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B E HEZTSN.THRASSEE T (Potao Leafroll Virus, PLRV) B 4 B #k 41 K EH A
R® % ( intergenic sequence, [S)YAL4% cDNA L IE B[ #7240 B E T8 L #4k pROK2 7, it
WEAETENS. UWEAEN RS A E, B D8 EHEE R Desiree, KB T 555 HA .
FHBEGESFH PCREME WEE, LW PLRV ISHE DNA CEESIHER SR EY
@ AR EAT, SRR TSN A B PLRY, TR R I B0 G A R o
(ELISA) I EHE T PLRV 5B, HREM. XEPLRV IISEEMRIE RNA W EREE
B EMFESRDAERDERBRE PLRV FHRESRS XA BEEE, FXAEE
RNA BN R EE % PLRV B FREME 43% ~72% , FIEKEE RNA P R EEH PLRV BB
T2% ~86%, HULE[ W, #%ik PLRV IS & RNA MR ER D4 E i PLRY ILER R,

X@RF SHFETRTE EFARE. FEESHAE. P

oA HEEBEAFEE (Lueovirus), EFIEBEHREBIL"H—TTERE.
PLRV %) 22  EHE HEFHUBAET N EE HTEN, BEE2HR SEER™Y
200 AEELY, B EEH PLRV WEAEFHAHAFTEESHE L,

BT ETI PLRV R AEEK, BEREFFRE, REFWE LI L
SRR, 1986 F, Abel EHMAHERN TR FERHAEELMNHF(TMV)SAEER(CP)
EFEBAEE KRBT TMV BF - EREMAEEERD, AT —&REEE TEFE
7. TEW, FBESEEHTHREPLRV CPEAMRKMNERER TS EHHED), 5 1990
£ Golemboski Z#|H TMV RSBHIE 4D EHERE LEEEBR K TREMEY B
8 TMV.RERBHEZ(PERV) . BMEMRE(CMV)  EXZETH B (BMV) . EREETR
FAMV) DH£E X EH(PVE) . S8 E YRFE(PVY) HERERERE (PMMT)SRER
EMERELREYSY, EEEAAETFE T ERHUAEERER —NEEARERE
HHER EHBEEELHAREEETES # I TREZRNRE HILWEKR
FEENREER. 254KV EXHE.

PLRV RIF4 RNAGE, BEA LK 6.0kb, PN [H—E 197 bp FRBE—ZEHNH
RMEARSHIMARBRE. VREBREUTERY R MiLERE 23D HEER 17D ER
M6 kDEH., MIRgEREN. £ PLRV EFHERER - TR UT EEETRBF(BMVIEER
RERFTHAHET U BB (UAUAUU), St X8 a2y PLRV EXEAFFH T,

WA T AH.1998 —01 - 19, R HYR. 19986 -05-20
* EFAKRBFELEFPME HHES 39270453
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Hib, AEMEETFH{ERESY PLRV IS (DNA ¥ L& % R FEMERANEH RNA
SHFEFA PLRV EEFEHA RNAMBSH THFA, THHEETEFHAMHEF LE RNA t o] L)
T EAMEEFEE mRNA & &, iH mRNA A7813F. % TR RNA EHFHE8E 517K
FEFHAENES, R ST R REEN TR HRR, MHENSR TR
) PLRV IS DNA #{L L& % #EFRMEKRBENTEST RNA o] DUSE T E #RE ML
PLRV W2 [F2H RNA S5 #1{E & MAT — RNA & &, ] - RNA #— £ F 5 mRNA, 1076
FHREFEEE B, _

EXRETHHUE. EEAEH AR WEFHEAREDE PLRV IS cDNA #4084
B P Desiree FFIE/F 805 ZHE AR, 3 PLRV AU 545 8.

1 #MEETE

1.1 ##H

pLRIS W RHM FE S M TEN FH PLRV PE 7R ZHBMRE cDNA #) EH R, #H#T T 257
ﬁ.ﬁ{ﬂ]o

AR IR pROK2Z.$5H FE & pRK2013(HB101 Y fil pAL4404( LBA4404), R A EE T B ST M
Brian Reavy T8 #1498 - fHE BT 5T P David Baulcombe WEEM HaTBE {15,

