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Bioinformatics and Expression Analysis Under Stress of Soybean Glyma. 05g22700. 2
Gene
LIU Chen, WEI Ya-ting, YU Yue-hua, NI Zhi-yong

(College of Agronomy, Xinjiang Agricultural University, Urumgqi 830052, China)

Abstract: In order to study the function and principle of serine/threonine protein kinase encoded by Glyma. 05g22700. 2 in
the process of abiotic stress resistance, and promote the development and utilization of soybean stress resistant candidate
genes, this study carried out the homology sequence, protein structure, phylogenetic tree and transcriptome analysis of
soybean Glyma. 05G222700. 2 gene by bioinformatics method, and analyzed the expression in different tissues of soybean with
qRT-PCR under salt stress. The results showed that the coding region of this gene was 2 040 bp, encoding 697 amino acids,
with predicted molecular weight of 656.54 kD and plI8.026. Multiple sequence alignment revealed that the
Glyma. 05G222700. 2 protein contained a Pkinase domain. Phylogenetic tree analysis showed that the protein had high
consistency with wild soybean, mucuna, and red bean. Transcriptome data showed that the Glyma. 05G222700. 2 gene was
expressed in various tissues of soybean, among which the expression level was the highest in seeds and the lowest in roots.
Fluorescence quantitative PCR results showed that the Glyma. 05G222700. 2 gene was expressed in hairy roots, stems, and
leaves under salt stress, with the highest expression in the stem and the lowest expression in the leaves. In the hairy roots, the
expression reached the maximum at 12 h, and decreased at 24 h. The expression level in the stem increased and reached the
maximum at 24 h. The expression of the gene was not stable in the leaves, and it didn’t express in the leaves for 2 h under
salt stress. The expression of the leaves reached the extreme value at 6 h under salt siress and was higher than that of the
control , and the expression under salt stress was lower than that of the control at 12 and 24 h. It is inferred that this gene may
play an important role in the resistance of soybean to salt stress.
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22 AR/ I B IR E WU ( serine/ threonine pro- (Rl B vh 4 i % 2 (0, & ] LLEAL 2 Fh D fiE
tein kinase, STPK) J& T8 F I h A9 — 28, T e SEEIBOBERRAL, WnA2 1k M52 g N EE 1 4E,

W7 B 85 :2020-02-27

EETIE : [H K A AP 54 (31860295, 31660295 ) 5 K 111 7 4F 31 4] (2018Q018, 2018Q002 ) 5 5 $ A4 b I 2 4 4 K 2 £k A 3 1 A
(dxsex2020040)

E—EERA R (1995-) 5, Bk, EE NSRS T AW . E-mail :874287688@ gq. com,

BIEE : TAL981-) 2o, {lt LI, EZ NS HS TF MBI E-mail: yuyuehual213@ sina. com,



544 K 5B ¥ 4]

T3 — 25 V855 40 i B 22 R A A i 30 T4 ok
W58 % IR AR By 9 T 6k 15 22 S/ 9 B R 7R 1
VU S DRI, X TR SR 30 T R A 1
BN, 5 28 B TR/ P R AR 1 S 4 AR S M E 5T
HATEE L, 2R/ 9 R RE 11 e % 0
RS SRMEEIa G S S0 . PR, &
W2/ F R 25 TV 7 A 52 B AR 2R B st 3 e
EE TR TR . B 1% B FE Y R
AT, B 00 25 A v 22 R I R R AR R
EHE IR . MBI P KBRS A
PR 2R I R I 5T A L, Herh 2 5 300 R I R 1o
B NG JES RN R R A 23 AN
PRI 9 AtLecRK2 £ J& THIY RLK R, A
2R/ TR TR B R v, 9 2 5 b aa x
Ri . b A 22 B R R R R 1 RS T RE Y
DSsTpK JEF (I FIATER: K F B2 b ik e ™ |

