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BT A, M B ARk HAK pBI-TB, A FIARSE RATH A3 42 NE . xR AF 40t 69 48 4% | PCRLRT-PCR X Western
R A WA, TR B E 4% A PIJE AR AR B o . JoBD1 BEVEME R e 4. (4 R) w1 JeBDI cDNA 7 5]
MK JcBD1 AKER 7 5 5 € &n iy BADH ELA 1R & 69 [l JR e, 435 BADH Fjk 4 3¢ f& -F X+ Ik “VSMELGGKSP” #n
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J RT-PCR 42 JUE W 4MR JeBDI O %6 5 E AR A o oF st ik, $54b 30 56. Th. 5 EAEARAT B 7 5 9 B A
TREAFER. SHEALEE, EXERERGEERIGEF EANE] Western 42155, 7K 3 FMHH%
FR AR M B R AE 5 A E ARG E A B A AR T 5 1 A B A A I, TR B A E M, & TeBDI
EHRAFMKTRE T RE, # /B0l MEALMET, EKEALRBTRELXFE®. [£b] JcBDI ER
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Enhancing Salt Tolerances of Tobacco by Transformation of
Jatropha curcas Betaine Aldehyde Dehydrogenase Gene

ZHANG Fu-li, CAI Feng, WU Jun, CHEN-fang, WANG Yun-xiao, ZHAO Xiao-guang, GAO Shun
(College of Life Sciences, Sichuan University, Chengdu 610064)

Abstract: [Objective] JcBD1 gene was cloned from Jatropha curcas L. to research its function. [Method] The full-length
cDNA of JcBD1 was isolated from Jatropha curcas L. by RT-PCR and RACE techniques. The expression plasmid pBI-JB was
constructed by fusing the cDNA of JcBD1 with the constitutive promoter CaMV 35S and introduced into tobacco plants by
Agrobacterium tumefaciens mediated transformation. Transgenic assays were performed using PCR, RT-PCR and Western blot
analysis. At the same time, JcBD1 enzyme activity, relative conductivity and salt resistance of transgenic tobacco were measured.

[Result] The amino acid sequence deduced from JcBD1 cDNA sequence showed substantialy high similarities to BADH enzyme
presented in other plants, including the absolute conservative decapeptide “VSMELGGKSP” and the cysteine residue in the possible
active site. Both the decapeptide motif and the cysteine residue are proposed to play a role in substrate specificity and implicated in
catalysis of BADH. The JcBD1 gene was confirmed to be integrated into the genome of tobacco by PCR and RT-PCR analysis with
an average frequency of 56.7%. The electrical conductivity of the transgenic lines was obviously lower than wild type both in natural
condition and after salt stress. JcBD1 specific activity and hybridization signal were detectable in transgenic plant leaves, while it
was not in the control plants. Transgenic tobacco plants grew better than the untransformed plants under salt stresses. [ Conclusion]
The JcBD1 can be expressed accurately in the exogenous transgenic plants and that transformation of JcBD1 into tobacco plants can
confer them more tolerance to salinity. JCBD1 is likely related to salt resistances.
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[OFR Y H2RRmEEmk (LU FRRET S
AR S E T FE R AR, BT 2540
MBI, I BAT R LE R o 4 A T e
MVER, RefEVF 2 U AR 2 0E il N TR Fr s
PEU2L ZEREAIAA DY, BB AN ] 3 20 SR A S AR
FCEIEDR, FERE A (BADH, EC 1.2.1.8) i
AL A RISk (1 < ity 2 — ), d T S A kg
LRI, SRR AR LU T, DR S md A g
B R A 2 AT R AMEL I e P SRR 22— R
PR XA/ AR, K RERR R IR S8 7 AR
SNTEAR, R TR ST e A 3L
R AR s i &, 2 n T A4 A0 s s ko
IR I AT L 2 A, A WETERW, R
PR S PUIIR . PO R TR . AR Y
PRI TRIPL M, R BRIORE B3 R 55 T ML,
SXoF IR IR it ol 35 DR] T O R RRIRORR I B2 ot o 1) 7
HABEEZE N LT ARk T 1990 4F, Weretilnyk
SIS P B ke T BADH JEH 1) cDNA, Mtk
NATEZ2 N Z B4 e b 7 BADH &K, Jf %)
BADH FEF 45 Ik Fev L SR R ek
RARZETIAEIAT T — 2 Mo, DR, e, &
AR IS MY BADH JEIH, H 5 RAER Rl
BRICTY, JEEGAE BADH 3[R T A o2 () A S A B
Hi%) o BADH HE R 5E J 4 e A IR /2210,
SRR Tt B NP R R IR, JF
B T IXSAEMI I . DA IS AR
T8 T BRI o 5% BADH [A]35 5 R i) cDNA, fir 4
23 JcBD1 (GenBank accession No. EF174190) . F 7]
JeBD1 fFFTRHAE (ORF) 5 CaMV 35S 41 i1 i3
) FRlt, WHEREYRERAE pBI-IB, FIHIME K
FRRRA PRI R, SRAFHEIE R B . LRI G ¢
Bl ) 0 3 ok X JcBDL M EL K HL % JeBD1 S
PSSR R S NPT SR PR R PR 2, DA T i3t
R D RE, AR IS BRIKOM JeBDL 5 FL4madh 1 A (1

