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Isolation and Characterization of Y-TMT Gene Promoter
from Arabidopsis thaliana
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Abstract  Vitamin E  Tocopherols is lipid-soluble antioxidants and essential for human health. Gamma-tocopherol
methyltransferase 7-TMT  one of the key enzymes in tocopherol biosynthetic pathway in plants converts ¥ &-tocopherols into
a [-tocopherols. In this study we isolated the 1552 bp promoter of Arabidopsis TMT gene. The promoter was fused with GUS
reporter gene and this expression cassette was introduced into wild Arabidopsis thaliana by Agrobacterium-mediated
transformation. GUS staining shows that GUS gene is expressed in leaves stems and flowers with the highest expression in
young leaves stamens and stem apices while not observable in roots seeds and siliques. The data indicate that y-TMT gene

promoter is likely to be expressed preferentially in some of the tissues of Arabidopsis .

Key words Arabidopsis thaliana  Vitamin E  tocopherols gamma-tocopherol methyltransferase y-TMT  promoter
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E
a- y-TMT
7-TMT
y-TMT 1552bp
GUS
1
1.1
1.1.1 E. coli
TOP10 DHS5«a LLBA4404
pGEM-T
easy Vector Promega pENTRIA
Invitrogen
1.1.2 Arabidopsis thaliana
ecotype Columbia
1.1.3
Promega X-glue Promega
1.2
1.2.1 DNA
SDS DNA
1.2.2 »-TMT
7-TMT At1g64970. 1
FW 5'-
GCGGATCCTTTGATGGTATTTTATTTGTA RV 5'-
ATGAGCTCAGGGATTATTTGATTATTGTTA
BamH1  Sac I
DNA 20ng FW RV
PCR 94°C 4min 94°C 30s
50C 25s 72°C 120s 30 72C
10min PCR 1%
pGEM-T easy E . coli
TOP10 pTMT-promoter
1.2.3 pTMT-promoter
BamH [ EcoR |
pENTRIA pENTR1A-TMT-promoter
pENTRIA-TMT-promoter
pKG E . coli DH5a
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pKG-TMT-
promoter
1.2.4 pKG-TMT-promoter
1LBA4404 pKG-
promoter SmlL YEB
Spec 50mg/L Rif 50mg/L 28°C 250
r/min 36h 1:300 200mL YEB Spec
50mg/L. Rif 50mg/L. 28°C  250r/min
15h ODgyy = 2.0 5000r/min 5~
6min 2 10%
ODg,~=1.0 0.02%  Silwet 70
Kan 50mg/L
1/2 MS
1.2.5 PCR
DNA PCR FW 5’-
GCGGATCCTTTGATGGTATTTTATTTGTA RV 5'-AAC
TTGTGGCCGTTTACGTC RV pKG
PCR 94°C 4min 94°C 30s 53°C
30s 72°C 120s 30 72C 10min
1.2.6 GUS
22°C 16h GUS 100. Ommol/L
0.5mmol/L 0.5mmol/L

1.0mmol/L. X-gluc 50mg/ml. DMSO 0.1%
Triton-100 37°C 95 %
Nikon DIGITAL CAMERA Dxm 1200F

2
2.1 y-TMT
y-TMT DNA
At1g64970.1
PCR y-TMT 1552bp  DNA
GenBank DQ833456
DNA 5’
96bp -
1458bp A G 1
At1g64980
3'UTR
TATA box  CAAT box
30bp  91bp
http //intra. psb. ugent. be 8080/PlantCARE/
index .. html PlantCARE y-TMT
" 10

1 6
v-TMT
Y-TMT
a- 15d
Onmol ecm™ 8nmot cm > B v o
3 a-
15
a- v-TMT
2.2
Kan
50mg/l.  1/2 MS
30 DNA
PCR y-TMT
PCR v-TMT
PCR 20
2.3 GUS
20 PCR
GUS 6
GUS
GUS
2-A 22°C 16h
8h 6d
2-B 20d
2-C
2-D  35d
2-E
2-F
2-G H y-TMT
GUS
2.4