D ERET R Desiree MBEHRZRERT., HATHHEHEBEERE AEH 50 ml ik MS X
FEREMN 250 mL ZHER, THAB I/ B AL BE S 2~ 2SS UM TEHFEE kLD 7-8en
B, B R W R B SR
1.2 HiE
1.2.1 RAEAREWHE pLRIS TH DNA £ Smal PamH] AAEFETE, mdk mW/ ) B B iR A £
H ik pROK2 §1 CaMV 358 BT HUEEE & S EHE (no) FRE LT Z @8 Smal 1 BamH1 % 45, # kX
B B DHSe BESHAM, £ 3 H K WEE (Kan)50 me/L K LB T Lo B A T, PCR f il H41 F
RESHEMER, BN E RIE N EEH S 5 pROK2-ISN®
1.2.2 EEHE ARAMEE pLRIS B DNA £ BamHI 9B S, 65 C K 10 mm #FF % %, Klenow ##
Frmis, SRR S L B SESET, Lk /N B B 2 1 TR B E R LB pROK2 8 1Y Smal
N BamHI 2.5, 80 EEE AN B M b pROK2- ISP (E iR LA 1),

1.2.3 ®ibogy HASEERS ROK2 B EMES LRSI AN S vir X FE pALaddd & B
H B LBA4404 o7, BB IR A0 H pRE2013, = FRASEMHLAHA®E, BT EF Kan 100 meg/L.
B YEREE#EMP, T 28T 150 v/ mic TFHIFH 2 do &4, MLEEIET 10 mL 10 mmol/L MeSQ, &, B IMS
(MS+3% B ERUIE 2 MU EBNERE BEHEE ODuwe =0. 5. EREFREFVREDEE Desiree
L, EBEFRA 23D HPHEHBEE AR T EE L. 23 - 25 THIE I 2 d. R A MSG1L I
BEIE AR (MS+1.6% MEHE+ S mg/L. NAA+ V.1 mg/L 6-BAY KRR 24 HH A& H Kan 50 me/L. L7
BE(Cef) 500 mg/L &) MSGI B HE, R @M, EFsaR/. HH HHAEH Kan 50 mg/L.Cef
500 mg/L 69 MSG2 BEREASE B {MS+ 1. o % B 4 + 0.02 me/L NAA+0.02 mg/L GA3 + 2.0 mg/L EHXE
B BS54 T, SFEI2-3om W EHE A5 H Kan 50 meg/L, Cef 250 mg/L & IMS B4 i
S4W, HEKEFEAE R EE.

1.2.4 $EEEHBFES DNABEH PCR IR i K. Edwards 21§ 42 00 55 5 1 B0 &5 0BT % 05 DA, FERT
50 pl DNA 338 & BT PCR 718, IFER £ 505 04 T FKE 1 min, 50 T B 1 oun, 72 ‘T M 1 qun, IFFF 30 5.
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Fig.1 Construction of transformation vector

1.2.5 #HEEMGHENHEEREDRRE FEIMSEREPT EHNEEEE®R EHER 4 -6 e AAEL S, 81
TFiERhe) 2 B BEFE AR A ED# 7 HBE AR, S5 1S cm B, HHF PLRY 89 HLEF { Myzus per-
sicae Sule VEFRATE, Btk 10 %, (EHEMAH LEN I ERER PLRVH DS T FHF 34, 2E S 4S5 E7EW
BB b 4 RS, R LI HEREARR. B ELISA RN S RERB % PLRV 94 . ELISA 14

REEFEE M D4 Desiree BT HAEM A, LURHFEEMNEF PLRV M D& H Desree B Bk 5 1B HE 2 18, '
2 &R

2.1 HBAVNZTHENEE

B4 FiR pROK2Z- 1SN, pROK2-ISP £ =F R & EWH I A {L & vir EE¥ | pAL4404 FIEL

IR ITH LBA440d 1, MW Z=FBSEAT T E LBA4404 R K DNA - | 57 15 B e

MBIk, EREWE, EEBTA IO AEANTHEERRE, HETHBEY E. o DHS. T/

pROK2-1SN . pROK2-1SP [fi i —2, PCR ¥ 552 0.2 kb KA BIE & LR (E 20,
2.2 OHFNECHEEEERNEE
' ¥R T 58 B Desiree M F -3 5 55 B EH FE ¥ pROK2-ISN = pROK2-15P B LBA4404
WRAFHISLIER 245, % A MSGL FIESFE, AR 2d HE AT B LIREREZHE
#F(Kan Cef )T B . HEHA ST H Kan.Cef 1 MSGL #H7RE, F 16 h G58/8 h Hekpr & F
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1 BT B A U A T SR TR () e I O D B R 6%

