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The Role of Myo-inositol Metabolism in Plants Response to
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(College of Life Science and Technology, Harbin Normal University/ Key Laboratory of Molecular Cytogenetics and

Genetic Breeding of Heilongjiang Province, Harbin 150000)

Abstract: Abiotic stress limits plant growth and development, causes yield losses in crops, and severe
abiotic stress can even result in the death of plant. Plants have evolved a series of stress response mechanisms to
adapt to abiotic stress, including the myo-inositol (MI) metabolic pathway. MI represents a class of small polar
molecules with stable chemical properties. Plants can respond to a variety of abiotic stress by participating in
osmoregulatory pathways through accumulating the glycoside derivatives of MI. Myo-inositol-1-phosphate
synthase (MIPS) , inositol monophosphate phosphatase (IMP) , and myo-inositol oxygenase (MIOX) play a
role in the process of the biosynthesis or decomposition of MI. They are involved in the synthesis of L-ascorbic
acid (L-AsA) and cell wall polysaccharides by regulating the content of MI in plant and a series of subsequent
complex transformation pathways, and ultimately response to abiotic stresses such as salt, drought, alkali, and
low temperature. This paper reviewed the research progress of the structure, biological functions of MI, MI
metabolic pathway-related enzymes and its derivatives in plants response to abiotic stresses, providing an
outlook to the future research focuses. This study aims to provide a theoretical basis for enhancing plant
resistance to abiotic stresses by utilizing MI metabolism and breeding stress-resistant plant varieties.
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JEE R A AR FEY R TR R
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1.1 ABEERI %5 =
LEE,BI 1, 2, 3, 4, 5, 6- NI, 0 F
. CH,,0,, 7> T4 180.16 g/mol , 2 A 4[] 73 57
FfA . 1850 4, Scherer ® & Y M A= IILIAI H 325 H UL
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(AEAL, T SA fh A= At 8 BT B A 4 5K
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(Allo-inositol) ., #} %E L 5 (Epi-inositol ) F1 it JJL /5
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R L-Tr &4 -1, 4- N Tig (L-gulose-1, 4-lactone) , fifif&

A L-BUIR i mR (P 1) LN 4 At AL
it - i A 3% 42 ) G 4 il , Charalampous %6 F
1957 415 UCAE U I 4 20 SR BB LB 4207 , 511
EANTERENETE . BEEFFFRAWIRA , B AT7EHLR
FEE KRR K AT ANEE Y SR A
FEHO RIS AR 1 S 2R b 43 i 2 LR i 4R
T SEA

G IEENI BN GLOaes
4-lactone
[0)

, HO0
MDHAR || DHAR

L-Dehydroascorbate

A UG O AR AS 5 B LSS 5 A RE 5 & AR ; C LB S 5 L-PUR IR G UR AR . — R B & i, oY B i A B4 A

A: Inositol synthesis and decomposition pathway; B: Inositol is involved in cell wall synthesis pathway; C: Inositol is involved in L-ascorbic acid

synthesis pathway. — represents the unidirectional synthesis of substances, < indicates that substances can be converted into each other
E1 AEEmiEEE
Fig.1 Metabolic pathway of inositol
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el AN 2 L RE I AE B SR I is HRAE AR B
IRBE A0 S5 7 RURHE) 2 IVER T LR E A 43
fifp R 2 A Sy UDP- 4 26 WHTEE PR , UDP- ) % Bl 10 IR A=
R AT R WH ) FE BT , T B 0 240 B e 1) >
YR IR R EY (E 1) . Loewus &/ 7F B &
B 1A AE (Fragaria) FBK T (Petroselinum ) W+
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JiBE 22 WE A 4 S AR DG . Kanter %5 F°H
FRICHUEESS | & 30 H- UL 3 BUAE 20 i B R A5 b
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TR IR SR (R ) .

