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oW XEE OBER ¥ERT HFRE
(PEMAEENEOWRTHEE LF  100080)
(AR LXFHRE #HE 7121000

% F OETHYMSHMEREENH, 2T PVY NILXRMELS T HEE Bacillus amy-
loliguefaciens 1 — 38 RNase BB -Barnase EEH B EHMAHADELEE . EREEHE N
BEREROPEL, RETREPVY ZHBNS PVY NIb #1 CP E & 8y 1467 & 0L KR T I
Fl, B RHFENMSEBHBAERMEZRNAEES. FERREBEY, $EHAYE
FMERRME, ARERBEYE. PSR AEENEGRWRERNANRTELIE.

X TEMERN, SEYYREE. NIb, Barnase, ¥%#& & i

B AR BN R (TMV) e B A AEEM TRE S HES Y TMV BHES, A
HEHTHETFEMBADREENTR N AL, HWTRC ZH CP A BRRHBIRESN, E
HBZAFHARENESHEAN SHIRE" Y, B SN FEERDARFEH,

T4 ¥ Y B (Poryviruses) RBAICE B AR EL, ERCENET
K. HRFHEFE R L~ FA RNA, K27 10kb, BEAMN 'k - HNAHEE
Bl (Genome-linked protein, VPg), 3' %% — B poly (A) FEFI., Bk # 41 05— 0 B 45
AERENAHB-F AN, B2HSSENEOBEE I RANRESEEARE
EEATHIFSEED. XTHEG R A F A T A6 IR 04T b 380 500 L kR
B30 e 2, T R0 R0 78 1 ) B PR 91 6 36 %) Rorrer 6 3 48 4 25 i £ 4% ¥ (Tobacco etch
virus, TEV) ff Nla #H 55 #f Magainin- 2 2 ES 4 HHEN LAR REHR Mo H
W, @d LA EmE B ERRRE XA E TEV Nla 5781 5 -E BRI, siik
BRAEOATY SR Y., A XRBETHHIEE Y FEAESHXM I
SR - R, PESERTETRZEMRYEANAISIATHER
17 AL ) e 0 4E 4 IR A BU R R B

AL 4 3o SR R B R A AR AR —— o TR A A £ T o A 343 B TR B A
AE o ﬂﬁﬁﬁﬁﬂﬁﬁﬁmﬁ&ﬂﬁ@%W%‘Wﬁﬂ%%ﬁﬁﬁﬂﬁlﬁ%%ﬁf#igﬁﬁc AT
EEYPIARGRILE, RIITET 48 Y 55#& (Potatovirus Y, PVY) M & HIEE
EH A (Nuclear inclusion b, NIb) M8 ¥ Bacillus amvioliquefaciens i) 40 Ji 4% BR &6 (Bar-
nase) FH, PIEKMENE -BESER, WETHBARENNCHD R ESRE, £M
S PHEA, BE NIb ZEM 350 Barnase 30 53, (#8 T4 PVY B A ¥R 3 F

FTHEBHAEFIRHNFPESIFHABAERBED P OHALEE (WL,.ICSC.. BWE. B%) s
BHh,

« JiRMEE.

FXF 1954 4 11 H 3 Aued.
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FNIb SCPEHEBEZFEFNTAMNERN-ERETHFET; 8 RITHE (Agrobacterium tume-
Saciens) LBA4404 £+ FH{LBE, Bl — B PVY SR AL HEKE, PVY E 505
A A B 0T B S R RIERY£13T NIb Fi Barnase (9 BE-S 8 50 T8 3 7 M Nib
Hi Barnase, 1§ #Eff) Barnase #05| R BN AR HFBE WM MRRERFE, ANTTEEATH
Bh B R R,

1 #HE5F&%

1.1 ##

¥ B. amyloliquefaciens (1. 1099) %k A F A — 2 . KB E. coli DH5a.IM110,
A4 LBA4404/p AL, i BE pBluescript KS, i % 5 8 /£ pBind38 &t 4t . T7
DNA B& B4R &, Tag DNA B&8 . BH S ELRA I H Promega 22 7.
«-*S-dATP, a-"P-dATP, a-*P-dCTP H NEN = § , ER B AR TR WHAHE RS
.

1.2 A&
1.2.1 PVY NIb EEEa & ok WK T 5k Nib B H 258 700 F0 3 W B0 &
B, BT NIb EFH w34 LR w341 .

41 5 TAGGATCCACCATGGCTAAGCATTUTGCATG 35

g4 1. 5 GTTGATCACCTGTGCTTGCATGGTGTACTTC 3,

PCR Y38 R B & . BA3H Nib 4 KH B RE pBSKN (MW ESHE, %
O OB, 96 CHUAEYE Smin, K5 94 CAH Tmin, 55 CHE ¥ Imin, 72 T4 2. Smin.
{53 35 K.

