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Cloning and Expression Analysis of A RING/U-box Protein of Gly-
ma. 13G115900 from Soybean under Abiotic Stress
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Abstract: Based on the analysis of the transcriptome data of soybean drought stress, it was found that the soybean Gly-
ma. 136115900 gene encodes a RING/U-box protein, and its expression level is affected by drought stress. In this study, Gly-
ma. 136115900 gene was cloned from soybean. Amino acid multiplex sequence alignment indicated that the encoded protein
had the same highly conserved RING/U-box domain as the other species. The prokaryotic expression vector pET-29b-Gly-
ma. 136115900 was constructed and found to express Glymal3G115900 protein in Escherichia coli. Fluorescence quantitative
PCR analysis showed that the expression level of Glyma. 13G115900 gene was significantly affected by PEG, NaCl and ABA,
and was not induced by cold stress. After treatment of PEG and NaCl, the expression level of this gene showed a significant
decrease compared with CK, and the change of PEG expression was more obvious than that of NaCl, compared with CK, the
mRNA abundance of the gene increased firstly and then decreased after ABA induction, and peaked at 4 h, suggesting that the
gene may be involved in the abiotic response relying on the ABA pathway. The above results lay the foundation for further
study of the gene.

Keywords: Soybean; RING/U-box protein; Glyma. 13G115900; Gene cloning; Stress response

TR R I R S AR AR I TR RO TT R R AR M AR B AR Al e, DT S BN

AR R E A R KRB — R 2 A A
Yy AT Sz R, S N2 S Y R A
AYIRRHR AL T R SRR, B SRR
b, RELRYLEAFIAE ™ ) 32 B 45 Fh PR 58 ik 64 A8 1)
SN, ANTEVS R TR AR AR A S S

I #s H#7:2016-07-21

E ST FEIEIN A= Py il i 77 8 KL I (20162X08004-002) ¢

AHOREEIN ) 2 I8 AR AR 58 . RARVF 29T
SRANER I3 T G R TN B ek BRI g
SR IXBE I [N ) VF 22 A2 1) 2 D RE A v S5 AL T 2
A ESERA

ERWE R R e, EREY T,

FE—EEE A RITE(1992 - ), B, i+, FERNFREBE TR . E-mail:903395331@ qq. com,
BIEE . 22 E (1958 - ) B 2 F%7 1HS , FENF KRG RE TS, E-mail; wenbinli@ neau. edu. cn,



852 K & R 6 1

I ZAL RGPz & SE A RS s B,
NG T EAA YN L2 R BRI RE, AW FIE R Y
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L2 7k
121 fifi Jf] TRizol (AR ) 170 4 HBOR 52 0 7 )

RNA , J5 R £ QuantSeript™ Kit (RAMR) S5k L
AT cDNA 25—, AR S50 % AR 7 A B 5%
HEAEHPAFIYEE R B 575 ( Glyma. 13G115900) , i
Phytozome 2t $%145 2| H. 5% 5% 41 J¥ 5], K| ] Prime 5.0
BT SFPES ) (3R 1) #4794, PCR J by 251
7:95°C FiASPE 3 min;95°CARPE 5 s,58°C B & 20 s,
72°C3EA# 1 min,35 MEIF;72°C 4475 10 min, PCR
P RSk ) % pGM-T ZAARTFINT .
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Table 1 Primer sequences
L3514 THEGI
HAFK : .
Upstream primer Downstream primer
Name
(5'=3") (5'>3")
Glyma. 13G115900 CATATGGCTTCTTCCTTCT GAAGTCCTCTACGAATGTGTGC

pET-29b-Glyma. 136115900

qGlyma. 13G115900

Actind CGTCCCTGCCCTTTGTACAC

CATATGGCTTCTTCCTTCTCTCCAA

CCGCAAAAAAGAAAGAACCTA

CTCGAGCGAATGTGTGCATTCGAGTG

CCATCTCAGAACCGCAATCA

CGAACACTTCACCGGATCATT

1.2.2 AW 854 MTEL T H ExPASy-
ProtParam ( http://web. expasy. org/protparam ) 43
Glyma. 13G115900 Zh 2 1 9 346 P B, I H] NCBI
$045 FE (https ://blast. nchi. nlm. nih. gov/Blast. cgi) X}
Glyma. 13G115900 47 [R) IR 2 K 59 #4622 ; [ Clustral
X 1. 83 Hoxh e KREHEMTF 5 M MEGA 7.0, R M
&R 4% (neighborjoining, NJ) 44 2 2 Ge#E LA 5 7] ]
Genebank 163 N & AP H 9 # RING/U-box
A RIERE S # B DNAMAN V5. 22 4 54 5 1)
AT Z B LLR