Table 1 Responses of inositol metabolism-related genes to abiotic stress in plant

LR 24 R JHpi6 27 FIRM LEYNGELY)| BN
Gene name Stress type Expression pattern Transferred plant Reference
PeMIPS b i ot [21]
SiMIPS EN iR — [50]
MdAMIPS1 TR F- 9 WRIT R [51-52]
AdMIPS HoTH i — [20]
MfMIPSI TR A s K [53]
CaMIPS2 b i iR JEEE L [54]
TaMIPS-D IR = iR -3 KA [55]
GhMIOX09 EN i — [40]
MhMIOX? 2 A Tt SRS [39]
AtMIOX4 TR R R iR PRIT [44-45, 56]
MsMIOX £ R TR e iR SALETE [41]
GsMIOX1a iz ki F1E [36]
GhMIOX04 TH I — [40]
OsMIOX T5 i KT [35, 57]
TaMIOX T5 AR iR SR PRI [38]
GhMIOX03 AIGIR ki — [40]
SIMIOX EN ARSI/ R i [37]
OsIMP R i LG [27]

—FOR LI A 6 3 5
— indicates that the gene has not been genetically modified
3.1 B

Eh M PR RF I & ERK AT TS
J X = AR R 2 5t -
() Na' Bl T HE 40 % K 43 FN 543 (W, 51 /2 18 8
30 RN W, S S SR AL, B — &R 41
(UGN 3 o T LR e 52 e e dl 4R B2 A i
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Cui Z20 50 B H- 25 F T WrMERk (Actinidia Deliciosa
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[ ZH 2 ) PR 6 T8 0 A, e PR W3 RE A AN [m] 2
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AUIURE-1- B R A5 BTG 4, 7E SR W AL B 5 d AT 10 d



166 Mo ow fE

O ¥ iR 25 4

AdMIPS 335 5y BJE X BRAL Y 1.5 5801 3.5 1%, %
] AdMIPS 5% B\ ER W0 AR5 o WIUEEACIEHAH G il mT
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PR ST ER R
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YA R R T W RS, T2 hE S s
B WIE 5 AE PR SOK S AT BT E R S B
K, AR A P A B A A TR E
A, 2 (A A 0 AR B R, R A
FA R 748 e B A A K Z B3] Hu
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177 8 4R A A A T T e 4L Tt 2 D S 25 B 1
MdMIPS1 5% T Whia T % JE PR SE R LR i L ]
Vs T A R IR 2R 17 R BE m T R FLALAR . Ui
MdMIPS 1 38 335 3 I3 SEH0 A B A 2R GE 10 36 1 ek
LB EBWHA R, bR TR AR 0 i
Pk, Alok &Y R BT TaMIOX Jia 8% B R 40 F
4T RAFE 12 hF124 h )5, TaMIOX : : UidA 3535
T F B A B R T 3 A AT S A% R B TaMIOX T
TR 2 T W iE S . Li S\ 8 Rl 46
(Gossypium) JE K 2H v %5 56 75 A~ WU hn 4 g it
B, %) 12 46 5B M ( Gossypium barbadense L.) F112
™ EH (Gossypium herbaceum L.) JJLIE N 4 i 5& ]
() 238 HEAT A B, & BLAE T 5 a8 R i S A
GbMIOX02 1 GbMIOX08 3 [F 3 ik 5 W b b, B
1 GhMIOX04 3] 35 S AE A I 24 hik BIE(E
A WF 5T R, o 383k OsMIOX 19 /K 7 (Oryza
sativa L.) 7] DL TN 2008 A9 -5 5, s 3G 1 200 Bk
A D AL A5 DT % v K R T R b 38 T 22
PES L AR AR E R BRAR i R A
MsMIOX2 , J& RAE T 538 T 1 K3k MsMIOX2 %€
TEE 18 (1 BRAR K B2 B (4 3 A 786k B i Btk
R H e I e S A o D) AT R
HEMY . Perera %5 il £ dik 2k UL B 1 18 55 - 5- 1 1 il
(AR IT , & BRI B K R FEAK30% , T 215
S B K SR TG A 4 G B 1 % sk KL DREB2A
DREB2A W45 3 K i 235 K 34 i 17 A5 DB, WL
P IR £k - S- W IR I RE A 15 52 E VA g LI -1, 4, 5-—
BRI 2O E S UL R NLEE-1,4, 5- =R TE
DREB2A 155 51 g ke & s ¥ K Ve .
3.3 WAmME

B p 8 2 W 2 A K R B S AEY A )
(AR AP raa 2 — B30 2508 s pH e
FEIE N E T faF BB e e R
FER AT 5 M A AR 2R X 40 J G 28 1A MR AL, BEL A
Y1 A B AR A S Sl I AR A E R A K
Chen %5/ % 5 3| K 5 (Glycine soja Sieb. et Zucc.)
MIOX ZEIEAFAE 5 LR, Herh GsMIOX 1 a TERSE
TEE BRI, I 6 hinh ik B m K, ik
ik GsMIOX1a AT LERR 38 T, JL Al 2 f K F- 7t
T, A MBS TSI, atmiox 1 28 7E R R I
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Tk B HR E , MsMIOX2 45 11 1 ) 2 /55 1o £ 1 22
AT BARAR A T ER A RE 1
34 {KiEEME

