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REER SR S O KR B HT TMV 308 K& HAE R #LH
B AR S AT BRI, B R R BN

1B RERFHDEPFR/ T AEMENETEEDREGEELESLET, ) M 510642;
2.7 RARLEHMFPHRHEMBEF TR/ R AADEFHRARKELELEE, S M 510640;
3P EMEE NG A GAE, )M 5106105 4. 7 RIBZEAM N T A RS M 514021

WE NS e oS -5 3 (tobacco mosaic virus, TMV) (38 BUG BE 507, % H 5l =80 H 5
TR CH RO IEER A BRI A I AL BRAA R 5 24 h S HERD TMV 37 d J5 #5417 7€ it PCR FI Weatern-blot £ . 45
7R : 10 mg/mLL 5 IHER B A IR EE , w] LUA &3 TMV-CP LR BYFI5F1 CP AR 2, H 15 S ) 2 24 h,
HAp TMV R B5E 11 R BEATER 2 KRR R AR B, 375 5 1) TMV HTthal DIRFSE 30 d LB o X SFTRR I it KA R i
TR 205388 56 4 56 5 DR 00 a8 1 B AT s, IRR A 5 19 TMV Bk 5 2R AT IR 5 5l i DI MR 56 . B 98 %
B R AT X TMV 19 LR 800 Sa 875005, LR A AL B mT DUFR IEIR B i 2 4 o

KR NEAEMEEE ; RN RriAhIR; M ShUE T

RESES S435.72 XEFRIRE A

HH B4 155 7% (tobacco mosaic virus, TMV ) 247
YU B e WA EE Y, TMV &8 TAPIRG 3R (Bac-
uloviridae) , M55 8 ( Tobamovirus) , 42 1F F.
i RNA R BE , HOp 2 2 1< 24 300 nm | B 4224 18
nm B EFFRI0R 2, 7E FAREREE R, TMV 3 )12
A% 7 3 R, 25 3 0 00 27l o >R B K Y 28 B 4
KU R, E 6 TMV AL 5 B 245t 5 250045
VB Sk BELIIE 5 24 1) 42 e R 4 1 0 7 M R AR i
FH () 457 R 7R ORI 0 & B | S B3 B A p= by 3
ST Rl AT 2 9 1) XRG4

YR R I B E R b SME 7 R (BN
TS AEL) B 5 R G AR ) AR A B e X D TR P
(25l A A= . AR AS [ B SR VR HE 4
PEFE BRI AT 43 R AR W) IR 5 AR AR YIRS T o
T ARPEFI T 43 AL AL G W (TR
FEE 1 22 IR DL A ) S 5 o (O 5 78 L 2
FFA) S8 Y M) S e el AR A (e
KA, 0 S5 A bR A bk B 2R TR AR A A R A
[ 0 WA BB I OL1EE 7

I3 S 1O ) P A 4 4% 4 76 (A lternaria tenudssi-
ma) i) £ 50E [k F Pea T1 M Hrip B % 1 17 3%
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() G 28 5B R - BT 2 R, 2o 500 e A E AR AR R AR
K SR AL s R, A AL AR . FRLT R
50 F175 pg/mL W FESEMEA SO A, K B RE AT S0
Tl BRE A & 2B T HLREAARSMEAL TMV {1 o 35 kA4
KAWL e BTk . A it 5 B
LK ¥R AL RE S & LT IR A 5 e R 50, il H
TR A G LR ek B =, PR AR B I L R B AR
s

JHFR M (sodium cholate ) & JH IR 54025+ 45 &
JE AL B, 2 i T KR, 2 — AR AR PR 25
B S g TR B I - RO S R e 0 2 NV I B
by J5T RS A 1 A B HR, AT R AR A A T R R LR
SRR . MRBR BN R 43 L T B 2 (& ol D & T
b s, H i D IR R BN ] AR B T T Y
MCHGE o o TR B R Y e RSP B
JRAEWF R MR T Z R0 2550 TMV #9375 S 901 .
AHIF5E R FH B R Fh W3 i A 55 J5 P42 Fh TMLV 3 43
M 245770 Ab B 5 A RR B TMV-CP 3 IR i 36 35175 10 A 45
S HIE B RETS S RN TMV P2 A ik, 2 e 4=
K AR FNE DU FHER LM, R 5 ST KB R e i
PR AR S
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1 MRER=E
1.1 ks R Fn g7

