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oK B T 5 D 4R M A e R RO 5
#%F INE H K B B

(FEEFFEMEHPA Jb3 100080)

W EHREABTFEEEESREMN ovd BERARHEA S AT ER R EMAKITEE
A REL S TR (CaMVISS)EH FRBERL. BELBIABTRAREREHER
W LR NN EERSRNERE, SRR g A BE R EERAERALY
itk TREEEBSHERY, KHBEES I osda BRAMNSIA LETHEH
AU R, BN W B T Y A SR e LR S,

KR oA BH, WM, HEEAME, i

HES#ES (789 TaARiIAE A 3 B S 0001-6209 (2001} 04-0427-05

5 B (Trehalose) R B MM &8 47 T L e 11 R A S 0032 D, B
PERETAN . AHE . BRY AR EESSHEY DY, BEENER AR EY KLY
W2 EEEEER, PN RA T %S0 T, B8 Saccharomyces cerevisiea ) 4 ML & B
W SR DU R M KA RE SR V2T RRERY . E2uEW MK 8
WEEAPFRRETHE . BORMERE, EEEEEERS Kb R Aelkoah %9
WA RN ERTR™ . AAERRNILEE TS, RAERTRERKEEES
AKX AREY, TEMEREYET R SR T AR, X0 ST 528
EYH AMHAREHHE - HEREEEE Y. Y THEENGRETE R ERE, B
BB P X — R RO BRI . KB B ( Escherichia coli) MR B BET|E G
WA osd BRGNS REES RMEML UDP- R A o- BB A S R 6-BF I
WA, 4 orsB BEDHN AN A0 VS SEVE B BRI BE DL B MU AE RIS BEHE o Kaasen A 1IN
TAERERH osA Fil oisB BHA B —THRAT . AEFTREM L, RATET T HEESRE
otsdA FE K PCR 519,364 ¥ 1 1) DNA HEEERIIEY A A REBYE  2RTAEAN 7
LR, RN FERPAEMNZE X APERBEARTSE, MR ERETERRE
KRB R, orsd RECEME P HREFRE, MR EEFENGRES T HEERPHE®
BE, IH X — £ RIREI T .

1 #fbfed sk

1.1 ¥
1.1.1 ﬁﬁ*ﬂﬁﬁ:ﬁfﬁjiﬁﬂ:%(}!gmbaderium tumfacwm)%ﬁ LBA4404 ,Str, Rif , HF
TP E AL, pDW1 R E 8 orsBA 35 A B MudS005 72k ok, A LB g al,

" BE# B RE 4 BB M A (39980023)
EEHMA - WFEO952-). . LW ALBWRA, TEATRAEDREEHI.
7 B H :2000-11-06, f# 5 B # :2000-12-22
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pYHER 3SS IS4 FA NOS3 B R A b {F S HWEYREEE, pBinl? BEFH MCS B
mini-Ti S FAL Pk M A TR ERE,
1,1.2 HEY) B ( Nicotigna tobacum )i T N =4 18, KA LR T RE,
1.1.3 BEREMFAZKRE LB ERE" YEP" BEES AT XBTENRTFED
HESR IR AE s MSo ZMLHE SR 2 MS e s fe 2t MS A B 30 T 4L B 2 (0 S 4R 1
Fo AEFTHFER(Ap) AFFBRCH . FHREE (Kn) HFEE R (R K BHE 25
N 50ug/mL . 100pg/mL . 100pg/mL F 100ug/mL.
1.1.4 BAEA BN FEYFEAMNEAHELE , BREY Sigma 24 7758 .
1.2 A&
1.2.1 HEHBBFECH osd ZEFRIT PCREIW, FHPEBERNEDTFRH
FARFLE M

Primer | :GTGGTCGACATGAGTCGTTTAGTCGTA;

Sal ]
Primer Il : GCGAATTCTACGCAAGCTTTGGAAAGGTAGC,

EcoR 1
LI pDW1 B (& 528 orsBA B )DNA N B FEFT PCR RN . ¥3EB M 1.5kb 19

Sal [ /EcoR1 DNA A ERIEHES| pYH TR B &K, £ Kon 1 /Xho I YIT & 355 CaMV fHFEH
SR E TR 2.8kh A B, A B RIEES pBin10 AT EARE, @ = FEXRB AR
oA THEYE L.

1,2.2 HYFAL: HAFEBRErER L BT ond REF BB DNA FIA =L BIE
B SN ke WEALAS, FSRNEEHB I MS A M EHTESR HHELKE S
~ 6 R H AT i A R F a7 A S R AT A4

1.2.3 HRAHAENHESRNE YHEEEERKRES~6 EHN, B ERENEE
T, A0BRAE 1%.1.5% 2%NaCl FIEBAERBFERLD  SAERKG FTRANOFTE
BRHEAT pBinl9 &{F K EF 86 LA BRFER,

1.2.4 REEMEN AR FESW S0 EEREE L, T8 )G 5 B b R 8
AR BETEETARATR. EER3I- 2 HFENE.HES/IHE TFTHAMES
B, 18 R BRI B M A IR R R

1.2.5 SEPURE NS0T N 10z ZHWEN F, B A T ek 08, # s A
F B K, 100CHN#, 1Smin, 5000/ min B0 10min B EH . MA-F R T KB, BiE
B 10min 7247, Waltman IS EREWHMMBUR LB, ERDBE T KEHTHS
B EMMERIT. HPLCHES 22 B Ia™ 5 BAR  (FER P B NERE x B
AN« BIGRAR) - HEER.THERBSE.