2 HHT ks
1 plRIS HEH M PCR M (FEEITMEY, 2 pROKZ ISP
{LEAG404) B ERET PCR /<4,
3 pROKL-ISN(I.BAJ404 1 A PCR ™%; 4 4 DNaJs
Hond [ DNA 77 B #54T,
5 pROK2.ISP{E . cefi DHSal; 6 pROK2-ISP(LEA1304},
7 pROK2-ISM(LBA4404}; £ pROKZISM(E roh DHSa) .
Fig.2 Deteciion of recombinant binary vectur
lane 1 PCR product from pLRTS;  lane 2 PCR product {ron.
pROKZ-IEP (in 1.BA4404} ;
lane 3 PCR product from pROKZ-1SN (in LBA4404), laned
OMA/ Hind [ marker:
lane 5 pROKZ-ISP (in E coft DHSa):  lane 6 pROEZ-ISP (in
LBA4404 ),
lane 7 pROK2-ISM (im LBA4404); lane 8 pROK2-ISN(m E

cole DHSa},

2 3RS I 6 N 7 R &

. I-':;'

564 bp

TSN, 3~4 d HEN PR O bRk, 8d EA,. EAT S H O TR E B Al
HIR, IEHEANEH Kan Cef . EHREFHY MSG2 EBHRELESEF,20d B4, A HE
ARHFEFEEENTEE, 04 ZEH, PAERABRAETF. REZENISETSFES
A Kan M55 E EEF 10d EHEELHEBEIET,

LIFERF) 2~3 em B, B EHE AN &H Kan. Cef By 3IMS IR IEFHHE FiES R, 10d X H
HifHER, 20 E A FH SRS 7—83 om. FHEEFEMNIHETTESH Kan #9315 F 3
FAEEER, EHARRE 34 o B EET(E 3.

EEETEP, RNTEAT EMHEL FERETE. SREA LA ELRFERS,

2.3 PCR{EBIEAER#ERPH PLRY IS X

£3LE Kan By 3MS 5 Z8 8 2 H#E, M Kan FIHEA BN L4 2 Desiree E BRI ELE
DNA 8EFT PCR 3¢, |7 B4 Ll R HEE oI E — R A D 2 8 8 Y IAvE T, L), pLRIS R4
THMER . BB Rk SR ER FE T 0.2k iR DNA W, ITHESHET BE L
—H(E4),

2.4 REEESXN PLRY (UiitEa#

R PR MR E ISR 15om B, AT RBE I EE S B34
B, A3 fiiEse o ELISA FENEHEFEEH#HT PLRV B (L OD,)sER 7). G E2FE
HE. #2345 PLRV IS 2B RNA fI¥ M PLRY SBERERE G RIEE 72% ~86%, &
BIEE RNA BT ENE R PLRV S EEATHMEMR 43% ~72%, SMERXST I HRERE
RNA Py EFEAEHCRE ). 0% PLRY 5 548 SRA0 B IR 37 LA 6 36 5 0 45 3948 4k 29 1B
B, WM RIS RN i R E S, L E SR R kT LA B SR e Y
BRI A EE EEFEERERER 23 AEFREM. § SR EMNREAEERE
FHEFRIE, 6 B SRR KL L BRER, STHEEKERI S, 8]k SR IE, &t aE
D B R AR B R, BT AR AR AL N R b, BRI B R
B EER, SAEANEE BESAUEHEERET.

FEAE, U SHEEITRSERNRREH O SEEES 3 PLRY M. Fik
PLRV IS L B RNA IR B R IEE RNA M EFESRAFREERR.
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FH3 HAHFES Kan(50me/LIMEEERE LR F ~20d EHBEEREHR
1.#EEPLRV IS LB RNA MEEFEHR, 2 FEPLRY IS EERNA NHEFAEEK: 3L RHERNIRRT
E&H Kan fEREFRELTREER, MMsE.
Fig.3 Obtained transgenic lines from kanamyrmn resistant shoots
’ on the rooted medium containing Kan! $0mg/ L) afrer 10 to 20 days
lane 1 Transgenic lines expressing PLRY [3 antisense RNA;lane 2 Transgenic lines expressing PLRV IS sense RNA;

lane 3 Untranstormed potata shoots cannot root on the roored medium eontaining Kan

A4 PCR¥ZMPENH B MEEE
pLRIS AL it PCR FEom(FEYE Y B Y,
A DNA/Hind Il DNA 4+ FE g
FEEEY T ERE DNA AR PCR (AT &)
Fi PLRV IS IF & RNA p5 38 T £ A MR DNA HHEUERY PCR =1,
5~6 ik PLRY IS R B RNA gy 7 2 H D4 BE 8 DNA HEAR A PCR 7=
L

F O PR O

Fig 4 Detection ot foreign gene in transgenic plant
lane 1 PCR precuct frem pLRIS {posinve control} ;
lane 2 MDNA/Hind [ marker;
lane 3 PCR produce {rom nontransgenic potato plant {negauve contral);
lane 4 PCR product froan transgenic plant expressing PLRV IS sense RNA;

lane 5~6 PUR product from cransgeric plant expressing PLRV IS anusense RMA.