1.2.3  Glyma. 13G115900 & & & RAz &k LIR

F 16 KM F cDNA Syfsitl, il id Prime 5.0 31}
519, LUE5 1 Y0 Nde 1 EEYI 5, NS 19088
Xho 1 BEUINL g PR LS 1, HEAT PCR 973
e ™ ¥y 5 pET-29b A% 3 ik B4 4, I e
HeXT . Bz Bk B 4L Rosetta-gami 2 ( DE3 ) ( ME A=
W) RS AN, AR & R IRE (100 pg-mL™")
B2 (30 pg-mL ™) HiERY 10 mL LB K535 5
i 3T CHEFRI . TEAA RIREZR (100 pg-ml ')
A HE (30 pg-mL™") (1 LB K323 (4 mL) il
AR IR 3TC G HFRZE 0Dy, 4 0.5, M
— 2P BAE N X HBLL, 55 —2F BN A 1. 0 mmol - L™
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(1) IPTG , 7£ 28C AT BT, 557 6 h )5, i
A% 1 mL,12 000 r-min ' Z.00 5 min, 3] 37, 0
A 200 pL 5 x %[ Loading buffer, Fi2IR%5] , Wik
10 min, 12 000 r-min "' .00 3 min, B I i 34T
SDS-PAGE 437

1.2.4  Glyma. 13G115900 X B £ phi0 4L 32 F 6 &2
Z HERFEI16 TKHBEM(I6 h LI/ h
%) 250 wmol-m ~*-s ™' 1%, 25°C 8555, 24455 —
=N e A T B B K A L Ay, — 1 AR
YRR (CK) , — 0y AT i b PR . R S 4 AR o3
FEW T & A 5% PEG6000 . 150 mmol - L' NaCl,
100 pmol+L™"ABA fif 1/4 MS 32 Wi, 4 w4l
TF5L AT ABA i, 434 0,2,4,8,12,24 48 h
WS — R = IRIRALFIAE 4°C 55 R4 B gt
17,577 0,1,2,4,8 h LS — 7 —th &, JiF
W e ~7 B AR R, - 80°C VKA AR AE, I T RNA
AR, 4T qRT-PCR 7347 ,3 IRE S

1.2.5 qRT-PCR ¥t 5 RNA 42 BOFN %
AL cDNA 55 —4E, Iy fal 1.2, 1, M4 5E A
(1))7 41, M Prime 5. 0 #3128 it PCR 5[4 (3R
1), Chromo 4 [Y & 52 Hf PCR 4l 2 %5 ( Bio-Rad,
USA) i T 47 520 52 8 RT-PCR, i 1if qRT-PCR
MBS Ct B, R 2724 O ik T3 mRNA [ A1 X
FE o A Actind B FAE R S IR IR

2 HBREHH

2.1 Glyma.13G115900 EE CDS #y55p&
PR G A RNACKE 1), IR F 16 REM &
cDNA JHifR , 25 PCR 14455 1 4544 875 bp WY 4%
i (1 2) o RIS %4 pGM-T Ak, #4705 L
XFo W7 25 R R I 9734 3 Glyma. 136115900
HEH
2.2 Glyma.13G115900 15> FLE
T2k T. 2. ExPASy-ProtParam % 7F 25 R % B .
Glyma. 13G115900 JE K 4 % 170 A2 KLW2 , AH X 4
T 419 506. 39 kDa, pl4. 92, Blast 25 5 5%« 7F
S N oK 84 ~ 130 Z SR 7 H A7 RING/U-

1 25 50
Query seq.

Superfamilies

75

box Z5 4%, Frfs 7 51 J& F RING/U-box super family
(K3) ., Hmtiy RING/U-box 4513 (1 % B ¥
5124 : AVCLSQLSVEDEVRELMNCYHVFHRECIERW -
LEHEHENHIPTCPLC, 5 H. &% # RING/U-box &
FIUF S Z 5 LA 45 R W] : RING/ U-box S50 B f <7
PR A 22 DA 2 ([’ 4) .