1 #MR5R%
11 YRR B
BRI 1 001148 SEREAETITRBIK . SR

LA B, ] 200 mmol-L™ NaCl 0% S5
WE 7 d LB SR IE AL B S, O A AETRCT —T70C,

25 o 3 FHAR Z R B P AR A0 1 (1) 00 4 ( Nicotiana
tobaccum L.) f#Ff NC98, ERHLES 3%EHET MS 1S
FRHE PRI I, I 5~6 B AR 1) B3
- VEEALA RE . KIZAT R (Escherichia coli) kA
Topl0 C(ZEFH PR SEm = k47 , M R M H
(Agrobacterium tumefaciens) % #k % EHA105 (J4)I|
KA R F 2 BList A 27 S0 %), Ut IR
JFAEE (Rif) , wEpE#AA PMDI18-T vector (CKIET
EWERARD , PRI IR T EER (Amp) .
FIKH AR pBII21, Hilkbrid bR HR (Kan)
1.2 FRINAT JeBDT cDNA £ B 7%
I ac AR O F 100 mg,  IMBECEERE, I 1
ml Trizol 22 (6 B RIAERHE AR FEHUE
RNA, AR R G U BT . USRS RNA
MBI, oligo dT (5-GCTGTCAACGATACGCTACG
TAA CGGCATGACAGTG (T) 15-3') A 5I4ikiT 2
F 545 i cDNA B8 —8% o K4 OV %0 BADH JE A PR 5T
1), Bt faiJf 514 BAD-L2 (5'-GA (A, G) CTTGG
(A, T, G) GG (T, C, G) AAAAGTCC-3") /BAD-R2
(5-CC (A, T, G) CCCCA (A, T) GGAGC (A,
T) TG-3") o AR cDNA A, FIH LI
BAD-L2 fil BAD-R2 #£47 PCR ™14, [A[ Sy S 47 15
[FI =) 5 PMDI8-T vector 4%, 71k E. coli Top10.
L PCR Rl G, HRHUAPEERENF (Invitrogen
Awl, B o WISy BUF A 3R
5154 BAD3'-1 (5-ATTACGGTTTAGGTGCTGC-3")
M BAD3'-2 (5-GTCTTTCCGAGCAGGTATTG-3") .
JFRIAHS cDNA M B, 2% 3'RACE (TaKaRa, Japan)
WGV, Lk AP (5-GTCAACGATAC
GCTACGTAACG-3') /BAD3-1, #3514 AP2
(5-TACGTAACGGCATGACAGTG-3') /BAD3"-2 ik
AT PCR 433 3K Ui 1) o [A) B, A 43 3 1) o ]
FBUR AR SR 1) B5-RT (5-CCAAGT
CTGCAACCTTCTTCCAAG-3" , B5'-1 (5-TCATGCA
CAAGAAGACGGGATG-3") , B5'-2 (5'-AGTCCATT
CAGCAGCCTTATC-3" o DUBRIKIE RNA Jy A5t
B5'-RT K 51#) &%k cDNA, fE 5'Kumjn b
polyA, L5114 B5'-1 Fll oligo dT, 054 B5'-2 Fl
AP1 3T HkE PCR 13 2] 5"Kufi =4 . PCR Jx V.40
94°C 4 min; 94°C 30s, 52°C 40s, 72°C 455, 32 /M
IR 72°CHEH 6 min. [T AlignX %% &% DNAman %4
P 3 BURAIAT IR AT, BT gRALIX 514 BRL
(5-ATGGCTTTTCCTATACCAAATCG-3") /BRR (5'-
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TTACAGCTTTGAAGGAGACTGATAC-3"), L\ cDNA
NBMEAT PCR, 13 EIZIE K ORF 4K, [l
M, JF NCBI BLAST #1451 DNAman %8 T
FES T BT 5140 M Invitrogen _EIREAEY) TREA F &
o
1.3 HEYFRIEEHKRIIDE

