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FEA A B R B Z LR P 9 8 5 C R R 3 BRI o B BOA v BEARRIME (94% ) o Northern 2% 52 53 HTiE
SETy3 BEH ARG LR R AR B 65K . BERP TMV [5G L ORI AR R B BT TMV 1936, [ 458 1 kAT 5e ke
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ity NATTAS W 2 a4 B 9K A= W 7= ) 3 08 e 4
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X TMV HA vk i’ . Hob—Mok B &k
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A, IEXE TMV S50 4 H 75 47 4% 4k, S i B R i )
RESRIE A H 5 09 W FH T & B8 7 B it
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22 A2 S VRS B R AR AR BDTE 50 mL JC TR (1
4 A 2 B R G R ik (200 3 25 fe B B T
FEZK 28 ¥ 20 min, 53 U i BCUE W, N A A 4 A
20 g, TR 5 A ZE M K 2 1000 mL, 233 K 1)
Al ) B AR B A, 7E 23°C F R E RE IR 4 20 d,
AT WA R TR 22 B L, & . TMV 8 Bk F
3t A # ( Nicotiana tabacum ) NC89 i 4 Jt A< AR}
BRFHEMRER RS EHRE., KB HFE
( Escherichia coli ) ToplO B ®k Ml MR & & ¥ &
(Agrobacterium tumefaciens) LBA4404 B ¥k~ A< 52 56
= RAT o
L2 = g gon RS - A S 6 e 5 1 ) g iR
J Primier 5.0 K5 B2 5 51 14 Lo X A 2 R
DNAstar #1 DNAman # {4, 51¥& il TaKaRa( K
) SE I, AL RN PR i R B () A b R TS
il PCR 4" 3% Bt i ExTag DNA 3 4 B . LA Taq
DNA B4 W S AH X 25 5 .DNase 1 ( RNase-free) . #%
2 4 Y R B2 5-RACE JIT 5 (19 5 -Full RACE Core
Set R & M B ARG W EE K DNA 4l fk i 77 & ( Agarose
Gel DNA Purification Kit) ¥l § TaKaRa ( X i% ),
DNA 73 FHARIC W H TaKaRa 174225
1.2 HE®EK#EY DNA #1 RNA g2 EL

ELTR s RNA 4 MR &% i ¥ 4 4 DNA A&
RNA B2 Z W SCHik[12 1. H1 T Northern 73 #r
¥ . RNA f 42 B R JH TRNzol-A ™ Total RNA
Reagent i, 7| & ( Tiangen Biotech ( Beijing ) Co.
Lid. ), I U B4R A . .
1.3 EXRE 33 EEMNREE
L3.1 B3k y3 KL v b b it 51 9 72k
R y3 N RSB T 5" -RACE, &K%

R 1 ke A P 3Rk AR D 51 5 TR 1, 5l
PRIt S W T E KFRM y3 FEEE 3 cDNA JF
5 R y3 BRI ALF S (B R .

1.3.2 5'-RACE F"H43E[H 3 ¢DNA [ 5’7 3 7 A1
JPA B 3 1 S R i AR P AN Y B R T 5 -
Full RACE Core Set i7] & ( TaKaRa) ., 2 B 7 &
Ui, Dhgeat 5K v i R Ak 1 Py21 5l #, LA Sk
WA mRNA N#H, & A cDNA 25 —%% , L RNase H
Wéft mRNA £, 9K J5 ¥ cDNA £ 2 T4 RAN % £ i
AL EL B R A % B, LA Pyl3 5 Pyrl I Py24 5
Pyr2 (R 1) Ry W20 5| ¥y i 47 3% 22 W ik X PCR 97
o 5B — W PCR ¥ HIK RN 50 pL, &4 5 pl
10 x LA PCR Buffer IT ( & Mg*") .1 pL #H™=Y.
8.0 pL£% 2.5 mmol/L Ay dNTP,10 wmol/L 5| ¥
Py13 #1 Pyrl #12.5 U TaKaRa LA Tag % g R & .
PHAFLF S 94°C 3 min 1 ff ¥ ;94°C 30 s,58%C
30 s, 72°C 1 min 3 25 #F5¥3; & )5 72°C 10 min ZE
fifl, 55 K PCR WA R 57 55—k PCR A
AR A B 1wl 55— PCR 74, 519 K
10 wmol/L Py24 1 Pyr2, ¥ 17245 1.5% BBl
WEGE I HL UK 70 15, - 22 B IR A 6 i DNA 2 Ak i) &
(TaKaRa) Ziifl, 2ift=¥ 5 pMDI8-T A% , £ I
FF LIRS y3 FE[H cDNA iy 5/ K i ¥ 51

