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BADH ¢DNA 5' BR1 BR2 PCR
BADH 265 bp BR3 BR4 BR2 BR3 BR4
4 TAIL-PCR 2 kb Sequencer BADH
2055 bp TSSP-TCM T 62 bp
1993 bp  SIBADH PLACE TATA-box CAAT-box
GAAAAA CANNTG ANATTNCNN
ATAAATGT
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Abstract In this study the 5" -flanking proximal region of stress-induced gene encoding betaine aldehyde dehydrogenase was
isolated by Adaptor-PCR and TAIL-PCR from halophyte Suaeda liaotungensis. 1993 bp sequence was obtained by sequencing.
The transcription start site  which localized at 62 bases upstream of the start ATG was predicted using TSSP-TCM program. The
functional elements were analysed by PLACE programm. The SIBADH gene promoter contains the basic elements TATA-box

CAAT-box and stress-induced elements salt responsed element cold dehydration ABA and frozen responsed elements

WUN responsed elements and HSE. Obtaining the promoter of betaine aldehyde dehydrogenase gene from Suaeda liaotungensis
provides a foundation for analyzing the stress-induced promoter elements studying the relationship between structure and

founction of the promoter and investigating the molecular mechanism of BADH gene regulation.

Key words  Suaeda liaotungensis  betaine aldehyde dehydrogenase promoter sequence analysis
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betaine aldehyde dehydrogenase BADH

BADH 300 mmol/L NaCl
BADH 3 ! 250
mmol/L NaCl BADH mRNA
2 BADH :
BADH
3.5
BADH CaMV 35S
BADH BADH
BADH
BADH
BADH
Yin X ¢
2002 Atriplex centralasiatica
AcBADH 1.2 kb
GC-box HSE WUN-
motif MRE 5’ -1115 bp ~ -890
bp -462 bp ~ -230 bp
BADH ¢DNA
’ SIBADH
AcBADH BADH
1
1.1
pMD18-T
TaKaRa
TaKaRa
1.2
1.2.1 DNA

CTAB DNA’
1.2.2 PCR
BADH ¢DNA ?
BR1 5'-AGCTGTTGCTGCTGGAATTT-3" BR2 5'-

TCGTTTGATGGGTTCTCTCC-3’ TaKaRa LA PCR™

in vitro Cloning Kit PCR
EcoR 1 DNA EcoR | Cassette
BR1 Cassette Primer C1 PCR
PCR BR2  Cassette Primer C2
PCR PCR
BADH
1.2.3 TAIL-PCR 1.2.2 BADH
BR3 BR4
1 BR2 BR3 BR4 4 AD -1
TAIL-PCR DNA
BR2 4 AD
TAIL-PCR 2 3
First TAIL-PCR BR3 4
AD TAIL-PCR Second
TAIL-PCR BR4 4 AD
TAIL-PCR PCR
PCR
TAIL-PCR
1 TAIL-PCR
Table 1 The primers used in TAIL-PCR
BR3 5'-TGAGAGTAGAGGATAGCGAG-3’
BR4 5'-GATACTACGTGGCGACTTG-3'
BR5 5'-GGCGGTGTCCACTAAAAGTAC-3’
AD1 5'-NTCGASTWTSGWGTT-3’
AD2 5'-NGTCGASWGANAWGAA-3'
AD3 5'-WGTGNAGWANCANAGA- 3’
AD4 5'-AGWGNAGWANCAWAGG- 3’
Note N A/C/G/T S C/G W A/T
2 TAIL-PCR
Table 2 The composition of TAIL-PCR
Genomic DNA 1l
10 x LA Buffer Mg®* 5ul.
ANTP 2. 5mmol/L. 8yl
LA Tag 1L
BR2 20pmol/L. 0.5pL
AD primer 100pmol/L 1L,
dH,0 Up 10 50 pL.
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3 TAIL-PCR
Table 3 TAIL-PCR procedure

1x 93 C 1min 95 C 1min

1x 94 °C 30s 62 °C 1min 72 C 2min

1x 94 C 30s 25 C 1min 72 C 2min

60°C . .
94°C 30s 60C 1min 72°C 2min
15 x 94°C 30s a4 1min 72°C 2min
94°C 30s 1min 72°C 2min

1x 72°C Smin 4C ®©

1.2.4 Sequencer
TSSP-
TCM ’ PLACE ’
1.2.5
PCR
pMDI8-T
2
2.1 BADH DNA
PCR 400 bp
1 3 200 bp BADH c¢DNA 5’
BADH
BADH
265bp

bp

I —

10—
T —
N —
50—

100 —

1 PCR
Fig.1 Results of adapter PCR

M DNA marker DIL2 000 1 Ist PCR product 2 2nd PCR product.