AL 3 B 4 RE Sy 8 A B R Sy
97, A e g s R4t . JHAhHEA TR L E
AR BRI . B2 6 F, 4351
JE PRk (B PE SR MR A= M B R A BR 2 |]) L H B 7 (I
Mhr 254k TABRA R, RS =R 7%) JHEE
g — 80 (AR W AE YR A R | CH BR
R JE A MR A FR A w) ) R aR) (i s
YRR BRAE]) 620 S0 - 5EE 1 (FT 28 R, Wt
R ERAEY R AR A ) o
1.2 #HikmEfEMEE

TMV (38 Pk 3R ) B 2835 BT 78 52 590 2 53 25 Rl
17 BUEY TMV EIR B B 19 bk i 4h ik e 1.0 g
TR, A 20 mL 0.5 mol/L B 2 28 ik 76 7 WF
JB A3 E] TMV 2R . 2ot 9868 1 PCRAGN , H
WS 3.47 X 10° copies/pl. % FH ML 7 B ML EE
LA TMV T B, BARERAE R 42 R0 AiHs 42
W2 123 ] BT 0 2 T B 2 1) T — R I £ %o i
e, I A il HBO 5 2 A DA P A 2 I A B B R 4
MR 3~5 ¥, LA R JE B S 48405 0 B, S5 1% 2 min Ji5
JH W A WS /0 9 K i e A Al 1 A WD (T
H J5 WA IR AE o
1.3 HRLEEEFS TMV-CPEEFRIE

e i) A ) ot o ik Bt 24 50 T R R
0.1.1.10,20 mg/mL; H ## — & ,0.1.1.10.20
mg/mL; H % #5,0.1,1.20,50 mg/mL; BHAER4R, 0.1,
1.5.10.20 mg/mL; #4105 ,0.1.0.5.1.5 mg/mL; ]
22 ,0.75 mg/mL,

23 A B (1 5 3 S IR S B BRI
ik sl HARINT < 4 S A A 7 1R ik
B4Rk, BB IO BHCE T — G 2 A D b 3
W, FH < WA 5 G 4 i U BB A , 140 S0 AN [l
O VR R 11 24 7R W it 380 Ak LI I 3 KR BT 28 R Ak
T3 S5 hy IF) 4 o) HERIT S A e R g 245 5] Acb 38 20
PR, 5 24 h G HLAREE SR TMV . #2807 d )5,
Bz Rt 30 2~3 R4 4 B RNA, #E 7722 &
PCRHGM TMV-CP {33k .

14 BETMVEERRKAEEEPCROH

TMV-CP F PR (4 TR b 1 & i 28 25 T 7 000 =5
Hl &, B T YR LR A 2k b
k. prifElhZe 7 #E ol y=—3.75962144.997, R*=

0.999 1, R* KT 0.98; 1 fiff th £ 1 95— e s g 1 1Y
TMV & it PCRARZ AT FAEAAG I o

I AZ R B 1S S RINA A s 1) 20 32 F B
SR T M B 1A= ) 2 W)Y R s iR & (Evo M-
MLV RT Kit for qPCR) ¥ RNA % i, cDNA, & i
1A ZR R RNA it B 50 ng/pll .5 X RTase Re-
action Buffer MIX 1I 2.0 pLL. Evo M-MLV RTase
Enzyme Mix 0.5 ul.| Reverse Primer 0.5 pl., RNA
free water il 2 SRR 10 plo % 5% PCR Y Wi
PR 37 °C .15 min; 85 °C 5834 °C o0,

JR2 e 53 58 U B cDNA FE AR, £ T N 3t
Hy A B ] & (SYBR Green Premix Pro Tag HS
Qper Kit) BEAT 2465} %€ i PCR., LW AK £ K . cDNA,
1.0 pL; 2XSYBR Green Pro Tag HS Premix, 5 pL;
Forward Primer, 0.2 pl.; Reverse Primer, 0.2 pl;
RNA free water, TMV 3.6 ul., 210 pL. /W 25
4+ 95 CHUAETE 30 $595 CAEME 5 5,60 CIR K A Aif
30 s; L A0 MEIR . Mg AR A - 95 °C, 155560 C,
305595 °C, 15 s, HIRGIWIFPBIILE 1,

