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Abstract: The soybean Glyma03g263000 gene encodes a RING-H2 zinc finger protein, its expression level is affected by

soybean cyst nematode infection. In order to provide references for further clarifying its function in nematode resistance, this

study performed a bioinformatic analysis and cloned CDS region of the gene from a disease-resistant soybean variety by PCR

method. To obtain the purified target protein, prokaryotic expression vector pET30a-Glyma03g263000 was constructed and

transformed into E. coli Rosetta (DE3) strain, we set different bacterial concentration, TPTG concentrations, temperatures

and inducing times, and detected the target protein by SDS-PAGE electrophoresis to analyze the conditions for inducing the

expression of this protein. Bioinformatic analysis showed that the gene encodes 260 amino acids with a molecular mass of

27.88 kDa and a RING conserved domain in the 102-145 amino acid region. Through the analysis of induced expression

conditions, it was found that temperature was the main factor affecting protein expression. Glyma03g263000 protein is a water-

insoluble inclusion body protein, which can be obtained after treatment with reagents such as denaturation and cleavage. The

results of this study laid a theoretical and material foundation for the functional analysis of Glyma03g263000 protein.
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DB TR YIS 5 T 2 BMR 5 5 o R 4 AR
FAY AR IT P 2l ATL BB, (4% ATLL
ATL6 (ATLY Fl ATLSS/RINGI , ZEHI Y Gy vh & 45 E
FHUORT SAEE S ATL S OsBIRF1 2 5 %6 48 5t
ARG BER Pseudomonas syringae pv. tabaci W18
B gRTATE A A 56T RS RING KR
125 B S AR SCHGE

AR 2 05 b R R B Glyma03g-
263000 F: N %2 K &M FE 2 Ht ( Soybean Cyst
Nematode , SCN, Heterodera glycines Ichinohe ) 153 J&
B FEFGEA HEWHZ I H N B8 AE K ST SCN 7 I
RARAE . AW 58 LUK B2 S BB 0 A1 R}, v B
Glyma03g263000 FE[H CDS [X 38, My His b2 %
FEARBA T AE KM ¥ 1 b e 3k, T 4R 45 4 Ak 2R
F L IFOUAE TPTG W R K i S 8] 55 28 2R 5
WA, AR MR Glyma03¢263000 # 1 7F
TR ST S H AR W)~ D RE AT 5 28 7 RIS
KA R

1 #R5FE

1.1 ##
PRI SRR K 7 52 B (TR BH AL R 24
I ST TG 2% ) |

16 F W ( Escherichia coli) DHSoa 1 A iR 56 = 1+
F£, 16 F 1A Rosetta( DE3) 1 4 RARAEALRHL (AL 0)
ARAH,

TaBEZ AR pGEM-T easy Vector W [ 5% 22 k% A4
PIEARA IR A, JEA% R IB HAK pET30a 14 H AT M
FIEWR A RA A, BR&E N YT Hind 100
(Code No. 1060S) #1 Xho I( Code No. 1094S) .DNA
Ligation Kit Ver.2.1( Code No. 6022Q) ¥l H % H
BEAYIEAR (LR AIRA R BIRKEBERL DNA (7]
WA & (B3R ) TIANgel Purification Kit ( DP219-
02) g 7§ RARAE AR (dbmt) AR |, Bkt
FEHUA T & Plasmid Extraction Mini Kit ( D100-50T)
g A b stk R R | His AR 8 H 4l il
150 & (M A8 4 7 AU 78 ) His-tag Protein Purification
Kit( Denaturant-resistant ) 4 [ 38 = R AP F A, ik
57 & M marker 1 [ F€ SCRHT AL 5T B A R

