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Abstract; GmHs1””" is a homology candidate gene of Hs1”"'. We cloned its CDS region in different soybean varieties to dis-

cuss its diversity. And then we established cladograms, predicted its interaction proteins. The results showed that we cloned

the CDS of GmHs1""" successfully. There were 20 mutations in all sequences and 3 of the 5 novel mutations altered its primary

.
structure. GmHsI™

may interact with a protein encoding by glymal8g04770. This protein was induced by syringolide. Gm-

Hs1™"located in cytoplasm, contains an indolic compounds 2 ,3-dioxygenase-like domain. It may restrain nematodes growth

by the indole relevant pathways.
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Table 1 Tested soybean varieties

1.2.2 RNA IR EZ R # % F% M Ultrapure RNA
Kit 16 IH$2 UK 5 AR %8 & RNA, NanoVue £ illl RNA
it , i ] PrimeScript™ RT Master Mix J2 %% 5% #5159
cDNA | S G572 20 wl & 1 pg 5 RNA,

1.2.3 GmHs1"' %R 53] £ %&n 5 HRHE Yuan
zelol e ik & 81 W , i GoTaq® Green Master
Mix 347 PCR, 45 BE Sl 50 L K 5, 40 fLJF %
pMD™19 Zh{k , #E7= 4 10 L &5 ARz 240
M, B A S 37°C &)@ i 1 300 romin ¥ E1 h J5
WAi Amp® LB AR (IPTG X-Gal) . 37°C B 5t 1%
J5 4CHRAF 4 h )5 BRI se e R PCR R 1. 2% B
PEWHEE RS FRL VKA , A5 2% %) BRTVRORE it 3% FR 0 M 4
MERS A MR A BR 2 w1 o

1.2.4 GmHs1"' 4y R % # M 54 T NCBI I
T2 GmHs17"" 3£ CDS [X ( NM_001249681. 1) SNP
=H % E SNP 4] Ref_SNP_SEQ 15 % ¥ 51 Ref_
SEQ HFAL Xt TP 45 S ffi ] CExpress Pf 4
I CDS X 47 Clustal Q £ F5 A G S A
MEGAT 53#t ZFE P A7 5505 857 NI 4, Bootstrap 74
KR E 1000 A,

i ] NM_001249681. 1 #£17 BLASTx, N2 $E

K& GmHs1™ ' fE N 29 455 GmHs1™ ' K &
FH— 5 55 (3R 2) #E47 Clustal Q X857
NJ #} , Bootstrap {: K552 & 1 000 &
1.2.5 GmHsl1™' & & 24k GO 8 A T 40 it % Ax
FAM  FE String 10 B4 W GmHs1™" 5 [ /) .
YEA5 B, FIH] Soybase 5 NCBI s finid: & J {1 Cy-
toscape HE 51 HLA/E & 15 8., B GmHs1"™" 2 (5 1)
fE, 18 AmiGO 2 f WEGO X} HAETE [ 31T GO I
BAE®E, M WoLF PSORT 5 Cell-PLoc Xf Gm-
Hs 1" 5 A oA IV 40 A7 T30

®2 GmHsI™ EMEARER
Table 2 The proteins GmHsI*™" like

B 25 Pyl

GeneBank 1D Species

4 EPE s 4 K
Cultivar Serial No. Cultivar Serial No.
N E/NR T
Peking WDD467 7ZDD2226
Yingxianxiaoheidou
BE HEERY
7ZDD10253 7DD2255
Heidou Wuzhaiheidou
5281104 KB SR
ZDD11461 ZDD2315
Meng 81104 Huipizhiheidou
ZDD1400 7DD2341
Changliheidou Pingdingshanheidou
FEPS R S ALy
ZDD1519 7DD2344
Yanqingdaheidou Pingdingshanheidou
AR Y IR
ZDD1818 7DD2450
Bodijiangheidou Xiaoliheidou
ZDD1858 7ZDD3458
Heidou Shangqiugunlongzhu
ANSEE B
7ZDD1884 7ZDD7748
Xiaobaiheidou Moshidou
NEERE IR
ZDD1889 7DD8459
Xiaobaihuaheidou Xiaoliheidou
BE BE
7DD1897 7DD8483
Heidou Heidou
B Kdi/NBRT
7ZDD1898 ZDD8750
Heidou Datunxiaoheidou
B ZRY
ZDD1910 7DD9462
Heidou Erheidou
R G5 Ykh
GeneBank 1D Species
NP_191143. 1 Arabidopsis thaliana

XP_013663480.
XP_009143261.
XP_010504453.
XP_004503236.
XP_008441443.
XP_011656406.
XP_010923088.
XP_011469897.
XP_012448078.
XP_012087761.
XP_008392934.
XP_003600866.
XP_009419729.
XP_010262802.