F1 HIIEEPCRIIMFT
Table 1 Absolute quantitative PCR primer sequence

FERAXIE 7B /bp

EIE RN ek 2l

R . Genome Fragment
Primer name Primer sequence .
region length
. . CGTGTTCTTGTC-
qTMV-CP-F
GTCAGCGTG
CP 218
= . GTGCTGTGAC-
qTMV-CP-R .
TAGCGGGTCT

1.5 PEERMLEFEEFSHTMV ITHEMEEKR
E R RALFI 417

1) H R 4 4 B 5 TMV-CP B F 2 i Western
blot 43#r. H11.5.10 .20 mg/mL Y IR &k 23 il 4k B
KT , 8 7K T 2% 2 A B S0l Ay 913 444 R o 4 o) R
P53 24 h G TE MR L3R BE 44 Al TMV #5687 d
Ja BUREHEFT Western blot 70 #7 .  ELARERES: B4R
ST TMV RS PE B (A R 2 B e il b — 3t
B A e s = it

2) AR TR ik Ab BEAR R 5 5 TMV H00E 19375 509 40
Bro MR A0 075 45 9, B 10 mg/mL A4 A 752 i A 3408
O TES 12,24 .48 .72 h R EEIE AN TMV, 5t
Tt Vi AKAE Ry 23 X B R Ak SR D 8 AR, R
7 dJE AT B PCRAG IR B2 () ik i

3) RE IR 9l b B 0375 500 TMV H0 0 B R 22 18
A3 HT o B 100 B K 3 AH ST 1 52 48 5 4~5 1, /] 10
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mg/ml A4 RE R B R AT A E 375 7 B 2% 52 b B4 53]
Vi IR B X B8 . Ab P 5E K 24 bR 2R TMV .
WGP REIX 100 BEAR T 730 240, B2 50 8k, 55 14,
SO BRR G AL P 1 IR, 7R BE RIS 95 7 .10 11
15,2330 K43 5z Fp it 30 2~3 Fr 4l b 47
it PCRAGIR B2 () Rk it . 50 2 ZHAEIR 2R B A 1)
511 RIEATES 2 R 2R AL B, BT 290 R ek S5
55 LU, D7 Ry ToO () R it . Geit e 21k
IS 25 4 12 19 K, BIER 1R 2570 4b B A9 56
15.23.30 KA B =ik i o

4) JH R fh Ak PR S 0 BT TMV B ROR 5397
FH 10 mg/mlL {14 JIE % £ b B 5 2 U3, 43 531 FH 37 7K A
BT 25 2 A B Ay P31 AR B P o B A B R R 2
Y4 H100 BRAH B o B 1 R AL BR 24 h 5 FEE 5 4
TMV, 55 2 AL B A9 55 19 K, RIES 1 Ab 3 30 d
Jei B IR R RG K gi f l  THE  HE BORTRR X B
R o MR AE M T R B O bR SR GB/T
23222—2008C 1A B B 3 43 SR A Tk ) , LUbk R
BAAN AT I R

5) JIF R 44 A BB K R R P A1 2B AR FH 20T 1B
40 B K B T fil BE R BT A~5 M, 2y 2 40, BRAH 20
Bko 55 120 H 10 mg/mlLL {1 JIE R 4k X 40 & 3k 47 9% bk
W% it Ah BB 1 U o SRS 2 A PR [ v R T IV i 5 vt A
PR 2 0K o 55 1 Uk it b B RS A9 5F 12 KaFEF 746 2
UALHR, 2 41 M0 W 2 58 1 AR R 45 d R AR 3 YC/
T142—2010 KA B A 25 PRI 5t 7325 ) 5 ke o8 AR
RSS9 i i WS R - W< a0 T BB D
B B A1 A AR T, WS T 7K AR Sy % R

6 ) JIFL 722 40 A FEE s IR 4795 A DG 5 DR ) A8 A 1 0
3 M o 10 mg/mL H R ) MBS it A0 E S FEE 95 B R
TMV, BERb 5 56 2 KA 7 KA BIBURE . 76 NCBI £
it v A )R B SE DR, Bk S AT R (jasmonic ac-
id,JA) KR (salicylic acid, SA) . 2,4 18 % O #H ¢
FEDA AR i 3 PRI A X e R ) A AR ST 2 R A B R
R [50S4 R D 4

JA G538 BEE B R AR A Y 6 > At 1A
KB PR LR IE R AOC [ TH 0 S84k 1 & Al
B LR AOS e B R U 1 13 COLL Hoii A O¢G
SR LOX (Mg %804 Bl 2 ) 2 s il D)) 2 [
JAZT BN FHRERMYC2, SA {55 Bk RN
AR A ML R PAL F% 575 NPR1 B A
KFEH PR, L3N, 615 5 1 Y 22 [543 1)
LIRS 52 ARIE N ETR1 , 545510 8% 1 1 845

