aco•i• aN 
troa-iHioa electl'N aicroacop:r iodicot• taot • .,.ea 
a•iOI wi ... I claaroccoriotica. it ia wery •ifficult 
to •i•ti••i•la .. tweea iaora .. ic corroai- product• 
... kctoria. eopecially oa ~rotocte• aarfacoa. 
1"a c ... iNtioa of wital acai•iOI (acri•i .. ora,.e) 
... elect .... •itroacl9Y ia .. inc ••H to •iatioa•i•• 
c .. t-. Bicroacopy -rli: alao iadicataa t .. t 
orsaaic .. cter ....-•r• to M tlaa f or•t layer of 
.. cerial •apooit .. oa .. tol ••rface•. vlaic• •• t•ea 
foll--' 1'y •icro-ors .. i- coloaiutioa. 
r.-iaatioa of iaitiol coloaiutioo ower c•~ firat 
1 .. ••Y• ,._ tlaoc , .. ors••i•• co!-iaioa 
fttt-corrodi .. (aoc cat ... i::ally proceccod) aarfacea 
are •iffanac fr- tlaoaa tlaat •r• protect .. 
catlaodically. vick tbe lotter aurfaceo oapporliOI • 
aore diweraa •icrof lora ... •icrof ouoa. 

Tiie iatenot ia iaicial col-iaatioo by 
•icro-oraaai ... oa •t•I oarfacaa i• •••rod •y • 
........ of re•••rcla lo .. ratoriea, vie• coaaiderablo 
..,1aaaio oo .ac .. oiaao of loacteria ottac ... oc. 
Dr ..... ilyo Fletc .. r'• reoaorcla 1roup io tlae 
Pepart .. at of lowir .... atal Scieaces, Uoiweroity of 
Uorvic•, i• pri .. rily coeceraod vitla fuod ... otal 
raoeercla ia tvo or••• of laoctariol ioterectioo vitb 
aurfecaa; (I) the .claaoi .. of odbeaioo. aod 
(2) tba .,.,. io .,.icla odhoaioo to aurfecea alter• 
tlae playciolOIY of cbe oraooiaa. Alcla-...b pre•ioua 
raoeorcla baa dealt vicb .. rioe oer .. ic bacteria • 
carreoc vor• iowolwoa aerobic becteri• ia 1ito 
(frP.alavator) aod l• .. ~•Cory vor• ia def~1ia. 
Vorioua aoviro ... ~cal factor• have beea ea .. ioad 
ralotiwa to tbe odbo1ioo of bacteria io botb •i01le 
ood •iaad culturoa. Effect• of corboa aource ood 
aitrOl•c/carboo ratios•• veil •• c..,orature •••pH 
bowe •••• ·••r••···· 

Of perticulor ioteroat ia receot vorli: vith 
.. ceat• of Paaud0110ooo flaoreacaoa that hove both 
better ood poorer adbao1o0 proparti•• Choo the vild 
typo. A "macoid" .. coat, vitb leaaer ottechmlaat, 
prodaced oo ••lracallulor olaioato lockiDI io the 
vild type. The .. taac that d ... aatrated • arooter 
olailit)' co attach co aurfocaa locked tna alaiaote 
lout hod 40 to 55 par ceot l••• polyaacclaoride io the 
outer ....,raoe lipopoly1occhorida froctioo. Furrher 
vork viii aa .. ioa cbo ourfoco claoroctoriatica of 
•i•ilor .. caaco aod phaootypoa of •pacific bacteria. 

Alt ..... b Dr. Chri•tiite Coylarde in tho 
Deporc .. ot of liolC11icol Scioacea, City of Loodoa 
Po&ycaclaoic, io aloo coocaroed vilh ottochmlaot lat 
laoctorio, laer aroup lo pri .. rily vorli:iOI vith the 
ooaorolaic berr•rio ood their ralotiooahip to •t•I 
corro•ioo. AltllcHCh bar reaoorch ioclud•• POllO 

oppliod oapoct•, fuad ... otol raaa•rch i• ea .. ioiDI 
the acruccuro of tho outer ... 1arooe of Doaulfowsbrio 
bacteria to dat•raioe ita 1.,orconco in tlae adlaaoloo 
.. choniaa of thio aroap of O'l••i .. 1. Coaaiderotioo 
la laeioa aivoa co tbo upt••• of ferrouo iroo •od it• 
relotioo1laip co laiadioa of tho oraooiaa co 
aurfocao. Do•ulfowibrio la •• ana•robic, 



•ieeilliletory -uet.-.-....Ci• ••cteri- •id• h 
••le t• i.._e tff c•no•i- of ferr..e -t•I• ie 
-ic HYi~••· S•:• c.,.racterhtice ...._ ~ 
Uie •in:o-oq .. i• p~i••t io ••• prMI- •• 
-""ic -t•I corroei- ... -ri• of oil 
..... ite l>p •iasnic .,,. .... _ ••lfi... 1be 
preftoti- of-• prMI- ofteo ~·ine tnet_.t 
•hit •ioci••· 

lo ot•r. -r• ..,u .. et .. ice, C:.7leric ... 
•r n•-rc• &rclllP en ••m•i• t• effect of ai ... 
wlt•n• of •lf•tc-n41.ci• "8cterh ... 
--.olfetrn6Ki• •octeri• - corr .. i- of •i •• 
etnl. Atti.a.c• tk esact re•-• ere ..cleer, t.,. 
rate corrooioo "7 hoolfowi•rio i• oft- •••oc .. •1 
t.._ pnewe of• --.oifetc"""'-ioa ._tori• atodt 
ea Yikio. 'Ille -t P~•le upleNti• tN: •u 
ffe;-;;t• ·rt• for tltc iocrea ... corroeioo ie ao 
iocn••• to tlle .. _rptioo of hnlfowi•rio io tH 
preecocc of Yi•rio. ...iti-117, t•e-.;;iicatioa 
of •iocicH u oft- lcH cffectiwe io i•niti• 
.. 1fatrrc<111ci .. "8cteria .... otller lltorteri• arc 
•n-t. Pcrltepe tS.C -•t i.,ortaot •- of 
naHrc• to ,.raw i• eo ..._rata .. ina of ioiti•I 
aAeei- of Hcterio ... tllc oeclaaoi- ;._,_.. io 
t.._ ._ii•., of •iofilN OD -t•I eon-facce. 1bie 
iof ..... ti- ie wital •• a •••i• for ao iotclli;cat 
~roac• to ... i•i• prr;eatiwc -·-r•• ea•iaet 
aic""i•I cor-~eioo. 

Sewer•• r••••rc• aroope at &riti•• Petrol .... '• 
(IP'e) lceearclt Ceatra at s .. 11ory-oo-1b-• arc 
i._t._. ltotlt wit• PrMI ... of corroeioo arieiaa 
tr .. eolfate-r .. aci .. ltactcria ead wftlt 941aaoioo 
oec.,.•i-. Dr. Pa•I latter'• aroup ie c ... ucti• 
reeearclt oo tltc ..i•~•ioo of aicrolleo oo earfacce, 
witlt • pri .. ry cmpltaeie oo tltc •aa•titatiwc 
•eocripti°" of ebort-r•aa• for,•• ioflacaciaa 
,.....•ioo. Special eap•a•i• i• bcioa aiwcD to 
•pccific •iadi• oolecal~• ... catroccllaler 
pol790r•. Such reeearcb i• ivportaot to 
aaderet• .. iD& aarl7 •taa•• iD •icr~foaliea of 
•arfoca• ia .. riDe cDYirooaeata aad tit• aicro-
foal iaa of earfacee iD901wed ia dietrilHJtioa •7•te•• 
each •• pipaliace. 

Dr. larbera Crouch i• coodactio& rc•earcb 
relLted to tlte foraetioa of aicrobiall7 produced 
biofil .. or .. tal eurf<1e•• aod their eubee,ucot 
effect• oo corroeioo. Particuler attaotioo ie bcio1 
aiweo to bioaeaic •ulfide fil•• for .. d oo •teel 
eurface• b7 •D iDtcr•~tioo with .. rioa ealf•te
reduciea ltacteri• Cau~h ••the •P•cie• 
De•olfowibrio) uoder ~•••roeic coodition•. Althou1h 
the pre•eoce of •ulf•te-reducioa bocterio oD •teel 
•arface• io •D•crobic condttioo• ra•ult• io oal7 
relatiwel7 lov rate• of corroeioa, •ub•••uc•t 
eapo•are of the •urf<1eee to ••r•tioD reaulta iD wcr7 
hi&h rat~• of corroaioD. with pittioa • co.ooD 
characteri•tic. The foraatioo of • bioaeoic aulfide 
file OD the ateal ••rf•c• iDflucocad b7 tbe aulfate
roduciaa becteri• •Pt'••~• to be • cn:ciel ca.pooeot 
of tho corroaioo proce1a uoder •orated cODditiooa. 
Th• productioD of aulflde b7 aulfete-reduciaa 
~acteri• oft•• l>CCura llbaoower wet oil ,r ••oil 
Product i• •tored and traaaported. ft i• further 
•u&l••t•d that tho•• or1an1 ..... 7 b• iovol••• ia 
corroaioo of •tor•a• •••••I•. The bacteria preaeot 
i• the ••tor Ph••• .. , orialoate froa balla•t voter 
or ••-.•a•. •nd their •ctlvity i• etiaulatod bJ the 
preaaoce of crude oil. 

Corro•i•~ ecleotlat• at IP are alao ualoa ~·• 
AC 1.,edaDco techoi4ue to •••luet• tho affect• of 
elcrolli•I arowth 01 the ~orroaioo of atael •urfaeea. 

Tocboi•ue• th•t •••k to IDhl•lt corro•io• 
relatetl to eicrolll•I colot1l••tloo obwlou•l7 h••• 
effact• ot1 .. crofoull .. proc••••• •• veil. 
Dr, I. I. Villl .. 1' rotoarch 1roup In the o~,art .. •t 
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of ?ooloaJ at S•cffiel• Uoiwereit7 ••• beco 
c ... .cti .. reaearc• coocef"904 wit• the effect• of 
loen7 -t•l poll•tioo o• the ....,awior ... attac.._.t 
of tloe c- -Hcl. llttil•• ... Ha. Altl• .... • a.ch 
of tloeir "°rk ie cooccrao• vith la•ilc lewela of 
-tal ioa• that effect .. .-ioe •rs••i- ._.,.wior ... 
are •iolasicell7 toaic. it •oc• prowl•• iotoraatioa 
wa1..-1e to .... reteodi• .. crof-lioa of -tal 
••rf•••· 1bch •-•-t ef • •i-•H7 for 
c...-r-i.,.irri ••..,.t•r ••ioa the pla•tiar .. •• of 
!!ztiloa e<l•lia c-1• Ilia •••f•l for ••aa?i• otlter 
pn.ccctioa oechaoi- for pnweatioa aacrofoali ... 
(Eatrecte<I fr- IE•ropeot1 Sci-u •awe. lt-11 (1985)) 

lcec&rclt ot1 wiral an•• 

1be i- a7etca •u t- vaya of ••ali .. vi:b 
foreiao iow ... ro - vit• • acocrelia•• re1pooac, 
call .. cellaer i-ity .... • -r• •~ific 
rcepooae that iowolwea ••ti~i••· leeearchcr• •t 
tloe , ... •od o..,. ...._ioietratioo io a.o ..... IN., 
... C:.orac Uaa•i•too Uoiwereit7 io 
Uaalti•toa, D.c •• ere etadyioa the •ctioo of 
c7totoaic T-l,...1toc7tea u• ltawc foa .. a acoatic 
factor i• the a•ilit7 of t•• ccll•l•r ...... •7•~ .. 
to fia•t iof lacoaa wira•e•. 

T-l~7t•• froa 51 people ware addd to 
ioflac1aa-~ iofccte• cella. Cell type• OMre def;aed 
b7 their HLA , ..... a act of a•oa• c .. iaa for 
protei•• involve• io cell recoaoitioa. There •••• 
r.orreletioo bet ..... aeoetic ••• ,,, ..... d••••··
fi1hti•1 abilit7 - cell• bcario1 HLA-Da4 &••••were 
better able to kill iofacted cell•. aod KLA-Dl7 
cclle were •••• able. tba• tbe reet of tbe aubt7pea 
tear~. fEaEracted rroa Scieoce ...... Vol. !28, 
12 October 1915) 

AD •1reu.•at h•• hceD reached for the -rldvide 
.. rketioa of cyanoethyl .. iditea - aaid to be the 
latcat advance in ~•A cb .. iatry - h7 lioaearch 
fSaa lafael, Calif.) and lio1yDtech lioc:heaische 
Syatheae~echaik fH-"ura. Weat Ceraany). Cyanoethyl 
.. iditea are •••d ia DNA ayncheaiaer1. knDVD •• aene 
.. chinea, to .... ayuth•tic DllA fraaoeota. The 1ene 
fr .. aeota are u••~ iu 1~netic eaaioaerioa re1earch. 
lio1carch and lioayntech will •lso co-operate io 
product developaent and other ar•••· (Source; 
Ch•oical W•••· 25 Septeaber 19GSI ~~~ 

Preaaul diaorder dia1ooaia .'aciliuted bz 
••tracellalar .. traa 

!atracellular .. tria fEOl)-coated tiaaue 
culture di•h•• pla7 •n i8Port•At role i• eapeditia1 
the diea•o•i• of prenatal diaordera. Produced by 
lateraatiooal lioT«chnoloai•• Ltd., the natur•lly 
pr .. uced ~CM cloeely reacobl•• the b•aal l•~ina of 
tho .... 7. allovini cell• :o arov uoder cood,tioo• 
aioilar to tho•• oai1tiD1 in viwo. Calla plated on 
ICll .. i•t•io their differeotaatad proaartie•; ahov 
attochaeot, flatteniaa eod repid •iaracioa; 
proliferate feater and oahibit a lon&er life apao. 
n.e .. propertie• of !CM yield the folloviDt 
.. •••tea•• la the preuatal diaa•~•i• of 1•••t1c 
dhordora: 

I. lodaced ti .. iaterwal bot••«• 
a .. ioceoteai1 aad di!foo•ia. Due to the liaitod 
kt .. latorval durlllS which •-ioco•t••i• can be 
cooducted. it ia vitel that tho culture bo 
•ucce••ful. •~c•u•• of it• •••cial properti••· !CM 
prowl••• the optl .. 1 eub•trete for the culture of 
h .... o aenlotic cell• vhic~ are •••il•bl• ooly et 
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cl-I ._itiH. 'l1M n .. ld .. il•cnaed plati• 
afficiamicy ... Pl'91iferati .. rate ,....,.. ta r .. .c• •r 
appreai-t•IJ' .. If tla• ti• iatenal .. ~ 
-iac.-teah ... tlaa firat laarwaat of calla 
-•il .. l• for cla~l ... 1,.eia. 

2. 1-re .... a.ccaH rate of call aro.tlll. A 
-jor li•it•ti- af c-ti-1 plHtic tn
calt,.... •ielaae ia tlaat calla oft .. fail to attacla 
... ~i• floatil• ia tlae _..i_. lac:nae it .. 
cl-IJ' ~I•• tlaa lllH-t __.r--lilta -tria 
.. alaicla celh an. h ,,; ... ECll iailacn _...raace 
...... .._.t pnli~ of call•. t ... 
-.iati .. tlae .... for a r ... at t• for -iotic 
calla. Partlaermon. -iotic cella plat .... ECll 
.... rd• .. aerae r-..i~t wlaile retai•i• a 
lai1• 1.--t• rate. tlaia aenea to rd.ce t•• coat of 
Prautal •i•aooia _. eiaieiae• tlae ••rialllilitJ' i• 
eel I 1.--tlll ... t .. cU-e of .. .-.-i .. .c .. 
t•icitJ'. Por fart .. r :~~t>~tioo. pleaae cootact 
.. _ •ilateio, Dinctor of .. deli•• llT. 
•hyat ......... r.o. 1oa 12000 ......... ,_ tll20. 
hr-I. (S-rca: Ceope8Y .... lalaua. ~ .... , -- --

llaclai- to !p!!4 ., 1•.atic at .. i•• 

A ~i .. tlaat caa aut ... ticallJ' aaparate 
c•r-• fr- •-• call caltana ia t .. 
la'°rator,.. at a rat• of - t ....... a aac .... Ilia• 
.... f_t .. .,. o• of tllle 9'etlical leaearcb 
C:O..Cil'• ta .. of acieatiate. 

Tiie apporat•• c•• ideatifr ... ••lect ••Y -
of tlae 21 '•in of c•..--• • .,.icb ore ia tlae 
9'1CI••• of all aoraal ~•••• ... coatai• tllle 
, ........ of•-• tlaat fore tllle bl•priot of eacb 
i .. i,,i~I. 

Tiie i..,eatioa. bJ Dr. Daryl I Creea ... 
Rra. J..titb raat••· of tlae Cliaical ... POPUlatioo 
Crtoaeaetico Uoit at !diobarsb. •••• • l•••r aDd 
c..,.ter aaal7Hr to ideatify tbe cbr-•-•· Tiiey 
are tbeo extract .. electroatatically to ••,orate 
,.._ fnm tlae otlaer tiaeue. Tiie two •cieotiot• 
••••I.,•• tlaa .,.cbio• for uorlt oo the aea-lialted 
1-claroaooo. ead tlllat early IOOrlt led, i .. irectly. to 
.. ,,•DC•• ia tbe ... erataodiaa of • 1••tic diaeaoe; 
tbe ideotificotioo of a•ae• oo cbroao .... 
o,_..r ••we• i.,licated io CJ'Otic fibroeie. 

At tbe -,io•i• tbe 1-cbr-•- •-I•• -n 
coot•io•t" vitll cbroao- •••••H ••••o, ... ich 
thea 1••• •• a\1SO•t iadioti .. uiaboble aiaoa' to 
tbeir .. cbaaical aorcar. rurtber purific•tioo of 
tllle 11 olao prowide4 ~...,er aeweo• 4eli .. rotel7, 
vllicb 1119re tbe •••i• of cloae baolt• for the CJ'•tic 
fibro1ia writ at St. llary'• "8dtcal Sclllool io l.oltMG. 

Tiie ••••l.,i111 aciette• of flo• cyta.tr1 alao 
proeiaeo • ra,i4 •J•l .. for ••tecti• ...... froe 
r .. iatioa ••PO•ore. Dr. Craeo aad Nra. Peat•• .. ,,. 
ala..,. alr• .. Y tlllot it ia 'oaaible to pfclt out 
c•r-- fr .. -•t•. "bacqrou .. ~bf ah". 
•••ulti .. froo radloti .. doaea of 100 r .. c. eore ell•• • t ........ ti•• •• fHt •• coo ........ , 
or•i .. ...,. i•apacci ..... wiclll~t cite fatiaue auffered •1 •-• writer•· To eataad tit• •clliH' • 
••••itiYitJ to ••• louer l•••I• of r .. iotioo ....... 
ch•J' •r• •••ltlas • ~•J of atol•i• tba ca•trol port• 
of clllroeo .... ,, tllle c .. cr ... re;. •o cite 110CllllH c•• 
couot cltr-•- fr••"U rHultj• fr- ro4i•Lioo 
... ••aure tllla •-t of aapo1ore. (latrocte4 froo 
Tiie Tl••· 20 Joft .. ...,. 1986 p. I~) 

llactronlc •Jatao for ••t ... ti!I 1eae tr•••f•r 

IAlllOll2000, •• "4l•otteel-C:.ae-Tr•••far·l1•t .. , 
fr .. IA~IOll i• • 1ti1llllJ' i•t•sr•t•• compl•C• 
al•ccr .. lc •J'•lao for •ut ... clas , ... tr•••far loto 
'rolroryotic •ad eullaryotic •J•t-. Tit• s,.coo _, 
al•o be u1e• to i .. uce c.11 fu1i••· IC CC191'rl••• • 
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c-troller ... a react.... Tiie cootnller ia •• 
elect .... ic •-ice tlaat 1••rotaa ... ,reciHIJ' 
rea•••t•• tllle cooti-• wtpat of electric fiel• 
... -ray to tllle 1...-cell or cell-cell •J'•t
t•roaa• fwr •reciaelJ' .. jtootalllle alectrooic 
••r-tera alaicla an ... lit .... __..r of .,. .... 
.. rat ti-.......... r of C7Cle. 1ltt act-I , ... 
tr-fer or cell f•ioo tale• place ia tlaa reactor 
.,.iclll ...... tllle -iti•• •iaclaarsioa elect ........ 
tllle receptacle .,.icla ia tlae laol'er for tlae 9_.-cell 
or cell-cell •iatan. 'llae •iat-• .. t_.• tlae 
•iac .. rai .. elect ........ th •-•II or cell-cell 
eiat.re caa H .. jtoot" ., •i•li• tlae eater .. ilt 
io tlaa reactor. ay ••ryi .. cu •iatatte• hlae Stla 
.. jtoot .. le P•r-ter>. - coo clMMtae eitlller t!ile 
·--coetact• ar ,.,. "cootact• .... of .. li-ri .. 
tllle electric fiel• _. ners1 to effect a•• 
tr ... fer or to iodace ctll f .. ioo. 

