nRnssudazmn

YBUDUNIZAUE N mnnqquwﬁun‘qumﬁi’nﬂ'iﬁ enuenyunuisn Wuuafie uaz
wuamalfiiaainlss lenlasutronsimnanide a1 Sunz e 4G
luszdnlSwguenfesisaoiioanaudailegiy

vevoumszamitiminTasinsido ea. asfiassa Soumei@ nndn Tiniy
nmzinAs InmAnnERTmITaT 7181 omae Srgd e 19 uns ouaz IAA SN
Tunneq dvlanliidiomdn Wuviguazdidsleliand Sund i duiegaa 14k wa

woveumszm aslane 1Ak 1R Fanthado peanut stripe vins AEHUEA19
MumsfAnuiioil

YENDUNIEAN SA.AL. o Awgnainive A8 nuomie eymsiziniesiie
winaluazmsninduihiunsedalumsinie

YpvBUfu Dr. Rall Dietzgen U4 University of Queensland. Australia ﬁ'lnﬁﬂ‘l'lll
BYLAT1ZH PST-primers nnzAuie ynfeafumsins i dwuiiond ToInd

wovougunsinIdamsuAnuiImi M Imemaniuyals zmAdiju USPS) My
WEamusauiierudninauauznssums Souvand # iy TS mouaz fiRandio w
Uszondiju 001N Long Term Invitation Program 3M 719 Suf 15 qa AN 2540- 31 iurny
2541 UALYBUNIZAY Professor Masate Tkegami filfTenma A ruimaiianasiem
£ gy Tn ndlao14ine 01 Automated DNA scquencing iiaz iins 1A Wuilona lond
A Tilsunsuing iz DNASIS

VBUBLRUN Fnmivyauiui IR nsmivmgud i nyfusiine o

gunsalidih lunsdiouasiaeuduga Insans

w o
#InTITAd AI0aA

QAR 2543




9, HAMITION
81 manaliinlsnzeaBe PStV-severe necrotic strain
PSIV-SN ﬁﬂ'l-.i‘u.i'mmn-r.uinl.ﬁnmuuuuwu:_q'luﬁ'ﬁm lusaludaeuuasiingion fuuns:
uniu Flidwdmmolddwindrldud sl nsfisaiuuson
9.2  nvusnliFauiand
munIMEnEiRaRA PSIV-SN uignilavinlumisniiule TaoldRunabimdme s-
8 un. snluia@ss 100 niu
9.3  asddssnovdrdgvesonnialiia
awmn PSIV-SN Uaznaudinlusuuy single stranded RNA ﬂ[ﬂiﬁuﬁﬂﬁuﬂm:ﬁauﬁu
TusiumsirndamAssiiades iminTuanasznm 32 Alamads
9.4  mslaawBulls@nwvenuuazi replicase v0a PSIV-SN
murtolaaudunadimudane 3 veailuy Pstv-sn lagldinefin  RT-PCR $um cONA
cloning uuyaaIIIU hldnmudduibedlalng dmou 2,703 Tedlalnd yrsdaysfifiondes
ﬁuqmnnﬁm:ﬁwmﬁﬂuﬁwma*] i
(1) UadEIWYEIEw small nuclear inclusion proteinase (Nla gene ) 7474 114 fanklaind
wlasimiudeunteeziluléiwon 38 »Eeg
(2) iw replicase (large nuclear inclusion protein, Nib gene ) ruanaiu 1,548 faeBlaing
wleswmiuiwunne:iluldimon 561 aRid  dbwinlienavaslusfiuniy
59.336.76 fafw
(3) ﬂ'u’lﬂﬁuﬂaﬁu (CP gene) d1uw 861 flandlaind #a370M13 termination codon TAG
warimiludwunseaziiluléduou 286 11BFF ﬁﬂﬂﬁ’nTumqﬂTﬂﬁmmﬁu 32,035.35
AIRAL
(4) 3 non-coding region (37 NCR) d7us 253 fiandlaind
(5) poly A tail 17 fanilalng
95  mMIANEIANANNNE DI PSV-SN fiu PSV amingonuasinitlhiasiaiu 9
WanFeufsunnuduiuivasieuinileIndussnineziluvashls@udanuuazdrau
fizadlalnAuaiEu 3 non coding region MLIINEIUUN PSIV-SN Liwauing Insines PSIV
mEnua129d Potyviridae aoflanun@onianuamowut PSV-T6 1 nﬁ'q_n
96  mananiaismsimmmldsnlasamsidnil
nsuonaumta PSv-sN intumaaaniuln, msleaudulis@vviaduuaziu replicase lay
14550193374 (oligo dT primer ) usz RT-PCR lauld specific/degenerate primers, n3finfianinay-
fiunun lnau, mﬁmﬁmﬁwﬁ’uﬁﬁﬂﬁblﬂﬁuﬂﬁLnﬂ:ﬁiﬂgaﬁ"aﬂﬂmnm DNASIS(version 3.7)
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Project Code : PDF/ 82 / 2540

