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Abstract; Non-phosphorylating glyceraldehyde-3-phosphate dehydrogenase gene Agnp-G3PDH was
cloned from cultivars ‘Liuhe Huangxingin’, ‘Jinnan Shiqin’ and ‘Ventura’ of Apium graveolens Linn.,
respectively. The sequence of Agnp-G3PDH gene from three cultivars contains an open reading frame
(ORF) with the full length of 1 491 bp, which encodes 496 amino acids. There are 84 base site
differences, leading to site changes of 14 amino acids. Theoretical relative molecular mass of protein
encoded by Agnp-G3PDH gene from ‘Liuhe Huangxingin’ , ‘Jinnan Shigin’ and ‘Ventura’ is 53 201.6,
53 051.4 and 52 960. 3, respectively, and theoretical isoelectric point is pl 7.49, pl 7. 86 and pl 8. 12,
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respectively. The number of basic amino acids is more than that of acidic amino acids in amino acid
composition. And the proteins all possess double characteristics of hydrophilicity and hydrophobicity and
all are the hydrophobic protein. The alignment result shows that homology of amino acid sequences
encoded by Agnp-G3PDH gene from three cultivars reaches 99. 09% , which is highly conserved.
Similarity of amino acid sequence among three cultivars and other eleven species is higher. Based on
phylogenetic tree of amino acid sequence encoded by np-G3PDH gene, three cultivars are clustered in the
same branch, and three cultivars and Populus trichocarpa Torr. & Gray in Salicaceae can be clustered
together which shows that their np-G3PDH amino acid sequences have a closer evolutionary relationship.
The result of quantitative real-time PCR shows that there are obvious differences in relative expression
level of Agnp-G3PDH gene among different tissues of three cultivars, in which, relative expression level
of the gene is the highest in leaf of *Jinnan Shiqin’, in flower of ¢ Ventura’ and in root of ‘ Liuhe
After treated by stress of high temperature (38 °C ), low temperature (4 C) and drought
(20% PEG) , relative expression level of Agnp-G3PDH gene from three cultivars is extremely significantly
higher or lower than that of the control, but after treated by salinity (0.2 mol - L™' NaCl) stress only that
of ‘Jinnan Shiqin’ is significantly higher than that of the control, and that of ‘Liuhe Huangxingin’ and
‘Ventura’ has no significant difference with that of the control. It is indicated that the expression of
Agnp-G3PDH gene has tissue specificity and is related to resistance difference among cultivars.

Huangxingin’ .
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M. DIL2000 marker; 1 FESRmAh N EEO A A graveolens ‘ Liuhe
Huangxingin’ 5 2: S22 Rl HERGSET A, graveolens ¢ Jinnan Shiqin’ ;
3. RSN SCERL A graveolens ‘ Ventura’ .

