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(Nicotiana tabacum cv. Huangmiaoyuw) AR ZH{ . BHRAHLTER BN E Promega 245 .
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FFERBE Kn) 300ug/ml A UEAFLHEFRBRALF, FHTNHEBHET NaCl 1. 036~
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1.4 % DNA 37 .
Hi%h DNA F¥ 8 /% {5t R i, B B DNA R, A 355 B3 FRENS RS9 (5'C6-
TAAGGGATGACGCACA3) KK mtID %[ 3'##y5|%W (5 TGTCGACATTATTGCATTGCTTT-
ATAAGC3') #47 PCR F M. PCR P47 0. 8% MBI L L kR E 2 55, B+ DNA FER¥BE
Z-Probe B |, # Bio-Rad A R ¥ M K4 5P #1208 muD X5 i BIREHET X,
1.5 HARHAWI) Northern blot 5487
FRERETRRE S S RNA, FRESERRMEER Rk M RNA 5, BHEBIIRRM L,
SE YW (10, #F7 Northern blot 2487, HéeHE L.
1.6 WHMNE
ABIEFINPHELRDAMEREEEE, REZHrr, MAEEE Qmg/g 8K EXHE,
FOPEE s | K (1215 3) RAMBRTHERKLESW, FMXSEEEARY, BENSTHR
BREEL, SSRNGELZE, BEHER. B BP-20 4%, 546 % GC-9A (Shimadzu)
AT O R HOC, Ret, ERFBEEN. WEE. IR, LA, WiEFRRR.
2 & %
2.1 WEEOHL. HEBE
BEHES&NTRLRE pBIMTL B R H
B (A. tumefaciens) LBA4404 WBIBR2Z 5 ¥
LR % Kn 300pg/ml f5r L35 X ERK, o4
HER Kn itk F KB 1. 5~3. 0cm BB, ¥ B R3
A 1. 0%~2. 0%NaCl By BIERE b, HERF
MEEEERLE, TREABAH Kn B FESR
AREREPRGKE, AWEEAFHER. MR
i) Kn HEEF MR B —#, BATSINFERN
Wk — A . BERABERTHLEK, BWER, &
WL (A2, SRR NaCl i B E
L, Kn it B~ EERHENOFEERR. o
NaCl f9 R EWR B IR R, EXHENBEERTR
(£1). MHAERE NCIEKET, BRBFEHHER

f e d

ARV REF, EROEREXVNBFRE . E
AFEH 2. 004 NaCl fERIBRE P, RINEHRE
PIERMIENKLRE.

Mz KnfiEFESLERESEFHER
HIEXFE NaCl (%),
a, d. EREE GIH®, 1.5, c. HXE Q.5

b. HEE (1.0); e, {. HXH (1.75
1 EnRAEFES NaCl ERBRELHTEE

Number of rooting shoots
N I 1S
1.00 16 5 2 ) 9 71.88
1. 50 0 16 11 28 49.09
-

1.75 0 2 16 26 40. 91
2.00 0 0 0 50 0. 00

HEnREFHRAFTERIBYEETHF AR NaCIAAMS R XEFH R 3545 X5, AEBMNBRME LN
B. N #HERER, BEY3em; I, 2R, €% 1~3cm; 1S; FEZWHR, & lem,

Number of

non-rooting shoots

Regencration
rate/ %

NaCl/%
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2.2 mtiDEAHHARETHEFEENTHEY

WA AR 1R ST B0 N Ak o 4 By
B, AHPHE 20 A ER M, RF Hoagland’ s
WM PRT AN, B, ik 8 MW RIF, N
AL B, — B2 5 . 7E Hoagland's
W PITE 1. 75%NaCl, S, SRR R BN
K, GRBAKER—K . ZRBE LR # 7 NaCl

M3 %% 5% M5 RN NaCl —RAzE, RUEKHBERCSTR, HH1L4E
i 6 MEMNE S LT &, AERESFEEC., ANEHE &%, AT
&, RERNE, & MR (CK BB SR ET. 6 HZE, B— M RS

EAEREEBUREPBILERRZN, REXRGEFRZE, HPAKELET. MESRE#K
M NaCl —F2zfE, RBERRER—E]K, EEREBLOFN, BEKFRPERERR. o
BEER. MAKKHZE, FREAKRANERRSYWUEFTMERE @ D. HEIHRHETH
E. Nk, FdBEETETFOARAR. HEEEKRORERS (P<0.001) XK (P<
0.01) HH, ZREF (F. mDEENKAHEMRT TEEOWRE.

