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Bioh:chnology is a tedmology of gn:at promise. It offers us an 
infinite numher of ways of comhating hunger. securing health and 
consen·ing our cn\·ironment: concerns of crucial import•mce to the 
de\·dopingcountries. UNIDOshares thoseconl·ernsand is determined 
to harness the hest resources to pa\·e the way to sustainahk devdopment. 
lnternationalizatil'n is a l'ritical factor in that process. Centres. such as 
the International Centre for Genetic Engin~ering and Biotel·hnology. 
a major UNIDO project. provide an all-essential forum for effective 
international co-operation. They constitute an enahling scientific and 
educational environment fo1 research and dewlopment into the pressing 
needs of devdoping countries. The Centre not only ensures access to 
state-of-the-art research and equipment. hut it also disposes of a 
critical mass of scientific staff and can offer ad\·anced training. By co­
operating through the Centre with their cot111terp•1rts in devdoped 
countric.:sand engendering a sense of true partnership and dialogue. the 
scientists in developing countries not only remain at the cul'~ng ed~e 
of a new technology. hut they also hdp to keep it sharp and dkl·ti\·e. 
In the three years since it started operations at its pro\ isional facilities 
in New Ddhi and Trieste the ( 'entre has produced a significant rnlume 
of work of admirahk llllality. The 1990 Report of l('(iEB hears 
testimony to the foresight and commitment of those who contrihuted 
to its estahlishment. 

Domin~o Siazon .Jr .. 
Director-(;eneral. llNIDO 



ICGEB is nor inh:nded hl he jusl anolhc.:r mokn1lar hi1llogy 
lahoralory. hut one !ha! is dedil."a!ed 10 the needs of de,·doping 
l."ountries. In partin1lar. it ath:mpls lo bring 10 them the hendits of 
modern hioledrnology. through state-of-I he-art training and researl."h. 
rdt:\ an! thi: their spi:cifk ni:eds. ICGEB represi:nls a progri:ssive amt 
l."ompri:hensin: approal."h Ill inti:rnational de,·dopment. It aims at 
hdping the dewloping nations to hdp lhi:msd\es and h1llds out the 
prospt:l."t of alli:,·iating some of the prohkms that ha,·i: for sa long 
hampcr\;d thi:ir socio-t:l.·onomil." alh·anl."emi:nt. 

Thi: al."th·itii:soflCGEBare geared to dew loping the hasil.· researd1 
l."apahilities of its memherl."ountries. in addition Ill inc.:ri:asing awari:ness 
in hiotel."hnology. Thi: ri:scard1 al."li\ itii:sof thi: ICGEB twin laboratories 
in New Ddhi and Trieste. the nm1pkmi:ntary training sl."hemes and 
thi: Centre·s Collahorath·e Resean:h Programme with its affiliati:d 
centres ensure that significant numhc.:rs llf sl."ienlists art: trained in thi: 
most recent theory and ti:chniques. always in thi: conti:xt of thi: specific 
prohkms of their countri:.:s. The underlying idea is to circunn ent the 
prohkms that impcdi: thi: di:wlopment and application ofhioredmology 
in de,·doping countries. hy <K"ting as a central resource of i:xpertise 
and facilities of the highest quality. 

The hasic modd for ICGEB was the International Centre for 
Thellretical Physics ( l(TP). estahlished in Triesti: as a joint l:\E:\ 
UNESCO effort in 19h-l to pro,·ide ;raining in physics for scier:tists 
from di:,·doping countries. to hdp the de,·doping world lo hdp itself 
through science. and to establish Trieste as a prdi:rential forum for l."o­
operation between industrializi:d countries and the Third World. 
IC(IEB. heing inrnlwd in a sl.·ientificacti,·ity of typically i:xperimenral 
nature. has olwiously differentiated its training approach. hut its 
philosophy is common to that of ICrP. 

:\ final l.·ommcnt on the international chara•:ter of the ICCiEB: the 
staff and researd1 fellows of the two Components com.: from 25 
countries. The persons im·ol\·cd in the long-term training ari: exdusiwly 
from mcmher countries. whereas the scientists arc sekced pun:!~ on 
thi: hasis of their professional excdknce (giving preference t:i member 
countri.:s only when persons of comparahk ability art: identified). 

The scientific activities in the two ( ·omponents. after the definition 
of the research programme and the hask organization of the two 
laboratories. hcgan only at the start of I '>XX. Three years later. 
significant progn:ss has heen made to warrant the publication of the 
l'NO IC<iEB :\cti\ity Report. 

:\rturo Falasd1i, 
n;rector ICGEH 
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Introduction 

The: idc:a of creating an lntc:rn;11i1,nal Centre: for Gc:nc:ti1: Engineering and Bi1llc:'-·hnoh1g.~ ( ICGEBl 
was raisc:d al'>out tc:n yc:ar.- ag11 within the: l"nitc:d '.\ation ... lnJu ... trial De,·d11pmc:nt Org.ani.1.ation 
( l''.\IDO). the: l''.\ agc:ncy c:stahlish::J to pnim1,lc: the: inJu..,tri;1I Jcwlopmc:nt of third" orlJ n1untric .... 
Sc:wral scientists alh-ising l''.\IDO suggested that pn1grc: ... s in gc:nc:ti'-· cng.inec:ring tc:'-·hnil1uc ... and 
<llh"ancc:d hi1ltc:chnology could offer po ... sihk solu1i1m ... to the: most pressing pnihkm ... I he: a Ith. nutrition 
and c:conomi'-· dc:wlopmc:nt) of the: dc:\·doping \H1rlJ. Bi11tc:'-·hnological product... giw high returns on 
im·c:stmc:nt in tc:rms Gf enc:rgy. raw materials and capital expenditure:. Thc:se fra1ur1:... make "u'-·h 
procc:ssc:s atlra'-·tive for the: c:o1nomi'-· dc:wlopmc:nt 11f third \\11rld '-·ountric:s. In I 9S2. at ;1 cnnkrc:ncc: 
hc:ld in Bdgrade. the: ministerial rc:prcsc:nlati\·es of 35 t:'.\IDO memher c11untrie ... agreed 1m the 
impimance of creating. ·a centre of c:xcdknce for re ... earch and training in genetic engineering. and 
hiotc:chnology addn:ssed to the ncc:ds of the dewl11ping world·. The Centre:'' a ... officially launched in 
I lJS3 with the: signing of its Statutes hy 2'1 countries. ,-,, date:. the: Statute:" ha' c: hec:n signc:d hy -t' 
countries. It is stipulated in the Statute:" that whc:n 2-' countries h;l\·c: ratified thc:m. the: ICGEB will 
hc:c1; 'le an Auton1m1ous lntergowrnmc:ntal Organization. In the: interim. the: Centre: operates. 
pnwisionally. as a special project of l''.\IDO. It is g1wc:rnc:d hy a Preparatory Commiuc:c: consisting. 
of rcpn:sc:ntati,·c:s of its mc:mhc:r countries. '-·haired hy .-\mhas ... ador Adolfo Taylh.irdat from \"enc:zuda. 

The member counlries of ICGEB. There are .13 in all. 

Comptincnl .-\ffiliatc:d Other mc:ml'>er c11untric:' 
ho.;! '-·11un1ric:s Cc:ntrc:s 

India .-\lgcria .-\f~ltani ... 1an \h1r11'-Y\l 

Italy .-\rgc:ntina Bhutan Paki ... 1an 

Bralil Boli' ia Pan;mu 

Bulgaria C11l11mhi;1 Pc:ru 

Chik C11ng11 P11land 

China C11 ... 1a Ri'-·;1 Sc:nc:g;tl 

Cuha b:uad11r Spain 

Eg~pl lndt1nc: ... ia Sudan 

(irc:c:'-·c: Iran lluiland 

llungar~ I r;1q Trinid;1d ,\ Tt1hag11 

;-.iigc:ria 1\11\\ ;1il l1:ni,i;1 

\"c:naud: \lauri1;1ni;1 lurk'-'' 

Yugt1,la\ ia \la11ri1iu' \"ic:1n;1m 

\k\irn /,llfl' 

,, 



I .\ Pand ,if S1.:i..:111ifil· :\d\ i ... a .... (PS:\ I l"ompri ... ing ... om..: 11f th..: n111 .... 1..:minl111 r..: ... ..:;1rd1..:r ... in g..:ndi'-· 
..:n~in..:aing a11d hi111..:dmology h;1.,. h..:..:n -...:t up h1 ;l' ..... i ... 1 and ;1d\ i'..: th..: Prq1ara111ry C11111111i11::..: in ii... 
dfort hi ..:stablish and suh ... ..:4u..:n1ly guide de\ d11pm..:n1 of th..: ( ·..:111r..:. (( "( iLB ha .... h..:..:n ..: ... tahli-.h..:d a' 
a twin l"c'llr..: ha\ ing I\\ o l"ompon..:nl bhoralori..: ... _ on..: in Tri..: ... k. lt;1ly and on..: in '.\c\\ Dd!ti. lndi;1 '' ith 
an adJi1;,1nal n..:twork of affiliated l"..:ntr..:s in m..:mh..:r l·ountri..: ..... Dir..:l"tion of th..: ( ·..:ntr..:. ;1 .... a\\ hok. 
r..:sid..:-. in Tri..:st..:. 

LL C1\alli-Sh1r/a 1Ch;1irmanl 

Panel of Scientific Ad,·isers 

.-\. ( "hakraharl\ 
P. Chamh11n 
R. lb-.dk11rn1 
.-\. l\,,1rnh..:rg 
J. L..:d..:rh..:rg 
S. :\arang 

\\ J. Rull..:r 
J. Salk 

'.\l.S. s,, ;1min;1th;111 
C.C. Tan 

R. Wu 
F. Boli\ ar Ltpau 

In I IJSh Prof. Irwin C. Ciun-.alus ( Proks ... 1ir Em..:ritu ... 11f Bi,1d1..:mi ... 1ry at th..: l 'ni\ ..:r-.ity of lllin11i,_ 
IL CS.-\) was app11int..:J as Dir..:l"lllr 11f ICC iEB. Suh-...:l1u..:n!ly. Prof. :\r1tm1 Fab-.l"hi (formerly Dircl·tnr 
of th..: Institute of Ci..:nctil" ... of the !\ational Rcsc;trl"h Counl"il in Pa\·ia. Italy) and Pr11f. l\.ri,hna I\.. Tc\\ ari 
( Pr11kssor a:1J Chairman 11f '.\1111..:rnlar Bi11l,1gy and Biol"hcmi-.try. l 'ni,..:r-.ity nf L1lif11rnia al Ir\ in..:. 
C..\. CS..\) \\l.'rC sdcl"t..:d rcspcl"li\dy a ... the Head-. of th..: l\\O Tri..:-.1..: and '.\c\\ lklhi 1.:omp11n..:n1 
l;1h11rat11ri..:s . 

.-\lkrthrc..: yc;1r-. of dcdic11cd ... en il·c in th..: i:-.1ahli ... hm..:n1 of th..: ha"i'-· al·ti\ i1i..: ... 11f th..: ( ·..:ntrc. Pri1L 
Ciunsalu ... r..:turn..:d to th..: l 'S.-\. and Prof. Fala ... dti \\a ... appointed a•. Dircl·tor. PrnL Fran'-·i-.'-·11 ltiralk 
(formerly Senior Ll.."l·tur..:r at the l·ni\cr ... ity of Oxford. l'I\.) \\a ... ;1pp11in1..:d lkad 11f th..: Tri..:,t..: 
(\impon..:nt in S..:pt..:mhcr I IJIJll. 

In 1mkr 10 initial..: th..: ..: ... tahli ... hm..:nt of th..: C'1.:n1r..:. th..: Pr..:p;1ra1ory C 'nmmilh.:..: bund1..:d ;111 ln1..:rim 
Programme that ran for a lhr..:..:-y car period from I 11Sh 10 111s11 . .-\ Fi\c-Y..:;1r Pn1gramm..: \\ ith ;1 hudgd 
of l;SS:'ih million \\a ... initiated in July I IJS•I 111 ;1lhl\\ for '-·ontinu..:d de\ d11pnll·n1 nf the C'cntr..: · ... 
fa..:ilitie-.. rcl"ruihncnt of -.l"i..:ntifil" -.1afL l.'ll' .. 11\..:r the period llJS'I 111 l'Jll4. 

To pro,ide ... 1ah:lity for ii.. ... 1aff and unhimkr..:d l'ntllinua1i11n of th..: rc-...:;1rd1 ;1'-·ti\ itic-.11f th..: C..:ntr..: 
th..: Preparatory Commillce dcl"idcd to I real the Ile\\ pr11gr;1mm1.." ;1-. ;1 r11lling fih·-year one. in 1h;1t it\\ ill 
he annually re\ie\\cd and extended hy an addi1i11,1al y..:ar. In linl.." \\ ith lhi-. prirKipk. thl.." prngr;1mm1.." 
\\a-. ext..:nd..:d in I 111H I hy a year h1 _,II J111w I !J'l:'i \\ i1h ;1ddi1 i•.lfl;il r1..",11urce·· prn\ idl.."d by th\." C in\ anml.."nt 
of Italy. 

Planned expenditures for the core acti\·ities of ICGEB 
I July 1990 to 30 June 1995 

Total 1990 1991 1992 199.1 199-4 

Personnel ~3.3')3 l.Sl3 4.2SS 4.h7:'i 4.S2°' :'i.1":'4 

CRP :'i.fHHI :'if HI l.fHH: I.I" 10 l.fHHI l.fHHI 

Tr.JininJ: S.fl 13 '' ' l.:'i:'iO I .SIJS 2.flSh Uilfl ·'·'·' 
E<1uipmenl I 4.3:'i:'i l.24:'i .;.f Hl4 2. 1 J~fl 3.~.\ I 2.4311 

Premises and Sundrie\ ~ .. N3 . ;311 h:'i'J 114h l.12S 112S 

Total :'i:'i.7:'i4 4.221 111.:'ifl I 11_4l)l) 12.2~11 I 1.142 

I H!llf1.'' l11r 11>'>0 .ind l'>1h .1r,· f11r ' '' ""'11111 ... 11111\ 

f-'11.!ilfl' 111rh1111,,1nd'1•1 1 ",' 

1995 

2.lllS 

:'if HI 

1.1.\h 

IAli:'i 

4112 

h.121 
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The Trieste component 

Facilities l"hc Tri,·,k" ( ·,1mp,11l\.·nt and th,· dir,·'-·1i,1n pf th,· I('( il·.B ;ir,· h1.:;11,·d in th,· 
Tri,·,tc Rc,,·;trdt. \rc:1 ( .\RL \I. ;i r,·,x1t1l~ '-·rca1t·d "'-·i,·1K,. par!, in 1h,· ,1111,l.irh 
pf 1h,· l"il~. Prc,,·ntl~ till·\ ;1r,· 11tili1in~ till· l·I huit,::n~ ( 111.:..i ''1·111.l. th,· 1·2 
huildin~ ('l.~tl ''I· 111. I :md till· F huildin!! 1.':'tl "'I· 111.1. "hidt ;ir,· p:1r1,1r1h,· 
,1ri!!i1ul ,,fkr ,,f 1h1.: h:1li:m ( i,n anm,·nt. 

Th,· Fl l'uildin~ h1111,,·, th,· ad111ini .. 1r:llit•n f11r thl" ( ·,·ntre and f1ir 
( ·,llltp,1n,·nt. 1h,· lihr:1r~. plu" 1h,· bh,1r;11,1ri,·., f11r the ( ·c11 - \h11...·l'.11br Bi,1h1!!~ 
< ir1111p :ind 1h,· \"ir.1h1~~ ( irt111p. 

Buildin~ F2 h•'ll"c': !h,· "h''-·i.r,1t•m.1h,· di .. ll\\a,hin~ :tnd .. 1aili1ati<lll fa'-·ili-
1j,·.,. th,· I kad ,,f < ·,,mr,111,·11(, ••Hi'-·,·. :md the !!rtiup" nn \lnln·ubr Pa1hnh1~~. 
l11111111nPlt1!!~. Prtllein StnKlltrt' :md h11Ktit111_ and \ti,:r11hi,1h1!!~. 

Th,· F huildin!! ,·,lllt:1in" a tt·drni,·al "hnp f11r 111,·,·luni,·al .md d,·'-·1r,1ni,: 
'' 11rl. ... 111t1r'-· "1t1r,·r11nm' ;rnd 1h,· dtemi,·:11 ";1._1,· tr,-;11111ent f;i,·ilil\. 

Th,·\\ huildin!! (:'AOCI "'1·111.) ha' lltl\\ .. ur1,·d '-·,1n,1ruc1i,111 :md j, exp'·'-·1t·d 
1t1 he ;I\ :1ibhk h~ 1h,· middk 11f I •)t)2_ \\ h,·n the W huildin!! j., ;1\ :1ibhk th,· 
I< ·c ii·. B "ill r,·111rn the F2 huildin!! In th,· .-\r,-;L 

I· nt.-;mn· a111I 1111t,i1lo· • i1·" 11f rh1· I· I huihlini:. hou,ini: lh1· 1lin·rti1111 ur 1h1· I ···nrn· ;11111 11;..-t 11r th1· l;1horat11ri1·' .. r th1· I ri1·,11· 
( ·11m1111n1·n1. I h1·"· an· l11rn1t·1I in 1h1· l'ri1·,h· l<1· .. ·an·:1 \n·a. a n·1·1·nth rn·a1t·1I "·i1·111..- par!. in 1111' 11111'1.irl' 11f 1h1· rih. 1111' final 
1in·111i"'' "ill h1· r11mplo·h·1I in 111411 ;11111 "ill 1·1111,;,1 11f ap111·11\illlalrh 7tNNI 111111f lahuratun ;11111 urlin· 'I'"' 1•. 
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Identification of 
replication origins 

pSB16 

Cell and Molecular Biology 
.-\. Falasl'hi. E.C Toth. \_ Tut~_ja. \I. Giacca. L z~ntilin. G. 
( \lntr~as. L. Y. Kmg. D. D~minl\. I\.. Rahman. F. D~man:hi. 
L. \larusic. P. \,lrio. G. Grassi. G.\I. s~,·~rini. S. Di,·iacl·o 
A (kh~m. \1.1. Gutiara 

l"hi' pn1gran11111.: addri:-.-.i:-. 1hi: -.1mly 11f 1hi: mtikcular ;1-.pn·1-. of 1hi: 
n.:~ulalitin tif I>'.\.-\ ri:plic11i1lll in human 1.:dl-.. .-\n undi:r-.1;111ding tif 1hi-. 
phi:nt11111 .. ·nt1n may hring impor1an1 ligh1 tlll lhn\ ay hy \\ hi .. :h highi:rorgani-.nt-. 
di:\dtip ntirmally fwm lh"· prodtl\.'I t1f knilil'alion 1t1 1hi: aduh indi' idual: 
furthi:rmori: ii ma~ bring lighl tin !hi: hri:akdt m n tif rt:_!!ub1ion '' hidt "·aust:-. 
lh( unn1n1r11lk·d "·di prt1likr;1tion typi"·al tif 1um11ral growth. Finally. tht: 
;I\ ailabili1y tif h1111.:1ional ri:p1i"·;1lit111 origin-. may alltm tht: ct1n-.1ructinn tlf 
ni:\\ physit1logic1I 't:l'tor-. for d11ning in mammalian "·di-.. 

:\ futKI it inal hunun ()'.\ .-\ ri:pli"·a1 it in origin ha-. ht:t:n lncatt:d wiihin 2 l\.h 
nf ;1 U. 7 l\.h gi:nomi"· ri:~ion ffllm lmm;111 dmimti-.timi: I lJ. '' hidt had ht:t:n 
nrigina!ly dont:d for ii.. propi:rly tif ht:ing rt:pli"·a1t:d \\ ithin thi: fir-.t two 
mi nu ti:' afti:r i:ntry in S phasi: 11f human 111.hO l'db -.y ndtronil'i:d '' ith 
aphidi1..·11lin. '.\lt1-.1 of thi: 13.7 l\.h -.t:qui:1Ki: ''a' di:ti:rmini:d. 

Thi: 11111\ i:mi:nt 11f 1hi: ri:plil'ati\ t: f11rk i11-.idi: this largi: DN:\ rt:gion will 
hi: ft11lt1\\ i:d in 11rdi:r to idi:ntil\ \\ ith I hi: highi:-.t pos-.ihk rt:"1lu1ion 1hi: ;l\.'tual 
'iii:\\ hi:r"· 1hc rqilil'alion 111;1dtiii~·ry i-. a-.-.t:mhkd. Thi: i:x;Kt initiation -.iti: 
''ill hi: di:1i:rmini:d hy phy-.ic11ly mapping thi: dnng;1tinn tif di:n-.ity lahdkd 
D'.\.\ h~ hyhridin1it111and1.1u;1111i1ali\ l' P< 'R i:xpi:rimi:nh. u-.ing. a-. prtihi:-.. 
'uhd11nl·d fragmi:nh 11f 1hi: ri:ginn ;111d -.pc1..·ifi"· t1lignnudi:t1tidt: primt:r-.. 
ri:'lll'1..'t i' i: I y. 
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I .11rnli1ati11n of ;111 11ri1:in of .,, \ n·plirntinn of human ,., ... ,. n ... "' \ -~ nth1·,i11·1I ;it tlw ,..,-~ nn"'' nf tho· S·11h;i"' in 
,~ ndmmi11·d 111.t.tl .. dh ""' j,nl.1h 11 and h\ hridi11·d In diffrn·nl 11' \ 11rnh1•, 1•n1·111111m"in1: a 1111t;iti\ 1· n·11lin1li11n nri1:in. 1"111· 
inh·n,il~ nf 1111· 'h;11lin1: and 1111' numht•r, i111li1·;i1t· tho· 1•\h•nt nf h~ hri1li1;11111n Milh tho· 1in1h1•, "h""' rt'l;lfi\ 1· l""ilinn' in 1111' 
1"h1·n11111,111111· an· i111lk;i1t·d in 1111' 11111'1'1" (J11rlio11111fth1· li1:11n._ l"hi' 111•rlin1111fth1· 1·hr11111n,n1111· i' h1•01\ ii\ lrnn"·rih1·1l ;ind tho· 
th11•1· m;iin trn1"'Til'" an· i111lir;11t·1I h~ tho· hl;1d, ,., ..... ,.,. 1"111· rq1li.-ati11n a11111·ar- In ,fart Mithin rho· II'\ n·1:i11n 

1·111Tt''l'n1111i11i.: In 111·111!1" 11Sl·. Ill. 