73R CTRI, M 24N JE
SR 2788k AT A X A2 i qRT-PCR 4347, i
H GAPDH N ZHEH il 1 PCR 514751 WL 3R
25 SN AR Z2 R0 RN PR LA SC 1A MR TMV & 3
()98 65 f PCR M
%2 HEIMERPCRIIMFETI

Table 2 Relative quantitative PCR primer sequence

51924 FR Primer name 51917 %1 Primers equence

GAPDH-F AGCTCAAGGGAATTCTCGATG
GAPDH-R AACCTTAACCATGTCATCTCCC
SOD-F CTCCTACCGTCGCCAAAT

SOD-R GCCCAACCAAGAGAACCC

CAT-F AGGTACCGCTCATTCACACC
CAT-R AAGCAAGCTTTTGACCCAGA
APX-F GCTGGAGTTGTTGCTGTTGA
APX-R TGGTCAGAACCCTTGGTAGC
AOC-F CGGCTCAACTGATTCCTCTACAC
AOC-R CCTTTCTTTTCCTCTTCGTGTTTG
AOS-F CAATACGGAAGAGCCAAACGC
AOS-R AACTCATCGGGTCGGTCAAA
COIl-F GGATTGACTGATTTGGCGAAGG
COI1-R CCCCAGGCCGGACATAGAAG
JAZ1-F GAGATTGTGGATTCCGGTCGAT
JAZI1-R GCGGTGGATACCAAGGCTGA
LOX-F ACGAAGGTGTTGAAGGCTCTGTC
LOX-R ATGGTATCGCGGAAATGAGGTT
MYC2-F TTCAACCAAGAAACCCTTCAACA
MYC2-R CCATCTCCCCAGCCCAACA
PAL-F ACCTAATGGCGAAACCCTC
PAL-R TGAACTCGGGCTTTCCATTC
PR-F TGAGTCGTGGGCATAATACTG
PR-R TAGAACCTTTGACCTGGGAC
NPRI1-F CTGAAACGCCTCTCGGAAAC
NPRI-R TCCTCGCCGACAAAATGCAC
CTRI-F GCACCACAGGTTGTAGCAG
CTRI-R TTAAGATTCGGTCTCAGCA
ETRI-F ACATCTACCGCCCATACAA
ETRI-R CATACCTACCCGTCTCCTC

1.6 HiELE

BOPE o3 #r % 9 SPSS23 k41, RN R
i E T 2 5 L ECR A Duncan’ s 2 fiTLSD ¥, 3
KHFRbricE RN ER B EN, BEEYEE
0.05,
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2 HER5HMH
21 Z5HI AR XA E TMV-CP % [ 3 i 1 R B

20

AN TR B i e B Y 2 R Ak BRO S, 2 b
TMV 7 dJ5 M= H TMV B & 3 WK 3. H13R 37
N, 5 2700 23 ) Ak B S TMV B9 #5 DUECS

ZKOXF BEAH EL 24 35T A, 16 I X 5 245577 A B AT LA
Vi SR = A TMV i o AR R A0 S [ e 52 Ak
HRR AL H TMV 145 DUB 22 R . 58 K 6T R
A EG, HR R A R e H AR IR AN LR
IR 4 5 AR A S TMV B 4 59 o e
4 10.10.20,10.1 mg/mL. H:#,10 mg/mL AYAH
Fiz gl Ak RS AR R TMV fr i