VNI
1.2 7k
1.2.1 AHEEFo5H  TE NCBI Mk (https://

www. ncbi. nlm. nih. gov) &8 Glyma032263000 F#£H
Yt 1) A FE R ¥ 91, #1] H ExPASy-ProtParam tool 7E
LA 43 BT Glyma03g263000 4 [ i 4 F Jii &
(http://web. expasy. org/protparam/) ; &k | SMART
TELR KA (http ://smart. embl-heidelberg. de/) i il
HEARSFE I A H SWISS-MODEL ( https : //swiss

model. expasy. org/) ZHTEE FH = L5,

1.2.2 XK CDS R £% 4l NCBI fRkES%
J¥ %1 XM _ 003521788, fifi H] SnapGene 7E £ 4K
( HTTPS://WWW. SNAPGENE. COM/SNAPGENE-
VIEWER) & 1135 R R SR 3 51 9 ( LS 9.
5'-cc AAGCTTATGGGTGACTCTTCCGC-3', F i 7l
¥ .5 -ccgCTCGAGGCTCCCTGATCCTGGTTG3") , T
RILRFRAy 43 AR Z Hind 11, Xho 1 BEYIAT A, LA
cDNA BRI 3% H (19751, PCR 3 87K & . AR
FTFWHLI& 2 pl. Tag B 25 pl.ddH,0 19 ul.
PCR R #2520 : 94 C TAE 4 2 min; 94 C A8 P
30 5,58 °CiB Kk 30 5,72 °C ZEAH 90 s,38 HH;
72 CHEAH 10 min, PCR ;=4 28 I [0 WU e [ 5
pGEM-T easy AR 4 BH R B 6 58 248 TAEY) T
T (i) WA A BR 2 w1

1.2.3 RAREBMAME  H Hind UL F Xho 144
DU XA 1 PH A o B oo 5 J A 6 38 314K pET30a
HEFT LRI, 28 By B W6 e F Uk s Rl A B
W L% 2 B TR B L A i A R R AR AR
pET30a-Glyma03g263000 , ¥ 5 4 5k 4% Ak 2 K
FFHE DHS o, 2B PCR LA K J5RE XU U] 25 %k FH
PEJG % A TAEY () e A7 FRZ & 100, 5
IEBA I BEPE B RO 2

1.2.4 FAFRGFFEEIEHEHL KB FER
& 4 Fi oKL pET30a-Glyma03g263000 %% ft Rosetta
(DE3) B2 A5 4 i, PR T V% 4570 T LB WA K
FEHE (A 50 wg-mL ™" Kan) H1,37 °C,200 r-min "',
ARG . FERIRRFR 50 19% B TR RN T
50 mL LB WA 3R I 5 (%A 50 pg-mL™" Kan),
37 °C,180 remin "' HiFEE 0Dy, M 0.4 ~0. 6, AL
WelE /399 0.1,0.2,0.5 F11.0 mmol - L~ IPTG,,
37 CHRHRGEFE 4 h, 3147 SDS-PAGE Hijk, [HA}, 78
B OD gy, 23 914 0. 6,0. 8, 1.0 B fin Ak i
1.0 mmol-L ™" i IPTG, 43 I 7E 28 F1 37 C WS,
1£0,2,4,6 h HUFEIF 17 SDS-PAGE HiiK .

1.2.5 &GTEids B oL iFSMASSAE
W4 COAER L BIRES T 4 °C,5 000 romin ™'
B0 20 min, WA B AR DT UE, B R 1 x PBS 2§
R R UK EEB A B, 4 °C,5 000 remin ' B0
15 min, Y5 BE 5U0VE, 4351347 SDS-PAGE
PG

1.2.6 FAFRGAA [ 5 AR M
S E A VK R PR R AN 54 °C,10 000 g B0
30 min, f 78 20 pL L¥E, H TR 20, IRERT
PIEET UK L B30 pl IR A YA 50% A8 PR
e, S HrEERE 3 YR N A BT TR, 4 C E 18 RE S, Al
I SRR A A IRA W A S T ATIF
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B2 3 M

JCHR 3 TR AR R ZE R 1 mL AR R
RS S B RE 5 W A 1 mL 78 P 0k % R TR A
5 WM 500 pl AR PEPER R L 1 5 Wk, XTIk
R HRE L BEAT SDS-PAGE HLIK /3047 .