PCR

TAIL-PCR
PCR
DNA

TAIL-PCR

10-12

TAIL-PCR 4
AD2
AD2 5

2 TAIL-PCR

Fig.2  Results of TAIL-PCR
M1 DNA marker DI2 000 1 2 3 products of first second tertiary
TAIL-PCR using AD1 primer 4 5 6 products of first second tertiary
TAIL-PCR using AD2 primer 7 8 9 products of first second tertiary
TAII-PCR using AD3 primer 10 11 12 products of first second
tertiary TAIL-PCR using AD4 primer M2 100 bp DNA ladder marker.

Sequencer
BADH 2055 bp
GenBank
DQ104698 PCR
pMD18-T
pMD18-T-PB
2.2 BADH DNA
TSSP-TCM BADH
T
62 bp A
Yin X ° 5'-RACE
BADH 1993 bp
Yin X AcBADH 800
bp PLACE
TATA-box
- 29bp - 106bp CAAT-box - 55bp -
156bp - 175bp
3 GAAAAA -
189bp - 1184bp  — 1480bp 5
CANNTG - 182bp
—764bp - 1109bp - 1142bp - 1152bp - 1601bp
9 ANATTNCNN 11
3 Yin X °
BADH
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TGCGCCTATATATCCGAGAAGTTACAAAAAAGGACTAAGGTCTCAGGGCACATTTAACCA -1934
CTGACATGAATCAAGCTTTACCTATTCGTTACACTATATATCCCTTGACCCTCCTCAAGA -1874
CTCAAGAGGTGAAAATTGIAAAAGTATATATGTATGAGTGTAAGACAAATTGATAATGGCA -1814
HSE
TCATCTATTAATCCAGTGTTAGGTGAGCTATCTTTCGACGAAGTGTATA[TAAAACTTT|GA -1754
HSE
TTTGGTAAAC TGTTAGTCCATTTTTTTTGGTTTTATGAATATTGTTTTGTATTCTTATAA 1694
CATTAATCAGATAGGCGTGCTGCATGCAGTGTTAGGCAATGGAGATTACTTGGGCCTCCA -1634
WUN-motif
GCTACTTTTTTGTTCTATGTTCTCAGCCICACTTGATATTCTACAATTTGTGGGCCTCCAA -1574
Cold, dehydration, ABA and frozen-motif
TAATCATATTTGTTCTATAGTTTAAGTTGGTTTTCTCACATTTCAGAGTTCCACAAAGAT -1514
WUN-motif

TGCCACCCAAAAATAATAATATATCATAGIGAAAAATTTITTCATTTTITTTGCGAAATCATC -1454
WUN-motif Salt-motif HSE
TTACTTACTT[ATAAAATGTITGCAATTTTIATAAAATTTICTTATGCAAGGTATTATGTGGAA -1394

HSE HSE  WUN-motif
CAATAAGACTTTTGCATAGTTGATGCTTTAATAAGAAATTGATATCATTTTATCAGTAAA -1334
TAATATTAAAGTTGGCTTAGTTTTGATTTGGGCTTTGGCTTTCAGAATTACTGAGTATTT -1274
GTTGAAAAGCTTCATGCTTAATAAAATTAJAAACAACCACGATTAAAGATTTAAAGTAACC -1214

