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GA Synthesis-regulated Transcription Factor RSG in Response

to Methanol and Ethanol Stimulation in Tobacco

LIU Lei, YANG Zhili,CHEN Limei"

(Biotechnology Research Center, Faculty of Life Science and Technology, Kunming University of Life Science and Technology,

Kunming 650500, China)

Abstract: To understand whether methanol- or ethanol-promoted plant growth is related to the synthesis of
gibberellin (GA) ,we investigated the effects of exogenous GA and paclobutrazol(PAC) ,an inhibitor of GA
synthesis,on 2 mmol/L methanol- and ethanol-stimulated growth of tobacco on MS agar medium and ana-
lyzed the molecular mechanism of RSG, the GA synthesis-regulated transcription factor, in response to
methanol- and ethanol-stimulation in tobacco. The results showed that: (1) The addition of exogenous GA
enhanced the stimulation of methanol and ethanol on tobacco growth while addition of PAC inhibited their
stimulation to tobacco growth. (2) The binding of 14-3-3 proteins with RSG inhibits RSG transport into nu-
cleus and reduced its transcriptional regulatory activity. Methanol and ethanol induced transcription and ex-
pression of 14-3-3 genes as well as RSG protein expression. (3) Methanol and ethanol reduced the interac-
tion of 14-3-3 proteins and RSG while enhanced the binding of RSG to GA200x1 promoter. These results

indicated that methanol- and ethanol-stimulated tobacco growth might be achieved through increasing nu-
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clear localization of RSG by inducing RSG expression and simultaneously reducing the interaction of RSG

with 14-3-3 proteins. Consequently,the binding of RSG and GA200x1 promoter was enhanced and GA pro-

tein synthesis increased,thereby promoting the growth of tobacco. These changes might consist of an im-

portant molecular mechanism underlying methanol- and ethanol-promoted tobacco growth.

Key words: tobacco; methanol;ethanol ; RSG transcription factor; GA synthesis

HI R 2 A ) R 77 AR T R ok CL AR A DG &
YER R A g —F C1 Ak & ¥ AR 2 0F 50 % B0 W I e
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Table 1 Primer sequences used in RT-PCR analysis
HE ElE7] , ) 1B L TR RN
Gene Primer Sequence(5' - 3") Tm/C Product size/bp
14-3-3 Forward AATGAAGGGAGATTATTACAGG 52.8 211
¢ Reverse ATTACAAGCACGGTCAGGAG 55.1
14-3-34 Forward CAGAGGAACTCACGGTAGAGG 56.4 120
’ Reverse CCAGTCCAAGTCGGATAGGG 59.3
14-3-3¢ Forward TCGTGGCGTATTATCTCATC 59.3 267
Reverse ACTTTCAGCAGCCTCCTTAC 53.9
14-3-34 Forward TAGTGATGTTTGTGCTGGAA 51.8 393
Reverse AATAACTGCATGATAAGGGTG 52.4
14-3-3¢ Forward AAGGTCGCAAAGACAGTAGATG 56.6 244
v Reverse AATGGGACTCAAGGAGGTTC 55.4
14-3-3f Forward TCTGTAACGGTATCCTCAAGC 54.7 418
- Reverse ATGTCCGAGGTCCACAAAGT 56.5
14-3-30 Forward AGCCGAACGCTATGAAGAAA 57.9 301
o8 Reverse AGAAGCAGATGGCACGAGAT 57.1
14-3-3% Forward GGAACTAACCGTCGAAGAAC 54.0 303
Reverse TTAAACTCAGCCAAATAGCG 53.9 *
14-3-3; Forward GGGTCTCCTTGAGTCCCATTT 59.5 116
¢ Reverse CAGCATCCTCCGCATTATCT 57.7
RSG Forward ATGGACCCGAAGTTCAGCGGAAAGC 72.4 1076
oY Reverse TCAACCCCTGTTATTGAAGTTCATG 62.4
Forward GGGCATTCGTATTTCATAGTCAG 58.6
185 rRNA Reverse AAGGGATACCTCCGCATAGC 58.5 287
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&S LFE 4 °C .12 000 r/min F, &0 15 min, Uk
B FTE WO A T A TR e A VR BE 24 1.9 mol/ L,
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M, BB AT 12% SDS-PAGE 4y B G # % =
PVDF Ji (Millipore 24 ®)) . H1 F K& 14-3-3 &
2 1R 7 4 R B A — SR AR s o PR 43 ) R
i 14-3-3a % [ (anti-14-3-32) B M % anti-RSG &
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EAK. BREEFENEORSGW 4 C.3 500
r/min®.0 5 min, WHE K E B T0E R &% 1B % 1
PBS buffer Y% 3 0. 2 A HLIEW M T 40 uL 1X
Bk EREGZ Wb A 8wl B AR it T
WK Hom A AL #E 8 min, 2 VKA JE B 20 pL 2B T
WEE AW 12% SDS-PAGE 4y & J5 # % 3|
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SR, A KIE v 2~3 W A A+ . —80
CHORAT % . 3 10 5 S g 2 3 (ChIP) 43 #r
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e
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C R0 HUAL T s MLMP il MG 4350 325 FBE Y+ PAC BB+ GA LRI 15 ds AAP A AG 4351305 i
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Fig. 1

Effects of PAC and GA additions on 2 mmol/L methanol- or

ethanol-enhanced fresh weight and root growth in tobacco

C indicates control treatment for 15 d; M, MP and MG indicate methanol, methanol+PAC and methanol+ GA treatment for 15 d,

respectively; M, MP and MG indicate ethanol,ethanol+PAC and ethanol4+ GA treatment for 15 d,respectively; The different normal

letters indicate significant difference at 0. 05 level; The bar line on the map shows the standard deviation (n=3)
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Fig. 2 Transcription and expression of 14-3-3 and RSG genes in tobacco with 2 mmol/L. methanol (ethanol) treatment
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Fig. 3 Effects of 2 mmol/L. methanol(ethanol) on the interaction of 14-3-3 protein and RSG
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Ak TR ) CHIP DNA Total
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S = =W

GA200x A 75
Relative GA20o0x1 content

K4 2 mmol/L HEE(ZE) X MME RSG 5 GA200x1 Ji3 8 F 456 05 i
Fig. 4 Effects of 2 mmol/L methanol(ethanol) on RSG binding with GA200x1 promoter
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GAT R ) —Fh G M GAYY 736 3
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GAL8 A] IR & 00 540 i i i K A A . GAL8 &
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oxidase A 48 1 VE F A AL 0 A3 36 ME ) GALP,
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5 GA200x1 J33h F M 454 U W HH BRI & et ol A 4
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