®3 LGHRFESFEERFTMVHESE

Table 3 TMYV content in tobacco induced by candidate agents copies/pL.
ww  WERCE SR e g il
Treatment Dlpotasm%lm glycyrrhiz- (,lycyrr'het.lmc acid Gancao frost Sodium cholate Aluminum reagent
inate diamine
100 pg/mL 814X 10%+£8.78X 10 3.30X10°+7.76X10b  6.07X10°49.60X10°c  3.53X10"+4.52X10°b  1.57X10°+4.65<10'b
500 pg/mL — — — — 2.59 X 107+3.51 X 10fc
Img/mL  3.36X10°+9.04X10h  2.99X10°+1.90X10°%  548X10°+6.57X10°%  4.47x10°4+1.39x10% 526 10°+3.25X 10d
5 mg/mL — — — 589X 10°£1.31X10°%  3.09X10744.38 X 10%
10 mg/mL 6.33X10°47.24X10°%c  1.82X10°+2.33X10*d — 8.93X10*47.82x10%d —
20 mg/mL 2.66X10°43.61X10b  4.27X10"+4.62X10°%  6.42X10°+5.75X10'd  1.66X10"+2.33X10% —
50 mg/mL — — 3.99X10°41.04 X 10% — —
CK— 1.40<10°+£1.78X10%  1.43X10°+1.38X10%  1.34X10°£2.76X10%  1.59X10°£2.08X10%  1.60X10°43.87 < 10%
CK+ 6.10X10°+1.04X10*d  3.45X10*+1.27X10% 8.25X10*+1.07X10%  5.19X10°+6.15X10°d  7.75X10*+3.66 X 10’

7 Note: CK— : 77K Water; CK+: FilZE & Atelin; ZH [F 553w th A R/NG FREFRIR 22 5 53 (P<<0.05), R, Different lowercase let-

ters within the same column in the table indicate significant differences ; —2 7~ 2455 A 17 4b B, — indicates that the medication was not pro-

cessed. The same below.

2.2 RBESAAMEXTEE TMV-CP R EEM &N

P P 1T 2T, RS [ 32 % DL A 2 R
24 h G R TMV, #6507 d J5 , 5 R AL BRREAS HH 1L,
N T S5 e 114 L A Ak B S R B e TMV -
CPHFL R E A . HH, 10 mg/ml. A% RH R 4h Ak B
HHEL, TMV-CP BT Z it e /b, 0 W IH R B 2k 2 m) L
M TMV-CP 196G i, 456 7 i PCRAGINSE R, 13t
B 10 mg/ml (14 JIE R 4k Ach B8 08 20 0] LG S A 0 11
TMV ditt. Witk , 522054 2L 10 mg/mL (IR
BAAE A AL PR 2 MR

1 2 3 4 5

TMV-CPb.-— —

1~4 435 %78 1,5.10,20 mg/mL JHERHH, 5 £RAKFET. 104

represent 1,5,10,and 20 mg/mL sodium cholate, respectively, while

17.6 ku

5 indicates no induction.
E1 FEERSHALIERT TMV-CP R EERRNT
Fig.1 Effectof sodium cholate on TMV-CP acccumulation

23 PBERMAEREFSTMVRIENGEES
FRRS

FHREFR AL B =, 43 ) T75 5 12,24 48 .72 h
JEAEM B b BB A TMV 42650 7 d J5 TMV 26341
MLLE R R, 55K A, 2 55 S 12,24 48,
72 hJGHAN TMV Mt i i TMV & 5 58 TR
Hod 35S 24 h 54580 TMV, 18 - H B G 2 5 2 B
I, B W 4. PRt B s R R 40 75 A0 o = AR 4T
PR FAERT R 24 he
2.4 PEERINAMEREIFSH TMV RIERFEH

T HRGE IR R B Ak B S M R TMV PP 1
SEIA), FH 10 mg/mL A RH i A Ak B 0 2 7K, 43 5]
FEFEFP T I AS [R] Bf T] A DU TMV 1 26k 8, th 36 5
AT LA Y, FH BB R 4R A B 1 R B RTAR T, 45 Rl 7
J& 55 T~10 2K, JH ¥ o B 3 f dERE AR SRR A KO
BEMR B 5 09 11~30 d, JCE 2 MH R 40 Ak P 38 2 ]
ZRACHL T A AR H T ARG T R AL, 1
A I 2 550 Ak B T UK G R 4 R K i E) g TMV
Pk
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Table 4 Sodium cholate-induced changes in tobacco TMV content over different time periods
copies/pl.
Jb g AEFRF ] /h Time
Treatment 12 24 48 79
JHEREM 10 mg/mL

.86>X10741.44X10°
Sodium cholate 48610 L4410

CK— 1.32X10%£1.20X107a

9.04X10*+7.45<10°h

1.26X10°£6.51X10°%

4.07X10°+7.15X10°b 1.28X10°+1.08 X 10°h

1.21X10%£3.02X10% 1.15%10°4£9.28X10°%a

7 Note : 2 1 [R5 Bl rh AR 6 /ING FhEFR /R 2253 1.3 (P<<0.05) . Different lowercase letters within the same column in the table indicate

significant differences.