Bl1 3 NAEESRT Agnp-G3PDH EE cDNA #J PCR i 18 B
Fig. 1 PCR amplification pattern of ¢cDNA of Agnp-G3PDH gene
from three cultivars of Apium graveolens Linn.
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1 ATGGCTGGAAGTGGTGTGTATGCAGATATAATTGAAGGTGATGTGTTTAAGTACTACTCTGATGGAGAGTGGAAGAAATCCTCTTCTGGA
M AGS G VY ADI T EGDVF KYYS DGE WK K S S S G
91 AAATCTGTTGCCATCATTAATCCTACTACCAGAATGACTCAGTTTAAGGTCCAAGCTTGTACGCAAGAAGAGGTCAACAAGGCTATGGAA
K s v A1 I NP TTIRMTQF K VQ ACT Q E E VN K A ME
181  ACAGCGAAAAAAGTACAAAAACAGTGGGCAAAAACTCCGCTCTGGAAGCGAGCAGAACTCCTTCACAAAGCAGCTGCAATCCTCAAAGAG
T A K K VvV Q K Q W A K TP L WK R A E LLHIK A A AT L K E
271 CACAAGGCAGCAATTGCTGATTGCTTAGTGAAGGAAATCGCAAAACCAGCCAAGGACTCAGTTACAGAGGTAGTAAGATCTGGTGATCTG
H K A A1 A DCL VK ET AKUP AK DS VTE VYV RS G DL
361 GTGTCCTATTGCGCTGAAGAAGGAGTTCGGTTACTAGGAGAAGGGAAGTTCTTGGTGTCTGATAGTTTTCCTGGAAATGAAAGGACCAAG
vs Yy c A EE G VRLULGEGIKFUL VS DSFUP G NUE R T K
451 TATTGCCTTACCTCTAAGATTCCACTTGGGGTTATTTTAGCCATACCACCCTTCAACTATCCTGTCAATCTCGCTGTCTCCAAAATTGGT
y ¢ LTS K 1T P LG VILAITI P PFNY®PVNILAVS K I G
541 CCTGCACTCATTGCAGGAAACGCTCTTGTTCTGAAACCCCCAACTCAGGGGGCTGTGGCTTGCCTGCATATGGTGCATTGCTTTCACTTG
p A LT A G N AL VL KPP TIOQG AV ACULHMVHTCTEFHL
631 GCTGGTTTCCCAAAAGGCCTGATCAGCTGTATTACTGGCAAAGGATCAGAAATAGGAGATTTCCTAACAATGCACCCGGGTGTAAACTGT
AGF P K GL T S CT1 TGIKGS E1T G DFUL T MHP G V NC
721  ATAAGCTTTACAGGTGGTGATACCGGCATTGCAATTTCAAAGAAAGCAGGGATGGTCCCTCTACAGATGGAACTGGGAGGAAAAGATGCG
I s T G G DTG 1T AT S K K A G MV PLQMEL G G K D A
811 TGCATTGTGCTTGAGGATGCTGATCTAGATTTAGTAGCGTCCAATGTTATCAAAGGAGGTTTTTCTTACAGTGGTCAAAGATGCACAGCT
¢ 1 vLEDADILUDILVASNUVI K G GFS Y S G Q R C T A
901 ATCAAGGTTATCTTGGTGATGCAATCAGTTGTCGACACTCTAGTCGAGAAAGTGAATGCCAAAGTGGCGAAACTGACAGTTGGTCCACCT
I x vl L vw™MQSsS VVDTILVEK VN AIKVAKILT VG P P
991 GAGGACAACTCAGACATCACTCCCGTTGTCTCAGAATCATCTGCAAACTTCATAGAAGGATTGGTCAAGGATGCTAAAGAGAAAGGAGCA
E D NS DT TP VVS ESSANVFTIT E GL VK D AIK E K G A
1081 ACATTTTGCCAGGAGTATAAGAGAGAAGGTAACCTTATATGGCCTCTGTTGTTAGATAACGTTAAGCCTGATATGAGGATAGCATGGGAG
T ¥F C Q EY K R E G NILTI WPILULILDNVKPDMTRTITI A WE
1171 GAGCCATTTGGACCTATTTTACCAGTTATCAGAATCAACTCTGCTGAAGAAGGAATCCACCATTGCAATGCTAGCAACTTTGGCCTCCAG
E p F G P 1 L P VI R I NSAEE G 1T HHCNAS NTF G L
1261 GGTTGTGTCTTCACCAGGGACATCAACAAAGCAATGTTAATCAGTGATGCTATGGAGTCGGGAACGATTCAAATTAACTCAGCTCCAGCT
¢G ¢ VvVFTRDI NI KAMLTITI S DAMES G T 1T Q1 NS AP A
1351 CGCGGTCCAGATCATTTTCCATTCCAGGGATTGAAAGACAGTGGAATTGGATCGCAGGGCATCACAAACAGCATCAATATGATGACAAAG
R G P DHPF P F Q GL K DS G1T G6GS Q G I T NS I NMMT K
1441 ATTAAGACCACTGTTATTAACTTGCCTTCCCCTTCTTATACCATGGGCTAG
I K T T1T™VvVI NLPS PSS Y TMG

B2 AEESEW ANEGHLE Agnp-G3PDH ERMZEBRFIIREHBHEERFS
Fig. 2 Nucleotide acid and deduced amino acid sequences of Agnp-G3PDH gene from
cultivar ‘ Liuhe Huangxingin’ of Apium graveolens Linn.