Regulation of gene 
expression around 
an origin 

Construction of 
nonl linear nctors 
for human cells 

Purification of 
DNA helicases 
from human cells 

,,, 

The region ;irounJ the 11rigin i-. hca\ ii~ tr;m-.1.:rihcJ. gi' ing ri-.c 111 sc\cr;1I 
tran~·ript-.. -.omc: of'' hil."h ar1.: Jitfrrcnti:1ll~ 1.:xprc:-.-.c:J in \ ;1riou-. l."c:ll linc-. 
anJ ti-.-.uc:-.. The: up-.trcam region of the: two m;1jor mR:\:\-. \\ ;1-. 1.:hara'-·tc:r­
izc:J in Jctail. It '-·untain-. a hllll hp long ( ·p(i-ri'-·h arc:a \\ ith the: propi:rtic:-. of 
an HTF i-.lanJ . .-\t onc extreme: of thi-. rc:gion ;111J \er~ do-.c 11' the: prc:-.umc:J 
origin. a 17 hp SClJUcn1.:c: w;1-. loc1tcJ. '' hi1.:h -.pi:'-·ific1ll~ hir.d-. to nudc:1r 
prokin-.. lbi-.sctjucnl."c:"·ontain-. thc:'-·orcJyaJ -.~ mmctry dcmcnt ( ·:\cPuTG. 
a hinding motif whil."h "·on-.titutc-. a general l."i-.-rcgulating c:kmcnt "·onscl'\ c:J 
throughout c:\·olution a-. the: targl.'! of a numhcr of nudc:ar f;1l."tor-. th:1t -.hare: 
the: same: D:\:\ hinJing -.pi:l."ilk-ity alhc:it in the: "·ontc:xt of Jiffc:rcnt funl."tion-.. 
In partirnlar. it i-. analogou-. to the: up•arc:;1m demc:nt of the ~fajor Late: 
Promotc:rof r\Jc:no\iru-. 2. anJ i-. founJ prc:scnt in the Long Tc:rmin;1l Rc:pi:al 
( LTR) of the Hum;m lmmunodc:fi"·ic:nl."y \"iru-. typi: I l(fl\'-1 ). Sou1h­
Wc:s1c:rn lypi: c:xpi:rimc:nts rc:\cakJ that al ka-.1 thrc:c: 1.udc:ar protc:in-. arc 
ahk to hinJ spi:"·ifil."ally lo thi-. ...c4ucnl."c. of approxinutdy -1-1. 711 and I W 
kDa. lbc: purifil.":1tio!l of thc-.c -.c1.1uc:nl."c:--.pc:cific D'.'A hinding protein.-. from 
Hc:L;1 cdb i-. \\di ad\ ;ml."cJ hy u-.ing con,·c:ntion;1I ion-c:xl."hangc: chrom;11ogr:1-
phy. fast tlow protein li4uid chnm1;1tography and :illinity chrom;1tography on 
synthctil." oligonudc:o1iJc:-Sc:pharo-.c: matrix. omtaining SC\ c:ral l."opic:-. of the: 
hinJing site:. One: of these -.pc:cific proteins (the: -1-1 kDa one:) mo-.1 prohahl~ 
l."orrc:sponds 10 the: Major Lite: Tran-.l."ription b'-1or ( !\tl TF l'SFI \\ hil."h \\ ;t-. 
;1l~c;1Jy prm c:n lo he: im olwJ in lr;m-.l."ripl ion initiation. hoth in 1 fro and in 1 ·i1m. 
The: strul."lural anJ funl."tional l."h;tra\.1c:rization of the: three: dominant '-l:ljUC:n\.·c:­
-.pc:cific Di\.-\ hinJing protc:in-. i-. in progrc:-.-.. 

Sill\.-c: the: Cr\CPuTCi hin<ling ml(if i-. aL-..1 pr'--...cnt in the: 111\--1 UR, the: 
ljll'-""ion of it-. rok in the: ,-ir.1l tr.1n."'-Tiptional "'mtrol \\;t-. abo :i<l<lr'--......,..-J. Rc:ponc:r 
gene: c:xpr'-''ion c:xpc:rimc:ni:, ..,.1ggt....,.c:d that the: Hl\"-1 hinJing -.itc: i-. a nc:g;1tiw 
regulator of tr.111."'-Tiption. and that m1N of the: ncgali\c: l'ull\.1ion c:xc:neJ h~ the: 
Nc:gatiw Regulatory Element of the: LTR c;m he ;111rihutc:1.~ to ii.. ;11..1i\il~. 

One: of the: ohjc:l."ti\·c:-. of the pre-...:nt programme: con"·c:rn-. the po-.-.ihility 
of om-.tructing linear wctor-. -.uitahk for the introduction of foreign gene:' 
into higher c:ukaryoti"· '-·dk Sud! ,·ector ... -.houlJ contain c:nJ-. that hdJa\C: 
a-. tdomc:r-.. c:ukaryotk origin' of repli\.·ation. aml -.houid allow a doning 
c1pacity of sewral kiloha"'-"" of foreign D:":\. Thc:-.c: rc:1.1uirc:menh can he 
-.ari-.fic:J hy a ,.\._hir l."ontaining autonomou-. pan·m·iru ... termini at the 
c:xtrc:mitic:-. - '' hil."h -.houlJ hc:haw a-. tdomc:r' - and a chromo-.om;il origin 
of rc:plil.":1tion in the miJJlc:. sc:,·c:ral c11n-.1ruc1-. ha-.eJ on the linc:ir gc:nomc: 
of the: Minute \'iru-.of Mkc: ( M\':\1) anJ"·ontaining the S\'-lllor EB\' origin-. 
of replication ha\·e hc:c:n 1c:-.1c:d in pcrmi,,i, c: "·db. Preliminary oh ... en at ion .. 
indicate that an inhihitory dkct c:xi'" hctwcen fun"·tion-. cn"·odcd hy the 
panmiru' gc:nomc: and the: hmctionalit~ of thc'c \iral origin .... Thi' dk'-·t 
ach cxdu-.i,dy on 'cquencc-. prc,cnt ci' with rc,pc1.·1 to the: pan o\ iru' 
gc:nome. a-. '-·onrc:rn ... S\'-111 ori. whik i' prc:,cnt al'o 1r1111' in cotr;in'k"·tion 
cxpc:rimcnh with EB\' oriP. The mokrnlar mc:d1;ini,m-. re ... pon-.ihk for 
thc-.c: c:lfr"·" arc currently undc:r in'c'tigation. 

In parallel.'' e ha\ c: -.1;1rt1.·d th1.· purific1tion and d1aral·trri/ation of l>i\i,\ 
hdic.-.c:' from human 1.·cll'. Th1.·,c 1.·n/ym1.·, arc: known 1t1 he in,ohc:d in thl· 
;11.·1i,·a1ion of origin' and in the ;1d\ a1Ki:mc:nt of the griming fork (a-.\\ di"' 
in other a'pc\.·t, of nucki1.: al· id mclaholi'm ). \h· haw idenl it'icd thl· 
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pn:x1K.:1lf fourJiff.:r.:111 (),_.\ hdict't:' i11 lkL1 l'dk On.: t1f1h.:m. n;1m.:J 
human D'.\.-\ hdil'a-..: I (I IDI 111. lu' alr.:;1Jy h.:.:n purifi.:J anJ dtaral'l.:riz.:J. 
Th.: Jirt:l'litlll 1lf un\\ inJing j, Y lo:''\\ it it r.:-.pt:l"l hl th.: -.ingk-,tranJ.:J D'.\.-\ 
Ill\\ hil'h th.: .:nJ:y m.: j, bounJ . .-\m1l1tg th.: 11th.:r lhr.:.: (),_.\ hdi'-·;1'.:' that 
\\t: ha\t: iJ.:ntifi.:J "l br. llDll II and llDll Ill app.:;ir 111 ha\t: lh.: -.am.: 
polari1y ;1-. lll>ll I. \\.: h;t\l" al-.tl purifi.:d an111h.:r -.p.:l·i.:-.. namdy llDll I\·. 
\\ hid1 Olli\.:' in th.:.:'" Ill Y Jir.:l'li1ll1 ;1long th.: D'.\.-\ -.!rand Ill\\ nid1 ii hinJ-.. 
Th.: purifict1i1ll! of t1lh.:r "P.:'-·j.:, ( llDll II ;mJ Ill) i-. in pwgr.:-.-.. 

Genome Studies 
C. Schni:id~r. G. Dd Sal. G. Manfioktti. E.R. Manfioktti. 
C Brancolini. CA. ~\·am. S. Gustincich. R. Utn:ra. M. Fogar. 
S. Bott~ga. F. \i.llpatti 

Thi-. gr1lup i-. -.1uJ~ ing a prohl.:m dt1-.d~ rda1.:J 101h.: on.: m.:ntion.:J in 
the pr.:\ it1u-. p;iragraph. namd~ the iJ.:ntific11ion of the mt1kl'uk-. which 
l'Onlflll lh.: prt1gr.:-.-. t1f the l'dl-. into th.: ph;1-..: a-.-.uring r.:plict1ion t1f D'.\:\. 
Th.: analy-.i-. 1lf ;1 group of gen.:' 1ha1 arc -.p.:l'ific11ly cxpr.:-.-..:J al growth 
arr.:-.t ( g;1') i' -.h.:JJing nt:\\ light on the ncg;ttin: r.:gul;llor-. of the ·in cydc · 
.:nlry prtll'.:-.-.. Furth.:rn111r.: \\.: ha\.: iJ.:ntifi.:J. al th.: hiologic;1I r.:-.pon-.c 
k\t:I. ;111 mR,.-\ foK!ion J.:ri\.:J from l.·dl-. in ;1l'ti\t: S pha-..: th;11 is ahk lo 
inJuc.: rcl'ipi.:nl l"t:ll' intt11h.: S pha-..:. In orJ.:r 10.:xp.:rim.:ntally aJJr.:-.-.1h.: 
ahm.: point'. thi-. gwup ha-. J.:\ dop.:J ;mJ l."tm.:nll~ utilize-. !ht: fir-.t 
prototyp.: ,1f ;; hight~ "1phi,til'att:J t.:chnil1u.: for ;mtomatic mil'roinjn·tion 
of l1Ul."rlln1t1kcuk-. in111 the \.'ell nud.:u-.. 

Th.: group ha' al-.o J.:\ dop.:J a highly in no\ ati\.: tcl·hnlllog~ forth.: .:;1-.y 
purifo:at11m of don.:J D':\ fragm.:nt-. and gcnomil' ()'.\:\of\ ariou-. origin. 
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th.: l:h ;111..I i:- :!'-'IK'' '' ith th.:ir '''-'II ..i,l ... ·um.:111..:..I im1lh.:111.:nt in cdl 
1r;111-.hlrn1.1ti11n. hlll"'' in:!;, r.: ... ·.:111 r.:p1lrt nn B1.1\ in.: P:1pill11111;1\ iru-. -.h11\\ -
in:! 1h.1t 1h ... · I::' :!l.'IK' ... ·nuld 11111..lubt..: lh..: ;Kli\il~ 11fth..: ~:pi..1..:rmal (ifll\\th 
Li...·111r R ... ·...-..:p111r 1HiFR1. \\<..' .. k ... ·id.:..I 111 furth..:r i1l\1.>ti:!alr: th ... · lu1Kti11n nl 
th..: llP\ · I::' :!'-'Ill..' pr11du ... ·1. S1 u..li.:-. \\ ..:r..: p.:rt« 1rm.:d 11n ... ·di' .:xpr.: ... -.in1,! hi1,!h 
k\d-. 11f lh.: l:CiFR. l·n..t.:r 1111rn1;1l 1.:ir ... ·u111-.t;11K.:' th.:-..: ... ·db 1,!i\.: \\.:;1i.. 
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111 Epid.:rm;tl Cin1\\lh LK111t 1HiF1. \\.: h;1\\.' ... 1i1l\\n h11\\l.'\.:r in cdl-. 
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the'c "·di' re'pt ind It l m 111.:h h 1\\ er""' Hl\.·cmr;1ti1HI'-111 l:C i F 1h;1n 1.:cll' bd1.ing 
E:' 'c4ue1Ke'. Thi' phen11m.:n,1n :ippc:ir' 111 he true fllr all the 1:5 ~enc' .,..1 far 
im e'tig;1ted. f.,.,1th frllm the •llll.."ll1,!Cni"· and benign I fi>\·,_ Thi' 'll!!!!e'h tlut 
llP\·, may int;:ra"·t \\ith the HiFR 111 'tinwbi..: "·di grn\\th. 

lnterc,tingly nun~ "·cnictl tumllur' ha\c amplified UiFR k'd' ol 
exprc ...... i1lll. The E:' gene i' 11ften dcktcd in bier ... 1;1gc tumllur' ;111d it i' 
pti ...... ihk thcrd11rc 1h;1t E:' m;1y initially intcr;Kt '' ith :he l:CiFR Ill ,timul;1tc 
1.-cll gn1\\ th. hut btcr '!age amplific1ti1lll 11I the l:C il·R render... the ""1llltinucd 
pre"-'m.:i.:· 11f E:' tme"·e ...... ary. Studie' ari.: thl\\ in prngr.:" 111 ddinc the 
me"·h;~ai ... m Ii\ \\ hid1 l::' intcr;Kt' '' ith the EC iFR ;111d Ill determine if Ill her 
(in>:\ lh b..:tnr Re'-·eptor' cm he -.imibrly ;1lln·1ed. 

Pre,1.:111 ,pidemi1rlngy indic11c-. that llP\. i-. pre-.clll in ll\er 95', nf 
hun1;1n .. ·. t..:al tumnur-. and in Ill', of the normal ptipubtinn. Clc;1rly nllt 
:ill thi-. IO',\\ ill g•'\lll todcwlopl.."en i..:;11 c111..:cr and ;1Jdition;1I f;l\."ltlr' mu-.1 
he im oh ed. HP\ - I h w:i-. donc:J from ;1 hiop'y taken from a hi-.tlll11gic1lly 
normal t:ef\ i\. l"ran-.form;1tion 'hldic:-. \\ ith thi' \·jru-. in rodent ..:di-. imli­
.;;1led 1h;11 ii ''a' fully al.."li\c:. lltmc:\cr tran-.formation a";1y-. in ..:en ic1l 
kc:1.,; .... l\.·y1c:-. indi\.·a1c:J that thi' \ iru-. faikd to hring ;1"'1u1 imm11rtali,ati11n. 
Sc:4uc:n1.·e an:ily ,j, re\ c:akJ nornul Fh ;111d E7 ORh hut the prc:-.cn"·c: of ;1 
1.·hain h:rmination mutation in the E2 ORF. Thi' 'lmh indic1tc:' thal the 
inahility of E2to1r;111-.a..:ti\ ;1tc: the c:'\prc:"i'lll nf the Eh and E-::" gene-. ;111d 1hc:ir 
rc:,ult;1111 lo\\c:r k'd' 111 c:xprc:"illn i-. rc:-.ptin,ihk for the in;1hility nf thi-. 
\ iru' to hring ahout the 1ran,f11rmati1lll ol human kcr:itint?;;ytc: ..:di-.. S1uJie-. 
;ire nm\ in progrc:" 111 funhc:r dura..:tc:ri-.c: 1hi' n;11ur;1lly 11\.·l·urring mutant 
and Ill altc:mpt to identify any ;1dditionai mutant llP\'-lh in n•1rm;1l ..:en ix. 
Ckarh lhi' re-.uh h;1, ..:on-.idc:rahk -.ignifi..:an..:e for lhi.: epidemiology 
linking llP\'-1 h \\ ith \.'Cf\ i..:al Gllll"er. 

Tran,f.:l.."tion of 1he llP\'-lh Hi gene intn ;1 cdl lin1.: dc:ri\1.:ll from a 
..:en il·al ..:arcinom;1( Silla) ..:ont;1ining lfp\·-1 ti D'.\,\ h;1' prndu..:ed ;1 numher 
of intc:re,ting oh,c:r\alion-.. Three Jifkrenl Eh 1.:nn,tru"·1, \\ere 1ran-.ki:1c:d 
into the'c: "·di-. ;111J 'de\.·tc:d for ( i.J IS re'i'tani:e. The: numhc:r11k11l11nic:' ahk 
111 gro\\ ''a' markc:Jly alle1.·tcd hy the pani"·ular Eti"·on-.1rui:1: l\\ll prodtll'c:d 
"·11n,ider;1hly more "·11(11nie' aho\ c.: ha..:kgrnund \\ her1.:a-. one 1kl·rea,1.:d lhe 
numhc:r 11f ..:11limie'. h1r1her ;111;1ly'i' 11f lhe dk..:1 ,1f lhe Eh "·11n,lnKh on 
C:\T acli\ i1y 11f the llP\' -1<1pr11nltlll:r11r the ;1denm irn' E2 pr1111101cr gi' e' 
..:omp;1rahk re,1ilh. Tim' !he l:h 1h;11 '1imub1e i:olon~ forma1i11n ai:li\ ale 
gene c:xpre"i11n \\ hcr;1' lhe Eh 1ha1 inhihil' ..:11lony f11rm;11i11n d11\\ nrc:gulalc' 
gene e'\pre"i11n. Stmlie' ;ire no\\ in prngr1.:" lo identify the l·.h r.:,p11n'i' e 
ekmelll in lhe lfp\-- (h regub111ry region and 10 delermine lhe med1ani'm 
of Lh ;11.·1i11n in "·11111r11llin!! gene e'\pre,..,ion. 

Re1.·1.·n1 r,·pnrh ha\ 1.: indiG11l·d 1h;11 ;1 po ...... ihk rn1.·d1;111i'rn h~ "hi.:!1 till· 
llP\'- lh "-'' !!elle 1.·;111 hrin!! ;1h11111 •ran,lnrrn;11i1111i'1lm111!!h ;111 i111er;11.'1inn 
\\ ith lhl' "·ellubr p:'.• 11111111ur "11ppr1.·.., .... 1r !!,·111.-. S111di1.·, dnn'-· in 1.·nlbh11ra1inn 
\\ ilh ( '. Schn1.·ida ;1J1d L R11;m1nf1111.· ( i1.·11n111,· S111die' L1hnr.11nry indic111.· 
1h;11 p:'.• 1.·;111 inhihi1 ,·d(u;;,r ()\,.\ '~ nth1.·'i'. \\11rk i' 1111\\ in prn!!r'·" '" 
1k1,·r111in,· \\hat dk,·t thl' 1ir1.·,r111.·,· 111 1h,· Ill'\. l·h !!'·n,· lt;i' 11p1111 :hi' 
;11.·1j, it~. lnili;tl rr,ult' indi1.·.111." 1h.11l·h1.·.111inhihi11h1.· dtn·t 111 lhl' p:'.• ~,·111." 
and lhl' 111n·h;111i'-lll 11l 1hi' ;rlfi\ II\ i-. n1rrl·n•I~ hl·in~ isl\ l·,1i~;1lnl. 
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:\nti--.en-.e 1llig1lnm:k1ltiJe, lu\i: hei:n 'h1l\\n hl n11lf..lubti: thi: 1.'\pri:'­
-.i1lll 1lf -.e\ i:ral 'iru-.c'. induJing human i111111unoddii:ii:n1:y. ;mJ heq~-. 
\ iru-.i:-.. anJ l."ert;1in ;1'-·ti\ ;1ti:J '-·ellubr 11n1.·11gi:ne-.. We h;•\ e ill\ i:-.1ig:11i:J th.: 
u-.c 11f th.:-.c i:ontptlunJ-. ;1-. ;1111i-llP\. agi:nh. :\rang.: 11f nude;1-.c r.:-.i-.tant 
ph1l-.ph11n11hi11;11.: 1llig1mudi:1ltiJe-. 1.·ompkmi:ntary 111 th.: llP\.lo Eh. E~ 
and ri:gula1t1ry r.:gi11n '' i:r.: -.ynth.:-.i-.c~ anJ th.:ir dk'-·t-.1ln i:db 01111;1ining 
HP\. th \\l.'fC: i:xamineJ. Oligo-. '' hii:h 1l\ i:rbp the initiati11n '-·nd11n-.1lfi:i1hcr 
th.: Eh 11r E7 gen.:-. inhihit i:dl pn1Iikrati11n. Jet.:rmin.:J hy thymidin.: 
upt;1ki:. 1111\\ I.'\ .:r. thc:r.: \\a-. 11nly -.light di:ni:;1-.c in th.: rati:-. 11f-.y nth.:-.i-. a-;d 
-.1.:;1Jy -.1;1te li:,d-. 11f th.: Ell anJ E7 pr111.:in-.. Th.: ri:-.ult-. -.ug~i:,ti:d th;1t th.: 
oh-.i:ni:d inhihi111ry dfi:'-·1-. ''c:ri: n111-.1Iy Ju.: Ill lhi: hinding of th.: 
1lligonudi:111iJi:-. In i:dlubr D'.\:\ -.Cl!u.:n1.·.:-.. and G1-.i... Jouht '" i:r thi:ir u-.i: 
a-. modub1or-. 1lf llP\. gi:n.: h111'-·1it1n t1r a-. ptitcntial thc:rapulit: ;1g.:n1-.. 

:\lo-.1 -.tudic-. on th.: 1ran-.f11rming ;ll."li\ iti.:-. 11f llP\·-. h;1\i: ""' far hc:.:n 
p-.:rform.:J in nxknt '-·di -.y -.1.:111-.. ( "k;1rly if we arc: lo m;1ki: \ ;1lid -.1a1cm.:n1-. 
;1-.10 th.: rnk 11f llP\. in human '-·;1111.·.:r 1hi:-.c -.1uJii:' ni:i:J Ill he: pc:rform.:J in 
thi: i:dh ''hi'-·h llP\. n11rm;1Ily infci:1-. i11 1fro. Thu-. wi: ha\t: Jc:\d11pc:J 
sy-.1.:ms for tht: pr11pagati1ln or hunun i:cn ic1l k.:ra1imlf..."yti:-. in lht: lah11ra­
lt1ry. lnitiat...tuJi.:-. nm' indii:ati: !hat\\ c i:;m ;11."hii:'.: imm11rtali-.a1ion t1f 1hi:-.i: 
1.·dl-. hy llP\·-1 h. We: ;ire: now in ;1 ptl-.ition Ill ill\ i:-.1ig;1ti: thi: dki:t-. of HP\·­
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thi' !'1.·in;.: ;1 fun,l.11111·m.il pr1•bk1111•f 1111•k1.·ul.1r 1111,ddlin;.:. 
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ti• l1 .t1.:t .. :11~·,·i11 lr;1gm,·11t, \\'--r'-· ': 11tlk·,i/\.·1I .1111! rh'-·n 'rrti..:rur'-· '-·h_-d,,,I h 

1:ir'-·11br did1r1•i'm in\ .1ri11u, '1•h ..:nh. l'rdimi11.1r\ r,·,ult' 'h1•\\ :!1.1: "'ilk 

1 •f th..: p..:pr id'-·' h.1\ '-.. 111 , •rd'-·"-·d 'rru'-·: ur..: in '1 •lut j, •n .111,I , .... \ '--r .d , 11 : h,·m . 11,· 

quit..: r...-,i,t.111t ti• pr1•l\.'1•l~'i'. ri1..: '-·nd11g'-·1111u, .1nt.1g1•11i'r o1t 11·:,:k11!..i11-I 
;11::i11g 1111 rh'-· hunun II.- I r.:,·'-·pr1•r pr1•\ id'-·' ;1 'igni1i,·.111t r'-·,1<.,·t11•11 rn 
b.1,·t'-·ri.tl '-·11d1•t1•"\in-'-·;n1,.:d n11•rt.tlit~ in '\.'J~ri,· ,h,1d, .11i.I ir i' .tl,,1 .1 J'••;,·11-
ri;tll~ u''-·ful ;1g.:111 in rr1..-;1ting ,·lm•ni,· inlbmm.1111r~ di,.:.1''-"· 

\\ '-' ;1r.: inr.:r'-·,tcd in ,k,igning ;11u!.1g, 1•1 thi' pr1•k·in in rh'-· li.•p..: 1•! 
1•btaining ;1 r1•tcnt. rh,·r;1p'-·uti,·;tlh u'\.'lul ;111.1!.•g \\ irh h•ng l1 i1•l1•gi\.·.t111.111-
lik ;111d g1•1•d bi1•;1\ ;1ibbilir~. \\ '-" 11''-' 'rru,:rar;t! pr'-·di,·ti1•11' l'.1,,·,I ,111 
l11•n111!.1g11u, ''-'qt11:n'-·...-, pr'-·,..:nr in rh'-· B1111•!..h;1\ '-·n d.1!;1b;1''-.. 111d .1r'-· tr~ ing :, ' 
id'-·nrif~ ''-·gm,·111, fr11111 \\ lii,·h ;1'-·'·'-'l'Lbk n111dd' 1•1 r._·,·,1mbi:1.1!1l f'r1•ki11' 
;md 11r ,·1•11h1nn;lli1•n;1ll~ r'-·,rri'-·r.:d lr;1gm'-·nr-;111;1h•g11.:' ,·.111 '''-" ,kri\ ,·,I. 
( ·.:ntr;tl 111 1•ur .1ppr1~;1d1 i' rh'-· pr~·di'-·ri1•11 1•f ,urLt'-·,·-b1•11nd 'rn11.:rur.t! ''-·g-
111\.'lll' 1111 rh...- ;111ug11ni'r nhlk1.:uk. th;1r \\ ...- rr~ !1• ;1d1i1..·\ ,. h .1 ,·1•mbi11.tti1111 
,if pr,·di'-·ti\ ... 111 .. ·th1•d'. 