1.3.3  JEPH y3 &K cDNA JF 5 099 8. Il H
DNAMAN E {44 F R34 19 y3 B [H cDNA ) 5K
55 B & R y3 FEE4 cDNA 3 R
SCR M y3 L BE R 41 DNA J3 51 #E 47 X ATk
HEWTHEP 3 A IO A4, AR AR I T A K A1 iR
11 y3 JE K cDNA 2K 5[4 PRrl I PR1( 1),

®1 AFELEGYIEFES RACEMEEREENSIW

Table 1  Primers used for 5" RACE and cloning of y3 gene of Coprinus comatus
Names DNA sequences of Primers (5'—3") Used for
Py21 Pi-CAATAGCAAACAGGAAAGGAGC 5'-RACE
Pyl3 GTAGCAGCGTTGGCCGTTGTCT
Pyrl CTGTAAGACTGTCCTCAGAACG
Py24 GGGAGTAAGAGTGTCGCAGAAG
Pyr2 GCTGCTAACAGATGTCCCACCG
PRrl TGTAGCAGTTCGAAATCCCCAT full-length of ¢cDNA sequence of ¥3 gene
PR1 AAGACCAACCAGTATTCATATTCAA
PR122 GCTCTAGAGCTCCCCATCTCGACTTTCAG ( Xbal) constructing plant expression plasmids of y3 gene
PR25 CGCGAGCTCACGCAAGGATAAATAGTTCA ( Sacl)

P2 IR T A% R A b AR O T AT Bk
A pa RNA [ EHL, F) B RevertAid™ 45 —4%% ¢cDNA &
AR F & (#K1621 ,Fermentas) , . RNA & g ¥ F &

BCEEA y3 1 cDNA, LU FE S =W R Y, LA PRrl
PRI R 9, 355 y3 JEH A cDNA 2K JF5], H
MR R A 50 wl,&A 5 wl 10 x PCR Buffer (&
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Mg® ") .5 wl &4 .2 pl £ 2.5 mmol/L [y
dNTP .20 pmol/L 5[4¥j PRrl #1 PR1 #1 1. 25 U ExTaq
R % 4 W (TaKaRa) . #7342 /7 /& 94°C 3 min 1
G ;94°C 30 5,58 °C 30 s, 72°C 1 min 35 ¥ ;8%
J& 72°C 10 min ZEff . §HIFHL 1.0 % (9 BR M
BREJIC PR UK 23 B, 1 22 BUNR W R DNA &l 7] &
(TaKaRa) #fift., 2ifl™# 5 pMDI8-T A%, T
Wy LS 3] 93 FEH cDNA 2K )75, F|H] DNAstar
P22 O AW T 3 FE B & IR T 51 1
W y3 BB ORF HUAH I Y 28 B R 1y 47 o R 4k i
FE W 158 UL ( GPL) B 457 ) 8 00 £ 1 100 28% T 9
GPI Fungal Prediction Server Version 3.1'"7 fii F
http ; //mendel. imp. ac. at/gpi/fungi_server. html,
1.3.4 JHTHYFRBEAEER »3 LA cDNA JF
SR Y 1T RS y3 BE 1 cDNA 2K P88t 1 73]
Py PRi22 I PR25 (3% 1) , 23 Bl A KR N VIl Xbal
5 Sacl fi g, Ho PCR § 347 ) o] T 93 FE K AEY)
Rk B A, y3 Y cDNA F ALl 1.3.3. |
Tk, A 5149 PRi22 1 PR25 [ 3 JL[H ¢cDNA )3
HI B3 2 LA RE 37 W A, A 3 1R R Ay
WEFS L33 h R EAR B MEA YN
PRr22 il PR25, B Kk i J& 2 60°C . #3474 28
1.0% B3I B 58 102 L K o0 5, 22 BUIR R B Ji DNA
2 el @ 4tk 5 pMDIS-T A%, T &k R4
y3 e DR Ik B A B Al
1.4 y3 EREMREREHEE