564 bp

3 R

B 1986 £F Abel SHWIMER TMV CP EFHHEERHITEEZHOEREKLE, B
ERIEHMEE 14 AIEHESSEEARAN S MESH EHBEESLOEDE. THEE
N R AR BT L R IB A0 . A RN, B PLRV CP #EH LSS EHABERER
B PLRV PR, [, SHROIEASREA T FOMER—FHE RN
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E1H HILHF . SHH S AN TR EFLY S BEHRTETR 71

F 1 PLRY X[F 68X FH LI D W Desiree FHRPHRETDEE
Table 1 Average titer of PLRV m ‘Desiree’ clones expressing PLRV incergenic sequence RMNA

PLRV 33 il AL I
Cgenf:‘?o, MNo. c?p]aniﬁested of P}}I‘JERI':'?E{ 3;38:05} %G{Euig}‘f
+3 5 0.134 TU%
+8 5 0 257 43%
+21 1 0.124 72 %
-1 5 0115 74 %
—-d 4] 0 113 5%
-5 6 0.061 86 %
Positive control 4 0. 447
Negetive control 4 0. 000

MEERLEESE. HRUFRERE HEEERRENINEEOFIREGSHTIEN R
HHNPE RNA, ZFREAXLSBELETF R EBMRER YT RE B, AedH
AR AERE RNA, W LR Z AR (PSTVA) RNA, H (2 {8 2@ 307 i 51§,
FHEA SRR ESERHERNMBE T REAS KIS BERE KT FBERRMEH
BERAEEY. EEATHEAEYMESBERFTIRAE, &0tk e, B
MAEHREESE. XX HAEEMNEEN PLRV EF ARE#HA SR8 E, HHEERAFEE
HEEREE ATTEY T —MHAFREER LEBFER KNS ET . EROREE AR EH
EEOREEEHER, ERE -BKH 200 bp yBEFF, STHRE LR, ZBEFAIER
ERHHPIEFERETY, TEER. HEARRERNAKFLFRRBETEFHAMNEFN
FXEES ATHAOEDMREENEFRE, HETFREANFTIB T -1 BEEMEH
ERFHRELSHERTYNHSHEE, MEF W PLRV EFYH IREIMTMMBEA=TE
EEFHIEEAER.SCRD EHER. 7D EEEA N RE, AT TRAFHRA, T]6
HELEEFRAREX IREAMNEPREMAREEE LBEFTREN. RX PLIRV E
BElaRX AR EYSIEESE - FHE QEMNEERERELAMNRERER IS RNA, 7L
EAFEHBENES H TV AR E oRNA 53 - RNA 454, W M# mRNA g8 -
RNA ¥345 mRNA, W4, EE ISRNAFRIUAC £ TEEEA RNAS RES, THE
A% ;TIER IS RNA ML A TFEESR RNA S HESHRPMNE LT EEH T, TREER
HE %,

& £ X B
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Resistance of Transgenic Potato Expressing Intergenic Sequence
of Potato Leafroll Virus

Dong Jiangli Li Tianran Hasi Agula Zhang Heling

{ Faculty of Life Sciences, Inner Mungolia Universiv, Huhehaote 010021}

Abstract The intergenic sequence (IS) cDNA of Potato Leafroll Virus (PLLRV) Chinese isolate
was constructed into transformation binary vector pROKX2 in positive or negative direction, then
intraoduced into the commercial potato cultivar Desiree via Agrobacterinm turmefactens mediated
gene transfer. Kanamycin resistance, PCR amplification of transgenic lines showed that intergenic
sequence of PLRV-Ch was integrated into the genome of potato plants. The transgenic lines were
transplanted into the screen house, then imoculated with PLRV by viruliferous Myzus persicae
Sulz. After inoculation, the symptom development was observed and the virus titer was detected
by ELISA. Results showed that the transgenic plants displayed slight or no symptom. The aver-
age PLRYV titer in the transgenic lines was lower than the untransformed plants. The transgenic
lines expressing sense RNA reduced PLRV titers about 43% —72% in comparison with untrans-
formed plants. while th.e transgenic lines expressing antisense RNA reduced about 72% ~86% .
It showed that the antisense RNA confered higher resistance to PLRV.

Key words Potato Leafroll Virus (PLRV), Intergenic sequence, Transgenic potato, Resistance
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