Brassica napus
Brassica rapa
Camelina sativa
Cicer arietinum
Cucumis melo
Cucumis sativus
FElaets guineensts
Fragaria vesca
Gossypium raimondii
Jatropha curcas
Malus domestica
Medicago truncatula

Musa acuminata

— e = = e = = e em = e = e

Nelumbo nucifera

XP_009760237.
XP_006645040.
XP_015638006.

AAB48305. 1
XP_007163524.
XP_011042484.
XP_002312148.
XP_002526872.
XP_010554653.
XP_007009053.
XP_014505425.
XP_002268520.
NP_001151109.
NP_001236610.

—

Nicotiana sylvestris

Oryza brachyantha

Oryza sativa
Patellifolia procumbens
Phaseolus vulgaris
Populus euphratica
Populus trichocarpa
Ricinus communis
Tarenaya hassleriana
Theobroma cacao
Vigna radiata
Vitis vinifera

Zea mays

R Y e G Y S

Glycine max
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2.1 GmHs1""" 431X 5| 52 &
i 1. 2% By B o0 58 fise FEL UK R I BH e % (&
1) ,7£1 000 ~2 000 bp 4bA7 34— 457 3L, 4878
RN ik X (1 477 bp) K/h—3, Ui E 5ekE
2] GmHs1"" B gy [X FE 41
(a) et

(b)

(d)

M : Marker D2000; 457 H1 _F 3 F 4351 >~& 2 000,1 000,750,
500,250,100 bp,
M: Marker D2000; Bands arranged in descending order are 2
000, 1 000, 750, 500, 250, 100 bp in turn.
1 EJR&N GmHs1”"" SEfE

Fig. 1 Electrophoresis results with GmHs1”*" cloning

2.2 GmHs1""'®BEX LD
WM FE4E 55 NCBI 4 4 9F e Xt

Tl

KBAE 12,

e

109,150,167,185,323,325,441,460,551,569,591 ,
592,837,838 ,968 ,1 009,1 017 ,1 236 I 1 302 bp &b
AR N AT R TR SR (R 3) . 1
109,551 F1569 bp 3 A i Ak A 28 R 40728 R 41 T
(263 SO ) ,441 F1 591 bp (1[R] L7 Z Fif AR
DLARIE (52 3 20 B o

HEAL NJ AR (] 2) W] GmHs1™" 3 R 4 A% 1) 2K
F BT — L EE LA R] it T o G AR S PR R, (A7
TEOL A AE S o R J6 88 11 78 S} ( Legumino-
sae) . F B} ( Brassicaceae ) . RAF} ( Gramineae )
G FAED AL 53 00 2 (1 3) , R A5 AT Ry
TR5F

£3 GmHsI"' SHMED
Table 3 The diversity analysis of GmHs1”™'

fi B MR ' R IR
Site  N-Base Amino acid Site N-Base Amino acid
12 A—T L 569  G—A G—E [ J
109 C—A L—I ® 591 T—C G O
150 T—A P 592 T—C L
167 A—-G D—G 837 G—A A
185 C—T P—L 838 G-oT V—L
323 A—-G N—S 968 T—G F—C
325 A—C K—Q 1009 A—-G N—D
441 T—C T O 1017 G—A R
460 G—A G—S 1236 C—-T T
551 C—T S—L ® 1302 C-oT Y

Ref_SEQ: GmHs1""' 5 NCBI 2% %% ; REF_SNP_SEQ: &7 C 1 SNP {45 1) GmHs17" £51)
Ref_SEQ: NCBI reference sequence of GmHs1""'; REF_SNP_SEQ: GmHs1"" sequence including SNP.
B2 NJRIGF GmHs1”"" #E4E
Fig.2 The NJ-cladogram proving GmHs1”*" diversity

2.3 GmHs1™'ZEAE.GO & & I 4 E it

Fou i)

