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3. Executive Summary 

VIral dIseases represent a major constramt for Solanaceous crops m VIrtually all 

produchon areas In partIcular, moderate to heavy YIeld losses are caused m these speaes 

by potato vrrus Y (PVY) The overall rum of the prOject IS the engmeermg of reslStance 

to PVY m these crops, by transformahon WIth VIral sequences that would potenhally 

mterfere WIth PVY rephcahon Two complementary strategtes were attempted 

1 Integrahon of a defectIve vrral rephcase gene m the plant host genome Thts 

approach capltahzes on the currently aVaIlable mformatIon regardmg the genomIC 

compOSItIon of PVY A self-processmg protease-rephcase-coat protem gene complex of 

PVY was cloned and It'S putahve achve SIte (the GDD mohff) was modtfted by SIte 

drrected mutagenesIs of the cloned gene complex Subsequently, the modtfted rephcase 

gene With It'S authenhc flankIng sequences was mtroduced mto Solanaceous plants, as 

part of a self-catalytIc complex that also contams a vrral proteolytIc pephde whtch 18 

responSIble for the In-VIVO proceSSIng of the PVY polyprotem TransgenIC tobacco 

plants harbonng these constructs were evaluated for VIral reSIstance The results don't 

support eVldence for substanhal reSIstance Full evaluahon of thts approach aWaIts 

future work 

2 Anhsense ohgonucleohde sequences (AsO) to untranslated reglOns (UTR) of the 

PVY genome were syntheSIZed and tested for theIr mhtbltory effects on the zn-vztro 
translatIon of the VIral genome AsO WIth proven effechvlty were subsequently 

mtroduced mto Solanaceous speaes Pronusmg levels of resIstance", ere detected In 

transgeruc tobacco harbonng these constructs Future work IS rumed at confrrrrung and 

expandmg these results 

The IntenSIve traInIng of Kazakh young sClenttsts m the partIClpahng Israeh 

laboratones was conSIdered an addlhonal goal and an ImperatIve component of thts 

program Three staff members of the Kazakh group spent a total of 20 months m the 

Israeh counterpart groups The tramees prachced extenSIvely techruques for lsolahon 
and clomng of vrral genes and therr transformahon mto plants The capabdlhes of the 
Kazakh laboratory were substanhally enhanced In the held of transgeruc breedmg for 
VIral reSIstance, as well as In managenal aspects related to the parhcIpahon In 
mtemahonal research programs 
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4. Research Objectives 

The overall aIm. of the project IS the engmeenng of resIstance to potato vrrus Y (PVY) m 
tomato and potato, by transformmg these specIes wIth vrral sequences that could 
eventually mterfere Wlth the expresslOn or rephcatIon of the PVY genome 

The speclflc research objectIves mclude 
1 Idenuftcahon of antlsense ohgonucleohdes (AsO) to vanous translated reglOns of 

the VIral genome that exlubit mlubitOry effects on In-vItro translauon of the VIrUS 

polypephde 
2 Generauon of modmed PVY gene constructs (rephcase + protease), by site-drrected 

mutageneslS of the rephcase actIve sIte 
3 Construchon of Agrobactenum bmary vectors carrymg AsO mhtbitOry to translauon 

(see 1 ), AsO sequences denved from the 5'-untranslated regIOn (UIR) or modIfted 
PVY rephcase sequences (see 2), that will be used for transformahon of tobacco and 
tested for therr potentIal :m1ubitOry effects on VITal expresslOn or rephcatIon 

4 Transformahon of tomato and potato genotypes Wlth pronusmg constructs (as 
charactenzed m 3), and search for additIve reslStance effects m plants co
transformed With modIfted PVY rephcase and AsO 

5. Methods and Results 

5.1 Optinuzabon of transformabon technology m "Mlcrotom", a compact 
tomato cu1bvar SUItable for in-VItro genetic mampulations. 