IR T A W R Ik SRR B 3 SRR cDNA
Fe 5 418 7 W) 55 A ) 3R 3k A pBTI21 23 35l JH %
BN VI Xbal 1 Sacl 53 it , W0 & 1) il it 7 W) 28 B
BWEBEIE o3 B OF i Ak )5 i 4, il o3 BRI B 4 A
pBII21 # Ky CaMV 35S J3 3+ Fl NOS K iy )7 51l
Z A GUS i i b IF IR GUS L, I8 it 8 20 304K
pBI121-y3, pBI121-y3 F.f BR il fiff HindIIl F1 EcoRI
Grff, B CaMV 35S J3 3 F - y3 - NOS &5 g4l
PRI il AR W) 3 35 4K pCAMBIAT301 (CAMBIA,
Australia) B9 2 5 B {7 51 (MCS) b, AR JE A 53
(L) LT 3% 18 4% 7 pCAMBIA1301-y3, 2 1iif il T
YRR . R IR B AR Bl A AR DL IR 1
1.5 JHE NC89 puit ik

HEY)ROT R IK H AR pCAMBIA1301-y3 28 7 5
UEJCER Ji, F T VR Rl 3% 5% A AR A AT B LBA4404
(Holsters et al. , 1978) " Bl 5 7 &4 50 wg/mL
Kan 20 pwg/mL Rif fl 100 wg/mL Str ) YEB “F4g I
gt 2 -3 d, ik B Rk

L NC89 Yy 5 Ak SR AT it 4% 35, KN 4
0.5 em x 0.5 emf)Jo BRI A 5 I A 78 AT B &
25 -8 min, T IER W L L RE WG, & T INA
2 mg/L 6 BA 0.2 mg/L NAA ) MS /0 k553 |,
T25CmE R 2 d, BB &4 2 mg/L 6 BA,
0.2 mg/L NAA #1150 wg/mL W Z 250 wg/mL 3L
fIFE R I MS s 5 b 25 COL IR R 2 A
FHEN . BRI L R A E R B S A
50 wg/mLil % R 250 wg/ml Sk fl% R K 1/2 MS
ARG SR B EAT AR AR B IR BE R0 20 d IR AU AR
PRI ] 3 B R 85, R A R AT 93 SR Y
pCAMBIA1301 73 AL Ak i JH 55 0 7 kg X B
1.6 PBHME#R R BITHEFD Northern 43 #7

F 3 4 R 2 B T3 12 0 ol i MBI R TR A B
B E 40 DNA Fi13 RNA, 31 1 PCR F1 RT-PCR
T3 1 0 0 BH PR AR bR o O 26 5 % b BT ] PCR 51
& PRi2: 5'-TCCCCATCTCGACTTTCAG-3' 1 PR2:
5’- ACGCAAGGATAAATAGTTCACA-3', RT-PCR %
FE R SER TR S A 3 FER T3 Oy vk A A )
(W 1.3.395), U2 T S5 sk 89 8 RNA SR A &%
B MR =, 51 ¥ O PR2/PR2, Jf HOGB K A
50°C . PCR %£5E B BN JH 5 HE PR 2 DNA, PCR 4~
W5 H T RT-PCR f PCR 1L FEH A .