gma-miR4359b & K T ) AE 4 5F miRNAD
it F) 5 Solexa 5 il £ M ¥ B & M gma-
miR4359b TEER I T 52 EH 5, Hai & il
i FR BT R B gma-miR4359b 754
BT ¥ ERIKR, Glyma 05G222700. 2 R [H &
gma-miR4359b F i1/ B AR A SIE DN, 9 B H A 22
ER/ IR R P TR, AT RETE R TR H AR
A I 3 S AR R B AR, AR BESEXT Gly-
ma. 05G222700. 2 F:H #4748 Y{5 H %5 qPT-PCR
SRR, it — 2B SE% I PR (4 2 W2 D R 2S5 LR

1 RS 7%

L1 ##

PSR G AR A 8L Williams 82, ¢ A 5 4R 0l
FlaBelE Y BL 2 0 58 B4 o 5% 8 ep O BTt aF
UL TPt

cDNA 25 —48% 4 33 5 &5 . TRizol . qRT-PCR iz
R BT T KRR A R A

1E 504 E Phytozome V 12. 1 (http://www. phyto-
zome. net/ soybean. php)"* ##22159.5] Glyma. 05G222700. 2
FEHEFH, M GenBank | F 75} K5 ( Glycine soja) |
WE¥ F ( Mucuna pruriens ) . K 5. ( Cajanus cajan) .
A5 (Vigna angularis) %% CDS X & £ 5], 5
Glyma. 05G222700. 2 X CDS X JE47 [FIEYEHT
1.2 58igit

PRt 14— 1 Williams 82 ¥FRi7EE 57 £h

B IR 20 d RS IR Uk A K TP ESR S d, 4
KB A EA 250 mmol » L' NaCl () Hoagland

EIRWH A BIALEE 0,2,6,12 7124 h, RAELLFH Y
KRR 225 BRARA L, B ] B 3 A~ B
I ORI R Y SRR T B At 4, TR
PRIV TR, TRAT- T - 80 “CyKAf, I T & RNA 3L,
qRT-PCR 73 B 2H 2 45 S5 14 2 36 15 0 F 6 36 4[]
BF[E] Glyma. 05G222700. 2 FEH A FRRAEAAE D .
L3 Fik
L3.1 Ay 8554 FIH DNAMAN #4550t
Glyma. 05G222700. 2 FEPH (P SEAL A%, FERE | 25 L
FAE A5, F ] DNAMAN 45 MEGA
BAHHIERER G . FIH Predictprotein (hops://
open. predictprotein. org/ )"’ 5 SWISS-Model ( hitp://
swissmodel. expasy. org/) 00 2R R T Glyma.
056222700. 2 FEN G 8 A Y — 2 5 = 2 4 Hy it
fF. 3 Phytozome V 12,1 ZES AT Glyma.
05G222700. 2 B A 1) 20 SR S R GA A% O, IT I 1
N TEGL B A R EDRL
1.3.2 % RNA 23 % TRizol 17 4RI T
FHLFEAR S RNA
1.3.3 cDNA & & FIHRMRALA RS A B
FastKing RT Kit ( With gDNase ) FastKing ¢cDNA % —
G RO & (Fe R AL G UEL RNA Y ¢DNA,
1.3.4 qRT-PCR  # 3 /8 9 #L 35 &£ Phytozome V
12. 1t Glyma. 056222700, 2 3551, 5% Jfl DNA-
MAN 6.0 41 1T qRT-PCR 5[4y 05G222700. 2-F .
5'-TTGAAAACTAATGGGCCC-3" F1 05G222700. 2-R ;
5'-AACCCATCTCAGACCTCG-3' , " # H i) i K JE
J9159 bp, ZBRMLAL T 1 5R P R AT A
Oy R H Y BER AR ik 5,3 IR A,
1.4 HFESHF

