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Cloning and Sequence Analysis of cDNA of Glyceraldehyde-3-phosphate Dehy-

drogenase Gene from Polygonum sibiricum Laxm.
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ogy of Ministry of Education, Northeast Forestry University, Harbin 150040, China

Abstract: The primers which were used to amplify the full length cDNA of glyceraldehyde-3-phosphate dehy-
drogenase gene (GAPDH) were designed according to the expressed sequence tag (EST) sequence of GAPDH
gene acquired from suppression subtractive hybridization library of the stem of Polygonum sibiricum under the
stress of NaHCO,. The full length cDNA sequence of GAPDH gene was obtained by using rapid amplification
of cDNA ends (RACE) technology. The results showed that the cDNA of GAPDH gene was 1331 bp, encoding
337 amino acid residues, and deduced nucleic acid and amino acid sequence possessed high identity with the
ones from the cytoplasms of other higher plants. Among these genes, the most conserved one even share 96%
in their nucleic acid sequence. The results from biofunctional analyses with GAPDH yeast (Saccharomyces
cerevisiae, INVSC1) transformants showed that GAPDH yeast transformants had significantly higher resis-
tance to different salt stresses. INVSC1 (pYES2-GAPDH) had more salt-resistance ability than INVSCL1 (pYES2)
and the former survival rate was higher than that of the later under the stress of 10% NaHCO,and 4 mol-L™*
NaCl. This indicated that the high ability of salt-tolerance of INVSC1 (pYES2-GAPDH) might be related to the
expression of pYES2 gene. The GAPDH was accepted by GenBank which accession number is DQ922680.
Key words: Polygonum sibiricum; glyceraldehyde-3-phosphate dehydrogenase gene (GAPDH); gene clone;
sequence analysis

e AR A 228N (R (0 T -3 - Tl R it S il
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127 (Redkar %5 1998) . #IK B H (Chaetomium
globosum) GAPDH FE K| ) B B Xk FAGHRIN £6 550 i 18
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ERBR L . T MV e FH I, ELA AR B 0 i R A
P, REAE LB PO BRBE AR, 2 SR B bR
AFIHE CU G4 2004; B 875755 2006) , {HA K
55 L ER VA G 1 4 TR S AR . RS
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WP E. KRG 3 HYI, 58 AR 2 R 25 5F
T, F BB AR IR A (Eefgl A 30 1) AE 8%
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AR pGEM-Teasy. T, DNA RE&0HE.
HindI1I. Xbal A1 PCR F=#pHs [nl US55 & 25 B
Promega A #], KJGHF B Topl0 Hitk. Tag Plus
DNA & i (i R F0) FBURL DNA /N8 52 U &
E Tiangen A, YPD F1SC-U ¥3:3E. BD
Smart™ RACE cDNA Amplification KitlHBD Bio—
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BD Biosciences) . HR4&NaHCO, il T PG4 ) 7 32
cDNA JH RS R 2RIA 7 51452 (expressed
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PCR (45 FMESI ¥ P1 A1 P2 M H A 5[4 PIN Al
P2N. 3 J5[ RACE 5[#: P1, 5° TATCAAGC-
GTGCCATCAAGGAGG 3°; PIN, 5° TCTACCGA-
CTTCGTGGGTGACAACA 3’ . 5 J5IA RACE 5]
M. P2, 5° TTGTCACCCACGAAGTCGGTAGA-
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L1OXPCR ZZpfi 1.0 pLBH5I4P1LE P2 (10
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Co 2if=¥), 5 pYES2 kRN #EAT Hind 111
Ml Xbal XUEEY), FI T, DNA SREEEER:, L3
Z AR Topl0 1, SRJ5HE4T PCR. XU
Y B 7 % 52 B 2H 5L . 2 fR Invitrogen /A &) #2 44t
(o I S, P T TR e VoK L 4H T RE (pYES 2-
GAPDH) F 3BT R (pYES2) #5465 INVSCL Hy,
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5 FB. & 2%y 18483808 500 bp FIKT 750
bp (1) DNA FBL, 2 6 B S5 HUH H B v BaRAh W)
Ao WFEUESE N GAPDHEEFII 3 F 5 3551,
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%) 1 4 KF 1000 bp ff) DNA FE:, KBS
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Fig. 1 Nucleotide and deduced amino acid sequences of GAPDH gene from the stem of P. sibiricum
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VAR RIS 32/ GAPDH 5 DR S X 38 A MR 3
FHEPEELSS (R 1) .
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K. AE. BAK. KFE KBEREGHENL KR
Bk, kAT a8, ms H Ak
LW OKE. &AEE, WY N WE
HE . Fan. FR. BELERBAFRS N, b
KRB, I HEA F TR A I HE R

A AL BE B Rz (B 4) .
3 E4HFKi pYES2-GAPDH It iE

FIH gapdhl F1 gapdhR 5| #1914 i GAPDH F&
B, 5 pYES2 [E AT WEGY), &85 RR E A
kL I AL B R AT Top10 e H gapdhL
gapdhR {EA 5 AT B PCR, K15 KF 1 000
bp W B, XEGVI S ESRAF 1011 1519 kb 2
PR, YIS TR R BT . TR GAPDH 3
L7 Hh o o B B RER A 214k pYES2 1, 44
N pYES2-GAPDH JFi ki
4 S EHFREK pYES2-GAPDH B2 RT-PCR
S AN EL M 3 4T