Northern 2 52 Ff HI # ¥ & RNA 9 4& R
TRNzol-A* Total RNA Reagent i % & , I #% i3 W #
VE. PS4 & RNA £& DNase I ( RNase-free) 4b 3
O fRERAY DNA,FE LAWY : S0« o I (25:24 0 1) 48
AL S, RS UUUE R IR IF ¥ T DEPC Ak B 1Y
ddH,0 o, 85 FH o 85 Y il U L pMD18-T-y3
itk , PRr2/PR2 54,4 PCR ¥ 4% Fn 4l {153 2 H
THREHH A /Y PCR 729, 7™ ¥ 24 Digoxigenin-
dUTP, alkali-labile #7515 FHE ¥ %t . Northern Z% 3¢
% Hl DIG High Prime DNA Labeling and Detection
Starter Kit II (Roche ) , H 43 #4724 3050 & U0 A F
5o N HER 25 AL RE R, b BES R IR] E
1.7 HERMEEX TMV B Hitile

X 7E A R 20 d i A B 2 DR RN R SR
FHATSERD BE 5 vk FF H 0. 05 mol/T 8 R £6 22
W (PBS, pH 7.2) il TMV B T A F,
T3 3% 7, R 0056 25 Kk S A B0 0 Mol . W)
If X AR e Al 3 FE A B0 0 e 42 b TMV A Sy BH PR X
R AR FL AL 3 ik DY A A0 R 4 TMV A Sy B 1 X6
Mo AR TMV fiikse g e 2 k17 3 .
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NPT III 5 Ecol E1 ori
L tet A

T-border (right)
NOS promoter

npt IT

pBII21

Xba 1 Sac 1
trf A 14758 bp
NOS
Clal y3 (Fragment)
Hind 111
A ft ] y3 Fragment (507 bp)

T-DNA border (left)
EcoRI
NOS

Sac 1 GUS
. Digested with Xba 1/Sac 1 and
EaeasrEEl A ligated with T4 DNA Ligase
CaMV 35S promoter Neol
Aval Lac Z alpha GUS st exon
Hind 111 Bgl 1l
NPT III §' Ecol E1 ori MC Catalase intron
IS LacZ promoter 3 GUS 2ed exon
Pst 1
. T-border (right) CaMV 35S promoter Nhel
NET I3 NOS promoter Xhol H,"g_tag
hygromysin Bst Il

pBI121-Y3

Xhol AMBIA1301 poly
13365 bp CaM V35S polyA PG g—lzolrder (right)
urA T-border (left) 11849 bp 2
O Sac 11

P;Iilnd a kanamycin pVSi-sta
CaMV 35S promoter )
DNz border (=) yial PR32 bom Nhel
Sac 1 pVSl-rep

NOS
Eco RI

Digested with Hind I11/EcoRI

Digested with Hind I1I/EcoRI and the bigger fragments to be purified

and the smaller fragments to be purified

ligated with T4 DNA Ligase

Lac Z alpha (fragment)

2 Bgl 11
Hind 111 &
'”,‘fs,l GUS Ist eX(t)n] it
catalase intron
CaMV 358 pr;)/l::loter GUS 2ed exon
Sac 1- Nhe l
NOS His-tag

poly
T-Border (right)
pCAMBIA1301-Y3 Sph 1

13438 bp

hygromysin

Xho
CaMV35S polyA

T-border (left Nhe 1
( ac)ll pVSl-rep
kanamycin pBR322 bom

pBR322 ori

E1 %78y EEMNEYFRIESHE pCAMBIAL1301-y3 By
Fig. 1  Construction of plant expression plasmid pCAMBIA1301-y3 with y3 gene. The Fragment y3, with restriction sites Xbal and Sacl
at its 5'- and 3'- terminals, and the binary vector pBI121 were digested with Xbal and Sacl and then purified respectively. Fragment y3
was ligated into pBI121, resulting in that y3 sequence was inserted at the location between CaMV 35S promoter and the NOS terminator
of pBI121 with replacing the GUS fragment, to produce plasmid pBI121-y3. Plasmid pBI121-y3 was digested with HindIIl and EcoRI,
and the fragment CaMV35S promoter-y3-NOS was isolated and then inserted into MCS ( multiple cloning site) of pCAMBIA1301
(CAMBIA, Australia) , to acquire plant expression plasmid pCAMBIA1301-y3.
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2 &R

