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Cloning and Expression Analysis of Glycine max vy-tocopherol Methyltransferase

Gene

HU Ying-kao, MENG Xian-ping, LI Ya-xuan, CAI Min-hua

(College of Life Science, Capital Normal University, Beijing 100048, China)

Abstract: ¢cDNA sequence of y-tocopherol methyltransferase gene was cloned by using in silico cloning combined with experi-

mental RT-PCR from Glycine max with a GenBank accession number AY960126. Nucleotide sequence analysis showed that

the ¢cDNA has an intact open reading frame (ORF) encoding 350 amino acids. Two same frame stop codons were found in 5’

untranslated region and two tailing signals and a polyA tail were found in 3’ region. Many light responsive elements were found

in its promoter region including many common core promoter elements. The deduced protein contained a signal peptide located

in chloroplast and two +y-tocopherol methyltransferase motifs. Protein multiple-alignment and phylogenetic analysis suggested

that GmTMT was strong similarity in different plant species. Expression analysis with in silico and RT-PCR results showed that

its expression was closely correlated with chloroplast content. However, high light stress has no effect on its expression.

Key words: Glycine max; vy-tocopherol methyltransferase; Gene cloning; in silico expression analysis

e R EZHOUCEEWAE R o By 8-
BB EFR, EATH X BIFE T 05 75 36 b W BE A L
I H B EA MR G E R . BT R
PraALTI Z 00 A & B Ae i 0 1R N B 5 5 7 5 DL &
oK Ak A i AR A Oy T B R R AE
R RAUIN L, 4R R E R R BE IR R T
bR T A AR i T Y ORI )
P06 75T B P A B — R iR R BT AR
PR ESFR MR R EET R HAR .

YT W AED A BGER O SV 5RE 2, 5
FEMmRERBT 2 mB™ LT mAEY AR
50 AR S TG B OGS 2D SRR Hh X R T T

W75 B 8 :2010-08-13
EE£WB :HkEARERTEBIE.

2 WU 4 il (FEPPD) b Xof 62 P B IR ( HPP) 2 1,
JRUR (HGA Rk 2,5- 8% i) " 55 , 7E
JR R ML IR RS (HPT) AL T, SR B 5
4 T WERR ( PDP) & A4 4 ML, A 2- Y k-6
GhIE-1, AR ARG PR AL S
oy T )G, s My AT Wi yAET o
UL 5 B B (y-TMT) 2> B # b N B Al o £ F
M. EAK 4 R E B AR RE U B IR ik LR A
T B0 B AL 4 (E T AR ATHE P A o2k 75 1
HREA T T L ot B B R M X 4 R
FEEIE(100% ) 1 By Fl S-LE BB I 4EE R E
TEPESY B R 50% ,10% F1 3% . AR , 1 i g

F—EER W3 (1966-) ) BB, 1L, BRSO AN 78 7 58 55 i B 70 T 240158 . E-mail: yingkaohu@ yahoo. com,



2 1 WIS A R T - S R il A IR ) T 5 3R K 0 A 199

oo EH S v T A HARARK, Wn7E R BoP i
FER AR 0.1, mAE Yyl g W& N K44 % E
(fydre EBORUR 2 DRG, WORHE P e y-2
R Wl B0 05 PO ZE R R OE CE IR A (H A PR
™,

R G AR I DR A2 PR AR, R
Py S il 9 TR AR TR, R LA i o T B i T 3
25% , SERE A I 85 R 5L y-AE T By WY SR 5 78 I 2k [N O
WFFE LR IR AR, X TR 4R R E il BHUIR 9 2
REA T 2EENE L MR T RES
KR GEREM A B M ITIE T ORE AT 2
Fe o Mg LN Y cDNA Fp 3l 23 A 17 ik [ L A 3
T Y FU AL RS 08 R RN O, O ik — 25
JHAZ 3 PR B R R S B 8 R b B AT R 1 R S ) el