Pr11t,·in !..in.1,,· .. ph11,ph1•r~ brc 1111,·11::'-·11,· pr1•du\.'t,_ tr.111'1.:ripr11111 .111d 
r.:pli,·;1ti1•11 b'-·r,1r, in ;1 -.pc'-·ili'-· ;111d r'-·gubr..:d nun1k-r. In ,·,1ll.1b11r.iri1•11\\11h 
th .. · bb11r;1tPr~ 1•f l'r11I. .I .. \lkn1.k. \\ .. · \\ill d.:,ign '~ nth .. ·ri,· 'll'''!r.11': 
an;tl11gu .. ·, h l the t;irg .. ·r '.:qu .. ·111 .. -... , 1 •f ,·;1, .. ·; n !..i11;1,,· 11. th.tr\\ ,1, r .. ·,·,·nr I~ ,· 1, 1111:.I 
fr, 1111 .\. Lt,., i' 11, 1,-~ l\.'' b~ r h;1t Lib11r;1t1 •r~ . I 11 I 111111.1 ti •t.tl , •I 4 pq>t id .. ·,'' d,. 

'~ nth .. ·,j/\.·d r h.11 r..:pr,·,,·nr ;11u l1 •::' !1 • r h'-· ,,·,1u'-·11,-... , , 1,·,·urring 111 1 11, •. I\\,, 
1•f the'.:\\ .. ·r'-· l1•t111d i1• inhibit ,·;1,1..·in l..i11;1,,· II i11 , ilro. 

l'r11li11.: rid1 r..:pc;1t' ;ir,· l1•t11hl in 111;111~ 111111-gl11bul.1r pr1•k"i11' 1•1111r..:r .. ·,1-
i11g bi11IPgi,·;tl .111d ph~'i'-·1•1.:h .. ·mi'-·;t! pr11p..:ni .. ·, 'ud1 ,1, th .. · im111111111.1di\._ 
,·jr,unhp1•r11/11ik" pr.1f\.·i111•frh.: 111.1Liri;1p.1r;1-if\.·1•r tlk· .1dh1..·,i\1..· pr1ir1..·111, ,,, 
';1riP11' 11rg;111i'm'. It \\ ;1' rc,·..:1111~ 'ugg1..·,r..-d rlur rh,· pr1•lin1..· rq•1..·.1h 
'-"Plhlitur..: ;11k'\\ ,·Lt" 11( ,,·,·,1nd;1r~ 'rru .. ·1ur .. ·. \\,: l1;1\,· l11und 1h.11 pr11li111..· 
r._.l\.'.lh ar..: ind .. · .. ·d 11111\."h 11111r,· \\ i1.:\.·-.pr .. ·;1d 1h;111 pr1..·\ i1111,I\ 1h11ught .111.I 
-.1;1rk"d t11 111,1,kl-buil,I ,m.t!kr fr.1g111 .. ·nr, ,·1•rr .. ·,p111i.ling 111 \ .1ri1•11' .-11.1111 
'\ 111111..-rri .. ·'· \\ ... plan 111 'rud\ th'-· d~ n.1mi1..· bd1.I\ i1•111· 111 1h1..·,,· 11111.ld' 
rhr1111;.:h 11111k·'-·11br d~ 11;1mi'-·' ;i' '',·II ;i' .. ·ncr;.:~ 111ini111i1.1ti1•n ,.,p .. ·ri1111..·nr' 

Molecular Pathology 
F. Baralk. S. Ti:-;minl.'l!ky. R. Tukja. R. (i;1r1.:ia. L S1.:11d1."lkr. 
C. \kin. (i. lk\1.°'l'11\i. B.R. (iuara 

{ ;i l \·;,'-·.-in .. · I k\ d11p1111..·11r l'r11~'.L11111111..·: 

l\·prid,· lr.1_!!111c111' u, .. ·d .1, ;111ti).! .. 'l1' h,1\ ,. ,,.,·,·111h r.1i''"'" rh,· l'''"ibil11\ 
11f the d1..·\ ,·i1•p111 .. ·111 111 11\."\\ \ ;1'-·1..·i11 .. ·'· I hi' .111tiµ .. ·11i .. · lr;1µm1..·111 ,·.111 h-
11h1:1i11,·d .1, '-·h·-·111i,·.1ll\ '\ 111h .. ·1i1L·d pcprid'-· 11r ,·;111 !>,· int11•1h11..·l·d I>\ ~1..·111..·11,· 

111.111ipul.11i1111 in '-·hinwri1..· pn11<."i11'. 
, .,ill_!! thi' 1;, ... 1 ;1pp111.1d1 iii' ·""l k;l'il'k 111 !11,·;11\." .111t1µ .. ·11i1..· pq111.k' ••ll 

1h,· '11rL11..·,· 1•1 r1.1r1i,·11l.111..· \ iru,,·, 11r 'iru' Ii~ .. · p.1111..-!1..·,. l'q11id1..·, prl·,,·1111.·d 
111 th1..· i1111111111,· '\ 'll'lll in 1hi' \\ ;1\ i11d11,·l· .1 ,111•,1.1111i.tlh hi~h1..·1 1,·,111111,1..· lh.111 
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( ·r~ ,1;1lln~raphir 
'lrnl'llln· nf 1111' 

lllad, ll1·t·llt· \ irn• 
l'llf>'id prnll'i!l pn·nir•nr 

al 2.H.\ n·•nl111i11n. 
Tlw ;1rr""' indirnh· 

lht· h~ dr1111hilir 1111111' 
llrnl "ill ht· n·plan·1I 

h~ ht•lt·roloi:ml\ t't>ilnpt•• 
for lht· p1t·1mrnli11n 111' 

llo\t•I '••n·int''· 

whl.'n prl.'-.l'lltl·d frl.'l' or fu-.1.'d hi a l·arril.'r ( chl.'rnically 1 ir gc111.:: i1.:ally ). SI.'\ cr;il 
part11.:k' ha\ I.' alrcady hl.'l.'11 l.'nginl.'1.'rl.'d frn carrying fnrl.'ign l.'pillipc-.: 
(i) l.'mpty c1psids forml.'d of Hlh.-\g: 
(ii) hi:patiti-. B c11ri: partick-.: 
(iii)\ iru-. liki: partidi:-. or yl·a-.t: 
(i\) polio\iru-. partick-.. 

Sl.'\1.'ral \ iral i:pi111pl.'-. ha\ i: hi:l.'n 11.'-.ll.'d a-. imrnunogi:n-. undi:r thi-. f1irm: 
thi:-.i: in1.:lu1.k: Human lmmun11ddi1.·ii:111.:y \'iru-. (111\'): lkrpi:-. Simpkx 
\'irus I (!IS\. -I): Papill11m;1 \'1rus: lntlul.'nza \'iru-.: Food and '.\kuth 
Disl.'a-.i: \'irus i:tc 

Wi: ari: now di:,·d11ping a 111.'W \1.'L'tor for thi: prodm:tion of an in-.i:1.·t RN:\ 
,·iru-. carrying forl.'ign l.'pitnpl.'-.. 

Thi: \l.'L'tor d10si:n is a small RN:\ 'iru-.. ml.'mha of thl.' ~oda\ iridai: 
family. thi: Black lki:tk \'irus. ~kmhi:rs 11f thi-. family ha\ i: -.oml.' katurl.'-. 
that can hi: \l.'ry a1.h·antagl.'ous: 

(I) Thl.'y gmw \ igorou-.ly in culturi:d cdls. producing yidd-. as high a-. 
20', of thi: total proti:in afta a ri:plication cyck. Thi: \iru-.c-. abo gnm 
dficii:ntly in si:wral kpidopkran Ian ai:-.. whil'h can mi:an a n:ry -.impk 
way to prodm:i: 'irus on a largl.' scak. 

(2) Virusl.'-. of this family also ha\·1.' an l.'Xtraordinary ri:sistanci: to 
inacti\ation hy hi.:at. dl.'li:rgl.'nt-. and 1llhi.:r lknaturants. Such -.tahility should 
hi.: \l.'ry ad\alitagi:11us during thi: proci:ss of purifil·ation and stmagi: of any 
\accinl.'. 

i.)) Thl.'sl.' ,·irusl.'s should hi.: sdf ri:plic1ting carril.'r-. i.:nJo,n:d ''ith thi: 
known mutational rall.' of RN:\ rl.'plica .. i:-. and from which a high numhi:r of 
mutati:d -.train-. can hi.' l.'asily 1.kri\·l.'d hy routinl.' proci:duri:s. This should 
facilitatl.' thi: sdcction of pulatin:.; \':triant-. \\ hi:rl.' thi.: fori:ign i:pitopl.' ha-. a 
mori.: faniurahk conformation. 

_/ .......... 
. . I I 

.1 

i 



Molecular hiolo~y 
of hyperlipidemia 

Wi: ar .. · Ill''' lll\lking for ri:gion-. l'\J1''"l'd al thl' c1p-.id -.urfa1:l' 1:apahk 11f 
;11.:1.xpting fori:ign ;1111ino;11:id -.i:qul'IKl'-. with11ut affn:ting c1p-.id a-.-.i:mhly 
or' iru-.' iahility. Thi-. w11rk i-. gn:atly facilitati:d hy thi: fal·t that alkr X-ray 
cry-.tallographic-. -.tudii:-. a dctaikd knowli:dgi: of it-. finl' l·;1p-.idal -.1ructuri: 
is a\·ailahk. Wl' ha\·l' ftiund thrl'l' major lrn1p-.11utw;ml 11f thi: c1p-.i 'tha •• 1ri: 
i:xpl'cti:d not to l·ontrihutl' -.ignific1111ly to hold thl' protnmi:r-.111gi:thi:r. Thi-. 
ari:a al-.o show-. thl' highi:r rail' 11f aminoacid ... uh ... 1ituti11n hl'I\\ l'l'n dilkri:nt 
strains. 

Thi:si: two fi:aturl'-. makl' thl'-.l' loops c111didall's for h1c1t11111 11f forl'ign 
sl'qui:nci:s. Thi: initial con..,truct.., will hi: l·arrii:d 11ut with i:pitopi:-. di:riwd 
from Hi:patiti-. lh·iru .... rota\ iru .... HI\'. Fl\1\. and in a ... i:nind pha-.i: alkrthi:ir 
iJi:ntification i:pitopl's from lkpatitis C 'iru .... 

(n) Para ... ill' di:knci:s and inllammation: 
Eosinophils play a crucial mk in thi: ddi:nl'l' again-.1 para-.iti:s and in thi: 

Ji:,·dopmi:nt of inllammat11ry ri:action .... Thi:ir ri:spon ... l' di:pi:nds on thi:ir 
ability to gi:ni:rall' oxygi:n mi:taholill's md Sl'lTl'll' hasic pmtl'in ... which ar:: 
cytotoxicordi:gradati\l' ( ECP: i:osinophil ell ionic proll'in. EPO: pi:roxida ... i:. 
EPX: i:o ... innphil proti:in X). Thi: main aim ofthi ... proji:ct at thi: prl'..,l'nl ... 1agi: 
wa ... to si:parall' dilkri:nt granuk population ... ofthl' human l'o..,inophil. whi:ri: 
thi: cytotoxic and lkgradati\l' a1.:li\ity i ...... 1ori:d. and char;ll'll'rizt: thi:m in 
tam ... of: 
(a I thi:ir ability to di:granulatl' upon cdl ... timulation: 
(h) stri:ngth of binding of thi:ir proti:in-.10 intragranular matricl'-.. 

Hum:in i:osinophil ... Wl'rl' purifii:d from normal pi:riphi:ral hlood on 
Pi:rwll gradii:nt ... and ldt untri:ati:d or tri:ati:d with inll'rkukin-5 Ill-:'). 
which is thl' nm ... 1 dlicii:nt priming agt:nl identifit:d ... o far. Si:nl'lion from 
thl' cdl granuk.., wa ... thi:n triggi:ri:d with op ... oni ... i:d Si:phadn hi:ad-.. 
mimicking phy ... iologi1.·al ..,ituations. Proti:in ...... i:nl'li:d into thi: ntra1.:dlular 
mi:dium wi:ri: mi:asuri:d hy radioimmunoa ... ..,ay u..,ing 'Pl'l..'ifi1.· antihodii: ... to 
ECP. EPO and EPX. ('di granuk ... wi:rl' analyzi:d hdori: and afti:r priming and 
hi.:fori: and afti:r stimulation of ..,l'l..'n:tion hy ... i:parating thl' dilkri:nt granuk 
populati.m.., hy isopyrni1.: ... uno ... i.: ci:ntrifugation. Thi.: inti:ranion hi:twl'i:n 
proti:in-; and matrix pn1ti:11glyc111 ... ofthi: granuks wa ... quantified hy 0111 ... i:rntiw 
i:xtraction ... al add pll and with a 1.·a1ioni1.· di:ti:rgi:nt. Thi ... methodology will 
providi: a way to di:ti:rminl' thi: dkct of inti.:rkukin ... and ..,i:rum Li .. ·:,~;, ohtaini:d 
from normals and from patient ... with inllammatory 1.:ondition ... on thl' ... i:ni:tory 
capa1.:ity of i:osinophils. i.l' thi: moduhtion of i:o ... inophil re ... pon..,i: .... 

(1.·) lllV protease inhihi:iow 
The produ1.·tinn of Ill\' protca..,e in L mli ha.., hi:i:n ad1it:\l'd a.., a hybrid 

j\gal-prnti:a ... i: polypi:ptide and a ... maturi: pi1lll'a..,e. Tht· i:nzymati1.· ;1cti\ity 
wa ... ti:.,ti:d u ... ing a.., ... uh ... 1ra1e ...... ynthi:til..' 11ligopi:ptide .... Thl' re..,ulh \\l'rt· 
rea..,onahk and l'nrouragl'd u ... to proci:ed to the preparation of ..,uffi1.:ii:n1 
amount.., of protea..,c to he u'i:d for thi: i ... olat ion 11f polydonal and 111onod11nal 
ant ihmlie.., ;111d I he 'lTl'en ing f11r inhibitory peptide-. deri' ed from t hl' regi11n-. 
that will he i ... olated hy direct -.pecifi1.· DNr\ amplifi1.:a1 ion ofcDN:\ ohtainl.'d 
from the ..,pki:n RN .. \ of thl' 111\' proll.'a..,e imnrnni;cd mice. 

An apolipoproll'in :\-1 grne promotl.'r poly morphi,m. due to an adl.'ninl' ( :\) 
10 guanint· ( ( i) I r;1n,i1ion 7~ ha-.e pair' up,lream from I hi.' 1ran,nip1 ion initial ion 
'ile. \\a-. 'ludii:d hy amplificalion of lhl' t·orrl.',ponding rq.:ion of tht· ;1po:\-I 
gent'. DN:\ -.equencing. and alkk-,pl.'1.·ifil: oligonudrotidl.' hyhridi1ation . 

.. , 



l\lolecular hiolog~· 
of h~·pertension 

Molecular biology 
of the extracellular 
matrix. 

·1 he fo.:qu1..'IK~ 111 till· p11I~ nh1rphi,111 \\;1' .... 1udil..'d ,1n k111:1k :md mak 
indi\ id1ul' d;p .. ,ili.:d in1t1 thrl..'1..' ~n1up' a1..Y11rdin~ 111 th1..· hi~h dl..'n,it~ 

lip1.1p1~lll..'in 1 llI>l.1dli1k,ta11l1..'t11K.:ntrati11n. Stati,ti1..·;il ;m;il~ 'i' ,h,1\\1..·d ;1 
'i~nifi1..·:1111 dilfrrl..'IKI..' 111 alkli1..· lrl..'l(ll1..'1Kil..'' b1..·t\\LYn k111;1k' \\!th hi~h and 
h 1\\ 11 I> L d111k,tl..'rt1l. 

_.\, thl..' "-'l(ll\.'n1..·I..', ... urrtiundin~ thl..' llt1(~ 1m1rphi,111 arl..' knt1\\ 11 1t1 he 
im11h.:d in tran,nipti111111111dubti1111. it i' p1.1 ........ ihk th:1t thl..' .\-Ci tran,iti1111 
pt 1ly 11111rphi,111 may ha\ I.' :111 inl1111..'1K1..' tin atlt 1.\-I 'Y nllll..''i' and .. in 1..·11n,.:­
qu.:1KI..'. 1111 thl..' llI>L d111k,ta11l k\d' in \\111111..·1i. \\.I..' arl..' 1..·urrl..'ntl~ 

anal~ ;in~ th.: h .. ·ha\ illur in 1·i1r11111 h11th pr11111111.:r :tlkk' and th.: inlltl\.'Il\.·.: 
11f th.: n.:i~hh,1uri11~ , ... ·qul..'1K.:' im 111\ .:d in '1.:ri1id rl..'~ubti11n 111 ~en.: 
.:xpr.: ...... 11111. 

I>ifkr.:n1..·.:, that ;1r.: ~.:n.:tic1ll~ ;1,..,.11..·i;1t.:d \\ ith th1..· de\ d11pm.:nt 111 
hyp.:rt.:n,i11n in a 'tr;1i1111f ~1..·n..:tic1lly hyp.:rt.:n,i\1..' rat t\lllS). \\l.'fl..' dl..'­
'nih.:d in i1111 tr:111,p11rt ;K·n1" .:ry1hr111..·~ II..' 111.:111hran.:' Cllmp;1r.:d 1t1 
nllrm111.:11 .... i\.: c11ntrlll I \I \S ). .-\ntih1.1di.:' ;1~ain't th.: \l'.\S ~hll't pr11t.:in' 
\\er.: rai".:d in th.: \lllS. pr.1duci11~ an im111u111irl..'a1..·1i11n a~ain't a Ill:' "-lh 
pr11t.:i11 bt.:r identified ;i, ;1ddt11.."in . 

.-\ d1.1n.: 1..·1.1din~ f1.1r a p11r1i11n 11f 1111111'.: addm:in \\;i, i ..... 1bt.:d \\ ith th.:, ... · 
;1111ih11di.:'. l :,in~ thi' d11n.: .11\ .:rlappin~ ...-I>\.-\ dlln.:' t."11din~ l11r ah.• i..:.1>:1 
addLH.:in-lik.: prllll..'in \\.:re i'llbt.:d . .-\ datah;1,.: '.:arch r.:\ .:;1kd an 11\\.-r-;111 
'imibrity Ill filam.:1111.1u' pr1.111..'in' and l11c1l 'imilarity 1t1 th.: a1..·tin-hin..Iin~ 

r.:~illn' 111 alfa-a...-tin. 
:\family 111" r.:latnl mR\.-\, 11f ahllut .~:'IHI . .'XIHI. -CIHI Ill. \\;1' lllUlld Ill 

he pr.: ... .:111 in ... pk.:n. kidn1..·~ and h.:;1rl ti"u.:'. Simibr mR\.-\-. ;111d an 
additional 1i-.-.u.: -.p.:1..·ifi1..· XIHIO nl mR\.-\ ;m.: pr.:,.:nl in hrain. :\II mR\.-\, 
'i:.:m It\ h.: ~.:n.:rat.:d h~ alli:rnali\t: 'Pli1..·in~ fri1:n th.: lran,l.'ripl 1.1f a 'in~k 

~1..·n.:. 

In \it:\\ 1.11 Ir~ pti1..· p.:ptidi: fin~.:rprint dilli:r1..·n1..·.:, 111" \II IS and \l\S 
addul.'in. a 'tnll.."tur;1l 'tllll\ h;1' h·:l..'n l:;1rrii:d 11u1111 d.:t.:r111in1..· all\ 1..·\.:nl:lal . . 

-.1..'qu.:ncc· \ ari;11 illn' h.:I\\ .:.:n th.: \II IS alll! \l\S addt11..·in ~.:n.: and ;1 'in~k 
aminll :1l.'id pill~ mllrphi'm ha' h.:1..·11 d..:tl..'l.'t.:d that , ... ·.:m' 1t1 h.: ;1 l.'llnditilln 
111.:..-.:-.-.;1ry hut Illll ,uffil.'i.:111 f11r hy p.:r1.:n-.i11n in rah Ill 1h1..· \II IS '1r:1in. 

\\".: ar.: n1m:n1l~ 'tud~ in~ thl..' p11"ihk dilfrr.:nt lu111..·ti11n' 1111h1.. ah...-rn;1-
li\ i: addt....-in f11rm'. p;1r1in1larly th.: p11"ihili1y that "1n11..· 11I thi:m do not form 
a 1..·ompk\ \\ ith ;11..'tin. WI.' h;I\.: a(,11'larl.:d111 id.:ntily hu111;111 familil..'' \\ ith 
hyp.:rl.:n,illn dini1..·;1!1y 'i111ibr Ill th.: r;11 11111..ti:I. WI.' plan 111 d..:tl..'rmin1..· 
\\ h..:th1..·r plllym11rphi'm' .:\i't in th.: addtll'in ~.:11.:, in 1h1..·, .... bmili.:' ;111d 
\\ h.:th.:r th.:y ar1..· ;1"ll1..·ia1.:d \\ ith hy p.:rll'n,illn. 

(al hhrnni:1..·1in: Th.: ti"u...- 'lk'1..'ili1..· p;111...-r11' 111 lihr11n.:1..·tin pr1..· mR\:\ 
prll1..'l'"in~ durin~ d.:\ dllpm.:nt and aµinµ in rat ar1..· '111di.:d. hhrllnc1..·1in 
\ ;1ri;11i11n i' µ.:n1..·ra1.:d hy ;ilt...-rnali\ 1..· 'Pli1..·inµ 111 a primar~ 1r;111,1..·rip1 d.:ri\ .:d 
lr11m ;1,inµk µ1..·n.:. :\I k;1'11hr1..·1..· rq.!i1111,11l1h.: 11111k1..·uk ;1r1..· imoh.:d in r;11: 
1-111:\. l·.lllB and\". 

