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Cloning and Sequencing of Coat Protein Geng of Malformed
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Abstract: The coat protein{ CP}gene of an isolate of papaya malformed leaf viras{ PMaLV) , preserved in Plant
Virology Lahoratory of South China Agricultural University by Luo Xuehai, was synthesized by reverse transcrip-
tion and polymerase chain reaction{ RT-PCR) and cloned into pGEM-T and pGEM-T Easy Vector System(T-
vector) . The full length of the CP gene was sequenced, and it shown that the CP gene was 861 nucleotides(nt)
in length, with 3ot deletion beginning from 66nt as compared with that of Hawaii stmain{ HA) and Australian
strain W of papaya ringspot virus { PRSV}. Compared with Ys( yellow ringspot strain)} . Sm{ severe mosaic
strain) . G{ Hainan isolate) \HA and W strains of PRSV, the CP gene sequence of PMaLV shared 96% .98 % .
056 .89% and 89% nucleotide sequence identity respectively. The coat protein encoded by CP gene of
PMaLV consisted of 287 amine acids residues, and shared 98% ,97% .97 % .96% and 95% amino acid iden-
tity with those of the five strains respectively. This results of sequence analysis shown conclusively that PMaLV
is a strain of PRSV, not a new virus,and we termed it malformed leaf strain{ML)of Papaya ringspot virus.
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Coat protein gene

WE:RFAR-PCRAIERSR T ENHAEREHFEANMBHEER (PMALV A RE R (CPYEE, S H P EETRE
# Promega 24 FAY pGEM - T and pGEM - T Easy Vector System{ I #f T - #4%) I # 1T T A7, SREY, PMaLV
CPREEBRTFRFF KN 61, BIHET 287 MEER. SEANFBRE(PRSY) ZEEAE HA S ERRL
AT WHRERN CPERER.EH ton I HESERE 3-METFR. 5 PRSV M Ye.5m 1 C BB UL EER
B HA FIBAHER W Rk R, 2 CPRAFTIHHER TN 96% .98%.95% .89% F 89% ., HEFHMERRF
PE BT R A 9B% 97% .97% 56BN 95% . I R HEA . PMaLY B T PRSV M — MR R, AR —FriimE. B
L B EA TR R BRI RMLER).
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FH16i

HF E EIRIEAGEE EANARERS TA LT
BEF%3E ( Papayit ringspot virus , PRSV) Z+ AR
TEfER X, B v U A 0% Bk PRSV 41, B EE
—FRHREE TR T RS MR8 (Papaya malformed
leaf virus, PMalV) , fl1iA 7 PMalV TEfR B 0RI < B |
M¥ER WA S PRSV A [, 7E& AR L 5| & M 4E
RS E, HERME I BRI
o FHANAFE HHE PRSV — 1 PRSV 19 Vh(¥F
MRAEROERBTEFEARM L IMPET A EAER
5 PMaLy AR, & B F EFEYIMMEFLER,
FEMEMRERE] FEERE T RERER
BEASREESF mMBERMF, Bmilk PMaLV
Bl PRSVH) VbR F .

PRSV B ¥ ¥ Y 55 %8 ( Potato wirus Y,PVY) B
FEZ— . PVY RREBESENERREZ -4
FEE A (Coat protein, CP) 2 B 77 7| F Ho 4545 1) | 3L
BIFFIMREE, AFRFEAFSERN CP EHF
Flfn cP EEMFHIRWEE - BETE 90% LU
B, AR, HASMEIRIE T 16 4 PRSV R
e P EEEERFS. HP, FRaEy
Yst* smb 0 GISI i cp B R F3| B HGE, T (12 W
BRI TREERTE 95% LA L. B, A TEIHH PMalV 2
—HERE. SR PRV — MHRE, AT EHE
PMalV iy CP RE P55 PRSV B4k RMAIIEE,

1 MHEFE

1.1 ##¥

BRI B BHBALEETEHREN
PMaLV(RE—S 1997 E 12 A 5 HH ). IMI09 X
PHEEGAEMEERT. HPE RNA KA
Wilkins ez af 71345,
1.2 <DNABI& R

P1/P2 SI1¥4R 1B A BF 5T g5 0H < WA 1 - 1931,
MESETAMTEERARGH. P15 -TTA
GTT GGG CAT ACC CAG G-3’;P2:5'-ATG TCC AAG
GAA GCT GTG GAT-3'; RT-PCR K17 3 Langeveld
et ol FEE T8 DNA JS. RS TRAA
(TaKaRa) ] PCR Fragment Recovery Kit, ¢ 38 3 i, 31
&0 LM IRE , BEAT cDNA P R fadifh,
1.3 cDNA B8R