SRFH 2788k b 3 IR A 2 3K K F, AL
GraphPad Prism 5 {440 FEHE

2 #ER5H5H

2.1 Glyma. 05G222700. 2 EEF 5491

IR Glyma. 056222700, 2 3£ %5114 832 bp,
Hrr #5 9fith X 42 040 bp, 4ifith 697 4> HEM2 , #
FENTFRE S Sy @R IE m P8 L, PB4 E
40205561 ~ 40214256, % i IX 4045 592 o K& A
(29.2% ) 568 B 3L T(27.84% ) 489 I Hf % G
(23.97% ) F1 391 PHEHEE C(19.17% ), 4+ F 1=K
656. 54 kD, pl8. 026,

Yfih 697 N MR, LG 82 Fhom A ( +) &
HR (K R) 76 FhommRrE( - ) LM (D E) 225



4 34

X R4 KT Glyma. 056222700. 2 FEF AW B2 5 B 4 18 70 M

545

Pl K P2 R (A TLLF W V) F1 190 Ffib 14 22
FIR(N.C.Q.S.T.Y), TEAKMITH] 403 ~637 fii
B R 5 8K T ( XP_028233766. 1 Cajanus soja) i E
# o ( RDX88605. 1 Mucuna pruriens) . K & ( XP _

020215862. 1 Cajanus cajan) .7r5.(XP_017441417. 1

a KT (X7BRNBMCO14 Glycine max)
B KS (XP_028233766.1 Glycine soja)
FIEFES (RDX88605.1 Mucuna pruriens)
KRS (XP_020215862.1 Cajanus cajan)
775 (XP_017441417.1 Vigna angularis)
435 (XP_014510700.1 Vigna radiata)
—tk consistency

Vigna angularis) fllzk 5 (XP_014510700. 1 Vigna ra-
diata) HATAIL Pkinase £ [ 45K 48, — Stk 73501 4
99.85% 94.55% 93. 68% 93. 37% #192. 68% ., 1F
248 ~274 275 ~290 fi EAMFEAE 2 MRS A% B2 DX J
(1),

KS (X7BRNBMCO014 Glycine max)

BF RS (XP_028233766.1 Glycine soja)
FIFEES (RDX88605.1 Mucuna pruriens)
RS (XP_020215862.1 Cajanus cajan)
FRE (XP_017441417.1 Vigna angularis)
£} (XP_014510700.1 Vigna radiata)
—Htk consistency

AS (X7BRNBMCO14 Glycine max)

B RS (XP_028233766.1 Glycine soja)
RIFEHEST (RDX88605.1 Mucuna pruriens)
KRB (XP_020215862.1 Cajanus cajan)
FRE (XP_017441417.1 Vigna angularis)
£%5 (XP_014510700.1 Vigna radiata)
—H% consistency

K& (X7BRNBMCO14 Glycine max)

B AT (XP_028233766.1 Glycine soja)
FIFEES (RDX88605.1 Mucuna pruriens)
K (XP_020215862.1 Cajanus cajan)
7R (XP_017441417.1 Vigna angularis)
£ (XP_014510700.1 Vigna radiata)
—HtE consistency

K (X7BRNBMCO14 Glycine max)
BFAT (XP_028233766.1 Glycine soja)
RIFEES (RDX88605.1 Mucuna pruriens)
RS (XP_020215862.1 Cajanus cajan)
7R (XP_017441417.1 Vigna angularis)
£25 (XP_014510700.1 Vigna radiata)