PR B BEEIR)S . BT A L pBluescript KS, I #4430 W 5 .
1.2.2 Barnase 2EMBERERF A 5. B, amvioliquefaciens B4k DNA HarEE#E
ER CI1D: RE& CWERE, i SR, ZERESEEEK DNA, BT THE
(123 MAEFHBFEATFES W Barnase HEKIIK 555149 1 #3534 N .

0. 5 AGGTGATCAACACGTTTGAC 3
BN ;. 3 AGGCCTTATCTGATCTTTGTAAAGSG 3,

S8 L S MEFER B O (123 PRI TR T G, HER A THSI N 3
A Bel T8, XM TR EEEBY YT, PCR &4 94°C, 60s; 54'C, 40s,
72°C, 30s; WEFR 35 . P09 H 6 K B i S S B AR R pBluescript KS, 34T
Ko E 549
1.2.3 RHMEMFEARMEDEL. 5308 (130,

1.2.4 FEENEYH PCR M. MY 8 DNA fIERS# T8 (13).

PCR $E A T LU S PR 5 26 4 P4 B R B A 00 . Bk 3R 10 A
Barnase B 5" % 5] 49 T FIAR 45 3 088 4k pBind38 69 NOS K3 it M8\ v (Bl v . 5
GCAAGACCGGCAACAGG 3" MRS R E BB PCR 8. PCR W %14 .
BB M AE & RHSE R (kan) 09 MS B 335 126 6 18 #1055 55 LB 10 48 DNA ;94 C L 6055
55C. 40s; 72C, 40s; 35 IR,

© HERMERBEDARAMATHSHESR http://journals. im. ac. cn



424 % L1 I B # 4 12 %

1.2.5 FRHEBRRRAMELISA 0. SHERBYERTHAK I~4 AR, —R4
~5 WEE, FIWEEN 20pg/ml B PVY BEBCEEFR, XU pBINA3S 25 80 F R 56 40 8 B Bk
MERKRELAHT ELISA 8,

ELISA #8077 i 2 % 300 (140 B R g 03k, HP— 52 B3 PVY W R i i
FEH PVY RERHE IHETREHE), RN LR LB ERE (W E Promega

A,
2 Z2RE58

2.1 NI EEME NS

ATETEESBENREHE, SR THA5Y, URITEARNEE NIbEHS
PP BB pBSKN MR, BHT M 4 NIb £ (&8 1), 3| A T8 8 01 58 Bar-
nase BB 5" AR 2T, H M B E A pBluescript KS 8 EcoRV fif &, 5 8 pKNRO
(B3, BF2FFMER, HRIECSHERINSIAKNBanH IS, Bd I 15, KT
EFEMEY P REH kozak FFI-ACCATGG-LLRTE NIb BH 3 %85 -1+ BB T/5 5

A5 4 Barnase B H A% 1. :
l gca cag gib aic aac acg i1 gac GGG GIT GUG GAT 36

A Q¥ I K T F D § ¥ A D 12
TAT CTT CAG ACA TAT CAT AAG CTA CCT GAT AAT TAC 72
Yy L4 T Y B K L P B N Y 24
ATT ACA AAA TCA GAA GCA CAA GCG CIC GGC TGG GTG (08
[ T ¥ 8§ F & 0 A L G K v 36
GCA TCA AAA GGG AAG CTT GCA GAC GTC GCT CCG GGG 144
A S X & N L A D V & P G 48
AMA AGC ATC GBC GGA GAC ATC TTC TCA AAC AGG GAA 180
K s I 6 6 0 [ F S N R E 60
GGG AAA CTC CCG GGC AAA AGC GGA CGA ACA TGG CGT 216
G ¥ L P G K S 6 R T W R 1
GAA GGG GAT ATT AAC TAT ACA TCA GGC TTC AGA AAT 252
E A D 1 N'Y T § 6 F R N 84
TGA GAC CGG ATT GTT TAG TCA AGC GAC TGG CTG ATT 248
§ T B F L Y 5 8 D W L 1 9%
TAC AAA ACA ACG GAC CAT TAT CAA AGC TTT ACA AAG 324
Y £ T T DB Y Q T F T K 108
ATC AGA TAA 13
I R il

B PVYNIb XEMEBETHRE B, amyloliquefaciens B2 Barnase B kBT HHE B.

i Barnase ZEHY PCR 5 M A & amyloliqguefaciens) B TR
FRAR#ESHNOELEMFS

Fig. 1 Amplification of PVY NIb gene and Barnase gene from i )
Fig. 2  Nucleotide and derived

B. amyloliquefaciens. . .
yloliquef: amino acid sequences of

a. Nlb; b, Barnase; ¢. Molecular weight standard Barnase gene from B.