FH 5 R AR VLT 15K B 4L J5kr (pYES2- GAPDH)
MARE A i RL (pYES2) 4k 2] INVSCL H, WP RE
AL PRI AT PCR. S5 R, &Ik
13 1% GAPDH JE IR e BF (GAPDH') A% E HE 41
R pYES2  (ANEr GAPDH B:[R) ()% BE (GAPDH) .
EFFANESE S 48 h 5, 4T RT-PCR AR, K

K2 BlastPEF IR 7 41 (KO8 <F X T

Fig. 2 BlastP search for conserved domains in deduced sequence of amino acid

£1 FEFEZES HAWEYIN GAPDH LK T 51 [R1JE 1% 55 Hr
Table 1 Analysis of sequence homology of the P. sibiricum GAPDH gene with those of other plants

[ /%
L 5
% R
VKAt (Mesembryanthemum crystallinum) P17878 84 94
FH 2 (Solanum tuberosum) AAM92008 80 95
UrI I (Arabidopsis thaliana) NP-172801 83 96
K& (Glycine max) ABC75834 81 93
4t (Antirrhinum ma_jus) CAA42103 80 93
A% N (Daucus carota) AAR84410 79 94
JR%E (Nicotiana tabacum) CAB39974 81 94
it (Lycopersicum esculentum) AAB51592 79 92
B& (Lilium longiflorum) ABC47829 80 93
EK (Zea mays) AAA8T580 81 92
K (Hordeum vulgare) CAA42901 79 93
JK¥G (Oryza sativa) AAAB2047 79 82
33 (Magnolia quinquepeta) CAA42905 80 93
R4 (Ginkgo biloba) AAA33352 78 92
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Fig.3 Alignment of the amino acid sequences of GAPDH between P. sibiricumand other plants
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GAPDH 3:NAE GAPDH BERER A B IRIE, 1
GAPDH™ FRE A UG I AS 30 1% 5 R ) 3Rk - 1 B
GAPDH' T RELE - FURE S 3 N D Hu S B 1 T )
Tk, M GCAPDH RN A % HEF R & (E
5) . WNEl6 ATLLEW, TEIEE&MT, BLE
(GAPDH") Rt BB BB (GAPDH ) A7 3% R AR &
M7E NaCl A NaHCO, W38 F, WERE GAPDH K147
ERANRIR S, HE & T B GAPDH (P47
o WHELIANESE SIS, GAPDHEKNR T T
INVSC1 (pYES2-GAPDH) 3t NaHCO, #11 NaC1 ff) &
77

2000 bp
1000 bp
500 bp

1 2 M

K5 RT-PCR K
Fig. 5 RT-PCR test
M: DNA & F&#Aric DL2000; 1: INVSC1 (pYES2);
2: INVSC1 (pYES2-GAPDH) »

™’
-4 4A Hf ) GAPDH J& i1 GAPA #1 GAPB 2 4>

VL ZH s T A M A ) A A O R R R AR AR
FH BT GAPDH 2 H 4 /N [FFh 2 GAPC 4 A1) 2 5

GAPDH*

GAPDH

oy NaClBiMa

NaHCO, B3

Kl6 % GAPDH R (¥ BELE NaCl
NaHCO, i N B A K AF Bt
Fig. 6 Phenomenon of yeast cell transformed with GAPDH

gene under NaCl and NaHCO, stresses
NaCl fiiii: 4 mol-L™' NaCl i 30 h; NaHCO, frif:
10% NaHCO, M8 12 h. GAPDH': % pYES2-GAPDH ki
MEERE: GAPDH : AT pYES2 ik,

& (Martin %% 1993) . 444 1) GAPDH AT ZH ff 53
f)GAPDH REBFHI L Bn, WA MBH
EREARAANE, TIE 80%, 1T S A4 A i ) Y 3
(A AL AT 45%, AT 356 B P A R R Joia o 1)
GAPDHIRH 2 NAF MG R, A1 5515
BAEMS BEZEYRESR (Shih FlGoodman
1988; Shih %% 1988) . AN FEIARIW 2 GAPDH
JE PR ER ST XA 0 [R5 41 4 AT i 4 SR B
B LE AR T AT Y GAPDH B IR (1) 2 B R
J7 51 [ 54 s 96% o AN bk 356 DRt 2 8 - B R
i) GAPDH 3 .

S IRl RGN AR ZHN R UG, H AR
TARZEN ., NIRRT LA, KRZNHED i
AW ER GAPDH FER S — L H & N
GAPDH IR %< A L — S R 22 WAHY GAPDH
BRI R R, HEW AR R GAPDH
SR R A BRE T 5 A Y GAPDH [N i3t
thta%h . FANEFES)E, GAPDH RNEREE
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