X2 LISUNCI BERHTREHEDE KR

Plant Height/cm Fresh weight/g n

Tranagenic 7.19+1.21 8.23+2.35 20
Non-transgenic T 3.98+2.1 4. 11+2. 37 8

HPENEHRT ik c AGENE. EANERLSES FHH,
2.3 RBES mtiD RRHBEF0XE

2.3.1 miDXEM DNA 485 . ZEM 1. 75%NaCl

Y CLA AGTHARNNERSERKS, RITKET 4 4
| U7 H#, #7% &4k DNA # PCR %, RS PCR
- woomos Mes W ot Southern blot 47, B %M. % PCR K&

o, 4 PRENEETEE 1. 25kb WA/, fBS
- milD XEFHHETHRRZN DNA KR, WHE
B 4 $EEMNE PCR—Southern blot 5§ MEEEPERARTHE (FHO, ZiEH, EX
» ARPBIMIL, b FREERE.  w@BRAEMKNREHEDNA 4, miD XHBHT
e~f. REHERMEN s,
232 miDEEGRNASH AREEEEFR . 5 . . o e
B & RNA, #f7 Northern blot %48 (B 5., # '
MR, 1. 5kb ERERD
REFS M EAEPEA ZREE mikD XEHR
34 mRNA 2 F, ENAHERMES, Hdwk
Es 2% R mRNA K B R REDEEL, B5 $#EEHEM Northern blot £+#7
i, RESEEAES, miD BEE 2y A0+ REEERK. b TARKELHR
AEMER, EHEROCTFRETEREREE LESURRESENBHAE.
2.3.3 HERPETHEEASR  NEERFEREBBE=ZH 08N OB S H 6350 FH TR
HEKLSHNE. B e LR THEEEEA N BB THRERKESDHEEE. AhTl R AL
BEREEHBEAREEE (47 22min) BRE—-TRBOHE, T RAKETBROREREREX
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FEfy Mg, RN 8 HadH
HEETME, HSREAHRE
BNTE. TARMEEEKE
AYHFEIRGH BN, HP
B E Mt B & 336 &
0. 07pmol/g (fwt), KT &1
TR SRR 10% (RERR
RSB . TRAELHR
HE. HEHASR, 52X
&6 (&3,

]
Ribitol |
Glucose

Sorbitol

Mannito!

Detector response

] 5 16 13 30 25 30
Retention time
6 B ER I O M AT 2 5 5 Y

o FHEEMEE, b HEHHK
®3 pBIMIL Bt HEHAATRNS

Conc. fpmol » g~ (fwt)

Plant lines
Mannitol Glucose Sorbitol

M3 0.6910.06 10.6710. 75 7.13+0.03
M4 3.36%0.07 12.6910.18 10.3140. 16
M13 0.431+0.04 8.81+0.0% 4.89+0.17

M14 0-33+0.02 9.131+0.11 8.01+0.19

WHR+SES FHE (n=2). _

XiRW, mID XEHAEEZ G, SATHERBETHENMNER. ETFHBERSRENIN
HERERMEEREHNLE, BREE.
3 i

EXBFEOHRBARE S, 1-RHEH BN W1 NADH/NAD" X485, M4k 1-s48s H M
6- BRI M MES L. A PCR-Southern blot 43 #7# Northern blot 447 7] 4. 1 & & B3k 3 A%
HtEeH mitD 2B mID BEMYHEZ . Fit, BESHAENTLRTRAEERMEE.
FERAE R0 R TR P 6- SRR H NADH " EFETEMHR D, E%ET miD RN EES, %
EEGHY -HRERANRIANTURAITEHDE. 2 -AREEN, BEXSHHRENMNSR.

AR RMETTURL RERAETHFERNHBRIEAR, CHETTARSE SRS —
fm. Hit, RIVAYHEBRARSEENSARNTHRN L EREENEEER. hET@dtd
ROREES, EWROXERZGT, ¥EEHEREANREVNEETF IR, £5E 1.75%) 24 TF.
RENAMBEEFNRE, MYBLERTE. XiXE, HEBSFE, EHEER N WEENS
FEM BN AR NaCl 3RS ER M fE 8 . HE ik, BREEAE T HBRG SR OB E NN E
MER, FE-TAAHRE. IHEHTA SRR, GREH. HHEERESEGETEANRL.

i ARRLKZ AWERER KSR, TENEREAEOT RS TEREM A THS FRAE
wEIR, EEREN. '
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Mannitol Synthesis and Salt Tolerance
of Transgenic Tobacco

Liu Junjun Peng Xuexian Wang Haiyun
(Laboratory of Plant Bistechnology. Institute of
Microbiology, Academia sinica, Beijing 100080)
Huang Shaoxing
(College of Biological Sciences, Beijing Agricultaral University, Beijing 100094)
Liu Weibo

(Ezperimental Center of Forest Biology, Beijing Forestry University. BReijing 100083)

Abstract  With E. coli mtlD gene (encoding mannitol-1-phosphate dehydrogenase)
cloned, seguenced and expressed on high level in bacterium, mtiD gene was inserted into
a binary vector containing kanamyecin resistant gene. Leaf disce of tobaceo (Nicotiana to-
bacum cv. Huangmiaoyu) were transformed with Agrobac terium tumefaciens LBA 4404
carryimg the chimaeric gene. The resulting Kn-resistant shoots were directly selected
and rooted on MS medium lacking growth regulators but containing 1. 0% ~2. 0% NaCL
Twenty transformants were subjected to salt tolerance test in Hcagland’s solution
adding 1.75% NaCl. Statistical analysis documented significant differences between
transformants and control in mean height and fresh weight at six weeks after the NaCl
addition. Gene integration and expression , verified by analysis of PCR-Scuthern blot and
Nothern blot, resulted in mannitol synthesis, on different levels in the detected trans-

genic plants.
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