3 o R I GmHs1™ 5 5 AN A Rk
(1 4) X863 H R DRES T 5 LB 0 % D REAH

K(E4), BAEFET glymal8204770, 1% Kk K % ith
% syringolide 175 511 &% 11, Smith 25" 1 WF 5 & #H
syringolide 153 M ¥ 41 iy Ca®* B F i A 5 B TR
W, 2 5himiE R . HEA Y GmHs1 ™ M3k
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AREAERN IR (S 5 IR Bk 5 WRKY 5% 5% 4 1
( glyma08¢02580 ) Fil SCOF-1 ( glymal7¢35430) 4 42
J 00 GmHs1™ FAZ G, 1] GmHs1™" FH3E Py  3%
AN B R R T X S s A
WAL R S BRI A

Leguminosae § ;
£

Brassicaceae

@ {5 KT EHESREF AR G Fh Patellifolia procumbens
@ : Marked soybean and a crop wild relative of sugar beet Pa-

tellifolia procumbens.

B3 Hs!"' FEREHHIEA NJ Btk
Fig. 3 The NJ-cladogram of Hs1”*" in different species

17435430

GmHslprol

18204770 11g35050

B4 GmHsl™ E{ES#
Fig. 4 Interaction analysis of GmHs]""
£4 5GmHs!"' HRIEWER
Table 4 The co-expression genes with GmHs1”™"'

! e ik
Gene call Accession Definition
glyma08g02580  XM_003530331.3  WRKY {4 55K+ 41
glymal1g35050 XM_003552422. 3 YLk A HSPRO2
glymal7g05240 NM_001251571.1  JiisK R TG4 &/ E 3
glymal7g35430 NM_001248684. 1 scof —1 F5H
glymal8g04770  NM_001251665. 1 syringolide Mijpj [ 13 -1 -1

ffiH AmiGO 2 R HAER N Y)6e, B2 LT
GO term: GO ;0006355 . GO ;0003700 , GO ; 0043565 .
GO: 0006952, GO; 0003677, GO; 0046872, GO;
0016567 . GO ; 0004842 . GO ; 0005488, fii Ff WEGO
YR GO term PEAT & 45 (& 5) , GmHs1 ™ &
HHEERAERS TR E5A5 %6 N 4.

FIF WoLF PSORT 5 Cell-PLoc ijilj GmHs1™™"
AR N E AL (1 6) , PRI Hii i F 4T IR
1 F A AR A E R A AR N B R A, I
/N 20 kD, T GmHs1 ™ {43+ 50 kD, 4%
N e Nk G

5

[5%)

FEREL Number of genes

Binding Transcription Biological Cellular Metabolic Response

regulatoy regulator process process to stimulys

Molecular Function Biological Process

ES5 GmHsI™' HEEZEAR GO IBREE

Fig. 5 GO enrich of interaction proteins with GmHs] """

[Accession numberfPredicted location(s)
[ PGmHsl | Cytoplasm

WoLF PSORT Prediction

k used for kNN is:14
148066717511626 details cyto:12,chlo:2

Prediction approach |
By fusing PseAA composition|

B 6 F AERN GmHs! ™" I 48 i 5E i
Fig. 6 Subcellular localization predicted of GmHs] "

3 GR5ITR

3.1 GmHs1""'F#hRRS, XS5 MHNETRMAE
XA S A I B & BT AE 109,441,551 ,569
F591 bp BYZAS S, 33X S8 S 7 B [P O AN FEALE
B HAp 7 109,551 1569 bp 975 535 | i 4
RELR (1 Bk A8, B4 4t 2B (R T e R A R R
GmHs1"" 5 Hs1"" 7£ LRR 3 I8 W5 SF A 7E A%
PR b Eiae, 5 ER (Leguminosae ) F B i
R
3.2 GmHs1"'WgEAEHEEER
GmHs1"™ VE Ay 3 5t b 5 35 PR 24 2 R BRI T
2Rk I, LT RE R 5 AR G TSR Hs17 3
2k, (BT & B Hs1”" 78 K . ( Glycine max)
5 Patellifolia procumbens ( Beta procumbens ) 15:% i B
ek (B 3 B FRIL) o AR GmHsI™ & AH 5
Hs1™ S Jg ALY LRR 360 fRBEAT Hsl ™ 25U
PSR SSRGS, BT LA 240 L P 0% 5 A2 AR R BB 52 il
LM pe A S eSS, e ST R i
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