:\hcroTom IS an ornamental tomato cultIvar released by Royal SIms Inc (USA) Plant 
habIt, frwt SIZe and leaf SIZe have been genetIcally reduced, resultmg m the allegedly 
\\ orId's smallest tomato cultIvar to date Plants can be grown m small contamers to full 
matunty and are easy to handle Normally, MtcroTom plants have a more prostrate 
growth habIt than other dwarf tomatoes, makmg It smtable for hangmg baskets 
-\ccordmg to our expenence, when grown m shrofoam planhng trays at hlgh densIty 
and appropnate fertthzatIon regIme, the growth habIt of MlcroTom IS more erect and 
hrst mature frwts can be harvest as soon as 60-70 days from seedmg These 
charactenstIcs make NhcroTom an outstandmg model cu1tIvar for genetIc studIes We 
therefore started work to evaluate the capabilitIes of MlcroTom for tIssue culture 
marupulatIons, such as adventItIous regeneratIon from several explants, genetIc 
transform anon Vla Agrobactenum tumefacrens and protoplast lsolauon and culture 
Our results mdicate that ~hcroTom IS rughly smtable for m Vltro genehc marupulatIons 
and suggest that tlus culhvar may be used as an efftcrent model genotype for 
bIOtechnologIcal studIes on tomato m partIcular, and rugher plants m the WIdest sense 

5 1 1 Advenhhous regenerabon and protoplast Isolabon and culture 

Best advenhhous shoot regeneratIon was obtamed m leaf explants cultured m 
\Iurasruge & Skoog eMS) medIUm contammg the followmg hormone combmahons (m 
mg / 1) zeahn (0 5) and IAA (0 05), or BAP (3 0) and IAA (0 1) Best development of callus 
hssue was observed m NfS medIUm addltIoned With 2,4-D (1 0) and kmehn (1 0) 
Protoplast IsolatIon and culture has been succesfully achIeved usmg publIshed protocols 
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5 1 2 Agrobactenum-medlated transformatIon of MicroTom leaf dISks 

The followmg protocol was adopted for leaf dIsk transformahon of MlcroTom, as a 
result of extensIve evaluahon of the vanous steps 

Protocol for Agrobactenum-medIated transformatIon of leaf explants from Lycoperslcon 
esculentum cv MICloTom 

day 1 Thaw the Agrobactenum glycerol-culture Spot on LB plates contammg appropnate selectIve 
anttbIOhcs Incubate for 2-4 days at 29 C 

day 4 Streak bactenal culture on new plates WIth ldenhcal medIUm Incubate for 3-4 addlhonal days 
PreparatIon of feeder plates plate 2 mI of a log-phase Petuma hybrlda cell-suspensIOn onto plates 
contaInmg solIdIfIed feeder medIUm. Place a guard-dIsk of fIlter paper on the cells Incubate at 
25°C for 3 days 

day 7 Inoculate bactenal stram on hqUld medIum WIth same composlhon Shake for 24 h at 29°C 
PreparatIon of explants Harvest healthy lookIng leaves from In-vItro grown tomato seedhngs 
Place 1 X 1 em explants onto fIlter dISks In feeder plates Incubate at 25°C for 24 h 

day 8 Spm-down bactenal culture, resuspend m hqutd LB medIum WIthout antIbIotIcs, and deternune 
cell number by turbldy mdex 
Inmerse explants In dtluted bactenal suspensIon for a short tIme (usually 5-20"), blot-dry explants 
on stenle fIlter paper, and place them back m same feeder plates 

day 10 Blot-dry agam explants, transfer to new plates contaInmg appropnate regeneratIon medIum + 
antIbIOtIcs to control Agrobactenum (normallv, carberuCIllm and vancomyCIn at 250 Ilg/ mI each, or 
claforan at 500 Ilg/ mI) and Include selechve agent (e g, 150 Ilg/ mI kanamyCIn) Incubate at 25°C 