*£5 ERMLEFAERTMVHNRIESE

Table 5 Expression levels of TMYV in tobacco treated with sodium cholate copies/pLl
pist| Ab R E] /d Time
Treatment 7 10 11 15 23 30

. 0.75X10°+ 4.62X10°+ 2.93X 105+ 2.02X10%+ 2.32X10%+ 5.38X10°4
] 1.05X10°b 2.23X10% 1.64X 10" 4.23x10% 2.67x10% 3.21X10%
Al 0.55X 1074 1.02X10°4 0..90X 100+ 4.58X 1074 5.27 X107+ 5.42X 1074
2.02X10°h 1.52X10°b 2.31X10% 3.53X10% 5.32X10% 1.85X10°%
oo 5.25X 104 1.16 X 10°+ 8.83X 1074
1.71X10% 1.64 X 10°% 1.64 X 10°d

Ao 2.50 X< 10*+ 0.49X10°+ 484+ X107+
N N N 2.54X10% 1.84X10% 2.6410%
CK 1.10X 10°+ 3.45X10%+ 3.65X10%+ 4.84x10%+ 6.23X10°+ 6.3210"+
’ 2.05x10% 3.21x10% 2.21X10% 3.05x10% 2.11xX10% 3.04X107a

VE Note: D-1: JHEZ 4 A4LFH 1 Y% Sodium cholate treatment once ; D-2: JHER§HALFH 2 ¥k Sodium cholate treatment twice; A-1: B Z= = 4B 1 ¥k
Atelin treatment once ; A-2: Fif %% 7 4bFH 2 ¥k Atelin treated twice. #HAFRI/ING FREER /R 25 5 1.2 (P<<0.05), F Al Different lowercase let-

ters in the table indicate significant differences(P<Z0.05) ,the same below.

H T HERE TMV /s BEPUHE 7858 1 AR S 1)
5511 RIEATES 2 R 2y A B . BE NG R G AY 15~
30 d, AT H TMV [ 2 35 5475 88 4 45 31K 1 7K
0 AT X R 5 T L 2 24 50 A B A B TMV
ErEA 25, BB A 2 25 A BT DL R
30d Lk B TMV HitE .

2.5 FEERSHAMERIFSHEET I TMV

P 2 A 0 P e AR 15 5 v B ) H R e H
fig — Mg H RCRR IR A | AR e 43 ) Ak B R
Fft TMV 10 d J& 08 = e dR o fr (&1 2 770, 3 7K i
PR AR 2 30 B S 9 6 - AT 2 S8R JIE i i A 3
Jei F AR B A A 5 b 2 590 A 3 A A
RO A RE IR o 15 L TR A Ak BT LA S R
EHLTMV, i S8 TMV $i vk & T H Al 4 Fh
255 .

60 2 MR ENAL PR 5 HLEEF TMV 30 d J5 A
PR IG5 175 16 ORI X B 3. H1 3 6 A, 2 YR IE 7R

Ab B S HRE E TE E B E AR T X IR AL, X
TMV B AR AT, 5 PR R 28 R AR .
2.6 BBEERTHAMIE X IH A K B R0

r /&1 3 AT, FH 10 mg/mlL # JIE 52 9l Ak 2 2 Y Y
SHEE A5 d J5 i A KRB B8 Fis Kb 3. k7
R, MR PR ARG TR A AR K AR AR B T
TR KON B HAR R R Ak B 2 YR S A v A B 1
I TEAR, 22 54N 10 2
2.7 FEERINALIERIFSHEERFREXERRIEER

FH 10 mg/mlL %) JH R ) st Jit 08 5 B 488 42 b
TMV, 55 7 KRB R Rk i 555 2 KR EAH
JAFS R AOS . AOC ,COI1 LOX 3% Fi#, %
TNIZGE B S AR T35, SR i R R A o ; T
JAZIFIMYC2 A X 223k 5 0 35 T )8 3% BH S iR
R E A 2 2 H (F 4A) . LOX.AOS,AOC iX
3ANFE KR TA 5 538 B v PR AT IR AR SR 10 G B Ak
Ko LOX LA a-MEJRRIR R W6 W 13S- 2 i 0 iR
i, AOSHI AOC 1] LK 13-HPOT 4kl BAT Y62
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M EZE 2 HERR B N ZE B G S . EHREZE A 00 R
K CH AR R BUR] RO B R HENZE = A 5N -
FR AR IR A B B2 AR B, Two rows of plants from top
to bottom are numbered from left to right. The top row from left to
right is: water, licorice frost, aluminum reagent, and diaminoglycyr-
rhizic acid treatment; the bottom row from left to right is: disodium
glycyrrhizinate, sodium cholate treatment, and atelocollagen treat-
ment.

