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B FEPVFBAEDRERSRUPIMNAE

XA, B, RALE, AREE. WEOE

(RRIEAMR ALY BT AT, @M, 350002)

B OE, ABESATIAEZRZRNG ) FTANFHARAIEZHN. RTPCRAMNKER, 70 F
NASBA 2B R, MBEIRMER=ZKE, URTPCRHREARZRH 2., ArEdsiialk
Heyeleh Rk, DNANFHOIRAEHERAELBIVKABERAFHRALDREIRAE LA IR
RFPBR RGN, HRERT R F T EEABRGIRF &AL, REH LRI R,

KB »TEHFHK: DHE: AELN

HESES. 532 MEPRIRES . A
LR BRI 2 DR E AR mEMN 2R
F, A THAS DRERMEX, "SR ER
1, FARF= &, FRE MR ATk 800 B, 2
AT SR B A A T EE R A . TR E AL e
ISLZE Rtk = SUSUD: IR 75 e dES ke Sk VA Ea 32 AR
AREBATE RN, D NIER AR A X Y, &
WERI G Tk, RGBT %
%. UDBEGLNHER LA 16 Fl, Hbk
HENE LA ZELEMNRT (Potato Leafroll Virus,
PLRV ), B8 Z Y & (Potato Virus Y. PVY),
A X JHEE (Potato Virus X PVX), D E A
%7 (Potato Virus A, PVA), G E S i &
(Potato Virus S» PVS), T2 M j%5 5 (Potato
Virus M. PVM) %, fEHIE], RZ D8 ER K
RIAAESARL, TR T [R]—Floos R 7EAN [m] S 4
TR 2 AR KR ZS 57 4 X e 3 1 F )32
Wy AR R ME, PO HER R DA% B RS
- AR (R UE o 3 22 4 8 i R b 38 1l 2 ot 3 1 0%
B, HAREZEMBLEL, BED TEYFRARD
KIE, RZABAEA R B DR ERERR
W, AERAIERGE TR TR, EX Ik

JeAs B #. 2003—04—17

e A ZSR (19707), %, #E, slés, AL
ARINTARRE AT AL, E2ANFHBRE L > FEBFHT.

NEgHS. 1672-3635 (2003) 03-175-05

T EBORAE B R BRI B P B B AR O
fi—PPik

L BRERFLSTHRMBA

HARN T DR BRI 7> F A HOR
I sk — R EWEEUSY. (Reverse transcription-
polymerase chain reaction, RT-PCR) $iA . IR/
2% (Nucleic acid hybridization) A, $H/R7F—
AL ( Molecular Beacon~Nucleic acid se-
quence based amplification. NASBA) FoALE.

JAEE RNA 1Y B4 BUR iz 10X 28 50 AR 7Y i
$2. HADWE RNA 27k EZEAMIE. —=25k
e sE. AR ALM R PR RUR R RNA 02
BLAZARBU % 77 A B RNA VE 007 RNA, bl
EWFFHIEN, R RNA 2B A B 7E A ek
B TG IR AL B B 24 BN RT -
PCR AHIHIIER . FrAfE{RBUEY RNA i, RZ
LB LRI MR, Singh Z BT SO
SEAE RNA & HUG i b DI BR A o] ehe b A% iR 2
WosaEr, T HARRBOR AT E AR K, A
A T 2R A
1.1 RT-PCR #&MHE A

RT-PCR Al ATE S5 B 35 7 F R B A
HW ). RTPCR A IUHE A B A R 8, P
R PR BBV, AU R B
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AU RN AT R B AS I E R0 AA7E . R
AMA] ATESE R KF B oA 9 7 O A U A A4 5 R
B FB. mEA S5ZBRTFI AT S, IR
JFIIR 5y T2 5 BT sk & (a1 )3 91 R U4
ARG R, R E R AT S yE, BT
I AT SRR AT PVYP pvaltl
PLRVEY, PVS, PVXU s s e

G HE 51T B Y IR A R e,
WO FEFRE R TR, BT R R R A T
G R T 5 R AR SFIT 9] XN TFRR R T
R RKAREE OV R, Wkt FE R R A R AR £
TR, DR EEZ R R = T 9 XA TS 1)
Bt