HRFEAF 2 (K BRICH JCBDICDNA 341, #it514)
B-PG1 (5-GCGGGATCCATGGCTTTTCCTATACCA
AATCG-3") (% BamH I FgYI{7 50 /B-PG2 (5-GCGG

RB

AATTCTTACAGCTTTGAAGGAGACTGATAC-3' )
(% EcoR I BEUIALA) » LABRINH cDNA A ARAR,
PCR 192 JcBD1 ORF /341, Mt Jv Bt v i 31| PMD18-T
Ak, #4350k pTIB (U-gene Plasmid Midiprep Kit
WO, W e A EYE. B BamH T F1 EcoR [
XU kL pTIB 3545 JcBD1 ORF F B, 541 [A] it
PII¥ pBI121 Fr BO&d, 133 EA KA JFoki pBI-IB (
1) o KGR FURL pBI-IB 5 N M I A AT 14
EHA105, £ Rif Il Kan f#ii%. PCR ¥ & HEHUT ki

BamH | EcoR 1 LB

NPT-1I (Kan’ )

NOS-ter

1 HE¥RIEFHRL pBI-JB IR EE
Fig. 1 Diagram of plant expression plasmid pBI-JB

Bt DA 560 J 7 A R
1.4 MRERIRERE LR R EE R

KA AR R, BRI FE L Clark 45
NI 75 e BE DR R R (1 97 R P25 2 8 Zhou 25
NV 34T, B AR ARIEA T A AL R T 5 i 11
FAEHT, 4~6 GBI L il s 5557, RIBFh 7
TR ENE R B Pl FAES 4T 100 mg L R ASE Z 1 MS
Wik B AERSR, FRORIEAT YIS L, RIS
DRI B AR A

FH SBT3 DBt R DR R B B2 DNA S AR A
JeBD1 JE X Wit ¥ ORF 4 K ¥ ko 4.
BRL/BRR, THIHY 38 5 BEA/NS 514 1509 bp. LLF
AR DNA AR, 3547 PCR 33 . 7 B R 7 9 94°C
4min; 94°C30s, 52°C 30s, 72°C 455, 32 Mk,
T2 CHEMH 6 min. DLARFALIERK DNA FEBIPEN I, &
Y| pBI-JB ki /EBHPENT . A 3 YOEATRI . LLoy
TR Ay S 1 KRRy R AR A RLAA TR ¥ oy B v B
b2,

NI S RU R B B R AR A RNA R
BAERIMEXT IR, F4L pBI-JB JFURLAE B PER . K&
A HEFE RNA 5% 0 cDNA ik, Ji JcBD1 () 3/
i AR S E 514 . DL1 (5-ATTACGGTTTAG
GTGCTGC-3') /DRI (5-GCTTTGAAGGAGACTGA
TAC-3") H4T RT-PCR #3450, TS 14 v BEK /D
A 255 bp. FHEFRFIA] . DAREALRIFR cDNA 1R[]
PN, FEAL pBI-IB FRAERH M B EAL 3 AT

el
1.5 HEFRFEHZEEERSEEENES Western
Zre 32 )