To •-n altoolate atarility ... to •-id crooo 
coot-iaetioo, tlae rec.,tacle ia i .. iYi ... ll:r 
pacU.H. eterili ... .,. •--•rr .. iatioo ... ia 
•ier.ooable. Eaclll rec.,tacle •••• ap to - el of • 
aaoe-celi or cell-cell oiac ..... tlaere i• Yirt .. tlr 
.. li•it io tlle ..... r of calla _. tlae opeciH ... 
•••titJ' of DllA t ... t cu .,. 1 ..... ioto tllle 
receptacle for tn•t-t. .Witi ... n,.. tlae wlaole 
reactor cao eaailJ be •lace• io • ti••• caltar• 
lllood for .,.rotioo. 

IJ' •nfpolati• tlaen fhre par-ten. -
coatrolo tllle tra ... ioaioo of electric i ... 1••• froe 
tlae cuotroller tlt ..... 111 tllle reactor •i• •• elect .... • 
to tllle aeae-celf or cell-cell eiat•r• ao •• to 
°'tieise. to tlaa llli11teat poaailtle efficiaacy. 
electro &•H tr-fer iato ltacteriol. ,1nt .... 
aoi-1 cella. 

Tiae .,.ntioo of UU«*lOOO ia •i•I• ... •••1· 
it iov~lwe• pipetti• tlll• 1eoe-cell or cell-cell 
oiatura ioco tllle recaptobla. •ettiaa tlae P•r-tcra. 
oo• triaaeri... It toltao '••• tbaa tbree ai .. tea to 
c..,lete • ,.., traaafer or cell fuaioo ea,eri•ot. 
Tiie •J'at- ia c..,act. vei1•• oolr I 111• ... 
re,...ir .. oioi .. 1 .,ace. 

F .. rt .. r ioforootioo MJ' .. obtaioe4 froe 
•••,... loc •• 20113 Nerid• Dri••· Sorotoa•. CA 95070, 
V!U <.!!!!!.!: eo.p • .., ••• rel••••> 

Ceoetic code 

Tiie liu betweo 1••• •ad ,roteioo ;. 
aoaltri .. d io tbe 1-tic code. tlbicb •llov• ••t• of 
tbree oocleotidea <11 .... •• "codooa") i• our 1••• 
to iocorporot• opecific .. ioo oci•• ioto ,rotei••· 
N••J' acieatiate rea•r• tllla atructure of cite aeHtic 
elide (tlaat ia, clllc ru:ca 1oweraiaa wlticlll cod••• 
••Coda vb!cll .. 1 .. acid•) •• • "fros•• occi .. at" -
claooced .,,.. i• cllle eorlr ••r• of eYOlutioa ... clllea 
Yirtuallr at.cit for aYereore. Clllall• .. i• tlaia 
,,,..,, two lo•iac acieatf•t• •••• ..., ·~••t•• .-
1oo4 ~._icol ,. ...... WJ Heh cod .. etteodH tlte -i•• acid tbot it doea. JH1tU• •- ... 
lfclaor4 YH•- of ti•• haci·~ute of Clle8icol Plllyaica 
••• li.,.,•ice lo Tortu. !atoaio, laowe fou .. •• 
iotri1•i• liall .. twee• tit• •CobiliCJ of Yariouo 
codoa-ooticodoo ,air• (wlticlll allould i .. icate lllov 
IOD&. o• aver .. e. t1118J' will lllold c-eir Ll•A• oa cllle 
riltoaoma). ••• tllle raacciviCJ' of rlllair corrce,oadi .. 
.. 1ao acid• (llltlclll alloul4 i .. icota ltou •ulcltlJ' Liiie 
.. 1.0 oci•• viii •ec- II~••• u' ioto • ,rotain). 

Tiie 20 .. ioo eel•• u••• to oalle ,rotci•• are 
eoco4•• ., 61 4htioct codoH. Tho• ciao b•H 
oe.&.allCoa UVV ... UUC boCla Coda for Cllle •i9f no4~ 
pll•SJ'l•IHiH; UCC: co4H for cr7ptoplll.., ... •• o•. 

Tit• -et atobll' codott·••ticodoo '•Ire ••- co 
ltol4 cite tl•A• fhec c•rrr c-• l•••C r•octiva .. iao 

I II I II 



eci .. : ... t .. l•••t et .. le C-..-.etic ... • peir• 
llel• t .. tllll&e Ce"7i• t .. -t ... ectiwe -i
eci••• fhtrect .. fnm ... Scifttin. 
lt/26 hc ... er t•s> 

A -'"rite ,__. i• a.terctice c-t•i•• •• 
-..ct .. ly leqe -t ef -i- eci••· -....r 
-lyeie .... ~ t ... t t .... en •t ef 
t•rreetri•' eri1i• ht c- win ~ -t-rit• r
-.ece. ~r. t ........... dlelliete-. cerri .. 
e.t t .. i-tiaeti• .~ t ... t t .. _. .. eci•• 
W!l't - ........ fnm liYf .. tlli•• et ell. 

A f- ar- ef tllie -teerite ..... - llee• 
... ject .. te cl- -lyeie •1 ain S•f_,_ ... 
lr•n ler .... •f tlle lf•iftreity •f Te• ........ 
lfei .. Y-i. ef t .... ti-l Ieetit•t• •f "''•r 
le-re• i• "-· 

Alt .... 11 ... •ic .... t-••· iecl .. ie& -'-
eci••· .._ .... •i11e-reo1 i• •t-rit•• •fen. 
tlli• ie t .. lint ti• ney ._ t•~ .. i• Hdl 
......... T-y •i .. e ef •iM eci•• •- .... 
.. t.,.t .. i• Y-te 1tlltl _. tlleir -• ..... 
.... •••~ .. 1 .. •• -'• eel• -lyMr witll 
,._ .. t ... •illllyoiri• .. tectl•. To ....... tllet 
t .. c ..... rite .,.. eot effect .. t.y eqeeic .. teriel 
of S.rtlly oriai•. t .. r••••irc .. r• t ... elellor•t• 
•recn\i- to • ..., it •••t:•i .. t .. •ile it wee 
1ro.M to • ...... r ...... u .. wicll weter _. eci• 
to ••trect , .. _; .. ecH• fr• it. 

n.. .m .. ecH i• lliai.eet c-••tnti .. -• 
.. 1..-i .... cyric eci• foll.._. lly tlle .. re f-tlier 
alyciH ... •••iM. s- of tlle .... •li•I _i .. 
eci••· eecll •• tllr-i•• ... letaeiM. were •r•n•t 
ie .. 1, ti8J o .. •titl••· ....,,.r il ••• tlle 
""HK• of ell fin McJric •i- ec:i•• wllicll 
• ._. t .. t -.t .... r tll• ••re• of tllen 
eatr•t•rr••tri•I .... at ... ••li••IJ co lie ~i•i•a 
Mtter. 

111• Y ... to 791191 .. teorite •iaco•ere4 by tbe 
Jape••• .laterctir IHHrell i .... icioo i• 1979 ie 
ricller i• .. 1 .. eci•• t••• ••J •iecOY•re• eo fer. 
i .... •o t•e MOuat• .... ••rJ ... 11; 670. 10-9 
•le• of .. iao eci• •er ar- of .. teorite. 
f!atract .. froa •ew Scieetirt. 19/26 Dec .... r 191~) 

D. APPLICAnOllS 

..... 1rowtll llormoae ••••• apprOYel 

c:e ... tecll, lac •• llaa llec- the tint 
biotecllaol .. , c .... ., to .. r••t it• ova rec...,i .. at 
DllA .,r.._t, efter the US , ... allcl Drvt 
.._iaiatratioa fPPA) 9"PrOYe• the fire'• ...... 
arovtll ller90IN CSll). tr .. .-..n•• Protr9"1• IHt 
Oct ... r, ... juac receatlJ tbe c.-any Ila• k•• 
ewer• .. • •irtuel US ... ..,011 o• ••I•• of 
a•••-••lice• 1rovcll llol'llOtle bJ the fe•erel 
IOYer-ot. fta US , ...... Drua .W.hiatrati .. hH 
araot .. tlle lliotecll c ... ••1'• Protr9"i• ...,.. arowca 
110,..... o"'ll•• •rua acatoa for the tre•t-•t of both 
ar"Wlll ._,_... •eficiCIH:J ellcl T.r .. r'a l,..SrMC. 

Or.,ll•• •rua atatua, u .. •r ~h• fe•eral f .... 
•1"1111 ... c~,..cic ect CltlJ), .,r .. I••• i11ee•ti••• 
for firee Co ..,,.1.., •r1C• for ••c..,ti .. allJ rare 
•i•••••• or •iaor••r• for wltich Che po,eacial 
,ati••C .,.,..1otio• i• u .. er 200,000. u ... r cha ect, 
c:. ... tecll ••• • .,, •• 1••r•' .. r••cioa ••clu•i•ICJ fo, 
Prot,..io for it• a""row•• i .. icatioo. 

1'10 otatu• - -••• nae C:.HoCecll'• ProCrO"li• 
i• .,,.,.,, •• fr .. c~ecioa aull•t•ec•• •••• if ic 
foil• co wio o DI ••Ceoc, for tho 11e•C ••••• yeara. 

- JI -

Tiie PllA •-t c-i•er n-au fr- ot .. r 
c-. .. ie• .... wellt ...,r-•I t• -irt:•t ot ... r 
an.-..,1 icH a~• lie-• for the tnat••t of 
._rfi•. llleftrt .. leee ........ ale c•• ... •oatllt for 
ot .. r i .. iuti••· C...••i•• c•• ... 1, for 
i9Yeetiaeti ... I HV • ...,. fl-.) ... liceti- witll tlle 
PD&. 

.._ .. r. , ... aec...i. t•ir41 ... f•rt• 
lliotec.._l•J c--i•• wi'!ll rec-".i..,t 8Cll 
•r-.Cte ia tlle -d• ere cl .. • ... i ... clei•i• • 
...,.rier. -t•i-te• •..-looct. C.lifereie 
•i-:tecllaol•J· lac. (QI), ..._t•i• Yiev. Calif •• 
lirTeclleol•J C:.Nral (l'IC). lllev York City. llf 
.... itei•. Perie ... !Ii LillJ 6 Co •• l .. i.....,lie. 
W ..... - of tlle ot .. r c-...oi•• i-l•H i• 
-fect•ri• llCC. 

Tiie clliof iaftetiaecor for c:. ... tech'• clioical 
triol•. Dr. s.1- 1..,1 ... i• c .. fiaat tllat tll• 
fha•e Kil. wllicll carri•• • eatr• -i•t1 of 
.. c•i•i ... ia • .,.,.iol•icellr ~ .. i•eleat• t• c•e 
..tar•I ~. bet ... c-• .. • c•et it• 
"niac .. t ••tia .. icity ia .. aali•· u ...... 
tolerellle. At • ''••C .. rlio .. eci• la~t ••n•· 
ec:i-ieu ..., .. t .. , .. , c•e i--aHicity aiallt 
.. ca .... 111 ,.,. eatra -t•i•i• er i.,~r 
fol•i• -.. tlle "'-• ie •r .. ••• ia iacllerichi• 
coli llDet ora••i-. Collcec•. clle '°" us 
iicKecllaol .. , coecerr, Ila••-" tll• c-letioa 
of , ... •nel..-at of iU •r--ti- •roceH !or 
rec.-i-•t '-• 1ro11C• llo..-e fllCll). S.r .. o 
Lat.retoriea of tlle us. the ., ... ore of tlle 
•r•r-. ie - cerrri• -t •h••• ou cliaic•I 
teeti ... 

Tiie coepaa1 e••ect• Seroeo viii 1et tbo 
rC1•lator1 ar••• liabt froa tbe US eutlloritiea •1 
tlle ... of near 1ear ... hope• to l•-h tbe product 
itaelf i• tbe UlC vithia II 900tha. 

Tiie hJ to Ce 11 tech' a hCll eucceH vi 11 be the 
feet tllet it ia produced by ..... Ii•• coll• io 
culture aD4 co•••oue•tlJ, i• i•e•tical co aaturel 
arovch boraoae aDd reouCree ao furtller 
..,ificecioa. Geller product• thet h••e reccatlJ 
beeo areate• approval i• tbe US aod the US ere 
produced i• bacterial cell• aDd reouire e•teaaive 
nfol•iaa. Ceae-apliced h-; ar-th horaooe lhCH) 
he• fi••llJ been 1raot .. ica firec ro1ulatory 
•P•roYala. Cea~Dtech hee aot a areeo li&hE fr,.. Che 
US Food 6 Dr,. a.-iaiatratioa vltile labiVicruo of 
Sve•e• h•• received approvel. l•biVitr ... ha• vo• 
appro•al ~or aelea of the dr .. in Che UI aDd 
lel1i-. The produce. s-toaore, ia produced at 
'he Sve•i•h c...,••1'• feraetatioo facilitJ et 
Stri••i• and fonouleced io Stockhola. labi haa 
•P•lied for reaulotory appro••I in all Wealer• 
!uropeoa c-•tri••· 

Dev~J09e• bJ lati after ieiciel clooias wor• 
cerri•• out uDdor coacrect llJ C.aeatoch. Che 
~--.. ie produc .. •• a -chioo1I ••riYatiYo bJ 
aeaecicel ly ... ; •••• , .. ~ bacurie. The 
coepe., h•• plea• to follow vp with• aecoDd 
aeacratic•, "aucheecic" 1rowth hor .. •• pr.,.uc' eleo 
pro4'·ic•• la clla bacurle, ... i• "°rllias on • •uebor 
of other a•ae-••lic .. 1r-h horao .... 

Alclloush Sabi ~•1• ic will •rice the 
racoabi .. •c •rc~uct arou., tho .... level •• the 
natural ltorao ... aou1·ea !• tho Ull llevo varae• ic .. , 
.,,.,.. co k throe ti•• •• ••P•••i•• •• flle proYioua 
•oaeacic •roducc. 

low Chat arovth horaoaa viii be avolle~I• .. ,. 
re .. ilr •• _. aporca .. diet~• •P•rlell•t• are 
r.oocer .. • chat the •rua viii be ollu••• bJ •thlete• 
ellcl othon h9"ioa to i:tereoH their h•iaht aDd 
•treoath. c .... c.ch r ....... thet th•.-. •• , will 
foce• Ice .. r••~I .. effort• 1111 •••tecric 
ellclocriooloal•C•, che •hJaici••• who treat ... , 



c••• ef 1..-1111 Ille~ Rfici.-:r. _. tlilat tlile 
• ...,. vi ll ~ •hui..,.td -•:r t11i....,.111 llloapiital 
... _iea. llDooewtr. aa:r ,.:raui•• Illa• tlile 
-tlileritJ ta pnacrilile Pret~i• f~r _, •H. 
(btrectd f .... Oieaical ... ~i-ri9 •-· 
ZI Octeliler IMS; E--.e• Clil..acal •aw. 
Octeliler lHS ... 6~.Jawry HH; lkf:r.w Bill'• 
lieteclil .. l .. :r ._...tclll. 4 ..._..r 1'85) 

l .. i--lll lalllelld -1-1 aati ... ie• car 
M .. e1 to •etect - lili .. • of caecer i• i .. i .. 
-licati-•. acco~i• to reaearclil carrid ... t .,. 
tlile •~al Poatar .... te llftical Sc ... I. m. _. 
r-.ort .. i• Tiiie IAacet. ua;• a lalilelled -tillci<l7 
aa•i••t ptacewtal •"•ti• pllleapllataae. naearclilera 
were ••le to locate teacic•lar. OYari•• ... cer9ical 
caacer •:r --• of r .. io-i-ciatiar-.•:r. Dia 
_t ... pro•i•n iafos-atio• _.tai .. lille lll:r eci..r 
-••• iacl .. i .. •ltr••oeciar ... :r ... c...,•teriaed 
t-.r•:r· •~•tn iajectiou of tlile -• 
-•-• .. ti._.:r c-l• le .. to •• i- n .... H 

froa t•e patieat. (Estractn from Cliaica. 
6 Sept_..r l91S) ---

T•!Jrttn r .. iotlilerepy a11Cceaa ia lieer cc11Cer 

Doctor• at Jobaa .....,i•a Uaieerait:r ia 
lalti•rr. US hare •eeel-.ff a aev tn•t••t for 
adeaace• liwer caacer .,.;~1111 ia 1i•iD1 liletter re••lt• 
tlla• •a:r coooteotioaal therapy. la tlile aev 
rrc•t-•t. the r••ioiaotope iodioe-131 ia c_j,.atn 
to a eoeoclo .. 1 aatilllody .. •i••t ferritia, a proteia 
aecreted ia hi1h coaceatratioaa b:r hepat ... celta, 
aad iajected ioto the ••••el aerwiaa the lieer. 
lecauae the tumour i• richl:r aupplied vith •lood 
•••••I• oad blood flov t•r.,.b it i• alov, tbe 
ootiferriria coaceatratc• i• the tumour. 

