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W E UWENER oRNA SEE, 2RSS RHREEREN BADH SR%—&
DNA. ZALSRAWESIHIET, EdLBMEARF (PCR), MMM H DNA,
A BADH EFEM pUCLI L E E. oi DHSa W%k, THESMETEERNL2ES.
B384 BADH 2R 2K FEFI 0 1491bp, #1497 P EEM . SoCRBEMNMH LT, #F
B B EAE 99. 8%, EAMENREEE 99.6%. EHEW L, W8T BADH XEM&®
LmEiss,

XHiF BADH XH. cDNA &, HEW. Wit

EFEMLEEMET, FERSHYHRT XEZ A, NHER. #RENHR
%, UEPARRNMEERE, FHREVMRETRIFRFERNIER, XEBFHH
&, BEENERACHRBRERR. MIERAERDIEANBERTD. b THFERK
MEPESRERIEHTR, RRUXMLERHIAROEY NPT ZER . EH
WHEBRARENHYBANZ —, EEYREARBRERTEMEPZHEMR.

EYPHERZHEBLEMNEBERN SR, REEXRENN—F B b M REE
Jii B¢ (BADH) fFififb. X BADH ¥ ERIFZHRAH K. 1990 £4F Hanson AH
¢h % T BADH ¢DNA™, 1992 F X MBI+ T BADH cDNA™, 8|7 BADH #
Ay ERTEFR. ETEENDBTEREE, £l TREEYBHEXE, =
W tEd £33 ¥ BADH PRy EM £, A ¥ %H5 BADH 2H, HEEH#—
SEAEY, MSERRREHYTHRELATAER SR AERE L.

1 #HH#EFE

1.1 =¥

1.1.1 EEHTERRYE. TRATSREIK, £ NaCl i EZHHE 300mmol/L. Fit
FEFKEET—80CHK#AFA.

1.1.2 LR FAH Tag DNA E &8, ik pUC19 g Promega A8 7™ 5. SRR K8k H
Promega B4 E 2. «-¥P-dATP 2§ NEN 22 &7 . PCR 3|4 61 P HEHE B M E BT
FHBEARZES M. cDNA &% Kit % 8 BRL 44 H].

1.2 K&

EXHAHEESRYWE.
ERXTF 19944 7 F 16 B W #.
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1.2.1 3 FE RNA H3RE . R De Vries HRBIEHT .. EXH FARASTER
¥a, 28-S IR &Y (& LiCl, SDS, Tris-NaOH, pH9. 0, EDTA) 90°C3EE,
FHEHRR, 3#F 2mol/L LiCl IRE T UL RNA, ZBEERREMER, TH, &
FEHEEK, BEHE Aw/AnliB g ERB kR ERE.

1.2.2 mRNAHISE: SR (8] M7, 8 RNA @i Olige (dT) SR EM
BEH, WHEEHEH Poly (A)*RNA &4y, AZBRERIE.

1.2.3 B—& DNABHERE: B lug BEA mRNA B8, L Oligo (dT)wm w334,
A BRL 2 #]@ cDNA S RLIAR &, i AMV RERBEE 1 LB RNRE N &4,
& Bk cDNA,

"1.2.4 PCR {"#¥ BADH R # #E XM 8 ) BADH EHFH, @i+ # 4B PCR
%914, Li513 BADH EEH 19,

S¥F1% 5'ATG GCG TTC CCA ATT CCT GC %

¥t 5'GCG GGA TCC AGA GTA GCT TTA AGG AGACTTGTAC 3
REY A cDNA BER B HEFIR{E pUCI9 b, &334 i BamH I (4, 3|4y
AR, THEH S BB,

B 5ul 185 cDNA 747, WA PS4 1umol /L., 0. 2mmol/L dNTPs, 50mmol /L
KCl, 10mmol /L Tris-HC} (pH%. 0), 1. 5Smmol/L MgCl,,0. 1% Triton X-100, luTag DNA
HEM, B4R 100pl, P YWMEEWETILE L. #17 PCR P WM AER, 93CF
## Imin, 53°CE# Imin 73°CEfH 2min, 3L 30 MEF. T WZE, RESHISEERS
R AR, AR B O 5 e WL 8E cDNA K EX. _
1.2.5 ¢DNA /5B . FUITAI cDNA H B% T4DNA B S5M{EH )5, B BamH 1 814,
iX# BADH EH M 5' W FA I, 3' %% BamH | $#ERE, IRMABEEIRE
pUC19 Y Sma 1 1 BamH I JEGVIE &5 7, iR EARR#%0XHATE DHS« B2 5H
B, EEHEAFFEER PTG +X-gal 14 SOB HAS TR L YA B G HMEE % . DHSa
HHRBEZESHUMOIH FRZA CaCl, 3™, ERFHEEGRENR- B —EHBEE
B BN e v TAcAS 300 B LA AR AE .