FEME, DREREE TSR IRt
[F]—FF i Z P s A I Y (R B A I, e e S T
duplex-RT-PCR"!,  M-RT-PCR[""!,  CF-RT-
PCRUMSEH A, m-RT-PCR A 5% M7 ik &
BXHIET: (1) Lloligo (dT) siBEHLEI#1EN
ASEE TR R, (2) PCR R MR R il
M ZXHRaERe e Y. [FBYHE 2 k& B A
RIS BN R B HL& Y8 A BLA K /D & A A
Al : (3) M F pkc s I B AR 4 R Dk Sy 1) 2220 FIER
NBIATSIBER B B RS, SIS 22 Fhops 2 10 [ A
M, CF-RT-PCR A H i H B & J s R 5 14
3R AN B 56 G RIE . AN [F% R PCR
PR BB AN . RSOk FIWTAE
SRR Fh R 20,

HIEHE-RT-PCR (IC-RT-PCR) A&l A 2
FIZFH AR E RT-PCR B FHSE & S L ki ks
M AT % RN R RNA Bofhe, #
FER S, FFHAENEINRERARAGER T, BEn]
IR R, 27 R R R R LA T
RET dsRNA B SSEFEPTIR AL, AR E &%
R SEAETUIRSOR A fo 9% 25 AR AR XEAS I ) o T4 1t
T—ANATR RN T ik, HRBE SRR RT-
PCR R IUE A A
1.2 $87R%9F NASBA AR

NASBA H A Z LA RNA F4536 0 I fili ) S5 ™
Wk (B 1), @EHF RNA TR 8, ]
ALy s HIWT ¥ 45 5 I 7 ¥k AE A WUk
DNA fFFER B ] SE 3 X e RNA fREFY
e, BASER SR, H A g A B LA

RNA JREE B L7,

BNA 19
N —

 N—— 7
—— Arp——— oy
B ' T

— R~ -

K1 NASBA %473 RNA #93 KR32

RS TR —FERGE R HA 504,
HIMERE & PR AL R T IR BT 51 25
TN REELE M, — 2 ) AR F A D Yk &
(Reporter) BRicl. 55— i A i £ T 9 e 1 7 K
T (Quencher), TERZZERE T, METHEKT
4E. METTHRERBIVEKT LRGN IE
[BECEE, BRSO YR as T 5
PR G KRR AL, ST 5 KT s
W, BT DAIE A 5 6 i A T RV RT ) 0 A ) 4 R
(& 2), Gionata Z"1EiH4 T 5 PLRV 55 RNA
JF5 B A0 48 8 7 1 3R F PLRV RNA 1)
NASBA §## r.  S5 R A IAE A B A BEES
(R RER S5 B 2R B 2 g . T AERATE
R PR TS, HIMER R RNA & &
s RN SO SR B A . 2
18, PRIOR A B AR AN (AT SE IR B2 R A, T L
APRERE S R BRI FEHEA T 0T, A AR AR R R
55 Northern blots AH[ET JLAFERZH A 4 72 HF
BRI, JHSRIRWEGE, B RTR A%
BEARATRAXE 22 T A [] 955 5 A0 5] Pl 3500 22 A | ik
ZAATRIBHI ) Leone i) I 1 4 A N
PLRV #4720 5. FIAMITE ARSI T X PLRV
AOFE SRR, IR R B 55 MR 7 T
NASBA 4 AAH[H
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Ay T

] 0 A

T

B2 FHroTRRigegeg R

1.3 BEEAZEUREA

HRYE E AN RLRR AT LA 25 & 00 R EE,
— B0 B A% R L e DA SRR O SO PAAR e ] AR
B HSEAMRRNRE IR, A BHREI 2R
SALIRAETE IR R AEAE . B RTA IR BT S 2455 1,
A (Nucleic acid spot hybridization, NASH)
PCR W E MR A M AR P F, NASH o U+ A
WH RS (DIG) ARichR R SR B
FXRFIURE S RNA #EATR I, #9239 NASH 5
DA B ELISA R R, BAIHE & TR
EAEA, SRS EZORSENREZHENEH. A
H R R R RT-PCR 2517, PCR
WRZZAG M A & RT-PCR R 5HIR AT KA
FAZE G BT ECAY — PR RN B, HOE AR R
ik RT-PCR ¥ 389w s e e A B, T F 3
FEEPRIC ) cDNA FREF 2284 RT-PCR F= i 4T
R, A BRET A A4 3 BR AR A B O T AE
HWF5FRH RT-PCR =Y e 100~125 %517
FASRN, KM AR BT, AR W R
72 ELISA 1y 104 £, HFp L 538 PCR 58, T
HARFF 7T R BRALBR 4 3 KM B A BT R Bl R
T,

