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k BT ¥ 70 ARD AEx BAE BRE

(PERERERETFRLH Sk 100101)

M B CRA PCR AR THERW (Bacillus subtilis ) RRBEEER BB EE (SacB), #
H T2 R 8 B8 B ( Saccharomyces cerevisiae )i HR HKEE A BYTEIR B EEFNEESIERTE
W, MERIES, SBAS NPT E MR SR TR EHE pBindd8 #1, 2R H 1 S H#ALH
B, RS FRBRWHROTEFHES 1% NaCl Y MS EHRE L IER £R, TARFLFR
EAEERAEKEE, BEEAEBAREGHEAITRES 1% NaCl # hoagland's B Jf
WG HF ERERARARAEKRT MASRCHE I AHPEER. PCRYHX
Northern M #FHE %K SecB EHEFAFEEHBH BB R, HERRI SacB ZEHEY
B IR T TR A B A R A R

X7 RRERESREMER HEENST, @kt
¥RaReT Q@

EEEAYHEREEN TRESHEN AU RRT L5 BATYRIEE
BLEER EREESEY A RHAXHER RN REAXER M SOD EEH K Lea B
4, X E s L AR 2R RIEE T HER RN R LY, HhERPrR
RER—FERGBBETY, CEREPHAERRIRBERHE N, CHIEER
HEFRYRAIEFRBRERRS - Ry R G M, AT ZZEEEAE
WA EBH TR B EFX YT RERREEAYARRES . ZXRBEEHFH/ET
ERRE S REENNFARE X Ebskamp SU2H Van der Meer &l g0, A
PCRABHETRBEESEEMER, UL SRR SFIEE WRENRER
HIEREE, B2 TREHEEN BT TEER.

1 MR %
1.1 WEHiEIE R DNA B

M ELFT R (B. subrilis 168)FIEIERER (S, cerevisiae X8) B4 Bl h A Fr S Mg s E M
SR B T R BRI MAT R R (LS, B LB s, 37C KA w, WO

BB B S Ausubel 49 I DNA; BERFE AR AR R 6 LB Wik RE(H
B LR B, 30T R 24h FEUABR BT, ¥ Ausubel %141 LRI DNA,

ERAE AT MREEE.
« JEREEEA.
* « EXRXHGH—EEFHER TR,
* + & BEMuh (LRITRE RS AEY R, P 250014,
W H #8 . 1996-02-28, 4% B H 81 :1997-09-02,
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1.2 S[#igit REET
- BENETEH AR RS BBER (SacB) W FEFI B, @i+ T 34514,
SHEY g tetagAAAGAAACGAACCAAAAGGCCATATAAG
Xbal
3T cagregaccTATTTGTTAACTGTTAATTGTCC
Sall
IR R AR A MBS S FEN (cpy) S, BT E—X3 4
S'URE1Y  ta ggatecgaccATGAAAGCAT TCACCAGTTTAC
BamH |
VIIY  crg aatatt GACACGAAGCTGATAGTTTTC
Sspl
V¥R SOl R P LT, 549 SOng B, 5! 10 X PCR B W, 4p1 NTP
(2.5mmol/L), 533 3" % 3|4 & 2ul(10pm), 0.4ulTaq Eﬁ(Su/;zl)&ﬁ?E H,0. ¥ %
4 94C, 1min; 56, 1min; 72°C , 2min; 3k 30 MEF, RIS 72C EMH 10min.
1.3 HRe¥ENHRELEIIF ,
BEERHTELENLE 1. RA PCR FEMEESH G EE (cpy + SacB)MWEHK
B pBYU, ETRISIHIA cpy BE R BR 55518 R SacB ZH K 3 %3147,
RERESEFEHYIBEN, %5 T EcoR I M Kpn I PR N8, B ERERED
BTSRRI R A4 .
FHIRAY ] ABI 4 f B Taq Dye Primer Cycle Sequencing kit £ PE GenAmp PCR
System 9600 _E#EFT, FH 4 HT7E ABL #ll (X B2 AR