Of 66 pe.,le vith ••••aced lieer coacer 
41 per ceat aboved partial reaiaaioa aod 7 per ceot 
coaalete reaiaaioa. Partial reaiaaioa• occurred ia 
patie•t• vith tll80ura ao larse tho: DO benefit bad 
lileeo expected. Tiie loaae•t duratioo of partial 
reaiaeioo to date ia f iwe ,ear• aod eiaht ... rba aad 
of CC191Piete reaiaaio• three year• aad ais iaoatha. 
Of the patieota vith rer.iaaioaa. IS per ceat 
aurwiYed iaore thaa rvo Y~•r•. Tbeae reaulta are 
uadou•redly tarter thaa aoy achieeed ~it~ otber 
fora• of treateear. Oae patieat baa DOV aureiwed 
ais year• vith a cooditioa for vbicb preeioualy the 
fiwe-:r••r aureiwal rare vaa ail. It i• the firat 
effrcti•e treat•ot for lire'.· caacer, •ur tbere ia 
acope for iaprowiaa it coaaiderably. C!arracted 
froa .. ., Scieariar. 21 •ow ... er l91S) 

c .... iaterferoa ia Phoae Ill cliaical criola 

liOI•• ••Ii•••• that It ia the firat coepaay ia 
tbe vorld co h••• ~1111 larsa-acale Ph••• 1r1 
teati .. of ,_.. iatarferoo. ID thla caaa it• 
product 1-oeroa, i11 US and !uropeao caacer 
catr••· Pr. Seth ludoick, t~• coepaoy'a •••ior 
eice-praaldeac for phal'WlllCeutical develop.eat, aaya 
that the product •~•• poairlva ioitial raaulta 
.. aiaat rha .... rold arthritia, Tiie trial•, vhich 
rapreaaat a .. jor atep tovard• reaulatory approval 
aad .. rketilllJ, are la patir•t• eufferiaa froe reaal 
cell carci ..... for vbich there I• curreatl:r ao 
effective therapJ. llC111••'• parcaer i~ •••elopiaa 
r-aerff h ShiOllOli of Japaa. Clalll.: 
liatach .. l!IY lullatla, Vol. 4, ••· 9, October 198S> 

c .... iatarfaroa llcaoaad 

Clba-C•iAJ llc••••d h,..ao ..... iat•rferoa -
curraotlJ lo clioical cri•I• la Japao for tre•t•oc 
of eolid cuiaore - froa WJow• ffakko IGCJO CToll:ro>. 
Cilla-C.lay viii h••• th• rlaht to 1ubllca••• the 
product la Europa and cha us, aad h ,1aooi• 

- l2 -
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cliaical trial• io ._th plac••· Th• iat•rferoa i• 
••i .. to •iffar i• •- -iao aci•• froa tlile 
nc_.i ... c a- iaterfero• of Geaeatecb (S-tl• Saa 
fraaciaco) aad liaaea (Cea•••>. ao Ciba-C.iay ••y• 
it .... aot expect patent challe,.ea. (Source; 
Qi-ic.al Vee•, II Decealiler 1915) 

C:...atecb b!Ji•• ha.an cliaical trial• vitb 11IF 

DiacOYered •:r Pr. Lloy~ Old aad colleaaae• at 
tlile .._rial Sloaa letteri,. C.11C•r Ceacer. t-r 
aecroai• factor CTllF) ha• aiace !ore ... a taraet for 
aOYeral C-8•iea - iacladi• Alahi. liaa••· 
Celltecb, Cetua, F1jiaava aacl Sac•yo. llov 
Geae•t•c•. vhoae acieati•t• wen tbe firat to 
publiab the atruct•r• •ad r:OllA espreaaioa of TJIFa ia 
••t•r• ia Dec-brr 1914. baa bes .. Pbaae I cliaical 
trra8 vitb recooolli .. at TllF ia adweaced caacer 
patieota. Poaaible aide-effect• iaclade boN .. rrov 
fail1re, oerwe ....... aod liYer or •i•aey failure. 
Ot.,.r poaaibiliti•• are to•ir. aboc• aad caclile•i•. i• 
vbicb tbe patieot "-c-• eaaciated. (Source; 
lietecbaol"IJ l•lletia. Vol. 4. llo. 9, October 19d)) 

laterl .. kia-2 aucceaa 

Scieatiaca al the US •ati ... 1 Caacer laatitute 
bawt aaed ioterlea•ia-2 (IL-2) proJ..ced by Cetua lo 
treat otherviae uatreacable caacer patieata. la • 
two-ate~ approac~. tbey firat extract tbe pa<ieat•' 
owe vbite blood cell• 1Dd then treat thee vith 
IL-2. Tllia proce•• traaaforaa rb .. iato 
'lymphokioe-actiYate .. killer' cell• - or LAI cella. 
T".>eae cao deatroy t-ur cel la, vbi le le1vi,. ;;vraal 
tin•>• ua1ffectea. The LAI :ella are then injected 
back iato the patiaat to fi1bt the caacer, vith a 
f•rther iajectioa of IL-2 to help thetA ... 1tiPIJ 
iaaide the lllod:r. 

The iaitial result• haYe beeo hopeful. ID II 
of 2~ c•••• treated vith the oev approach, kDOVD •• 
'adoptive i-...therapy'. tU90Ura ah,••• bJ iaora 
thaa half ia patient• aufferioa froe .. 1 ...... Cs•in 
cancer). coloa, kidoey or lu"I cancer• that had 
apread •• far they vere ao loaaar ... aable to 
ch ... rherapy or r•diarioa techaiquaa. AltlMMl&h 14 
patieota - particularly tho1e vith aarc.,.. (cancer 
of coancctiYe ti•••••> or caacer of the oeaophaau• -
1hoved oo iaproveaeat, theae result• are aaeo •• 
treaendoual:r hearteaiaa. Indeed, oaa patient'• 
l ... ur rrtreaaed ca.pletely, althOUSh IDOther 
patient is tno.,.bt to have die4 froa a combinatio• 
~f IL-2 aide-effect• aod hie ad•••c•• caacer. 

Pr. Stevea ~01eaber1. chief of the ••tioaal 
Caocer Ja1titute'• aursery breach, lead• cha 
research ta .. which developed the aev approacb. Tiie 
uae of IL-2 hovaver cauaed • auebar of aida-effect1 
vhich .. ant that the patieat• uodar treat••t oeedad 
to be ke~r ia intea1ive core. lntaraatiaalJ tho .. b, 
lritieh trial• - which have •••• carried out OD aa 
~·•• ... lier acale - have not ao far produced the 
·ide-affect• reported by Pr. loaeab•~a'• ca ... The 
~••oa for chis. aoted Prof. Pudla:r Puiaoocie of 

n. .... lloapital, Londoa, could ba that the 
r i ti1h ruearch hH invohad fha u•• of IL-2 .. .ta 
a. aatural hu .. o vhica .,.,... calla, vhila tha US 
,,, h•• uaat lL-2 produced by ..... of aenatic 

a .. ineari"I at Cecu1. Thi• .. y ba ••ideacr that the 
a•aetic •aaioe•r•. oace •••in, •r• DOt producioa the 
IL-Z anlacula quite to 1pacificocion. C!atr•~tad 

froe Ii ~chnoloar lullatio, Vol. 4. ••· II, 
PecadCr •HS> 

Aatilllod7-.a1netic cancer 1 .. ,i .. d••alopad 

IJ liokiaa c ... r-caraecad aonoclon•I aatibodie1 
to par .... natic .. cal•, Johneoa 6 Johaaoa CJ6J) of 
•av lrunavick, ~.J., and C:rtoaao Corp. pl10 to 
develop 1n 1 .. 1ina techoique for caacar diaaoo•i• 
and .onltorina. 
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la - •~t laat ......_r • .JU Mt•• · ' . 
....-ui .. ..-~tr .,.aiti- i• tlM prhatelr i... : 
Priac•t- fi.... la ... iti-• .JU ac .. irea -rl._i._ 
-net riallu to tlle fira'• -1-1 c-j••te• 
for - i• .. aetic n_. i ... i .. <•U. & .JU 
nllaidi•r'7• Tect1eicen Co~ •• c1 ... 1 ..... viii -
tlle -1-1 ia ita Tealoc- •I q•t-. 

C7tG1n'• .,.._riat•r'7· t-U•• tecllaol•r 
•••• llraoclle4-claai• liallera to attacll aetala a.ell •• 
..... li•i- to • .. rti•• of tlle -tillool7. wile 
••••i• tlle octi- aite - tlle c-o:-t raai-
-i ... i~. ••. -Jilke it• c-•~•rt. -leer 
.... tic n-••• .... - r.,ioi-... a t• utect 
Nr4 ... ••ft ti•-•· ... to di•ti••iell pri-r'7 
c-•n 'na eec-4ar'7 aetaataaea. ...aeticallz 
•-ititt -itiH ia tlle ""Y n-t• at difierut 
f....-ci•• to ..... tic fial4a i ... ae4 at riallt 
••I••· Tiie ai1 .. I• are tlln c-rtN to • 
t....-4i .. aai ... I telewiaioa i ... •. all4 •lti .. talz 
c•t•r .. - fil•. 17 ui• -1 ... 1a to ca~ 
.-.aci• •nu to ..-cific th••• earlier 
detecti .. of ... t .. ic c .... e viii Ila -4e poaaillle. 
(latrocte4 fr- llcf:r...-lli 11 '• liotecllaol91 
.__tell. 2 Decnkr itl5J 

~lwl aatiloodiH ai-elify l ... a-ia ........ 
11oooc1 ... 1 aalillodiea are prowidi• •~ton 

vitll • ai..,le all4 aeot var of di•ao•i• leulka•i• 
oad otller abooraalitiea of pl•- calla. 
Dr. v. .. r Erllar at tlle , ... 1-'tliffa lloapital i• 
Osford •P•Dt tbree years perfectiOI the tacbai~e 
... ho• teate4 il OD -r• tboa 250 patieate. 

Tbe coneatioul tecbaique for dia1ao•iD1 
l .... o .. io ia to raiae oatibocliea to the abaoraal 
calla. Tiie aatibocliea are l .. ed vitb .. rter 
.. teculea vbich fluoraace vheo lit. If the 
aatibodiea are added to a • ...,1e coataiaiDS 
au..,ected .. 111 .. "t or aberraat calla. the abaoraal 
calla abi• -t. 

Altb.,.b tbia poaitiwely ideatifiea leuka .. ia 
calla. the techaique baa dravbacka; the 
fluoreaceace aicroacopea uaed to obaer•• the 
i ... ao-labelled cell• are ••P•••iwe: tbe blood 
calla ... t be coaceatrated b7 ceatrifutiDS before 
labelliDI; aDd tbe ability of the labelled cell• to 
fluoreace beaioa to fade vitbia doya. 

Erber'• tecbaique require• oaly the facilitiea 
available ia ••y hoapital'• ha ... toloay laboratory 
aad ·- -DOCIODal 8Dtillodiea. The -tbod uaea aa 
alkaliae pboaphat••• (AP), oa eaayae toke• froa aice 
vtticb caa be ataiaed e•aily, AP i• otlacbed ta o 
aoaocloaal aatibody coiled aati-olkaliae pboapbotoee 
fAAP). Tbe APAAP c...,1 .. ia ia turo liakad to 
aaother -loaol aatibody fr .. •ice, which h 
apecffic for the cell to be labelled. The reaultiDI 
cbaia of -••culH bH AP at oaa aod oad tbe eel I 
apeclfic oatibody at tbe other cad. Ordiaory blood 
oaear•. preeerved vitb fiaaciwe, ore treated vicb. 
th• UAAP c ............ •toiaed co diacloH tbc,, AP, 
llOV ••90Ci•t•d vitb cell•. lta1aed call• •bov 
cJearly ...... r o acaador• •icroecope, •ad Cb• blJOd 
i• pr•••rv•d veil eaoua~ for the colHlitioa of all 
cell• to lie ••••••ed. Treated • ...,, •• •tore veil, 
without d•C•riorotioa of che ataia. 'l•crecced ft .. 
.. v leiaatiet, 12 Dec ..... r 191S) 

H!potitfa I ••cci .. 

A• e1peri .. •Cal, r•••C-e .. i .. •r•d r•coabfno•C 
1otfA v•cci .... •i••C hepatiti• I ho• recently prow•• 
aucc•••ful i• odvlt• •ad i•f••t• oad reeeorci..ra ore 
reporCiDI 1ood reaulca vith n rec ... iaoac ••cciae 
..... raccured a., • ..... ito• cell liaa. 

Tit• c11rrencl1 .. rht•4' HccfH I• •ro4uc•d ,., .. 
the blood of lnfectad people, Vllile tbe •ofecy of 
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tlle prOlhct Ilea INIH •-•. tlle ... rec -
llepotiti• I carrier• - c .. 1~ eveat ... lly •ia-..ear. 
.... •· z ... r.,ailo .... Ilia coll••-• at lo1lor 
eon ... of lfedici- ia .... , ...... Ceora•t
U.i-raitr io Vo .. i•t-. D.c •• wacciaotad iv 
._ll:llr aea vitb • -u .. recoabiaoat wacciae .... 
20 -• vitll tlle c•rttatlz •rlketed wocciae. Uitllio 
r ... r _ .... 70 par c .. t of recoabi .. at wocci .. ll-• 
•too1o•. coopored vitll -11 :n Mr ce11t i• tlle otb•r 
1reop; eweac .. l ly 95 per ceat of tbe -• ia lloth 
lr9al'• -re protected. 

'Ille US Dapart-t of •atu. aod ..... r. Servic•• 
projecu tllat llla pri.:e of U1e recoalli-•t wocd
vill lie l•H tloao tut of tloe oae - i• .... 
(latracle<I tr .. ScielOCe lleva. Vol. 121. 
12 October •••s> 

Vjwotecll ( .. edU. 1Wi1t.u. llA) - a JOIDt 
-.lure llletveea Doaoo liotecb Cleedb .. Hei1bta, llA) 
oDd Cooao•llt t.llorotoriea CToroalo, Coaoda) - bas 
4ewel-.ad a -••• of eacopaolatina ialeta of 
Looaerllaa•. tbe ioauli•-produciaa cell cluatera 
acaltered tlorooebout tbe paacreaa. Tbe 
eacapaulati .. fil•. ol1iaote-polrlraiae-ol1iaatc • 
-• dattlopad bz Aot._, lleia-Fa .. s-. • anior 
r••••rcb •cieoti•t at Co•••••t ... prof•••or of 
pbJaiolotJ at tbe Uai,,.raity of Toroato lledicol 
Scbool. The •icrocapaule•. produced by .,_ 
liotecll'• pateated Eacapcel tecbnoloar. ore about a 
bolf •illi-ter ia di ... tar .... 11 •DOUI~ to pa•• 
tbooeb aa II or 19 aa,.e aeedle. Tiie capaule 
....,raae ia peraeoble to •-11 -••culea aucb aa 
1lucoae •ad iaaulia, but i""e.-.eable to lorae o~··• 
aucb as ol"'9ia or i ... aoctobuliaa. Tbe aurfac~ of 
tbe capsule• carriee a oeaatiwe char&e vbicb 
di••uod•• fibrobl••t• fr .. att•chiaa ood 1roviD1. 

Eacapaulated islet• of L•D1erbaoa hove already 
prove• eucceaaful •• bioortificial paacre•••• io 
rate. llheo diabetic rat• vere iajected 
iatrapericoaeallz vith about S,000 eacapsu!ated 
;aleta. ther r ... iaed aoraoslyceaic for about tvo 
r••r• Ca rat'• life-apaa). The •icroeacapeulated 
ialeta re .. i~ed aorpholoticelly aod fuoctiooally 
iatact: ialeta r...,ved fr .. ••crificrd rota 
coatillUt!d to produce ioeulio io culture. 

Scieatiat• ac Vivotech bave aov •tarted 
eaperi-•t• io l•ra• aoiaol ay•teaa. Tt.eJ are uain1 
botb boviae ood porciae eource• for the ialeta. 
Vivotach i• nov deaianiDS ao inetr,..ac to hoadle 
••ra•-•cole h••••tins ieleta. Tiiey ••P•r•te ialeta 
fr .. the P•DCr••• by traditioaal collo1en••• 
di1••tioa. The trick ie to raaove tbe ialeta from 
tbe coll .. eo••• before chey, too, 1•t di&••ted. The 
..., iaecr .... at i• deai1aed for "praar .... d" 
horveati111; di1eatioa •ad barweetiDI occur• in 
tvo-aiauce iacervale; vhatewer i• aot dia••t•d aoe• 
for oaocher cvo •iautee, •ad •• oo. 

Tlte l•r1e-oal .. 1 ecudi•• are bei .. doae in 
doa•. ci.. cloaeical eaperi .. atal aodel for 
di•beree. A• i• cbe rat atudy, tba •oa• viii 
receive iajection• of JO co SO per caat of ch• 
aoraal c...,leaeat of calla. The •oa• viii b~ 
iajecced vicb boviae ialata; bet•••• th••• cead to 
.. ,, u ......... l i• ..... Cb• •o• ... vi 11 ... 
-••ured i• aadocri10 equiw•l••t• reth•r Chea nuab•r 
of ialer1. The copeul•• viii proltobly have to be 
reiojected duri .. cha c0tor•• of Cb• aCudJ; ualik• 
cha rot ayecaa, vllich uaed rat ieleca, Cha boviae 
i•l•c• •r• in• torei10 hoac •ad coaaot roc•i•• all 
cite proper nuCrio•c• Chae allow ch .. co live for 
eateaded period• of ti ... The doe •tlMlla• viii &ok• 
aaochar cvo to three r••r• co c...,1.ce. Otlly Cha• 
viii "-•• cli•icol rriah "ala • 

Mlcr.,.11C•P•ul•t•d ul le ofter adv•DC .. ••• o••r 
cha craneplaatation cechniaue• bacov•• lh•Y are 



•ntect .. fna attec• Illy die '-IF'• 1- ~:.1t•· 
'ftiia - t- -rJ i-t..c t•i••' a .-cleat 
win - ..... t• t ... 1 .. ...,, ..... ,_ •na•. _. 
iahta fnm a ..... r of •iffenet ..-ci•• c• M 
fw...-et .. iat• t .. ~'"· •i• la a cnat ..,,at••· f- acintiata •- f .... it "ffic•lt t• 
1et ...... ..-..-. ( ... t"'8nfore ialetal fnm 
._. ~ to c_i .. r ..... l'Y for .., 1t..t a 
.... ,., of •i ... tica. 

a.c .... 1,.te.a calla..._ a.at .... ..,,~ .. e: if 

••-.C•• i• •• a.t•i- "· .. -· t ... t ........ t .. 
faleta m1•t ••- M attec• .. Illy t .. 1- qat•
l•••l•t .. cell•-•• .. •rotect .. r .... attec• ia 
t .. -t of a r-• of t• iaitial ,;.._. 
<Eatnct .. f .... liotec ... lst. Yol. >. Oct..,.r IMS) 

Pn .. tal p ..... ._l.,.. 
Pnaaeal •tacti• of 1-tic "•o .... n •! 

~- a.. acc-.u.-c •t-ticall:r. C..t•. t• vs 
lliotec.,..l•:r 11 ........... , .... a •t ... ta -~ 
for aic•I• cell e-.ia. • rare ., ............. . 
u•i• e - .,.. p....._ tec•aolOIJ ca•••• et llooati• 
t• -iti•it:r aewrat ........ c.......-foH. 

v1 • .., ........ of 1e• ............. . 
reatrict .. lly poor ae•itiwit:r ... lac• of a 
.. it•I• --i-Ofic detactioa •:ret-. Cet• . 
cl•i• to .. _ owerc- Mt• of t•••e •nlll-. 'fae 
c ... aa:r'• arieatiata are allle to .... t t .. •i1 .. 1 
••i• a .. t ... call•• .. 1,.. ..... c .. i• reacti-. 

Tiie •y•t- llaa t•• ad•••t11e of ll•i• .-.rfv ..... 
ia • li••i• format .. icb i• •i1aificaatly f .. ter 
ti..a c-.ti-t 101id-atate tecllooloay ... aiace 
it i8"0IYea tlle aerial ... itioa of r•ac••t• to a 
ai .. le t .... it I• .. • itHlf to aut ... tioa. 

C.rreatly. aerolaaical BJ.A .. t!MM!a are uaed i• 
paterait:r .. term•ti••· ti•••• typi• for ora•• 
tr•••Pl .. tatioa ... iacre••i•ly ~or tlle •i .. DO•i• 
of •i•• ... •uac .. tillilit:r to j.,,.ail• 
iaaoli--' ..... ••t diabetaa aallitua ... ot .. r 
aoto-i- 'iMaHa. Uai• D11A 1eaetic tpi ... 
aubtle •iffer..cea -t diati•uiabable bp •LA ty•i• 
caa lie i .. atifi .. , tlla Cetua eaecuti•• •••laiaa. 

A furtller .... itioa to Cet~•' reaearcb tool 
portfolio ia tlle iatroductiOll of fiwe r•• ..coaeoe 
,rod.ct aatibodiea to be uad i• caacar reaearcb. 
(latract .. froe lar.,.•• a. .. ical ..... 
4 l.,..._r l91SJ 

IZJ.I aillio• to t•• car•iac CHU foa· clou 
a ...... u .... 

C:.atocor, lac., ia tr,i• to Hcure UI aad 
IUT.,.aa r••latory a"roYal for -ro•i• ... f illri• 
i ... i .. CHU. Ll•n to radioactiwe tracan, 
atttlfillria -••aah ••tact lllood clota; tN 
aatiayoai• -IH•IH dlaei••iall de .. Mart •acle tr-, .. , .. icll la .. rely .......... C8'allle of 
recow•ri•, t._• •rowi•i•I a baai• for tllara,.acic 
clloice. 

lal•• ...,,. elraadJ atarte• la Italy, t .. c 
-..r .. ala I• lkr ... are aiq,ect... Tiie i.,,.etora 
.. r• l•rs•ly •riwace 1 .. 1.1 ... 1. a.ell aa ,11y.1c1 .... 
fell ... lilf iNChatl-1 1-aCOH a .. wnt•ra 
C8'italiaca. (lacracted f .... lkCr..-1111'• 
liKH ... ISY "-"•· 7 Octoller iWSJ 

!rtu em•rerci• •- c•I•• cl-4 

.... 27 .,., •• ,. , ••• ,,.. fer ICr!pC!!JC•• 
mt•r!!! ta •J8CllHh• clla .. c1111oric 
eryc.,_,.1 •• Lilly hffaff• Lollenterp .._,,.,, 
•a• cl_. CH -..ernc c-.lea:e HC of •-• ... , .. 
fer Clli• •rJCllr..,ci• .,.clleal•, 6-' • .,, •• ~ C .... 
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la a etraia af St!'9t!!f:•• t .. t -r .... ••• u 
a.tilliotic Mfore ia it• .. toral life. 