HSE
CTATAATATCACATTAGAGACCATAGAAIAAAAAATAAAAAAAAGAAGAGAAAGAAAICATT] -1154
Salt-motif HSE Cold, dehydration, ABA and frozen-motif
MGIAATACACCTGICTTCTGCTTGTTGGTGGTTAGAAAATGAICATTTGICTAATGTCCAACTC -1094
Cold, dehydration, ABA and frozen-motif
TTAGAAAATGAAGGTAGACATTCGTCCATAATTTTCAATAAAGTACAAAAGTAAAGAGTC -1034
ATTTTCGATTAATTTTGGGAAGAAGCCAAGAAGGGTTTTGGTGGCACCGTTGAATTGCAA 974
CCATTAATTAAAATGACTAGAAAAGAAAAGAAAAGGATGTCAGCCGCATACATACATTGA 914
TGAGATTTATCAACTCAATGCACCTCTTTTTCTATGCCACATACTCGCATATATAATACT -854
AGTTTTATGT GCACGCGATGCGTGCTTAACGCTATGAAAATTGITATATAATATGTATTAG =794
HSE
CATAAAATTTTTATTTGGTATATTTICATGTGICAAACGATTAACAATGAAATCGAAGAATA 734
HSE WUN-motif Cold, dehydration, ABA and frozen-motif
ATTATATGAATTCTTTTAGAGAGTAATGTCTTTTGATTTGAATTTTACACAAATTAAATT -674
ATCATGTATAAATGTATAATAAATGTACTCTTGATTTTTAATTAAGAAAGGGTGATTTAG 614
ACAAATCATGTCATAACTTT TAAATTTCATTAAGGGTAAAGTAGGTATTTTAGTGGACAC -554
WUN-motif
CGCCACCGCCGCCGCCTCCCCCCTTCCCTTATATAATAAAGATATTAGTGGACTGTTTCT -494
GTGGAGCCAAAATATATAATTTGGTTTTAACACACTACGAGTTCGAGTAGCAATACCAAA -434
TACAGTAATTTTGGTATTGCCAAATATATTTCTTAATACGAAGTACATATCATAAATATA -374
WUN-motif
TITCATTTTGAAGTTTCTCTATTCATGTACCTTATATTTCAAAAGTAACAAATATAAAAG -314
WUN-motif WUN-motif
AACAGAGGGAGTAGGAACGACAAACGAGTACTATACTACTACGTAGCAATTATATTTAAA -254
TTCAATCTTTTCTTATACAATTACAGTTATATCCAATAAAGTACGGAGTAATAAAATGTIG -194
HSE
AAAAAAICAAATGIGAAICAATIGAGTGATGTTGTCACICAATIA CACTATGTCTTTATgGAGATG -134
Salt motif Cold, dehydration, ABA and frozen-motif CAAT-box
AAAGTGAAATTATTAGAGGGACATATAAAGGATGCTGCAAGTCGCCACGTAGTATCCCAA -74
TATA-box
CCTGATCTAAAGAGTICAATITAATGTCCAAATTAAGGTCTCTTATAAAACCTCGCTATCCT -14
CAAT-box TATA-box
CTACTCTCACTCTETGCTTCCCACTCTATTTCTCTCCTCCCATTTTCATCATCAACTCAA 47
TTTCATTCTGCAACAATG
3 BADH

Fig. 3 The promoter sequence of S1BADH gene
The shadow indicates the transcription start site. The start codon is shown in bold letters. Potential functional elements predicated by

PLACE software are underlined or boxed.

© PERZERMEMHARTATIHESHIEL http://journals. im. ac. cn



BADH

81

REFERENCES

Weigle P Weretilinyk EA. Betaine aldehyde oxidation by spinch
chloroplast. Plant Physiol 1986 82 753 — 759

Chen XJ Wang JL Zhao YX et
al. The research on c¢DNA Fragment of Betaine Aldehyde
Dehydrogenase BADH  gene in Atriplex centralasiatica lljin. Acta

Phytophysiological Sinica 2001 27 4 309 -

312

Guo Y Zhang L Xiao G el al.

Expression of betaine aldyhyde dehydrogenase gene and salinity

tolerence in rice transgenic plant. Science China C
1997 27 151 - 155

Guo BH Zhang YM Li HJ et

al . Transformation of Wheat with a gene encoding for the betaine
aldehyde dehydrogenase. Acta Bot Sin 2000 42

279 - 283

Li QL Gao XR Yu XH e al. Molecular cloning and
characterization of betaine aldehyde dehydrogenase gene from
Suaeda liaotungensis and its use in improved tolerance to salinity in
transgenic tobacco. Biotechnology Letters 2003 25 17 1431 -
1436

Yin X Zhao Y Luo D et al. Isolating the promoter of a stress-

10

11

induced gene encoding betaine aldehyde dehydrogenase from the
halophyte Atriplex centralasiatica 1ljin. Biochim Biophys Acta

2002 1577 3 452 -456

Doyle JJ  Doyle JL. Isolation of plant DNA from fresh tissue.
Focus 1990 12 552 - 555

Shahmuradov IA ~ Solovyev VV  Gammerman AJ. Plant promoter
prediction with confidence estimation. Nucleic Acids Research

2005 333 1069 - 1076

Higo K Ugawa Y Iwamoto M et al. Plant cis-acting regulatory
DNA elements PLACE database. Nucleic Acids Research 1999

21 1 297-300

Liu YG Norihiro Mitsukawa Teruko Oosumi et al. Efficient
isolation and mapping of Arabidopsis thaliana T-DNA insert
junctions by thermal asymmetric interlaced PCR. The Plant
Journal 1995 8 3 457 - 463

Terauchi R Kahl G. Rapid isolation of promoter sequences by
TAIL-PCR  the 5'-flanking regions of Pal and Pgi genes from
Mol Gen Genetr 2000 263 554 — 560

Guo HN

Yams Dioscorea .
Liu ZH Zheng GY et
al. Cloning of ACA gene promoter and preliminary study of its

function. Chinese Journal of Biotechnology

© ER2OOF2H WA A3 B S 4R4EED  http://journals. im. ac. cn