Xbal| Sall Sma [
SacB  Sall + Xbol I Xl CTAGA l T 8, nuclease
[—— ————— —— i

T T AGATC
BamH ]

Smal
A — T Smal A—— ccc T— Sspl T o lKenow oor .
T A T——GGG, A—T" A—T A——

BamH I

BamH I
Sall

H1 #ezEHR

Fig.1 Construction of chimeric gene

1.4 #HBARERRAORFEEL
H BamH I 1 Sl 1 E§MRE E R (pBYU), -8 2 FE 2 Geneclean RIS B F AR
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BiY1 ) DER K pBind38 S B ABUA pBYB, 34 Horsch 7 U L EATH
1.5 WHERLEBE

# 2 (Nicotiana tabaccum)f &4 K326, - E R BF A LR Y. RITE A S HH
8346 L H% Horsch %117, & R ABB R 200pg/ml M 5HL5% 37 2 (MS) LRIESUIE S, #
B2 WGBTS 1% NaCl 453 F 2 piF s R,
1.6 FEZEFIEHAY PCR & Northern 4%

HEEFE BRI B DNA 8 8B & PCR #1E, R 18 Edwards 2%, PCR & Ml F
cpy B S'SEE MR SacB 49 33314031, RNA 994285 Northern BAERI R 0],

2 R R

2.1 BiHEEK PCR §

o B RLRE BT B R BE R Y 5 DNA AR, A A SCRT IR R 5140 #E1T PCR i3, 7™
2 1.2 % I BEBEREBE RS L R AT (B 2), SacB Il cpy A BB ST 1.3kb R
0.3kb #81l. SacB ZEFE§ H =8 R Xba I #1 Sal I WEFY) G, & [ FE T pUCI9 BY Xba [
1 Sal I prgs, B EA KR pBU.

2.2 EEENGBREFIISH

SH A BRG], 4 440 B 1 SRR
A B B R B S H M, LB SacB
EAEEY TR EMNREA R —E
R TE SacB ZE[H 5 hiE K B AR IR AR
B A B9 3] BBk (cpy) FEFIHZ 200,
AL B AR, L8 TR SacB B E 2
W 3 F pUCL9 Y Xba I #1 Sal I {5,
HAEEMH TR pBU, RIS Xba I B
pBU J#r, MHTER AN 4 T F S1 BBid
B Xba I BRUIFRTE M 2 R B 00 B
(4 PP, Mk FEREHFHA Sma 1 g
I, B E R PH BamH [ AL 8, B 5
5% & Ssp I U1 cpy BE R B B2 SacB Al cpy EF H B PCR 38 =48

EEELE L, BEXBFEE, XA HL Bk 4

PCR i ¥tk F, 83 T 3 4\§ﬁ‘%§ Fig.2 Electrophoresis of PCR amplified product
EREATE, B 1 PRESERMF A is epy; B is MW A DNA digested by
ESCE 4 R (pBYU) N cpy RERBRES EcoRI and Hind Il ;C is SacB

SacB BEHEEILIR, S# S EE (BRI 1.7kb) #) B4 R pBYU #) 1E i Al 52 1 F
REABRSERNSFF R, Hia 5% K BamH I -EcoR I \EcoR I -Kpn T .Kpn [ -Sal
1 3t 3 AEER ] pRY U, 2518 T 3 W 32k PSBE, PSEK K PSKS( LI 3), 4+ 5 Ml 7= 8
B8 B FFBORE X 4x 4 1664bp, 40 558 M EEEE (E 4), S8 AR HE—3, m AW
FE|iGH RG-S ERAWETEE S, SacB EEM opy WEBERTSEER, 58
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AT 13: 201 2 A B R 4 RS A 7 A B AR AT o