....._.ile. •t , .. Society of l ... atrial 
Bic .... ial•:r ia loatoe .... t•• lateruti-•I Uaioa 
of hre ... £.,lied C..i•trJ ia llaac.,.ater. a. 
Lilly RID te- ..... r ... rci-. iaolati• ..... 
e .. r•••i• i• locllrict.ia coli of t•• 1•ae• for t•• 
fint ntilliotlc-1-i• at-. ia tlle ,.t..,.y t .. t 
catal:r••• ... icillia aad c .... aloaporie a:rotlleaia 
froa t .. ir •r«araor -leaol••· 

utilliotica aee4 f~t aodel dt••H· •ev 
llirrolle-.illen are ia c-•t•t ..... to c-c.r 
t .. reaiataac• , .. , ••t ... •• •awl .. to aaieti .. 
..... a.I ... Y iafactioua diaeaaea are atill 
orit ... t ..-cific aatilliotic tbet8'Y• 

I• cl-i• t .. er:rt•rooircia &•He, tH t•-'• 
• .. ia iatareat• ia to llyllridiae t.._ vit• tboae t .. t 
a:rat .. aiae t:rloeia - aaot .. r .. crolide aatilliotic. 
, ....... Illy S. fr .. iaa - aod , .... c- oop vitll -1 
cliaicel .. citiea. 

••Lilly 1...-.. licer• r•••_.. tllat bacteria 
tllat ,...._. utilliotica .,..t lie reai•taat to tbeir - .,...,llC It• .... t•at t•••• reaiat-• &••• are 
cleaely liUH to tN •tr.ctural 1•- .. ,ueacea tll•t 
c .. e for t•e u1ibiotic-foraia1 •••:rae•· For tbe 
27-at .. eryt•roeycia 1•ae petllvay. tll•J C0118tructed 
a rooey .... ttle wector, tlle lli-faactiooal co .. id 
,.C462, .,.icll r .. licatea ia !. coli •• ... 11 •• 
Sttept!!YC•• •Paci••· lato tllaa cloaioa webicle 
titey 1aaer1ed JS tilobaaea vortb of 1eooaic 
••..-oc•• frOll s. ar:rtllreua, c .. i• for lloth 
er:rt•roeycia •y•tlle•i• ... reaiataaca. 1111•• tbia 
pact .. • vaa cloued ioto S. liwidana, vbicb ooraally 
produce• oo aacrolida aat1baot1c at all, tbe 
trao•fo ..... Daiwa •treio proaptly ayatbc•i&ed it. 
fbtract .. froa llc:Crav-Hill'• liotecbaoloat 
........ tell, 7 October 191S) 

llT offer• fillrobla•t 1rovth factor 

Fillrobla•t arowt• factor (FCF) i1 a poteot 
arowtb promoti .. factor ;~·••t•• froa bowioe braio. 
Uaed io tbe io •ilro cul1iwatioa of cell•. the 
preaenc• of rcr cao 11111er Iha aerua reqviraeot aod 
iacr•••• tba rate of cell proliferatioo. 
(So.rcei liotacbDOIOlt lalletio, Yol. 4. No. 9, 
Oc""iOkr 1915 J 

liodear•dallle cheaical• to pro.ote ••r•• .... r-• 
liod .. radable cll .. ical1 cao be uaed to pro.ot• 

rc.1rowtb of ...... d .. ..,, •• , accordiDI to r••••rcb 
carried out at tlle llaaaachuaetta ioatitute of 
TacbDOIOIJ• levered oarwe• io rau •••• Ileen 
rearovn to clo•a a 0.67 iach &•P· The .... 
poli-ric .. terial Cao alao pro.ote ••io &rovth. 
•er••• are r .. rova io • plaatic •llicooe tulle 
coatafol .. covllide-deriw .. coll .. en booded to 
1lrc••-iD01lrcaa (CAC) fr .. akart cartil .. e. Th• 
••li-r act• •• a acaffold to a..,,ort the nn•• 
aadlaa'• NV 1rowtbe ... ..,,. fibrH bad CC111Pletely 
llridaad • 15 • •~ Illy tba tiaa the collqa..-CAC 
•ear .... ia ela veeka. Tiie al licoM coaduic alone 
all ova rear-• oYer 12 - ,.,., lluc aot over ) S -
18'•· larller vorli ac It. lliaabetb'• lln•pital 
(Waabl•C09, DC) baa iaveatlaated re1tor•tioo of 
aarwe fuacclon after aewerad narwe• era rejoioed. 
(&atracted fr08 lciaace ..... 21 leptealler 191S) 

Poaalllle wacclna• a1alnat YI> 

Yacci .. • •1aia1c ••oare•I di•••••• could lie 
injecced ,. th• fora of a•oatically •oeln11r1d 
llecceria, accor•I .. to r••••rcber• at ltaoford 
VnlYer•ltJ. '111• lle•t 1 .... nlcy •a•ln•C 1oaorrbaa •1114 
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cyatith •- t .... aclline<I -.. -tis .. • are 
-..u .. •inc:tlr to tN inrfoce of t .. ••iu. 
Cooti-1 •l'Oll.cti .. of tlle -ti1eu •r Ii•• 
1eaeticollz ••i-.. .... lllocterio c .. 1• •nooi•e 
loartera i-itz. 'Ille .. tlMISnic .. cteri• ciM•• 
tllieir ••rfocea c-tootlz ... ti.ot lllr t .. ti- tlle 
..., •• ,_ ar•t- •l'Oll-• ••tillooliea. tlle 
•tia•- .. tllle "t'"'-- "- c........ aeaearc••r• 
c-ntrotH .. till• •'Ii t .. t tllle •atlH!s- ~ire 
to t.oalt oato ..coeol c,n •• a .. dewel .... •• 
oati..., tlilot •n,,..ta t•e celh frwa attac•i•· le 
POrta of Africa. 25 ••r coat of •II - an 
i•fertile •z aae 25 He- of 1-rrtie•. .....,t 
15 per cut of all-• e .. erieece at leoat -
czatitia i•fecti• .... t111e •in••• •-ti-• 
affect• t•• lri...,a. 'lllen are .. ••i•I _.. .. f•-rrlle•. ao teati• viii •- to - •irectlz 
froa eel I c•ltore to '-• -•jacta. (btractH 
f~ •- SciHtin. It s .. t_..r 1915) 

ll'i9-tic lrit for azat-ic 1_..·•rztlawtona 

HA (IS) viii i•tr.._e a 1111&-haff •i•-tic 
lrit for •z•~ic 1 .... •rzti.-t-. no C:--1 
aati .... a lllL\ lrit ... o•lz t•ree •ipetti• •t••• _. 
oo UNZ ti- of t.5 .... n. 'Ille lrit 1hea •i1hlz 
ra.rod11ci•le re ... Jta wit• •ia• •~ificitz. ao 
allwi• it to •irtereetiate .. t_ azmtemc 1 .... 
eryti.-t ... • ... ot .. r cloaelz relat .. aatoi-• 
•iae••••· (btractH f~ £!.!.!..!!.!. 25 Oct ... r 1915) 

lletacti• teat for Aill'S·carriera 

l••titut P••tear <rroace) ia carn•tlz 
• .,,., .. , .. • refiaed aatilloolz .. tectioa teat for 
AIDS carrier•. 'Ille..., te•t viii di•ti .. ai•• 
ht- tboH cocrien of t .. BTL\'-IU/LlY •iraa wo 
are i--.roaiaff ... ~•on no an .. t. Tiie 
teat, whklli i•wol•ea c-ti• T4 1,...11oc,te 
........ latioaa, i• carr .. tly ... eraoillil trial•. 
(~; £.!.!.!!!!. 2S Octoller 1915) 

AIDS dr!I te•t i• US 

~tiaical ,rial• vitlli • poteatial 4jdc 
treaC..•t, deftl .. ri •z 1 ... .-P .. teac ... it• 
US-Ill•••• ••••i•i•rz l ... e-Poaleac Pllia.-..ceatical•, 
ha•e DOV •tarted ia the Uaitad Stat••· Approyol for 
tllie teat• -• Jraated bz tlle US Food • Draa 
Adaiaiatroti'>D earlier thia year. laa'fd oa t ... ateo 
... ••ti ... ,, tllie ..... RPA-2) ia belieYed to be 
c .... 1. of •re•e•tiDI , •• AIDS Yira• froa 
•roliferatiD1. (~: larar•• Cll-icol •en. 
16 Dec..._r 1915) 

T .. farther #IDS teat• apprOYed 

~vo .. re •'•"•tic teat• for d ·ti .. 
ootibody to RTLY-111 Yira•, i•eatif~ •• •• tlle cau•• 
of ac•uhed •-• deficieacy •zadr- (AIDS), llawe 
....... r.,,ed by the , ...... Draa Adimiabtratioa 
(FDA). The fir•t teat i• .. oafact•red joi•tly lllr 
0. P .. t ... lioteclt •••••rclli Lallloratoriaa 
(loc••itle, Nd > ... viii .... r•eted •ri .. rilz to 
•lood ..... 1100rldvtde oa •• eacl••I•• ba•I• by 
h ro.t. 111• ocller t~•t i a •rolfaced lllr 
Tre•aaol-C:..eat~h Diecao1cic (C:...rid1e. "•••·>. • 
jot•C vnL•ra ot lncer-Trna901 Laboracorid aod 
c:. ... tech, ... viii Ille used prt .. rilJ ta •er••• 
•-ted •lood. (loorcu aic.tcal lleelr, 
JO O.:t ... r 1915) -

C:Oll ... raclo• .. ..., •it .. ia·C pr .. .cti•• 

C.Hwtech, Lu111,1 .. 1 Co,-,. aad Pfiur lac. ore 
co collalllorac• oo the •• ,,., ..... , of • aev 
1i .. lified •roe••• for the .. ,..facC•r• of 
•lc .. ta c. Th11 •er co tlle ..., •racaH h a uai•ue 
•lcro-ora .. t ... dn•l•ed lllr l•Htlc ... iaeen at 
C.Hatach, U•i., tltl• •icro-oraaal ... • •i.,le 
fe,,..otacloa 1tep ca• r•••ac• rite fl•• ,,..,, of thl 
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carr•t •it-i• t •rodwti .. •roe•••· •ote•tiallr 
cuttias .... facturiD1 coata. 

nae reaearch t•- led •1 lolllert Laaana •a• 
vorlrff .. r oa altenati- to t111e u...-ot•• 
leic•oteir-C ....... r vit .. i• C •~ti .. •roe•••· 
At ita ... rt ore 1eeet>cally ee•i•~.,.. Ervi•i• 
llie ... i-la .. cteria. •ic• c-rt alaco..;-t-;-
2-li~o-L-a•l .. ic acH. 'Diie t- troaafe~ • •
lroa Corz-W1.eri- tHt -•le• - •icro-ora_i_ 
to "rfonm tllOO .... rate feraeat•ti- •roceoua • 

C-teclli ood Ldriaol bte,-,riaea boft aet .. 
• joi•t weoture, CU: Aaaaciotea. to deftl .. tllie -
teclll-1asJ to tlte c-ricat •t.,e. If tlllia -rlr ia 
oocceaoful. t•• iaiciat c...ercial •nooloctioa of 
vita.i• C viii t .. e •lace ot Pfiaer. altlllooC• CLC -

i• vlllic• t•• t- compaaiH llave ~· -rollli• -
-z .. ild it• ova •rod•ti- focilitieo aaiDI t"k 
atre .. 1a .. d proceu. Hoff-• lo aoc••· tllie ~ .. i .. •nos• .. jor. fo aleo i.-atiani .. tn .. t-ti.11 of 
rec...,i••t 1111& tac ... lasi•• for vit .. ia c 
•rodolcti•. De .. ite t•• ... ric•• a-"H:-•t lbe 
Ioele iltoaff lira ia c .. fidnt t•at it viii •iotoi• 
a tia•t ari• .. vorH •r•eu. ..,,_ .. La locllie io 
lleti.,,... to lliol• ..._t llialt tllle al·..._I -rlr•t vortb 
&400 •illioe. 

C-tic easiaeera et loft..• ta aoclte are alao 
-rlri• oo ai•i lar tacllioolasieo. fbtrorted fr
liotacbaol!lr a.lletio, Yol. 4. llo. 9; Yol. 4, 
llo. 11 ... laroreaa Cllleaical •en. 25 llo•eelller 1915) 

Pr9e•terooe t•U for dai!J cove 

loot•-c:elltecb Dioaaoatica •a• ai1 ... an 
.. re.-a~ vitb layer to oevelop a cav fertility 
teat. Tbe product It: : poteotial -rid .. r•et of 
an eati .. ted SJ2 •ill 1111e US dia1aostic• fina 
vi l l develop the .. aoc ... 001 antibody-baaed teat ... 
prodace n .. eota for fabrication into th~ f iaal teat 
lrit by layer. The Veit C.lr89o c-.aay vi II hove 
worldwide .. r•etiaa ri1ht• out•ide Japaa aad Cbiaa. 
loot•-C.lltech viii b••• eacluoi•e ~iaht• in Japaa 
..,d diatribute the te1t tbr.,.h SuaitDWO aDd !aokyo. 

~ .. eloped joiatly v;t11 Universitr Coll111, 
Cardift, tlle loota-Cel!tech te•t .. aaure• 
proaeaterooe Jewel• in •ii•. Fi•ld trial• viii 
atart at tbe e .. of 1915 •1114 are ••t for c..,Jetioa 
by tlorcb 1986. C...arcialiaatioo ia acbeduled for 
•id-1916. 

Other coapaoie• of feri.. i .... aoa••ay te•t• 
are; c.Mridae Life ScieacH, 10 (lio) aod 
•ochteclt, the latter baaed io Irelaad. ihe IQ .lio) 
•rodact •tff•r• i• tbat it i• bo•ed oo :he c-.aay'• 
pr .. rietary •••'."II ..,lificatioo •JaCl!ll. fl•trocted 
fr .. liotecltaol!lf lalleti•, Yol. 4, ••· 9, 
October 1915 aad Dr!!p!H C....ical l'ev1, 
25 ....... r 1985) 

Mali• oore oat of atrov 

lioloai•C• at cha D .. art .. at ol Ani .. 1 Scleaceo 
at cite lloinrliry of lllinoh. alllG at Ellie llorcbeo 
leaioaal Ceater of clle UI D .. art .. at of Aariculture, 
llliaoia, h••• aov fou .. a vay to .. ,. atrav .. re 
raadily dl1e•tibl1 •Y ru.iaoot aoi .. I•. 

"·'· lerley ... coll• .. ue• fed •heap aild 
... lloc•a ot1 •diet of corac ... , coro1tal~• aad vlleat 
atrav created vith alkali•• hydroa•• peroaide. Th•J 
au,.e .. ed the .. cerial io di•tilled voter co•t•iai .. 
I ••r ceat hydroa•• .. roolde, added •odium hydroaide 
to .. ,. the •l•ture ol•alt ..... 1tirred the 
aua .. 01io• at rooa cewperatura for 16 houra. The 
feed va• .. de fr09 tit• iaaolublc realdue colle,ted 
at the ead, v•ahed uwtil it v•• aeutral aad owea 



dried. Ezperi,.Dt• DD btalloclra ahDON.d th•t the rate 
Df dia~atiDa •lmDat doubled for the treated 
.. terial. ••did the eateat Df diaeatioD over 
41 h-a. 

Crovi111 la.ha that were fed uDtreated atrav 
loat ... iaht: l_..• fed treated atrav 1aiDed veiaht 
- al110at aa llUCh •• thoae fed OD corD araiD - ""ich 
iDdicatea that they vere aettiDa •• -h eoeray fram 
the vaate .. terial •• they could from pri .. feeda. 
Mature aheep. too. thriwed OD • diet of treated 
.. ~erial. 

ID the aut. cellulDae i• diae•ted thrO"lh the 
actioo of cellulDlytic b•cteria. ID DOraDl 
circu.et•acea the bacteria are uaable to colooiae 
the atrav tD aDy areat eateot aDd ao diaeatioD ia 
poor. lerley aDd bia teaa collected atrav particle• 
fr• tbe fluid iD the nmAD of the eheep aDd loolred 
at th- l&DCler a acaoDi• electron aicroacope. They 
fouDd th•t particle• of uDtre•ted atrav vere poorly 
colt'oiaed. aDd theo only oD cut aDd brolreD ed&e• of 
the pleat tiaaue. Particle• talreD from eheep fed 
treated atrav were very differeDt. A deoae 
populatioo of bacteria covered the particle• 
uoiforaly. atlovioa 90re rapid breakdova of tbe cell 
valla. 

Altholiah the tcaa have not yet identified the 
f11etora that reaulate bacterial attac .... Dt to the 
atrav. it i• cleer that their treat .. ot re..,vea aome 
barrier that ooraally prevent• coloDiaatioo. vhich 
opeoa up the poaaibility of uaioa .. Dy crop reaidues 
aa aoi .. t feedo. (&c.arce: Ne• ScieDtiat. 
2 Decnber 1915) ---

t~old traclra dovo iDtracellular taraeta 

Vheo atwlyioa auch proceaaes •• DitroaeD 
fiaatioD iD leauaiooua plaDt•. it help• to lroov vhat 
i• aoioa OD vhere. A powerful cytoloaical ataiDiDI 
techoieue beioa daveloped by the MoDocloDDI ADtibody 
CeDtre at the Io•titute of Aoi .. I Ph1•ioloay aod the 
JohD taaea Inatitute iDvolve• hoolriDI up colloid•! 
aold co aoaocloDal aDtibodi••· A receDt davelopaect 
iD colloidal 1old techoologJ ae•a• that 1old 
parti~l•• can .. 1eaerated la di•crete aiae 
cateaoriea Ce.a. Saa. 10 na or 15 na). The•• 
particle• caa thea be coupled to antibodiea c•p•ble 
of bindioa to 1pecific 11elecular antisen• pre1eot ia 
thin aectioa• of plaat or ani .. I tiaaue prep•red for 
electron uicro1copy. (Soorce: liotechool!f! 
lolletiD, Val. 4, No. l~eaber 1985) 

Plant arovth auhetance 

A uicrobial plant 1r,..ch aubat1nce haa beer 
P•tented by lio-011anic1 of Orlando. Plorida. Tiie 
preparatioo contaio• bacteri• and ala•• accordina to 
the patent. Accordioa to the fira, the prouoter 
dra .. tically rei1e1 the rate of photo1Jnthe1ia, the 
procea1 th•t •• central t~ plant 1rCH1th. Pir.ld 
te•t• vith oraoaea, t098toe1 and fern• have ahovn 
the proceaa to be effective, the apolreaaan clai••· 
Studiee on vheat and corn are oov planned and 
••rketiD1 to arovera i• •cheduleo for 1916. 
!!!!.!:!.!: lorope•n Cheaical Neve, 2 D•ceaber 1915) 

ea ... for plant r••i•t•llC• 

MooeHto hH anaouoced thlt • nev oethocl to 
11alre plaot• realatant to the herbicide 1lypho1ate, 
the ecti"~ 1..,radiHt In louocfop T>, hH been 
developed. 

•••-archer• io th• CClllP••Y'• bloloaicel 
•cleocea •'CHIP have altered the fapacr of cha 
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herbicide u•ioa ooclified plant l•oe•. Clypbo•ate ia 
effective ia lrDDClri .. out a Irey plant eaayoe called 
EPSP ayath••e. ""ich cataly•e• the productioo of 
three aaiDO acida. A oethod to ioaert a oodified 
EPSP ayatbaae 1eoe that tri11era owerproductioa of 
the eaayoe caa override the effect of the herbicide 
providiaa the plaDl with r.8iataece to &lyphoaate. 