Later Subculture to new plates at 10 days mtervals, untIl transformants are Idenhfted 
Well developed transformant shoots are transferred to rootIng medIum (see below) 
Rooted plantlets are hardened m Jlffy-7 peat nuru-pots and subsequently transferred to tnsect
proof greenhouse 

MedIa Feeder \115+3% sucrose, 2 ppm NAA, 1 ppm SAP 

RegeneratIon MS+ 2% sucrose+ 1 % manrutol 0 5 ppm zeatIn, 0 05 ppm IAA 

RootIng MS+2% sucrose, 2 ppm IBA 

The relahve efftaency of transformahon IS exemplIfted m the followmg table 
Agrobactenum tumefaaens 4404 contammg hvo dIfferent constructs (both harbonng 
NPT II under 355 promoter) were used m transformahon expenments With leaf dIsks of 
MlcroTom 

Construct A Construct B TOTAL 
Total # explants 1925 925 2850 
RegeneratIon foCI under selectIve condItIons 52 (27%) 18 (2%) 70 (25%) 
Contrrmed transgeruc foa 43 (22%) 14 (1 5%) 57 (2%) 
Total number regenerated shoots 84 33 117 
Total number confInned transgemc shoots 67 (79%) 26 (79%) 93 (79%) 

The above table summanzes results from 10 mdependent expenments ConSIderable 
vanabthty was observed among expenments The ftgures m the table above mclude also 



faulty expenments that were totally or partIally lost due to sporadIc contammants 
Actually, successful expenments reached a transformatIon effIcrency of 6-8% 
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5 2. OptimizatIon of kanamycin-germinatIon assays for studIes on segregatIon 
of the NPT II selectIve marker. 

A slmple method was developed to screen Rl progerues for segregatIon of the NPf II 
transgene and IdentIfIcatIOn of transformant seedhngs Two vanatIons were tested 1 
Non-stenle seeds are germmated on hlter paper soaked WIth kanamycm solutIon, or 2 
surface-stenhzed seeds are germmated m-Vltro m MS medIum contanung 3% sucrose 
and kanamycm Root development m untransformed seeds 18 lughly sensitIve to 
kanamycm (see fIg 5), thus allowmg for clear detectIon of transformed segregants before 
the actual maculatIon 

Effect of kanamycm 
on root development 

m genmnatmg tomato seedbngs 

FIg 5 Effect of kanamYCIn on root development m gemnnatmg tomato seedlIngs 

Seeds of the MlcroTom cultIvar were gernunated for 10 days at 20° C on fIlter paper soaked In 

kanamycm solutIon The length (em) of the mam root of 10 seedlIngs was deternuned for each 

treatment 

The kanamycm germmatIon test allows for an accurate and fast evaluatIon of NPT II 
segregatIon and offers an mdIcatIon on number of msertIon SItes for the dIfferent 
transgeruc clones In the followmg, we mclude data on ranos of kanamycm reSIstant and 
kanamycm senSItIve seedlIngs among progerues from mdIVIdual tomato transformants 



Segregation ratIos (kanR kanS) for R1 seedlIngs of transgeruc clones 
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FIg 6 
Segregabon rabos between kanamycrn-reslstant and kanamYCIn senslbve seedhngs m progemes of 
mdIVldual tomato transform ants The arrows on the left mdIcate the expected ratIos for clones harbormg one 
msert (31) or two unlInked mserts (151) 
Seeds were germmated m \is medtum contammg 3% sucrose and 100 ~g kanamyonl ml. At day twelve, seeds 
were classIhed as resistant or sensItIve, based on the length of the pnmary root (see fIg 1) 

5.3. DeSIgn and generation of anbsense oligonucleotides constructs 

AntIsense ohgonucleoode sequences (;;::: nt) denved from the 5'-untranslated regIOn 
(UTR) of PVY by PCR were cloned mto the pBC vector 
pKNAs1 (see fIg 1) was constructed from pJD330 by replacmg the is-glucuromdase gene 
WIth a 100 nt DNA fragment contammg the 5' UTR of PVY m the antIsense onentahon 
(AsO) 