2 HBRENHR

2.1 Glyma03g263000 = H £ 915 BZ 45

IYHTEE R, Glyma03 263000 K [H 4 5% 260
ANEIR, EH T s K 27. 88 kDa, ixEH AL
1 > RING RSP E5F I, A7 T2 102 ~ 145 DR LR
(El 1), Glyma03g263000 # [ = g% 45 A4 il ) 2%
e 2 frs

I- RI\NG a =B =
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1  Glyma03g263000 & B R &EHEREE
Fig.1 Schematic diagram of Glyma03g263000

protein conserved domain
2.2 Glyma03g263000 E[E CDS X 5=f&
DUJK e 37 BT MY cDNA MR, PCR § 1545
B 1 2525 780 bp BY &4 (18 3) , W3 45 5 5 NCBI
BOPE R R W T 5 — 8, R R DR
Glyma03g263000 FE[H

A
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2 000
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2 Glyma03g263000 & B = Kk &5 7l
Fig.2 Prediction of the tertiary structure of
Glyma03g263000 protein

M. DL2000 Marker; 1 ~4. HAYFERH PCR 724,
Note ; M. DL2000 DNA Marker; 1-4. PCR products of target gene.
3 PCR ¥ i#8F B rEE&N

Fig.3 Electrophoresis of PCR amplified fragments

2.3 pET30a-Glyma03g263000 ER R
FIH Hind 101 F1 Xho 1 SEGEVIN #5244 Glyma03g-

263000 F PR % H B JFAZ R IR 8K pET30a |, BHIK
PCR (& 4A) 5 ki AU U H vk % IIZBE R i o 5
pET30a #AKZEHE (K1 4B) .

1E:M. Marker; 1 ~4. B PCR;5 ~8. pET30a-Glyma03g263000 R s
Note : M. Marker; 1-4. Bacterial liquid PCR; 5-8. pET30a-Glyma03g263000 plasmid double enzymes digestion.
B4 FHAFMER PCR RNEIHIE

Fig.4 Bacterial solution PCR and double enzymes digestion of recombinant plasmid

2.4 EAEBRIEFMHHIE Feak I (1 5A) , Ul W] vk 3 B0 A A R

& 4 R ORL pET30a-Glyma03g263000 % 1k 5]
Rosetta( DE3) FPRHT , 97 KIG TR 2K 0Dy, 153 0. 6
iF, 23 I A S R 0.1,0.2,0.5 F11.0 mmol - L~
IPTG,37 Cif5% 4 h, 5 AR IPTG 5 S ik B X i
HFRIBMEm, 4558 Bn, ARG FEY) 34 kDa
A H 9 A0 78 TPTG W 1 mmol - L")

ENE SN

TEBEIR 0D, 43919 0.6,0.8,1. 0 W AL i
BN 1.0 mmol - L' 1) IPTG , 435 7E 28 #1137 °C i}i75
S #£0,2,4,6 h BUFEIF 4T SDS-PAGE HLik, 7E
28 CEF 4 h Rk (K 5B) . 7837 €, A
PR OD o AL B8] 22 S5 AN 5 (B 5C) o 45 SR Ui,
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28 CiES 4 h Hifi 4 pET30a-Glyma03g263000 T4 H MR,

kII;aM1234567910 k§aM123456789101112 kDSM123456789101112
180 180
130 95
95 75
75 55
43
55
43 33
3 25
25