W.: h;l\1..' ill\1..''tiµ:111..·d h\ rih11nud1..·;1,r pr111t."1..·ti11n ;1n;tl~'i' 1h1..· 'Pli1..·inµ 
pall.:rn' 1111h.:,1..· r1..·µi1 ''" dminµ dn d11pm.:111 ;ind a ginµ in ral. lkl\\ .:1..·n kl;il 
;ind adult r;11 1h1..· 1..'\lt.'lll 111ind11,i11n111 1h1..· Lill:\ ;ind 11r Lilli~ r.:µilln in 
lihr11111..·1..·1in pr1..·-111R\:\ \ ;1ri1..·, ;11..·1..·11rtling 111 th.: li"lll' ;111;il~11..·d. 

< >n 1h1..· 1..·11n1r;1r~ 1h1..· ind11,i11n 11I lhc \' rl..'gion. ;111d in p:1r1irnbr 1h1..· \"25 
;illt.'rn;1li\1..' \ ;1rian1. :, 'i).!nili1..·;1n1l~ hiµh1..·r in ;ill k1:il 1h;111 ;1d11ll 1j,,111..·, 
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Classl-HL.\ genes 

~lolecular biology 
of rntnirus. 

Sln1.-111rr nf a rrarrani:rrl 
i:rnomi.- 'f'S:mrnl 11 

nf a rttla' in''· "ho" ini: 
hurl In Cail partial 

rluplkalinn of 
a normal 'f'S:m .. nl. 

r..-gi,1n llf hunun lg< i I :111d I\. 1.·h:1in'. u'ing l\\ l 1 llilkr..-111 pnini. •hir,: th'-" I. nl 
,,f th .. · Rou' S;1r._·p111;i \"jru, ;ind th..- nuiux lmmmh1gll1h1lin h1.";1\ ~ .. -l1;1in 
pnmhlt..-r ;i,..._.._·i;1h:ll hi it' ti"u..- 'l°ll.'<-·ifi .. · ..-nh;1n<.·1."r. .-\ nu111,..._-1,111;il :m1ill\l\I~ 
;ilr..-;1d~ lk,do(X'd ;111J Jir..-1.·kd ;1g;1i1i...t ;i m..-ml'lr:111..- ,urfa1.·..- pnikin pr..-xnt 
in 111'"1 hu111;111 hr .. ·;1,t ..-;m..-.. ·r ''ill l'C fir,! hum:mi/t.:ll. P;1rti;1I x411..-11.x, •I th..­
light duin \. r..-gilin h;i-. ;1lr..-;1d~ he..-n lihtainell. 

llL\ d:a" I pnit..-in-. :1r..- e-.-.cn!ial l.°lllltponent-. l•f !he .. -di ,urfa .. -..-. Th..-ir 
m:1in fm...-til•n i-. hi a\."! ;1' r..-..-eptor-. hir binding' ir:tl (X'p:ide' th;11 :ire th.:n 
prexn1..-J ;i-. targ..-1 111\•k .. ·uk·. for re;..·l•g11i1i,1n h~ 'iru'-'IX°<-·ifi..- 1.·i101oxi .. · T 
1.·dl ... thfllugh their TCR IT 1.·dl r..-.. ·..-ptor) 11ltlk1.·uk,_ W..- h:I\ '-" pr.:' iliu'I~ 
... 1uJi..-J th..- ._-,1ntrl1I ol ..-xpr..-... ,il111 11f th..- alfa 1.·h:1in l,f d:i" I g..-n..-, h~ 
1111..-rkflln :md ..-,1;1flli,h..-J ;i .....-1 l1f r1.:gul;1h1r~ mutant 1.·dl iin..-,_ l·n1m nn..- of 
th..-......-1."dl-." ..- h;1\1." r..-1.·1.:ntly i"'•l:tt..-J and x4m:n1.·1.:d ;1 Ill."\\ 1111.:mh.:r of ;1 m1n­
d;1-. ... i1.·al da"" I g..-11..-. h.:1,mging h• th..- .-\R 11 lll<.·u,_ '.\kmh..-r' nf thi' hl<.·u, 
:1r..- ..-h;ira1.·1..-riL1.:d hy h:1\ ing ;1"IX'1.·ifi1."11n..- h:1x Jd1.:til1n in the :1lfa-_, J, 1m:1in. 
thu ... intn-.Ju1.·ing ;a pr1.:111;11ur..-1..-rrnin:ation 1."l-.J11n. Sin1.·..- th..- .:\pr..-"ion ol thi' 
g..-n..- x..-111 ... tn h.: d1•\\ n r..-gul:11..-J. w.: "ill in' ..-... 1ig:11..- th..- n;1tur..- llf th..­
r..-gulatory x4u1.:n1.·..-... ill\oh..-J '' ith th.: :1i111 of unJ.:r-.1:111Jing Jifkrl."nt 
m..-"·hani"111" of r..-gul:ttion 1•f d:i"" I gen.: ..-xpr..-... ,ion. 

Thi ... proj1.:1.·i... fo..-u.....- ... l lll th.: ... 1udy of th..- hi1•logy l lf nll:I\ iru-. r1.:pli..-:1tio1• . 
.-\111ong th..- ink..-tiou ... :ag1.:nh th:1t pni<lu"-._. di:1m1h..-:1. ro1;1\ iru' r..-pr.:-..:ni... th.: 
11111 ... 1 ..-x1..-nJ..-d 'ir:al ink"·tion. R11t;I\ iru-.c ... :1r..- \\ illdy ... pr.::1d :ind :ir..- :ihk to 
infn·t ;a nu111l"t1:r of "P\.""·i..--. 11f ma111m:1I" and hi rd,_ Th..-y :ir..- 11011-.:11\ ..-h •(X'd 
\ iru-...-, that h..-long 10 th..- r1.:1l\ iridi:11.: family and :1, 'ud1 th..-y h:t\ ..- :i 
xg111.:n1..-d g1.:no1111.:. l."lll11(1\".:d of 11 .....-g1111.:nh of Jouhk 'trandc:d R:'\.\. 

- s ... 1 ............ ..,.... 
;:; c~" ,....,._._.... _ _.. 

. : ......... , .... --.... ~. 
NORMAL S(GME II T 11 (human Wa stram I --~, -... -- ..... 

I 71 
Ill 

~-+ '. 
< 

...__ _____ __,t-----!. ... 
.... ~· -- ...... 

n 

~-C 

61!) 610 ........... ----------=ie-------_ ... _ ... _ .... __, ................. ·7fl 

Mel ... 
Rf ARRANGED S(GMENJ I c.., parc1ne ''"''"I 

'----~---------------------~-·---------------~ 



~rr 

-.;~u1ll!,:iJ ."\lllllUlUI 

·""!'''llll \."" pui: \pi "l!lllC llll "I ;iu!·"""Pll! _10 m!1: ."'lJl lll!" u' '! 11:u!lllll' '·"" ll! J11:it11111: 

J."'lJI!."' ,:iJ111!d:i .'..d.\ pm: t.I.\ ;iu!'" .. :iu!·""·""1:' 1m:U!lJlll1'·""·,J ;iu!u;i!'·,P _111 \1! 

-l!lJ!'''lll :iq1111u! i'"'l 11!" :i" ·p."\JJ1:m u:i:i..1 :iwq ,:iJ1'i!J.1 -""~l!·""·""ld' ;'\\) \11'J-""' 
lll!tunq ."\.""IU!S -p~!l:J : ... 1 m:.""I '."'!pl'<F!lll'. jll!7!1l:JJ11."IU lpllj \\ Nl!l:ji: 'll!."'lllJd 

."\ljl ."\JI: "td.\ pm: _J_ \ "IPll' P)llll 'llJ! \l'.)l\J ,, , ')U."\Uo1.hllll."'l ll!l'.ll11\ \\) ."lljJ_ 

"I I lll."\lllj~ ,"llllllli."';°: _I'' ."\JllPnJI' .iql ll! ,IU,"llll."\jll,"IJJC."IJ 

;iu! ·-"'4' '"J! ,1:11,J ll!lll!lW pm: .. m:mnq q111lJ _111 .. 1u1:!J1:' ;iu!JID.""lo 

ll:Jfi)l'.U )U;'IJ,1_1_1!P ;iu!I' \p:m: '"IC ."IJI'. ."I\\ ·1u~-""Jd l\" .,."\llP!'·"IJ ."IU!lUl:-.1\_"'ln1;i-(} 

-""!J."IW1lt1lllll _111 U1'!l!PP1! :i41 \q ;'."'!_1!111'lll \111:1h'!Wl'lli:11-Nlll ·'IP·"" j';"'IJ."'1."l_Jm 

.;m; \ .1'' lll'1:jd1'i \."'I ."lljJ U! pum'_I '! ·mJ11_1."IJn)l'.lll 'I! ll! I I cl.\ ir41 p."1)1'.Jl,ih'lll."lp 

l"-11'. ."\ \l'.ll ."'_\\ -,."'ll!llll."IJlj) pm: '·"lll!J-~ ll~ 4·""!1 \J;'I \ "ll!."'l)11JJ p."I U-""'llll.""I \lllj!4 I: 

'! '!lll ll'.ljl "I I )U."IUl;i:i-. ·""!llhlU."l;i ;iu!."'IU."\llh~ \ll 1'llll1>_I \llll-""."'1,"IJ ,"l\l'.lj ."I\\ 

. \jlllll.""''l: lhl!J! \ 

pm: lh'!W-..,!IJ,..,J ."lllh'll:i;i 1i:J1' ll! 11 cl.\ 111 .... 1111 ,"llll 11111! ;iu!'111t•I ·""I II!'' ,.., \\ 

· 11 111."\lllj~ -""!lll11u:i;i ."lljl ti! 1111 p."lt'lt'."" 111."IJt 11d ,"l!p "I I cl.\'! J,,"IJ."\Jlll 11111!."'llt 11d 

4-""11' ."Ill() ·u "' 111'111n II! I' 'Ill'! 1-"'111111 Jl,"1111 pm: 1'-V!J."'IJ_..,1:H:tF' \II n1 )."'I\ 11111 ."IJr 

'IP·.., p."'IJ."'l,"'l_lll! '"11' 111 \11111 pun11_1·,u!."IJt11d1i:mJ.""11JI' 111111 p:1!' .... lll _I•' .... lllt'S 



The New· Delhi component 

Facilities I h,· ,-,i .. 1111:,: im .. :rim l.t .. ·I111' ,,1 ICl ii· B ''\\ ll .. ·lhi i' li.•u,· .. I .11 th,· 
,.11i,'ll.1I 111 .. titut.: ,,1 lmmmi.•I,•:,:' 1'II1 !'11i! .. 1!11:,: .111 .. I th.- I ii,: S,:i .. ·n .. · .. ··. 

h1il .. lin:,: , •I J.1'' .1hr Ltl 'dnu l 111\ .-r .. it\ 1.I' l I. 1"!1' 'II 1.1 .. ·il ir' .. -. •11'1'1' , •I 
IJltltl ''i-111. ,f.-,,•1 .. ·,I t.• l.1!',•r.i:.•ri.:' .m .. I .in .1 .. l,liti.•11.ll .:1111 .... pn. 1.•r 
.! .. lmini .. lr.llhlll. n1 .. · l.tl'•'r.ll••ri .. -, .ir .. - ,fi,rril'i!l•·,( •'11 l••ur 11 .... r .. : th,· :,:r.•a11 .. I. 
I ir'r .m..I .......... , •11..f 11," 1r, .1r,· ,k,, 11,-,1r.1 rh .. - \l.1111111.di.111 Bi.•(, '0:'. l'l.1111 Bh 1(, 1::~ 
.111..I S1ru,·1ur .ti Bi, 1(, 1::~ l ir. 1u11, r,·,r,·,·r j, .. ·h. lh .. ·,,: tin,·,· 11, 1• 1r, h.1\ ,. 11,·,·11 

m.•,lifi .. ·,I .m .. I .ir,· tulh lu11,:1i.111.tl '' ith .1ll 1h,· ,·,1u1rm,·111 111: .. -,- ..... in 1,1r th;: 
r.-.. ,·.1~ .. ·h. l"h .. · chir,I tl,1,1r ,1! .1!,,1uc (1111 "l-111. h.1' 1,,·,·11 ni.•.1111,·,I c,1 .. uil rh,· 

r,·,111ir,·m,-m .. •11 .1 I'-.~ t.1 .. ·Ilit\. \\ hi,.-h r,·,1uir...- ... 1 ,·,1111.1i11,·,l .11111,1,ph .. ·r .. · '' ith 
11 .. ·:,:.11i' ,. pr,· .... ur,· .111 .. I n.• 11•i,m:: ••I ,·ir .. ·ul.11in:,: .1ir r.1 ,•rh.:r l.1b.•r.1r.•n .. ·,_ 
\n inu I 11 .... u,· .. -u ltur,· ,·quirm,·nt h.1 .. ,,,.,·n i1i..1.tl k .. I '' hi .. ·h j, ,-.... ,·m 1.11 1. 1r th,· 

h,-r.11ici' .m..I 111.d.iri.1 r,·,·.ir .. ·h. 

Pnn ''"'"·" 1n·,·1111 ... ,., of IC ( .1 n. ''"" Udht I lh· .. ,· , urn-"f'""'' ,., .1 "111:.: nr lh•· '.111nn.1I 111 ... 111111c· 1•1 lnn1111nnlo~'. 1.-,·.111·11 m the· 
,·,unpu" or r!u· J,1\t.th.1rl..1I ,, ....... 1 "'' ......... , I hr, ................................... "'·' lnl.11of111.tNM• m: of l.1hur.11nn .nul offifc' "'I'·" c· . ...... lfl 

n•n ... 1r11d1on 1n .1 nr.trln .1r1·.1 .nul "Ill h1· .-11111pl..t ... l 111 I''''.!. 



Personnel 

Ht.: bh,1r;1t11n ;1i J'.\l. r..:quirnl m.1i••r l!l••diti1.:;1li••l1. \\ iih lrn11K·n1 
,fi,rupti1 •111 •I I" 1\\ .:r. it\\ ;1' .. k ... ·i.1 •. :.1 h • .... , •mpki...-1~ d1;111~.: th1: I">\\ ... ·r lin._·, ;ind 
th.: ..-k ... ·tri ... ·;11 n•nn._· ... ·ti1•11': ih ... · l.1h1•r;1h•n i' 11<•\\ l111Kt11•11.tl. Sm .. -... thi' 
bl" 1r;1h 1,·~ j, .I.:\' •l.:d h • pbnt ti"111..· ... ·ultur1.:. ;1 Ltr~.: ~n I\\ th ... ·h.11nh1..·r h;1' l'.:1..·11 
pn .. .-ur ... ·d ;111.I in,t;1lk.I. < ·1" •li11~ Li1..·i1iti1..·,_ .:m...-r~.:n ... -~ ~ ... ·n.:r;ih •r. --, , Ir ... -.... /\.·r, 
:md :111 in1..·uh;1t.•r h;1\.: l'l\:.:1. prt•\ i.lnL 

Th.: ...-1111,tru1..·ti1111 111 th.: !llJIOll '1pn. l.•r th.: 1l\:rnu11.:111 Lt1.:ilil\ i' in 
pr11~r.:": 1h,; .:1111tr;1 .. ·h•r i, ;1 ,._·mi-~•l\<."ntm1..·11t;il 11r~;111i/;1ti••n ... -;tlk.I l .I'. 
Rajl..i~;1 '.\irnun '.\i~:1m 1l l'R'.\1. Th .. : 'h•n1:-m1..·t:tl ll\111111.br~ \\;ill. th .. · 
f111111dati1111 :111d 1h1..· fir,t ll•-...•r ••I th .. · huil.lin~ h;1\ .... h.: ... ·n ... -11n,tru1..·i...-d. th .. · 
pr.'' j,i111ul ro;1d' ha\.: h.: ... ·11bid1•nt ;111..I th.: ,._ . ._·,md ll•"•r i' in pr••~r.:". Th,· 
p.:rm;111.:11t fa .. ·iliti.:' :ir.: .... ,,l\."~·t.:.I ii• l'I\: r.:;1,I~ h~ th.: middk ,,f 111<12. 

Th.:<;,,, cr11m.:n111l l11di:1 j, pn•\ idi11~ .1 n.:" I~ huilt ~u..-,t h••u, ... · lnr th.: 
ICCil:B '.\.:\\ l>dhi. Th..: ~u..-,t h1111,.:. ,jt ... ·..I ;!ppr••\imatd~ 21..m. lrnm 'IL 
... ·on'i'h 111 Ill 'in~k :111..I Ill dnuhk r11t1m' 1h;11 :ir..: u1ili/..:.I l1•r 1r;1inin~ 

.... ,,ur'..:' :111..I 'p.:ali.cr' It j, l1i._·at..:..I on th .. · J'.\l. cunpu' ;t11.I j, ;t\ aibhk l1•r 
IC< iEB u,..- 11111il th..: p.:rman.:11t 1:i ... -ili1i..:' ;ir ... · huilL \\ h ... ·n it" ill h..-._·,1111.: 1h ... · 
prop.:rl~ 111 J'.\l ·. 
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p11l~ m1.·r.1,l· ch.1in r1.·:ll·1i1111 ( l'<-R 1.1mplilic:11i11n m1.·1h11d11h•).!~ _!he ddel'li••ll 
11f\1.T\ 111\\ k\l·l,111111:\ 1•rrd.11l·d''"llll'lll·e·.durin).!l-_l-\.\\Bhq1;11i1i' 
epi"''k' 111;1~ bl· P•"'ihk __ \I'< ·R-h:1·-.:d '1r:11l').!~ i, ;ii'" h.:in).! l11lh1\\1.·d h•r 
1h1.· dnnin).! \\11rl,._ 

Th.: I: l"-\_\\B hcp:itili' pn•).!1;1111 ;11 I< ·c iLB j, ;1 l1•n~·kr111 pn•~r.1111 \\ i1!1 
inili;il 1hru,1 ;11 di.1).!ll•"i' ;ind \;11.·cinl·,_ lhl· 11111knd.1r hi11l11).!~ 1•11!1l· \ iru' 
ii-.dl 1.·1111ld h1.· h'r\ in11.·r1.·,1in~ ;111d \\1111ld hl· :111 ;irl-;1111 inkrc'I in l111ur1.·_ 
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11l 11111,q11i111 t·1111tr11I. impr1•\t'd .1ppr11;1dll'' 111 dt·\d11pin).! ;111 ;111ti111:ibri.1 
\ .11.·t-illl' ;1rl· .1 prinril\ _ \LiLiri;1 i' till' t':lll't' 1•l 1k.11l1 ''' 'l'\l·r;il millinn pt·11pk 
t' .1d1 \ t' .1 r. I In\\ t'\ l'I'. 'l'\ n.d di II it'll It i1.·, fm,t Lill' I 111: di,"" h ''' .i rd' ;1n .i nl i-
111.d.11 i.d '.1t·t·i11,·_ I ht·\ ind11dt· di' ,·r,it\ 111 p.ir.1-..ik .1nli).!t'fl'. '.111.1lik 
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< >ur rl''l';ird1 i.., ;1im1.·d :ii id1.·n1il~ in~ :ind d1;1r;11. 1.:ri1in~ pr• 1!l'1.'ll\ 1: p1.·p:!d..:' 
11r l'pih•p1.·, lr11m dl',~! ihl'd :1111i~l'n' and id1.·n1il~ in;: lk\\ p1nll'1.:li\ 1.· :1n1i~1.·n, 
111 l'l11,m11d111111. \\ l' :1rl' :11"' l'll~;1~l'd in d1.·\ j,in~ h~ hri,l 11r 1.·nmp1...,i!I..' 
a111ig..:ni1." pl'ptidl'' 1•1 p1111.·n1i:tl lnr ini.:nrp11r:11i11n in an1i-m:1bri:tl -.uhuni1 
':11.·1."in...- .... < h 1.·r 1h1.· p:1'1 ~ ..::1r. lhl' 'tmli1.·, d..:,1.:rih1.:d '' 1."1"1.· un,krt:1l....:n. 

b11..:k,:1n1!11..:u ... ing ... ...-par:11inn and immun11g1.·ni...i1~ 11f :1n1ig1.·n, 111 1h1.· 
malaria p;1ra ... ik /'la \1111 •1li11111 ,.1 ,, ·Iii. 1\.111 '" kdg..: '11 I ~11.· r..:b1 i'..: hunh 1r:tl :111d 
1.'dlubr h11'! immuni•; :1gain,1 'l'para!l'l.1:1111ig..:n'11f 111:1bri:1 p:1r:1,i1..: ... \\ill 
hdp in ... ...-k1.·1i11n t1I 1h1.: prt111.·l'li\..: ;1n1ig1.·n, 'ui1ahk l11r in1.·1•rp11r:11i1111 in :lll 
anti-m:1bri:tl' :Kl.'in ·. Th..:rd11r1.·. '' l' 'l'p:ir;1k.I Tri11 in :\-1 i II I ..:\lr:11.·r ;1111ig1.·n, 
11f /'. \"t1l'l1i 1:1 m:1bri:1p:i1:1,ik111 rt1d..:nt-.1 h~ i"1k1.·1ri1.· f111."u,ing. \\·...- lh..:n 
prq,.in:d l\\\l I~ p..: .... 1l mt1u,1.· :inti-/'. r111·l11-..l..'r:1: 11n1.· hy in11nuni1ing B.\l.B 
1.· mil.'l' ''i1h lhl' ..:\lr:11.·!l..'d /'. ,,,..;11 :1111igl'n l'mul,ifi..:d in hl'und·-.. :1dj11\:1111 
t immuni1..:d mi1.·l' I. :ind th..: oth..:r hy 1hri1.·l' inkl.'ting B.-\LB I.' mi1.1.· '' i1h /'. 
\·odit and nirint: th..: inkl.'lilln '' ith anli-mabri:tl drnt:' t 1."1111\ :1k·-..1."..:n1 mi1.·..: ). 
. \\"..: lnund 1h~11 up11n h..:ing 1.:h:1lkngl'-ink1.·1..:d \\ill~ 111:-; /'. w..lii par;1-..ik .... 
th.: l.'lln\ :ik-.1.·..:111 mi1.·1.· 'h11\\ ..:d no p:1ra-.i1..:-.. al :ill in lh..:ir hl1111d :111d ... uni\ ..:d 

th..: ink1.·1i11n. '' h..:r..:;i, '' ith 'imibr d1:ilkng1.· ink1.·tilln. th..: immuni1..:d mil.'..: 
'' ..:r..: 'inly p:irtiall~ prot..:l.'!..:d :ind di..:d in about I\\ ..:h..: da~ '· .\1kr l'l.(Ui\ :1knt 
d1;ilkng..: inkcti11n. nt1rmal unpr1111x1..:d mi1.·..: t~ picill~ din' ithin l'ight 1.Ln '· 
Th..: ....... roulh ... ugg..: ... 11..'d lh:tl -...:r;1 "' lhl' fully -pn1k1.'kd l'\111\ :i!...- ... 1.·..:nl mi1.·1.· 
may r.:1.·11gni/l' pn11..:1.·1i'..: /'. r11dii ;1111igl'n-. th:11 ar1.· 11111 r..:1.·ngni11.."1.l hy !he 
partially -prnl..:1.'kd immuni/..:d B.-\LB 1.'. On 11.·-.ting 1hi' p11 ... -.ihili1~ h~ th..: 
immunnhln! :1,,:1~. '' l' 11h-..cn ..:d 1h:i1 indl'l..'d a numh..:r nL1n1igl'n' t \Ir l h. I 'I. 
-JO and I :'II k Da I'' l'rl' rl'n1gni/..:d h~ th..: ... n;1 nl th..: lull~ -pr11l..:l'lnl hut 11111 
h~ 1h11'l' 11f lhl' p:1rtiall~ -pr11ll'1.·1..:d mi1.·l'. \\ l' kd th:1! lhl' :in1igl'11' uniqud~ 
rl..'1.·ngn i/l'd hy ! Ill' 1.:11n\ :i k,~·1.·n1 'l'r:1 may hi..' prnll'l'I i\ l' :1g:1 in'! in kl'! i1111. :1 
n111inn \\hid1 \\l' :irl' n1m.:n1I~ ll',ling. lhm..:\l'L lhl' rl..''uli... dl',nihnl hl'r1.· 
... 1rongly ju ... 1ity !hi..' 'ug~.: ... 1i11n Iha! 'imibr -..1udi .... -. ,h,1uld hl' undl'rt:il..l'n 111 
-.p .... 1.·i licill~ id..:nl i fy pr• •ll.'1.·1 j, ... an! igl'n' of/'. fi1lci111m1111 ;ind /'. 1ii11.\ u'ing 
l'\pl'riml'nh in 1111n-human primal...- .... Thi-. i-. rnnrl..' urg,ntly appr11pri;i1..: 
hl..'1.·;1u,1.· lhl' 111:1hri:1 l'lll.kmic-ar..:;1 '..:1.1 l.'l'.rll'n!I~ u'rd in i,knlilic;1li11n 111 
proll..'1.·ii\..: huma11-m:1bri:1 par: .... ik a111igl'11' r1.·1."11gni11.· h111h pr11hxli\l' ;ind 
nnnprn!l..'1.'li\..: anligl..'11'. ( ·"n'l'ljlll'llll~. 11111 ... 1 ;1111igl'n' id1.·111ilini "' Lir h~ 
'ud1 'l'r;1 :ippl';H 11nn1H11l..:l.'li\..:. Th ... :1pprnad1 'ugg1. 'kd h~ t1ur r1.·,~ili... 