The oodified aeae ia iaaerted iato a pta .. id 
1eae fram Aarohecteri- t-facieoa, a bacteriuo 
""ich, io eature, c•a iaaert ita DllA iato the DllA of 
plaot cell•. So far the •cienti•t• hav~ oaly tried 
the ayateo vith petuaia and toba~co. 

C•laeoe. lac •• of Davia. Calif., haa eapre•aed 
• alypho••te-re•i•t•ec• 1eoe froa bacteria io 
tohecco. Howver. the foreian enayae r-ioa in the 
cytopla ... vhereaa the Moo•aoto protein i• 
t•anaported to the chloropl•at. At coocentratioaa 
of herbicide above 40 per cent oorael atre .. th, 
Calaeoe'• pleat• are oo loaaer reff!taot. Even if 
hi&b•r cooceatratiooa of looodup doD't lrill 
the pleat. it ia iaportaot to deteraioe if tbe 
treatoeot •till peraita full aeed and fruit aet. 
CEKtr•cted from EurapeDD Cheaical lava. 
II Noveaber 1915 aad McGra.-H1il 1a 6iotecbno1otr 
Hewavatcb. II llcweaber 1985) 

Seed aeae dea I 

American Cya ... id, the us aaro-cbeoical 
.. oufacturer, i• hopiaa to breed berbicide-reai1taot 
.. iae. The coapany ha• entered ioto an aaree .. nt 
vitb Pioneer Hi-Ired lnteraatioaal, a leadina US 
•eed hou1e, to te1t the efficacy of aeoe• re•i•taat 
to ioidaaoliooae ueed killer•· 

Initially, the ioidaaol:Doaea could only be 
uaed vith aoya becauae the herbicide• •hoved little 
crop aelectivity. However, re1earcbera at Molecular 
Ceaetica ia Mioneapolia, funded by Cyan .. id, have 
produced a aaiae hybrid that h•• an in-bred 
tolerance to the iaidaaolinone1. 

Pioneer Hi-Ired International i• n~v teati111 
the reai•tance 1ene in a hybrid of Cyanaoid and PHI 
.. iae. Tiie company plane to convert •everat other 
1traina. Althouah field trial• have atarted, the 
value of the vorlr ia not eapected to be obviou1 for 
a nuaber of yeara. Willia• Mar1ha11, pre1ident of 
PHI'• aicrobi•l 1eaetica divi1ion told ECN. 
C~: Europeaa Chnical Neve, October 198S) 

Pood prodoctioa and procea•ina 

Chee8e i!prOV ... Dt 

Imperial liotechnoloay Ltd. ha• aianed a 
£100,000 •1re ... nt uith the UK Dairy lnduatry 
Reaearch Policy C:O..ittee, tar,eted oa the 
development of fa1ter cheeae ripeoina technotoay. 
Hard chee1ea, auch •• chendar1, nee4 to be •tored 
for Iona period• to develop their typic•I flavour•, 
tyina up capit•I· UT al•• to cut the ripanin1 ti• 
in half with iaprovr.d en•JDD•• (Source: 
liorechnoloar lulletin, Vol. 4, H~October 1915) 

lvltch to fulifal boat for coooerci•I production 
ol r4Hll rean • 

At the toterDDCioDDI Union of liocheai1try held 
laat autuoa la cha lecherland1, Canencor •~ienti•t 
Creaory L. Cray reported that hi• f ira va• ualna C~• 
fu111ua Aeperglllu• aidolan• •• • ho•C to ••k• 
rennin, the prl .. ry ens,.. in chee•• prnduction. 
'Iha tradftionel •ource of the ailk-clottin1 enayoe 
haa been the fourth atoaach of calv••· The 
aulraryotic Aaper1lllu1 proc••• I• aore 
cott•eff•ctlva then 1yatha•i• in bacterial hoct1, 

II Ill I I II II 1111 
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'-c .. ,. ia prolraryote1 •ti.ere i8 DO refoldiaa of tbe 
proteia molac•le to acbie•e tbe acti•• coafo~ti~• 
of ita tertiary 8truct•re•. Cbeea ... kiaa trial• for 
tbe ncaMiDDDt proteia ere 1<:briulri later tbi1 
,ear at tbe UaiYer1it7 of leat11ek7. (Eatr•cted from 
llcCr..-Bil!'8 liotecbaol!!IY •ewevatcb. 
1octOGer191!0 

Cb .. ical applicatioaa 

Coatract for acl•aaced bioreactor for 1....-.alae 
cb .. ical8·pro4octioa 

lattelle'a Col....,• Oi•ieioa baa ~· ... rded a 
cootract b7 tbe US Depart••t of IMqJ to dettlop 
a• ad•D11Ced bioreactor for tbe 1111888 productioo of 
1..,..,,al•• cb .. ical8. Vorki .. vitb lattelle are tbe 
lecbtel Cro.p. a .. jor cbeeical compaa7, aod 
cooaoltaata froa tbe Uaiorerait7 of C.liforaia at 
l>D•i8 8od Obio State Uoiv1r8it7. 

Io tbe bioreactor, •• iamobiliaed cell or 
eoa,.. ia •iaed ia tbe reactor vitb •• ia1ol•ble 
1olYeat or liquid. Aa tbe cell1, aolveat aad li••id 
iataract, tbe 16lveat coati....,..al7 a~•~rba tbe 
cb•ical tbat i1 ki• produced 117 tba biocllmcal 
reactioa. Tiiiie cbaaical h tbeo recovered froa tbe 
1olYeat • ..taicb ia rec7cled 10 tba procaaa c1a repeat 
itaalf, Accordi .. to Dr. I.I. Allaa of lattalla, 
tba -lti-pbaH fluidiHd bad (llPR) coocapt 
iaprona tacbooloaic1l l7 1od ac-ical 17 08 
con,,.atioaal 1u11Darsed culture bioraactor aad 
Hparatiooa techooloeiH for produci .. taraet 
ch•icall. 

Vbea ia full-1cal1 uae, auch • bioreactor aiabt 
oe u1ed to ,->duce 1...-.1lue cbaaical• 1ueb •• 
et~•DOI, 1c1too1 1od but7ric acid, vbich are 
curreatlJ p~oduced by rafioi .. patrolaua. A 
beacb-acal• llPFI procaa1 viii be da1i1oad, built 1ad 
oPar•ted to daaoaatr1te the fea1ibilit7 of the 
coatiououa f1raeat1tioo, aolveat reaeaeratioa aad 
product recover, 11pecta of the tecbDOIOIJ• 
C!atr1cted from liotechnol!!IJ lolletio, Vol. 4, 
•o. II. Deceaber 1915) 

Che•ic1l1 fro. biotecbDOl!!IY foracaat 

liot1chnoloa7 could prove coapetitiva for the 
pcoductioa of aeveral che11icala in the aeae fav 
7eara. 

Ia • aev atudy 1aalyaiaa the potential of a aev 
allllber of bioloaic1I route• - ualaa ea•r-• 1od/or 
•icrobe1 - to compete vith eaiatin• coaveatian1I 
rautaa, US coaault1ata Ole• Sy't .. a Inc. conclude 
that hydraa7l1ted 1ro.atica, like hydroquiaoae, 1ad 
acrylaaide 1ra poa1ible taraeta. lioloaic•I •J•t ... 
h1va • uai4ue c1p1bility to hydroayl1te ar011Dtic1, 
ChlD Sy1tl!9I HYI. 

Tba ciaaaaic acld-b1aad phen7l1l1aioa proc111 
developed by Ganes h11 c1pital co1t adv1otaae1 but 
riv .. tarlal coat di1adv1ataa11 compared ult• 
trtdltloaal far91atatioa proc11a11. la addition, 
blora1ctor techaoloay lavolvina cell recycle, if 
aucca11fully 1c1l1d up. could furtller reduce coeta 
and Iner•••• the attractlvaoa•• of produciaa lactic 
acid blol011ically r1th1r th•• by the curreat 
ac1taldehyde-ba11d t1chaal1117. 

The •••JDltlc route, developed by Catu1 Corp. 
alld af,robi1l route. bJ l••oa and V1rvicli, to 
prap7l1aa o•lde 1r1 not yet competitive vith 
traditional chlorhydria •lld h7drop1roald1 
tachooloalea, the coaault1nta ••J· A• fir 11 
1paclalltl1a are coaceraed, hovaver, •lcroblal 
polyaacch1rldaa ••J provide opportunltlea for 
productloo of uaiqlHI perfor..nca ch .. lcal1. 
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Further detail• are 1vail1bl1 fro. Chea Sy•t•• 
Inc •• JOJ $. lroadvey. Torrytovo. ••v York lOS91. 
USA. (S-rce: E•rope10 Cheaical lt1v1. 
4 •-bar t9asl 

EDe!JJ 1Dd eaviroamotel 1pplicatioa1 

Cib1-C.i11 apoa1ore vork oa aicrobial 
4atouhuuoo 

Cil•a-C.ilJ N; ia aupporti!I vorli 1t tM SviH 
Fri1r1I lD1tit•t• of Tacbooloay deaiaaad to breali 
d- •-of tba more pr_.1-tic vaete• produted by 
tbe compa•J• Accordina -o lioprnceui• Tecbaol51 
<•o•lllber 191S. p.Jl. ai•ed culture• of llabaiell1. 
Pae...ia..oaa aad lllNKlococco1 are bei!I uaid to 6rea• 
dOVD autb veatea a1 atraaiae. produced duri• tbe 
ayatbeaia of Ciba-C.i17'• atriaaine berbicidea. A 
areat da1I of vork r ... iaa to be done to set tbe 
proce•• up to •• acceptable industrial ocale. 
i.-ver. Det1ila from: Ali1d1ir M. Cook. 
Microbiolaay Departmetat. Sviaa Federal laatitute of 
Tacb90loay. CB-8092 Z•rich. Suitaerl•Dd- (Source: 
liotecbaol!!IY IDlletia. Vol. 4, •o. 11, ~~~ 
Dacnber 1915) 

Sciaatiata are tryina to .. 1ie fuD&i produce 
cb1Dical1 for tbe taatile ioduat1ry. 

leae1rcb1ra 1e lrit1ia'a Sbirley Ia1titute oear 
Kancbeatar. firat aet up ia 1919 to 1erv• tbe 
reaearcb n11da of lrit1ia'1 cotton ioduatry, bave 
been iotare1t1d in aildav for a Iona tiDI b1caua1 it 
producea eoayaea that bre•li dove calluloaic 
.. teriala, lilie cotton or vi1coae. tbe teatile .. de 
from vood pulp. It v•• tbio iatere•t tbat led thee 
into biotechnoloay. 

Tbair fir1t id11 via that it •iaht be varth 
tr,i•1 to turn th• •ua•ry 1nd fil ... atoua "•yceliu•" 
produced by certain funsi icto cloth. The filaDlnta 
fora a fabric quite different froa conventional 
fibre1: they are 1bout one-fifth the diaaeter of 
cortoa fibre•. and 1ro~ out in braache1, not ainal• 
1cr1ada. lut vbat iat1r11ted t•e 1cieatiata the 
aoat v11 the filaaeat'• cell viii. vhich conc1iaa 
c•itia. 

Teatilea DDde froa chitia •iaht have tvo 
1p1ci1liat 1pplic1tioaa. Teeta on 1ai .. l1 and 
•-•• have 1l1avn that chit in (in this caH 
1atract1d by • aore 1apeaaiv1 proc••• fro. 
ahellfiah) accelerate• th• healiaa of open vaunda. 
•obody ia quite clear vb7, but the chitin ••••• to 
act •• a 1yarbetic akin. Second. chitia •aa t~• 
ability to bind particul1r heavy .. t1l atom• lili• 
copper, vflich Dia~• th•t tho aatariala could 1lao be 
u11d la aia1r1I 1atr1ctioa. 

Tbe chitin clotb ia eaaily .. de by 
... a-production of tho fuaai. uai• trad1tioa1I 
fer91atatioa proc•••••· The f lbrea are rllen poured 
iato typlc•I "vct-l17iaa" aachi .. ry of t•• 
p1per-l .. u1try, vllere the ua~er it aquaeaad out 
uatil th•J ta .. ti•• fora of the ao:i--vea .. teri1l. 
So far tba fuaai hive bean 1rOVD I• ... 11 five-litre 
v1u • ..talch produce up co 100 an• of dry fibre 
••ch over tvo daya. C:O...rical productioa alahc 
coat ll,000 a to•••· 

Tb• dried chiti• fil ... •t• hive proved too 
brittle on their °""• ao tlloJ 1ra alMed vith 
coavontloD1l flbro1, 1..ch •• viaco1a or co&roa. Tbe 
project la "'ppoaad ro bl c..,acad I• II ... cho vii•• 
th• fuotua-produced .. cerial la co Ito coated for 



--4 lle•li• i• lllloepiteh. fhtrecte4 r .... .!!!!. 
le-ht. 1 Dec_..r 1915) 

l .. ••triel ~ipe!•t 

Alfe-Lewel i..c•• HJT aeparetiDD• .. it 

li.--i-•t •-lier Alfrl.ewel ie 
... ervriti .. • .. iti-aillioe •oiler •ioproc••• 
eapereti-• nHercll ce•tn et the llee .. cll•••tU 
l•etit•te of Tac1190IOIJ (HIT). Project• viii be 
•irecte4 •Y 0.erlee L. C:00-1. profeHor of cb-icel 
... •ioclleaiul ••i-ri• •t HIT. AlfrLewal'• 
•••i•i•ry Q-.p will aapplJ a 1.500-litn 
fe .... •tatioa pilot pleat ... • 75-lilre fe-4 
fe .... •ter. ~ f~: Prof. Claarlea C:O-J. 
a.il•i .. 66. Ne•••cb .. ett• l•atit•t• of TachaoloaJ. 
ea.llri .. e. !IA 02139, USA or .. (617) 2Sl 3108. 
(Sotorce: liotecb90IC!IY lolleti•. Vol. 4. llo. 9, 
OCtobir 1915) 

•rvell·cln •i .. to••"'°' HCoM 1•-rati .. 
''°•••Mn 
A oev .. lti-c ... ••J •ioae .. or I 6 D 'cl~' ia 

Mi .. 1a..clle4 llJ Al!H Harvell. Tiie pnpoal'd 
proar- viii •-••w .. teri•h ... tecbaoloay 
...... for tH HCoN aeoerati- Df •ioanaora, ••ad 
i• •iocll-ical •eteccioa. THae dewicea ere 
eapect" to llaft • ..,recedeoted ••••itiwitJ - dOVll to 
tll• aiaal• -••c•I• lewel - aod aboold fiod 
applicatioaa tllrooallout tlle llealth care, food, 
cb-ical ead proceaa i .. ••triea. Tiie .. dicel .. r••t 
aloae i1 foreca1t to eaceed ti llillioa ~ .... 111 bJ 
the ... •f tbe ceatory. 

lio1e•1or• combi .. bioloaical an1ioa 
compo .. •t• (eD&Jlle•• eatibocliea) vitll 
pllJaico-c ... ical tecbaoloaJ (nu•dacen, 
aicroproc•••ora) to aclliewe aiaaal recoaaitioo, 
aaplificatioa ... di•pla,. Tb•J •r• ope•iaa up .. ., 
aev poaaibiliti•• for .. dical diaaaoaia. hoapitel 
patieat ao11itori11111 ... proc••• coatrol, but tlleir 
full iapact viii be aclliewed tlbea tlleir ••••itiwitJ 
be• be•• eate .. •d to -••ure coaceatratio•• of 
wiru .. a, bacteria, aatibocliea, food toaioa ... 
110 ........ 

la tb• .. dicel field. bioaeaaora vhicll detect 
biodias reactiooa aoch •• the i~ae (aatibocl1-
aotia••> reapooa• ere • ••1 reeuir ... ot. Th••• viii 
aiaic the aatural cell-...br••• detector ayat .. a, ia 
vllicb aeabraae receptor• secoa•i•• apecific 
901ecu1H aad bi .. co tb-. ch••i• the 
peraeability of tbe .-bra-. Tiie Herwll proar
vill coacntrate oo tb• dewelopaeot of 
l~aoHaaora, which uae readilJ awailable 
aoooclooal aatibodiea •• tb• detector coaponeac. 
The firat year of reaearcb viii cower tbe 
••welopaeot of rolloat ayotlletlc .-bra .. a, detector 
coacioa tech•i...-a, reapoo .. aechaoi ....... al1oal 
eaplificatioa aad proc•••i•· 

....._rallip of clle ~lull it reatrict" co Ill 
coap .. iea or ol"l••iaatioea with a au .. taotial 
.... fectwrloa pnHec• i• tll• UI, Tiie aullacriptioo 
fee i• 110,000 for a fall year'• ...._rablp, Tiie 
Cl~• viii be operated at a.ruell by tlle a. .. ical 
Tecllaoloay C:.wtre, ... vi II H affil i•t" to tk 
a. .. ical ..... n Clw• of the hpert••t of Tra.. • .. 
t•euy. Dauila fr .. : Dr. & .. rev Cb...,lc•, 
Ha ... er, ~TecllDOIGIY C:.otre, Harwell 
Le'8ratory. Di«ot. ens .. 0111 OIA or .. 
(02JS) 24141. ••r. 5201. (loerce: liotecllaol!lf 
•·•••rt•. voa. 4. •o. '· 0cc;;;;-1t1s) 

lllC caoal .. ra fo:or• .. pporc for .... r ... 
HffaN' 

Tllo curreoc c .... rci•I loteroac to ayoCha&lc 
.... r ... o coo&r•• ow th•I~ ••• lo ••P•r•tll'tl 
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proc•••••· lo tw , ... i ... atry, for oaeaple. 
.... r ... aaperati- co• lie ._., -" • .. rs, 
efficieat tbaa altoraati•• proc••••• awcb •• 
•iatillati09. lleabra .. tocllaoloay llol•• 
c ... i•erable proaiae, too, ..... it c ... • tot•• 
buai .... of c-ricaliaiq biotoc1190IOIJ'• c.rr .. t 
-rldvi•e aalea of .... r•"• •M eHociated plaot 
are rao•i• at £2 •illio• • year. vitb arovt• ower 
tlle ... t tea year• forecaat to top 10 per ceol • 
year. 

The US ia -t c•rnotly beawily iowol"" ia 
.... re .. acie11ee ... tecllaoloay. "'' fiwe Scieace 
... ~ .. i-riaa IHearch Couacil <sue> c-itteea 
c ... ia•i .... Prof. P•trick Heare• of hater 
UwiweraitJ to loo' iato vayo i• vllic• tlle ait••tiow 
ai&llt be iaprOftd. Hi• npart aeta o•t to i .. acify 
tboae er••• .,.ore r••••rcll io oced .. ic lol»orotorooa 
coold prOYide • kaia for tho UI to coapeu i• tll• 
dewelop90ot aad epplicati09 of oev ..-r ... 
tecllaoloaiH. 