DA BE DRI B0 L, L5 2 R DRSO 4 7 ]
BAR B3 R Lidezid, S DA R I
DA RE, 6~7 MRS 200 mmol-L™ NaCl %
DERERTMRIEAT Ehis, JELL 7 do WRa AL 2R 5 5 3 RIN
SRR 3 B 4 e JeBDL WGk o Fe AL DRI
SR AP M F JeBDI BT A AL E B S
PEME 2% Tijen S5, L BSA ydsdk, H
Bradford ¥ 5 W4 (1R ENT . DLAE A B AE 1
nmol-L" NAD Jy 1 MG JJ#A7 (U) , JeBDI MLt
T R A T PR R BT (RS ) S (Umg ™) .
[, KEHE 2 kg 247 AliFHT v =4, H E. coli BL21
H R IR AL A3 EIR JeBD1 AN Ok 2 LK =)
2 mg MATER 1 % R dt. 3 )5, B 1 mg i)
JeBD1 S FHHTER 2 Yonad ez it S )G, HH 1
mg [ JeBD1 & HHEATHE 3 s S it 26 6 J,
WSS & FH o JEHUE R A, DORIG
DR R o BIPEXT RE, BLE. coli IR 2415 3]
(1) JcBD1 £ 1 R BRI I, 5 LB JeBD1 3R
IEBEAT Western 232270 H1. S EAFEMAE 12%M0
SDS-PAGE 4355, F AL AU B B RR AT 4E 2 M |
1% Towbin!" {7 A T HUARSE A5 I (0 SN o — T
I BRIKP JeBD1 BT, TAEME A 1: 10005 —
PUIBRPERE RGN (AP) MBI L EPi% 1gG, TAE
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WEER 121000, AP [ )5 WA A AL DY S e i
(NBT) Fll 5-JR-4-%(-3-W5| Wt FH 251 (BCIP).
1.6 EYMFEXBESENE

R L AR B b, 5 R 7
FH. KR 6~7 AR, 84 5 MER (W5 Hh
L1, L2, L3, L4, L5 , 4k 2 AlAbs. 25 1 44k
BEHORE SR 55 2 410 E a1 42 7 d ) 100 mmol-L!
NaCl ¥R HERIME . 22 MECEAR R 0.5 g Frifnt
S Li SO 7 VRIS R RN A A L
Ko DIARFIERIHSAEXR . RERR R 3 AN, TP
BIMH.
1.7 RHEERER ST

DA A e R DRI A AR AE T I, TR 4 R 3
— B IR RIH ) PR R BB S, R S A RIR
£ NaCl 1) MS }igsdkrh, Tl 25°CuiG R, &
B NaCl ¥ 0. 100, 200, 400 mmol-L™" 4 ANBf &b
Mo RAMEEE 3AES, BAES 4 . 555720
d JE Mg AR R AR KA L o

2 HREN

2.1 BRI JeBDT 21K cDNA RYTTiE

LUBRIKCB cDNA A EA , i I 51473l i RT-PCR
BORTFH] 605 bp KT, 5 TUT A B —5.
¥ 1% F B J5 ik NCBI BLAST HEAT A8 L &
W, ZFYS C% BADH A% H R P41 HAT IR & ) s
P, TIIE 84%, HIMATAE HOBRIAOH JcBD1 2411
B eSSBS, 1l RACE FIELEL PCR
FAR 2517551 904 bp (1) 5% FHIAT 412 bp 3" FE 51
HI AlignX B AER] 3 BOP AT HHERF ] 1 769 bp K142
K cDNA 41, 41541 Wi B v 5 | ) HEAT PCR 43,
W45 REAUE T PSS R EFME G 1509
bp 1] ORF, [ 44 bp i 5IERITFEX F 213 bp 3'9E#
PEIX. 7 poly (A) FEui il 149 bp i HA RS
(AATAAA) (I 2). HI NCBI BLAST %41 DNAman
BATHEAT 23 AT, 00 kg A P I S £ [ st A
JFAENTS 3] JcBD1 2B P41, w44 2k RICH TS ik
s i L AT, 92 SC TR 5 4 JeBD1 (GenBank accession
no. EF174190) . @i ttxf, JeBD1 (AL HIRIFA K
AR N ) 28BS R FE 4 R 24 4R 1 5 i Gossypium
hirsutum (GenBank accession no. AAR23816) . Panax
ginseng(GenBank accession no. AAQ76705) . Medicago
truncatula ( GenBank accession no. ABE82378) .
Spinacia oleracea (GenBank accession no. AAB41696)