1 ATGGCTGGAAGTGGTGTGTATGCAGAGATAATTGAAGGTGATGTGTTCAAGTACTACTCTGAAGGAGAGTGGAAGACATCCTCTTCTGGG
M A G S G VY A E T I E GDVF KYYSEGEWKTS S S G
91 AAATCTGTTGCCATTATTAATCCAACTACCCGAAAGACTCAGTTTAAGGTCCAAGCTTGTACACAAGAAGAGGTCAACAAGGCTATGGGA
K s vAI I NP TTRIKTOQFK VQ ACT Q E E VNK A MG
181 ACAGCGAAAAAAGTACAAAAACAGTGGGCAAAAACTCCGCTCTGGAAGCGAGCAGAACTCCTTCACAAAGCTGCTGCAATCCTCAAGGAA
T A K K vV Q K Q W A K T P L W K R A E L L H K A A A 1 L K E
271  CACAAGGCTGCAATTGCTGATTGTTTAGTGAAGGAAATTGCAAAACCAGCCAAGGACTCAGTTACTGAGGTTGTAAGATCTGGTGATCTG
H K A A1 A DCL VK ET AK P A K DS VTE VV RS G DL
361 GTGTCTTATTGCGCTGAAGAAGGAGTTCGGTTACTAGGAGAAGGAAAGTTCTTGGTGTCTGATAGTTTTCCTGGAAACGAAAGGACCAAG
vsYycCcCAEE G VRLLGEGKFL VS DS F?P G NE R T K
451 TATTGCCTTACCTCTAAGATTCCACTTGGGGTTATTTTAGCCATCCCACCCTTCAACTATCCTGTCAATCTGGCTGTCTCCAAAATTGGC
y ¢c LTS8 K 1T PLGVILAI PPFNY?PVNILAVS K I G
541 CCTGCACTCATTGCAGGGAACTCCCTTGTTCTGAAACCCCCAACTCAGGGTGCTGTGGCTTGCCTGCATTTGGTGCATTGCTTTCACTTG
P A LT A G NS L VL K®PUPTQGAV ACULHTLV HCTFHL
631 GCTGGTTTCCCAAAAGGTCTTATCAGCTGTATTACTGGCAAAGGATCAGAAATAGGAGATTTCCTAACAATGCACCCTGGTATAAACTGT
AAGF P K 6GLT s c¢c1I1 TGK G S E T G DFL T MMHUP G 1T NC
721 ATAAGCTTCACAGGTGGTGATACCGGCATTGCAATTTCAAAGAAAGCAGGGATGGTCCCTCTACAGATGGAATTGGGAGGAAAAGATGCA
I s FT G G DT G T AT S KK A G MVPLQMETLG G K D A
811 TGCATTGTGCTCGAGGATGCTGATCTAGATTTAGTAGCATCCAATGTTATTAAAGGAGGTTTTTCTTACAGTGGTCAAAGATGCACTGCT
¢ 1 vLEDADILWDLVASNUVIKGS G FSYS GQ R C T A
901 ATAAAAGTTATCTTAGTTATGCAATCAGTAGCTGACACTCTAGTCGAGAAAGTAAATGCCAAAGTGGCGAAGCTGACAGTCGGTCCACCT
I x vl L vM Q@ S V A D TUL VE K VNAIK VA KL T V G P P
991  GAGGATAACTCGGACATCACTCCTGTTGTTTCAGAATCATCCGCAAATTTTATAGAAGGATTAGTAAAGGATGCTAAAGAGAAAGGTGCA
E D NS DT TPVVS ESSANZFI E GL VK D AIK E K G A
1081 ACATTTTGCCAGGAGTACAAGAGAGAAGGTAACCTCATATGGCCTTTGTTGTTAGATAATGTTAAGCCTGATATGAGGATAGCATGGGAA
T ¥F ¢ Q EY K R E G NLI WPLILULDNVIKPDMTRBRTI A WE
1171  GAACCTTTTGGACCTATTTTACCAGTTATTAGAATCAACTCTGCTGAAGAAGGAATCCACCATTGCAATGCTAGCAACTTTGGCCTCCAG
E pF G P 1 L P VI RTIT NSAEE G1 HHCNAS NTF G L
1261 GGTTGTGTCTTCACCAGGGACATCAACAAAGCAATGTTGATCAGTGATGCCATGGAGTCGGGAACAATTCAAATTAACTCAGCTCCAGCT
G ¢ VFTRDI NI KAMLTIT S DAMES G T 1T QI NS AP A
1351 CGCGGTCCAGATCATTCTCCTTTCCAGGGATTGAAAGACAGTGGAATCGGATCACAGGGCATCACAAACAGCATCAATATGATGACGAAG
R 6 P DHSPFQ GUL KD S GI1I G6GS Q G I T NS T NMMT K
1441 ATCAAGACCACCGTTATTAACTTGCCTTCCCCTTCTTATACCATGGGCTAG
I x T T vl NL PS P S YT MG