0.6 0.8 1.0 0.6 0.8 1.0

T AR IPTG S BE X 8 A R 2 I M. 3 00 7 marker; 1 RIBES A ;2 ~5. % 0.1, 0.2, 0.5,
1.0 mmol - L ™' IPTG R 25 8%; 6. RIFEFHEMEN,; 7 ~10. K 0.1,0.2,0.5,1 mmol - L™ IPTC FFHEHEN,
B.28 C AR ODgoq fH LA K5 I I XTEE (FIRIBMSE I ; 1. KRB A8 2. a8, 3. KRB EUHM; 4 ~6. 0Dgy
F0.6 BT 2,4,6 h IEAEN; 7 ~9. 0Dg, HO0.8 HFiEF2,4,6 h A ; 10 ~12. 0Dy N 1.0 BT 2,4,6 h 1
FHEM, C. 37 C TR ODgy (B L L 5 SR & (AR, LB 7SR B &,
Note: A. Protein expression induced by different IPTG concentration; M. Protein molecular weight marker; 1. Empty plasmid
uninduced ; 2-5. Empty plasmid induced by 0.1, 0.2, 0.5 ,and 1.0 mmol-L~! IPTG; 6. Recombinant protein uninduced; 7-10.
Recombinant protein induced by 0.1, 0.2, 0.5, and 1.0 mmol - L~" IPTG. B. Protein expression at 28 °C induced by different
0Dy value and times; 1. Empty plasmid uninduced; 2. Empty plasmid induced; 3. Uninduced recombinant protein; 4-6.
Recombinant protein induced for 2, 4 ;and 6 h with ODgy, at 0. 6; 7-9. Recombinant protein induced for 2, 4, 6 h with ODg, at
0.8; 10-12. Recombinant protein induced for 2, 4 ,and 6 h with ODgy, at 1.0. C. Protein expression at 37 °C induced by different
0Dy value and times, others are the same as B.
5  Glyma03g263000 & A% SR IE £G4 FiE
Fig.5 Screening of the inducing expression conditions of Glyma03g263000 protein
2.5 Glyma03g263000 EB A EEESEBL4WL PR pET30a-Glyma03 263000 41 % 11 45 i1k
Xt Glyma03¢263000 FALE H B rTIEPEIEATE 5, UE4TSDS-PAGE L KR I , 7 22 1 288 fif ¥ Uk ¢
RN, EIEBP A ER, MUt P E B JRARRRR A A S VR R, 7R Ve BB K IE
E A, HERE 4L A Glyma03 2263000 4 AN Al ¥4 1 H i %47, BSOS AT 345 446 /9 Glyma03 263000
WIRRE A (B 6A) , KU TR EA LML, His  EH(E6B)
A B

kDa M 1 23 4 5 67 kDa M1 23 45678910
. 180
30 130
75 75

55 55

43
33

43

33

25

25

e ACAAMESEE ; MM it marker; | A EHERIES; 2. 8IS, 3. HALRES; 4. HAFES; 5. BAFEFHLE
W 6. EAF T LN 7. MAFESAUOE, B. A, 1. 28, 2 BARARES; 3. MEARR; 4. EHFHE; 5 ~6. 2
PERPBE YR 5 7 ~ 10. DRI

Note: A. Solubility identification; M. Protein molecular weight marker; 1. Uninduced empty plasmid; 2. Induced empty plasmid; 3.
Uninduced recombinant plasmid; 4. Induced recombinant plasmid; 5. Induced recombinant bacterial liquid; 6. Induced recombinant
supernatant ; 7. Induced recombinant sediment. B. Protein purification; 1. Empty plasmid; 2. Uninduced recombinant protein; 3. Bacterial
lysate; 4. Passing through liquid of sample; 5-6. Washed with denatured lysate; 7-10. Eluent.