2 AFAWEHAERE R E S RAHA
o Bl 51

FI I S5 27 BORTE B8 B S . e
1z, PR 8 KR A R AL R ST AT A
N BSRE, ARGe e b LA SRS R A o 4T
JEH S PTML , HITEAFER 2, L
TERF EMN SRR, A DA AIAR AT 205 1 4T 5

A LR B B P2 IR N A5 21 A A B s BkL
T DAHCAHUR & P &6 o7 EE B Pk,
AR 2 77 A AR BH A SR AR M Y 5 1 BT s 7 25
R Tk WESTEMFEARMER. FHEA
AW A ST TR R R S LA il A 4
RS B 75 SR AR AR ) ety ST BB

AW AR A o A TR AR R e s e E
HEEE . AR AR RE. AREWIE
R AT A A B SR LT . AR T
DABR AL 75 0 HUR A5 DU LR B A Pl b s . BT A%y
AR TR AR T ZEKFE PRI, IR R HE
A L R 3 38 77 AR R 0% 1O BL R R T Pe L 7 B4
&,

Wolff SEH B MG HELH0AY DNA R 5 21 /N B
RIS BOR G R K ERR, R
K Gt 5 2 1 B R A DNA UKL AT 5 5 514
7oA G BN I IR T A B R A S PR BT I
W, BRTCAISNE DNA TTiES MR, Fh%E
TR P P A G IR T T S S RO Y
DNA f Z KA, MER DNA, DNARRE &9,
DNA B &R 15 GBStk A LA
SF. ERPKIE ST, RS, HEAREZFIEK,
Hinrichs! 455 F i A 145 T PVY PL fI TMV
CP WHTIG . Z5RFKHE PVY PLERF B JokL o]
FHSsrE PL E R R DU, (HPTRIK
JEBAK, 1 TMV CP B[R &1 0] Pkl 155 5 5 5= A=
PR AP, R ATREE TMV CP K
PEEFRUEEFY] (Immunostimulatory DNA se-
quences, 1S8)1 BB RTEFFH DNA /- F:h
UL ] 4 HARBRE DNA 5E3ikil sk i 5
£ DNA JFFIH 5N 1SS T IR G R, $E Mt
MERA s SOVLPA TS ki S el B S ]
s Oy ZHABREUTFIA: (1) &
TACAEE A BT, PENBEMAT: (2) @5 TEH
iR ZER A RO TR e SRR 55 (3) IR
IFEYIE AR E T, (B BRI AR R
— IR TEE,

HHPIE R JE/RE (phage display library) 4%
AT LA R A ik 4 B, Harp-
er VR I H R S 16155 T PLRV ) LB Fv
ik A B (single chain Fv antibody fragment,
sckv ) o M HTRIT N AT A M scky fr BB T AR
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V (H) 3N, KN EEARSEE BT
P soFv iR VR BE PR R A E A T E T
PLRV (KN, HRTEMMBIRRS, (a3
HIBTIR B A Th S 35 A0, RN
I BE 2 R 22 5Pk T B O 5 B LA s R
ok A BE ) Vaughan™ & B R 0k ack 2 b 3
VR I B A% 1 B YV R R R
ey R b C X IN=R =0 SIpATEOE R = &
RAFFE 45 5 Boonham 1 45 e i e+ R G E T
HA & 5 H B 25 R PV Y O Hoik A BL,
BT A 8N e B 3

5 WiwERE

ThES B R L AR 2 T ARG HE M A
A RIEER AR FEY R EAR =B
B, GG SERIE ARYER . B, 5 THAE
(BFERT, DARBIEMN AT E, REFRMNHEA
P, REG EATREFSARN. BE5RR5%E
EHAPETMIEN T & LEERERNE, BED
THFEERNAW LR, —HEHEARN ARS8 E
S FE R R R AR E S, B RTPCR HEAR K&
FAN AL AR A & . RT-PCR FARTE DS Bk d A A
RN R Z . B BRI ARz, iR
A AR — 5y TR AR