2.2 Barnase [ B@lﬁﬂifﬂﬁ?ﬂﬁ*ﬁ amyloliquefaciens.

LR B B. amvloliquefaciens Bk DNA H#
WE B AT PCR 35t — 0. 33kb B H- Bt (B 1), 4i4b/5 TR pBluescripr KS B iy
EcoRV i, 88K pKBS (& 3), FFIWE £ HBRAITE M Barnase A GE NS
BRFEF (B 2), (TRHFIRA 330 MR, SECHEL Barnase B HFEF D4 Lk,
FHIMHTRNER, BEEREFIZLHAE.
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2.3 NIb E@FA 5 Barnase £
B e

1 #  Barnase 3 FH B
J& B pKBS FiBcl I #iXho I
B & 0. 33kb %) Barnase
HAB, REREAT N
A Bk pKNRY & Bel 1
M Xho 1 fiz &2 Z 18 B
pKNB (E 3), I TRMNAER
HWoldpad s i T 2 HiiE
WEEM EHRRATE, X
MEREME T REESR, B
M NI BH 5" 5] AR #F
BF ATG B Barnase #[H 3
g el - TAA,; RS 7EBE
AR E T EN NIb £H 3
WS CPEHSmW Y AW

Gy ERRIRH BT

FIEG )4 47 . BRIFSE R T A
HEEMEWDE.
2.4 HWYFREIAHER
BREENEYWHES

4 W Nib+Barnase @
& B M B pKNB H
BamH I # Xho T X K§ 471 18
1. 8kb J Bt AT RILE
# pRin438 8 BamH 1 #
Sal I Z8],, Bl 7E pBind38 M

3 NIb+Barnese AR BAMREREHELRERRE
Fig. 3 Construction of plant expression vector of fusion gene of
PVY Nib and Barnase from B. amyloliquefaciens
Ba. BamH 1 Be, Bel 14 8a. Sal1; St Stul; Xhe Xho!.

358-UTT-NOS3 “*x M R A ER 2 F (B 3, pBind38NB), £l & X H MR 5 HH
F ATG B 5A T s # 8 5 8 W 8 Rk BT B WS E  kozak 7% 5'-ACCATGG-3',
MR EEE I HEINAKRLFET TAA, UFIELEYREREEHYPHTEER
iE. DEBCREBER LA E LBA44, EiRTEA SR E M %M, &
it kan HiBERERE . K48 17 DR LR A S8 1A G4 VM pBind38NB 87 kan #i H #5
AL HIEE 08 DNA o] DAY 8 B A B B HERI 29 0. 5kb F BL, TIZES pBind38 T#
BRAHHEEET ARSI RUSESERBEE O EHRITHEHES TS Nb-+Bar-

nase RS AW HIEHEMNE,

2.5 RHREREYMHEREESRNRA
E—RIERT, UFHEH Barnase FEMEAWBE LT, X AL RITEE K
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NIb+Barnase ¥ S (N BRRE I H £ K B 5]
RUE, HFERENMHERETEK 3I~4 BE
Ay R 4~5 WEf, FIWEE R 20ug/ml i
PVY BEEHFM T 17 # Nlb+ Barnase g4
HEAKEEFER, JHE pBind3s S#F
BRI FE LRI B (B438) FIE#% b B M B 4 3y
Mtk EEMIF 6~15d, M1k Fa) T Bk
BHARR BRI ERS, KBS
NIb+Barnase 3 HME B G L E B/ £
R BIRE, KGR EMPEHH B

B4 BoH%EHMBYN PCR ANER VIE, BERFR 1~-3HNELRSHELT
Fig. 4 Identification of NTh-+Barnase transgenic 3£, MH KB L WIEREEBEABR FHRE4L 5
tobacco by PCR PVY-C % E %% FMEIFR, RITA N

a. Molecular weight standard; b. pBind38 transgenic

contrel; c~g. 438NB5. 8. 10, 12 &. 16, respectively. NIb+-Barnase %E[ﬁ*ﬁﬁgrj PVY-C E;{éé{]
REBET SR FEA R ol B3/ (A 5. f,