3 AF¥EMCOEEXA Agnp-G3PDH EEMZEBFIIREHFBHNEERFT

Fig. 3 Nucleotide acid and deduced amino acid sequences of Agnp-G3PDH gene from cultivar ‘ Jinnan Shiqin’ of Apium graveolens Linn.
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ATGGCTGGAAGTGGTGTGTATGCAGATATAATTGAAGGTGATGTGTTTAAGTACTACTCTGATGGAGAGTGGAAGAAATCCTCTTCTGGA
M A G S G VY A DI T EGDVFKYY S DGE WK K S S S G
AAATCTGTTGCCATCATTAATCCTACTACCAGAATGACTCAGTTTAAGGTCCAAGCTTGTACGCAAGAAGAGGTCAACAAGGCTATGGAA
K s vaAI I NPTTRMTQF K VQ ACT Q E E VN K A ME
ACAGCGAAAAAAGTACAAAAACAGTGGGCAAAAACTCCGCTCTGGAAGCGAGCAGGACTCCTTCACAAAGCAGCTGCAATCCTCAAAGAG
T A K K VQ K Q WA K TP L WK R A G L LHIK A A A T L K E
CACAAGGCAGCAATTGCTGATTGCTTAGTGAAGGAAATCGCAAAACCAGCCAAGGACTCAGTTACAGAGGTAGTAAGATCTGGTGATCTG
H K A A1 A DCUL VK ET A K P A K DS VT E V VRS G DL
GTGTCCTATTGCGCTTAAGAAGGAGTTCGGTTACTAGGAGAAGGGAAGTTCTTGGTGTCTGATAGTTTTCCTGGAAATGAAAGGACCAAG
vsyYy«AE - G VRLLGEGKFIL VS DS FP G NE R T K
TATTGCCTTACCTCTAAGATTCCACTTGGGGTTATTTTAGCCATACCACCCTTCAACTATCCTGTCAATCTCGCCGTCTCCAAAATTGGT
y ¢ .. TS Kx 1T P LG VI L AT P PFNY?PVNILAVS K I G
CCTGCACTCATTGCAGGAAACGCTCTTGTTCTGAAACCCCCAACTCAGGGGGCTGTGGCTTGCCTGCATATGGTGCATTGCTTTCACTTG
P A LT A G NALVL KPP TIQG AV ACLHMMYVHTCTFHL
GCTGGTTTCCCAAAAGGCCTGATCAGCTGTATTACTGGCAAAGGATCAGAAATAGGAGATTTCCTAACAATGCACCCGGGTGTAAACTGT
AGF?P K G6GLT s c1 TSGIKGS E 1T G DVFULTMHP G V N C
ATAAGCTTTACAGGTGGTGATACCGGCATTGCAATTTCAAAGAAAGCAGGGATGGTCCCTCTACAGATGGAACTGGGAGGAAAAGATGCG
1 S T G G DT G 1T AT S K K A G M V P L M E L G G K D A
TGCACTGTGCTTGAGGATGCTGATCTAGATTTAGTAGCGTCCAATGTTATCAAAGGAGGTTTITCTTACAGTGGTCAAAGATGCACAGCT
¢ T v L E DADULDULV AS NVI K G GF S Y S G Q R C T A
ATCAAGGTTATCTTGGTGATGCAATCAGTTGCCGACACTCTAGTCGAGAAAGTGAATGCCAAAGTGGCGAAACTGACAGTTGGTCCACCT
I X vl L vMQ S VADTULVE K VNAIKVAKULT VG P P
GAGGACAACTCAGACATCACTCCCGTTGTCTCAGAATCATCTGCAAACTTCATAGAAGGATTGGTCAAGGATGCCAAAGAGAAAGGAGCA
E D NS DI TP VVS ESSANVFI E GL VKDAIKE K G A
ACATTTTGCCAGGAGTATAAGAGAGAAGGTAACCTTATATGGCCTCTGTTGTTAGATAACGTTAAGCCTGATATGAGGATAGCATGGGAG
T F ¢ Q E Y K R E GG NLI1I WPULULULDNVKPDMZBRTI A W E
GAGCCATTTGGACCTATTTTACCAGTTATCAGAATCAACTCTGCTGAAGAAGGAATCCACCATTGCAATGCTAGCAACTTTGGCCTCCAG
E p F G P1 L P VI RI NS AEE G T HHZCNAS NTFG L Q
GGTTGTGTCTTCACCAGGGACATCAACAAAGCAATGTTAATCAGTGATGCTATGGAGTCGGGAACGATTCAAATTAACTCAGCTCCAGCT
G ¢ VvVFTRDI NIKAMLTI S DAMES G T T QI NS AP A
CGCGGTCCAGATCATTTTCCATTCCAGGGATTGAAAGACAGTGGAATTGGATCGCAGGGCATCACAAACAGCATCAATATGATGACAAAG
R 6 P DHFPF Q GL K DS GT GGS QGTIT T NS T NMMT K