Hmd III BamH I Sal I Sac[ BgI n EcoRI 

_---, CaMV 355 Nos 3' 

pKN-Asl 

Fig 1 the structure of plasnud pKN-Asl 

The structure of the plasmId pK..'\JAsl was confrrmed by DNA sequencmg 
The 0 8 kB fragment contammg the CCiNIV 355 promoter, the a-fragment of TMV, AsO 
and nos 3'termmator was subcloned VIa standard techruques mto the Hmd ill and Bgi II 
sltes of pGA492, a bmary plant transformahon vector (fIg 2) Tlus construct was 
mtroduced mto Agrobactenum tumefaaens stram EHAlOl by electroporatIon The 
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transformed colorues were selected on medIUm contammg kanamycm and tetracychn 
(at 25 and 10 ~g/ml, respechvely) 

5.4. Transformation of tobacco with anhsense constructs 

Anhsense RNA-mediated (asRNA) mhtblhon of plant genes expressIOn IS well
documented, supporhng Its utility agamst VlrUses The ohgonucleohdes of 100 
nucleohdes complementary to sequences of the 5'-untranslated regIon (5'-UfR) 
mcludmg filhator AUG-codon of potato vrrus Y (PVY) RNA were tested for therr ability 
to mlublt the translahon of PVY RNA m wheat germ and rabbIt rehculocyte cell-free 
systems It was shown that translahon of PVY R1\;A was spectfJ.cally mhtblted up to 60% 
at the 100 fold molar excess of the asRNA The most efflcrent anhsense ohgonucleohdes 
were selected and cloned mto plant transformahon vector pGA492 
AsO constructs were prepared ill dtfferent conflgurahons (see table) To date, tobacco 
transformants harbonng the dlfferent constructs were generated, and evaluahon of 
response to challengmg VlrUS mocu1ahon was started (see below) 

Construct Code Promoter Enhancer PVY OrIentatIon terminator 
1L se~uence 

1 pKNAl 35S Q 5'-UTR antIsense NOS 
(100 nt) 

2 pKNA2 35S 5'-UTR antIsense NOS 
3 pKNA3 35S 5'-UTR antIsense NOS 
4 pKNSl 35S 5'-UTR sense NOS 

5.5. Inhiblbon of the potato virus Y expression using antisense RNA approach 

Transgeruc Nlconana tabacum cv XantI NN plants, expressmg the antIsense RNA to the 
5'-UTR of PVY RNA were obtamed by cocuihvatlOn method With A tumefaClens EHA 
101 and evaluated for resIStance to PVY 

Table 1 ELISA test for leaves from transformed and untransformed tobacco plants, 
Infected by PVY (25 mcg/ml) 

I Plants, transformed 2 weeks after 4 weeks after 2 weeks after 
Wlth As-ollg0S 1st lnocul 1st Inocul 2nd Inocul 

No 1 1 595 o 723 o 711 
No 2 o 026 o 080 o 023 
No 3 o 023 o 031 o 015 
No 4 o 027 o 014 o 044 
No 5 o 017 o 090 o 031 

II Untransformed plants 1 398 o 520 o 628 
(control) 

III PVY POSItIve control o 651 o 685 o 783 
IV PVY negatIve control o 012 o 090 o 028 
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5.6. GeneratIon of PVY replIcase constructs 

5 6.1 Construchon of modIfIed replIcase gene by deletion 

The rephcase gene of PVY was modIfled by deletIng an mterna1195 bp Xba I/Pst I 
fragment upstream from the GDD conserved motIf, spanrung nucleotIdes 7200-7395 

5 6 2 ConstructIon of modIhed rephcase gene by sIte-dIrected In-VItro mutagenesIs 