BamH 1 Ecok I Kpnl Sal [
cpy | Sach
PSBE PSEK PSKS
—— — g
—— —

B3 SRR

Fig.3 Strategies for construction of subclone

ATTCGAGCTCGGTACCCC A TAGGATCCGACC

ATGAA AGCAT TCACC AGTTT ACTAT GIGGA CTAGG CCTGT CCACT ACACT COGCTA AGGCC 50
ATCTC ATTGC AAAGA CCGTT GGGTC TAGAT AAGGA CGTITT TGCTG CAAGC TGCGG AAAAA 120
TITGG TTTGC ACCTC GACCT GGATC ATCTC TTGAA GOAGT TGGAC TCCAA TGTAT TGGAC 180
GCTIG GGCCC AAATA GAGCA TITGT ACCCA AACCA GGTTA TGAGC CTTGA AACTT CCACT 240
AAGCC AAAAT TCCCT GAAGC AAT AAACG AAGAA AGACT GGGAC TTIGT GOTCA AGAAT 300
GACGC AAGTG AAAAC TATCA GCT;": GTGTC AATAA AGAAA CGAAC CAAAA GCCAT ATAAG 360
GAAAC ATACG GCATT TCCCA TATTA CACGC CATGA TATGC TGCAA ATCCC TGAAC AGCAA 420
AAAAA TGAAA AATAT CAAGT TCCTG AATTC GATTC GTCCA CAATT AAAAA TATCT CITCT 430
GCAAA AGGCC TGGAC GITTG GGACA GCTGG CCATT ACAAA ACGCT GACGG CACTG TCGCA 54D
AACTA TCACG GCTAC CACAT CGTCT TTGCA TTAGC CGGAG ATCCT AAAAA TGCGG ATGAC 600
ACATC GATTT ACATG TTCTA TCAAA AAGTC GGCGA AACTT CTATT QACAG CTGGA AAAAC 660
GCTGG CCGCG TCTIT AAAGA CAGCG ACAAA TTCGA TGCAA ATGAT TCTAT CCTAA AAGAC 720
CAAAC ACAAG AATGG TCAGG TYCAG CCACA TTTAC ATCTG ACGGA AAAAT CCGTT TATIC T80
TACAC TGATT TCTCC GGTAA ACATT ACGGC AAACA AACAC TGACA ACTGC ACAAG TTAAC 840
GTATC AGCAT CAGAC AGCTC TTTGA ACATC AACGG TGTAG AGGAT TATAA ATCAA TCTTT 900
GACGG TGACG GAAAA ACGTT ACAAA ATGTA CAGCA GTTCA TCGAT GAAGG CAACT ACAGC 960
TCAGG CGACA ACCAT ACGCT GAGAG ATCCT CACTA CGTAG AAGAT AAAGG CTCACA AATAC 1020
TTAGT ATTTG AAGCA AACAC TGGAA CTGAA GATGG CTACC AAGGC GAAGA ATCTT TATTIT 1080
AACAA AGCAT ACTAT GGCAA AAGCA CATCA TTCTT CCOTC AAGAA AGTCA AAAAC TICTG 1140
CAAAG COATA AAAAA CGCAC GGCTO AGTTA GCAAA CGGCG CTCTC GGTAT GATTG AGCTA 1200
AACGA TGATT ACACA CTGAA AAAAG TGATG AAACC GCTGA TIGCA TCTAA CACAG TAACA 1260
GATGA AATTG AACGC GCGAA COTCT TTAAA ATGAA CGGCA AATGG TACCT GTTCA CTGAC 1320
TCCCG CGGAT CAAAA ATGAC GATTG ACGOC ATTAC GTCTA ACGAT ATTTA CATGC TTGGT 1380
TATOT TTCTA ATTCT TTAAC TGGCC CATAC AAGCC GCTGA ACAAA ACTGG CCTTG TGTTA 1440
AAAAT GGATC TTGAT CCTAA CGATG TAACC TTTAC TTACT CACAC TTCGC TGTAC CTCAA 1500
GCGAA AGUGAA ACAAT GTCGT GATTA CAAGC TATAT GACAA ACAGA GGATT CTACG CAGAC 1560
AAACA ATCAA CGTTT GCGCC AAGCT TCCTG CTGAA CATCA AAGGC AAGAA AACAT CTGTT 1620
GTCAA AGACA GCATC CTTGA ACAAG GACAA TTAAC AGTTA ACAAA TAG 1658
GTCGACCTGCAGGCATGCAAGET