[EL QL AT GGF[S|QIINF|L AE GGF|GS[VHRGVLIZDGQVIJAVKQYKL AS[TQGDKEF|CS|[E VE] N | 454
[EL QL ATGGF|S|QIANF|L AE GGF|GS|VHRGVLIZDGQVIJAVKQYKL AS[TQGDK V PN | 454
EL QL ATGCHS|QIINF|IL AEGGF|GS[VHRGVLEDGQV] 452
EL QL ATGCF|S|QWNF|L AEGGF|GS|VHRGVLIZDGQV] 453
[EL QL ATGCE|S|QIINF|L AEGGF| 452
EL QL ATGCFS|QEINFIL AE GGFGS|[VHRGVLIZDGQV] B | 452
elqlatgglffsq nflaeggfgsvhrgvl dgqviavkqyklastqgdkefcseve lsca
GF|C VIR GRRISL VYE Y]§ 514
IBe GRRISL VYE Y} 514
QHRNVVNLI] E RIBLVYEYIBRCNG 4| 512
QHRNVVNLI§GF|CV]a RISL VYEY]S 5 5138
I2NGRRISL VYEY)S 512
IGFICVINGRRINL VYE Y DS[HL YRRKQNVL EWS|ARQKI] 512
gqhrnvvmligfcv grr lvyey cngsldshlyrrkqnvlewsarqkiavgaarglry
VHRDNVRPNNI 574
VHRDVRPNNIIT L THDF|E AL VGDF|GL ARWQPDGDNGVETR V] 574
VHRDVRP NNI 572
573
572
VHRDVRPNNI 572
lheecrvgci vhrdmrpnnillthdfealvgdfgl arwgpdgdmgvetrvigtfgylape
S| INRPKGQQCL S[EWARPLLEK@AIIYKLNDP XS
INRPKGQQCL S[EWARPLLEKSAI 634
[VLLELTGRKAVDIINRPKGQQCL SIEWARPLLEK@AT)Y 632
633
632
632
L RNSYVDQE VI{RVL QCSIS|L.C 678
SIL RN VVDQE VR4RVL QCS| 678
€L RN[@ Y VDQE VIRVL QCS| 676
L RNEYVDQE ViRVL QCS| [GRDPHL RPRVS|QVL RIgI EGDI 677
L RN YVDQE VERVL QCS| 676
NIL RNV VDQE VMRVL QCS| 676

1rn

—HE consistency

200

JTHEFRIR Pkinase 5435 ,

yvdqev

rmlqcsslcigrdphlrprmsqvlr

300

Boxes indicate Pkinase domain.

1
Fig. |

93.68% ([&2).

2.2 Glyma. 05G222700.2 & [ &5
Glyma. 05G222700. 2 & H /H 26.95% 1Y) o« — F]
IR B W2 BE ( @-helices ) | 21.5% ZE f#1 4% ( extended

250 AL 43 BT & IR Glyma. 05G222700. 2 5
WK & (XP_028233766. 1 Cajanus soja ) B8 75 ] —
g3 b, ER — B 96% , 5l £ G
(RDX88605. 1 Mucuna pruriens ) — 504~ 94. 55% .
575 (XP_017441417. 1 Vigna angularis) —301% R

Pfam_

400 500 600

A= Glyma 05G222700.2 EHE5HEHEYEBRREFE X (a) REEHEHTN (b)
Homologous comparison of Glyma. 05G222700. 2 protein with other plant proteins(a)

and its domain prediction(b)

I TG A 5 & Glyma. 05G222700. 2 f K & 1)
AR A T o — WERHE RN A B FOA TR AN R
Hb(E3),
2.3 Glyma. 05G222700. 2 £ FE AR B HRIER
i 5 46 m

T AT AR « Glyma. 056222700, 2 JERAER
ALY RS A E ik, Glyma. 05G222700. 2
FEPRITERD - vh 3Rk B fly, HUOh 2 h, Rk R i
RAFROLEAR (B 4) o

strand ) \51. 55% (%) JCHE W] 45 i ( random coil ) #4 5%



546

4

]

100 [ KE (X7BRNBMCO14 Glycine max)
33 FFKE (XP_028233766.1 Glycine soja)

55 | FIEE T (RDX88605.1 Mucuna pruriens)

100 I: FRE (XP_017441417.1 Vigna angularis)
1

00 — 25 (XP_014510700.1 Vigna radiata)
ARG (XP_020215862.1 Cajanus cajan)

100 | BRIBME (TXG68640.1 Acer yangbiense)

Jabk (VVA24249.1 Prunus dulcis)
3EE (XP_007160239.1 Phaseolus vulgaris)

100 r B (TY176539.1 Gossypium mustelinum)
100 [ EM7 (TYH65931.1 Gossypium tomentosum)

—

0.05

B2 Glyma. 05G222700.2 EES5HEFERE B RFEHLH S
Fig. 2 Phylogenetic tree analysis of Glyma. 05G222700. 2 protein and the homologous proteins

i sy s s

300 4

500

W o — BB 2100 HEREE ; A BENLZR R,
Blue:a-helix; Red: Extension chain; Orange: Random coil.