The putatIve achve GDD sIte of the rephcase was located at poSItIon 352-354 of the vrral 
polypeptIde The correspondmg codmg sequence IS GGT GAT GAe The GDD sIte was 
mutated by subshtutmg the Gly codon (GGT) at posItIon 352 m the pephde WIth a GeG 
tnplet codmg for Ala usmg a sIte-dIrected m-Vltro mutagenesIs procedure The 
modtftcahon was conftrmed by dIrect DNA sequencmg 

BamBI 

Xbal 

Pst! 

pY515 

FIg 2 the structure of plasrrud p Y515 

EcoRI Xhol 

CP 

These constructs are bemg cloned mto plant transformahon vectors 

5 6 3 Construction of RdRP expressIon cassete 

To prepare the modtfted RdRP complex for expreSSIOn m plants, the 355 promoter 
was mserted upstream and the nos-ternunator downstream the gene complex 

The expressIOn casset m plasnud pJD330 (a pue18 denvahve) contammg an "omega 
enhancer" was used (see enclosed plasnud map) The RdRP gene complex was cloned 
mto thts casset to be followed by further clonmg of the construct mto an agrobactenum 
transformatIon vector (pGA 492) 

The clomng scheme mam streps mcludes (a) Subclomng the nos ternunator mto 
pT7f3 plasnud, (b) Attachmg the RdRP gene complex (BamHI/XhoI cleaved.) to the 
termmator, and (c) The 355 promoter was mtroduced m front of the RdRP complex so 
that the whole construct could be cut out and cloned mto the agrobactenum vector by a 
smgle BamID and XhoI cuts (see enclosed-scheme) 

The Agrobactenum vector pGA492 to be used contramed a smgle Bgill site whIch IS a 
close Isosclusomer of Bamfll It also contams a XhoI SIte m Its polyhnker regIOn These 
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two sItes will enable the mserhon of a BamHI/XhoI fragment contammg the expresslOn 
casset Wlth the RdRP construct 

An altemahve clonmg strategy was also tested The RdRP gene complex was drrectly 
cloned mto an expressIOn casset already wlthIn an agrobactenum vector (pBI121 
plasmId The pBI plasmId was cleaved Wlth a Seal schIsomer which leaves blunt ends 
and Wlth BamHI The cut-out GUS gene was replaced by XhoI made blunt and Bam HI 
cut RdRP complex tlus construct was ready for mtroduchon mto agrobactenum 

Clorung scheme of RdRP complex 

Sma EcoRI 

--1 355 H GUS ~ N03 " pJD330 

a subclorung NOS Xhohnker 

Bam 

51h r------r----, Xho 
: 355 , Q 11-...... 1 -

pT7f3 

Bam/Sma b.RdRPclorung ~O->blunt 
~m 

RdRP* 
h Bam Sal 

SP
1 

11--___ .....----, 
. .......: _35_5 _,,--I Q~r-L 

~al > blunt 
Sph 

Bam 

c. 35S clomng 

51h Il--------r--, .-------, r-----. Xho 
: 355 I Q H ........ _R_dRP_*_ ....... H NOS II--li...--

5.6.4. Transformation of tobacco and potato with PVY rephcase constructs. 

The chfferent RdRP constructs were mtroduced m tobacco and potato by Agrobactenum
medIated transformatIOn. Putahve transformants were IdentIfIed m kanamycm 
contammg selectIve medtum, and the presence of the transgene was fInally confrrmed 
by PCR Transgeruc clones were challenged by mecharucal moculahon WIth PVY Our 
prelmunary observahons don't prOVIde eVIdence for mcreased VIral reSIstance, based on 
symptomatology and ELISA checks Ongomg actIvioes m the Kazakh laboratory will 
attempt to screen addIoonal mdiVIdual transformants to look for Improved response to 
VIral mocula hon 
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6. Impact, Relevance and Technology Transfer 