The fiwe SEIC co.aitt••• iowolft4 - lioloaical 
ScieocH, lioucllaoloay. a.-i•try. Neteriala ... 
ProceH l•i-rioa - llewe &i••• t•eir 1• .. r•l 
awpport to Prof. Ileana' r•c--atiooa. aod lie llH 
.... eppaiwted co-ordiaator for tlle peri .. to 
&.s•at 1916 to iapl-•t t•• roc--•tiowa for 
eac•r .. i• nHarc• ... tr•i•i•· Detai lo fr•: 
Prof. P. •or ... .,_.ortmot of Cb-iC8i'""E.;i .. erioa. 
V•iweraity af Eaeter. lseter EI4 4QF or oo 
(0392) 263263. Copiea of the report cao •• otttoi .. d 
f .... Ha. J. Orae, SHC liotecbaoloay Directorate. "° 
(0793) 26222 eat. 2310. C.!!!!!!: lioteclloolC!IY 
lwlletio. Yol. 4, ... II. Dec...,.r 19is) 

lahi~avaji .. -Hariu Heowy l ... uatri•• aad •ippoa 
Zeoo b••• uaed • tuoable laHr iu biotecbaoloay to 
obtaio cytochr ... •. oocleic acid• iocludioa DllA. 
ioaulio ... s-adeaoayl .. cbiooioe. Th• firaa 
recower.,. 80 per ceot of • uaeful aubataoce io •• 
eaperi .. wt io vhicll a yaaac uao diluted vitll 
diatill.,. water aad radiatioa cooJitiooo - tocladiaa 
vaweleaatll, p-:r -tpvt '200-JOCW) aad ti• - _,. 
delicouly ch••••· The aubataoceo _,. produced by 
pvocturioa the cell .,.11. of J'•••t• aod bacteria. 
Cbtracced fr .. a.-ical Wu•. 2 October 1915) 

liollaaar•• 

Safety io biotecllool!?fL 

Aa Ad Hoc Croup of ••pert• fr• OICD llealter 
couotrie'8""0D"iafet7 ••• ••1alat1oaa io 
lioteellooloaJ IMt oo 2-s Dec_..r 191S. The 1roup 
••••• ita Chairaao. Dr. loter ~ouriall. of tlle Ill 
Health aad Safety laecutiwe, to iaaoe • atac ... rc 
of it• vor•: 

"Th• dekto ou aofetJ aod re1ulatory i••••• io 
thia fial• aioce the Aail11mo1r (UIA) ioter .. cioual 
cowfereDCe oo ae .. cic ••i .. eri• • ••c• 1• .. o II•• 
- t•••• • ... turo. Tiie curreot reauqeoco of 
i•t•r•at. aod ladeed .... public coocero, ha• 
accoapaoi" tll• c...irctaliaotioo of the producra of 
rDllA trchoolctJ' aod lo p~rticular acricultura! eod 
eowtro ... otal •l'Plicocioo• of 1uch ora•oi .... 

Tllo traoofer of rD•A ora••i• .. fr- the 
lo'8ratory baoch to th• factorJ ••• co &he 
eowtr ... aot r•i•e• • ••& of ••• ,ueatiooa: 

- Wbat are tho ri••• iowolwed? 

Do the•• riaka differ froa rhe ri••• i• 
laboratory-••••• r••••rch, or todaed !row the 
ri•k• lo tbe "cowveotl ... 1" •iotachooloaJ 
ioduotry which hat dewele,od over ••••r•I 
caoturie1 virh • , ... r••bly 1...t aafeiy record? 



-.t - -..C'OKl!e• .e4 to M t8'H ie rielt 
•••••-t ... c•tnt1 eo •• to .-... td:r tu• 
i•to ~ ... t t•• •iffereet P•r ... tor• i.,,o1Ye4 i• 
t .. !!! of rDllA ora•i- i• i•nr:r eeo! i• tll• 
..,,,.._.t, •• dietiact frcm tbo c .. •tr9o!ti- of 
r011A oqui- i• t .. le .. ratory! 

._ c•• tu •ari•• .. ci-1 orPro«M• k•t ._ 

.. _i,.... •i le proucti .. i•te1 lect ... l pro,ert:r 
yet e .. ni• vi•e..,reH ucll ... e of i•fo .... ti-? 

'Ille -.ork •icll ,_.,. o• i ... etriel, 
oaric•1t•ra1 ... n•iro.ee•te1 r1M1A ...,Hcati-. 
voe to pr-i•e i:- a .. wr• to t .. H 41iffic•I t 
•••ti-. 

A c- ... eret ... i• of tbe•• aefetf i•••• 
.._141 !l'l'O•iM • " .. ia for telti• i•itial H•• 
t-r4 i.cer..ti-t eccor4 • lleoltll ... 'rotecti• 
of t._ • .,,iro-t, ""ii• c•tl'ihti• to tlle 
11r-'i- of i•taraau-1 c-l'C•, ... tlle 
l'e4octio• of INrriora to ti' ... i• tllo fieH of 
lliotec._l•r-

Pol'ticipoti• .,. - 60 lliah 1ewl 1011e..-ot 
repn-totiq• iacl .. i• .cintiau ... Polic:r 
.U.r• •-trete4 tile c-i•orole political ... 
eociel i-..rteece ""icll c ... tl'iaa ettocll to t .. 
iaa .. of .. fet7 ... l' .. •lati .. e. 

'nloe c••tral toalt of tllo Ma.iota vaa to ille•tifJ 
...,.t criteria .. .,. "-• or -:r "8 edopte4 for tlle 
... itori• or .. tllori1otio• for •~•ctio• ...... 
of l'K..a.i .. •t PlfA orao•i- ia i .... tl'y, 
.. ricaltal'O ... tllo ~••ir0111M•t. 

'nae asperta 1i•ited tlloir c ... idarati•• to tbe 
•11Pliceti .. of rllllA tecll•ioa••· Vorlt •tarred i~ 
Deceeller 1tll. After co•aral iater .. ci ... I 
... ti .. o, t•• Croup llae ouccaa•fallJ c..,letod it• 
da1ikreti•• ... for.aleced iu rec-acleti-• .. 
the ••fo iacr .. uctioa of rDllA tec11 .. 1e191. laiti•I 
•iffereeco• of opiaioo were roaol•ed o•er tbo 
tllO-yoor poriacl, 

'nlo c-ludi• Notio1 vaa aotOllOrtlaJ io tllo 
aoifora datorei .. ti .. of partiripeat• to produce a 
llaloaced, acieetificelly accurate c1oc .... at. Tlli• 
vae •cc..,li ... od i• •• at .. epllara of bor..01 UMI 
Olltaol tna•t" •. CSoarca: OICD Pre•• loloaae, 
9 Dec.-.r 1915) -

l. PATllfrS AllO IllTPJ.UCTVAI. nOP!ITT lSSUlS 

11ao US loard of Peteot .&,"ala •Dd 
l•terfaroac•'• daciefo• to ar••t llolacalar ce .. tic• 
• peteat oo • Hv eeo4-cora 1-tfc etractura ceD llo 
•••• •• • ltOJ -•t i• t•• do"8IDll90•t of 
c...-.rciel pleot lliotecllaole19y. Ae•IJ•t• eapect tbo 
•eci•f .. ca •b•lt• up c~e IJ llillfoe us ••••• 
i .. a•tr:r. •H-ioa •- of cbo -lier e~••iH ta 
paro•l oov plaDt ..... et tbo teet-tabo •t .. a - ... 
to roiee tf••11<:• to t•lt• ti... tllrousll to ~•rllati ... 
u ... r , .... ,., low •• ••lootae .... ••cluef•• 
•recoc:tf .. for •i• pr .. uct for 11 J••r•· lloltcul•r 
c. .. tic• fa ac:tf•• fo a Dallllcr of fSol••· .. , 
receollJ •ii ... oo ......... , vitll Amoriea• c,, ... Jd 
c0ttri• •rlt CNI •laoc 1•oe• CHferri• borbicido 
colera11ee. fl•treccod froa liococ .... l!JJ aulleCiP., 
Vol. 4, ... t. October ltl5) 

1'e l•t•rraci ... 1 C:O.liti .. for De•ol.,..•l 
Actf- ClCl>A), HH41 i• -.ter41•, llH fDa .. 
1N1Cllareccorietfcall1 e ..... c .. ao vfcll tb• 
later .. ci ... I U•f•• for cllo Procecci .. of •ev 

- )t -

WuietiH of Pl•t• fUl'OV). n.ey "8tll -•• • 
•-.,. ,. ... .-:11ropou c: ... ••i•• tbt ple•t• c:reatM 
"' c-ec_.ioa•t DIU tecui•-• - •• -• 1 •• tloe 
tec:llai ... • t .... el"8c - ••oal41 lie ••t••tellla • 

Tiie c: .. flic:t ari••• for two roe..... Firat. 
•lut llreM•r• i• l•rop• •• ,,. Yirt .. 11, ......... .. 
•11....,, to petaat t .. ir pr .. 11ece. leeca ... tllair 
ria•u an eo•ri_. i• tile c:._ci .. ,..ic:!\ 
oete"li•o4 Clle UPGW ia lt61. s_,..rtff "1 
11 ~- c: ... triH. t~ c .. ,,..ti• ia -
... i•i•tered tllr°"C• t•• Vorld l•t•11ectcel Propertr 
0 .. uiHtiMI io C.0.••· It aiwe "•·edore -ra•i11 
of •• werietie• tlleJ create. r .. 1tr4llea• •f Mlto -
>-•• peroot otocll. A lt7) E•rope• Peteot Co•weoti• 
c .. ifiad tllo ,..itioo fortber, eteti .. tllet pota•t• 
voe14 oot .. ,. ... ittM for pleoce, ••i .. 1 ••riati••· 
or • .. aeetia11y "iolasic:el procaaaaa for tllo 
praclactioo of ••i .. I• OI' pl.,.ta•. 

Secoed, ... •••pit• tlao aaiateoca of tlleoe 
-H•tt8, tlle F .. erel lo ..... lic of Co"'80J'• Pela•:. 
Office i• - c:ooeidori .. u epplicatioo c:onri• 
t•o •rDC«H ..... 1 .... ll:J .loHf Sclloll ... •ia 
coll•••• ec tllo Kos P1ooell loatit•t• for Pleot 
lned.ioa IH••n• (Col .. oo) for Ciiio traoafer of 
l•De• ••ioa tlle Ti p1a .. io ai .. rolNc:teri~ 
t-fecieoa. loyer Ill: fDor-.-. nc). tlle cll .. ic:el 
c ..... , •1cb elre .. y llold• 11rOW"ia~oDOI riallt• to 
Sclle1 I'• proc••• o .. ,..icb o;oatrilllataa O'fer IJ00,000 
eecll year to Ilia l•etituta. Ila• a ... •t••tial 
iotel'O•t ia tlla .. cc-. n.e c.., .. , •raao• tut 
vitlloat pateot protecti ... aucll i••••l-•t -Id ff 
poiatlaH • 

Alreadf oppoacd to plaot breMara' riallt• 
eoebri•e• i• tbe UPOY con•eoti09, tlla ICOA •raaea 
tllet pateata vo.141 oalte .. ttera ... cb "Or•• for tll~ 

••••lopi•1 cou•tri•• •1 1iwioa wa1tiaeti ... I ••ad 
c ... aaiea .. ..,.1, cootro1 owar crop pleote. Tbi•. 
i .. •ad, va• OM of tlle reae .. L vhf Europe did .. t 
foll- tbo U.S. earlier tlli• caotar1 ia eatllarici• 
tlle pet••tio1 of pl••t werieti••· CSoarce; 
lio/Teclleol!Jf· Vol. l. Octokr 1915,.--

OlCD report• oa bio-pata•ti•I 

Tbare ie no other field of pata•ti ... eccordi .. 
to a HV report pullliah•' Illy the Oraaoieetio• for 
!c-ic Co-operati .. aod Oe•elo.-ar fOECD). where 
pete•t lava ••rJ eo widely eod oo •o ... , point• •• 
i• biotecbooloaJ• Overall, • 1roup of ••Perea 
coocladed. p•t••t lave i• rho Uoited Stat•• aod 
Japea appear ro ai•• biotac11 .. 1-.1 ll•tter proreerio• 
th•• !eve in otller OECO coaatri••· The report var•• 
cbot r•• ;.,oc:t of the .. ., lliotachaoloai•• .. , 
affect the ecoaoeia• of 0£CD couotrie• eooaar the• 
the:r eapact - aad their affact1 could lie 
fer-raaclli... liotecll .. lot1r al!4 Patoat Protacrio•• 
A• I•ternatiOD•I •••iev ia b:r 7 ......... . 
I. S. Cree11i allCI J. Streu•• eod i• •••il•ble froa 
Of.CU ••IH aaHta. C!!!!!,.!; l.ioteclloolOIJ 
lullaria. Yol. 4, No. 9, October 191~l 

lvadiall c ... ictae looll• iato patentab~lirr of 
•1cro-09u1-• 

l• 1912. th• Svedioh Co•ar.,..•C eproi•t&d a 
co.aitloo to--~• oa i1H1uir1 i•to etbical, 
11 ... oitorlaa eod •oclal i••u.r•, eriei• froa the uet 
of 1e .. tic oaai•eeriD1 Crec...,l•••t DllA 
cecllof~~••>· O• cb• i•iiieti•• of rho caomiccee, 
tlla l~uir1 iawolwe• a diocuaaio• of tlle 
pate•tabilicy of •iero-ora••i ... ao .. ticellJ alcor•d 
llJ rec~.eti .. at rOllA techni••••· 

Tllo comslctee c ... iaoiooo4 Dr. Tore Or•••••• 
C..eio r•co•tlf retired •• Olei,...• of Cho Court of 
••r••r App••I•) 'o vrica •• arcfcte oe "lioloaicai 
'"•••tfaao ell4' s ... di•ll Poto•t .... i•lectoo". Tiie 
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article llaa ... '-a• ... lialla4 i• E .. lia• i• t._ 
S.,...i .. ,..licati ........ iakt 1 ... tarlellt 
._ttaally6i •11 ClllS). p.229-25t. 

I• Article 2 of t._ C:O-.ti• - t._ 
D•ificati- of Canaia Poi•u of s•ataotiwe a- -
Pat-ta fH r._.ti-..... t .. •r U1a C....Cil of 
E- • 27 ....._r 1'6J. t._ •ti- 11raa 1iwea to 
....._r State• of - 1r-i .... t .. t• for rl-t 
wariatiaa or ••i .. 1 •raa4• or ••• .. tiallr •iol .. ical 
rroccsaa• fo.- tH r~•cti- of rlaota or a•i-1•. 
olthoac• ,.tnt.a c•I• ._ 1raot .. for 
•ic .... iol .. ic•I rroc••••• _. tH proil.ct• raaolti .. 
fr..-• Fnteeaaaa. Prowi•i- of tut •i .. caa ._ 
f-4 ia tH i • ...,._ Pat ... t c:-e.ti-. Article SJ. 
i• tlla S..•i•• Pataot• Act _. i• t•• Pat-u let of 
_, ot._r c-triH rarticirati .. ia U'C. n. 
•rticla ia tl>trafara of • -re c- iataraat t._ 
t._ title .. , i .. icata. 

n.. r ... rt of tt.e Pra•i•aet'a C:-i••i- -
l .... trial C:..,.titiwe-•• •t9t .. accorii• to 
"• .. i•t• Poat .. t.. n r .. r.arr HIS, tut t•• 
eaiati• l .. al aylt .. -• -t -•ii_. to ... , oitlt 
1._ticall:r ... iwar .. ora-i ...... a:r •cwel-t• 
ia t•i• fiat• are .. aolata •r t._ ti .. t•• law ia 
raM:r to ...... '"-· •• die c•ti•i• atn- of 
... aciaatific .. •a.ca• calla for rat•i .. i• tka 
-rr co.capu .. ri ... fr.. ••rlier cnt•ria• -
•ic• tn ioullact .. 1 rr-.en:r rolH are ...... 

... cooc-.t• of "'"•t iotal lactoal propart:r ia 
...... it .... ~. H protect" - '-J'Ol>d ratnu, 
tr...-..n•, rr••• •cent• ... c.,:rri1•t• - .. ,. "" 
•• ....... •• .. ,. avaeri• CN•H ia iatallactoal 
rr.,artr 1- ... tlM way• tllle:r are ... iaht•r" ... 
aoforcad. 

lo t._ li1•t of t•P- aaplo•i•• .... 1..--ot of 
-lecolar •iol .. :r ... t•• tach•ical •'"" i .. o•trial 
otiliaatioo of it f"•iotacboolasr">. t .. rr°'I .. to 
fi .. •• int•raarioaally •cca~ta•I• •J•~- for 
rrotecti .. •ioloaical iavaotioo• i• •ra••t. It i• 
wary i.,.t~a•t to •ct fa•t ... if ,.••i•l• fi .. 
•olotioo•. ""icb vit•oot aar va•t• of ti .. cao ._ 
r••lise• •acl 1iva i .... i•t• rrotactioa. t•• •c..- of 
""icb c•o H ea .. i_.. j .. ici•llJ vithoot •ala:r. It 
is also i~~rtaot t•at the •olotioo• are trolr 
iateraatiooal a .. •••f•I aad of t•e , ... val .. to 
all couotri•• ia the "°rl•. 

n.e coacluaioe of the article ootliaa• a oeo 
•r•t ... "'"ich .. ,. aolwe at least .... of the 
••ficiaoci•• of the rreaeat •r•t .. . 

"!S .. rt •iaa fir•t Japaae•• pataat far ... ifie• pleat 

n.e fir•t-awer pr .. uct r•taata for • pl•ot oara 
r .. i1tara• ia T°'JO la•t lapt .... r ... re tha• ai1ht 
r••r• after applicetioa. •ippoo s•illJ'••• Co. Lt• •• 
lyoto. receive• tllO certificate• for "A •av Plaot 
SraciH lalooai• to the ",.vort IArt .. iaial Caoua". 

The rateata protect a peraoaial hartt. t•• reata 
--.vort, aad aa ia1ectici•a that l•iar••• •av•lora• 
fr .. it after aal•ctive hra .. i... lot• rataata 
, .... 1211544-SJ .... ra file• ia lt77 a .. officiall:r 
a-•• i• Ja-•rr ltll, ••c clleir i•••a•• ... 
lot111-••ferra• •r ohjactio•• fr.,. t•• ;apa• lead 
Trade Aaaociat! .. , T°'yo. Tla Jaraneee Pataat 
Office CJPO) held that t•e chrOllO .... a .. lr•i• 
•••crilled i• tha pec .. t •rrlicati .. certified the 
ori•iH' :r, a., nrr .. uctihility of tlla epadH, a., 
va• t .. 1efora rat••tallle. 

Thi• ia•u•11C• •:r the JPO i• •i•ilar to 1913 US 
rata•t ••· 4,J71.,SS, vllich v•• •••i1aa• to led 
li••r C.-.hi••· he ra .. o, ff, l'lell., for • 
hyhri• e1111f1...,, Pl••t ,., it• •••'· It 1llould ., •• 
th• door for ••C••tf .. 1c••tically a.,i•••r•• plenc1 
i• Jarar1. 

I I Ill I I 111 II I Ill I I 111 I I 
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A t:rrica· •iotac ... l .. y rateot, after 
-licati- ... .-.-at for- ••-i_ti_, - ta••• 
at laaet f .. r to five :rear• to ia ... - ti .. c••t 
... t he a-'tractM fr- tlla ratnt • • 2G-:raar I ife 
a .. a. Ool:r a t ........ i..a-ae ea-iMn ........ 
over a ... n.~lli• ... licati- rer rear, .. ra 
t .. a ...... tlla ..... r i• t•e USA. Tle pnatl- ia 
particolerlr c ......... .,, hiotac ... 1 .. ,, rat-ta 
fro. feni1• i-ton. "'"ic• are tra .. lat" by •-
2.500 local ,.ceat att..--:r•. ofta• 
i.c..,r..,...ihl:r. n.. •• appliceti .. a are iaitiall:r 
reject" .. t-.f ...... •:r t .. JPO for IKll ef clarit:r 
... ... -••to tit• .,.rowal rroc•••· 

l• t .. race for pat .. t rriorit:r oo cl.-.. 
"-• c-.r .ecroaia factor (TllF). Daioirr
tu.--c-tical Co. Ltd. of .,. ... ia tH firet of 
fiwe c_,.ti• fi119e -rl .. i~e to .... it• "teat 
.,.1icati .. r-•H...... Dei•i,,.., ""ic• •ad -t 
rravi .. al:r diacl .... it• 111F an• ........ clai• 
priority fili•• dat .... re• 6. 1914. 

- Aaalli Cloe.ical l .... tri•• Co. Ltd •• 
S•ia.olta. Jar••· ia c .. j.-cti• vitll t•• 
llec._• leMarc• loatitota of t .. Cit:r of 
.... 0..rte, Calif • 

- Ii ..... ff, c:.-va. vit• IASF. ~vig•••f••· 

- CatH Corp.• E.arJVil la. Calif• 

- ea ... toec•. l11C •• Sootll Sea Fra.cieco, Celif. 