2.1 EkR4y3 EEE DNA FIRESH SR
F 5l

L S -RACE 4 HE3EPY »3 11 5/ S A 1T 51
Hef T —45 266 bp cDNA FBE. LI A B R4 50
K1) v3 FH IS cDNA FFHI 0 a3 3 3
B cDNA 4 K549 PR1 Fl PRrl, FH UL5| %), i@
ik RT-PCR 4748 3675 B 3k W 4 93 3P4 K7 1 h
534 bp, Hrh 148 bp NP1 A5 7 41, H 4 386
bp 5 3CHk [ 11 ] R348 1 510 LA 5 B AL AL
RE] 94% o % 4 KPS E A — A I ik B AR

(ORF) , i h% i 25 11 o1 19 JIKBE 4 B2 2 130 4> & B iR
BRAE o IR EEAE 5 SCHR [ 11 ] BT el 17 410 A9 B 52 AE
AR 09 2 b A7 8, O HLAEHE S 00 2 B 1R 7 41
AJE 101 DHEIERR P95 Y3 5 H B R ¥ 51 A
P B AR 2 0 R R AL 94% o y3 FER Y
cDNA Jp 91 Fl4E T 1) 2 HE 1R 7 91) WL 5] 2, GenBank rf
)& 5] 5 (Accession No. )iy GQ859168 ; EMBL
M2 515 A FN546262

R A 72 s i A 2 8 R 5 UL B ( GPT) A8 M 32 1 1)
M EER, BIROR K B AE /Y GPT B i i i, (B2
Y3 B 97 AR IERE (A) BAT R AT #E 1 (
2) A E WA s o

TGTAGCAGTT CGAAATCCCC ATCTCGACTT TCAGAACTAC TACACTCTCCACCAAGATTTTC
M 1 S TK IF
ACCATCCTCGCCGTTGTTGCTGGTGTTTTAGCTCAAGATCCTCTTTCATGCTATGATAACTTCGGAAACCGA
T I L AVYV AGVLIL AQD PL S CYDN FG NR
GACGTCGCTGCCTGTGCTCGCTTCATCGACGACTTCTGCGACACTCTTACTCCCAACATTTATCGCCCCAGA
DVA ACA RFI DD FCD TLT PN I Y RPR
GACAACGGCCAACGCTGCTACGTAGTCAATGGACATAAATGTGACTTCACCGTCTTCAACACTAATAATGGT
DNG QRCYVV NGHKCD F TVF NTNNG
GGAAGCCCCATCAGGGCTAGCACTCCCAACTGTAAGACTGTCCTGAGAGCGGCTGCTAATAGATGCCCCACT
GS P ITRA S TPNCK TVL RA A AN RCTPT
GGTGGAAGGGGAAAGATTAACCCCAGTGCTCCTTTCTTGTTTGCTATTGATCCCAATGATGGTGATTGTAGC
GGRG KI NP SAP FL FA I D PNDUGTDC S
ACCGACTTC[TAR| AGGCTGAGCT GGTTCTTTAG AAGTCAAAGT CATACAGTAG CCACTAGGAT GTGAA

T N D stop

CTATTTATCC TTGCGTTGAA TATGAATACT GGTTGGTCTT

B2 y3EEHR cDNA FIHMESHIEERF T

Fig.2 ¢DNA sequence of y3 gene and deduced amino acid sequence. y3 gene ¢cDNA consists of 534 bps and includes an ORF, from which an amino

acid sequence of 130 amino acid residues was deduced. Underlined capitals indicated the newly isolated fragment. Most possibly, the bolded A at 97 of

the amino acid sequence was a GPI modification site.