Bl 6 Glyma03g263000 EEWARIELEER AL
Fig.6 Solubility identification of Glyma03g263000 protein and purification
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3 i

RING 45552 1 4> zine finger (ZF) M AR
SERYIXI, AL F 40 ~ 60 N E LR IR I, H— U5
H o Cys-X, -Cys-X (939, -Cys-X | 3, -His-X, 5, -Cys/ His-
X,-Cys-X 445)-Cys-X,- Cys[m] o MR Z SR,
& RING S5 5UE HE W BA B3 2 RIEEREE,
AT R E A b B HEVER, W 240
MG 8, A KRG 5155 PGS 2
ey aa iz 4 Hodp RING-H2 J& RING-
ZE RN R L B H AT IR, TS A
RING-H2 &5F3 4 ATL 25 (S REAIF 5T 35 2 A0 5 9
JFY AR A K R E T,

HEAYMERZAEYRBREYTH T RS
G EE, Jof HERN R IA R G, X T 8K fige
FRAEFHECEZE, HTEERILERGEH N
FAR Y0 5 A R AR R, Bz
AP Horp AR R T B ( Escherichia coli) 3635
A R AAT R 1 S5 TR (PR ) i, AR
i, FESERRIAEE i, 38 AR N W) G T 2 B
W RIBE K, ERMFFE T, BT (RNA f R
FES L 1Y AN 7] 23 3 B B 26 285 Bt 1) g o2 M. 9
A P 10 Ay Ml 2 2 S, TN 28 e SR
RACH AT A B85 Glyma03g263000 %
WA BN FRZ WEBEM TR, BT, A
G Rosetta( DE3) [# #E R 15 H W& H , 1% 3 R AR
FKWGFF = 1 6 FFG A % 1%+ (AUA L AGG,
AGA .CUA .CCC .GGA) XJ 17 [ tRNA , 47 = ELAZ% L A
IR R G IR R KT

AR K G Glyma03g263000 F [F F4 #HE 2] JF7
ik Ak pET30a I, iZ 3R MARTE MCS X C % 1 N
Ui AL 6 ARSI His A28, FTHRIA Y N by
T pET30a KT 9 i fih F 3519 59 D2 EEMR, C Ui
TA Glyma03g263000 J73) Jitith 3 1k 1Y 260 > 24 &
B2, 5% 75 K/ M 34. 37 kDa, A BF 5% 45 5 8%
Glyma032263000 H HJ4574 50 F 5 29°4 34 kDa, £ik
FEYI SIS HANST . IPTG V5 &b 4 R
1 mmol-L™" IPTG if5 5 T 8 Rk it fe iy, {H 5 HA
R T RBREAHZEARZ ST 4R
LY L RTF] 00, fEXF T8 1 238 B R IR K
Glyma03 263000 & [ 1Y 3% 35 FE W HR 128 52 1 B2 5%
MK, 7E 28 Cif5 TRk . AT
FE SR RINIZE A DAL R E A AE, T REH T
HEARKHFRN S EED, REABSRREAKR
e, T 20 4 1 A B RIS I I R

AW G X & His 45 % 19 pET30a-CGlyma03g-

263000 F 418 I T4k, 7R 28 M AR W e U R AR
RS 456 B A VR B, 6 R v vkl Hh Al Ak 2R
HH B4, 48 K28 RING 1 U-box 251 4lifk
FEALWINZ FRM, B E3 WGP AR5
Wit R R AL A, XA T — 2T
AR I FEAR P | S IR Sz 2R AR A 5 3 5 25
FEfl, RIS BFSEE5 2R Glyma03 2263000 45 [ i °
IRESE RE MR RSN EAE SRR 5T 2a 52 T 3Rl

4 it

A FE A RT-PCR A 53 MR i b T
Glyma03g263000 11 5¢ % J i HE . 1% H [ 2 i 260
ANEIERR , B 0 T I 27. 88 kDa, % 5 FITESH
102 ~ 145 PEIERAL T 14 RING FRSFEEI, AL
I pET30a-Glyma03g263000 Fil & ik 4k, H
FER AT I P R sk s R aifb s R 50 0
IPTG %M 1 mmol-L™" 28 Ci5S 4 h, 458K
F5¥ Glyma03263000 £ [ 7 AH H 14 P9 1 9 3 P 12
A= W) D) REBE RE FIIE b RLERE
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