Project Title : cDNA cloning of coat protein and replicase genes of peanut stripa virus-sevare

necrotic strain in paanut

Investigators: 1) Dr. Petcharat Siriwong (Researcher)

Dept of Plant Pathology, Faculty of Agriculiure, Khon Kaen University
2) Associate Prof. Dr. Pissawan Chiemsombat (Mentor)
Dapartment of Plant Palhology, Faculty of Agriculture, Kasetsart University

E-mail Address : petsirfikkul ki ac th -

Project Period : August 1997 - Oclober 2000

Objectives : To clone and determine nuclectide sequence of coat protein and replicase
genes of peanut stripe virus-severe necrotic strain (PStV-SN), and to initiate the research
works on molacular biology of plant viruses at Dept. of Plant Pathology, Khon Kaen Uni.

Methodology : PStV-SM was propagated on peanut lainan 9 plants. Type of disaase
symptom was observed. The infected leaves were harvested al 14-21 days after
inoculation for virus purification. Type of nucleic acid extracted from PS{V-SN particles was
determined by enzymatic reaction. Species and molecular weight of coat protein subunits
were studied by SDS-PAGE. Standard cDNA cloning and RT-PCR cloning were carried out
using PStV-SN RNA as template. Nucleotide sequence of coal protein and replicase ganas
were examined and analysed using DNASIS version 3.7 |

Result : PSNV-SN caused severe necrotic, mottle, leaf distortion, stunt and sometimes
rapidly wilt on peanut Tainan 9. Purified virus was archieved 8-8 mg from 100 gm of
infectad peanut leaves. The virus particle is flexuous rod shape, single strand RMNA
genome, one species of coat protein subunit approximated 32 kDa. Total of 2,793
nuclotides of 3'-terminal region of virus genome were sequenced, including partial of Nia
gene(114 nt), replicase gene (1,548 nt), coat protein gene (861 nt), 3' non-cading region
{3' NCR) (253 nt) and poly A tzil (17 nt). respectivaly.

Discussion conclusion : PSIV-SN belongs to the family Potyviddae. PSiV-SN RNA
contains 861 nt coding for coat protein and 1,548 nt coding for replicase genes. Based
upon nuclectide and amino acid sequences comparison, PSHV-SN is classified as a new
strain of PStV.

Further Implication : Improvement of commercial Thai-paanut cultivars for resistant to PSIV
by genetically engineered with coat protein gene and/or replicase gene of PSIV-SN.

Keywords ;:  peanut siripe virus-severs necrotic strain, coat protein gene, replicase gene
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milasuiuliadaiudsiniy  Tnowwlusmfdduieilaindmanimisuanaudniudly
=euTin (species) Wiassiumoiug (strainpuadlaiald Sanadiida Porwinus fifle Bulusiuve
Wu (coat protein gene) uanwm{im_mﬂ'lﬁuimnirmﬂﬁam’munnii'l-:lﬂﬁhﬂﬂu;uu‘mmq
amtlseld SsdufuaieBfideslinaslnaniindau CP vea PSIV-SN riow waziiediumeinlud
mmﬁﬂﬁqﬁmﬁwmudnn‘;n'lﬁahﬁq;ﬁmuummnaamini‘unﬂuiwmulﬁﬂiﬂrwm‘h?;
183 (pathogen-derived resistance, POR ) lamamsidnianiunrilaswiofulisfuvaduuaciv
replicasa 83158 PStV-SN
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82  NITMENANA UATATINADUN manvaulssnisoastiualaia PStV-SN

n. utnafa genomic RNA smaumatimidant Tauld RNA extraction buffer 1 ( 200 mM
ammonium carbonate, pH 9.0, 2 mM EDTA, 2% SDS, ua: 0.1% proteinase K (100 mg/mi)) wie
buffer 2 (2X SSC. 2 mM EDTA, 2% SDS. Uaz 0.1% Proteinase K (100 mg/mi) ) findmaulusdiu
At phenal-chioroform exiraction UAZANAZNEYW RNA SIIENTIUEA AITINOLATATIWIEY RNA f
1#lat agarose gel electrophoresis IavwialavtirznoudanBouifirutunyeaiinfinmunues
$11 (DNA marker) uaz Tafmipananuussi 260 uaz 280 wilwwadoeissmanlnilvlaiinef