2.2 VEEEMRZIBZENHEER

y3 JEPHE Y R B BAR R R DL IR 1, 3K
P 52 LA , R PCR RN XU VI 5 2k X6 e 0F 47 %
E L, BEAIR LA 3,

TEE 3 iR By 3 21 520 rh, A W) R 3k K
pCAMBIA1301-y3 % PCR 1 Xbal/Sacl [ V) 1415 %]
T y3 BRSO RIS, ] HindIll/ EcoRT X} Ho#E 17 i
Pt 48 5] T CaMV 35 S Promoter- y3- NOS J Wr, i)t
B RSk A 93 FEI B 48 0 #f M B & 7F T A 9 XLoT
ZFiR & pCAMBIA1301 7, JE % T pCAMBIA1301-
y3 B,

2.3 BLRGIEFRENEE

F ) 4% 3K 3 Ak pCAMBIA1301-y3 28 3 W )7 56
UE, UESE HF 81 5 4 A D7 e o i o ) VR il v s A
Mg AR 1 B LBA4404, £ & A 50 wg/mL Kan,

MlI12 3 456 7 8910

< pCAMBIA1301
<CaMV 35S P-y3-NOS

500 — <y3

3 Y REH M pCAMBIA1301-y3 i) PCR X Eg 1]
¥E

Fig.3 Identification of plant expression plasmid pCAMBIA1301-y3
with PCR and restriction digestion. M1 125 bp DNA ladder; Lane
10: pCAMBIA1301-y3 as conirol; Lanes 1-3, 4-6, 7-9 were 3
groups of PCR and restriction tests; Lanes 1, 4, 7 were results of
PCR; Lanes 2, 5, 8 were pCAMBIA1301-y3 digested with Xbal/
Sacl; Lanes 3, 6, 9 were pCAMBIA1301-y3 digested with
HindlIll/EcoR1.

20 wg/mL Rif 1 100 wg/mL Str f YEB g I 3Lk
HPHPE R AR 176 £, 52438 PCR 1 XLURG DI 0 % E
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UESE T pCAMBIAL301-y3 WYAETE )G, e BOH 3 #
H T HHEL NC89 my%i14k

MO B NC89 iy I H 22 3 5 4 4 pCAMBIA1301-
y3 EARBY AR g AR KT R LBA4404 JLIE KRR, T & A
2 mg/L 6 BA 0.2 mg/L NAA 150 pg/mL ¥ Z .
250 pg/mL kAR MS Zr b 3% 73k TP il % 46
PIANIE 2F o BlAIL 326 B 58 28 2F IR il A A AR 85 97 5, 3R
538 5L DR MR B A AR G e 2R 41 A, T T 3 IR P PR
PRI EE . Jf LA pCAMBIA1301 75 544 (4 % 1k bk Ry
PRI
2.4 HRERBENFEMEE
2.4.1 PCR 5 RT-PCR %7 . % L PR 55 BH P Bk &
[ 0 e A2 T S PR 41 S To Mk R R4 DNA £
it PCR A IE 52 Ho i A7 23 ATtk RN B &R .
A e 0 2 SR UL 1] 4

M1 1

2 3 4 5 7 81213 14 ¢l c2

e e T

2 3 4 5 7 812 13 14 cl c3

B4 FHEFRFEELR DNA ZRIE PCR &l
Fig. 4

DNAs extracted from transgenic tobacco plantlets and PCR
identification. A. DNAs extracted from transgenic tobacco plantlets;
B. PCR identification of transgenic tobacco plantlets. M1: X DNA
digested with HindIIl ;M2.125 bp DNA ladder; Lanes 1-5, 7-8,
12-14; transformants with pCAMBIA1301-y3; cl: a transformant
with pCAMBIAI1301; ¢2:
DNA of plasmid pCAMBIA1301-y3 as control.

PRI 23 AN BH MR R (9 5 RNA, 28 % fiff 55 A2
DNA b3 5 , 47 RT-PCR, 45 JLuE 52 Hor 17 4
Tt RN PR R . FB AR 25 5 WA 5.

2.4.2 Northern 2458 73 #r: M & = PCR #1 RT-PCR
YW PR R PRI T AL O R (1, 16,
21, 23, 28, 30, 39) 5 1 #xF Ak & 4T Northern
BN BE RN T BRI R rh 38 B A B
8T DL, A kg Rl ) 28 A R R 1 2 A8 25 AR R L
FeACEN, AEXSEPHMERE R P LI R 1,16,30 Al

non-transgenic tobacco plantlets; ¢3:

B S5 HERFEMEES RNA ZIF RT-PCR &l

Fig.5 Total RNAs extracted from transgenic tobacco plantlets and RT-
PCR identification. A: Total RNAs extracted from transgenic plantlets 3,
5,7,23,26; B. RT-PCR identification of transgenic plantlets 3, 5, 7,
23, 26; M: 125 bp DNA ladder.