P1/P2 3| ¥R 48 A BT 5T 3 o< B 1 14t
RS TRARAR GH.PL:5-TTA CIT CCG

CAT ACC CAG G-3"; P2:5'-ATG TCC AAG AAT GAA
GCT GTG GAT-3', RT-PCR 2 M Langeveld et ol
R KR DNA B, RAESEY T EA A
(TaKaRa) B PCR Fragment Recovery kit, 3% B H i )
B8 H T BAHAE , BEAT cDNA F=4 B i fnssife .
1.4 cDNA RIEREEMGFE

*: A Promega 2 7 8 pGEM-T and pGEM-T Easy
Vector Systems{ B #7 T-8 ), i KRB R #THE
BERN ., $RIG5% Sambrook 5 B:1% 4 7 7= 4%
TR IM109 BEbR, A E R B RAE %
B PCR BB A 550 T, fE B 10
FEY A RS, £ 8 Sambrook iR Z M B H1R
JRAE DNA, LA P1/P2 5| ¥i#4T PCR £E M EcoR I B
o,
1.5 cDNA IR IS4

ZREINTH L IEAR B K R B A/ 860bp,
¥ F T7 #0 SP6 51 MDA PRI IR HE AT IE W ,
3T HEERE. FIWERASEYTR(KEIAR
(TaKaRa Biotech.) 58 . #ll /# {¥ 35: ABI PRISM™
377XL DNA Sequencer, PT35S 5| BE6LE L T 5
R4k 34T 434 < hitp : //www. nebi . nlm. nih . gov/blast/

2 #R

2.1 DNA MEEMERDSH

HF Tag DNA RS BEEEETH HAEE DNA
B3 RImEN E— R RN EERGEE A
A) fff PCR F BRI R EAR . HHR
A Promega 2RI T-$itk, T-#ikEmEN SR S
FREMET - TEEE.EFSPCRARI' KR
WA A BFh. ZRBMAFHAEE - EoR 1M
P S , ETHISH. ST2 PR EETHBBA
HFEMEERRL EcoR 1880, HPA 4 MEYH
—EE 670bp /N F1— Bt 180bp A /MR ARHF, R
BARNBH A B B 5 84 6700t bFAE—1
EcoRT WU S, X S EEHFFI A HEA, B
— P AREEEEY, TREE—BIBERE(E 1,
2.2 cDNA WIF S

5 437, PMaLV CP EREBH BRI &K
% 864bp( F A K ATC RIFHFTSF).7E 678bp &b
£— 1 EcoR I I &, SIS EER . #
FEBHNEEOSE 287 MEERRRE(E 2D,
PMaly CP ZFEMBHBFH S E AL E
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Waly VEEE - ERLTBRERT RN P EEEEAFTIHT 371
¥l PMalV.Ys.5m.C.HA D W RY CPERAZFREAR
HESNEERFT AREES (%)
Tuble 1 Comparison of nucleotide and deduced amino acid sequence of
coat protein gens of PMaLV , Ya.Sm. G.HA and W
PMalY Y Sm ¢ "HA oW
PMaLV 9% o8 95 B9 80
B Ba s Ya 98 o5 95 0 i)
M, 200bp 0 BEFRAE 1, R RO T-20 00 ) s 26, FR S T BIURE DA, Sn 97 97 94 B9 8
Fig.1 Ideniification of recombinant plasmid G 97 97 o5 gl )
M., 200bp ladder marker; 1, T-vector; 2-6, DNA of recombinant plasmid . Hs 9% 95 95 9% %
w 95 95 95 9% 98