ATTRREUTIHATEY genomic RNA farmldnnda Psiv-sN Taommnameuriuiewled RNase
A luamwiiwed 2X SSC ua: 0.1X S5C udupnlau agarose gel electrophoresis ATITHANRD
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4 unnafe total RNA snlufminledsnualuddsaduliely bufer A (05 M
potassium phosphate buffer, 0.5% sodium sulfte, pHE.3) Froasluwaan microfuge thwmined
140007007 7l 4 T.um 10 wIf 'ﬂm‘i‘m'.l’ﬂ.ﬂﬂ-ﬂuﬂﬂaﬂﬁil VRUAITATATY buffer B (2% Triton X-
100, 4% PEG, 0.1 M NaCl) 9724 1 U5ua3 vuvwiudos 1 Talus Tailwnies AREINYDY




il mnﬂqﬂua"ﬁ'qazﬁ'ﬂmzn pwdly  TE buffer ATIEMAMNWIAD  agarose  gel
electrophoresis un:":‘mhn'nﬂﬂnﬁuuﬂ-:ﬁ 260 uaz 280 wilwussineissanlasivlafiwes

8.3 miTiensinasssllsivonuawnia PSIV-SN

aralysansamiiiaifaludamindunduandulsaudnonluanadusDs-
polyacrylamide gel electrophoresis finrudytiuyes resolving gels 8,10 uaz 12% uszll 5 %
stacking gel Winuiouiulsdunnawmalafeudeant ua: Tsfvumnassm deundhusadao
Coomassie brillilant blue R-250 Tufinam dnwannhminlnansyashsdufiiordasiulade

84  mislaandnllsAwvanunos PSIV-SN

. AILMARA RT-PCR
KNATIEW cONA 91 RNA ﬁ’uuuuﬁnﬁﬁmnuynwauﬁa Pstv-SN Laolt specific primers

fidunasriu PSIV { PST- primers) fiaonuuuenuiiamd conserve lufiu replicase ua=Bwulifinvia
Wuneada PStv-blotch uaz specific primers (CAMV-RV / CAMV-FW primers ) fsonuuusnd@dy
dondlalndvosfulisiwiewuida cowpea aphid bome mosaic (CAMV) #3ATIEH cONA LdWUIN
Tnnliiowles! reverse transcriptase ¥infnsmnfigunnd 42° 9w 60 wifl

Faasizd uasifanffinm DNA wudlaoUfifiion PCR flusunsudait (1) denature i 84°y
W 2 W §7UIN 1 98U uAE (2) 84 °m wiw 30 FurR | annealing 71 55 ° T win 45 Tl uax
primer extension i 72° % %1% 80 Wi ¥9§1uau 35 38 uaz (3) final extension i 7278 W
10 W

TmTisiTuIRuad cDNA ;hﬁﬂgmﬁmﬁmm‘lﬁﬁw gel electrophoresis (WInuifivusueg
cDNA dufildfuiufiduernmnasgu \Bandudn cONA vwiafinsamunumaninouds
S uRa W THE pGEM-T (Promega) Amifianinaulay blueiwhite selection, My TlATIzHIMR
winadendneaspawladindumi: waznild DNA probe ﬁﬁﬂmﬁ:ﬁuﬁmﬁﬂ\hhﬂaﬁu i
Eanlnawitadwaunuimivanmaduiandlolndsoweios  Automated DNA  sequencer
Swerevdeuiindlalndninlusuntu DNASIS (versiond.T)
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- LONANH RNA BANTNEWT n'hi'nu?qnﬂﬂ 15% phenol / chloroform extraction Aaliiludn
LuudaeTed first strand oDNA Tapufiifeuawled MMLY- reverse transcriptase fiau Wi799
Faun = second strand cDNA Tatufjnfowawle:d RnaseH uaz T4 DNA polymerase, AnuLRIE Y
Yswluanavas cONA Tty blunt end daoawle Kienow fragment miauud LAYy EcoRl J Nof |
adaptor amastnavasluiana cDNA \dousoiniufiiuanim: puCt18 fueiouly aradumia
EcoR mmuinﬁmnmunﬂmﬂ’ﬁg}maﬁ E.coli JM108 Ta3E heat shock transformation Amian
racombinant clones 1nuldamMnT LB fliuuauidfu, IPTG uas X-gal IinTsdnwieusiwinaiief

