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Abstract:  Glucose-6-phosphate dehydrogenase (G6PDH) catalyzes the first and rate-limiting step of the oxidative
pentose phosphate pathway, existing in both cytosolic and plastidic compartments of higher plants. Its main function is to
provide reducing power (NADPH) and pentose phosphates for reductive biosynthesis and maintenance of the redox state of
the cell. In addition, the expression of this enzyme is related to different biotic and abiotic stresses. In this review, we
analyzed the isoenzyme, regulation and biological function of G6PDH. Meanwhile, we summarized the progress work of
G6PDH involved in stress resistance, gene cloning, enzyme-deficiency and cluster analysis. Problems should be solved

were also discussed.
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Fig. 1 Role of G6PDH as rate-limiting step of the PPP for biosynthesis and anti-oxidant activity in higher plants.
GS-SG: oxidized glutathione; GSH: reduced glutathione; Glc: glucose; Suc: sucrose; Hex: hexoses; G6P:
glucose-6-phosphate; 6PG: 6-phosphogluconate; RuSP: ribulose-5-phosphate; RSP: ribose-5-phosphate; E4P:
erythrose-4-phosphate; SOD: superoxide dismutase; GR: glutathione reductase; GPx: glutathione peroxidase; CAT:
catalase.
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Fig. 2 Amino acid sequence alignment of G6PDHs from different kinds of organisms. Arabidopsis thaliana: AtCy,
At3g27300.1; AtP, At5g35790.1; AtP2, At5g13110.1. Hordeum vulgare: HvP2, CAL44728. Populus trichocarpa: PtP2,
estExt_Genewisel v1.C_LG 17789. Dunaliella bioculata: Db, AJ132346. Homo sapiens: HsCy, NP_001035810.1. Pentagram:
cysteine residues.
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H [ Gt o AP S5 0 AR [v] — IS AR i il 2
MmIFHAHess A £ 5%, WMk P2 AR IT
(B I & B 45 G6PDH J$51), iX A] REJR T3
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Table 1 Sequence and accession number

SEHL S TRINGE SR, P2 M9 KT P A
F s, R T B A A5 L, X AT e G B AR [R] Y
FREE LA K Bl PR A 6

Cluster 11

El3 S%EY 37 % G6PDHs HIREN 1T
Fig. 3 Cluster analysis of 37 G6PDHs in higher plants.
Cy: cytosolic-G6PDH; P1: P1-G6PDH; P2: P2-G6PDH.

nifrrli};lr Species G6PDHs L?:ag)th (11\1/[)\;) p ger;EZI; Accession No.
1 Solanum tuberosum StCy 511 58.5 5.97 — CAAS2442.1
2 Solanum tuberosum StP1 577 65.7 6.88 63 CAA58775.1
3 Solanum tuberosum StP2 582 66.3 8.54 61 CAB52708.1
4 Nicotiana tabacum NtCy 510 58.5 6.32 — CAA04992.1
5 Nicotiana tabacum NtP1 588 66.8 6.89 66 CAA04994.1
6 Nicotiana tabacum NtP2 593 67.4 8.80 16 AAF87216.1
7 Arabidopsis thaliana AtCyl 516 59.2 8.60 — At3g27300.1
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8
9
10
11
12
13
14
15
16
17

18

19

20

21

22
23
24
25
26

27

28

29

30
31
32
33
34
35
36
37

Arabidopsis thaliana
Arabidopsis thaliana
Arabidopsis thaliana
Arabidopsis thaliana
Oryza sativa

Oryza sativa

Oryza sativa

Zea mays

Zea mays

Zea mays
Populus trichocarpa
Populus trichocarpa

Populus trichocarpa

Populus trichocarpa

Populus trichocarpa
Ricinus communis
Ricinus communis
Medicago truncatula

Medicago truncatula
Sorghum bicolor
Sorghum bicolor
Sorghum bicolor

Hordeum vulgare
Hordeum vulgare
Hordeum vulgare
Petroselinum crispum
Triticum aestivum
Vitis vinifera
Spinacia oleracea