1.2.6 BADH XF W4T R2FPI0E . BERMEH EcoR 1, Hind B HEH X
Kpn I 1 BamH I ZUY0EE, LISA47 i A cDNA X/ BT, HEL BADH EF i Hine
Il Hind B ) B§ 40 1y Bt MO =L EE T pUCLS Bl , W =4 W 5 B A9 cDNA 377

WIERF. FIISHRR AN A LA, fAB1 370A DNA HEIFRISHE

HiA A &,
2 #FRfitid
2.1 cDNA ¥4 550 PCR §1#
PLEE 4R B9 mRNA DB, B R8¢ & M 8F cDNA, BLLEEE cDNA i
W AP 44T PCR U1, s IKEE #5451, ek cDNA K/N2% 1. 5kb I BE— K

B SHEAHS (RE D, BIRe] 38, RI17E cDNA S8 MR RNA &
Bek cDNA REEHE.
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2.2 BADH EEfY=ERE S
¥ 5 BT AR, 3B BamH I R 0 i :
3 % B9 BADH % [® # A B fr pUCL9 8
Sma 1 1 Ba By H 1 EEHI 4, BRI EAR
R, &0 pLSY (LA 2), MERH EcoR 1, 40~
Hind T 8§40, MBI KL 3.6kb 5§ 50-
0. 6kb 8 B2, F Kpn I £l BamH I TEEH], o0
BE—2 2. 7kb BpUCIK BES5 —4 1.5kb 107§
AIcDNA R B (LE 3). 85 RFW, Ar vl
cDNA 5308 83 3¢ BADH cDNA H
FHRRBWG L, B%EEH BADH 2H.
2.3 BADH BENTHEILFEIHH
BADH #H P& % Hinc I #1 Hind I &
YL i, PSP L A g 0 LS9, 7B 3 A
WS pUCIO 1, PLHI (EH 68500 1wy peR s mmen s s i e e ok
Hinc T v B); pLHL (%4 930bp #) Hind I Fig. 1 Agarose gel electrophoresis of
Fr B> B pLHS (£ 600bp #) Hind I -Hind PCR produet
0B, WE2 7B, Bad 3 AL RS 1. ikb DNA ladder marker, 2.cDNA, 3. Control
cDNA #TIUMMIF, BT BADH XEBTHEFANEhLESHEAEREY (LE
4). BEE L KIFFIN 1491bp, &8 497 MEEER, ERF - RROTF M IZER, &
RERT ATG ML ER T TAA, 5 XERIBHEAHE 3 BADH cDNA HE&™, H 31

| (kb)

1n -

pLHL
pLHTI pLHS
EcoRl Hincll Hind 1l BamH|
Smu] L,([J InIL | Ir} dm .
5 580 684 930 3

B 2 plSo M sy i B F P 2 e
Fig. 2 3chematic diagram showing the pL.59 plasmid and the strategy.of sequencing

Black bar indicates the BADH gene, arrows indicate suhcloning and sequencing strategy
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Fig. 3 Restriction analysis of pLS9 plasmid

1. EcoR [ digestion, 2. Hind T . digestion, 3. Kpn 1 +BamH 1 digestion, 4. pLS8

Kpn | digestion, 5.1kb fadder marker

BHBER, HAKBSMEERRT 2258 HFHTH s42nt FIP 8300t HERS
HEEBNWE, BHFRE D 99. 8%, EERMTEM 99. 6% . £ BADH EHE &
FEFET] 759~789nt 4b, INETE — M RB-TRKES) VTLELGGKSP, WREFIfFEIF L4
MBI S8 (ALDID H#E T4 RFH, Bl ERBEER NG, B B RIER R
{19 1869 i B BADH %,
2.4 BADH EFE#H¥YFRIAH EMNLRE

BADH EF S HFEHBFED T ATGC AR L FWBF TAA, M EAMK pLS A
Kpn 1 /BamH I Y18, i ABIFRA PYH MM W E £ 5N S A, BRI EHRN PYHT.
B Sst 1 /Xho 1 JE PYHT 7#) 355 BADH M -polyA & B ¥, A\ pBin19 # Sst
I /Sal 1 #EX$FLf &, ¥&H BADH BEEM M F R K pBHT. X &3 ¥ BADH
B § BT R AR A B0 S L E ST

Brift. dtEE L ORFESLE Dept. of Virus Research, John Ionnes Institute) X<
R—HRUBLEEHNRYIFSNERS T/, FEAIH, FEEctiZg.
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ACA TCT (GG GCT CAT CGT GCC ACA TAC TTG CGT OCT ATT OCT GCT AAG ATA ACA GAA AAL AAA GAT CAT TTC GTT
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Fig. 4 Nucleotide sequence of spinach BADH gene and the deduced amino acid sequence
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Mucleotide sequence of reference spinach BADH cDNA are indicated by dots and the differ-
ence between this study and reference are shown
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A ¢cDNA Cloning and Sequence Encoding Betaine
Aldehyde Dehydrogenase (BADH) from Spinach

Ma Deqin Lit Wen Tang Lan® Luo Ailing® Liang Zheng"
(Institute of Microbiology, Academia Sinica, Beijing 100080)
{Institute of Botany, Academia Sinica, Beijing 100044)"

Abstract A ¢DNA clone encoding betaine aldehyde dehydrogenase (BADH) has been
amplified from spinach mRNA through polymerase chain reaction (PCR) technigue using
two primers specific to spinach BADH ¢cDNA. The authenticity of the BADH gene was
confirmed by cleavage it with restriction endonuclease and nucleotide sequence analysis.
This analysis demonstrated the presence of a 1491 bp open reading frame and of restric-
tion cleavage sites identical with the previously determined sequence. Homology of the
nucleotide sequence and the deduced amino acid sequence in the spinach BADH gene
with the previously determined sequence show 99. 8% and 99. 6% respectively. A plant

expresion vector with BADH gene has been constructed.

Key words BADH gene, ¢DNA cloning, betaine, osmotic stress, salt tolerance.
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