(PRSV) 4 R 89 Y. S, G K 04 SR8 40 91
96% .98% 95% , 5 PRSV ELEL# HA FI KT W ;::;;;;ff:m’ FIFRALLE X MAAT A R0 R 20
KR,
BRKROFIRERY 39% JEFRBIEEE g o a el e o comians o el soqen,
‘ FF5 LR PRSV S RMRITRFET 1 98%.97% . figures blow the dingonal refer 1o comparisions of deduced amino acid se-
97% .96% .95% (3 1), quence,
| [CCAGAA FCAAGE T To6A TELTOGTCTEA TGAGAAGCTTAAMGANAAAGAAAAACAAAAG AAGAAAAAGATAAACAAAAGAACAAAART AATGATCGTACTAG
WS KNEAYDAOGCGLHNEIKILUEKETEKEU KAYQEKETEZ KT DETI GQIEKHNIEKNSNNTDTIGTS
111 TGATGGAAACGATGTOTLCAACTAGTACAMARAL TRGAGAGAGAGAT AGAGA TG TCAATGC oA TAGTCCGAC TTTTACTATTCOG AGG ATAAAATCATTCACTGATAA
D GNDVYSTSTEKETOGERTDRDYNAGTSGTF FTIPRTIEKTST FTowi
P21 GATGATTTTACCAAGAAT TAAIGAARAACTOTCCTTAAT TTHAATCATC T TCT TCAG TA TAATCCGAAACAAA TTGACATC TCARACAL TOGCGCCACTC AATCTCAA
W1 LPER I KGHKT®YYLMNLMMILLEYNPEGIDTITSHNTIRASOTQS G
331 TTTCAMAAGTGGTACGAGGGAGT CAGGAATG ATTACGC TCTGAGTGATAACGAAR TRCAGG TAATG TTAAACGG TTTGATGG TTTCG TG TATCOAAAATGGTACATCTCL
FEKY¥YYEOGYRNTIDTYTI GLSDYNEMDBDYMLMNGGTLWMNWNYWCI1IENGTSEP
441 AGACATATCTGG TR TUTCGU TAATGATGRATGOGGAAAL TLAAGTCRATTAL CLLATCAAACCTTTGATTRAGCACGCAAC TCCTTCGT T TAGGCAGATCATGGC TCACT
DI S GY ¥ Y MMDGOGETOQYYTDYPTI KPLTIEHNRALST®PSF FRQI MW AHTF
551 TCAGTAACGCGGCAGAAGLATACATCGCGAAGAGGAATGGAACTGAGAGE TACATGOCGOGE TATGGAA TCAAGAG ARATTTGACTGACATTAGTCTOGC TAGATATGCT
S N A AEAYTI AKRNANMTERYMPERYOGI KRNLTIDTISLARTYA
661 mmﬂmﬁﬁﬁ@mmmﬁﬁrﬁﬁmCTCGm AAGCTCATATCCAGATGAAAGC T GCAGCGCTGOGCAAC ACTACTOGL AGAC TG T TTGRAATGGAC
FDFYEVYNSKT®PDRARE AHMWOGMNEKAAANSLERNTTERRLFTGMD
71 GGCAGTGTCAGTAACAAGGAAGAAAACACGGAGAGACACALAGTULAAGATCTCAACAGAGACATCCACTCTCT CETRAGTA TUCGEAACTAA
C Y YS MKEEMNMTERHTYEDNYH®KRBRDMHSLLGMNWNRN -

B2 PMaLV CPENEHRFF RS NERGLT A
RS PP SR E R R S LA ATC BRER T 0% Eok | OIS, XRFE 324950,
Fig.2 Nucleotide and deduced amino acid sequence of coal protein gene of PMalY
Note: The italic leters are sequence coresponding to the PL/P2 primers;#2% Added ATG codes (] Site of EoR l.BanldE!WSD.

S EKBEAIRHEER. VD HWBERS
PMaLV #1[7], PMalV 5483 PRSV B Ys Bk R I E BX

3 Wik % PRSV 9 HA,_ B2 B2 L R 8, ETH

KFHEHHEEAR NN EAERE, BEE
014 % B PRSV #MiE 5] B 17 26— Fh & ACNES 1
7 ( Papaya malformed leaf virus, PMaLV), £ E
2PN LB EEBAMAHEHE PRSY
—F, AN PMalV g 24EH PRSV ) Vb R, 5

FEA L BORELR, Ys 7 PMalV Z2 I ZR B A G
F FERER{E(10C-20C) B, Ys HEET| FM 1 B
¥ , T et ih 4 PMaLV 2 PRSV ) Vb BE & .

AT G T A% L % PMalV 2 —Fr %5
FHib & PRSV B — Mk #, ZWISESERE 7 PMalV )
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& RS

SREEACPERIFFHT TR . CPEARF
o478, PMaLV 5 PRSV EHN Ys.Sm MG B &
RIEI IR LR 95% LU b, HY 5 Sm Sk RBIRHE R
Bof ik 8% S B HA B R FIBUCH T W
RHRERMITE 0% (X 1), HESHEERT
FIAE Z B FEIREEE, #E 5%l E(F 1),
H IR, IR A PMaLY A F PRSV H9—
MR, MIAR—FFOHE . XS AR R EE
WERM F 225 AW oE —3 L B, AR
PMaLV #7248 A LR B 5% 3 B 1 45 J ( PRSV ML #
Rle ETPRSVMLHEER TN VO MR LHHE
BAERREMN Vb ERHT P EAFIISHE
FRfEH B IS M.
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