prm i1.k' a ,jmpll'r ;ind pnll'nli;ill~ llhHl' -.pl'l'ili1.· 1111..'lhnd lnr i1.kn1il:· Ill).! 
.. r111..:c1 i\ l' p;1r;i ... 1ll..' ;1111 i).!l'n·, ( frt1111 rl'1.·11mhi na1111.·l1111l'' nf/'/11 \/1111d111111 D\. \ 
l'\IHl'"i1111 I ihr:1ril''. fnr 1.·\;1111pk ). In f11ll1 l\\ -up\\' 1rl,. In lhl''l' ... 1udi ........ 1h1.· /'. 
w.-lii :111li).!l'n' I <i. l'I. ~!I :ind I :'ill l..l>.1 :ind 'Pl'1.·ific :in1i ... 1.·r;1 111 !h1.·111 \\ill hl' 
prqi;irl..'d and 11.''!..:d l11r pr11ll'l'li1111 :i).!;1in:-.1 ink1.·1i1111. In ;1ddi1io11. u'ill).! 'l'LI 
11! full~-i111n1111h· and p;111iall~-i1111111111l· mil·l'. \\1.' ha\l' ... 1;1rkd 
;11111111111"l'rl'l'lli11g ;111 .:\1n1.·....,i1111 lihr:1ry 11f /'. .1111'ii1 \\hid1 \\1.' r1.·c1.·111I~ 

1.·1111 ... 1 rtll'll'd i11 lambda I:\ P \ l'1.·[111. \\ 1.· h;I\ l' 11111 nd ;1 1111111h1.·r 111Il'l't1111hi 11;1111 
d11n1.·, 1111iq11l'I~ r1.·1.·11.!.!ni1L·d h~ 1h1.· ,1.·r:i 111 full~ -pr11ll'l'll'd 1.·1111\ :ik'cl·n1 mi1.·1.· 
:1111.I \\l' \\ill d1;1r;1l'll'l'ilL' lhl·1111hi' \1.·;11. 

< ·s.1 _, rhl· pr11111i,1.·111111 ... I -1.·l'll 1.·p1111pl· ii /'/11,111111'111111 /11/11111m1111 

l·irn1ll1'1'"11111111.: p1111l·i11 u111L1i11' ;1 B-n·ll q1i111pl·. In .1 L·11ILih111;1li\ l' ... 111d\ 
\\ilh l>r. K;111111\ lb11111 !hr \'iri1l11).!~ Cirnup (l{'{il·B '-l'\\ lklili1. lhl· 
pq11i1k' < ·s I_; ,,1.·q11l·11rl·: 11·1\.KI .\K\11.1\. .\SS\ I \\\ 1. R_, ''nl'1rnn· 
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((){;P(i:\!'13 ). and CSTR3 (..,i.:qucnL·i.:: CST3-gly-gly-R3). a conjugalt' of 
CST., and R -,. \\ i.:ri.: 'Y nllll",izi.:d and immuni,ri.:d in grnup' of mici.: of 
dilk~in!! !!t:ni.:.1id1;Kk!!rt1und. namd\. B:\LB c( I l-2d ). C311 ( ll-2k ). C:'7BI. 
(1 ( 11-2 1~1~ CST_; h;1d -prc,·i11u..,fy h~i.:n fr·111d hy Dr. FranL·c,01 Sinigaglia 
tS\\it1i.:rland) 10 hi: a \\iddy ri.:L·11gnizi.:d T cdl hdpi.:r i.:pitopc. inducing 
forma1i11n of ;1n1i-\..\:\P ;1n1ihodii.:' (an1ib11d\ a!.!;1in ... 1 f\,inc-alaninc-l\,inc 
-pro I ini.:) in ot hi.:m i ... i.: no1iri.:-.pondi.:r ll-2h mic~ ... \1 ... 11. CST_; hind ... 111 a' ;;rii.:t y 
of rn;1jor hi,toc11mpatihili1y compkx ( '.\lllC Ill.:\) mokrnk' of human' 
and. i111,"1 ·11. prnhahly al·i... 'im ilarly ;1.., in mice. R3 j, lhl' l·rntral ri.:pi.::11 -.i.:qui.:1Ki.: 
of thi.: /'. nw/ii l·irrnm-.porozoiti.: pn11i.:in (CSP). \\hi.:ri.:a' \,\\P j, thi.: 
i.:qu i\ ;1kn1 l·i.:nt r;d rqK·at in / 1

. /itlci1um111 ( ·sp. a\ al'l'i ni.:-c1nd idati.: mokl·uk. 
Wi.: '11ugh1 to ;111;d YZl' I hi: i 111 munogi.:n il·it y of ( 'STR3 in orlkr 111 di.:ti.:rmini.: 

\\ hi.:thi.:r CST3 l'llllld hl· u-.i.:d Ill prm idi.: T-l·i.:11 hi.:lp for immune ri.:,p11n-.i.: Ill 
antigL'l1" from /'ft1\/1111tfi11111 'Jll'l·ii.:' other than/'. /itlcip11n1111. Thi-. a'pi.:l·t of 
a11ti-111;d:1rial \;1n:ini.:' i' i111p11rtant a' it ha-. hL·L·nmi.: incri.:a,ingly l'li.:ar that 
an dkct i\ L' anti-malarial ... uhunit \ accini.: \\ i II haw to he ;1 11111 ltipk-;tnt i~'.l'll 
epitllpi.: l"lllllJlll'ite or hybrid l'1111-.truct. 

\h· f1111111I th;1t neither ('ST\ n11r R3 alone indtll'l'll any antih11dy \\ hl'ri.:;..., 
CSll{ 3 indlll'L·d hilt h ;inti-C'S I 3 and anti R3 ant ihndil·'· Thi...,uggL''tL·d th;11 
in thl· <SIR_; l'tlll,lrlll't. CST_; ;ind R_-, 111111ualh p1mide T-l·L·ll hl'lp ltir 
;int ihody forn1a1 i11n. 1111\\ L'\ i.:r. to rL''llh i.: \\ hl·th..:r p<-rh:1p-. ;1 llL'\\ i 1111.:n L·ning 
'l'lllll'nCL' had hi.:L·n L'rL·;1ted h~ ;nljll111ing C'ST3 111 1{3. \\e l'11ndul·ll'd 
L·ompetitillll L'\perimrnh hl'I\\ L'L'n ( 'STR3 :i).!ain-.1 rhL· indi' idu:d l'lln-.1i111i.:nt 
1wpt idL'' a111l.1g;11 n't ;1 111 i' I llrL'" ii C'Sl3 ;1 nd R 3 ( 11;1111d ~. ( 'ST_-, pl 11-. R1 ). lhl· 
111i\tllrL' l'lllllllL'lL'll dkl'ti\ cl~ ;1).!ain-.1 C"ilR_, \\ helL';" lll'ilhn C'Sl3 nor R-, 

1; 
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Thrumhospondin 
related peptide 

Replication of 
chloroplast D~:\ 

.1n1ifl11d~ k\1..·I, 1..·li1:ikd ''ith th1..· hdp pr,1,id1..·d ''' u:--311-:--.u :ind l"SI_~ 
indi1::11.:d th.it l ·s 13 '' .1, ;1 1P1•r..: dli1.:i..:m I 1..·dl 1..·pi1111x·. 

1111..· pqllid..:' u,1..·d in thi' 1..·11lbh,1r;1ti\ 1..· 'llld~ \h"r1..· '~ nth1..·,i.'1.."1.I h~ l>r. \. 
S. ( "h;1uhan ;111,l 1.:1•lk;1~u1..·, fr1•111 lh1..· S!ru1..·tur;il Bi1•h1~\ l ;r,1up. 

lmmu1h1n,•~1..·ni1:i1~ 1•1 1hr••1Hh•"P••t11.lin-rd;it..:1l ;111Pn~ 1111•u' pq11id,.-
1TR.\1'1 . .-\ 1x·p1id1.: 1'1> 1,,·qu..:111..·..:: \\SP< ·s \ H ·<;1fr••m1h1..· TR.\I' pn•t.:in 
1•1/'.1;i/,·ip11rt1111 \\;1' fur1l11.:r im..:,li~.:tnl h• 1..·1•nlirm 1•ur pr..:' i"u' lindin~' 
1h;1t Ph inhihi11.:d /'. 1;i1, i{',11w11 ill\ ;1,j, •111 •In~ thn ,,-~ft:,_ . \111.11s ;1nd 1.2 111~ 
mL purili..:d ;1111i-l'h immun1•~h1hulin 1..·;lll,1.:d 211', ;ind •IS', inhil'i1i1•11 111 
p;1r;1,i1..: ~nm 1h_ r..:,p..:1..·1i\ ..:I~_ 'ln•n~I~ 'll~~1..·,1in~ 1h:11 IR:\P j, ;1 ur~1..·t 1•I 
pn•t.:1..·1i' 1..· :1111ih11d~ immunit~. S1udi1..·, d..:'i~n1..·d 111 1111..·:iliA· I R.\I' 1•11 th1..· 
p;1ra,ik h11d~ ;ir1..· un1.krna~ ;1nd ''ill h..: 1..·,,111inu1.:d 1flj, ~..:;1r. 

Plant Biology: 
a) Gene structure, 
replication and transcription 
1\..1\.. kwari. S. \lukhaji.:i.:. \. l\.hanna. CC. Suhhaiah. \I.I\.. 
R.:Jdy. S. Lakhani. \·.s. Ri.:dd~. D. l\.umar. E. Barrio .... !\.. Singh 

\\'..: ;tr1..· ... 1ud~ in~ 1h1..· 111111...-1.."ubr ;"p..:1..·i-. ;111d m1..·d1:111i'm' 1 •I I>'.':\ r..:pli1..·;1lit111 
:ind lr;111 ... niplit1n '' ilhin 1h...- dtl••rt1pb,1. \\..: l11•p..: 111 n•mhi111..· t..1111\\ kd~..: 
d...-ri\l..·d frt1111 lh1..·,.._. '111di1.:' 1t1 1..·1111'lnKI h"1..·1t1r, '' hid1 \\1•uld pr1•p;i~;il..: 

:111h•111•mou ... 1~ ;ind ..:\pr1..·" dli1..·i..:11tl~ '' ithin 1h1..· "r~;1ndk ;ind lhu' p..:rmi1 
1:hl11rnpb,1 1r:111,fnrn1.11i1111. 

\\..: h:t\..: ;rn;tl\ ,,·d lh1..· 'l;1li1..· 'lrn1..·1ur1.: 111 1h1.: r..:pli1..·;1li11n 1•r1~111 f11ri I 
,.._.ljll1..·111.:1..·, 1•1 p1.:;1 d1lnr11pb,1 D'.'.\ '' hid1 had h1..·..:11 u,1..·d pr1..·\ i1111,1~ lt1 
1..·t111'1 n11:1 ;1 'lll..°1..·1..·"hd '..:1..·1t 1r It •r 11r~;11wlbr 1r;1n,f11r111;11 i1 •n ;111d I r:in,i1.:n1 
l.."\pr..:"i' 111. lh1..· 11ri r..:~i11n' :tr1..· '..:r~ . \-I rid1 a111.k1 •nl:1in rqk·;1ll'l.l 'l'l.(lll.."ll1.."..:'­
I\\" d1:1r:i1..·ll'ri'l i1..·, 111 11th1..·r 11ri ... 1r1..·td1...-, nf hnlh pr11k;ir~ 111 i1..· ;ind 1..·11L1r~ 111 i1..· 
-.t•ur1..·1..·,_ lh1..· 'l'l(lll'lll..·1..·, ;1r1..· ,1..·n,ili\ 1..· lt1 SI nud1..·;1,1..· di~1..·,1i1111indiGtlin~1h;1l 
th1..·,1..· r1..·~i1111' ;trc mt1lkn 1•r llll\\1111nd. l·k1..·1r1111111i1.."r11,n1p~ •nnlirm' 1h;1f ;1 
'mall p11rl1t11111f 1h1..· r1..·~i1111' i111knl r1..·m;1i11' in ;1 dc11;11urnl n•ndi1i1111 lllllkr 
th1..· influc111.x 11f '11p1..·rhcli1..·i1~ .\\ ~· h:t\ c !>1..·..:11 ;1hk 111 ,1..·1 up ;111 /11 n11·11 
rqil i1..·;1f i1111 '~ ... 11..·111 u'i n!! ;1 ,1..·111 i-•rnd..: I~ ,,111: 1 •I p1.·;1chh1rnpb'''· Thi''~ 'll'm 
1..·;111 Liilhlull~ rq1li1..":111..· pb,mid' 1..·n111;1inin~ p1..·;1 d1l11rt1pb ... 1 t1;i 'l'l(ll1..'lll"1..''· 
I>'.\.\'' 111h1..·-..i, ' ' linc;1r '' i1h 1i1111..· ;111d \\ i1hi11_;11,1..·1..·1111d'111i111..·uh;11i1111.1h1..· 
d1;1i11kn~lh1•l lh1..· pr11dt11.."l ,~111h1..·,i11..·d j, ;i' bi).! ;1-.. 111..h. 

111 thi' nudl· 1.."\ff;il'I. \\1..' h;1\1..· lkf1..·1..·ll'd 111p11i-..11111n;1'l' I. hdi1..·;1'l' .ind 
pri111;1-..1..· ;11..·fi\ ilil''· in ;1dditi1111 i11 I>'.'.\ pnh mn;1,l'. lh1..·,1..· .111d '"till" nlh1..·r 
unidl'nl ilicd pr• 111..·in' pr• 1b;1hl\ 1111111;11i).!llf1..·11111pk\ .. \ rq11i1..-.1f i1111pn1li1..·i1..·111 
lr;11..·1i1111 (: r;11..·1i1111 ( ·) h;1-.. l>l'1..'11 lkri\ nl I r1 •111 I hi' n I r.11.."I h~ 1k11-..i1 \ · h;111din~ 
in ;1 ).!lh.-r11l ).!L1di1..·111. I h1..· lr.1l'li1111 1..·;111 :,·plil·;111..· .1 -..i11).!k-,!r;111dl'd I>\.\ 
ll'lll(lL111..· 1..·1111L1i11i11~ 11ri 'l'ljll1..'lll"1..'' ;111d 1..t111L1i11' hdil·;1-..l· ;11..·1i' ii\ .1, 11..·\ l'.1kd 
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REin:su;'.\('.\(; PL\STIDS 

WH\"? 

S..·a1 ot :1;:r."•'"n'-·.11l~ tmp.1ft.ml tr.11h .Ula.I nk.-t.1~•lh. pathu..i~' 
1pl.l(•"~ruf-.·,1 .... h...·rt"l .. :hir..· .h.th't't. t-..'"~ntth."'l' ,,t hpi1h an..f 
pf'h..·tll-11 ....... ' nh:t..a~tl1-.m1 

l.,..t,lnf I>'\''.& '(.·tr p~1•p.t:..•..r.Ia::: rnul;1._-,,,,\ pt...1 ... rmd 
1 ·ltUlll•'r1 .. · ... ix·r ... dl1 
S.' . .J.11\ tk""·" h mi:r ... tu .... ·,f '! .. :r: .. - \\11uid ~,- r ... ·i'h"";..·nt •. .-~t m I.ir~~-

atun~~r .. 

h~ ... tfand di,pbl.'l.'llll.'nt a";'~'- In thl' initi.il ,l.·1~1i l·rulk-l~,;1tl.'. lhl· hdic1'l.' 
f;ll.'ftlf j,;i.,"1l·i;1tl.'d \\ ith a nudl.'a,l· '' hid1 j, fl.'lllt1\ l.'d ll\ lkn,it\ 'nlinll.·nt;1tion . . 
thft1ll!!h thl.' ~I~ 1.·nol p;1dil.'nl. Silh·r ... 1;1inin~ ;1lfrr SllS-1'. \(ii· fl'\ 1.·;i(, 1h;11 
lr;1l'lit1n ( · ~ idd' .)I pnl~ pl.'ptidl.'-.. hut in a nt11Hkn;11Urin!! Ill', ;1n~ bmidl· 
~d- onl~ 11nl.' h;1nd j, 'i-.ihk. \\'hl.'n thl.' ~d l·11111;1inin;! thi' 'in~k h;1nd i-. 
l.'\l'i,l.'d and l.'\<1111inl·d h~ fl·dul·in~ SI>S-P .. \C ii-.. ;1h11u1 I~ pfnminl·nt 
p11I~ pl.'ptidl.'' afl.' fl.'\ l.';1kd. < ·urfl·ntl~. '' l' afl' ·:\;1111inin~ thi' com pk\ 111 
;Kti\ it~ ~c:I' 1t1 a"l.'" till' ;11.·ti\ it~ pf11lik 111 thl· l'tllnpk\. 

\\ l.' h;I\ l.' ;i(,o id1.·n1ifil.'d ;1 1.·rudl.' fr;1l'lion ol the h -.;i11.· '' hich llll·r1.·;1'l.'' 
fl.'plic1ti1111fi\l.'-lold1.·111npafl.'d \\ ith l'ithl.'r thl· 'l.'mi-nud1.· 1.·\tr:11.·111r lr:11.·:i1111 
('.Thi' pol~ ml.'ra-.1.· a1.·1.·l.'"llf~ lf;11.·1i1111 ~ idd-. h i~hl'f '~ nl hl·-.i-. ol ··1l.'111pb11.·d­
'itl.'d .. produrh. 'll~:;e-.1in~ th;11 inn1.·a-.1.·d '~ nthe'i' j, nnt d111.· 1t1 'impk 
n111.·k11l~ 1i1.· lk~radation ol till· k111pbk h~ till· prokin' of lhl· a1.·1.·l· ...... 11r~ 
fr:11.·1i11n. \\'hl.'11 lhl' noflllal f1.·pli1.·:111.·d pfod111.:h Ml'' i'u;tfi,nl h~ L \1. '' l' I ind 
1t--.h;qK·d ... 1n11.·turl.'' '"~~l·,tin~ th;1I nid,in~ 111i~h1 pb~ ;1 fok in lhl· initiation 
ol I>\:\ fq1li1.·atit1n. Whl·n lhl· pft1d111.·t-. :1rl· linl'ari,l·d ;11 dilll'fl'lll l'Illk 
hr:1nd1nl 11111kn1k' :1r1.· oh'l'f\ ed. \k:1,11fi11g thl· kn:: th' ol hr:111dll'' 111 
'ari1111'l' n1111111kn1k'. '' l' h:I\ l' lornll·d ;1 l:1ir ilk:1 ol th1.· difl.'l'lion;tlit\ .111d 
-.1art·pt1i11h ol I>\.\'' 11thl·,i-.. Rqilic1t1t111 i-. 1111idirl'l'li1111.tl in till' pn1hnl 
pb-.111id' ;111d -.1;1rtpoi111 111:1p-. ;11 or lll':tr till' l>-lnop \\ill' fl' rq1lil·:1ti1111 h:ul 
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·111l: tcdmiltU'-' 111 ph1•h1;11lini1y bhdling j, ;1l'>l1 ll\.'ing u'\.'J h1 iJ\.'ntify the 
ll.·mpbt\.'. tr;111-.nip1 ;111J mKk11tiJ\.' hinJing 'uhunit ... 11f l.·hl11n1pb-..1 R.'.\.-\ 
polym\.'r;1-...·. W\.' ha\\.' f11unJ that l\\11 p11ly1l\:plilk' \\ilh 111111. ,,,., ,1f :'hand 
hO kl> hinJ h1 th\.' 1u'l.·\.'nl R.'.\.-\ during tr;m'l.·ript d1111gati1lll in ;111 in 1·irro 

riho ... imal tr;111'l.·ripti11nal -..y '>l\.'m. Simibr -..tuJi'-'" ;tr\.' llCing \.'Xl\.'lllkJ 1t1 
tr;111'>'-'ripti11nal -..y "''-'m' u-..ing mR.'.\.-\ pn1m111a ... Futur\.' -..ruJi'-'' ''ill aim hi 
id\.'ntil"y and l.·h;1r;Ktai1:\.' th\.' 11th\.'r furtt:ti111ul pt 1lyll\:plid\.'-.11f th\.' l.·hl11n1pla-..1 
R.'.\.-\ p11lym\.'r;1"'-'. 

:\11\.'mpt-.. h;1\c ;1bo ll\:\.'ll m;1Jc hi Jc, dup aml -.1;111JarJi"'-' 1n·hni4uc' f11r 
l·hn1m1Nin1;1l m11JifiG1tion of ril·\.'. hilhl\\ ing the PU i nt\.'Jiat\.',ldir\.'l."I I>'.\.-\ 
uptake nt\.'thoJ. '''-'ha\·\.' be\.'n ;1hl\.' 111 tr;111-.form ril·c pn1h1pb-..i... \\ith (\\ti 
g\.'ncs ( 11\.'11ntyl·in pht1sph111ran-.frra"'-' \\ hil·h l·unf\.'r'> r\.'-..i-..t;tnl"\.' h 1 k;111;1my t:in. 
and glul.·uronida-..\.' ( ( il:S) !,!\.'Ile. a \cry "'-'""it i\·c r\.'p1irtn g\.'11\.' ). 
Tran-..fnrmation of fnr\.'ign I>'.'.I:\ and it-.. int\.'gr;1tion into g\.'nomil· D'.\:\ h;1\\.' 
been confirm\.'d through South\.'rn hyhriJintion of g\.'nomil.· I>'.\.-\ of ril·'-' 
u-..ing prohcs of m·o and ( il"S !:!'-'"'-' nilling r1.·gi11n-... Th\.' expre-..-..ion of nco 
gene has been 01nfirn1\.'d hy th\.' ahility of G11lu-.. to gnm 11n bnamyt:in 
t:ontaining mi:dium. lb\.' Cil'.S !,!\.'Ile \.'Xpre-..-..ion ;1lso ha-.. been omfirmnl hy 
a hishKht:ntil·al nt\.'lhoJ \\her\.' the ( ilJS gen\.' \.'Xpre-..-..ing l.·dl-.. turn hlu\.'. 