SN ez IR a o Nt = I 1187 N ]
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T MMIPSI (/) 36358 AE 4 h TR TH i , 76 24 h ik 3
B E KO, SR E 15 MsMIPSTE 8 h ¥ S I 184,
[F) EF, B A6 T A 0 2SI T 0 UL 32 34 3% o
e Ul W U A5 BT B8 46 T 0 R 55 A 1 1 iy 9
B ip R AE FEAE ™Y, Zhang S5 E KRG PR
1% OsIMP, Z 5 L XTS5 5 R, OsIMP 1) 24 LR Y
S RIAE B AERR UMY RS L FOKA N
() IMPs J7 9 HAT B s AR . AEARIR A T, 2
FEIRIKAE OsIMP () BE DR R LG B A 7 B i 5, A
2 CALFRAR h 5 LA Z 805 . SRR
A A B A e AR S A o S A P Tl T 1 LA
Ko VR ) 5 e 5 A 70 0 S, ELA K1
AL E N T A, Alok PV R, N
(Triticum aestivum L.) " JILEE 0 & B L RS 8h 7 X
S AFAEFER W WX T, TaMIOX : : UidA )R 3%
FEMGIR a0 FE T R B B 24 1Y GUS W& 1, kiR Ak
B 12 h 124 h)5 1 TaMIOX : : UidA 3235553 ) J& B
AR 35N 7485 AR TaMIOX 7] LIE R 58 /INAZ
M o7 AT I A AV AR E B IR . ARSI = R B, 5
AC AR FE TR0 T LS n A2t 7 1 S 23 , A e
pYES2-MsMIOX2 () [ B 20 i 7 AR P38 T 1% ) 5
5, UE B MsMIOX2 RE R i B (IR PR3 4 . He 557
1E 4% 2 (Solanum tuberosum L.) " 3 32 3K JULEE
FLBET A W ScGolS1 AR W ia T 5 JL [ T8 2 1
HL S I i & i TP A B, ScGolST 5%
Yo T8 T BT R A SERE RFO 53 % AH X SE
JUL T - 1- W PR 45 il L X MIIPS' 7K 55 3 45 il il i
STS Hi B4 B RS Bk B, FF52 it { ¢
TR AT BB AL G o3 AT A v T R
ThES SR AR TN R o WLEE 2 ZUBE T & Wl 2 50
LB = UM (0 5 — 25, Ak i A BOR  W K  2E
B, T E B LB AT A 90 2 5 48 g o7 A1 L

[IStE
4 REE

U AER , 56 P LS QA G 5 D5 g g 5%
Bl T S AR S AR e i VR R S — 2 1Y
PEE o T WLEE- 1- W R T R0 UL o 4 i g 4
it ) A ST 9 4B 4 22, SR i UL Bl T i > JUL
P BSCAA AR A T, UL PRl 2 356 81 A i 107 A A )
JHlri8 7 TR D BEIA A R AT SE o 3 Ak, LA
FHOGIE R AR K Z R ARG T KR 0 e A5 A
AAYPIT A R TESER i N SRR
WG T —E kR iE A R IS BT
(4 10 > MsMIOX 3 AR |5 R B AMIK IR M ae
S B AN [ R BE (i 7, MsMIOX2 8 [ ] 42 5
PR A0 RN T 7 T RAR A 3B A ok i A2 1, (FS
Hopth AR K FORGE A IURE- 1 -8R A
B U35 R LA R L Bt il R <5 UL
AR A 5 35 PR 7 i 1o A AE 9 38 i D BB R A 1F
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LB i3 A2 A ) L-BodR iR 7 ik 72 2 — L
5 13 4% R A5 A ACHE = AL AR PN L- 903 I IR 1) 5
R BRI B R A AN RSB D i h AR
1 D-4 26 W T R A by LIS Gt ™ P %6 L-Ho 38 o
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PLRIATEAS S 35 o WUEE AR I A 56 35 A1 178 1o 384 i 1z A
TR S R, A JE P E S LR 1-BER &
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