M 1 2

2000 bp

1000 bp
750 bp 288
500 bp 18S
250 bp
100 bp 55

1 XERMHEZRNA

Fig. 1 Total RNA of soybean leaf

M 1 2

2000 bp

1000 bp
750 bp

500 bp
250 bp
100 bp

875 bp

2 PCR ¥ G EREX&ET
Fig. 2 Electrophoresis of PCR amplified fragments

100 125 150 170

cross—brace motif

RING_Ubox superfamily

3 Glyma. 13G115900 & RING/U-box g &
Fig. 3 Position of RING/U-box domain of Glyma. 13G115900
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RING/U-box & #:)#,

Glyma.13G115900 T..EE\CA?CTSﬁisv 117
Glycine_soja ; 117
Cajanus_cajan 117
Lupinus_angustifolius 325
Phaseolus_vulgaris 117
Vigna angularis 117
Vigna radiata var._ radiata 114
Populus_trichocarpa 118
Arabidopsis thaliana 116
Zea mays 158
Consensus cavcl

RING/U-box domain

Glyma.l13G115900
Glycine_soja

. . TEEVEP 148
. . THEVER 148

Cajanus cajan T IR TSCCEHSS . . ASCVEP 149
Lupinus_angustifolius ; : TPCCFS5SESSICVEP 1598
Phaseolus_vulgaris ] :PLTSSCCHHNS..ATSQPP 148
Vigna angularis 1M SSCCHEYS . . LLCGER 149
Vigna radiata var._radiata i M SSSCHEYS. . BACGEPR 146
Populus_trichocarpa MIWITTS, . . SLARTRA.. 148
Arabidopsis_thaliana YECCGGE. . CONHRISRe2 T)=3WIES . . . . ETCYSTVT. . 148
Zea mays TCELC TeSCIQSLSWEHRS. . 1386

Consensus tepler pll

Glycine soja: ¥HHE K5 5 Vigna angularis: .5 ; Phaseolus vulgaris: 3£ 55 ; Virgna radiatevar. radiata : 555 ; Cajanus cajan : K 53 ; Lu-
pinus angustifolius : e3P 5 5 Populus trichocarpa : A} ; Arabidopsis thaliana : BIEGSF ; Zea mays: £,
E 4 Glyma. 13G115900 5EE#4% RING/U-box EHKEBRTFXFIIZEXT LS
Fig. 4 Multiple alignment analysis of Glyma. 13G115900 conserved domain with other plants of the homologous

2.3 X E Glyma.13G115900 Z %t L 1/ 5347 FE R N — 7 , Ul B L R 7E SR 9 v i 4R
I F MEGA 7. 0 #4438 Glyma. 136115900 [6]  #4R5F (& 5) .
R R GAER, FAT LI Glyma. 136115900 5 & F}

99 [ K& Glyma.13G115900
B K& Glycine soja(KHN45034.1)

A K& Glycine soja(KHN17774.1)

98

28

|

9L KE Glycine max(NP 01235362.1)
A Cajanus cajan(XP 020227537.1)

3£ 5 Phaseolus vulgaris(XP 007154525.1)

5 2 FRE Vigna angularis (XP 0174277841)
99 9 I_— %% Vigna raiata var.riata(XP 014508063.1)
BeM- PR § Lupinus angustifolius(XP 019418703.1)
PEEE T Medicago truncatula(XP 003609920.1)
#HGIF Arabiopais thalian(NP 189929.1)
Bk Juglans regia(XP 018824111.1)
9% M Populus trichocarpa(XP 002309447.1)
92 JHHE Theobroma cacao(XP 007012490.1)
56— # Ziziphus juuba(XP 015888936.1)
91 JII$& Morus notabilis(XP 010107099.1)
F———g———ﬂ
E5 XE Glyma. 13G115900 ZGris 4k #4347
Fig. 5 Phylogenetic tree analysis of Glyma. 13G115900 in soybean
2.4 Glyma.13G115900 EEFHBEAQRKERIE mmol - L") IPTG i & (13535, SDS-PAGE 45

eyt U A B pET-29b-Glyma. 136115900, @R, %5 FHEFATE 19 kDa AbA 2671, 5 U 45 2R
FIH] Nde 11 Xho 1T HEATXEEVISAE(K 6) o HI1.0 AAFF, sl 1T LUS EBEITRAIBTFE (K 7) .
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M 1 kDa M 1 2
180
15000 bp 130
10000 bp 100
7500 bp | 70

pET-29b

5000 bp
5245 bp 55

2500 bp
40

1000 bp 35

513 bp 25

250 bp
Glyma.13G115900

15

B 6 pET-29b- Glyma. 13G115900 R #ZR 1= F AR ERYILEIE
Fig. 6 Identification of prokaryotic expression vector
pET-29b-Glyma. 13G115900 by enzyme digestion

2.5 Glyma. 13G115900 % [E %t i3 15 fiv 38 B4 0 52
ST
PCERAITHT Glyma. 136115900 F£[H A mRNA
KFE(E8) . 4ERTBIR, 2 PEG Fl NaCl £bH5 , %
HEFR RS CK ML 2B B TN B, 5
STE 24 F112 h ik B /IME , PEG b3 1) K3k 212
LI NaCl 203 3 W] 2. (181 8A \B) . 7E ABA 5 &

& 7 Glyma. 13G115900 & B SDS-PAGE 41
Fig.7 SDS-PAGE of Glyma. 13G115900 protein in E. coli