FEVFHAR SHRIEFRARNEEHES T
FRECARR LR AR, X P SRR R BH
], SR TE RT-PCR W IE A F14E 7R 7>
T-NASBA KB AN, HAEAN T HRAR
& RNA fTEGL T BE AT S8 BOCHR s a0 A, 1
a4 = B S S 7 A vy N 4 S R = L
J&. U T ARG G B P A DA pe 1 S )
£10/8, DNA - FRPUIE Rl & H AR T EA R
SR O] SEEL TR A A TSR R A B R T A
RFESNY), BB AT R B I L e oA
[N 5 b I 3k B ] S8 LI B 4% . X ey 14
W B AR AU ] 2% v 0 B R S e R B K Jé
G THEAS,

I3 T A AR A B B R s A I S A
M, CHEEDERERENECHARRET Eatkn
Y, AR T R ER 2 7 FIKT R TR A B
WAAR A ARSI 3 R v I A AR A A B
1o FIAE T BRI SRR BRI SE ik

fE, (HREE AMTIARE RN . FRB R 101
%, XN EHERE E SRR e

2 £ X M

(1] o, MEse, RAE HYmHELRLEEE [M]
o Eg A, 1999, 137—142.

[2] Cerovska N, Petrzik K, Moravec T, et al- Potato virus A detec™
tion by reverse transcription —polymerase chain reaction [J]- Acta
Virol, 1998, 42 (2), 83—5.

[3] Singh R P- A solvent —free, rapid and simple virus RNA ~release
method for potato leafroll virus detection in aphids and plants by re-
verse transcription polymerase chain reaction [J]- J Virol Meth-
ods, 1999, 83 (1—2), 27—33.

[4] Singh R P, Nie X: Singh M. et al- Duplessis P- Sodium sulphite
inhibition of potato and cherry polyphenolics in nucleic acid extrac-
tion for virus detection by RT — PCR [J]- J Virol Methods.
2002, 99 (1—2), 123—31.

[5] Weilguny H et- al- Separation of Slovenian isolates of PVY
(NTN) from the North American isolates of PVY (N) by a 3—
primer PCR [J]- J Virol Methods, 1998, 71 (1), 57—68.

[6] Singh R P, Singh M- Specific detection of potato virus A in dor-
mant tubers by reverse transcription polymerasechain reaction [J]-
Plant Dis, 1998, 82, 230— 234.

[7] Nie XZ. Singh R P. Detection of multiple potato viruses using an
oligo (dT ) as a common cDNA primer [J]- J Virol Methods.
2000, 86 (2), 179—85.

[8] Singh R P. Reverse — transcription polymerase chain reaction for
the detection of viruses from plants and aphids [J]- J Virol Meth-
ods, 1998. 74, 125—138.

[9] Singh R P; Kurz J, Boiteau G- Detection of stylethorne and circulative
potato viruses in aphids by duplex reverse transcription polymerase chain
reaction [J]- J Virol Methods. 1996, 59 (2), 189—096.

[10] NieX Z., Singh R P- A novel usage of random primers for multi-
plex RT —PCR detection of virus and viroid in aphids; leaves; and
tubers [J]- J Virol Methods, 2001, 91 (1), 37—49.

[11] Walsh K, North J. Barker I, et al- Detection of different strains
of potato virus Y and their mixed infections using competitive flu-
orescent RT —PCR [J]- J Virol Methods, 2001, Feb; 91 (2),
167—73.

[12] Nolasco G, Blas D G, Torres V. et al- A method combining im~
munocapture and PCR amplification in a microtiter plate for the
detection of plant viruses and subviral pathogens [J1- J Virol
Methods, 1993, 45 (2), 201—18.

[13] Leone G, Harm V'S, Bob V G, et al- Molecular beacon probes
combined with amplification by NASBA enable homogeneous, real
—time detection of RNA [J]- Nucleic Acids Research, 1998, 26
(9). 234—239.

[14] Klerks M M, Leone G O, Verbeek M. et al- Development of a

multiplex. AmpliDet RNA for the simultaneous detection of patato



D FEMFBEARIE LR ZRFRN PN —— RO, R, RAdsE

< 179 .

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

leafroll virus and potato virus Y in potato tubers [J]- J Virol
Methods, 2001, 93 (1—2), 115—25.