Ewanasnnenaatiowlol EcoRl ua:ﬁmﬁnnlﬂnuﬁﬁﬁulﬂiﬁuﬁaﬁuﬁ’wmﬂiﬁ nucleic acid
hybridization laul¥ DNA probe fudonldann insert DNA 103lnau pGEM-NC28  dnaoiawled




Sphl usz Sall LHMIGWISEIS insert cDNA 2aNTNIAE (low melting agarose  gel | Sea Plague)
uasafiaday phenol / chioroform extraction BNAT) Anwznawfiiwadiiy ethanol precipitation #f
asnluansuasfiiuoduuuLiipm sl auiBmfzyliludlansls ECL™ direct nucleic
acid Iabeling and detection System (Amersham) #iillu NC 28 probe g lvialnsen
hybridization il DNA 3n1A&w pGEM-NC #199 flgnmpil 42 °w uiI§19 NC28 probe Fwfiuaan
1 Wash buffer 1 ( 0.5 X SSC + 0.4% SDS ) 2 x 10 wifi i 55”0 uax Wash buffer 2 (2 x SSC)
2 x 5 WI¥ ﬁqmnqﬁﬁaa arngaunTiielaudlairifuususiu nylon WEIRINLALENIATA Y
substrates TaulFuduNduandusdiudyyin

wpnafadiweenlnauiliFugnmloudlediu NC28 DNA probe ®3u3E  miniprep
alkaline lysis ¥i1lWaza@#Iu phenol / chioroform extraction mmummnﬂu DNA tﬂ:mplnla ATIIN
sreuiianalalndaaszun dideoxy chain termination IAulE ALFaxprm “AuteCycle " Sequencing
Kit [Amersham) uazifsaawdauiinnilainddalul@ ALFexpress — (Pharmacia) JIeTI=WeAL
frnalandsanlusuniy DNASIS version 3.7

85  nislaaniw replicase 109 PStV-SN A1BInAiia RT-PCR

#1LATIEW degenerated primers Potyvirid 1 (5" CAC GGA TCC CGG G(TNT VGG 3,
Potyvirid 2 (5' ACC ACA GGA TGC GGB AAY AAY AGY GGD CAR CC 3') dwwnenusmlann ¥
wpssTulaialwdiin Potyvirus, us: designed primers Nib-RV (5" GTA TGA TGT CAT CCC CAT
TG 3, Nib-FW (5' CAA CCC GAC AAA ATA GCT TG ¥ fasnuuuendeviinilainduas
PSHV-SN ANTILUEIINNTIT uii Wa: PStV-blotch ffiTiaulu GenBank

FueTi=y  first strand cONA 970 PSHV-SN RNA UBs primer friwunld Taoodoewled
MMLV-reverse transcriptase 7 42 " wim 1.5 T2lus wdEunTish cONA mnnun.mmﬁmnﬂu
mandpiulan Por  fldsuniulfiendmin Potyvirid primers fAa mnnmnﬂ ad4” g 2 wifi
w1 70u; (2)amwnd 94 "o 1 Wi, 607 2 Wifl uas 72° % 3 Wi Yidiamue 35 38U wAS
(3) amwand 79°%0 8 wii $uTw 1 38U wazE@ Iy Nib primers fia {1}qmnnu 04" 5 2 wifi
dum 1 30u; ()amand 84”s 2 waii, 55" 1wl uas 72° « 2 wift b niavan 35 50U At
(3) goampd 72°w 8 Wil duam 1 30
ATIIREUTWIRLOUABWALW 2% agarose gel. 1 x TAE buffer Wi UL A BUT UYMW RRLEWLE

YIRTETH LONALEWLE TR 0.8 uAs 1.7 kb inUffisen PCR Wigld primer Patyvirid 1/Potyvirid-2,
war1uR 1.2 kb Luﬂ'l'ﬂ pnrnars Nib-RV/INib-FW '.I-"IIJ'IL%EII.IH-EII.'I'IT‘IUH'I'I-\.. pGEM-T easy (Promega)
Tomanles T4 DNA ligase figuanpd 4°5 win 16 Talad a-:-mu‘[umnaﬁmmﬂmunauwﬂumna
w4 E. coli JM 108 Tanlfindasiia Gene Pulser (Bio Rad) saaanlaauuua Il LB fidisuaud-
@ifiu IPTG um: X-gal manmvﬂ+In’lauw‘1‘:1muﬂmﬂ-—wumﬂﬂmamm-.awwnmnﬁqmau’lwﬂﬂ
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