B 5 NIb—+DBarnase HEHEYHIEH Y RFRBRORE
Fig. 5 Response of Nib+ Barnase transgenic plants to the infection of PVY
a, e & h, pBind38 transgenic control; b, ¢. d. £ & g, 438NB5, 10, 12. 8&16. respectively.
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g)o T 17 £k NIb | Barnase ¥ £ AWM E E o D BAH Bk, 0 438NB5, 438NB10
438NB12 3 PVY R RARIAER: EEMNG 72 10d EHEEF T EBRWE LD
AWIEEER; IS RBT 435 1~2 mhy M ZE 0 2= £ 8k, B80S EHZ AR (W5,
biefild), BAXEMEMNB T 1I~2 AEERIEEMREL, HEKE ELISA {14
MHE 1/5~1/3; FESMMAA H M ELISA A SFRERMNBRM B (LED. H58%
KR, EASNEZRS, RAITKB T 2K NIb HEEAEERG, £PVY XHFHR
EUSRIREER, EEHA LB HEERTSOPRACRY, #08 NIb-+ Barnase B &
HEFRTREAMY TEIRE, THEY PVY GIu, T PVY 3 5RBE8&EE RN
MEH PVYNIb 3351 CP 5" 35 22 0] 8Y £ 89 -t AR <F 7 #0-YEVHHQ/A-, R4 8747
RN EERFF, MRS E S TR ra NIb i Barnase, 3% £ 60 Barnase #
RAMAFET: . AR TROERMAWS, HE, LREFFRERITRENKER
Rl R AN RO RHBR R, AT Barnase AHAE SR, M BAHEE
MM AR IR R RG], HAERR R Y ST MM RNA MFEHEKN RNA, R4
RIRERIE, TP A &Rt — 0 B, HR ., KB4 5k (Y 438N 4 4k 76 73 95 $5 #b
BRASKEARNSHAHKIE, FEERESW USRS A FESERER. EH
FRERMGHARBERMEEN CESEAMR NI H S Barnase B, XROHEE
M T R 8 4 B X AN IR ARG B BT DA SR AR R ALY L 7 Parks &M TEV B M
ML TEV ZBEAMESEE S, EABHEYALEES - 1L, BB#N R
RHEBREIN - EEENI AT TR ECRRFOEAL Y RIS HY Barnase &
B, ERAMEMAKIE,. B, RITBEKEHHEREN, R TEREECREFL S
F RS B SR FEREAE AR . H 06 R GEHERR Barnase fEHI 4 20 40 PR B RS AL Y TT RE 1
FEFILEA NBHE B ERHGERRENENETSA B LR EWEEFA 1
ADLRAE R, FRE BB,
F 1 W4 NIb+Barnase ¥ BB @B TE 20ug/ml PVY £# S 30d ELISA {8
Table 1 The ELISA result of part of NIB-+Barnase transgenic planis al 30 days of post-inoculation

Leaf position

ELISA OD 2 3 5 6

Srrain .

438NB10 0. 01 0.12 0. 21 0,19

438MNB12 0. 02 .12 0. 21 NP

B438 0. 20 0. 23 0. 61 ND

—CK* 0.02 0. 02 0. 03 NEB
*; —CK uninclulated pBin438 transgenic plants

* % ; ND=not determined
AT F H poryviruses Y5RGBT EIIN T4 s, TTRABIT L AP ER, &
Ut REREREEEGAMAS, BRHRERASHERTHONSTFI, LR
P HHE Y Potyviruses (2 $e o Potyviruses 5 H TR BN B GE T,
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A New Strategy Derived from Plant Hypersensitivity
Against the Infection of Potato Virus Y

Xiang Yu Liu Junjun Yang Lanying' Peng Xuexian Mang Kegiang
(nstitute of Microbiolagy. Academic Sénica. Beijing 100080)
(Department of Plant Protection, Northwestern Agricultural University, Yangling 712100}

Abstract  In order to introduce an artificial hypersensitivity in plant ,a binary plant ex-
pression vector carrying the fusion gene cassette of the nuclear inclusion b (NIb) gene
from potato virus Y, Chinese isolate (PVY-C) and the barnase gene encoding one of the
extracellular ribonucleases from Bacillus amyloliquefaciens has been constructed and
transferred into tobacco. In the cassette, at the linkage site between the 3'termini of N1b
gene and the 5’ termini of barnase gene coding region, the heptapeptide consensus se-
quences, which is the special recognized cleavage site for PVY protease to process the
NIb and coat protein translated from PVY genome, has been kept. The symptom caused
by the infection of PVY-C in transgenic tobacco was found to be changed into vellow
mosasaic and necrosis, which is different from the systematic mosaic infected by PVY-C
in non-transgenic tobacco. Majority of the transgenic plants died of yellow mosaic and
necrosis among 8~ 25 days of post-inoculation. Fortunately, three of total seventeen
transgenic plants just show yellow mosaic and necrosis limited to the inoculated and the
adjacent 1~2 non-inoculated leaves, the top 2 leaves have not been infected by virus. A

possible hypothesis has been proposed to explain the phenomina.

Key words Plant hypersensitivity, potato virus Y, nuclear inclusion b (NIb), barnase,

transgenic plant
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