1 441
I K T T vV I N L

H4

ATTAAGACCACTGTTATTAACTTGCCTTCCCCTTCTTATACCATGGGCTAG
P S P S Y T M G

FESE @ SLER’ Agnp-G3PDH EEMIREERF IR EHBH S ERF I

Fig. 4 Nucleotide acid and deduced amino acid sequences of Agnp-G3PDH gene from cultivar ‘ Ventura’ of Apium graveolens Linn.
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Fig. 5 Comparison of hydrophilicity (A) and hydrophobicity (B) of amino acid sequences encoded by Agnp-G3PDH gene from
three cultivars of Apium graveolens Linn.
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Fig. 6 Prediction of conserved domain of amino acid sequences encoded by Agnp-G3PDH gene from Apium graveolens ‘ Liuhe Huangxingin’
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Fig. 7 Alignment result of amino acid sequences encoded by Agnp-G3PDH gene from three cultivars of Apium graveolens Linn. with
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Table 1 Amino acid composition and physicochemical property of proteins encoded by Agnp-G3PDH gene from three cultivars of Apium
graveolens Linn. and np-G3PDH protein from other species
g‘%@&é EEI/E\/I‘EE B HAil/%  Percentage LT
D BRS A Oy I Theoretical P TN gy b A i Grand
7 T b J N Number of Theoretical el . TRMERIERR  BPEE AR IR . ¢
Species ceession NO. amino acid relative molecular 1s0¢€ ?Gmc Acidic amino Basic amino  Aliphatic amino average ol
residue mass point acids acids acids hydrophobicity
1 496 53 051.4 7.86 10 12 92.42 -0.001
2 496 53 201.6 7.49 10 12 92.02 0.011
3 496 52 960.3 8.12 10 12 91.03 0.009
4 XP_003610350 496 53029.4 7.05 10 12 93.41 0.039
5 XP_002308391 496 53 269.6 7.08 11 13 92.00 -0.015
6 XP_004168601 496 53 224.6 6.53 11 12 93.19 0.036
7 XP_002279374 496 53 174.5 6.76 10 12 93.59 0.037
8 EO0Y29581 496 53 043.5 7.87 10 13 94.56 0.064
9 XP_004507722 496 52 939.3 6.53 10 12 94.58 0.060
10 XP_004242576 496 53 115.5 6.76 10 12 93.19 0.041
11 XP_00357454 496 53 060.3 6.57 10 12 92.98 0.033
12 XP_003549550 497 53 159.6 6.76 11 12 94.00 0.041
13 EMT24014 496 53 047.2 6.39 11 12 92.78 0.029
14 EMS58577 496 53 005.2 6.39 11 12 92.78 0.041
D1, W @I—'ﬁiﬁ— T A gmveolens Jinnan Shiqin’ ; 2. SRR NEELDE A graveolens ‘ Liuhe Huangxingin’ ; 3. AR SCEFL A graveolens
‘Ventura’ ; 4 . PEEEETE Medicago truncatula Gaertn.; 5. ERY Populus trichocarpa Torr. & Gray; 6. # I\ Cucumis sativus Linn.; 7. W2 Vitis

