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T P SO 4 455 L 2l 25 b ORI AR 8 1
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KR ( Salicylic Acid, SA) IRBEFR Jg 48 8 KL 4
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B Pl PO A A T AR b k¥ AR
SA AIVE AR 50> T U5 SAEY) 5 shB AL , 1 5 1
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JEHO I B R A ) R B AR BE D B AR
O3 AR AR AR ST W B T i 240 i BE A AR,
FENE W AR Y X o FL B O sz 1k, H T, A
WHFREERIT T SA TEARA F 2 5 MR S Y EY)
BB B IR T A B B AR 2R A S
W R 5 T A3 F R AL AR R A DG
WFFE 4 AR ILAIE

FET I, A SCIUR H SA 3 WO 00 B 40y 1 kA7
AN TR s [R] g A AR A B 56 1 &0y i o S B 5 kB
Aab PR [ 14 A8 A R AR 3 3 2 s 2L DN 43 A A ) Ak
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Expressed Genes,DEGs) %t H 221k, I #17 GO Pikg
R KEGG I % & 4, il 28062 it PCR
(qRT-PCR) X SR AL F 3 45 SR B AT i, LAY
24 I 4 5 O 300 35 e 07 TR K o R 2R A S S
A SCHE B, AR s 0 O R R B B etk — 2Dk
FRRAEACH - P S LS AR I S %

1 bR

1.1 FEMRERHA

M K326 Ffi -, 545 M1 4% Tl K2 Ml R R 2 55
TR 5 S Z AR AT SA (L1 =99. 5% ) , At 5T
SR A BRZAS ] ; Hoagland 25 3830, B3N 2 Tolk K
SRR 5 TR A B SE 0 & I A T
K =FEAER SRR S lE R, Y R s al, IR
B LA #H 4RHA BR S ] 5 HiSeript IV 1st Strand
¢DNA Synthesis Kit ( +gDNA wiper) . AceQ ¢PCR
SYBR Green Master Mix i &, 7 & v MERE A W B
B AR A,

1.2 FENEEIEHE

Sartarius CPA225 D BRI/ KA | 18 [ 5% £ F|
A ] KQ-500DB A 7 A, B LT A A A A PR
NFETU=-1810 S B8 A=) DL A SO 11, b
M FAA AT BR 54T 23 ] TIB8600 HUSLHT qRT-PCR
S, Z8 A L2 (P D) A RS R Vortex Genie 2 Y
WeRPR e, 32 [F Scientific Industries 23],

1.3 EWHE

1.3.1 JAELELBSEE  SA WIS PRI
(0.345 3+0.000 1) g SA, I ZBEAE 250 mL [ 45 12
b AT AR RS, BB SA Wk E R
10 mmol/L; NHER 10 mL SA I, LB F/KE R
%200 mL FHE4), BEAF SA W 0.5 mmol/L,
.

Pt AL TS 1) JH R R AR TR R A TP R R
ZRAFNIRIE 22 °C AHXHBEE 35% .16 h G IREL 55 |
8 h W5HE 3%, £:F% 2 d FH Hoagland 5 FR R TE M2 1
= VA, R — ORI iR Ak . i
B 24 BRFEAR 40 d oAy K F R A H— B
3R —H AN Y ER) I8 4, H 4 44y
BIHA 50 mL 0. 5 mmol/L 1) SA I 5 U HEAR b
FEOh.1 h.4 h F112 h, B[R] Ab B ] ) AR 018 5y
WIC K SAO SA1 SA4 il SA12 , B4tk T B BE i
TRMIIGE ; 3 80 4 HIBEATRIAE Y SA I W AR Ak
FERARICS | A bR 0 i AT R R, T
SR F 4387 2 qRT-PCR 56IE
1.3.2 BEMEENE COREbREM L2 .
PRI T (B, SIS TR AR M )
Pt 10 mg, H] 80% (AN TR ok UL, A 735 445
RV HBEAWOE A E 10 mL, BCdil B T brifE
VS, 53 S WA T AR ES R 0. 25 mL 0. 50 mL,
1.00 mL 2. 00 mL F13. 00 mL & T 10 mL BYA IR
o M BIINA 0.1 mol/L B =&AL 2 mL
1 mol/L I ZTREFVA 3 mL, ] 80% P BV i 5 25
2 10 mL, ¥#4) 5 ZIEBCE 30 min, [FAFLL 80% H i
VTR ZS AN IR R 420 nm ARIIROERE . AL
SCEE R AL TR, T BT iR FE (mg/mL) A A AR AR
RAFRMEM L T FE v =2.670 Ox+ 0.009 1, R=
0.999 6,
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BRUHE T 2 1 B (9 M 4 ik, IR S 1 )5 5 80
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80% H B MRHRIR . K — AR B T e 4k v o rh AR
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3A2393966 ) $EHEAYFE R T F i 4 Primer 5 FRF1%
Tt F M DEGs B9 qRT-PCR 3I¥1F 5, & EE
PEAT 3 IR S SR 274" Bk AR L DEGS
LEROELSTY Gl
1.4 HIELESHE