Glycine max

AtCyl.1
AtP1
AtP2
AtP2.1
OsCy
OsP1
OsP2
ZmCy
ZmP1
ZmP2

PtCy1
PtCyl.1

PtP1

PtP2

PtP2.1
RcP1
RcP2
MtCyl
MtCy2

SbCy
SbP1
SbP2

HvCy
HvP2
HvP2.1
PcCy
TaCy
VvP2
SoP1
GmCy

515
576
596
599
505
577
588
507
605
598

514

510

571

603

600
593
600
515
515

507

570

596

511
588
589
495
513
585
574
518

59.1
65.4
67.2
67.4
57.7
64.8
66.1
57.6
68.3
67.1

59.2

58.5

65.1

68.3

67.9
68.0
68.2
58.9
58.5

57.8

64.1

66.7

58.0
65.5
65.6
57.2
58.3
66.1
65.3
59.3

6.37
7.83
8.48
7.2
6.49
8.50
8.40
6.31
8.95
8.36

6.27

6.07

8.49

8.24

8.27
8.40
7.59
5.85
7.17

6.45

9.05

8.58

6.26
8.41
8.23
6.10
5.92
7.18
7.29
6.32

50
50
57

46
32

73
57

59

65

62
78
61

52

41

38
39

At5g40760.1
At5¢35790.1
At5g13110.1
At1g24280.1
LOC_0s02g38840.1
LOC_0s03g29950
LOC_0s07g22350
NP_00115068
NP_001169871.1

ACG29334

estExt Genewisel v1.C LG
XVII0625

grail3.0054015801

fgenesh4_pm.C_LG_XIV0004
87

estExt Genewisel v1.C LG I
7789

eugene3.00031378
XM_002530175.1
XP_002514877.1
Q42919

ACJ85742

estExt_Genewisel.C_chr 659
12

fgeneshl pg.C chr 1003339

estExt GenewiselPlus.C chr
60876

FI790424
CAL44728
BAJ94515.1
AAB69318.1
BAA97663.1
XP_002266930.1
AJ000182.1
AEI54339.1

All transit peptide cleavage sites predict by methods of ChloroP and TargetP except StP1, NtP1, StP2 and OsP1 by UniProt

Database.
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3 B B — AR RN T, ATB RS — b4 R
L FEmEET,

A IFFERIE A A GOPDH (i ik 4418
YRR IR G6PDH sk 5845 (At
PUARBISE R . (BHIY G6PDH 45 RIRTSE H Aijid
A ULHR1E . G6PDHs {EAHEY) PPP k4 ke O H
PV, X A BT A B T IR T f#ix
BB, T — 25 T fi# I GOPDHSs 1EAHY)
TR I RE, O DR ol R AR O 4

IR ZHFTINNFTR P2 £ G6PDHs 7EAH
Yy rb R VR, I AT AR PRy SR A
G6PDH fR~5FZIEMRIT I ) Cys FRIEEM AR
IS A G, (H e 2 R i BAR S A I I 5y
M F LTSRN 8 . B, A5 A Xt
HATIRABESE, LAT L BAR PR AL

H T RNAL HA 5 B 159 & — M RE 2L
FHIE S, H, B DIZEARBER I R S5 ZiAS
IR AR GO T, mBRIEANIED , DIRFSY
ERIUIRE. EATIEERDY RNAI BB TEFLEhY
H AR SR 3k, RIMEZ R, i HAl
i 35 PR 2 3K Frg e T AT A I & AT AT B Be
P B SE R ERR AL  (FR, B TSR
%) G6PDHs HFFA WIRIF 4 o Plit, A2
iz FHIX AR, WH9E& B A FI BT GEPDHs
RS 5K & E LA Fh AR FEEE
Yy BRI 38 B VR, A R T FRATT 4 1

AR G6PDH [ IIRE .
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