Plant Biology: 
b) Plant Stress Resistance 
J. Bennett. R. Bhatnagar. A. Seh-.1pamliyan. M. Williams. R. 
Bach\'aro\'a. M. Mohan. S. Nair. F.A. Fallahh. P. Bennet. G. 
Vasude\'an. N. Arora. P.S. Patwal 

ln~ccl and fungal di-..ca"'-'' of rice ;ll.·t:ounl for global y idd "'""'-'"of 211-
-tll'; annually. Our r\.''>\.'ard1 program mi: aim-.. tn tN: moknilar and l·dlular 
tn·hni11uc-.. ( tran-..ft 1rm;11i1111. g\.'nc mapping.1i-..-..ue culture) 111 enha1tt:c di-..\.';1-..e 
re-..i-..lanl·c in thi-.. importanl l'ereal. Four in-..n·t pc-..i... and one fungal di-..l·;1-..e 
han: hecn largelled in the initi;1l programme: g;11l mid~c (f Jncolia on·:ac). 
lcaffoldcr (C1111plwloaoci' 111cdi1111/i, ). ydhm -..1cm horer (.'icirpoplwga 
i11ccrr11/11, ). hrown plant hopper ( .\"ilap111T11ta /11gc11' ). and the narrow hrown 
leaf -..pol fungu-.. (Cnn1.,p11ra mT.:111·). Tram.formation of ricl.' prolopla-..i... 
with genl.'-.. l.'nrnding in-..cl·lil·idal protein-.. oiler-.. a poll.'nlially pm\l.'rful 
approach 111 enha1K·ing in-..l.'ct re-..i-..1ann· in ricl.'. Stll'h proll.'in-.. indmk 
amyla-..e inhihilor,. proll.'ina,l· inhihi1or-.. and /111ci/J11, tlt11ri11gi1·mi' d­
cnd11111xin-... all 111 \\ hid1 arl.' largl.'llnl again-..1 lhl.' digl.'-..ti\l.' 'Y'>lcm 111 lhl.' 
in'>l.'l'I. Thi' approach i' likdy 111 hi.' parlirnl;•rly dfn·ti\ e ;1gain-..1 lar\al pc-..h 
of ril'l.'. 

WI.' ha\l.' largl.'111..'d ydlo\\ -.1.-111 horl.'r. kaffol1kr and 1h,· l.'ighl :\-..ian 
hiotyp.-, of !!"11 midgl.' for lhl.' lran'>!!l.'nic apprnadt. ( >ur initial pro!!ramml.' 
in\oh·l.'-.. da-..-..ilyin!! 1h,· di!!l.''li\l.' proll.'ina'l.'' of lhe'l.' P"'"' and a"e"in!! 
lhl.'ir '>l.'ll'>ili\ ily 111 proll.'in inhibitor-... 1\111 ... 1 progrl.'" ha' hl.'l.'11 mad•·'' ilh lhl· 
lryp-..in pf yellow 'lcm horl·r. '' hid1 j, pnll.'nlly inhihill·d hy "1yh,·an 1ry1"in 
inhibitor ( l\.uni11-1ype). Thl· puhli,hnl !!l'nl· 'l.'ljlll'nl·e for SIHI '';" 1N·d 111 



Jc .. ign primer" f11r ;1mplilic11i1111 111 !he gen.: lri1m ....._1~ hc;m (),_.\ h~ 1hc 
pol~ mcr:1 .. c '-·h;1in 1c;K·1i11n If'( "RI. The -.;1m.: primer .. al ...... 1 :11111\\CJ h1r Jirc'-·t 
inxrti11n 11f 1hc g.:nc inh1 ;1 T--h;1xJ cxpr.: .... i11n \ c'-·1nr f11r 1r:1n,_f,1rnu1i110 11f 
/:,d1aid1ic1 n•li. SBTI \\;1._.:,prc, .. cJ inf.. n•li 1t11hc c'\lcn! 11f 111-.:'ll', 11f 
101:11 '-·dtular prol.:in. The inhihi1t1r \\;1 .. rc'-·11\crcJ fr11m .. ,1ni'-·:11cJ '-·.:II' in 
indu .. ion l"l\1Jic .. :111J '-·11ulJ ~ rd.:a .. cJ in :K"li\ c f11rm h\ 1rca1111.:111 '' ilh heal. 
urc;1 or .. oJium J1iJc'-·~ I .. utphak. 

Large ~u;mti1ic .. 11f rc1.."11mhin:1nt SBTI h;1\C ~en prcp:1r.:J f11r indu,inn 
in artifi1.."i;1l Jic1 .. 11n \\hil.."h lhc lanai: nf 'lcm l1'1rcr. k;1fh11Jcr ;111J 111hcr 
iti"t:\."h '-·an kcJ. Sul.."h 1c .. i.. will inJiG1lc \\ hclhcr SBTI i" ;1' 1t1xi'-· to in"c'-·1 
digc .. 1i110 in,-;.-,, a .. ii i .. 10 in..c\."l lry p .. in iu 1·irro. II i .. P''""'ihl.: th:11 SBTI \\ill 
pnwc loxi'-· 1t1 nuny imptirtanl phy 1oph;1g11u' pc .. 1 ... :k\.·11rJingly. \\C ha\ c 
hcgun ;1 .. un cy Ill iJcn1ify ;1Jdi1i110;1I in .. n·11argci.. am1 mg ht11h Jiptcr;m .. and 
kpidoptcran ... In aJJiti11n. 1hc gene cno1Jmg SBTI \\ill he tr;m .. krrcJ 1t1 
pl;1smid .. -.uitahk for 1r;m.,,form;11ion of ri"·c anJ 1llhcr planh . .-\nlihtiJic .. 
againsl SBTI will he U"t:d to m11ni1t1r the -.pa1i;1I :md temporal cxprc-. .. ion of 
SBTI in transgenic plant-.anJ 111 a .. -.c .... 1hc inllucn'-·c 11f -.ulxdlubr largcning 
on lhc lcvd .. of SBTI ;iccumulalion. _-\.,,plan!-. arc u .. ually regarded a .. dcn1iJ 
of lryp .. in-likc prnh:ina-.c ... ii i-. po .. -.ihk th;1t SBTI \\ill nol he 1t1xic lo plan! 
cells. 

SBTI i .. pt11cn1ially an an1i-nu1ri1ion;1I f;ic1t1r in human and ;mimal Jic1 ... 
Wear.: lhcrdorc kc.:n 111 i .. nlalc mu1an1 form' nf !he SBTI gene which ha,·c 
rcdu'-·cd toxicily 111 mamm;1ls hut retain in .. cct toxicit~. Silc-.. pccific ;md 
random mutalions will~ gcncra1cdanJcxprc-...cd inf. coli .. \\"c arccurrcnlly 
de\ doping a mclh11d for lhc rapid -.crccning of h;icl.:rial c11lonic .. for 1hc 
prc~ncc 11f rc'-·omhinanl SBTI '' i1h difkrcnrial 111xici1y 111 in .. cct and 
mamm;1lian 1ry p .. in,_ The facl 1tu1 1hc ..:-ry-.1;11 -.1ruc1urc ,,f 1hc '-·ompkx 
hclwccn ptircinc 1ryp-.in and !he '"'Y hcan tryp .. in inhihi1t1r ha-. been puhli-.hcd 
will aid our mu1a1ion -.tratcgy. 

\"cry link i-. known ahout lhc -.1ruclltrc. ac1iva1ion ;111J gen.: cxpr.:s-.ion 
11f prolcina-.c zy m11gcn-. in in .. cch. Thi .. i .. a .. cri11u .. deficiency. gi,cn 1hc 
likdy importance of in .. ccl prol.:ina'c"' a' larger.. for inhihi1i11n in tran .. gcnic 
pl;mh. There arc inJica1i11n .. 1ha1 lh.: prc,cncc 11f lryp .. in inhihilor .. in lh.: Jicl 
mighr !rigger 1ryp,in .. .:crc1i11n in 'omc in-.cci... We -.hall u'c PC "R 1t1 amplify 
lhc tryp,in gen'-· of /Jr"'"flhiia 111d1111oga,rcr f11r ll'l." a' a probe f11r tr: P'in 
gene cxprc ... -.i11n in in-.c"·i... and f11r cxprc .. ,i11n in L coli . .-\nlihodic .. rai .. cd 
again-.1 rhc rcc11mhinanl zy mogcn \\ill he u .. cd in a .. ,ay .. of try P"'in localizati11n 
and ahund;11K.:. SBTI i' loxic to the try p .. in 11f /Jrmophi/11 md1111oga,ra: thi' 
indicat.:-. lhc k: ... ihilily of ;1 lahoralnry .. rudy on rhc ahili1y of in .. .:c!' lo 
C\ oh c rc'i'lancc 111 pr111cin inhihi111r-.. 

Thi: g.:nc mapping programme im·oh C' lhc u'c of n:,1ric1i11n fragmcnl 
kngrh P"lymorphi'm (RH.Pl ;1n;dy'i'. Rice ~.-11n1:1in' 12 h;1pl11id 
'-·hromo,omc,. for\\ hid1 a m;1p of'" er .~:'I I I>'.\.-\ marker' ha' been prepared 
hy Src,·i: Tank-..ky ·..,group al Corni:ll l -ni\-.:r-.ily. Thi: done' mappi:J h~ rhc 
Cornell gr111~p ha\l." hi:i:n made a\ ailahk 10 11' for mapping of gi:ni:' '' hich 
conkr rc'i'ran'-·c 111 hrm\ n planrhoppcr ( Bph ). gall midge ( ( im )and ( ·_ or\'::111-. 
Thc'c phcnory pc' arc highly '11i1;1hk for RJ·l.I' m:1pping hcc111,i: rhcy ;1ri: 
k111m n 111 he l·o111r11lkd hy major gene,_ The mapping popular ion for Bph and 
( im rc'i,1:11Kc i' a 'er of -l 7 rcl·omhinanr inhri:d line' I!-'"_ 7 I Jeri' '-·J from ;1 
no" hcl\\ n:n rhc high y idding n11li\ ar l'h:tlguna ( '' hid1 ha' ri:'i'ran'-·c h 1 
(im hiorypc I I and rhc .-\";1111 landr;1l·_- .-\R("hh:\O (\\ hid1 l·arrii:' rl·,j,ranl°l" 
to lhc lndi;lll hioly pl· 11f Bph ). The rl·'-·11mhinan1 inhrcd line' ha\ i: ;tlrl·;1dy 
hccn 'l·rccnnl for Bph and ( im rl·,j,1;111l·c h~ our c11llah11ra111r' ;11 lhl· 
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Prn.-nlurr utili1nl :11 IC ·c ;u1 ''"" llrlhi for th.. 1r.mrom1:1tion ur ri,· ... Ri,· .. prutupb''' 1'111', 'i:1hl<". "' 'hm• n h• Rimn·"·n11 
-1:1inin::1 :1rr in.-uh:olnl •ilh pb,n;icl .,, \in lh<" prr-.-n,· .... r pt•l•<"lh• 1 .. n .. ::h··ul. rh .. 1up ri;:hl li;:ur .. "'""' r:111i ::rn .. in:: 
UR ....tn1ion mnlium oonl:linini: UA:IAI~ ,;n ................. ri;:hl fio::urr 'h""' lh<" .. ,,,....__;,"' ur1h.. I :-;:l0<·unmicl:o-..::rnr intmdu,·nl 
•ilh lhr pl:1-micl nmr .. rrin:: :1 l>l11r nolour ... 1h .. 1r.m,fom1n1.-.... ,_ rhr hullum 1..r1 p;irt ur1h.· li::un· 'h""' lr.in-rormrcl ,;, ... 
pbnh rr;:rnrr:olnl rrom th .. , ... Iii. 

l>irn:t11r;1te 111 Ril.·l· lk,e;irdi.11~ lkr;1h;1d. l·h·,ulh In 1111 ;1 l.·11lk;1::11e ;it ltiipur 

'":!:!l''I th;1t ( im i' (i1,:;1tnl till dlrllllllNlllll' h. Ltirl~ dll,l' Ill thl' 11·111 ,. gl'lll'. 

:\l·l·nrdin::I~. '' l' ;1rl' l°Plll·l·11t r;11in::1 •ur dlt1rh 1111 lktl·rn1i11i11:: till· ,l.·::rq.::11i1111 

p;1tll'rl1' ;11111111µ lhe i11hrnl lilll'"1I Ill- I:' I>'\.\ marl.er' l.1111\\ 11 t11 hl· lt1\·;1tnl 

1111 dirn1111 "• lllll' ti .. \I ta thl.· < im :!l'l1l' h;1' hl·l·n 111:1ppnl. '' l' 'h;ill l'\ ll·nd 1 •ur 

;111;tl~ 'i' tn ;1 ll I~ dm 11111 ""llll'' In h ••;ill' I Ill· Bph gl'lll'. In t hi' l';t,l.' ;iht111I Sil 

pr11he, \\ ii I h;1\ l' h 1 hl· thnl h 1 pl.1l·l· t Ill· Bph gl'lll' 1•111111\·111 t hl· dm 111111" lllll'' 

;111d then ;11111lhl·r Ill\\ ill h;1\ l' h1 he 11,nl 111 lnl":ltl' lhl· :!l'lll' ;1h111g till' l°nrrl·l'I 

di r111111 "' 'llll'. 

Wl· ;irl· lkll'rm inl·d I h;1I RI· I .I' 11up d;1t;1 '' i II hl· put h • 11,l' in pbnt hrl·nlin:: 

i11,1i1111l·, i111k\ d11pi11g l·111111tril''· 111 Lll.·ili1i:11l· tr.111,kr 1•1 lhi' 1l·d111t1lng\. 
\\\' .1rl· ;1d11pti11g .111 ;1ppr11;1d1h;1,l·d1111 lhl· 11,l. 111 I'< 'I{ l11r RI I.I' ;111;11\ 'i'. 

I'< ·1~ knd' ihdl lt1 'impk ;111111111.11i1111. \\ l' hdil'\ l' th;11 lt1r 111;111\ purp1"l.'' 

I'< 'R \\ill rq1l.1l.·l· lhl· 11111r\ 1k111.111di11:: 1l'd111ique 111 S1111lhl.·rn II\ hridi1.11in11. 

\111rc I h.111,\1t111.1ppnl d1•Ill''111 I hl· ril·l· gl·111 lllll' h.I\ l' hl'l'll 'l'ljlll'lll·l·d .11 l·;1d1 

l'lld t1111h1.1i11inl11rn1;11i11111111 \\ hid1111 h;1 ... l· thc '' 111hl·,j, ,1I ... 11i1.1hk p1i11w1' 

1111 I'< 'R .1111plilil-.1li1111 111 till· l·1111l''l'1111d1n!..'. 111\·i 1111111 ril·l· '.1ril·lil·, 111 

i 111 l'fl''I. . \h11111 II ill' ·I hi Id 111 I II\' 'l' I'·' i .... 111 pr i llll'r ... h. I\ ,. hl'l' 11 ... \ Ill hl· ... i;n I ;111d 



Herhicide 
tolerance 

t .. ·,11.:d: i111111i,11..·;1,.._·, th1..\ ;1111plil~ h••m 111di1..·:1 ri1..·1..· ;1,111,;:.k (),_\ 'lx·1..·i.._.-.,,1 
ih .. · 1..·\1x·1..·1<."d 'i/I..·. 

\\...- ;n1..· 1..·urr1..·111I~ im...--.ti,;:.;11i11,;:. th1..· ulllit~ ••I th.._.,.._.('( "I{ pr.l\lu1..·t, h•r 1h1..· 
1.k11..·1..·1i••l1 ••f RHJ', h~ dir1..·1..·1 ,1.1i11i11,;:. ,if .1,;:.;1ni-....- ,;:.1..·k \\ i1l11iu11h...- 11...- ... ·d hir 
b(,iui11,;:. ,ir h~hri..li/;11i.i11. 1"111..· ,j/I..· ,ii('( ·I{ pr.idu1..·1, ;1111plili1..·d lrllm :1,;:.i\1..·11 
h 1<.-u, ;1pp...-:n-. 1, 1 h1..· r1..·;1" 111;1bl~ ... -, in,1;1111 ;11111 i11,;:. i11.li1..·:1 \ ;ni....ii.._·, hul 1.:;111 h1..· 
qui11..· ..lilkr1..·111 .11111in,;:. i11di1..-;1. _j;1pt•ni1.·;1 and lllh...-r 'lx·.._-j.._·, ,ii t Jrc:,1. \\·, . .- ;ir...-
11..·-.1i11,;:. t:1...- h~l"''l~ .. -,j, !h:i1 -..im...- ,if th1..·-..... 'i/I..· dilkr(-111..·.._., :ir1..· du...- h• th1..· 
im11h...-111...-111,if111t1hil...- ...-km1..·111-.. RH.I' ;111;1(~,i' i-. ;1("i p;1rt ,if ,1ur ,;:....-1i.:!i1..· 
;111d hi,1<.·h...-111i1..·:1l-.tudi1..·,,i11 th...- r .. ·,1-.1;1111..·...- ••I ri1..·1..· h• 1h...-cm,1l :1,;:.1..·111,1l 11:1rH1\\ 
hn1\\ 11 k:1f '1"11 .. fi,...-:1-...·. <-_ "'T:111·. l"hi-. hm,;:.u-. i-..•11...- of nun~ 'lx-.._-i.._·, ,ii th...­
,;:....-1m' c-.-,-•. ,"/'"'"' '.\hid: ar...- l..111i\\n t•• pr.l\hh.-.... 1h1..· r...-..1 [•i\i111..·..-r1..-."l"'ri11. 
\\ hi...-11 i ... hdi1..·\ 1..·..I 1,1 pb~ ;111 im1"11.1rt;111t r.•k in'' mphi111 d1..·\ d•1p1111..·111 !lm•u.;:.h 
ii-. ahilil~ h• ,;:....-11...-r:11..: tr .. .-.._. r:idi1..·:1l-. \\ h1..·11 .._.,.._-j1..-..I h~ li,;:.h1. I! j, :1lnh"l 
uni\ ..-r-.;111~ 1t1\i1..· h1 Ii\ in~ .. -di-. ;111,I (1;1, h,.-.. ·n pnip.1 ... ...-d :1, ;1n ;1~...-nl fllr 
phi'" l\I~ 11a111i1..· d11..·n1111h1.:rap~ , 11 .._·;1111..·...-r. 

S...-\ ..-r:1l m;1j, ir :111d min11r <.-rt 1p-. ;ir...- quit1..· ;11.h ...-r-...·I~ ;1l"fc1..·1...-d h~ ( -..,..-, "!'",-" 
di ..... ·;1-.....-.. i11dudi11~ mai/I..·. -..i~ h...-:111. 1x-;11m1. h;111;111;1. h...-1..·t :111d ;1-.par;1~u-. . 
.._.,p.._.1..·i;1ll~ in 1h...- humid 1n1pi1..-;1l r...-~i,in,_ ';11ur:1l r1..·-.i,1:11K...- h1 '(x-1..·i.._·, Ill 
( -..ff•"f"''"" i' ~...-n..-r;all~ \\ ...-;11.. llr thlll-...-\i-.1..:111. ;111d all :1u..:mpi-. h1 ,;:...:11..:r;1!..: 
-..1m:1donal \ ari:1111-. '' i1h 'udt r..--.i,1:1111..·1.: ha\..: l:1ikd. Ri1..·..:. h11\\ ..:\ ..:r. i-. 
.._.,.._..._.ptia 111;1( in 1ha1r,.,j,1;11K...-h1 m;111~ ra1.:1..·, 1 ii< ·_ 1 wc111 ·ha-. h...-...-11i111..-,1q111r;11..:d 
i11l•' ptipubr l "S ;111d C1.:n1r:1l . \m1..·ri..-;111 ri.._·.._. \ :1ri<.'li1..·, 'in"· .. · 1h...- ( '1411'. In 
parti"·ubr. th1..· .._·,1mm11n \\1..·1..·d ··r .. ·d ri ...... ·- i' r .. ·,i-.t:i111 h• ;1lnh"l ;111 of 1h1..· 
appn1\im;1td~ 4- l..111i\\ n r;u:.._·, nf 1h...- htn.;:.u,_ Th1..· ''IK1..·-i111pubr \ :1ri..:1~ 
l...:11111111 i' r..-,i,1;1111 l• :11111ur hall 11f 11t..-,.._. r:...-..- .... I In\\.._., ..:r. 1 ·Ill\ 11f 1h1..· ri1..·1..· 
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peptides 
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hormone 

,J111\\ 11th.11th.._·,.._· .._·,1mp1i.i11: p1.:ptid1.·, ;d,11 11.·1..·1';.!ni,._· ;1n1ifl1•1.li1.·, in m;t!.1ri.1 

m!1:...-kd hum.111,.._·1;1. \\ .... ;ue 1..·urr .. ·1111~ ...-11...-d,in~ l-1..·1..·I' r...-'1'•'11''-· i11 mi1..·1.· ;111..J 
\\ ;_h hum;1n T-1..·..-JJ,_ \\ ith th ... , ... 1.."l•mp1i-..i1e pq11id1.·,_ 

T'' 11 '~ nthd i1..· pq11 j,fc, In •m 1hn1mfl1 •'f1' •ndin rebkd ;u11 •n~ n111u' pn 11ei11 
1 IR.\1'1. :11111n;1pep1ide ;1t1d ;1 J:-..,..·,idu1.· pq11id1..·. \\1.·re ,~nth.._·,i,nl. The,..­
p...-p1i.fe, h;1\ ... ,J111\\ n , 1.·r~ .. -11 .. ·1•UL1;.!il1;.! r .. ·,ult' in b11th 'J'1•r11/11it.: ;ind 
m1..·r11111ii..· ill\.1,i11n inhifli1i,1111upr.1 110·, inhifliti••nl. S1ru...-iur;d 'tadie' •'11 
1he 'm;dkr p,:ptide ;1r1..· in pn1;.!r1..·"· \\ e thl\\ pbn 111 .._-.1n1..·et11r;111..· 1111 1h1..· 
dch·lt1pm1..·111 ••I ;1 flJ.111d '-i;1;.!1..· '~ t11h1..·ti1..· mul!ipk 1..·pir.1p1..· pep1id1.· . .-\lkr 
t•flt;1inin;.! ;11..·t1mpkk immu1h1lt1;.!i1..-;tl pr.iii le •'ti the .1bn\ .._. l\\t• p••I~ peptid .. ·-. 
\\ ... prnp11-.e !• 1 1..·;1rr~ , •ul It 1\i1..-.1J, ';.!~ e\periment-. in .11 k;1-.1 I\\ ti ;1nin1;tl 
'~'km-.. bdt1r1.· pbnnin;.! ;111~ dini1..·;d e\pni1111..·111-.. lt!'-1..·d ,111 11ur rec...-111 
r .. ·-.ulr-. '' ith B- ;rnd l"-cdl epi1t•p1..· ide111i!ic;1ti••n. \\1.· ;d"' pr11p11,.._· 111 de-.i;.!n 
n111re muhipk 1:pi1t•p1..· peptide' 1..·11rr1.·-.p,1ndin;.! r.• :-.3 (..() pn•kin. in 11rder 111 
de\ dq1 ;1 hft1,1d ... 1;1;.!e m;1bri~1 p1..·p1id ... · \ ;11..·1..·ine. 

llirudin_ ah:' ami1h1 .11..·i..J ptil~ pq1tid .. · !n1m 1h1..· k .. · ... ·h. i' ;1 hi;.!hl~ -.p .. ·cili1..· 
;md pntent inhihi1t1rt•lthn1mhin. ll lu' h .. ·en -.lh1\\ n th;1! ( ·-krmin;tl !ra;.!meni-. 
til hirudin ...-;m !tirm th .. · h;1-.i-. lnr dc\ 1.:lt1pin;.! ;1 '~ nthdi...- peptide inhihir.1r ti! 
1hr11mhin. \\ ...- h;1\ ...- '~ nth...--.i-....-d -....-\ ...-1 ;ti ;1n;1lt ';!lie' h 1 lurthcr c1 •m:b1...- -.1ru...-rurc­
lun...-i it lll r1..·btit1n-.l1ip' ;ind h;1\ .. · f,1und th;1! ;u1;1lt10'.u1.·, ,k,i;.!n...-d 111 h;1h· 
pr...-ler1..·n...-.. ·-. t.ir hd1...-;tl -.1ru .. ·1ur...- -.1111\\c,I p•1t1r 1ir 1111 ;1n1i1hn•mhin ;1~·1i\ i:~. 