Szemes M, Klerks M M, et al- Development of a multiplex Am-
pliDet RNA assay for simultaneous detection of potato virus Y iso~
lates [J]- J Virol Methods, 2002, 100 (1—2), 83—96.
Leone G, van H B Schijindel B, et al- Direct detection of pota~
to leafroll virus in potato tubers by immunocapture and the
isothermal nucleic acid amplification method NASBA [J]- Journal
of Virological Methods 1997, 66, 19—27.

Welnicki M, Zekanowski C. Zagorski W. Digoxigeninlabelled
molecular probe for the simultaneous detection of three potato
pathogens: potato spindle tuber viroid (PSTVd), potato virus Y
(PVY), and potato leafroll virus (PLRV) [J]- Acta Biochim
Pol, 1994, 41 (4), 473—475.

Singh M, Singh. R P- Moore L. Evaluation of NASH and RT
~PCR for the detection of PVY and its comparison with ELISA
in plants [J]- Amer J of Potato Res, 1976, 76 (2), 61—66.
Dhar A K, Singh R P. Improvement in the sensitivity of pvYN
detection by increasing the cDNA probe size [J]- J Virol Meth-
ods, 1994, 50 (1—3), 197—210.

FEHEE. VA PCR o i AR 2% 2 193 4 I AR 490 5 2 1 280
[J]- Mgy, 1996, 22 (1), 34—35.

ERA, KHE. DREY REERIMTEARER LR
FREFRRE [J]. FEMBRES 1999, 14 (2), 157~162.
Wolff ] A. Maline R W, Williams et al- Direct gene transfer into
mouse muscle in vivo [J]- Science, 1990, 247, 1465—1468.
Tang D C, Vit M, Johnston S A.- Genetic immunization is a

simple method for cliciting an immune response [J]- Nature,

1992, 356, 152—154.

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

Hinrichs J, Berger S; Shaw J G- Induction of antibodies to plant
viral proteins by DNA —based immunization [J]- J Virol- Meth-
ods, 1997, 66 (2), 195—202.

Sato Y, Roman M, Tighe H, et al. Immunostimulatory DNA se-
quences necessary for effective intradermal gene immunization
[J]- Science, 1996, 273, 352—354.

Raz E, Tighe H, Sato Y, et al- Preferential induction of a im-
mune response and inhibition of specific IgE antibody formation by
plasmid DNA immunization [J]. Proc Natl Acad Sci USA,
1996, 93, 5141—5145.

Hasset D E; Whitton J L. DNA immunization [J]- Trends Mi~
crobiol, 1996, 4, 307—312.

Nissim A, Hoogenboom H R. Tomlinson I M, et al- Antibody
fragments from a single pot phage display library as immunochem-
ical reagents [J]- EMBO J, 1994, 14, 692—698.

Harper K Kerschbaumer R J, Seigler A, et al- A scFv —alkaline
phosphatase fusion protein which detects potato leafroll luteovirus
in plant extracts by ELISA [J]. J Virol Methods, 1997, 63,
237—242.

Griffiths A D, Williams S C, Hartley O, et al- Isolation of high
affinity human antibodies directly from large synthetic repertoires
[J]- EMBL J, 1994, 13, 3245—3260.

Vaughan T J, Williams A J, et al- Human Antibodies with sub-
nanomolar sffinities isolated from a large non —immunazed phage
display library [J]- Nat Biotechnol, 1996, 14, 309—314.
Boonham N, Barker I- Strain specific recombinant antibodies to

potato virus Y potyvirus [J]- Journal of Virological Methods:
1998, 74, 193—199.

WL 2 5 M T i A 0 45 0 X ]

G [ 5 8 |/ A AL R F AR ) =X

SEIE, EHIM . WE, GEFR (BRR), BRFTA. MR,

ffr - H: JE Je i M
JeJefh 4%
BRI RH R
KL bR S

10 H

P (T0%)
4.5X3.0

R R T
LHF 4.
IF P BAT
BATIR T

AL &N TR EE D 5
WL & N TRAR ST AT

& M T RATSEAF K AT F A 2L
331021089874021848

1.60 5t/m
35X24 em  0.45 55/%%

60 H

1.90 5t/m
45%X30 em  0.65 55/ 4%

0.85 5/m
160 55/ i3k

(MBS 10%0)

o84, 318055

Ik %78

F . 013701030208 (A7 H)

WAL, 013968615918 (& M F)
W5/ A, 0576—2642298 2615837 2615705