39 WY ZRAZROR W (1 6) o
116 21 23 28 30 39 ¢

B 6 #EEIHE Northern £33 447

Fig. 6 Northern blot analysis of transgenic tobacco plantlets. A: the
total RNAs extracted from transgenic tobacco plantlets; B: Northern
blot results of the plantlets. Lanes 1, 16, 21, 23, 28, 30 and 39:
transgenic tobacco plantlets; c¢: a transformant with pCAMBIA1301 as
control. As a result, transgenic plantlets 1, 16, 30, 39 were obviously

positive for gene y3 transgenic expression.
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2.6 HEERMEEN TMV B
B IR X TMV (Pt ge kB T 5 A~ 5%
FERR R AL A5 BEBR R 2 AP TMV, R 2L 1T A

A4 TMV X Bk R — e 55 97, E LS, 22 5k 51

T2 %,

x2 HEFRBAENTMV BEEHRN
Table 2 Exhibition of transgenic tobacco plantlets after inoculation with TMV.
Time after Transgenic tobacco lines Controls
inocula-
tion/d | 13 21 212 30 cl’ 2’
0 + + + + + + -
5 normal normal normal normal normal normal normal
leaf surfaces leaf surfaces leaf surfaces
10 normal X X normal normal normal
slightly wrinkled uneven uneven
new leaves new leaves wrinkly Leaves with new leaves
20 normal K normal K X normal
slightly protuberant slightly protuberant green spots wrinkly
Leaf margins tiny green spots leaf surface wrinkly Leaves with new leaves wrinkly
30 normal . normal
curled on the leaves protuberant green spots & with green spots
. . Leaves with curled .
new leaves slightly new leaves slightly . new leaves new leaves with
40 margin & green new leaves smooth . normal
protuberant protuberant shortened necrotic spots
spots
new leaf margins green spots at normal new leaf margins new leaves new leaves shortened
50 . . . . . normal
curled slightly margins of leaves leaves wrinkled relatively normal & wrinkled
Leaf margins Longitypical leaves normal new new leaves shortened clear phytosis but  new leaves
60 . . . R R . normal
curled slightly with nodular margins leaves & wrinkled growing well relatively smooth

inoculated with TMV -

" ¢l, ¢2:non-transgenic tobacco plantlets. " + ;
H 3 2 W UL, 5 ARG S DR bk R A0 1A BH R X
2 TMV SR YL FIBE & — Beif )5, BUAR AR I 1
AR H B, 4 i i [ S ( protuberant leaf surface ) | I %%
%1 (curled Leaf margins) . 16 V& 4% B¢ ( dark green
spots ) , £& WL 45, (02 R[] 1) ik 2R 76 8% e Je e AR
tE 30 A T ] ] B R R R I R RN A R 25 =
Fean, No. 1 #k Z 1 No. 21 Bk 2 55 PR 6 BRI At 7%
F DR Bk 22 R EEE AR H 2 %) B [R) 452 e L 3R & 10 - 20 d,
117 L& 995 1 B B A Al 4% 6, JE L No. 21 9 9 e
B, R AE R A Il OE R R g, 5y Ak
No. 1 No. 21 F No. 30 7£ Northern 43 # /1 7] I, 45 3k
y3 WERIA HJEAEHUW 5 19 1 R LA R
L2 %, B No. 1 1 No. 21 W 404K 8 H: # No. 30
RS o IR T DA I R R y3 7 A B DR e 3R B
HE PO I T, (E R X R B O R B PR AR ]
25,
i i
W EUESK A Bk B R Y3 BT RS
i EE TMV FIH0 6] A 98 40 i Bk MGC-803 (4 1%

P DR 93 DRI A R A A I B2 R
BB ARG IS R B T AR A R b TMY

3

uninoculated with TMV.