\\·e l11und that the hi11:1...-Ii\ ii~ i-. hi;.!hl~ -.equ...-n .. ·...- -.p...-...-iti...- .md th;i! r...--.idu...--. 
:'2-ti3 c11n!:1in th.: mininul -..:qu.:n .. ·.: '' i1h m;1\imum inhihiti11n ;1.:ti\ it~.\\.: 
h;1\ ... -.111..·...- .. ·"lltll~ d.:-.i;.!111..·d ;1nd '~ t11ll .. ·-.i-. .. ·d peptide-. 1..·11nt;1i11in;.! th1.: ( ·_ 
1...-rmin:d hindin;.! d11!11.1in jt1i11..:d 1lm111;.!h ;11111n-pcp1id..: li11I...:r lt1 ;i 1rip..:p1id1.: 
inhihi1t1r -...:qu .. ·111:..: I D-l'h..:-l'r11-.\r;.!-.\ I Iha! j, -.upp11-...:d 1t1 lit in th..: c;11;tl~ 1i1..· 
;.!n111\.: 1111hn1rnhin. : h1..·-...: hilu11...-tit1n;tl p..:p1id..:-. ;1r.: n111re p1•t1..·111 tlun th..:<·. 
!l..·rmin:tl lr.1;.!m.:111-. ;d11n..:. '.\11'.\ tlut th..: cr~-.1;tl -.1ru .. ·1ur..: 11! lhl.' 1lm1mbi11-
hirudin ct 1n1pk\ j, I..n11\\ n. ii mi;.!hl he p11"ihk h 1 d..:-.i;.!n fl1..·11..:r .uult •;.!11..:-. l11r 
1hr11mflin inhibit ii Ill. 

Structural Biology~ 
b)Mammalian Gene Products 
().S. \\.;111g. Y. (i. \lin. I\. \trjumda. :\. Chath:rjcc. \I. \lalh111ra 

L1rli1..·r \\ .... h.1d '~ 111h1.:,i-. .. ·d. d11n1.·d ;111d , .. ·q111.·11cnl 1h1..· 1hr1.·..: lr.1).!lll1.'llh 111 
:h...- h< ii I ).!1.·111.·. lhc-.1.· IL1).!lll1.'lll'- \\ 1.·r1.· ;1"1.·mhkd in111 .1 1.·11111pkk ).!1.·11..: 11f 
1..·11rr1.:...-r ,_.q111..·n...- .. ·. \\ ... h.1\ ... in-...:r11.·d 1h1..· h( ii I ).!1.'lil.' i11111.1\1.·c111r \\ ith th1.· h1.-.11-
i11d111..·ihk pl. p1t111111kr 11! ph.1;.!1.' i . . \111.·\pr1.·"i1•11k\d111 111-15', 111 r.11;d 
1.·1.·11111.:: pn111.·i11 ";" ;1..-!111.·\1..·d in/.., 11/i. I h1-." I' -.il11\\ 11 h\ pr1111.·in -.1;1i1?ill1-'. 
;1111.·r S! >S-1'.\( ii· .ind h\ 1111111111111,1v-..1\ 

.\lklllph ,Ill" 11,·111!..'. 11l,1d1.· (ti llllJlll" 

1.·11111h111.1111111111111 .. · 1111111\\ in).!: dilk. ' 
ll'-111).! \,1ri1111 .. 'l11•n!..'. p111111111l'1-. .. 1 l\\1 
.... 111d111111h 1 •I !..'.l'lll' i11d111.·111111. 

•111.· k\ 1.·l 1111.'\Jlll'"l••ll fl\ II\ 111;.! .I 

in-. 111 /.'nit. d1lk1,·111 \ n·t111-. 



Recombinant 
human ·:-interferon 

Rrrnmhinant ·;-intrrfrmn 
<''Pn"rdd in f.. n•li 

undrr lhr innurnn of 
lhr i.-PI. prnmulrr. Th<· 

lrfl panrl •h•"" lhr SllS­
P. \(; E anal~ •i•. I .anr I: 

•landard 
-1, .. : Ian<'• !-S 

and 7-11: dun<'• hrarini: 
·:-" .. i:rnr•: lam·• 6 

and 1); rnnlrnl pla•mid. 
Thr riJlhl pan<!'I •hn"' 

lh•· h.p.1.•· anal~,;. of lh•· 
·:-"t· ohlainrd from 

purilird indu•ion hodi<''-

Recombinant 
hirudin. 

. ,, 

Th.: ·;-IF\ g.t·nt· ha-. h..:..:n ..:xpr..:-.-.t·d to aht1ul htl', 11f lt1lal prot..:in in/-.. 
coli. lkcm ... ..: of thi-. high l..:\d 11f ..:xpr..: ...... ion. th.: prt1t..:in i-. ohtain..:d a-. an 
indusion hod\·'' hich n..:..:d-. 111 ht• -.oluhili.t..:d lw d..:naturati11n-i..:naturation. . . 

Tn this ..:nd ,,.._. hop.: lo d..:,·dop a ... impk and ::n11wmit·al purific1tion 
pnx:..:dur..: for pot..:ntial indu-.trial us.:. \h· puri fi..:d th.: indu-.ion ht1di..:-. ( IB) 
c11ntaining. r..:n1mhinan1 ·;-IF'.\! hy sonicati111l. rl.'mm·ing. thl' t:dl d..:hri-. hy 
t·..:ntrifug.ation and th..:n colkt·ting. th.: I B hy furth..:r t:..:ntrifog.ation at hig.h..:r 
spt:..:d. Th.: purity of r..:c1 imhinant I FN in th.: I Bi-. mor..: than ''I I'; ;1-. asst•ss..:d 
by SDS-PA<.iE. Furth..:r purification was cmi..:d out hy g.d filtration I IPL(·. 
Th..: HPLC purifi..:d mat..:rial ... ho\\ ..:d po-.iti\..: r..: ... ults with ELIS:\ carri..:d out 
using. anti-human ·r-IFN antih11di..:s rais..:d in rahhits using conun..:rt·ially 
aYailahk r..:t·omhinant human ·r-IFN. 

Initial dforts to s..:t up a hinlogic1I as-.;i~ for ~·-IFN u-.ing tlw WISH cdl 
lin..: and \..:sin1lar s!omatits \·iru" ( \"S\') w..:r..: not n:ry ... ucc..:s ... ful di•.: to th.: 
slow growth rail' of WISH c..:11 lin..:. W..: haw nows\\ itch..:d m·..:rto th.: VERO 

c..:11 lin..: and VS\·. Th.: prdiminary r..:sults ohtain..:d from using this a-.-.ay 
syst..:m and ·r-IFN purifi..:d hy contnilkd por..: glas-. rnlumn chromatography 
and rl.'wrs..:d phasl.' HPl.C arl.' ..:ncouraging. 

IFN 

23456789 

llEJ:ll~ inj 

l=__,,~·o-A.__.__4~·,-m ....... ,n~~ .,., '' ...... . . .. 

llirudin. an ..:xlr..:mdy pnl..:nt anli-coagulanl. has h..:..:n \\ iddy propo ... ..:d 
a' a po ...... ihk drug for lhromho ... is. W..: han: d1..:111ically ... ynth..:-.i1..:d. ligalt·d 
inlo \'..:1.·tor plNlllOmpAJ. dn1ll·d and ..:xpr..:-. ... ..:d in/-.. mli a hirudin g..:nt· 
ha ... ..:d on lh..: known prol..:in s..:qu..:nc..: of k..:ch hirudin \arianl 2. T\\ll don.:-. 
( pl I KM 1-.2111 and pl I KM F2 I 1J) \\ ..:r..: l..:sl..:d for r..:prod111.·ihilitv of opr..: ...... ion 
a" monilor..:d 11\ a do1-inhihi1ion a ... sa\ and U.ISA Th.: t·-.1i111a1..:d vidd . . . 
has..:d on ;tl'I i \ i I y 1k ll'flll i 11;11 ion" i ... 11.5 111,1! I of t"ll It lift'. Opt i 111 i1a I ion 11f y i..:ld 
j, hrin,1! rarri1.·d 0111. Th.: rrromhinanl hirudin h;i... a'' amino ;1rid 11111_1! ~­
ll'rminal rxt..:n-.ion \\ hirh ran hr r..:111m1.·d hy ( 'NBr lft'almt·nt oft hr prolt·in . 



Remo\· al 1lf lh\.· C:\lcn .... ion kad .... to im:rcascd a1.:1t\·it\ of r1x·omhinant hirmlin. 
It is kmiwn that the prc .... cncc ok:\tra amino a\.·ids in the '.\-t~rminu .... of hirudin 
reduces ii.... l"<tpacity 111 hind .... pccifil·ally 111 thromhin. 

T11 im c .... tigak the importance 11f indi\·idual amin11 acid rc .... iduc .... at the'.\­
tcrminu .... 11f hirudin in the binding 11f the prokin II• the acti\·c \.·enter 111

• 

thromhin. I\\ 1' mutati11ns11fhirudin( \ iz.. tyrosine at positi11113111 phenylalanine 
11r alanine) ha\ c hccn generated using PC 'R. The phenylalanine mutant ge1l\.· 
has ht:cn d1111\.·d and dlara\.·tcriscd hy restriction mapping of posit in~ done ..... 
The DNA scquc1Kc was comxt. Cl1111ing and charactcrisati1111 of the other 
mutant is in progrc .... s. hllure w11rk will inn1h·e: 
(i) puritiG1ti11n and scquenl'ing 11f rco.1mhinant himdin and the l\\ll mutant ti.1m1 .... : 
(ii) 1.."har.1\.1crization 11f mutants with rcspcl.1 lo binding to thromhin. 
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The Collaborath·e 
Research 
Programme 
(CRP) 

The CRP \\a-. c-.tahli-.hcd Ill cth.'llUragc jnint rc-.c;m:h hcl\\cc1l IC(iEB 
.ind i1-. affiliaii.: 1.:cntrc-. in ;1rc;1-. ,lf 1.:1.lmOlllll i111crc-.1 anJ Ill -.timublc n:-.c;1r1.·h 
in applied pwjc1.·i.... lllll dirc1.·1I~ rcb1cJ t1.1 1hc ICGEB pwgr;1mmc. hu1 ,if 
partirnl;1r inter(-.! tn the Jc, doping\\ 1lrlJ. 

l. ndcrthc prtl\ i-.ions nf the l·um:nt Fi' c-Yc;ir Pnigr;mm1c. ca1.·h affiliated 
1.:cntrc 1.·an suhmit up Ill foe pr1l(lllsal per yc;1r. ;1ll ,1f \\ hi1.:h arc -.uhjcl·t Ill peer 
re\ icwing hy ICGEB staff ;md cxtcrn;1I referee-.. 

Grant-. Jo not cx1.:ccd l"SS .'5JICICI per annum ;1nJ arc extended fnr a 
maximum period of three years. They arc -.tri1.:tl~ mc;mt to 1.·m er expendi­
tures rdatcd to cxpendahk supplic-.. -.mall item-. 1lf c4uipmcnt. cducuional 
Ira\ d and rc...car1.:h \ isii.... 

The nlllahorati\·c rcscar1.:h pwgramme of ICGEB 1.·ontinued in 11.Ntl for 
a sc1.:1md year. During the first yearoflhe 1.:ollah1xa1iw rcscar1.:h pnigramme. 
11.JXl.J. 1-l 1.:ollahoratiw proje1.:1s re1.:ci\cd grants amounting 10 l.SSXoOJICICI. 
In I I.JI.JO. from a llltal numhcr of -l-l rescar1.:h pro(llisab. -.uhmittcd. IX re1.:ci\·ed 
ICGEB grants amounting Ill LSSl.119.llClll.llCl (fig. I). Listing-. 1.1f the 
projects appnwcd in the f;rsl [WO years of the 1.1peration llf thi-. pwgramme 
arc giwn in Tahk-. I and ~-

Fig.I ICGEB COLLABORATIVE RESEARCH PROGRAMME 

-D 

Grants awarded: 

1988/89 US$ 860.000 

1990 US$ 1. 11 9.000 
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Country 

ARGENTINA 

ARGENTINA 

BRAZIL 

BULGARIA 

BULGARIA 

CHILE 

CHILE 

GREECE 

GREECE 

GREECE 

Table 1 
~~IDO/ICGEB COLLABORATIVE RESEARCH PROGRAMME 1988/89 

Total Number of Projects Submitted = 77 
Total Number of Grants awarded = 14 (USS860,000) 

Title of Project Principal Investigator ln1tltute and Addr111 

Genettc and Antigenic relattonsh1ps between human and Jose L LA TORRE Centro de V1rolog1a A111mal 
animal rotav1ruses. Production of antigens on high Serrano 665 
density cultures of animal cells 1414 Buenos Aires 

ARGENTINA 
Regulation of gene expression during developmental Nestor CARRILLO Univers1dad Nac1onal de Rosario 
processes in higher plants Facultad de C1enc1as B1oqu1m1cas y Farmaceut1cas 

2000 Rosario · Santa Fe 
ARGENTINA 

Nutritional improvement of root crops by engineering Mauro CARNEIRO S.A.l.N. Parque Rural 
70.770 Bras1l1a-DF 
BRAZIL 

Tomato Spotted Wilt Virus (TSWV) Genome structure & Atanas AT ANASSOV Central Laboratory of Genetic Engineering 
development of resistant tobacco plants 2232 Kostinbrod · 2 

BULGARIA 
Development of new vectors for gene expression 1n Kahn P DUDOV Central Laboratory of Genetic Engineering 
mammalian cells 2232 Koshnbrod · 2 

BULGARIA 
Microbial degradation of l1gnin studies on the Rafael VICUNA Untvers1dad Catohca de Chile 
bas1d1omycete ganoderma applanatum and bacteria Departamento de B1olog1a Celular 
metabolizing hgnin-related compounds Casilla 114-D 

Santiago 
CHILE 

Development of improved d1agnost1c and prevention Arturo YUDELEVICH M1crob1ology & Molecular Genetics Unit 
systems for typhoid fever Dept of Cell Biology 

Faculty ol B1olog1cal Sciences 
Catholic Un1vers1ty of Chile 
Casilla 114-D 
Santiago 
CHILE 

Structural and genetic analysis on the four alph-hehx motif Michael KOKKINIDIS Institute of Molecular Biology & Biotechnology (IMBB) 
in proteins P 0 Box 1527 

711 10 Herakhon 
Crete 
GREECE 

Structure and pathogenic1ty of the acetylchol1ne receptor Socrates TZARTOS Hellenic Pasteur Institute 
127 Vas. Sol1as Ave. 
11521 Athens 
GREECE 

Analysis of the organization and expression of the Plum Etth1m1a Mina TSAGRIS Institute ol Molecular Biology & Biotechnology OMBBJ 
Pox Virus (PPV) genome P.O. Box 1527 

711 10 Herakhon 
Crete 
GREECE 



Country Title of ProJect Principal Investigator Institute and Address 

HUNGARY Study of the mechanism of transact1vat1on 1n HTLV and BOROS Institute of B1ochem1stry 
BLV B1olog1cal Research Center 

P.O. Box 521 
6701 Szeged 
HUNGARY 

NIGERIA Mass propagation of trees tor wood pulp and paper S.N.C. OKONKWO Dept. of Botany 
industry 1n N1ge11a University of Nigeria 

Nsukka 
NIGERIA 

YUGOSLAVIA Study of the new gene (NCU) that attects resistance to Dragut1n SAVIC Genetic Engineering Centre 
gyrase 1nh1b1tors Voivode Stepe 283 

P 0. Box 794 
11001 Belgrade 
YUGOSLAVIA 

YUGOSLAVIA Development of vectors for gene expression in lactobac1lh L1ub1sa TOPISIROVIC Genetic Engineering Centre 
Voivode Stepe 283 
P 0. Box 794 
11001 Belgrade 
YUGOSLAVIA 



Country 

ARGENTINA 

BRAZIL 

BULGARIA 

CHILE 

CHILE 

CHINA 

CHINA 

CUBA 

Table 2 
UNIDO/ICGEB COLLABORATIVE RESEARCH PROGRAMME 1990 

Total Number of Proposals Submitted = 44 
Total Number of Grants Awarded = 18 (USS 1, 119,000.00) 

Title of Project Principal Investigator Institute and Addresa 

Ionic channels in plant cells: Molecular basis F.J. BARRANTES lnst1tuto de lnvesllgac1ones B1oqu1m1cas 
for plant improvement in semi-and regions Universidad Nac1on'll del Sur 

Conseio i'lac1onal de lnvest1gac1ones C1ent1f1ras y Tecnicas 
C.C. 857. Camino La Carnndanga Km. 7 
8000 Bahia Blanca 
ARGENTINA 

Oncogenes and anti-oncogenes in cell Man C.S. ARMELIN ln&t1tuto de Qu1m1ca 
proliferation control Departamento de B1oqu1m1ca 

Universidade de Sao Paulo 
CP. 20780 Sao Paulo 01498 
Sao Paulo 
BRAZIL 

Molecular basis of cystic f1bros1s 1n Bulgaria Luborodna KALAYDJIEVA Laboratory of Molecular Patholoqy 
Institute of Obstetrics 
2 Zdrave St 
1431 Sofia 
BULGARIA 

Studies of the stress response 1n b1om1ning Carlos A. JEREZ Dept. B1oqu1rnica 
microorganisms. Possible 1mphcat1ons 1n the Facultad de Med1c1na 
improvement of the b1oleach1ng process Univers1dad de Chile 

Casilla 70086 
Sant1;:igo 
CHILE 

Saccanf1cat1on of straw: use of enzymes from Jaime EYZAGUIRRE Department of Cell and Molecular Biology 
native fungi Univers1dad Catol1ca de Chile 

Casilla 114-D 
Santiago 
CHILE 

A novel. efficient and powerful method for site- Qi Song WANG Institute of Genetics 
spec1f1c mutagenes1s Fudan University 

Shangha1200433 
PEOPLE'S REPUBLIC OF CHINA 

Studies on structural mechanism of prolonged- Da Cheng WANG Institute of Biophysics 
acting and highly potent human insulin Chinese Academy of Sciences 

Zhong Guan Cun 
Be111ng 100080 
PEOPLE'S REPUBLIC OF CHINA 

Transformation of sweet potato (lpomonea Sergio PEREZ TALAVERA Centro de lngeniena Genetica y B1otecnologia 
Batala L ) for 1ncreas1ng its nutnt1onal value as Ave 31 enlre 190 y 158 
food and animal feed Cubanacan 

Cwdad Habana 
CUBA 



Country Title of Proiect Principal Investigator Institute and Addrecici ·-
GREECE Photosynthetic Weller cleavage and 1nh1b1tory Derrntrios GHANOT AKIS Department of Cherrnstry 

etfect of herbicides University of Crete 
P 0 Box 1470 
GH-71110 lrakl1on 
Crete 
GREECE 

I 
GREECE Structural and functional analysis of human Nicholas MOSCHONAS Institute of Molecular B1oloqy & B1ot1::chnoloqy 

glutamate dehyaroqenase Foundation for Research & Technoloqy 
P 0 Box 1527 

I 71110 Herakl1on. Crete 
GREECE 

·-
I rlUNGARY Characterization of DNA binding proteins Ferenc NAGY Institute of Plant Phys1oloqy 

involved 1n the regulated expression of a wl1eat B1olog1c<1I Research Centnr 1BRC1 
chlorophyll a b D•nding protein Hungarian Acilderny of Sciences 

P 0 Box 521 
H 6701 Szeged 
HUNGARY 

HUNGARY Structural studies on sequence specific DNA- L<1szto OROSZ Agricultural B1otr;chn<;l(Jqy Co111r,r 
protein interactions P 0 Box 170 

2101 Goaollo 
HUNGARY 

N:GERIA The 01oloc;y of bananas plantains and of TunrJe FATUNLA Depilrtmont of Pinnt Sr,1f:U . .f: 
s1gatoka 1n !he breeding for resistance to the Obafr:n11 Awolowr, Un1vr:r•;1ty 
s•gatoka leaf soots ILE IFE 

NIGERIA 
NIGER:A Screening o1 the an1tmutagenic and genotox1c Emmanur;I OBA SE I Kl· E BOA Dc1parlrnr;11t of Pl1i-H111acr;u11cal M1crrJIJ1011,qy 

ac!1v1t1es of extracts of several erl1ole Coll<:CJf: of Mnd1u1I Sc1r:11cc:s 
vegetaoles plants and mushrooms commonly Un1vms1ty rif Br1r1111 
consumed 1n N1ger1a Ber11n City 

f-JIGERIA 
VENEZUELA A 01lot pro1ect of the application of nucleic acid Hilda A PEREZ lnst1t1Jto Veneznla110 rJF: lnvr:st1w1cronn<; C1011t1f1u1s 1JVIC1 

prooes to malaria diagnosis 1n Venezuela Centro cle M1crotJ1olog1a y B1oloq1n Cr:lular 
Lab lmmunoparas1tolog1a 
Apdo 21827 
Caracas 1010A 
VENEZUELI\ 

YUGOSLAVIA Molecular Diagnostics of Genetic and Ana SAVIC Institute for Molecular Gflnet1cs rind Gonot1c Enq1nr;er1nq 
Infectious Diseases P 0 Box 794 

11001 Belqraae 
YUGOSLAVIA 

YUGOSLAVIA Sequencing by hybr1d1zat1on Method Radom1r CRKVENJAKOV Institute for tJlolecular Ger~t1cs and Genr!l1c Enq111enr1nq 
oevelopment on gamma vectors P 0 Box 794 

11001 Belgrade 
YUGOSLAVIA 

YUGOSLAViA Genetic and protein engineering of penicillin Vlad11nir GLISIN Institute of Molecular Genetics anrJ Gr:met1c E11q1nr1r,r1nq 
acylase P 0 Box 794 

11001 Belgrade 
YUGOSLAVIA 
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Training Programme 

.-\ t\\'lH.:omponent prngramme 11f short anJ long-term training acti\ ities 
has heen initiated to allow the Centre to reach one of its most founJamental 
targets. namdy to disseminate -..tate-of-thc-an hiotcchnology to scientists 
from Jc,·doping cou11tris. 