1 #MRE5RE

1.1 BFrkE

LIRS 77 (Arabidopsis thaliana) (¥ -4 & i H
HE 5 R il 5 [H] ( GenBank %% 5% 5 : AY090280) 1y 4 H
S5 F R B 5, 18 47 NCBI (http ://www. ncbi. nlm.
nih. gov/ ) f#) tBLASTn k% K 7 EST $4 15, 3043 K
TLHY EST ¢ 403, JH BioEdit B fF PF 41 N H &
H#E (contig) , 4815 2 % 42 1< cDNA J3# 51 iy EST fo &
THH ., 5 A NCBI ) ORF finder 2 J7, X i ¢
P AR A9 cDNA F2 81 AT I TR A HE 73 T
1.2 5|4

DA b3 H 7 5 R B AR A B cDNA P 371 Oy B it
% M Primer Premier 5.0 #4131+ RT-PCR 5|4y .
514 5 -TATTGAAGGTTGGGCACCCGTGA-3';
TUE514 5’ -ATCCTGGGTCTCCATTTATTCAG-3'

A B BT HITAY 18StRNA 514 P 51 40T
U514 5'-CCTTGCTTGTTGCTTTACTAAAT-3;
THi51 9 5'-ATGCACCTTTTCGTTTGTTTCGGAG-3',
Sl B AR AR A A .
1.3 &

REFFKRMEWIK Z 5 Fh e L7, 726 IR
PR J¥ 75 ~ 100 pwmol photons - m s R R R
F SR ,25/22°C W B A BRI , AT Hoagland 7
W DEHE 2 ~3 0, Fr R B IS, OG5
0.8 ~ 1.0 mmol photons + m ™ « s ™" [R 3R HE S 4y 1
Ottt TR 12 300 Lux) , & RAFLE IS 10 b, [
K Hoagland 5 R 40 Ji 75 18 7K B W &) i 4 L8 5%
Ble= 0 IO 6 40 B K T T R TN T, R
X RE O BECRN S SR B B AL B 2 0 o 1.3 .6 d YR T
M ARAIZE T - T0°C IR A7, T2 € i K 2
BT .

1.4 RT-PCR

KE M E RNA Eﬁ%ﬂl;&ﬂﬁ Trizol ¥ (Invitro-
gen) FEULHI 134T0 #5 5 pg B RNA #5020 ] S §%
%iﬁffﬂﬁ(f’romega,%@)%%%ﬁﬁi cDNA, 14
PCR BY#H , PCR W f& & 25 wL,10 x GC Buffer
[2.5 pL.10 mmol - L™" dANTP 2 wL.5'Primer (20
pmol « L™") 1 wL .3’ Primer (20 wmol -+ L.™") 1 pL.
LA Taq (5 U - pL7')0.25 wL . cDNA #i4g 2 ul.
ddH,0 16.25 wL, PCR &/ N :94°C W ZEPE 5 min;
94°C Ax Pk 45 s,60°C 1B *k 60 s,72°C #EAfifi 2 min,35 4>
PG ;72°C EAH 10 min, PCR =¥ EILf5 5 pGEM-
T Easy( TIANGEN) 2 14 % 3% , ¥ L K i #F # TOP10
(TRANSGEN) B bk, 7EHTPE Amp” ) LB -4z _L- §f 1%
PHPEFORE o HEIBCH G K HEAT v PCR & 6 3 4
J Sz B BV TR % 1 2R TR TT A SP6 514

[CIR1IIP5 8
L5 &UMERFESWIRERE

GmTMT i % 2 5 Joit Y 20 3% IR 4% A 1 Joit 73 #r %
JH ExPASy %4 % o ) ProParam 7£ 4k T E. ( physico-
chemical parameters of a protein sequence, http://
www. expasy. org/tools/protparam. html) #f 17, Sig-

nalP 3. 0 (http://www. cbs. dtu. dk/services/Sig-
nalP/) #E77 I T #5000 45 5 Ik )57 4], TargetP 1. 1 (ht-
tp://www. cbs. dtu. dk/services/TargetP/) & J¥ F T
PEAT £ F A0 8 40 i 7€ A7, A ] ClustalX 1. 83 #l
DNAMAN 5.0 #E47 A [ ) il 1] [+ 95 358 P9 A9 46 11
FULERS, I 25 & MEGA 4.0 B fF Ay R g kAL i .
% A Pfam ( http ://pfam. sanger. ac. uk/)23. 0 R A
X GmTMT 5 [ 7 91 ) R AIE 35 e iE AT 48 R 4 4