3 XE Glyma. 05G222700.2 ERR R (a) R=RLEH(b) Tl

Fig. 3 Secondary structure(a) and tertiary structure(b) prediction of soybean

AN TR B

Base fragment of one million exone

—

O = N WA WO O®OO

Fig. 4

Glyma. 05G222700. 2 protein

-9.131

L L 7950

i T

: 3487 328 3014 2584

_ |_L‘ H ’J_‘ ’_1_‘ 1.674

; ﬁ 0970  0.848
MY ¥ % WE % Wm em M

Seed Shoot  Stem Roothair Pod  Nodule Leave Leaf  Root
LA

Tissue sample

4 AREELF Glyma 05G222700. 2 BEREFRKIEERX
Glyma. 05G222700. 2 gene expression pattern in different tissues



4 34 X1

R4 KT Glyma. 056222700. 2 FL[H A (3 102 5 Wi 5 4 540 547

qRT-PCR 45 %W : Glyma. 05G222700. 2 K [H
TER G BRI ZE A R e X ks &
drey  FEM T RA R R AR S) |, 5 Rk B o3 By
SEBLEIHIE] . Glyma. 05G222700. 2 &R AE AR 41
U A [] 3 35 1 0 78 12 4k PR AT RE X K 2 2H UK
/AT
2.4 Glyma. 05G222700. 2 ¥ [E 7£ £ B8 T %

BN

qRT-PCR A6 3 38 F 2 PR 3R 38 1% L R B
Glyma. 05G222700. 2 F& N7 B MAR i Fe 1k 12 il 38
T SFIS SRR 7 SER VRN SN = sr.:: 4= )]
I8 24 h IR 5T FE (] 6a) 5 78 25 b B30 i ]
SER KGR BRI TR 7R 24 h A E) I (K 6b)
FEM IR EEAERE  WE 2 h BRI, ihiE
6 h DR Fe Ik i ik B 5w , A I R] SE G 3R A
FEZ PR (18 6¢) o 53R ZFH Glyma. 05G222700. 2 &
5z Eh W38 5 308 , R RI S0 B A7 7 22
S BN AT Be S 5 R SR aE N2

4 -
*%
< 3r
.82
A
<
g 2r
[
=
=
& 1k
*%
0
ic! E3 nt
ZHZH Tissue

TR FEIR P <0.05 il P <0.01 K-AEAE R

FHHR W ERES . TR,
* and ** mean significant or extremly significant
difference at P <0.05 or P <0.01 level respectively. The
same below.

B 5 Glyma. 05G222700. 2 EEEXERE

HARREEDWN
Fig. 5 Glyma. 05G222700. 2 gene expression

analysis in different tissues of soybean

a g b 10 o © 20
g g g -
g er = g g 15}
X & HE 6l X &
®e,l K8 ®E ol
+= o 4> 0 4+ o 1
X .2 X2 4t =1
EE o sk Ej Kk Eﬂ al
o e I T T I A=)
0 0 0 L
0 2 6 2 24 0 2 6 2 24 0 2 6 2 24
B} ] Time/h Fis} 8] Time/h Fis} 8] Time/h

a: BARMRA LY b 28140 e S,

a: Hairy roots tissue; b: Stem tissue; c¢: Leaf tissue.

6 NaCl iB/5 Glyma. 05G222700. 2 ERERE AR D RIZETU S
Fig. 6 Analysis of Glyma. 05G222700. 2 gene expression in different tissues of soybean under NaCl stress
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