4 BREENMETRFT
Fig.4 Nucleotide sequence of the chimeric gene
Arrow shows the linkinge of SacB and cpy

2.3 HEPREILEFNHE
F BamH I f1 Sal [ YJERE 4 F ¥ pBYU B # & H, i A pBind38 i 4 Y B8 £ (L
RIRBT S EE MW TRE pBYB, HEWmE 5 fizk.
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2.4 WHENFHMLE Baml
it th s 2 e

i R 338 | 355 0 cpy +SacB |l— urr—| Nes B
HENE 5
FAREY K H ,
" M5 e EEAEYRLRESEY
BRI (A, tume- ) ) .
. ~ Fig.5 Structure of plant expression vector of chimeric gene
faciens ) SLIE FE G ¥

AT FlEE ML E R MS 5 E DR F, &3 ks, § 300 MR
FLHEiF 61 MR EAEECGER 2~ 3um), BEEBEF 1%NaCl 9 MS £REEFE, 20
20d EE 17 BRUER £ R A KRG, M M(RE FREEME, EERESEESR
A AE T REEER, BRI AR ETREEMNSE, SRZMLEG6).

BB P BN
BAREAOMERE
#1585 3% (Hoagland &
FH)SdIE, A& 1%
NaCl ) Hoagland &
FWALE 17d, HoAE

ORI BE B TR EE

bl A, H

TR ZERE, T B 6 AEA Kn $UHE0 b0 2 Hh R 2k B Ry A AR Pk
kEEAb B GY F Fig.6 Comparison berween the Kan-resistant and control sheots in growth
IR E S, on MS medium containing 1.0% NaCl

2.5 HERBED PCR

SR

BB B (5 AR) KRR (2 AR)FH A DNA, A e & F PCR 8 518179
W R E AR L T 5 E R ENMG ALY B BAERSF B (1. 7kb) B &7, WX
FRAE MR H A Y A, LAAMRRE T e EWEHEEER T (E 7). Northern
(A 8)FR BT AE 42 ShRIE B PR 4% 2 FE W B MR R R R B AT R

CK Trgl Trg2 Trgd Trgé Trg?

Ui X .- L) s Caas AP “— A Rt . | "
M Trgl Tre2 Teg3 Trge Trg? CKI pBYB CK2 F8 &R F R E Northern
iRl
B 7 FEEFEEENE R PCR AN Fig. 8 Northern analysis of the
Fig.7 PCR analysis of the transgenic plants transgenic plants
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B AT R AR AL B R R, F AR Ao B AR RO B A B
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The Cloning of Levansucrase Gene and Its
Engineering of Salttolerant Tobacco Plants

Zhang Hui Dong Wei Du Baoxing Zhou Junma Gu Dongmei  Chen Shouyi
( Laboratory of Plant Biotechnology, Institute of Genetics, The Chinese Academy of Sciences, Beijing 100101)
{ Chinese Center , DeMontfore University, Norman Borlaug Center for Plant Science, Ching)

Abstract SacB gene from Bacillus subtilis, which encodes levansucrase, was cloned by the PCR
method and then coupled to the carboxypeptidase Y vacuolar sorting signal {cpy) from Saccha-
romyces cerevisiach . The chimeric gene was sequenced and inserted into the plant binary expression
vector (pBind38) containing NPT I gene, then transferred into tobacco ( Nicotiana tabacum var.
K326) by agrobacterium mediated transformation. Following selection by kanamycin, some trans-
formed shoots were normally rooted on MS medium supplemented 1% NaCl, but the controls were
not. The plantets were transferred to pots containing vermiculite and watered with hoagland’ s nutri-
ent solution added 1% NaCl and showed less growth inhibitation than controls. By PCR and North-
ern analysis, it was verified that the SacB gene had been integrated and transcripted in those trans-
genic plants. The results indicated that the SacB gene could enhance salt tolerance of transgenic
plant.

Key words SacB, gene, transgenic tobacco, salt tolerance
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