ML 6 B ] 1) GmTMT K&K (1) cDNA J7 51, A\
http : //www. plantgdb. org/ W ¥l T 2 GmTMT 2t [K i
GRS FiF 1 500 bp 1) 8l 1 X, £ plantCARE
(http : //bioinformatics. psb. ugent. be/webtools/plant-
care/ ) Pl HE47 5 8 FAE T E L e Mo ML T3
K173 Bk ] NCBT R 3 9 UniGene 48 5647 o
1.6 ¥E2 RT-PCR 5HLAREHH

€ it RT-PCR MIZH 2R B o017 07 12: 5 IR A
BP0 O B AT

2 ERE5HMH

2.1 KE y-TMT EEWEE

PASUTE T 1 y-2E B B H 3k 5% A% il 3 19 ( Gen-
Bank %5 5 : AY090280) 1) & (1 )7 51 K 15 8 B4,
tBLASTn £ % NCBI H1 i) K &7 EST %045 & , 38 1% K
SR EST B, 28 J5 H BioEdit %444 EST ik
TP AR ESN., FUESHE RN ET



200 x

2 4

BLASTn /¥ E LRI, AEESH AT K
Ik ERAR T 1 2K 1292 bp 1 HL T ¢DNA J¥ 41,

R4 b - SE B AR 13 A9 cDNA JF 31, &1t 1
XFRE SRS ) #E 4T RT-PCR 97315, 3845 T 1 54
1100 bp By H— 5747 (I 1) , & 5ok 5 M, ik 52 H
790 5 W SO RE T 91 58 4 — 3K, %7 0 I 58
JCEERSHE (ORF, 49 ~ 1 101 bp) % fith 350 > FE R
(P 2) , H 5 v Al §898 IX rp oA 3% 22 1 [) A 28 0F %5
TR AUG 4454 A/GNNAUG” i Kozak
B A 3R R 2 IR SR A 1A
polyA & [T, & W] BT v B A9 2 1 2% BLSE A7 A6 1 58 48
B 5K R 9, 5 4 R GmTMT, % 3 K ¥ %1 & 7€ Gen-
Bank i, i M 4 : AY960126

2000 bp
1600 bp

1 000 bp

1 DNA #R#fE4r T4 ; 2 RT-PCR =4
1 DNA molecular marker; 2 RT-PCR product

B 1 GmTMT cDNA g RT-PCR 7=4)
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Fig.2 c¢DNA sequence of GmTMT and deduced amino acid sequence
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Fig.3 Comparison of GmTMT protein sequences with other plants homologous protein sequences
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Table 1 Cis-acting elements analysis of soybean Table 2 Expression profile of soybean GmTMT gene in
GmTMT gene promoter region different tissues by in silico analysis
PRI S SN B H T 5% Ly EST
i e
Category of element " 44 R A H /3 EST Fg
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stress related TGA-element(1) ,TGACG-motif( 1) il Seed coat 0 0/10690

AR EST R4 g R Somatic embryo 0 0/13053

R LA E A ABRE(1),CCTCA-motif(1) ,ERE(1),
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hormone response B 72 Vegetative bud 378 1/2645

J 7L 2 3% JT i
Element required for  Skn ~'-motif(4)

endosperm expression

S B A )& ROC R

Flavonoid biosynthetic =~ MBSII(1)
genes regulation

20 1 J 400 9 5 ST AR

Element involved in  MSA-like(1)

cell cycle regulation
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