8. WA Theobroma cacao Linn.; 9. [T
12. K% Glycine max (Linn.) Merr.;

vinifera Linn.;
distachyum ( Linn.) Beauv.;

—

‘———— Populus trichocarpa

A. graveolens ‘Liuhe Huangxingin’
A. graveolens ‘Ventura’

A. graveolens ‘Jinnan Shigin’

1 _: Cucumis sativus
Solanum lycopersicum

— Vitis vinifera

Brachypodium distachyum
4[[ Aegilops tauschii
Triticum urartu
Medicago truncatula
_I_E Cicer arietinum
Glycine max

‘————— Theobroma cacao

0.05

E8 3 MNAX&AM Agnp-G3PDH ERHBNEERF T SHMEY
np-G3PDH S EBF 5IH R G # LR

Fig. 8 Phylogenetic tree of amino acid sequences encoded by Agnp-
G3PDH gene from three cultivars of Apium graveolens Linn. and
amino acid sequences of np-G3PDH from other species
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P AN TR] 8 RS NG B 1) 32 70% [ — il b AS [) 2 414 18] 2 S 4
#(P<0.01) FlfE 3 (P<0.05) The different capitals and small letters in
the figure indicate the extremely significant (P<0.01) and significant (P<
0.05) differences among different tissues of the same cultivar, respectively.
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Fig. 9 Relative expression level of Agnp-G3PDH gene in different
tissues of three cultivars of Apium graveolens Linn.
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M W%, 4. 3 3R Agnp—G3PDH FER Y 7o [ K e 31 A iR R 40 A 9

B ARRIHZU Agnp—G3 PDH AT 335 7K - Hi &
FIMRAR Y N AL AR 0F 25, FLAE4S AL 20 B AR 5k
KEHER B EES

2.4.2 ZARAMBAEERETHEF ZEHik
(38 °C) JKIE(4 °C) £ (0.2 mol - L' NaCl) Fi1-+ 5
(20% PEG) Bt AbBS 3 AN A28 A ik A i Agnp -
G3PDH BRI AN Rk KDL 2, k2 Al . &
AN B AP E 3 A7 3% 5 Bl Agnp — G3PDH JE IR (1)
REARANEER, KR IGRAHE &S NG
TR TR Agnp—G3PDH FER B AR 263K K1
TR AR ON R (EEAS N SEPGBL ISR POE STV O e

