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Abstract

Project Code : PDF-28-2542
Project Title : Production of DNA Probe for Detection of Plant Viroids.
Investigator: Dr. Kanungnit Reanwarakorn

Department of Plant Pathology, Faculty of Agriculture,
Kasetsart Univ., Kamphaengsaen, Nakorn Pathom 73140.

E-mail Address : agrkar@noniri.ku.ac.th

Project Period :  July 1, 2542 — June 30, 2544

Hop stunt viroid (HSVd) was found from grapevine orchard in both symptomiess
and symptom leave, yellow speckle and yellow-vein banding. It consists of 298
nucleotides displayed 99 % sequence homology to HSVd reported by Sano and his
colleges (1988) and 96 % sequence simitarity to Citrus cachexia viroid (CCaVd) cgausing

a serious disease on citrus plants. HSVd from Thai-grapevine differs from HSVd in the

nuclectide sequence at 2 positions, one addition(Teg) and one exchange (Gyg—>A).  In
lime, Citrus exocortis viroid (CEVd) causing citrus serious disease, this CEVd was found
from symptomless lime shown 371 nucleotides. The nucleotide sequence was
compared with the previcusly established sequence of CEVd which reported by Gross
and his colleagues (1982). Both viroids share about 98.3 % sequence homology.
Moreover, the nuclectide sequsnce was shown 97.8 % sequence homology to the
CEVd presented by Visvader and Symons (1985).

cDNA probe produced from hop stunt viroid from Thai-grapevine was shown
very good results in detection of viroids from the symptom and symptomless grapevine
leave. For cDNA probe made from lime, the samples from lime and pummelo were
detected by these cDNA probe displayed perfect results. Nevertheless, this cDNA probe
can be used for detection in other hosts of CEVd such as tomato.

These results indicate that both HSVd from grapevine and CEVd from lime are
strain or variant of HSVd as well as CEVd, respectively. Both H5Vd and CEVd are plant
disease causal organisms having very broad host range such as fruit crops, ornamental
crops, and vegetable crops. Thus, the HSVd and CEVd were found in Thailand could
be the organisms having the same those alternate hosts. For disease control, we
should have a good practice for grapevine and citrus plants because both HSVd and
CEVd can contaminate into plant materials and agricultural tools.

Keywords : HSVd, CEVd, Viroids, Viroid Diseases, sPAGE
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Szychowski ef al. {1988) A3

FPhenol extraction

v

Centrifuge at 7,000 rpm. for 40 mins.
Keep supernatant
Lime , Pummelo, Tomato Mango, Grapevine

B I

Nucleic acid precipitation RNA trapping by CF-11 celluiose column

Resuspend pellets Wash cellulose with 30% ethanol-STE



(Resuspend pellet) (Wash cellulose with 30% ethanol-STE}

Dialysis at 4 °C overnight Elute with STE- buffer
s

Remove sample from dialysis tube Nucleic acid precipitation

- v
Add 1 vol. Of 4 M LiCl Resuspend peliet
Centrifuge at 7,000 rpm. For 40 mins. Add 1 vol. Of 4 M LiCI
Keep supernatant Centrifuge at 7,000 rpm. for 40 mins.
Nucleic acid precipitation Keep supernatant
RNA trapping by CF-11 cellulose column Nucleic acid precipitation

Nucleic acid precipitation

N1IMIIVTBY VIROID-RNA 678 sequential polyacrylamide gel electrophoresis [sPAGE]

RNA fisnaldiuiasasarlenlsis sPAGE Tanidesnfiatauds 25 lulnsansusuiy 60
weiiFudnfmeiu 8 lulaties wuaaaalu 5 Wafidud polyacrylamide gel 18nszulWiy 54 083
LonuUSwIn 3 32l e nindanday ethedium bromide 10 W WEIFALIEATILTIM 7S RNA LLa:ﬁge
nd1 78 RNA \Emiae Waafisaldlinssauesiians %aﬁqmauu‘“‘mﬂu denaturing gel 1Enszud Wi
16 feduanuilun 4 49 lw9 shanaseseuhsavalandandan siver nitrate