R SPSS 22. 0 #4751 2 2253 M7 ( One-Way
ANOVA) ,FF & 4 A2 22 ] ) SR TR 2 i 25 S e 5
HA B, IR &R 0 A e R A R [R] 4b
PRLF e S 20 (0 B PR B RNAR S ARRAE 5 3 ad Ll B R
123 DEGs 4370 ; A Origin 8. 0 223l K13
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BIFZNE AN 1 s, o /NS5 BE a b e d RRAF
TE 25 (P<0.05), NI, &1 Al 5 SAO
FE D R A (0. 199 mg/mL) A EE, SAT BE 5
AR T E] 0. 248 mg/mL( P<0.05) ;17 SA4 Fll
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under SA treatment with different times
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Fig. 6 KEGG enrichment analysis in different SA treatment periods
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A B S TR EVE . B e niHRaE 5 RE
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Fig. 7 The involvement of flavonoid metabolic pathways in tobacco response to SA treatment
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Table 1 Sequence of qRT-PCR primers for representative candidate genes
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Fig. 8 The qRT-PCR results of representative DEGs
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Fig. 9 Relative change degree of gene expression between SA treated group and control group
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Studies on flavonoids biosynthesis genes expression induced

by salicylic acid in Nicotiana tabacum L.

WU Xiaozong' ,GUO Wanwang' ,ZHU Zhiwen', LI Meng' ,XU Jianbo> ,ZHU Ruojie’, LIU Zhilian’ , GENG Yuke*
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2. Shiyan Branch of Hubei Tobacco Company ,Shiyan 442000, China;
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Abstract: To explore the effects of salicylic acid (SA) on the total flavonoid content of tobacco ( Nicotiana
tabacum L. ) and the expression of flavonoid synthesis-related genes, SA was applied to the one-month tobacco
seedlings for 0 h, 1 h, 4 h and 12 h, and the total flavonoid content of the whole tobacco plant was detected and
transcriptomic analysis was performed. The results of transcriptome analysis were verified by fluorescence
quantitative PCR. The experimental results showed as follows: Compared with O h treated sample (SAQ) , the total
flavonoid content of 1 h treated sample (SA1) was significantly up-regulated, and higher than that of 4 h treated
sample (SA4) and 12 h treated sample (SA12). Analysis of differentially expressed genes ( DEGs) showed that
1272 overlapping genes among SA1, SA4 and SA12 were significantly upregulated by SA treatment, GO functional
annotation and KEGG metabolic pathway enrichment dispalyed that most of the genes significantly upregulated in
SA1 encoded catalytic enzymes related to phenylpropanoid metabolism and isoflavone metabolism pathway, which
could promote the biosynthesis of flavonoids such as lignin and its derivatives, flavins and anthocyanins.
Fluorescence quantitative PCR analysis showed that the relative expression changes of differential genes were
consistent with the corresponding differential gene expression trends in transcriptome analysis. This study provides
clues and basis for seeking the genes involved in SA-induced flavonoids synthesis in tobacco and elucidating the
regulatory network between SA and flavonoid biosynthetic pathway.

Key words : Nicotiana tabacum L. jsalicylic acid ;flavonoid ; transcriptome ; regulatory network
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