(lstract" f•- llcCr~Bili'• liotachaolas1 
• ..... cell. 4 B~r 191SJ 

freacll •ill ... US ower AIDS-taec pat"9t 

Saoofi. t•• FreKh pharaaceotical 1•~ot. aacl 
it• rartaar. Paateor Di•ao•~ic•. i~t•Dd to bri .. 
••it i• tbe US cooTt• to for~• the US Pateat Off ic• 
to act pr..,tl:r oo it• ~LAVIA ta•t llit for •etecri .. 
AIDS. The liti1eti .. ia Hi .. uadartetea vitlloot 
aoi .... bat r•t•er •• a• " .. iceble" way of 
"eap .. iti .. " it• •rr•reoCIJ sidetrack .. pateat 
appliceti... It •i .. et hrealli .. tlle iepa••• 
betve•• t•• teat"• Freocll ioweotor• aad t._ US 
1owerooeot, "'"i'h 1ave faet-trac• errrowel to the 
cooretioa irn.v Ill detectioo .,n .. denlop., h:r 
Dr. lobert Callo et c•e US •atiooal Caocer lo1titute. 

le•i••• US pataat ri1llt1. the fre.c• are 
eveiti .. arrrow•I of the food aod l'lr,. 
.._iaietracio• for it• US lice••••· Ce•atic 
l:ret .... lllC •• Seatlle, co .. rllet its AIDS llit. 
Saaofi is •l•o aetti .. •P a u•it to .. aufactare 
re,o.11i ... t h,...• 1rovt• 110....,.e ... •other peptide 
ch .. icale" et •otre Daiea de loeclewilla, aaar ...... 
•oraa.,,, .... ahoold " O!t•tr•• llltr •id-1'86. 
f~atracia• fr- ~Cr~Bill'• liotecll .. l!fY 
• ...... cc•. 4 .._..._, 191S) 

Diractoj! of VI c .. r••• i• lliocac•aolagz for 
••••lop .. c ... trz acientiat• Cpuhli•~" •r cha 
.. clooal Acad.., PraH, lla&bh.too, DC) 

""• rurro•• of thi• diractorr i• t• prowi•• 
l•foniatio• o• us sraduat• ••1r•• ,, .. , ...... 
•racial cour•••· ... i•taraehip• la hiorechaoloar 
for deweloplaa cou•trr 'cientieta. 

"fll• i•fo,..tion v•• obcai••• fr .. coll .. ••· 
u•iwereitia1, reeaarch ioetitutee, prof•••iooal 
•••ociac1 .... •nd i ... uetri•• ~rioa cha 1prl .. of 
1914. AltJtouab not all of Che i•ecltutio•• 
contact•• cho•• to eull9it infonM1cio•, it rapr••••t• 

I I Ill I 11 
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a fairlJ c...,lata •ict•ra of t ... t,.ea of 
-rt•itiaa for at.., tllat an awail .. la ia t ... 
wari ... lliotacll .. l .. J •iaci•li .. a. 

'Illa •inctor, i•l .. aa .... rate liata for 
1 .. tit•ti .... •aaraa , .... r-• .... -ial 
<--.lean.) c•r•••· 'Illa liati• of iaatit•ti
i•l,...a ... n•-• ... tal~ __..r• for lt87 
c•tacta aa -11 aa iofo,..ti- • c-rti
...,...ralli•• ... •n•i.a a-.eriaKa vitll .._itti .. 
-..1.,.i .. c-r, at .. -ta. Cooaorti- --.rallipa 
ca• Ila aia•ific- 11ac- t ... J ,....,i•• .,.. ..... 
-rt•itiaa ... n-rc•• for at .. aota. 

TH liatioa• for t.,. •aaraa ,r .. r-• a .. 
..-cial c•raaa i•I .. • a title a .. llrief 
•aacri•ti• of tH .,..jact -nar a ...... iaai .. 
~·i~ot•. iofo,..tioe oa ..,,i-ra or 
iaatrmctora. a .. •eanaa or cartif icataa _n ... 
Uolaaa ot ... rviH i .. icat ... tH atartioa ti- for 
....... •rosr-• ia i• tH fall ... tlle laoa ... • of 
i .. trmcti .. h E•lin; -•tare' •niar-• ""'"in 
l-2 ,eara a• Pll.D. , .... .,._. J-5 :r-an to 
c...,lata. lofo .... ti- .. coata ia iKl .. u for 
•~ial c-rH•· Coat iofo,..ti- ia ooe i•l .. d 
for ... ~ •roar-• kc .. H of c .. ri .. i• c ..... •• 
io t•iti-. f•aa. a .. liYillll ......... 

'Illa i ... a ia •i•i•u ioto HCtoral liati••· 
vitll c..raaa •"- .... r .. ricvlt•r•. '-sioaari ... 
l-ir_.t. laaltll. lotaniaci•lioar, Proar- a .. 
laaic St .. iaa. a .. Yatarioar, Sci••••· 

?Ilia •iractor, ia iota .... for ••• •• a firat 
at .. i• •ata .. ioi .. .,.era ·~ific t,.aa of tr•i•i• 
cao Ila .. tai"'"' a .. to facilitate c ...... icatioa vitll 
t ... foatit•ti .. a idaotifiad. Fall ••taila oo tlla 
••acifica of coor•••· coat•. tiai ...... 
•rara.-iaitaa are raadilJ awcilallla fr .. tlla 
ioatitatiooa of iotaraat. 

Thia ra .. rt vaa prepared llJ tlla loard oo 
Scinca ... Tac•-•oa1 for Iotaroatiooal 
Dewalopmaot. Office of Iataroatiooal Affair•. 
.. tiooal laaaarcll Couocil. for tlla ... •OCJ for 
Iotaroatiooal nawat..,..at. Office of tlla Sciaoca 
Adwiaor. (Copiaa .. , lie .. taioad froo: loard oo 
Sci••• alNI TacllooloaJ for Iotaroatiooal 
Dewalopeaot. •atiooal laaaarcll Cou•il. 
2101 Co .. titutioo Awa ..... •.v. VaalliD1t-. D.C. 
20411 USA) 

Co!prallaoafwa lliotacllool31z (pullliahad llJ tlla 
Par1aeoo tr•••· price 17 .00 for all four wol...aa) 

lacaot adwa••• io lliotacllDOIOIJ i .. icat• : 
Had f•r a cooprallaoaha tnatMot of tba llaaic 
prfocfpala ... clloda ... •P•licatiooa of 
lliocacllaolotJ •• •• iatf!lratad .. 1cidiaciplioarJ 
aubjact. Co!praltaaaiwa liotacllool!f7 fulfil• tllia 
oaad ... ia iataodad to Ila tlla •t•od•rd rafaraaca 
110rlt ia tH fiat•. 

C:O..raHa•i•• liotachaol!fZ i• ai .. d at a vida 
ra•• of •••r•. lioca ... iaaar• •• tMll •• Yater••• 
fa tk field ara aUraHad. each cll.,car •r ar..,. of 
chapter• ... la• vicll Cha lla~ica llafora •rocaadi• to 
ia-da•t~ ••acialiat .. carial. TH vorlt atarta vith 
tlla ociaatific aad ... taaarl .. , ...... •tale of t•• 
fial• CYol,...• I aad 2) .... chaa •rocaad• co 
•••cri•tiooa of chair • .,11caci .. • a .. 1.,11cacioaa 
la Yarioo• proc••••• aad •rod.eta CYol ... 1 ) aad 4), 
lacladi .. •h•..ac••rlcal•. food• aad ... ••r•1••· 
fu•la. ch .. ical1, veata creac ... c ... ric•ltura, 
•i•I .. aad .. diciaa. 

Co!preh•••i•• liofechaol!l7 I• co.,rahauai•• 
lluc cot1ei•• t• aoable c.-.lacio• uichia • ••t of 
f-r YO!-• ••II•••• •i-uaaa••l7. ladi•ldu•I 
,,.,,... aad c ... tatiwa lad•••• ••• • 1lo•••r7 of 
ten11 era •••le• .. co facllltata tha u•• of chi• 
vorlt.., a llroad raadar•hl•· Tha pullli•b•r• pl•• to 
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'"'4ata rea•larlJ tlla coota•t• of tllia vorlt i• 
liotac ... l!IZ Adwaocaa. •••-I rawi- j-roal. 
... uitll • ...,1 .... tatJ ,,.1 .... a• .,,roprieta. 

laaaerc ... r•. teac ... ra. at .. aot•. a .. ioiatratora 
... otllara i• iod-tr,. a-~•t ... acaoaoio 
..._I• fiod f:7.ra11•oaiwa liotacllools1 HHatiel •• 
a ... rca of 10 o .... ta ... ••ta ... i•••• io tllie 
r•i•lr ot.,• .. i• ana of aci•••· 

¥OLllllE I: Tiie PriociplH of liotac .... 1!17: 

Sciaatific Fu..sa-otal• 

Sacti- t. Ceaatic aad lioloaical , ... _tala 
Sacti- 2. ct: .. ic•I ... lioch .. ical F,..._otala 

Tlli• wol ... dalia••t•• •ad iataar•t•• ca.. .. if7i ... 
.. 1ti•iaci,1i .. r, •rioci•I•• of llio&acllaoloaJ in 
terma of ralaYaat •ciaatific f~•t•la. 

lioraactor Daaiao. O,.r•tioo ... C:O.trol 
U,atra ..... Dovo•tra .. Procaaai .. 

Tltia wol- daliaaat•• ... iotaaracaa tlaa .. ifzi ... 
.. 1ci•iacipli .. r7 Jriociplaa of lliotaclloolaaz io 
tarma of relayaot ... ioaari .. faod ... at•I•. 

lullt c-.litz Producu 

~ectioa 1. 
Sactioo 2. 
Sactioo l. 

llaaltllcar• Product• 
Food aod ln•r•• Product• 
Iadu•triel Cll .. icala. liocllaoicala •ad 
Fuah 

Tlai• ,,.,,... daacrillaa Cloe wariou• laraa-acala 
lliotachool<>sical proc••••• aod prodacca vbicb are 
iuwolwad io iaduatrial practice. 

YOLUll! 4: The Practice of liotecll .. l!lz: 

S,acialitz Product• aad Sarwice Actiwitiaa 

lactioo I. 
Sactioa 2. 
Sectioa l. 

Spacieliaad Actiwiciaa 
eo •• , .... ,.1 ...... cioo• ... Coocera• 
Vaata 11a .. 1 ... ot aad Pollutioo Conrrol 

Thia •~I ... deacrilla• tlla wariou• apecialiaed 
lliotecbooloaJ acri•itiaa vhicb are iawol••• ia 
iaduatr7 aad IOYer-nt. 

Sbarp publiehad lly 
tl0.00} 

111a "aav biouchaoloay" i• about the baree••iD& 
of the oav tech•i•ue• of •aaatic eoaiaaeri•• uith 
otbar danl-•U ia •icrollioloaJ aad ch .. acel 
•111iaaariD1 co create • ,..,.rful aav tacbooloay. 
Potaatially it could •••• •• i..,.••• iopoct ..,oa 
-•lciaa, th• ch .. ical alld aaar17 indu•triaa .... 
allOYa all. •ricultura .... fOOd •roductioo. 'hli• 
aav lliotach .. IOIJ la 1till ta It• iafaocy. "••1 of 
th• tachalque1 ••i• ua•• •r• •• , •• , , •• r••r• old 
awaa •• acientific tacb•i•u••· lat alooa •• 
induatrial actiYitiaa. A atudy of lllotachaolo:sJ ia 
ita •r••••r •h••• of ••••l..-•t therefor• capcur•• 
..., of the i1aue1 wllich ariea i• rlla craa•latio• of 
•cciwit7 fr .. aciance lallorator7 to f it11 - froa th• 
uocercaiatia• of •calla& "' la•oratory ~~oc••••• to 
l••••• of fioaoc•, ••teat• and property ri1ht1. 

Thi• 1cud7 loo•• at th• vey in vttich chi• nev 
t•chnoloay i• a•ol•ina in rha coonrrle• of Veeraro 



a • ...-. It ce.tr•t• i .. •acrial _. •-~t 
at:-at .. iea • ...,._aiaiaa t .. i..-t_. ef tile 
li•aa• '-t- acaftaic aci-• _. i ... atry. It 
fi .. a 11at• atrr.oatll.a ............. ia a..,...•. 
... iti•• .. t .i ... tH "• tl~ Pnt-ia ef tMH 
... write eff ltarape'a ~tri .. tioa. 

'hlia a~z Iii ll .. el iaterut ta tMH 
toecer.N a._t t .. peaiti• of a__. - _. ita 
1• .. i• ca.etriea - i• - tac._l•i ... aa •II •• 
t• P~titieHra ... palicz ...,era ia 
•iot~l•J• It ~toiaa a -••t• af iafu~ti• 
a"-t: ..... ~. la l.r ... , .J-a ... tM 
Dait .. ltatea. 

AlCC offera call lieea, ,,...ila9as·a .. wir.ae• 

'hie 5t• .. iti• of t .. A1CC Catal .... ef Cell 
Li•• a .. !IPri._. (price t6.50) 4eacriM• 
2,650 ._. ni•I _. plaat cell Ii••; a lietiaa 
ef cel 1 Ii•• i_l..,. I• pat~i•: rec--.. 
... la ... 1.-..t• ~iti ... far~ cell li•a; 
a .. f-1• for at .... n cell c•ltllft ... ,. _. 
naaeata. 'hlirt.-.ia ... •i•l •inM•. 
•ic•ettaioa a .. oatiaera ara alao •••il .. la ... ara 
4eacri ... i• AlCC'a Yina Caul..... ....itiMa to 
t .. aai•I wirH collecti" iacl ... Drlic'ia 
riaticii (Poteaec ltorae fe.,.r>. c.o r••i•• w11111aea, 
a ... ral Iowa racawinae• ... •tiaera, ... a Iowa 
cyt-aa1 .. a ..... Detaih fna: lalH Depa~t. 
-.ricaa ,-,.e c.1t;;c;r1ecti•. l2l01 ranl
Drift, llocll.Yilla. • 20l52. 111& or • (JOI) Ill 
2600. (Seana: lioten .. l•r lellel:ia. Yol.4, 
•.11, Dftiiilir HIS J 

liatec ... 191 ... t•• lw It! lftr P. c:-er 
( ... H ..... 1tz .-:Jan loan.a Co., Lt•. USA, price 
116.50) 

'hlia i• t .. 1 ... -.reai ... _.at• of • traatiae 
lllloae ltl:Z .. itioa Na ltec- .... lar -.. 
•iotac•eol .. J pataat la11Jer•. Ot .. r ..... c-r 
•iotec ... lasJ pataat •- apacifiullJ, Ht Cooper 
filh ia t ...... rat -;iotac .. olasJ ._ .. ...,... u 
-••· Alta.o..• vritt•• for t .. attoraez, it i• 
c...,relteoai•I• to t•• ••t•raiaed --1..,ar. 
lalaaaad ia A1111••t ltl5, it iacl ... • t .. 1912 
lb rrta Jaclle .. raoa, wiclt, tit• •tlaor Nii•• ... 
.... t too far io cacludi• a••ric clai .. for 
•icro-oraa•i-. It aleo •iacuaae• la part• ........ 
1'14, wic• kid tltat •• iofo ... 1 aca ... ic lrGUP 
.. iataioiaa • 1t1•ri• ... call Ii•• •i• eot ••t tH 
e .. lificatioo• for a d ... oaitory - cootrary to 
c:-er'a a..-ctatioo ia tlta first aditioo. 'hie 
..... t .. ra-iHW .... COY•ra ti.a Pat••t Tara 
laacoratin ... Pataat Law Aaa ..... t Acta of 1914, 
litiaatioa owar oropartJ riallta i• •ioloaical 
.. tariale, CoPJriallt proteclioa of :illA .. aac•I••· 
lacti" IOI protectioa of pl•t ••rieti•• ... aoi .. I •re"•· 'atellli .. of -•ooal ntillodiH ... 
lt7llri.._• 11 .... f ... rce; llcCr...-llill'• 
liotecHol!l7 •-'Wa'iC17 II lwnkr ltt5) 

!!!!...!!.oteclt80l!Jf ... , ..... ·A Ttrat!lic ... l!;i• •1 Peter DalJ, I otaclteoloaJ Uo1t, •etJooai r4 
for kince ... TecllaoloSJ• Iral• .. ,,..u .... "1 
rraoca• Piotar, LoMoa, price 116.50) 

Tllh ........ , ... tile •i• fonH wicll are 
alaapillS tile i .... try atnict•r• ... t•• c .... etitiwe 
etrateai•• ... c .. ica• feci .. tile •iocec1t .. 1 .. , 
c ...... 1 ... DHcriptioae of tlle t1Clleol .. iH, , .. 
.,.Ucati" aru• ... c .... .., ectiwh1 fwitll 
aipllaeh .. tlte US ecaoe), •r• pr.Hot ... 'IN 
claaracterietica of •• -ra'• i .. ••try Helt .. 
earl7 .. cry 11.arriare ... techeol .. ic•I 1111tercaioc7 
are H•i ... al ... vitlt tlla .. ,, .. reloti••llt' 
kcwu Kine• ... cecheol .. 7. The rel• of 
HCi•al a .. •-•U i• c-iHrH io relacioa to 
tile nltaoc-c ef uEiO!lol c ..... tithr-H. 
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Caae at .. iea are preaaatH fot a __..r of 
le .. i• c-..oiaa iacl .. i• C.-tac•. Ceoas, Cat••· 
Ceotocor. Celltttlt, Iii LillJ ... .__to eac• 
ill .. trotiaa a particwlar atrat .. ic reapeaae. Tile 
atrateaiee -..eed •z t•• .. ., c-••iea are 
claaaified _. t ..... afite a•: rialla of eac• 
atrateaJ tJPe an di .. ;wa.... n.e etrat .. iea of t•e 
eet .. li.._. c~aoiea era c ... idered io ralatioe to 
teclleal!lical etrat .. 7 ... ti•iaa of cotry. 

far -"! :;can, ao acwta .... esiata r- a 
c .... wter .... t .. t ia hitallle tor f ... 
practiti-ra. To -t t•i• ..... t•i• ._. ia 
pri•ri IJ ... ,, ... to .. a refereace ltooa. for 
profeaei ... 1 f ... •aai .. era, food tec•80l•i•ta, 
food ocieatiata, ... i .... trial ,er_I ... vin 
to .,...,. t .. ir 11-1 .... oe t ..... ter-.i ... eet ... • 
... tec .. i.-a. S- detailed cue at .. iea are 
iach:d" c-eni• ... .-..ti .. 1 nae•"'· •••ia• 
pr .. 1-... ta proceaeiaa. oa• otllar related 
t•ice. ~ allt .. r, Dr. Iarattl S•IWJ i• a Suior 
lauarcll Scieatiat at t .. •ric•lt•ral laaearcll 
Oq-iaatioo, TM Yolcui Ceoter, Ioatitwte for 
Tec ... loa7 ... ltoraae of Aaricaltwral frod•t•, let 
Das••· aa •11 aa S..ior Lectwrer at Tlta le•r
D•i-raitz of Jeraal-. Iar .. 1. le ... l5 ot .. r 
.,.11-.- •-rte c .. tri .. ted to t•ia •cry 
iotaraati ....... 

•icrelliol91 of feraaot .. fooda l,.•lielaad llJ 
llaewier applied Scieeca ... liellar• Ltd., Price 
appros. U00.00) 

food feraaotatioae arc ..... tile oldaet 
applicatiooa of •iotacllool!IJ• 111e tllO wol-• of 
t•ia Ht - .. it .. ll.7 Dr. lriaa J.I. Wood, Depa~tee•t 
of lioacieace ... liotaclleoloaJ. Uoi-reit7 of 
Strat•clrde, Cl••-· ScotleDd, Creal lritaia - ai•c 
• c...,r•.•••i- -•rwiev. Al I of tit• .. jor ar-• 
of foodatwff a -.ee pr ... aratioo iawol••• a 
feraeatatioa are diac•••H· Seweral cltaptara deal 
witlt a ... ecta particularl7 ralcwaat to clewelopi• 
c-triea. TllO c .. ,ten - ••iHI fee• oroductioo 
ll.7 Haili• ... related proce•••• illuotrate 
ai•ilaritiee ia bioc•eaiatrJ ... aicroltioloSJ 
kt-o Cite ftrJ •iffarHt arHa of •-• food 
ferantatioaa ... Hi .. I feed productioa. Ceoetic 
e•ioaeri• .. , ... 11 ..... it• cootri .. tioa to tll• 
fut•r• ..... 1....-c. Thie aubjact ia ••Plorad io • 
chapter oo etraio oaioteaaocc ... iaprowaeeat. 