T, 5 CK A EE N Y mRNA 252 S 3 e BTt
JE FRERR S TE 4 h Rk (g, A 2
CK /Y 13 £5;8 h J5 ik & IR R, SR 7E 8,12,
24 F148 h i) g RN B Fs AR IH B 2w T CK
(K8C) . TEARIMALFS , 1 h 5 RS BT,
B 5 2Rk i BN R, AR ET 4 h B SRR B R B AR AR,
fi&F CK,2 h ik 2 0 h K-F (1418D)

A B
3.5 m K s B CK
3.0 B PEG o ®m NaCl
£ 25 £ 10
0 & 0 &
i & 20 i 5 08 .
®E ® 8
BE L0 .
% 1.0 % 0.4 e
==} =}
0.5 0.2 % %
%%
0 0
0 2 4 8 12 24 48 0 2 4 8 12 24 48
fif 18] Time/h fif 1] Time/h
C W CK m CK
16 gasr 25| m % Cold
- 14 | £ 20 ”
g 12 g 2
0 w0
ﬂg £ 10 ﬂ"ij 515
KE 8 o ® 8
.,r;{ g . i ",.;‘ ,; 1.0
B o £3 .
é’ 4 = >k é 0.5
2
" 0
0 2 4 8 12 24 48 0 1 ) 4 8
fif 18] Time/h Fif &) Time/h

APEG b3 ;B NaCl AL B C: 75 RRALER; D 4°CARTRALRE,

Xof HEAHLAH A R 22 5

A: PEG treatment; B: NaCl treatment; C: ABA treatment; D; 4°C treatment.

ence at P <0.05 and P <0. 01 level respectively.
8 PEG.NaCl,ABA #1 4°C{RiB4E T Glyma. 13G115900 E [E # Rz 2
Fig. 8 The response of Glyma. 13G115900 treated with PEG, NaCl, ABA and 4°C

AR R P <0.05 fil P<0.01 /KT Y

“and " indicate significant differ-
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UL b g5 B30 BH bR T % a8 X Glyma.
136115900 KK Y 2 3k i A7 i & 2 i 4, He 3
FRALBR 25T, i 5 R B % 3k B 0 2 B o I AR
b, I Z L R AT BB ABA 2422 SAEA Y ihia
N2

3 #it5itie

UTAER , W A A W 10 58 43 1 I 9 %) TR R e
2 5 R ORI B DR BRI ST L R T
— S R IR U-box ZR 5 KL BRD6 2 5 30 58 10 288 I
IR AN SRR B A . o & & A J LR 9 b X
U-box FE K 5% B R HE A Sh BEVEAT T %8 2 R4 #r o
BN, 7ERARE SR 2 RK R L R A i BRI AR &2
U-box JE[H" | HRalt, i HEAT 1R IE) (300 30 1 A
IR E 3 U-box 2 RN 4100 . £F
ELONl 2 R T A FE N AR B R B 125 A3 [ 45 7
A U-box 59 & A B, EAHESE D, ik Xt
AN[E ] g dE RING/ U-box & 11 A9 2 35 1R )7 51 idE
T2 T & B, RING/U-box £ 4438 75 44~ 4 Fl ]
AR SE B . KT Glyma. 13G115900 % %t i3 4k
RN, 1% 5 7R & BHE 9 b ) At 2 AR SE
L S NIAGI /G =
FOE ST 2B, U-box 12 45 52 % 1 =
SR AR A W aE A e B, 7E 4B RS I Y, AiA-
CRE276 (AtPUB17) # 1 72 — 7 U-box E3 2 K &
TR, AR BB R N, (HR) Y —F e 38 55 B,
SRR AE R . 7E TSRO T, APUBIS
/ AtPUB19 H1 AtPUB22/AtPUB23 4> %IfEH ABA &
A ABA M M A AR B T PN Y TR
2L RS 7 GUS & PR 2 4047 & B Ay Ak
YA RS S VpPUB24 KD B33k , ) 2 i ot
WAbEL, F AN R BURE GmPUBS JE N 7E 1
I RN ABA FH @B S AL S,
IO R ABA A 5 Wi o7 5 P 1) 2 3k 27 31 JE A= b
PRS2, TEASBF ST, Glyma. 13G115900 K& [H 3
TR A2 W i aE R W B8 3, FLrh #E PEG AT NaCl {5
SR AR, IF B3z PEG 52 YRR
T NaCl, Glyma. 13G115900 K:[X 52 ABA iS5 i 3%
e 2R BT FRATT N % B R AT R AR T
ABA i85 SR Y0 R 2, ELAAR I I HLE A
i TRRATHE— D5
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