The Israeh sClentIsts that v1SIted Kazakhstan were very lIDpressed by the eXIstIng 
experlIDental faClhtIes at the ThffiB The laboratory IS well eqUIpped for performmg 
electrophoresIs of nucleIC aCIds and protems (1-D and 2-D), chromatography (FPLC, 
HPLct Isotope labelmg and general radIOactIve work, rugh speed and 
ultracentnfugatIon, IsolatIon and charactenzatIon of nucleIc aCIds and protems, and 
general technology for clorung of DNA TIns capaaty was enhanced substantIally after 
purchasmg eqwpment for the specrftc purpose of performmg the present proJect, WIth 
the funds allocated to tllis purpose 

Thts prOject developed new experhses m the collaboratIng Kazakh lab regardmg the use 
of VIral sequences for mducmg transgeruc resIstance We antIClpate that the Kazakh lab 
will be fully capable of performmg smular prOjects WIth therr own staff, as dIctated by the 
specrbc reqUIrements of the Kazakh enVIronment AddItIonally, the Kazakh staff took 
acb.ve part m managenal deClsions (fundmg, manpower, eqwpment purchase) whIch 
are common m programs funded by mternatIonal agenCIes, and we beheve thIs acqUIred 
expertIse should add to the general capabilitIes for future collaboratIve endeavors 

6 1 TraIning acbVlbes 

Trammg of Kazakh young SCIentIsts represented a major actIVIty of the prOject Three 
young staff members from the group of Dr Iskakov m AImaty partIClpated m th1s 
trammg program Dr Kulpash Nurkyanova spent a total of 8 months m the laboratory 
of Dr Ane Rosner and was acb.vely mvolved m clonmg of constructs contammg 
antIsensense ohgonucleotIdes or defectIve RdRP She was ongmally expected to stay for 
6 months dunng 1994, however, by common deClSIOn of all the mvestIgators Dr 
Nurkyanova was mVIted for an addItIonal 2 months penod dunng 1995, m order to 
perform addItIonal trammg and to complete u.nfuushed experlIDents 

Mrs Oksana Kondratyeva spent a 6 months trammg penod m the laboratory of Dr A 
Zelcer She was tramed m techruques for tIssue culture and genetIc transformatIon of 
several speCIes (m partIcular tobacco and potato) Mrs Kondratyeva was actIvely 
mvolved m the generatIon and charactenzatIon of tobacco transformants harbonng 
antIsense ohgonucleotIdes from PVY m dtfferent conftguratIons Some of these 
transformants were subsequently transferred to Almaty for further charactenzatIon and 
for evaluatIon of VIral reSIstance 

Subsequently, Mr RashId Akbergenov spent 6 months workmg both WIth Dr Ze1cer and 
Dr Rosner He was mvolved m fmahzmg the molecular work and m transformahon 
actIVltIes m tobacco and potato The three tramees were lughly motIvated and 
performed enthusIasbcally and effICIently therr share of the program We hope that they 
could fInd a stable and attractIve posibon m therr home country m order to apply the 
gamed expenence m further experlIDental achVltIes of relevance to the development of 
Kazakhstan 
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7. Project AcbVlties/Outputs 

In November 1992, an Israeh sClenhftc delegahon vISIted Kazakhstan and Idenhfted 
potenhal partners for collaborahve research wlthm the framework of CDR The authors 
of tills proposal were not acquamted WIth each other's saenhftc mterests However, It 
was ObVlOUS to the delegahon that both teams had common mterest m developmg 
transgeruc reSIstance to PVY Intereshngly, each team has adopted a dIfferent strategy, as 
reflected ill the ongmal proposal Therefore a rahonale was JomUy developed for 
collaborahve work, based on the Iruhal evaluahon of mdIVldual strategtes m each 
country, and a subsequent exchange of proffilsmg constructs and evaluahon of addIhve 
effects between both anhVlral approaches, to be performed coordmately by both teams 
Dunng an early VISIt of Dr Bulat to Israel (Wlthm the framework of a VlSIt from a 
saenhftc delegahon from Kazakhstan), the three collaborators could meet and chscuss all 
future aspects of the program 