GHAM S FYEE, T LUA 2] 80% LA AR .
5 K% % BADH —#f, JcBDI1 S L1 41 rh #B A7 A
FEAR K VSMELGGKSP 12 i S B ik JE (4 2) 6
PR 121200 TR R 1 e R ke R T i ok e 1 g
Wkt SRR R A AR, SRR
ﬁ%[ﬂ]o
2.2 JHEREAEEREEREERSN

F#57 pBI-IB BURL I AT BE B 60 FrJHE
SMERIG, fE AR IRIE LI RONE 2, #0F S8
FHE EFESAM. 25 Kan HilEiFiEE 5] 40 FRAG
Kan HUHEMIHE R . AP RER G M 1A RE 2340 1E
WA, RN EZE, HSAER; SEHERM
MRS R, BCOBESR . T AR ARAT B 13 YR R
M FE S H PRI IR EARKEE, AER,
SR [ PSS e A - R S ITE <

JHUEW] JcBDL A& 75 RS BIMH B AL A b, DU AR
DI SRR DNA 8k . JcBD1 ORF 551 (#4551
%) DRL/DRR 1T PCR f3%. 7F 40 PRpriME 4
34 BRMIERF A3 193] 1 509 bp (& 3) MUK B,
KE RS e i B NG, T AR A TR
R ICd 74 (64> PCR 4 45 5w 3) o LAy
TN FEPE R RR R (34) R GAMER (60D 1)
BB, 13 B0 I i DN R PR A 2k
56.7%. [FIIN LA BEDIHELRA R T - cDNA A BEAR,
JcBD1 455514 DL1/DR1 #E4T RT-PCR ¥ . 1F
34 BRAE T DNA I A B 00 B o 30 BRAARAD
AP 255 bp (& 4) MRER B, REGAIIM S
MR e Gy 3 RE ARG IR . 45 R ]
FFEIE N (R s A AT BADH B[R sl RS [N, 3
B 45 52 WA JcBD1 cDNA BB 44 S M 5
FERF, HAE RIhRIL,
2.3 FEFEMEEHEERSEEENER Western

TN

XoF 8 6 30 Ak 3L ) Bt R DRI R e (1 B 1 S R
TEHEREAT T E, 45 R IR R A SR R AR T RE A A
£ JcBD1 BgyG 1, 107E A 4 Jik DRI (R 0T FEHH B A AR H A
MBAA AR E] JeBDL ByvG 2k, 30805 N R i
JCBD1 i [H] f 05 4% 55 I8 1A B 126 1 i =i ol e it 2
WA (R o ANEIER I SN B 5 R 3 AR R
BT I OO s O RRE PR S A R R
BADH i /) LG JJFERR R A — 8 22 53t

Tk Western 2422k, ik 544k JeBD1 21
BHAR I RAC Y, 104 FEDR B 3R i RSN 2141
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79
12
157
38
235
64
313
o0
391
116
469
142
547
168
625
194
703
220
781
2406
859
272
937
298
1015
324
1093
350
1171
376
1249
402
1327
428
1405
454
1483
480
1561
1639
1717