2 HXRMH®

2.1 HRERMEPERRBEMRN
SHRBR = EAE K pBinl9 FRIKMAEIGE o HEHT AR K DNA R
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B, 5 osA I PCR 5| W4T I 4 5L, DA 3ty
BREEEBEED osd RAMFE,E 1 A%
otsA FE ME A B PCR 53047 . kb
MK B ERTE 3] 1.5kb DNA &, 31—
B E.coli M MMA R osd REREHES 20—
MRt R AL, MBI 114 bk |
HALE R PCR W EMA 84 BREB 1.5kb
DNA &4 i i LR 72% o
2.2 REEBENWHEMESF
HEEPCR EHEMNBA HEH#HITH L4
ST Sy AR EE  pBinl9 25 Rk
Wbk R osd EES KM TRFZRBHE T I od BRERALHDG PCR D5
RBE 1%.1.5%.2%F 3% NaCl H94: 1 35 3% l:;:;f:@fi::’:ﬁ“;ﬁjl
R, AR RS MR BT, DNA sk - 6.t e ol
ZFIEETE 1% NaCl 3% 38 2 5 4 B 1%
REHBES ;T 1.5%NaCl EFEP, - BHEEFNEHRALENBRNSEEE S, BH4A
DT EAENBERES, AL PROB 7 2% NaCl BREPRA P EEEE A
EFRKER.ZF MAMSBESRAIRESE B EMAERK; E3%NaClIBFHE P,
BREFNHEKOABRIERK, B2 REERMEKE 2% NaCl ABREHEPER—AAF
HR I o

3
1

s

e B <—].5kb

2 HERMEAE2% NaClERBFHREPHEK
Fig.2 The growth of wansgenic plant in rooting medium containing of 2% NaCl.
1. otsA transgenic plant;2. pBinl9 transformed plant;3. untransformed control.

2.3 RERBEHANOMTHESN

WU T T REEMEER LR T WA RIS, BB YRR R E TH
Rl . N TRIEX—ER, BRI HEEEY AT T, SRENESHEES
MBABE LR A5 EHBREFEHN L, FTERTAR TR, AR — S HKRE, REAR
AR AR L TR R (B 3).

FRBERARNGE L AN =M R PO E GRS T E S BT 2
(g FW) 'R, ERWMBERE R, MMM, AEE4-3 BREEEHE
B WEMBETEFHAXTERATER 14.714pg" (gFW) ' AT osA BB Lk
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B3 #EAMEHAMNTRAESHE

X &

= A M A BUA pBinl9 BE L BR M B RYIE B
TR A R R, &8 TR EJLFEM
[, omAd B EFNERELZBHGFEN 24h 5 R
TolA B 5K 5. B S0 5 0 18] B AE 4, X B A A T
BHARK,HEHE TR asd FEFBEKEKKE
B HZE126h 5. M AFFHER . TH, X L5t
B2 /DHGR T 48h, X — S RIEW oA EEMNFE
REESHERMWAEN FHRE, BEHN SR

R TP T R EEE.

2.4 HEFRREH\EGNE
o 7 UESEEE BN A PR A9 EE P TR EE S
WHEEA EEER BRI EMAE PR E MR

Fig.3 The relationship of weight loss and drying time ﬁiﬁ’/ﬁm% o ju *fj-*“\l’—lﬁﬁ% EF'F)?% s %Eﬂ*ﬁﬁ ':F Hg

for transgenic plant leaves

B0+, 9 A HPLC £ R 70 B 28 & % /U5 (ELSD ) K

. Noodane tabacus O Tansgenic pant il 3988 6 By 4, 015 = o 41 BF 2 T pBin19 75 2R 5

pBin!9; & Transgenic plant with otsA .
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mATT mAU m
75 A st
70 - 70
65 65 2
60 2 60
unknown
55 unknown 551 l
50 = 50
45 i L i L 1 ] 45 L 1 1 . 1 )
6 8 10 12 14 16 i8 6 8 10 12 14 16 18
t/min t/min
mAU

75t c

701

651

S 4

551 unknown

sok 1

45 1 i 1 1 1

6 8 10 12 14 16 18
1/ min
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Fig.4 HPLC-ELSD profile of sugars

A . Uniransformed control; B. pBinl9 ransgenic plant;c. otsA transgenic plant.

1. Fructose; 2.Glucose; 4 . Trehalose.
EHEPEREST EERSRMERRAAER . MER HEXRSGEAMERZE
M — AR A T R AR R RN RS RANE
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R%r. ROFAAERLEER SRS RBENTIARE, FERNRNENTSRRE
A3k 2% ;MR TS B R AL, RS NS RRB THY N & LT REED.

ERAEEYPRMBIEEFENS R IEDW o AT, od RS MNEEBHKHEE
BT A i B AR SR Y, R ek 1 R T SRR
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EXPRESSION OF ofsA GENE IN TOBACCO AND IMPROVEMENT
SRESS TOLERANCE”

Dai Xiuyu Wang Yigin  Yang Bo Zhou Jian
( Institute of Microbiology , The Chinese Academy of Sciences , Beijing 100080, China )

Abstract: The Escherichia coli trehalose-6-phosphate synthase gene( otsA ) was engineered under the
control of cauliflower mosaic virus regulatory sequences (CaMV335S) for expression in planis. Otsd
gene was incorporated into the chromosome DNA by Agrobacterium-mediated transfer and expressed
in Nicotiana tabacum .The otsA gene transgenic plani exhibited multiple phenotypic alteration:im-
proved stunted growth and drought tolerance . The detached leaves from the transgenic plant, their wa-
ter loss slower than that of the controls. Trehalose accumulated in transgenic plant was determined by
HPLC suggest that synthesis of the sugar improving plant to stress tolerance.

Key words: otsA gene, Trehalose, Stress tolerance, Tobacco

* Project Granted by National Natural Science Fundation of China{39980023 )

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



