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Abstract: Inthisstudy, we constructed a yeast expression vector pY ES2-MnSOD, transformed it into cells of
yeast INVScl, and yeast transformed with empty pY ES2 were used as contral to test the abiotic stress toler-
ance of MnSOD. Theresults of NaCl, Na,CO,, NaHCO; and ultraviolet ray tolerance tests showed that MNnSOD
transformed yeast lines displayed obvious high survival rate than control lines. It suggested that the MnSOD
gene was highly tolerant to the stresses of NaCl, Na,CO,, NaHCO, and ultraviolet ray.
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(AY573576)
TOP10 pYES2 ( URA3
)
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Xbal  Kpnl Pfu Taq T4 DNA
Promega PCR
Ex Taq

DNA Marker DL2000  AHindlll
( ) (Ampicillin - Amp)

4 INVScl (pY ES2-MnSOD)

DNA MnSODL MnSODR
MnSOD PCR
20 uL PCR 2.0 uL 10xPCR
MnSODL  MnSODR 1.0 pmol-L*
1.6 uL dNTP (2.5 mmol-L*) 0.2 uL Ex Taq (10
U-uL™ 200 ng DNA PCR
94 3 mn 94 30 s 58
30s 72 2 min 30 72
7 min PCR 1.2%
MnSOD

INVScl (pY ES2-MnSOD)

Sigma INVSl (pYES2) 5mol-L*NaCl 8% 10%
MnSOD cDNA (W/V) Na,CO; 5% (W/V) NaHCO,
1 12s 16s
PCR (1) NaCl 4 5 mol-L™*
MnSOD NaCl INVScl (pY ES2-
pY ES2 Xbal  Kpnl MnSOD) INVScl (pYES2) 4h 24h
(cycle-pure Kit) 1000 SC-U
T4 DNA MnSOD ( 2% ) 30 40 h
pY ES2 TOP10F (2) Na,CO, 8%
Xbal 10% Na,CO, 30
Kpnl INVScl (pYES2-MnSOD) INVScl
pY ES2-MnSOD pYES2 (PYES2) 3 h SC-U
MnSOD ( 2% ) 30 40 h
(pY ES2-MnSOD) (PYES2) (3) NaHCO, 5%
INVScl INVScl NaHCO, 30
(PYES2-MnSOD) INVScl (pYES2) INVScl (pY ES2-MnSOD) INVScl (pYES2) 4 h
SC-U [0.67% ( ) 2% 24 h 1000 SC-U
0.01% ( ( 2% ) 30
) 0.005% ( 40 h (4)
INVScl (pYES2-MnSOD) INVScl
)] (pY ES2) SC-U ( 2%
30 24 h PCR ) 12s 16s
pY ES2-MnSOD 30 40 h
1
Table 1 The primer sequences used in constructing yeast expression vector
MnSODL 5' AGTCTCTAGAATGGCGCTTCGCACATTGGCGGCC 3 ( Xbal )
MnSODR 5" TTGCAGGTACCTTACAGTTGTGGGCACTCCTTGTC 3'( Kpnl )
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Fig.3 Growth of transgeneic yeast under different stress conditions



214 44

2 2008 4

Na,CO, INVSL (pY ES2-MnSOD)
INVScl (pYES2)
10% INV Scl

INVScl (pYES2-

Na,CO,
(pY ES2)
MnSOD)
MnSOD
( 3-b) NaHCO,
INVScl (pY ES2-MnSOD)
INVScl (pY ES2)
MnSOD NaHCO, ( 30
12s 16s
MnSOD)

INVSCL (pY ES2-
INVScl (pY ES2)
INVScl (pYES2-MnSOD)  INVScl
(PYES2) ( 3-d)

(Dat  2000)
1993) (Dat

(Hernandez
1998)

( 1997)

SOD SOD

1991
SOD

(Bowler

1997 Foyer 1994)
MnSOD

Tanaka
MnSOD

(1999)
Wang (2004)
MnSOD
MnSOD
Na,CO; NaHCO,
MnSOD
Na,CO,
MnSOD

NaHCO,

MnSOD

(1989).
, 31 (11):
841~846
, (2004). MnSOD
, 1: 39~46
(2002).
. , 15 (2): 8~14
, (1997).
, 5 (1): 14~23
, (1993).
(SOD) , 5 (1): 39~44
Bowler C, Slooten L, Vandenbranden S, de Rycke R, Botterman J,
Sybesma C, van Montagu M, Inzé D (1991). Manganese
superoxide dismutase can reduce cellular damage mediated by
oxygen radicals in transgenic plants. EMBO J, 10 (7):
1723~1732
Dat J, Vandenabeele S, Vranovéa E, van Montagu M, Inzé D, van
Breusegem F (2000). Dual action of the active oxygen spe-
cies during plant stress responses. Cell Mol Life Sci, 57 (5):
779~795
Dat JF, Lopez-Delgado H, Foyer CH, Scott IM (1998). Parallel
changes in H,0, and catalase during thermotolerance induced
by salicylic acid or heat acclimation in mustard seedlings.
Plant Physiol, 116 (4): 1351~1357
Foyer CH, Descourvieres P, Kunert KJ (1994). Protection against
oxygen radicals: an important defence mechanism studied in
transgenic plants. Plant Cell Environ, 17 (5): 507~523
Hernandez JA, Corpas FJ, Gomez M, del Rio LA, Sevilla F (1993).
Salt-induced oxidation stress mediated by activated oxygen
species in pea leaf mitochondria. Physiol Plant, 89 (1):
103~110
McKersie BD, Chen Y, de Beus MD, Bowley SR, Bowler C, Inzé
D, D’Halluin K, Botterman J (1993). Superoxide dismutase
enhances tolerance of freezing stress in transgenic alfalfa
(Medicago sativa L.). Plant Physiol, 103 (4): 1155~1163
McKersie BD, Bowley SR, Jones KS (1999). Winter survival of
transgenic alfalfa overexpressing superoxide dismutase. Plant
Physiol, 119 (3): 839~847
Slooten L, Capiau K, van Camp W, van Montagu M, Sybesma C,
Inzé D (1995). Factors affecting the enhancement of oxida-
tive stress tolerance in transgenic tobacco overexpressing
manganese superoxide dismutase in the chloroplasts. Plant
Physiol, 107 (3): 737~750
Tanaka Y, Hibio T, Hayashi Y, Tanaka A, Kishitani S, Takabe T,
Yokota S, Takabe T (1999). Salt tolerance of transgenic rice
overexpressing yeast mitochondrial Mn-SOD in chloroplasts.
Plant Sci,148 (2): 131~138
van Breusegem F, Slooten L, Stassart JM, Botterman J, Moens T,
van Montagu M, Inzé D (1999). Effects of overproduction
of tobacco MnSOD in maize chloroplasts on foliar tolerance
to cold and oxidative stress. J Exp Bot, 50 (330): 71~78
Wang YH, Ying Y, Chen J, Wang XC (2004). Transgenic
Arabidopsis overexpressing Mn-SOD enhanced salt-tolerance.
Plant Sci, 167 (4): 671~677
White JA, Scandalios JG (1987). In vitro synthesis, importation
and processing of Mn-superoxid dismutase (SOD-3) into
maize mitochondria. Biochim Biophys Acta, 926 (1): 16~25