o-

17
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1552 TTTGATGGTATTTTATTTGTAT AATTGATATGTGAAT TTATGTAGCATTTCTTTITAATT ~1492
1491 GATCTATAATGAGCAGTAGCT CAACATATTTAANE-ATGGAT GGATGAGTARTGATCATT ~1431
~1430 AGCTAGCAACCTTCCAGATGATCAGCGGCTGT GTGGACGA ~1370
1363 GTAACTACCGT TGTAKTGGGAC TTGTACATGT ACTTACTGAT AASERBEIRACTAMCGA ~1309
1308 GACTCAGTGCT AGAATATGAGC ATAAATCCTCATATT GAGGAATCACTAATCATTTTTAT 1248
~1247 ACTATTTACCTTTCACATCGTATICT TATTCATTTIGATCCT TTTTTGGTATCAAACTAA 1187
1186 CAATGTTGAGT TATTCAGTTTTTCATTCTGAT TATCTCTTTICTICATCTICTAATCTAG ~1126
~1125 TACTGATCAATAGAAAGCRNENENT TTTGATTTGT TASTORMORTGCGAATAJI -1 085
-1084 flccoransror TREEERREECGATAMAAAMAATTAC ATT]IEBACTTT ATATATIC -1004
~1003 ACACCCACCATCACTAT GCATC ATAT TAACTCATAAT AAATGTTGTCGARATCCTCTICT -943
942  GTGAGTTTGTAATGCAC AACTACAART CTTCAAGTGGATAAMRACACGTTAC TATGTTTG -862
-881 TATGTGATTIC AAATATTATAAATTAGTAGGT GATAC AKTTAERRRRII ACA -521
-820 TTAATAATAGGTATCTATGTTTATTTTTATTTICTTAAAACTTGTAATTTATATAGTTIT ~T60
759 TATAAAGTATTAGGCCGCAGATTGGTCTTTTTCTAAATGGATTCAACCATITGAATTGA 699
698 TGCGTGTGATATGCTAATCCAC AATATCCAAAAAAAATTCCTTCTAAAATTGTGACTTTA 638
837  ARATTTTGACTGGTTTTGTTAAGAGTAACGTT GAAGAGGAAG GGG TCAATA ~5T7
576  ATGAAAGAAMATAGTTTCTTCATTTTTGGATT TAAATGGTGAGCATGGTTAGAAGAAN] 516
=515 [JEATCAMAGGAMACAATATCTAT ATATT ACCCAACTAT TTATCAGTCAAAAAAARA —455
454 GAATTGTTTCCACCCTACCAAMAMAAAAAAARATAT TGTTTCCAACATATTTTTTCTIT -394
-393  TTICTGAATAATCCATTTTTGACCGGACAAAC AGTTGGGTAGTCAGATTAKCTTTTGTAY -333
-332 [N anrcrrTCTCT JMBTCATCOGT AKTAGAACGGTGTCEADGAGECT —272
271 CATAGTCCTACANGEATGIGAT AGTTGTCACAATTAC CATATT AMGCTCTCT TTGCHRNG -211
210 JEBNCT TCTTCTATCAATATTT GTTT GCCACT GACTT TTCACTARATTACAAAACTARAA ~150
-149  TGATGGAAGAAAMGARAAGTT AAAC AMAAAA AMAGS I A 1 acTe ATAMG TGG -89
CAAT box
-88  ATGTAGACGATTGGCCCTTTCCCCAMG ASCTGTGGCAACMr roToocTeT A —28
TATA box HREBES
27 oAl o TCC AATOT TATATATCCAMGTT TGATCTCACACAGTCACACTGTA +7

B AE-box mATC-motif 8 ATCC-motif @ G-box
o L-box @ LAMP-element @ MRE ® TCT-motif
B GA-motif m chs-CMAla

B 1 BleIF - TMT EE S 5T DNA FFHI R ILFFE 50t
Fig.1 Sequence and analysis of Arabidopsis
y-TMT gene promoter
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AEFERBRNEHE S B RK SR/ JR/ES.
BEARTF. REAGRSEY, AMHBED 4 F
B LUARERAKSE(O), BMEH, -2 FH
BB IR 120 2 THAKESE™ , X84
R, A ERES KA AR ERREHEE,
HAE 23 EAL SN, o- 2 B BB 0T LIS BR 3R AL &
WEEAHES™ SHEEEBOLHRMDIRE,
RIETHREMEX RAEA", BL L Hphk
R EARARZIGSHEN, B SEE
T HPNREAEERXERARERZR™,
A - BEERZEED ER X, KR, KR
BAFRFET FEBURFIFHAP v, EF B
REsEYEN REEAPHE vy AFRHSEH
B _—HMERNL RIS AERSEHRAE XS,
B A FRATUER ~EFHNE, ZPHEY
MXERE™ . XD, AN »-TMT BHT
HITFR AT RRZFFFEECRA IR ETH
PR SSsMa R TH, A REs FRITEZR
PREHMEE, X FEXMRLEERESFT
HEZEHTRXUERBXHFEECHEEFTH M
SR

ABFFREN GUS Befa, R y-TMT B3 FHAM

2 HEALEFAFARSPEARASN GUS Jufs
Fig.2 GUS-staining in transgenic Arabidopsis
A: 2-d seedling, B: 6-d scedling, C: 20-d seedling, D: mature leaf, E: flower, F: root, G: mature silique, H: seeds.
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