H2 REZGALEFEMTMY 10 d BERT
Fig.2 Comparison of symptoms after 10 days of TMV
inoculation under different treatments
6 2RABERIHALIEEE SH TMV BIHEXT B3
Table 6 Relative efficacy of TMV induced by two sodium

cholate treatments

15 o it e 2 HABIR
- P Disease index  Relative prevention effect
H R ik 4b
. IR AL 14.02a 80.45a
Sodium cholate treatment
CK+ 12.98a 81.90a
CK— 71.72b -

TE Note: [/} 51 A i) /N5 G- BE 7R 22 53¢ 8.3 (P<<0.05) - Different
lowercase letters in the same column indicate significant differences
(P<<0.05).

B

v e

A KRBT HE L, 2230 R KA BE, A7 i Ok IR R 8 Ak #E Comparison
chart of plant height, with water treatment on the left and sodium cho-
late treatment on the right; B: MK L], £2 31 R i K AL B, 47300 R
JIR i £ Ak 3 Root length comparison chart, with water treatment on

the left and sodium cholate treatment on the right.
3 BEERSH 2 R AR B R IE AR BY K IB S AT EE
Fig.3 Comparison of growth of tobacco plants after two
treatments with sodium cholate

R7 PEERIAALIERT A M A IR FE AR A R0
Table 7 Effects of sodium cholate treatment on physio-

logical indicators of tobacco seedlings

vl B /em A /em i i/ g

Group Plant height Root length Fresh weight
A 29.4.4+1.6a 17.4+1.3a 18.740.8a
B 31.24+2.9a 19.6+1.1a 16.440.7a

CK— 19.54+1.8b 13.6+0.8b 13.5£0.8b

VE Note: A JHEZ 4 AL FH 1 YK Sodium cholate treatment once; B IH
TR e AL T 2 YK Sodium cholate treatment twice.
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A ERIR A5 518 [ Jasmonic acid signaling pathway ; B : KA R {551

i fif Salicylic acid signaling pathway ; C: Z.%% {7 38 I# Ethylene signal-

ing pathway . F bk B HOR [R) /NG R 6 7 Rl — 2 PRUAS ] b B [/ 22 53 {2 3 (P<<0.05) , T IRl Different lowercase letters in the bar chart indi-

cate significant differences (P<C0.05).The same as below.
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Fig. 4 Changes in relative expression levels of signaling pathway-related genes
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Sodium cholate induced tobacco TMYV resistance and its mechanisms

ZHAO Wangqing', LIN Birun®, YANG Qiyun®, CHEN Zepeng”’,
SHI Ying', CHEN Feng*', YANG Huan', RUAN Xiaolei'

1.College of Plant Protection, South China Agricultural University/ Guangdong Province Key Laboratory
of Microbial Signaling and Crop Disease Prevention and Control, Guangzhou 510642, China;
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Laboratory of New Technologies for Plant Protection, Guangzhou 510640, China;
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Abstract Tobacco mosaic virus (TMV) is the most common and significant virus infecting tobacco.
Tobacco was treated with potassium glycyrrhizinate, glycyrrhizic acid diamide, glycyrrhetin, sodium cho-
late, and aluminum reagent to screen novel immune elicitors against TMV. TMV was inoculated after 24
hours of treatment. Quantitative PCR and Western blot were used for detection after 7 days. The results
showed that treating tobacco with 10 mg/ml. sodium cholate effectively inhibited the expression of TMV
gene and the accumulation of TMV -coating protein (CP) , with an optimal induction time of 24 hours. A
second sodium cholate treatment on the 11th day post-TMV inoculation sustained induced TMV resistance
for over 30 days. The results of analyzing the expression of genes related to the JA pathway, SA pathway,
and ethylene pathway showed that sodium cholate-induced TMV resistance is closely associated with the
JA signaling pathway. It is indicated that sodium cholate is an effective immune elicitor against TMV and
promotes the growth of tobacco seedlings.

Keywords tobacco mosaic virus (TMV) ; sodium cholate ; immune elicitors ; induced disease resis-

tance in tobacco
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