The three cooperahng mveshgators (Ze1cer, Rosner, Iskakov) were to meet dunng the 
Intemahonal Congress for Plant Molecular BlOlogy (Amsterdam, 18-24th June) Dr 
Iskakov mtended to present a paper enhtled "Properhes of the novel small RNA from 
wheat embryo nbosomes" (see m the followmg) The attendance of the PIs from both 
countnes was covered by funds from the project Unfortunately and m spIte of the fact 
that ARO payed m advance the regtstrahon fees for Dr Iskakov and made all the 
necessary arrangements, the Kazakh collaborator couldn't actually attend the meehng 
due to the lack of a Dutch VISa (consular aSSIstance IS unavailable m Alma-Ata) 
The PI (A Z ) ViSIted the collaborahng Kazakh group m Almaty for one week durmg 
October 1995 At that opporturuty, he became acquamted Wlth the staff of the Inshtute of 
Molecular BIology and Blocheffilstry The PI was mVlted to meet members of the 
Kazakh Academy of Saences, the General DIrector and the Deputy DIrector of the 
Kazakh Nahonal Center of BIotechnology, and discussed With them the progress of tills 
parhcular project and the feaSIbility for ffilhahon of addIhonal prOjects There was 
ample opporturuty for diSCUSSIOns WIth the Kazakh co-PI (B I ) and other parhClpahng 
members from rus group on the progress acrueved ill the program and on planrung 
conhnuahon The PI reViewed recent developments m the held of transgeruc breedmg 
of agrIcultural crops dunng a semmar he presented at the Inshtute of Molecular BIOlogy 
& BlOcheffilStry The PI was also mVIted to VISIt the State Uruversity of Kazakhstan m 
Almaty, and met several groups workmg on related subjects 

Dr Iskakov ViSIted Israel dunng August 1996, to dtscuss the progress m the project 
and to attend the Xth Internahonal Congress of VIrology, where he presented part 
of rus work LIkeWise, Dr Rosner VISIted Kazakhstan and the collaborahng 
laboratory and reViewed all relevant achVlhes concerrung VIral reSIstance and 
charactenzahon of prorrusmg genotypes 
Dr Iskakov presented results of lus group as posters m two mternahonal meehngs The 
respectIve abstracts are mcluded m the followmg No full pubhcahons have yet resulted 
from tills program We hope to eventually release our data on A..sO-medtated reSIstance 
1£ the promlsmg prehmmary results can be conhrmed and expanded 



PW50-7 
EFFECT OF THE ~OVEL SMALL R.."lA DETECfED IN 
WHEAT EVlBR YO RIBOSOrvrES ON TRANSLA nON OF 
mR.."l'A WITH VIRAL 5 LE-illER SEQUENCE 

B K. [skakov \1 -\ Shrnanov ~ S Polunbetova 
S Sh Zhanvbekova A V Lee ~ 'i Gahakparov 

The -\Jtkhozhm Insuture ot Yfokcular BIOlogy and BIOchemistry 
~6 'Alchunn 5[ ~8001: -\lmaty Kazakhstan 

The m!1uenc:! ul iea[ ~hock I HS) mdUl. ble 5 3S R.."lA on the In Vla-O 

polvpeptlde ~vnthesls at normal and H5 ,l.mperatures was swdled 
Two mR.~As "ach I..odmg lor GL5 and dltfenng only m the slrUcturc 
01 5 untr:mslated regIOn (5 L'TR) were used as messengers One of 
them cont.nnc:d I whtle anothc:r dId notl the 5 U1R trom TMV RNA 
(omega) whll..h IS known to conter to the non-HS mR.~As the ability 
to be etficlentIv ..rnnslared under H5 1..0ndlUons The omega IS also 
!..nown to have the translauon c:nhancer JCuvny Direct addIuon of 
punfied 5 3 S R. 'i A [0 WG cell tree translauon system resulted tn 
mcreasc: ot the omega-dependent enhanCIng effect from 6 to 12 fold :11 

normal (:6°C) temperature and trom 10 to 350 fold at HS (37'"0 
temoerarure -\nalogous addmon ot 55 or 5 8S nbosomal RNAs dId 
not result In suntlar changes These data demonstrate that 5 3S R."'lA 
has clear dxscnmtnatory effect on the translaoon ot dxfferent mRNAs 
and the m~harusm of thIS etf~t reqUIreS Jll addmonal detailed 
mvesugauon 