AMIRTIVEBY VIROID-RNA #18 Reverse Transcriptase — Polymerase Chain Reaction [RT-PCR]
fhatefnTareulagi® sPAGE uszwy RNA-bands fhirasiidalasand rpnianaTIvRay
Tanfianan o DNA e primers Aauduwnzasdadelsous lungue199 (Elena uszanis,
1991) 1ab3% reverse transcriptase - polymerase chain reaction (RT-PCR) Iﬂrﬂ'ﬁ'q WrNi 92 e
T uE 30 W, 45-55 paraaiBuR 1 W, 72 S9RUTRTEE 2 W1 $149% 35 TOU WART2 B

watlios 15 wh 9149 1 59U ( Semancik et al. 1993; Szychowski ef &/, 1998 ).
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pGEM-T Easy { Promega Corporation , 1999) Lmﬂﬂauwh;a' E. coli (Glover and Hames, 1895) '-nmfu
W Fannlaausinaiaiiai lwidduiperas DNA-bands ﬁgm%amim&hﬁuw*m:d’onéw (Visvader

< w A e e A al [V
w8t Symons,1985) uazSouiRgudduisn dnuieuiusidingsuudamiasn gene bank
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%1 DNA Addduiamiaurudeuiusveate hreodundaamndin digoxigenin (DiG)
(Boehringer Mannheim GmbH. 1899 ) 3n1usl1 DNA probe ﬁ'l@”lﬂﬂ@ﬂauﬁ'uﬁaau‘waaéuﬁnﬁumnLma'a
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nitrocellurose AHIUMIUWLIW 20x SSC wH 25 wf MTasIasay RNA 389l58ud Taonisyin
Prehybridization 'luqmma?mﬁ&.ﬁumm:ms blocking usz buffer TuamTdu 20 TafAaT / 100 @199
LuALAT Wik 1 92189 A 68 °C NaI9NRUIANT hybridization A 68 °C wulvzunm 16 21w dae
DNA probe flaSbusIna I udItsswitdnnuadudu 10 wlundy / lulesdas aTiesauusniiiiaiu
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'Lumiéﬁﬁwua\jummmuﬂama@ammﬁg‘@m?aadtﬁn quuly (yellow speckie) ( AW 1 A ume
amsiwResenuuuFuly (yellow-vein banding) (1w 1, B) Faornnsaananandousufidneeu
luaaaasian QT,‘S‘JJ wae atrson uilulsa grapevine yeliow speckle disease LLa: vein-banding disease
Lﬁmnm.%a grapevine yellow speckle vircid { Rezaian, M.A. 1990; Semancik, 1.5. and Szychowski, J.A.
1992 ; Szychowski efal. ; 1988 ) uanmna’mn’rsﬁméﬂua"’:ﬁawummﬁa%mﬁaa(mwﬁ 1,C) 987013
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nwifi 1 lusduusad (A) oamIgandaadn guulu (yellow speckle) (B) eMAsLARAIA LY

véuly (yellow-vein banding) Laz (C) 1M THTARE



amsunaun lapvnluirlimansovenldiwiinlsaiealonseds ( exocortis) Fafiulsasie
memnﬁaﬁl.ﬁ@'luﬁ'ﬁm:gaﬁud’aﬁﬁﬁmwlu@mﬁi:mﬂ { Semancik, 1988 } usd13zWL RNA-bands
wpadalsand (mwdi 2B) swluumiedrlaansavenldianiseeinaty RNA Anudassusus
fundold Fearlévinnsinedaly

7N sequential polyacrylamide gel electrophoresis (sPAGE) WU 1WIa10d RNA bands ﬁﬁwn:tﬂu
lvandvislu B NTUTD URZAZY (M 248,01 primers  Aflawduwziazesdadala
muﬁnq‘miw 5 WU primers Afeuiwnsiy hop stunt vircid (5" GTTGCCCCGGGGCTCCT 3 Was 5'
TCTTTCTCAGAATCCAGCG 3') Mansaduugs miiassildunuiduefifuwetszunm 300 findlaind
mn@‘ﬁaL‘m'uaaa\juﬁeﬁuammmﬂm:ﬁ‘lajmemms (WA 3A) LATAAN primers A mudmziude
citrus exocortis viroid (CEVd) (5'CCGGGGATCCCTGAAGAAC 3 Lia: 5'GGAAACCTGGAGGAAGTCG 37
anToduuarFaredituouiiiuefifiiinaldfsifvarude CEVA dausealun wdl 38 990 DNA bands

i va ¥ 5 A e, -
ﬂ‘lmnﬂuagua:u:magnm‘lﬂﬂnmmmﬂuma

' - [ % ool . .
AWH 2 LWand RNA-bands (Qnm’n) laumses3amaUea07D sequential polyacrylamide gel

electrophoresis (sPAGE) u (A) adu, (B) ¥W1l, Ua(C) TR R