In so far as long-term training is concerned. ICGEBawards post-doctoral 
fellowships to member-countr~ scientists Oen fellowships a year per Com­
ponent) fur one year with the possihility of renewal for a second year. 
Another ten tdl1m ships arc tenabk for work in sckcted Italian laboratories 
on programmes rdatcd to those of the Centre. 

ICGEB rccci,·ed lJlJ and 2112 applications for fellowships in I lJXlJ and 
1990 respectiwly. Of these. 22 candidates were sekcted in l lJXlJ and 2o in 
l lJlJO. They ha\ c been assigned lo research teams in the New Delhi and 
Trieste Components of ICGEB as well as in sckcted Italian Institutes. The 
tdlowships arc distributed to candidates from 21 Memhcr Countries.Fig. 2 
gi\ es the rnllccti\ c data related to this programme component. whereas 
Tahks 3 anJ .i prn,·ide a rnmprchcnsi,·c list of placements. 

ICCEB fellowships range bet\\Ccn USS 15.0IHl-20.0110. 

ICGEB FELLOWSHIP PROGRAMME 
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Tahk .\ 

ICGEB FELLOWSHIP PROGR-\\1:\IE 1989 

\umhrr of ~1-.mts anardrd = :?:? 

\aml' 

Dimi1.:r DL\llR< l\ 

hrd;rn l\.RL\KO\ 

lbni&1 Dl\11 I P.O\ .\ 

Slw1g-Zi111ng .\I 

fong1111 Lil. 

Ii' .I 1-...\\(j 

.1.:'u' .\b,LtrdP ( iR\\.I.\ 

\brih.:I Cil !:RR.\ 

l.ui' R<>DRI< il LI \11·\0C\I 

\l11hamn11:d S .. \-S.\I. \\I \l\11\IOl I> 

\Ltgd~ S. R.\DY 

\bria SZ \I,.\( ·s-1>< >BC >I.I 

l'.:!L'r \.\(j' 

.\!lib \IOI\ \R 

S;1ri1;1 \\ inilrL·d \.\/.\({( I II 

.\k.:L·I .\hL·d Y.\SSU·.\ 

hmail 1'. SI ll BBi R 

l.1rk;1d I .\I I. \I I 

\l11h;1111L·d I TT\ YI Bl 

Sh1111ka1 I' \R\l/ 

l'r;N·fl Sl \I !\.\\.\II ({I 

hl1111111d11 B.\RRIO"i 

II 

lonntr~ 

Bulg.ir1.1 

Buig.ni;1 

Bulg.1ri;1 

( ·1im.1 

< 'hin.1 

< ·1111u 

< ub.1 

( ·ul\1 

I g~ p1 

I·::~ pt 

I lun,:;1r\ 

I lung.in 

I lu11,:.1r~ 

lnd1.1 

lr.1q 

l1.1q 

l1.1q 

1'.1k i'Lill 

I l1.11l.111d 

llo't I.ai1Uraton 

I~ <ilB. lr1''"- h;1h 

II. C iUt \,·\\ l>...1111. lndi.1 

I('( ii B_ ., ril..''lL'. (1;11\ 

(( ( ;11t I flL''k. lr;1h 

1\1·.\. R1lll1L'. II.ii\ 

IC« iLB. I rlL',IL'. h;d\ 

1 IH · < \ R. ({, •m.:. I r;1h 

(( ilH ( \ R. 1'.1\ Li. 11.1!1 

ICCil·B. I 1i..-,1 .... l1.1h 

I<< rl·B. \,\\ l>..-lhi. lndi;1 

IC iBI·. < '\R. 1';1\ 1.1. 11.ih 

IC ( il·B. I r1.:'"-" 11.111 

\S\ \DI C'\R. B.1r1. Ii.ii\ 

{ \I\. 1·111[1..'!l ..... '. IL1h 

IC'! ii.I>. I ril·,1 .. ._ Ii.ii\ 

CS.\\ C\R. R11111 .. " l1.1h 

l(iBI ('\({ 1';1\ I.I. II.ii\ 

IC< ii B. \,·\\ lklhi. lndi.1 

IBC (\I{. R!llllL'. IL1h 

I< <ii .B. I ril·'ll. II.ii\ 

I< < d B. I 11c·,1, .. 11.111 

I< <ii B. \,.,., I kl hi. lnd1.1 



Table-' 

ICGEB FELLOWSHIP PROGR-\\1\IE 1990 

\umhl'r of ~rants anarded = 26 

\atlll' 

( "hikh Bl:\< iR.\ 

C1rl1" . .\lbt:rtP \ILi.i) 

.\kpndn1 J1"t: \IL\ 

su,;1n;i (il.\\I Bl.\(il 

l:li1.1ht:1h (-.;.inu\11 (il\IBO 

S' l'ILi11;1 T0\10\ :\ 

Lui,;1 .\n~dil·;1 _.\R.\\LD.\ 

:\1an .hn ZI I< H. 

Ji.im,.:n Zll.\\<i 

Zhipin!:! \\I:\< i 

Zih;11 «)I 

lbn) Ill~ Yl .\\ 

R.:111.: DLUi \()() 111:1\\.\\()1./ 

lk:in.1 .\. < iO\/.\LLZ ROl>RI< ol I:/ 

\l11h;1ni.:d I klnn l.t.-BOR. \I 

.\hm.:d .\hd.:I ');tl;im 'il·TI I\ 

<i~llr~~ Sl\IO\ 

IH1 SZ. \BO 

\likln' CSUUO 

S. B.\l.:\JIJ 

Bit.I\ \(-.;.II\! 

.\k";1nd111 I< >SSI 

. \hdul R 11;1q11l· \I I \IC>\ 

< ·.1111" .\lhl·r111 B.\RR< J\ 

b~hrl·ldin C 1\111{ 

I ;11,l\ in B \C ill 

< ·ountr~ 

. \l::.:ri;1 

.\r::l'ntin;1 

. \r~l'ntin.1 

.\r~l'nlin.1 

Br.11il 

Bul~;1ri.1 

( "hik 

< ·11in.1 

< "hin.1 

l"hin.1 

< "hin.1 

( "hi1t1 

( "11li;1 

< ·uh;1 

l.~q11 

I !:!'pt 

II 1111::;1f\ 

I lll11'..'..lf\ 

II 1111,:.1r1 

l11di.1 

lr.111 

I 1.1 ii 

l'.1k1,l.111 

l\·111 

')ud.111 

I 11r~l-1 

Host l..ahorator~ 

ll ·c il:B. ·1 ri.:,tt:. lt1h 

IC<il:B. Tri,,1-:. lt;tl\ 

l \I\. I !11rl'IKl' LCIB. Ital\ 

IC<it:B. Tril',lt:. ltah 

ICiBl C\R l'a' ia. Ital\ 

CB\I C\R. R1\llll'. ltah 

l "\I\ . R11m.:. ltah 

ISC lkr~;111111. lttl~ 

I( ·c il:B. I ril',ll'. ltah 

IC<il:B. Tri.:,ll'. Ital' 

l \I\ .R11111l: ht. \"ir.. lttl\ 

IC<il.B. \.:\\ lklhi. lndi;1 

llff\I\ \lil.111. lt.1h 

IC< 1LB. I ri.:,ll'. 11;1!. 

( Sii ( "\R. Turin. lt;tl\ 

IBC C\R R11nll'. IUI\ 

IC<il.B. I rit:,k. lt;tl\ 

ISS R11n11:. lt;tl\ 

IC<iLB. lri''"· lt;1h 

IC<ilB. Tri''"· lt;1h 

l<<iLB. Tril·,1-:. lt.1h 

I< < il-B. I ril·,tl·. lt;1h 

IC~il-B. \l·11 lklhi. l11di;1 

l \I\. \libn. l1;1h 

ICC ii B. \l·11 Ill' I hi. l11di;1 

I< ·c ii B. I ril''"· led' 
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Table 7 

ICGEB Courses - 1991 

Pr;1d1l;1[ < ·11ur,..-: 

P . .-\nuti. R1•m.: 
\IOLHTL\R BIOLOGY :\\D Dl:\(;\OSIS 
OF lffU\\ P.-\PILL0\1.-\ \"IRlS 

l'rad i~·.tl f11ur~: 
J_ lk1111dt. 1(-(il:B 
RFLP·s I\ PL\\T BREEDI\(; 

l'r;Kt i~·.d C ·, ,ur,..-: 
J_ Sa11hlfl1i: C 1. ( ·;1,0•11i:. Bu..-111" .\iri:' 
PROTEI\ .\\D PEPTIDE PrRIFIC\TIO\. 
\II( "ROSEQl"E\( "I\(;. BIOTECH\OUl(;l(-_\L 
.\PPIJ(-.\ TIO\S 

Thi:11ri:1i~·;i[ C11ur-.c: 
T.J. Silha\\. l'rin1.."d1111 
B.\(TERl:\L <;E\t..TKS 

I h1.:11rdi~·;i[ < ·11ur,i:: 
( i. R11mi:11. ( ii.:1111\ a 
HDI..\\ <;E\ETKS 

·1 hi:nrdiGil ( ·,,uhi:: 
Ci. T11.:,:hi11i- \"ak111111i. R11n1<· 
n:.\ST \IOLHTL\R ca:\t:TICS 

l'r;1di.:.tl ( ·nurw: 
( ·. \. BnN·hi. [( ·c il·.B 
lE:\ST \IOl.E<'l.L:\R <;E\ETl("S 

lnti:rn.1ti11n.il s~ 111p1 "ium: 
I· .. (i;1lli C.\". Bru,d1i. \lil.1111• IC<il-H 
PSf:t'()O\IO\.\S BIOl.O(;\' .\\D HIOTECll\OLO<;\' 

l hi:11ri:ti1.."al ( ·nur,i:: 
I.Ci !l. 111111(. Bri,1111 
ca:\ETIC\U.l \l.\\IPl'IXn.n rnu;_\\IS\IS: S:\H:Tl 
I\ THE L\HOR.\TOR\' .\\I> TllE E\\'llUl\\IEYr 

( ·11nkri:n1.."i:: 
.I. lkringi:r Ci. l111t11". llr1,1nl IC<il ll 
c;E\ETIC\U.l \l.\\IPl'l..\TE() OR(;_\\IS\IS: Rt:nsr 
DEH:l.OP\IE\TS I\ RESE.\R('ll .\\I) REl.E.\SE 
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l'r.1..-:i.-.tl l ·,,ur-..,·: 

ll. lkuti.1~. Sr.rnt.•;,: 
l"(l\IPlTER .\PPUl._\Tl<l\S 
I\ \101.ElTL\R RIOLO<;\ 
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1\..1\.. L:\\.tr1. IClil·B 
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Tahll' 8 

ICGEB '.\IEETINGS - 198811989/1990 

Work..;hop S~ mposium 

FRO\I PROTEI' STRU.Tl"RE TO 
PROTE" E'<;l,EERI'(; 

S~mposium 

\IOIH TL\R _\\I> (;E\ETIC 
\PPRO.\UIES TO PL \\T STRESS 

( ·ollot1uium 

Hl\.\RYOTIC (;E\E RE<;tL\TIO\ 
\\I> E\PRESSIO\ 

l.((;\I\: STRl"CITRE. BIOI>H;R\l>.\TIO\ 
\\I> PRKTIC\l. l"TllJZ.\TIO\ 

lnll'rnalional s~ mpo,it1111 

PSHl>0\10\ \S BIOt.rn;y 
\\I> HIOTITll\01.()( ;y 

(;E\ETH" \I.I.\ \IOI> ff IE I> OR(;. \\IS\IS 
FOR THE l 1>•H1,. 

1988 

1990 

John lknn..-it 
ICCil-.B 

J11-.1.·ph 1';1p;1111;1lh1.·;1!.i-. 

< irn:\X 

L i.;.;i1d1:il-.l.i- t-;.;1t-.ir 
l-.r;1..-I 
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lh1.· ,·11mp11 t...-r in I 1 •rnut i1 •n r"" 111r._·,· -....-r\ i,·,· t I< ·< i I· Bn...-t Ii-.. .drc-.1d\ 1 •p1.·r:1-
t 1Pn.tl .1t th1.· I ri1.·-..fl· < ·1•mp1•111.·nt 1111< "<ii B. 1"11,· -..,·n (,-,. i-..inknd .. :dt1•1'rt•\ id1.· 
tlr1.· 11J1.·.1n-.. 1•1 ,·t•mhinin;.: ,li-..pcr-..,-d r,·-..,·;1rd1,·r-... r,·-...1ur1.·1.·-.. ;!nd inlt•rt11:1titlll 
int•• .1 -..in~k· i111,·;.:r:1i...-d ,-.1mp111L'r .ind 1.'l•lllllllllli,·;1tit•n-.. c'll\ irtllllllc'nl. th11-.. 
,tr1.·n;.:1h,·nin;.: \kmb,·r ( ·t•11ntri ... < ,-.1p:1hilit\ in bit•tc·1.·hn11l11;.:\. 

.\c-1.·1.·...-.. It• th,· IC<il Bn<."l 11.·-...1ur1.·1.· i-.. :1\:1ibhk lt• :tll IC<il·B \kmh,·r 
( ·tiuntn -..,·i1.·n1i-..1-... l -..,·r -..uppt•rt :111d tr.1inin;.: '' prti\ id..-d :ind ;1 d...-t:1ikd 
m.1nu.tl 1k-..1.-rihin;.! t h1.· -..\ -..r..-m ·, -..,·n i,-,., .ind -... •fl\\ .ire· h:1-.. h,·,·n di-..1 rihutcd 
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,·,1111pur:1ti11n:tl i...-dmt•IP!-'.\ in n11•l1.·c·ul.1r bit1lt•;!~ It• th1.· I< ·c ii B r1.·-..,·:11d1 
,·t•111n111nit\ I h1.· m.1jt11 t•hj,·,·tl\ ,., ••I th,· IC ·c ii Bn1.·1 r1·-...1111,·c :111·: 
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Hardware: 

On-line Sen ice 
Software: 

On-line Senice 
Database Lihra1): 

Support: 

Software lihrar~ for 
pers•mal computers: 
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th'-· bh11r;11< •ril.·, :ind 11ffi•:l.·-.. Th.: !'ri,;,:i:1al 111l.·d1;1ni-.111 f, i; rl.·1111 •!1.: :K·l.·l.·" ll • 
th.: ll"<iU~n..:t rl.·-.,iurl.·..: 1-. ·.1;1 thl.· \..25 l'uhlil.· lbt;1 '-L"l\\11rb tl'l>'-l. 
IC< ii· Bn..:t j, l.·,1nnl.·l.·tl.·,I 111 thl.· II. \I'. \C \..25 l'D'- 'i.1 ;1 k;1-.l.·d d:11.1 
l.·1•111muni'-·:1ti1•n 1i1ll.· :tlh"' in~ h•r fh -.im11lt;1; 1l.·1111-. in l.'l•:nin~ -.-.•nnl.·di1lfl,_ 
. \l.·-.·.._.,.., h 1th..: I( ·c ii·. Bn..:t r..:" •ur-.·..: j, ;I\ :1ibhk I•• :iii il <ii: B \kml'n < ·, •untr\ 

,._·i..:111i-.i-.. '' i1h prd'- ~..:111:l.· ~i\ ..:n l1 llh1•-.l.· 'l°i.:nt i-.1-. '' lw-...: r..:-..:;1rd1 i' ,lir..:-.·th 
r..:L1tl.·d 11• thl.· r'-''l.":trd1 ~11;1(-. ,,f I<·< iEB. \\·.._.:Ill.' l"urr..:llll~ in thl.· pr1•l°..:" ,,f 

:t"igning u-..:r ;1(l"llllllh h • \kmhn ( ·, •unlr~ 'l°i.:111i'1' in ;1dditi1 •n I•• ;1 ...... i-.1in:-: 
th1:111 \\ ith 'l.'tting thl. ;1pprPpri:1tl.· 111nl' I•• l.·1•111m1111iL1tl.· \\ ith thl.· I<·< ii· Bnl."! 
fl.""•url.·.: .. \ d.:r:1ikd l 'l.·r-. \l:tnu:tl h:1-. h..:l.·n prq':1rl.·d ;111d ''ill hl.· di-.1rih11kd 
111 :tll u'cr' 1•1 thl.· '~'t'-·m. I hl.· I< 'Cil-B1ll.·t -.\-.kill ;ti"' -...:n.:' :1, ;1 1r:1inin:-: 
r.: ... 11url.·'-· ;111d '' :1-. u-...:d l."\t.:n'i' d~ durin:-: th.: I "'It I I< ·c ii· B 1'L1l.·;i.::tl < ·, •ur,,· 
··< ·,1mpu1cr \pplil".1ti11n' in \l11kl"ul:u Bi .. h·~~ ··. 

Till.· f11lhl\\ in:-: i-. :1 'lllllll1:1n 1•f thl.· L1'-·ili1i..:-. :ind 'l."f\ i._..._., :t\ :1ibhk I•• 
u'.:r' 11f I( ·c ii: Bnl.·t. 

(:t) lm..:r:1.:li\l.". tim.: -.haring 1.'lllllJllll\..T' in.:luding :t st·, -+_No. Silil"llll 
< ir:1phic' -H> 21 t l :ind ;1 ...... P.:i:111:d p.:riph.:r:1l '-·quipm..:111 ( l:tpl.· dr;\ .._.,_ di'k' ). 
I h) T..:k'--.1mmunic11 i"n :1.:.:.:" 1111 h.: l."11111pu1.:r 1hn1ugh 1 h..: u,.._. .. r th.: l'uhli.: 
D:it:t '.\.:t\\ nrk ( \..251-..:r\ il°..:' .. \ dirl.·l·t di:tl 1d..:ph1•n.: linl.· j, al"'' :1\ :1il:thk 
r .. r di r.:.:t l.'llll!l<.:l'l illll (p [ h.: l"l •mpu!.:r. 

(d .\l.°l.'.:'" 11111· • ...- lnkrn.:t f1•r '' 1•rld'' id.: d.:clnlfli.: mail. fl'lllt1k h•:-:in. :ind 
lik tr:in,kr c1p:1hili1i.:'. 

( :t I I n1dl i< il.·n.:t i.:' Suit.: \\ hid1 l."Pllt:ai n' l.·11mpr.:h.:n'i'.: pr11gr:111i-. f, •r r.:pr.:­
'l.'llt ing :ind manipubtin:-: nu1.:ki1.: ;a.:id :ind pr111.:in '.:q111:n.:.: d:1t;1. 
I h I l'.\SI< ii rl :and DIS< ·c >\TR p:1.:k:11:!.:' r, ir th.: :111;11\ ,i, .,f pn•t.:in t..:rti:ar~ 
... 1ructur.: .... 
(l') F.\SI .\:and TF.\SL\ f.,r ,l.·qu.:nl·l.· ,jmibrit~ ,.._.;1rd1ing. 

(d) IR\. l11r ih'-· rapid rl.·tri'-·' :ti 11f wqu..:nl.·l.·, fr11111 thl' d:1t;1h:1'l."'· 
(..:) ( ·111,t:tl l11r thl· :tlignm..:nt 11f multipl..: ,l.·11111.·nc..:'. 
( f) l'hylip f11r th1.· '-·,,n,tru1:ti11n 111 ph~ h•gl'ni'-''· 
(gl (i\I f11r thl' :1u!11111:11nl ;1na(~,j, 11f l'Ukar~111i.: '<:l(lll'lll."1."'· 
(h) \1\1 rnr d.:clrnnil· mail and f11r hulktin (lp;1rd :ll'l'l'". 

Tlll.· lntdli< i.:nl.'!i1:' f11r111:1[(l.'d \ l'r'i"n' 111 thl' < il.'nlt111k ;ind l-.11r11pL·:t11 
\l11knabr Bi11h1g~ I .:1h11r;a!11r~ ( 1-.\ I Bl.) d:at:ih;.-..:' 11f nud.:i1.· ;a'-·id ''-'l(ll1."11'-·'-·'· 
th.: l'r111l.'i11 ld.:111ilicati1111 Jk,11urcl' 1l'IRl ;111d SWISS-PR<>T lihr;ari.:-. 111 

pr11tl' i 11''-'l(lll'lll.l''.1 hl' \' l.'l'll •r B:111kd;a!;ah:.-.l'11f d1111 in!.!' l'l'lor'. 1 hl.· "l.'~ B:an k 
da1;1ha11k 11f l"Pll,l.'11'11' ''-'l(lll'ncl.· :and 11thl'r p;1!1l.'rn'. ;and th.: Rl·.B.-\SL 
r.:,lril·tion l.'11/\ ni1.· da!;aha'l' fr11111 l>r. Rid1;ard R11hl.·ri... 111 C11ld Sprin!.! 
I larh1 •r. 

1 ·,l'rl·1111,11lt;ati1111 h~ tl'kpl11111l· ;and l."kl·tr1111i'-· 111;iil in .addi1i11111111111-li11.: 

:and h:a Hk·, 1p~ d11n1llll'11 I :a I i1111 11 I I Ill· 111;ajPr pr11µ r; a 111111'-·' ; 1 nd I r;a i 11i11 :-: I h rnu ).!h 
till.· (("(il·B '-·1111r'l' ·-c·,i111p111'-·r .\ppli'-·;ati1111' in \lnknabr Bi11l11!.!\ ··. 

O\l."r "" p11hli'-· 1!.1111;ai11 'l.°il·111ilil· 1ir11).!r:a111111'-·' lr11111 IB\I pl·a,,111;al 
l'l•111p111l·r, in :addi1i1111111 :alll•lhl: _-:._.;; prn).!r:a111111l'' l11a thl' .\ppk \Lal·i11111,h 

Ml' ;a\ ;aiLahk l11r '-'"P~ in!.! b~ ICC d·.Bnl'I ll'l.'r'. 



Other Database 
Functions: 

• gathc.:ring ;mJ l-olb1i11g inhmn;11inn 1111 re'e;1rd1 ;1\."li\ itie-. ir1 memhc.:r 
l·ou111rie-.: 
• ;u.:ting ;a-. ;1 huh of an informali1111 lld\\orl,, to prumn!e ;a\\;trene-.-. 111 
l·nmn;c.:rl·ial prndtl\."h produl·ed h~ member n1u111r~ in-.titule'-. -.ud1 ;1-. 
re-.tril·tinn ell.l~ me-._ diagn11-.til- reage111-. and\ ;Kl·ine-.: 
• monitoring n1:1tter' rdated 111 the reka-.e 111 gendic1ll~ modified mil"ni­
nrgani-.m-. into the ~11\ ironm~nl anJ g~naal -.akl~ pnll·edure-. in 
hint~l-hnnlng~. 
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