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Homologous Cloning of Soybean E3 Ubiquitin Ligase Gene
GmAIRPI and Its Functional Identification in Tobacco

ZHANG Ya-wen', SHEN Xiang-juan', ZHANG Jing', ZHU Mei-jiao', ZHANG Hai-ling’, WANG Quan-wei'
('College of Life Science and Technology , Harbin Normal University/Key Laboratory of Molecular Cytogenetics and Genetic
Breeding of Heilongjiang Province , Harbin 150025 ; *Institute of Grass Research,

Heilongjiang Academy of Agriculture Sciences , Harbin 150086 )

Abstract: Plant E3 ubiquitin ligase plays an important role against abiotic stresses such as high salt and
drought.In this study, we isolated soybean E3 ubiquitin ligase gene GmAIRPI, which contained a full length
coding sequence of 642 bp, encoding for 213 amino acids.Protein domain analysis indicated that GmAIRP1
carried a typical RING-finger domain.By phylogenetic tree analysis, GmAIRPI was found to be closely related
with MtAIRP1.The expression of GmAIRPI turned to be elevated under salt, drought or ABA stresses, particularly
at 1 h or 3 h post treatments.By transforming GmAIRPI into tobacco, the transgenic tobacco grew better than the
wild type after 21 days of high salt and drought stress, implying an elevated stress tolerance.Furthermore, we
analyzed the physiological indicators, including POD and CAT activities that were elevated in transgenic plants

than that of the control, and the MDA content that was constantly lower in transgenic plants.Taken together,
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these results indicated that GmAIRPI acts as a positive regulator in plant responding to high salt and drought

stress, possibly by activating antioxidant enzyme activity and increasing accumulation of osmotic adjustment

substances.

Key words: soybean; E3 ubiquitin ligase; GmAIRP1 ; expression analysis; functional identification
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Fig.3 Phylogenetic relationships of GmAIRP1 protein

Pyrusbretschneideri Rehder: % XP_009375014.1, Malus domestica ( Suckow ) Borkh.: 3£ XP_008392592.1, Fragaria vesca L. subsp.vesca:
WP EAE XP_011463907.1, Vitis vinifera L. % XP_002280000.1, Citrus sinensis (L. ) Osbeck: #&F XP_006476531.1, Gossypium
raimondii Ulbr.: #4£ KIB20630.1, Populus euphratica Olivier: 4% XP_011029314.1, Cucumis melo L.: )R XP_008437308.1,
Cucumis sativus L.: ¥ I\ XP_004143894.1, Medicago truncatula Gaertn. : #3245 KEH21097.1, Brassica rapa L.:
3% XP_009140086.1, Arabidopsis thaliana ( L. ) Heynh.: ${F55F NM_118474
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Fig.5 Double enzyme digestion of recombination
plasmid pBI-GmAIRP1

2000 bp

1000 bp
750 bp L -
500 bp

250 bp
100 bp

1~3: FLEILH R ; 4 BPAEAURERE; 52 7K 6: pBI-GmAIRPI
1-3: Transgenic plants, 4: Wild type, 5: Water, 6: pBI-GmAIRP1
Bl 6 HEFEIEKD RT-PCR £E
Fig.6 RT-PCR identification of transgenic plants
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Fig.7 Phenotypic analysis of transgenic tobacco under stress
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Fig.8 Physiological analysis of transgenic and wild tobacco under salt and drought stress
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GmAIRPI, JE X K G4 W E AR AL PR GmAIRPI
SR Y B EAT T E 5 e b, 45 SRR

GmAIRP1 FEHXEE: T2 ABA 5470 N
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T i Jm ST B Fa A i GmAIRPI W] Rg &
A VA RN R ) SRR s 8 i S R = =B i
I ABA A%,

L R FF A T A B GmAIRPL H
Bl NP A 0 e RAS e B R, Y A AR AL T
ERRNT S A S5 F T B DR R ) A IR A A
T 57 A BURL AR, 5 Ryu 250 008 B3 2540 1
It AtAIRPI $5 = A T 5 0 235 2 — 3%, DA e i A
GmAIRP1 K& 8 36 A0 5 a8 HAG 1E ) 458
YER . FRATHE— 250 T B RN A 5 i
(AR DG A BRFE bR , 25 S 2R W, T 5 DR AR 1 v 2 1R
(AR BT S AR T A T35 PR AR L TR AR R R
MDA # & 5 WK T B8, Ui GmAIRP1 BE# L 42
e R U 11 5 o LA R 2 R 119 980 A, [ RE S
TR S BT B AL B A 2R S8 LA 1 P S LA R 4R
FRA5L 07, NI R4 T AR i RS 1 , #E GmAIRPI
RENS 1L S (5 5 P& 1B B e AT 8 AL 2R AH G
FEDRI B 223K, X T BE SR e J5 PR AH 5 %) T 2 R i 52
PR EEFEA, H GmAIRPI J845 1A I K
Hz 2 E A ik — P4 IR AR R
PrisHLHE,

ARBFFE NS GmAIRPI %5 4K 642 bp,
ifi 213 NEIERR . GmAIRP1 % [ 7 51) H A7 #L75)
f) RING-finger 45 #4 8, 1 T 5 162~202 {if % F& iR
ZIA], J&—> RING-H2 ( C3 H2 C3 ) Bl 1 ; sEAbi
ST BN GmAIRPI 53538 B4 MtAIRPI [R5 B
%o GmAIRPI £ 200 mmol/L NaCl,20% PEG6000
H1 100pumol/L ABA Wil 554 F ¥ RER A, IR I}
6] PN 63k 2 B4R 5 s GmAIRP ' 5 PRURE MR AE 25
R TR A SR AL TR AE TR R, I H A LA
FERRIE R B E SRR 1998038 FE A RE D) A TH R
FikE, Uil GmAIRP1 25 T MW M PTs V8 ¥ 2 72,
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