HIBIR B A 7 T Mg i B iR R AR E A B X
W, ASCiat 5" RACE sRINY T 43 JLHE M 5K
ity AT 51 B Bt I 1) 93 3L 2K P91, I HL7E %
fili BRI 3 RN A4y S AL A TR ) 3R A A,
WAL T TMV U Y —— M B NC89, Sy it —
SR B T B HEAl

y3 LR A KT 41 Y R AT R AR BF 5 0 2R
o y3 HP 5 RUGH RACE &3, 1 22415 2
5'-RACE J5 &, il i R Al ) 5'-RACE 3 71 &,
RAAE R T 5'- Full RACE Core Set i ¥ & )5 4 5t
Ry o A3 AT H R 2 i TR &R 1 T RNA
B, A5 93 LR mRNA 28 55 5% A
cDNA F 55 PR Ak % 45 5508 2 A 4%, 1t W9 X 51 ) iF
1550 PCR 9784, fhy L ORIE T (%45 D14k B 1) L A A
BUAY . fF 5'-RACE U 2 i S aih b, A 4
I 3 504 1 0 R o

AWFFE BT ARAR B y3 FE B 7 51 0] Lol o 4
KPR E T = 8%, — A58 BT 3045 19 5
J7 9 BAT S8R 1 B R AE I R HE 5 TR R 93 KR
K i 2R 3K 7 ) BePE A T Y3 9 ) 2 AE LA A [
ML IR BT, O B & 5y 50 s 101 4
FIMRITHN S Y3 WAL )TH A B &
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AT HEM FRATTE 280015 T 93 JER Y 2 K741,

AW T 3 KA RS R
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TESH R P AT B T e s o e 56 TR 55 X0 TMV | ¢ 4
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SRR R AR i B S ] A o AR A R L (H L 2
HA —EmMmEE s, X~ 53¢mk11]pr
W——Y3 & AR N X TMV {18854 5 1 30 1 25007 5
AN BAEAKSN XS TMV 1 2% 16 800 —— 22 [] A7 A .
EE ., Y3 2 I ZEAE AR N X TMV 3 1 1 400 4 7
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Cloning of y3 gene encoding a tobacco mosaic virus
inhibitor from Coprinus comatus and transformation to
Nicotiana tabacum

1,2 1 . 1 . 1 ) C1x
Xueren Wang ', Tao He , Gaina Zhang , Jianguo Hao , Jingfen Jia
(! The Provincial Key Laboratory of Biotechnology, School of Life Science, Northwest University, Xi’ an 710069, China)
(*® Department of Life Science, Xi'an University of Arts and Science, Xi’ an 710065, China)

Abstract ;[ Objective] The protein Y3 was a TMV inhibitor which was encoded by y3 gene. The aim of this work was to
clone the full length of y3 gene from Coprinus comatus and to reveal its inhibitory function to TMV in in vivo conditions.

[ Methods] We amplified the unknown 5’- terminal ¢cDNA sequence of y3 gene with 5'- Full RACE Core Set ( TaKaRa) ,
obtained the full length of this gene by RT-PCR, constructed the expression plasmid pCAMBIA1301-y3 via inserting gene
y3 sequence, CaMV 35 S promoter, and NOS terminator at MCS and transformed it into Nicotiana tabacum via
agrobacterium- mediation. [ Results]The full length of y3 gene was 534 bps including one ORF encoding 130 amino acid
residues ( GenBank Accession No. GQ859168; EMBL FN546262). The ¢cDNA sequence and its deduced amino acid
sequence showed high similarity (94% ) to the published fragment of y3 gene sequence. Northern blot analysis proved the
transcription of y3 gene in transgenic tobacco plants. The transgenic plants inoculated with TMV expressed the inhibitory
activity to TMV. [ Conclusion] We cloned the full length of y3 gene and obtained transgenic tobacco plants. The expression
of ¥3 gene in transgenic plants improved the inhibitory activity to TMV. The cloning and expression analysis of y3 gene
might provide background information for future studying of y3 gene.

Keywords: Coprinus comatus; ¥3 gene; protein Y3 ; vector construction
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