SID 

PROPERTIES OF THE NOVEL SMALL RNA FROM WHEAT 
EMBRYO RIBOSOMES 

B Iuov S Zhanvbekova K Madm S SmallOV A Lee 
H Pollmbetova 
III:stnute of \101ecular BIOlogy and BJOcheIJUStry 
16 Mlchunn str 480011 Almatv Kazakbsran 

Wben we studIed the fate of wheat embrvo cellular mRNAs under 
!be beat s.bod condIoons we have found that they accumulate 
III the 48S translauon prem:toanon complexes In tbelr 
CDmposlooo we have detected a new small RNA (5 3S RNA) of 
Ibout 135 nucJeoodes that was the mosr abundant The data OIl 

die pmperoes of 5 3S RNA can be summanzed as foUows 1) It 

IS alwayS bound to nbosomaJ (RS) matena1 - polysomes 80S RS 
lItJVe 40S RS and never found m RS-free cellular fractIons. 
%) 5 3S RNA IS oghtly bound to RS and can DOt be washed out 
1W1Ih 0 5M KO 3) after dJssonanoo of 80S RS m Ibgb-salt 
buffer the 5 3S RNA remams to be bound to 40S RS 
"1 at the normal rempcrarure coodrtJous (15 "C) the 5 3S RNA IS 

presem onlv m 5 to 10% of wheat germ (WG) RS whereas after 
beat shock t:rcaoncnt (I boor at 37 "C) ItS amount mc:reases at 

least 5 !JOleS and about 30 to 50% of RS become 5 3S RNA 
COUtauung 5) 5 3S RNA was found m many plant speoes tested 
but could IJOt be detected m r2bbn n:tJculocvu:s 6) accordmg 
to prelmunarv studIes 5 3S RNA exISts m RNP form 7) the 
ISOlated 5 3S RNA can spectficaJlv bmd to WG eIF-2 WIth a lugh 
affirutv but do not IDteract WIth WG EF-~ which IS known also to 
J)os.sess the RNA btndIng actlV1tv These data suggest that 5 3S 
RNA may he IDvolved ID regulanon of protem syntbesls ID wheat 
embryos at the level of translanon lRlo.anon at least UDder 
beat shock condIoons 
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Abstracts Proceedmgs, 
4th Internabonal Congress 
of Plant Molecular BIOlogy 
Amsterdam, June 1994 

Abstracts Proceedmgs, 
Xth Intemahonal Congress 
of V ll"ology 
Jerusalem, August 1996 

BEST AVAILABLE COpy 
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8. Proj ect Productivity 

The prOject fully accomplIshed the trammg goals and the capaCIty enhancement of the 
collaborabng group m Kazakhstan TIus IS undoubtedly the major accomphshment of 
the program and Its major contnbuhon to development On a sCIenbitc level, 
substanhal accomphshments were obtamed m the optmuzatIon of transformatIon and 
the charactenzatlOn and uttltzahon of AsO for transgeruc resIStance to PVY The use of 
modlfted rephcase constructs for generatIng resIstance to PVY will reqwre further 
expenmentahon for a full evaluatIon of theIr usefulness LIkeWlse, combmmg AsO and 
RdRP sequences for pyramtdmg resIstance to PVY had to be postponed for future work, 
due to mconc1uslve results Wlth RdRP constructs 

9. Future Work 

A full charactenzahon of AsO-medIated m the generated transgeruc plants IS shll an 
ongomg actIVlty m the Kazakh laboratory The proffilsmg prehmmary results fully 
jushfy the conbnuahon of these aspects and theIr further mveshgahon for addlhonal 
VIruses 