ACTTTACATCGCACAATACTGGAAAACAAGTGAACCGCGCGAGHATCGCTTTTCCTATACCAAATCGGCAGTTATTCA
M A F P 1 P N R Q L F
TCGGOGGAGAATGGAGAGAACCTGTTCTCAAGAAACGCATCCCTATTATCAACCCTTCTACGGAGGAGAGCATCOGGTG
1 6 G E W REUPV LK KT RTIUPTITINUPSTTETESTIG
ACATACCAGCAGCTACTGCAGAAGATGTGGAGATAGCAGTAGAAGCAGCTCAGAAAGCATTTACCAGGAACAAAGGCA
D I P A ATATETUDUVETIAVEA AWA A QIKU ATFTT RNIKG
GAGATTGGGCCTTCACTTCTGGGGUTGTOOGTGU TAAGTATTTACGTGCTATTGCTGCTAAGATAACGGAGAAAAAAG
R D W A F T S G A V R A KUY LUJ RA ATIAATIKTITEK K
CTGAACTAGCGAAACTTGAAGCAATACGATTGTGCGAAAACCATTAGATCGAAGCAGCGTGGCGACATAGATGATGTTGCTG
A E L A KLEA AWTIDTCGI K ZPTULUDTETA A AT UDTI DDV A
GATGTTTTGAGTACTATGCTGGCCTTGCTGAAGGCTTAGATGCAAAGCAAAAAGCTCCTGTTTCTCTTCCTATGGAAA
G C F E Y ¥ A G L A E G L D A K Q@ K A P ¥V S L P M E
CATTTAAGAGCTACCTTCTTAAAGAACCTATTGCTGTTGTTGCTTTCATCACTCCTTGCGAATTATCCACTATTGATGG
T F K S ¥ ¥V L K E P I G VvV ¥ A L 1 T P W N Y P L L M
CTACGTGGAAAGTGGCTCCAGCCTTGGCAGCAGGTTGCACAGCAATACTGAAGCCATCTGAACTGGCATCAGTGACCT
A T w K V A P A L A A G C T A I L.L K P S E L A S V¥V T
GTTTAGAGTTGGCTGAAGTTTGTAGAGAGGTTGGTCTTCCTCCTGGTGTCCTCAATATTCTAACTGGATTGGGCCCTG
C L E L A E ¥V C R E VvV 6 L P P G ¥V L N1 L T G L G P
AAGCTGGTGCTCCTTTGGTATCTCATCCCCAAGTTGACAAGGTTGCTTTTACTGGAAGCACAGCTACAGGGAGCAGGA
E A G A P L V S HPQV DKV AFTGSTA ATTG S R
TAhTGG(.aT(.TG(.nGCI’CLGATGGTC.\AGCCTGTTTCTATGGAG(‘TTGGTGGGAJ\MGCOCAATFGTTGTGTI‘TG.AGG
I M A S A A Q M V K P ¥ 8§ S I VvV V F E
ATGTNA‘I‘CTTGATMGGCTGCTGMNCAC‘I‘GCC‘I‘T‘N.‘-GT‘I‘GCTTTTGGACAAATGGTCAGATATGCAGOGCMCAT
D vV D L D K A A E W T A F G C F W T NG Q I £ S A T
CCCGTCTTCTTGTGCATGAAAGAATTGCATCTGAATTTCTGGACAGGCTTGTTAAGTGGTGCAAAAACATTAAAATAT
5 R L. L ¥ H E R 1 A S E F L. DR L. ¥V K W C K N 1 K I
CAGACCCCTTCCGAACAACCTTGCACACTTCCCCCCCTTCTCAGCTCCACGCACACTATCGACAAACTATTCAAATTTATTT
S D P L E E GG C R L G P ¥V ¥ 58 G G ©Q Y D K V¥V L K F I
CAACTGCTAAGAGTGAAGGTGCAACCATTTTGTCTGGTGGGGCTCGTCCAAAGCACTTGAATAAGGGATTCTTCATTG
S T A K S E G A T 1 1L S GG ARUPKUHILINIKTGTF F I
AACCAACCATCATAAGTCGATGTAAATACCTCCATGCAAATTTGCGAGAGAGGAAGTCTTTGGACCTGTCCTGTGTGTTA
E PP T I I S D ¥V N T S M Q I w R E E ¥V F G P ¥ L C V¥V
AAACATTTAGTTCTGAAGATGAAGCCATTGAATTGGCAAATGACACTCATTACGGTTTAGGTGCTGCAGTGATATCAA
K TF S S EDEATIETLANUDTMHTYGL G A AUV I S
ATGATCTAGAAAGGTGTGATCGAGTAAGCAAGTCTTTCOCGAGCAGGTATTGTTTGGATCAATTGCTCACAGCCATGCT
N D L E R C D R VvV 58 K S8 F R A G 1 v W I N C€C S Q P C
TCTGTCAGGCTCCATGGGGAGGTCTCAAGCGTAGTGETTTTGGGCGTCGAATTAGGAGAATGGGGACTCGATAATTACC
F C Q AP ¥ G GLKJZ RSGTFGTR RTETLTGTETWGILDN Y
TGAGTGTGAAGCAGGTGACTCAATATATCTCCAATGAACCTT GGGGTTGG‘I‘AN‘GTCTGCHCM&GC@ AGA
L. 8 ¥ K Q vV T Q@ ¥ I 8§ N E P ¥ G W Y Qg S5 P S K L =
TCTTCCTCGAGAACAAAATCAAATAATCCCOGCGATAAGAGGTAATAAAAGCGAAGAAGCGATCAATCGTAGTGAAATCAAAGC
TTGTATCGAACTAAAATATTGCAAAATCTATAAACCCTTTGTAACTCTCTTATGATCTTGTATCGTTTGTGATATTGT
TAGATTTAAATAAGAGTTGGAAAGTTTGGCATGAAAAAAAAAAAAAAAANAAN