Yol ... I c .. er•= 

Yioeser; Tile Micr .. ioloa1 of Y•a•table 
feraaocaciooe; a. .... reraaataciooa; Peraaota• 
Mil••: Paraeoted Protai• Fooda i• the Orieot, wirh 
laplluh oa 11ao,.. ... Mho io Japeo; MicrollioloaJ 
of Ir••• M .. i11&; Yeeet•Lactic Acid lacteria 
Ioteractiooe ... Coatribottioo to raraaated 
'""•C•ff•: lioloaJ ... Taclt-loaJ of llueltr
C:..ltora; li.-aoriclaaaat; Pr .. ..ccioo of Yit .. i•• so 
faraa•t•• Food•: Pr .. uccioo of loduetriel l••J89• 
... a,plicatio•• io raraaotad Foode. 

raranted Fi•lt ... riah Producto; raraaoca• 
laua .. aa; lilaa• Paraaototioo; raraaototi•• 
U ... r .. ~ .. of Wa•I•• for Aoioal Peedi .. ; Toa. Coffee 
... Cocoa; Africa• Peraaot .. Pooda; Food 
raraeotatioa io tlaa Tropin; Mhcallaoeoua 
rood-lalat•• reraaacar;~••; Str•i• Selactioe ••• 
l•row-et. 

TM llotacltNl•tcal ~.11.,. (pu~li•laed 1tz tit• 
t;ill)rllie Ool .. r•ltJ Pr•••· price ...-roa. 120.00). 

I Ill I II I I 1111 



S • .Jae••- ... .a • .r-iaoo. IHHttll Policz U•it. 
U•i-nitz of a.-.. S'°"e•; •· 10)( ..... Ce•tre for 
IH••rd1 i• 1 .... try. h•i••• ... .._i•i•trati-. 
U.iYenitJ of U.nric• 

Soc1;,-ec-ic i•licati-• of w•ri-• 
•iotec1118ol•iH for <leYelopi• c-triH are 
aulz•e<I i• tlli• -i.- -1-. a. i•trool•tory 
c .... tu aeto tlle fr-rt: for tlle lloH llz 
•ioc .. •i• •roa4 i•-• nlete<I to lliotecHol•i•• 
H llOCi-~c i-ati••· 111• fint -i• 
aecti- nwiew tlle tecill8ol•ln tll-elYH <aeoetic 
ftSi-ri•• ...,... a .. fe..-atatiM) ... liHllO•H 
tlle -i• teclloical a .. ec-ic iH-• tllat ••rro.tld 
t•eir •111:ceaefal ..... 1.,..ot. ,.. aecoo<I -i• part 
aocrillea ia •etail tllree can •t .. iea tltat are 
partic•larlz relewaat to Tllir<I Yori• <lewel~at 
hlle i..-ct of iao-al111:oee oa tlle 110rl• ••ar 
-net. tM role of biotec._l .. iu ia roiai• tlle 
oat .. t of proteiu a .. l ... i .. utri•l kn ... 
atrau11 "-Iii .. tlle lraaili&a etlla•I pr•r->. 
<S..tte: C..ri•• Uoiftroitz mu . .r-rr.r.11 . ., 

C. llUTIKS 

J-4 ... ri I 1916: Cal I a .. tiHw tra ... l•tati• 
iato tlle a<loh •raia •• .., Ton, USA. 
<Cootact: Coofenoce 0..arl91!11t, tbl! ._Ton 
.le .. _, of ScieacH, 2 laat 6Jn Strut, 
..., Ton, n 10021, USA). 

1 ... ril 1916: Scale-op i• lliotecllaoloaz. lrettoo. 
•ar htanerous•. Ult. (Cootact: 
Cllriatiae Ta•ti•• Aaoociotioa for tba 
.Ww•oc-•t of lrfti•• liotec•aolaaz • .&nc Food 
••••arcb 1 .. tituta. Coloez La•, 
.. nricll Alt 7UA. 

7-11 ... ril 1916: MIT abort coar•a: coatrolled 
rel•••• tecllool•z: polJOeric ••lirery •J•t.
for •""-•• Dl!•tici .. • ... food•. Peri•, 
Fraoce. (Cootttt: l .. uetrial Liai ... Praar .. , 
•- 1:31-400, MaHacnntta IHtitat• of 
Tecbaol-J. Caoltri .. a, lfA C213', USA or -
617-253 2691 ). 

7-10 Apri I 1916: l:oer11 fr• lli-H ... vaata•: 
tlli• tlln.-... -o-b•lf •oz c•fanoca ioclu4H 
•• eslll•ltl• ... a tra .. •bow. It viii •• 
llel<I at tbl! Botal Vaalli•toa Hilt .. , 
Vaabi .. toa, DC. Oraaaiaad bz tlle Iaetituta of 
Cea Tecllool01y, it iocluda• a tecllaical 
proSr ....... addr••••• ra•earcll toPica •• ... 11 
•• lluaiae•• •ad ooe-tacllaical i••-• tllat 
of feet tlla cootriltutioae of bi ... •• aad v••t•• 
,. pri•.:ry -rsz d-ad. Furtllar ••ta' la fr• 
tbl! l••~ituta of Cea Tecllaol•J• 3424 Sooatll 
lt•t• Streat, Cllic .. o, IL 60616, US. 

I April 1916: lioteclloalOIJ ... tba l!&ri-iaduotri••I 
pleat llioteclloal011. l:di ... rsll, UI. (Cootact: 
nr. ~•itll ....... D.,orl8l!tlt of 5ursorz, 
Uaiw•r•itJ of 1411• .. l'lb .... ical lcbool, 
Tniat Piece, l:<li ... rs• UI 9AC or oa 
Oll-'67 1011 ••C. 2271). 

1-10 April 1916; llOTl:Cll IIA '16, Jlcro11e~, lcolz. 
fC:Oatact: Orsoaioi .. Secretarioc, F ... osio .. 
Ctowoaat Loreastai, ft• lloate •opole ... 23, 
20121 Mil••· Itolz or oa 02-70 2Z 67). 

21-22 April 1916; lateraatioaal Cotlfereace oa 
llotacllaol .. y. Aleaa .. rio, Va. Vrite CE!ll, 
loa 516, roirfos, Ve. 210>0. 

5-7 May ltl6; a. .. ical eepecc• of blocecll .. loaY• 
S,oa .. rfil bz tlle Mlric .. Cll•ical llociety 0114 
tlle •ati ... I hreau of ltaadar<I•, C.itller•bul'I, 
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llarylead. USA. 'B• c-fareoc• vi 11 c.,,.r lb• 
cnociol role tllal cll .. icol •cieaceo and 
tac11-1aay pl., i• tlle ••Yl!l-•l of 
•iotacllaolaay. For a4'1iti-I ieforoatioe 
c•t•ct M•. Sta••• llo•e•. &.aric•• Clt .. ic&I 
SociatJ, 1155 Si•t• .. t• Street, 1.w •• 
Wealliaatoe, D.~. 2001. USA. 

13-15 llaJ 1916: llOTECH 16. Vnltl•J Coafereoce 
C..tre, Loadoa. U.I. For f•rlller iafor.ori
c•toct Oaliae lateraati-: Ltd., Piaaar Cr••• 
...... Pi ... r, Mid .... llA5 .AE. u.1. 

20-Zl llay 1916: !lfllO-DllL Worhbop oa Coatrol of 
c:. .. Eapreooi• ia St- Cell Diffareetietioa 
... lkMt•• Dewelopeeat. For furlber i&foroatiaa 
coatacc Enria F. v .... r. Earopeoa llolacalar 
liol•Y Laboratory (EJllL), llayerllofotnooa I. 
D-6900 Bei<lelbl!l'I. nc. 

11-14 .Jaaa 1916: Coafereoce oa llolecular liolaaJ oed 
PatbolOIY of Macri• opoaaore<I •z ciao Jdfen0tt 
la•titate of llolecvlar lle4iciae. Jeffereoa 
lle4ical eon ... of ...._. Jeffenoa Uai-nit7, 
Pllila4elpllia, Pa., USA. For fartbar 
iaforoatioa coatacl D. J. Proctop, Jeff•r•oa 
Iaatitute of llolecalar lll!<lici ... 
,._. Jeffer•oa UaiwereilJ, lltll oed 
Loca•t Street•, Pllil ... lpbia, Po. 19107, USA. 

16-11 Jaoe 1916: Coofereoce oa Cal lalor ... 
llolecalor liolOIY of Hor.cae ... 
....rotraaaoitter coataiaiaa •ecretory wa•icl••· 
.._ Yor• Hi ltoa Hotel • ..., Yor•. For furtber 
iaforoalioa coetoct tbe Coefereoca Deparr .. wt, 
Tbe 11!11 Yor• Acadl!OJ of Sci•oc••· 
2 l:aat 63rd Streat, lav Tor•, IJTT 10021. USA • 

17-22 Jaly 1916: Tllird Vorld C:O .. r••• oa Ceaetic• 
Applied to Liweotock Pro<luctioo, Uniwareit1 of 
••bra•••· Liocolw, labr••••· USA. Tbe 
coaferaac• viii cower breedi .. objecti•••· 
bread utilioatioo, opci ... da•ia• of bre..Siaa 
prOlr-• aDd lba opplicotioa of l•H traa.tn 
tacbaolOIJ· Jor further iaforoatioa coatact 
C:Ordoa E. Dic•anoa, Cbairoaa of tlle 
Co-ordiDOtiaa C:....ittae, 229 Kar•al la••r Hall. 
Uairar•iCJ of labro•ko, Liocola, IE 61511-0901. 
USA. 

1-5 Sept..._r 1916; liocacboolOIJ Seoia•r. leca•t 
tr•Dd• ia biotecbaol .. z pro<luctir.• .,.tllOd• viii 
be ••aly•ed ot tlli• •--i••r uader tbe •••pica• 
of tbe !IC. It viii be llo•tad by tll• 
10 .. ~•l of lulaoria at Varaa. Tiie proar.
vi 11 ioclude food •dditi••• aod aev •pacific 
clleoicale. Detail• fr•: 'Be 1114u•try aad 
TechaolOIJ Di•i•ioa, Uaited latioao Ecoaoaic 
C:O..i••ioa for l:urQpo, Polaio de• latioao, 
CH-1211 Caoewo 10, Svlcaarl•ed. Telapho.,. 
022 34 60 II. Toles; 21 •~ 96. 

22-25 Sapt...t>er 1916: liotechnolOIJ laforoatioa '16. 
Ualwor•icz of la•omi, lrialltoa, UI. For 
furcller iaforoatloa coatacl EuroP••• 
liotocllaolOIJ Iaforoatloa Project, the Science 
l•feraace Library, • I••• Streat, 
Lo8'ot1, VC21 4AT, UI. 

23-25 Sapt ..... r 1916: llOTl:CHIJCA 'B6, Haaaower, 
PIC. For further iaforoatloa coatoct Dautocha 
lie•••- uDd Au••tollu .. •- AC, Haaaower, Jed. 
lap. of Coroa.,. 

20-22 OCtoller 1916: Staci! laceraotioaal SJOPo•i.,. 
oa HPLC of Protoia•, Faptide• aad 
Pol1aacleoctdo•. lad••-•••••· r1c. ror furtll•r 
lafor'llOtioa coat.cc t•• Secretarioc, Slatb 
ISPPP, P.O. lox )980, D-6500 llaia1, Fad. lep. 
of ee .... .,. 
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AGRICULTURAL 
YEAR lllSIC IEXPERlllEHT 

PROJECTOllJECTIVE: PLAIMED SEEN STATION 

~~olchn -•Wmp .... 1• - tww Meain>Saek U. 
a..dirKill.....,._se-.....,.tt.,...._r.~pMiucocri 1911-1990 - N.CaraliaaSlakU. 

1.ts-ror fonpaitrapa rautina. raidwe 1oa1i1.-··-- 1917-1990 - U.Fhrid. 
1At1uw.disnwnsistaatt.tm.dn~i.. 1917-19911 - ll. C-.til_ u. .... 
Mil_._.n.I,__ ..... _. dnenilJ ia ,.._. pap•tiw 1917-1990 - U.Arinm 

• ~ecideceaualacr-pe ......... _taft __ .._mmple1: ·- - ll. l'alir • Davi& 
N....,._rautioa~-•t.ltMnliuajep•a•irm•ae-.....a. 1997-1990 - 1-aSlakU. 
Nimitn raulion ia Azoroliactrr...,,.,,,.. ln I ............ &nasltt >1990 - N. Caruliaa Saa-. U. 
~liulilla.lllwo6iu•-9D)-...~utndir1m 1a..am-ta 1917·19!1U 91isht a..-u. 
Nilnlanr .... -.n; ...... ...,......, .. ....,ar1Cil1 1917-1990 91ish1 Wuh. Slate U. 
lli....,._rlUtiaa.allandRIUn6iu•,..___.._. ;.po.;..._ 1917-1990 - U.Calif .• ~ 
Niu.cea-r..W....,...·lnmfer.-aiaalainliu• 1987-19'.JO - OresuaSaa1cU. 

Nitnipn raulian.llaw inrtc1-.nndule de"lap-nt.W.. lalttana 1981-1990 

_,_ 
M~ppi Slak ll. 

Nilnpa liHlioot. llGdulalioli,. olelliMR ltMn6ilom.. ~ loliDJ cullivars 1917-19!11> - i-.s..~u. 
o.cA1111.-..u11..-...-.t11ous111..--n.a111..-. 1• - C-olcw ... Slak u 
0..--. DNA.dluwt~ Hrillllilily.lievi9e taun ·mir-...OJ' >1390 - N.l"an~uS&alrU. 

o.-.tal ......... daaiac pnop9pliDa 1917-1990 - U.Tna. 
P..,...1tttinaa1n111r..rsr ... ~ ... ~m- i9117 -I 9!1U - w •Jaiact-Slak ll. 
hft..ialplmnt ................. ttllaltme&lldf ..... 1981-1990 - U.luu...ia 
Pnlirillrthosndatiooby~~raillaacepnas 19e7-l9!1U upl .....,.._SWeU. 
Pn1irides. ~-u.awl ........ ..-&a.nlluluialenrliom >1990 idish• Ores-Slate ll. 
Pine-1nensnwniiaa;ce11un....,-bcu~ >1990 - N. Carolina Saek II. 
Planl ...Sif"acaliua.Rlrrtioa. ~ina 1• - New Me11in.Slate ll. 
..... WfttClft,. hnbiride nsis&aDre in plaolll5J1lllwlir bederia.eflalo11ins 1981-1990 - Au'-n U_ Ala. 
Polalorirus.n-KleriaRXpiw.eluridaleresislalK'e 1917-1990 - ti.Mai• 
Pe&alo. lnmfft"lion ud lnmf-•iun for crnp implo.e-1 1981-1990 - Teau.U:Mll. 
Pc11a1-. .._hiaan1-impr-" '"an.tin 1917-1990 - U.Maine 
Poulu)-pnsa-pt.m.idm1ifaca1iaaaadlnMferr•meflllpna >1990 - U.MllUIH<ota 
Prol..,a.t _.._ ,.._., ..... fusiun.callus ,_,_ >1990 - N. Carulina Slak ll. 
lkpsenitian ..r nop plua. with .,., ....... pesticide.was~ > 19911 - u ....... ida 
R.-ralic"'- eaiwynrul1ure. nainoiajedion. ma fuaioa 1987-19911 - C..i..r.d..Staa.. ll 
~C-.upraai;oa uf furei&npna in plulllwl-..ci..&ed bac1nia >19!1U - N. Carolin&Slat.e U. 
Rlauol>iu., •nd A,tra6at"fniu"'· s)-...bialic.1-ipnic _.lian. UNA tramf~ >1990 - U.Miuauri 
Rn.sen-plasm iaaptuve11WD1 ~-- c..u rusiua 1987-19!111 

... _ 
u. C-.alif .• .,.,;. 

s.a-. lripl.>idsuf Hapli.-lly ~am 1916 alichl Miclaipn S&aw ll. 
T-·ndlurt iaaph"-.-nl uf N,... r.teaican crups 1986 - N.- Me111tvSaatell. 
1·ohen-o. dttrnM undcslral:w clwaa:C.l coaa.,._..lll in cured 1ear 1987-1990 - U.Krnlucliy 
Turf •nd r ........ sr-.anw«ic u...,...~1 1987-19911 - U.M-h...r~ 
Turl~-s. li'T p051rr.rrllos mufr,...ilk \"acciM Ccw r-1 ~r• 1917-19911 - cw-u 
\"..-riw.dnninaofbo~ilwbnlmlou•nliarn 198i-l!l!IU .. ichl TeaasA&MU . 
Vectan few chi-ric I""· mkwuplesl Hpl'nMua in mip planlll 1987-19911 .....-~ l'. Arizone 
Viral YKLl>r for 1cne u...rcr illlo hichcr pluta 1917-199U -- U.Kcntucly 
vw-_ •llnaualion Pl llindbis .......... equine cnnphalilil. bovine d .. rrhn >1990 

... _ 
N. C-•rc.lina Stase- U. 

\'W-. dirfertnrn in lrallM'ripliuul capl'esaiun ul 1111.ao wiruses 1986 

_., 
N Carolina Slate ll 

Wllnt. C•tisn s•ne lr-ftr 19&6 ...... K•~Sta1ell . 
...... ,_ -p. ,,.,..,,, ...... "'"'"..._lo i-sa.da.e- 19116 - Kansaa State Ir 
...... , ..... op) .. '"1 hybrNla., .. - ,, ......... ~·nctic _.,.. 19117-1'911 - Ka-s..wu 
z.ita pftft. -iclil"IRlinn uf ... ;nu acid del".rietq 1911-1990 - Laur..iana Slaw ll 
7lila. duni11t1 ...ct Nquencinc ""'""' ,.,.__ flankins ,.,,;..... 1987·1990 - U.MmMMola 

,. 
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UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANllATION 
Vienna International Centre. P.O. Box 300. A-1400 Vienna. Austria 

Genetic·Engineerina·and·liotecbnol0&J·Monitor 
lleader·Saney 

'Die Geoetic Engineering and Biotechnology Monitor has bEen issued regularly since 
February 1982. and although the aailing list is being continuously updated as new 
request• and changes of addressee •re received. we should be gr•teful if readers 
were to'f'e-coofir9 their interest in receiving this monitor by answering the 
queaiona't>elov aad aailiog the qu•ationaaire care of Tbe Eoitor. Genetic 
Engineering and Biotechnology Monitor. UNIDO Technology Progr...e. to the above 
address. 

Computer access nu.ber of aailing list Caee address label): ....................... 
MAHE: .••.••••..•.••.••••••••.............• 
POSITION/TITLE: 

ADDRESS: ..........•..........•...............•..................................•. 
......................................................•.••.....•.....•.... 

Do you wish to continue receivio~ tne Geeetic Engineering 
and Biotechnology Monitor? 

la tre present address as inoicated on the address 
label correct? 

How aany issues of the Monitor have you resd? 

For·optional·reply: 

Which section in tne;mftonitor is of particular interest to you? 

Which additional auojecta would you •uageat be included? 

Woula you lise to see any sections deleted? 

Yea 

Yea 

Have you access to ao.e or llOSt of the journals f roa Vhicn tne inforaat100 
contained in the Monitor is drawn? 

la your copy of tne Monitor also read by triend• or colleagues? 

No 

No 

Please .. ke •ny c0111aenta or au11e1tioa on how to iaprove the quality and uaefulne•• 
of this Monitor. 
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