Ex s AN T2 T S P8 AL S A XA
TR AR 5 2 T R

25 1R P8 RN 5 aE Ak S SR R SO
W Fr vt Agnp—G3PDH JE R (8 FH 6 28 1K 7K A I 35 5
TRF R 2R b Ab 3 S HORE X 2 TR 7K 1 3 T X
HR T 22 AP 6 Ak 38 AR X R 7K AR S IR T
XT AR,

b 30 b B S 5L AP SCIERL R Agnp -
G3PDH K AHXS R A K- 5 X 22 oAl i 25 (1
2w AR B T W b B R A X e 1R 7K
LT S O (8

F*2 ZETFMELEIE 3 NFRGFM R Agnp-G3PDH B E AN Rk FLLE (XSD) "

Table 2 Comparison of relative expression level of Agnp-G3PDH gene in leaf of three cultivars of Apium graveolens Linn. after treated by

different stress treatments ( X+SD)!)

3 AN Agnp—G3 PDH JE R AR X 635 7K

h3f bR Relative expression level of Agnp-G3PDH gene from three cultivars
Stress treatment NOTLIE EAEaE s e kA
Liuhe Huangxingin Jinnan Shigin Ventura
IR CK 1.005 0+0.038 6Cc 1.000 1+0.013 9Cd 1.000 6+0.042 6Aa

1.125 2+0.023 4Bb
1.367 6+0.093 8Aa
1.062 6+0. 045 3BChc
0.009 6+0.001 7Dd

iR High temperature (38 °C)
IR Low temperature (4 °C)
£ Salinity (0.2 mol - L™'NaCl)
F 5 Drought (20% PEG)

3.419 7+0. 134 1Bb
0.098 6+0.010 0De
1.199 1+0.078 1Cc
6.637 8+0.292 7Aa

0.810 7+0.027 5Bb
0.379 1+0.013 1Cc
1.047 8+0.038 1Aa
0.049 1+0.002 6Dd

D )51 oA ] 1 K5 /N B3 i 26 R 22 500 1 2 (P<0. 01) F1i2 2 ( P<0. 05) Different capitals and small letters in the same column indicate
the extremely significant (P<0.01) and significant ( P<0.05) differences, respectively.
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LR 4 [R5 R T vy, SRR 3 A3 i e v o e
CONBHELTT S SCEIRD R T R, 3 4
FrESR R Agnp—G3PDH F& R 4 i 1Y) & FE 1R 17 51 55 95
15 B R A5 Al 11 R EY np—G3PDH 44 it
i 7 51 A R R 93. 81% , H. 3 /N 32 d Ff Agnp —
G3PDH JE[F 2t i) 2 B8 7 91 5 6 R 1Y kAL G 3R
B, WP Vitaceae ) 1 % 5 R ASBHE ) 193516
F BT, 8 FH PR ( Cucurbitaceae) I E RS 8
TR Solanaceae ) 1Y) Solanum lycopersicum 57 [f]—
A3 32, W] np—G3PDH Z M7 91 i ALt 2 AE

RSP, X AT RE S np—G3PDH 2 S5 I i 25 Ak 1 A 154
AR I AL O T I K H 5 5 A ) B R i 0 T
IR 5 NADPH A ZE DA &)

R 3 SR SR Agnp—G3PDH FE TR (1) 33k
PSR, R I A U S X AT RS AR
EZRAK, BARFEPOAAEBIE 3 77230 A Agnp -
G3PDH BEPK Y AHXT KK A B i 22 57, Horr ) o
Tl ST Agnp - G3PDH K& [H] 4 2% 35 % i 30 Ab LAY
W5 55 2 AN 3 S Rl R TR, e R [ ad Ak 2
J < SCEIRE T Agnp - G3PDH 2 PRI A X 26 38 K P
50T HR 22 S S 3 O ik IR T IR T R S
OO T8 = A I M3 A BRS¢ e S
AR IR AN R A AL BRSS Agnp—-G3PDH JE DK ) A
Xif F IR AKX bk 2 s TR R

Gao %5 BT 45 R W . np-G3PDH M5
T EE i —6 — W R 8 I i 1) R 3A /KA BB R R
H&EBES WA NADPH {45 % np-G3PDH 1Y ™ k& 5
il H RS S YR BS LS R bk
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