SEHE O A AR B RS TR L BRD 1, BIEHA R RS IR A PR ARERE, RIS RS
The conserved decapeptide sequences ‘“VSMELGGKSP’ and cysteine residue are shadowed. The start (ATG) and stop codon (TAA) are black-boxed. The
putative polyadenylylation (AATAAA) signal is underlined

M 1 2

bp

2 BRI JoBDT BIRREER T 5 RIS R R EBR T

Fig. 2 The full nucleotide sequence and deduced amino acid sequences of JcBD1

P i

% RNA Control 1 2 3 4 5 6 7

8 9 P

L 1~9: Bt

2000 Total RNAR—dii—t—— 4% & 1

o

250

o | ———
M: DNA 7 THEFrfE (DL2000) ; 1~8: HIERHRCRIMR: 9: K& W REERLE KRR, p: TE4UTCR pBI-IB (X IRD
LRI P E4LOKL pBI-JB |_|l|_l$)rﬁ)r% " B

M: DL2000 DNA marker; 1-8: Transformed tobacco; 9: Untransformed
tobacco; P: Plasmid pBI-JB

Control: Untransformed tobacco; p: Plasmid PBI-JB;
tobacco

3 HEALIREAERK POR 1251 4 SRS A RT-POR 5

Fig. 3 PCR analysis of transgenic tobacco

Fig. 4 RT-PCR analysis of transgenic tobacco

1-9: Transformed
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F* HEEMESF JBD BEMERRENTE

Table Protein content and JcBD1 enzyme activity assay in transgenic tobacco plants

55 H

¥R & Plant line

Tested items

X} Control 2 3 4 5
JeBDI1 itk JeBDI activity unit (U) 0 3.13+0.25 1.94+0.32 2.26+0.28 1.64+0.10 2.75+0.22
H A Fifr i Protein content (mg-g” FW) 4.27+0.29 4334031 4.16+0.23 3.94+0.24 3.67+0.19 4.45+0.40
JeBDI1 fLELE J7 JeBDI specific activity(U-mg™) 0 0.723 0.466 0.574 0.447 0.618

Control: Untransformed tobacco; 1-5: Transgenic tobacco plant lines

FIZRAZAR 50 N 5T #RAE 53 kD IALE, AR
LN (KR B AT R B 2885 5 (B 5D, R
JeBD1 {EFE LN 153 21 T AT RIS

1 i il ol ”4—53kD

1o RESERHE (BHPEXTED 5 2~6: ShME S MEIERIH S, 7. 46
£ JeBD1 & H BN ED

1: Untransformed tobacco; 2-6: Transgenic tobacco after salt stress; 7:
Purified JcBD1 protein

5 HBHE THEHERMBER Western 2 54
Fig. 5 Western blotting of transgenic tobacco plants under

salt stress

2.4 #EppBFEREKRN FEXNBESENNE

A HL e I 25 R K 6, ANE R IE R A4
KIS, EREERINA ST T, SR DA R B AR A
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The result was the mean value of three experiments. The vertical bars
represent standard deviations. CK: Untransformed tobacco; L1-L5:
Transgenic tobacco plant lines
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Fig. 6 Relative conductivity of transgenic tobacco after salt

stress
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A-D: Transgenic tobacco plants; a-d: Control plants
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Fig. 7 The salt resistance of JcBD1 transgenic tobacco
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