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2 GmNF-YB2 EEAEWEEZMRIEDHT KRS GmNF-YAIO BEEELE

HEH,E B, TAL,REE'
(L AR K2 A AR be BT 8 AR SF 830052 2. iR Il K2 2% BTl 548 A% 830052)

W OENF-Y ZBIEE SR M NF-YA NF-YB 1 NF-YC 3 /N FERE4L, 4R 5T K. GmNF-YB2 W 578 NF-Y =
BRI AW VR B T S S G i 7, ASBIFSTE SERE GmINF-YB2 KPR, X Hoifh AT A4 W15 JE 22 40 B Fn e ik i =040
BT, 345 GmNF-YALO 5 GmNF-YB2 [ Z AW EAER R, 455RW . GmNF-YB2 )75 4K 1 109 bp, it IX |
498 bp, 4T 165 R ILER . UL E (4 F &k 18. 19 kD, BIE 2 45 6. 10, bW 4007 & B 5 AtNF-YB2 il
AINF-YB3 &b F[l—5r32 o 5o kBRI BURIA AR AT K I GmNF-YB2 3L B ZE RGN i) B A A 8Uh B Rak , 1
FRAETF A R B T R B i R IR AL, BB RSB AT R B GmNF-YALO F1 GmNF-
YB2 Z [AIANAFEE H HAE R R .

KB KE; GmNF-YB2; HE 5 B2 414, T 5 Rk A BAE

Bioinformatics and Expression Analysis of Soybean GmNF-YB2 Gene and
Interaction Identification of GmNF-YA10

ZHAO Guo-gin' , WANG Yi*,YU Yue-hua®,NI Zhi-yong'

(1. College of Life Sciences, Xinjiang Agricultural University, Urumqi 830052, China; 2. College of Agriculture, Xinjiang Agricultural University,
Urumgi 830052, China)

Abstract: The NF-Y trimer complex is composed of 3 different subunits, NF-YA, NF-YB and NF-YC. In order to explore the
interaction between soybean GmNF-YB2 subunits in the NF-Y trimer complex and the response to drought stress, in this
study, we cloned GmNF-YB2 gene, performed bioinformatics analysis and expression pattern analysis, and identified the
protein interaction relationship between GmNF-YA10 and GmNF-YB2. The results showed that GmNF-YB2 gene was 1 109 bp
in length, with a coding region of 498 bp, and encoding 165 amino acids. The molecular weight of the protein was predicted
to be 18.19 kD and the theoretical isoelectric point was 6. 10. The phylogenetic tree analysis showed that the protein was in
the same branch with AtNF-YB2 and AtNF-YB3. Transcriptomic data and tissue expression pattern analysis showed that
GmNF-YB2 gene was expressed in all the detected tissues, and the expression level was higher in cotyledons and leaves. The
expression of GmNF-YB2 gene was decreased in leaves under drought stress. Yeast two-hybrid analysis showed that there was
no protein interaction between GmNF-YA10 and GmNF-YB2.

Keywords: soybean; GmNF-YB2; bioinformatics; tissue; drought; expression; protein interaction
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ZHIK, B 5P ER IR . NFY =25
GG Z 18 i AH AR AL AE & & 4%, Ho NF-
YB W A R AR SY B A | A I & A5
( Histone Fold Domain, HFD) , N{HAE NF-Y =& {k
SaYZ BT R R HS S
PR AR T S e AE 4 e N, 407 AT PwNF-YB8 %
S & ALk A AR KA R, IR TR B e
WAL S A o AR /INEE o B A R R R
b, i3 Fe 3k TaNF-YB4 JE R B bk 2R 78 T 240 3 T 4E
PRAC S5 | T4y o £ R0 i T AR G AL G B
PO M AR T R RS B h A E =
g,

14 NIk AEREL(Glycine max) FRALE I T 68 4~
NF-Y § 5% 8 7, Hit NF-YB 345 32 A7 k&
GmNF-YBI 76 H BRI H B4 T T e 215 S
FF 46 9 4E FH, H GmNF-YB1 % 45 GmNF-YC4 .
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Fig.1 The predictive and analysis of Proteins interction with Glymal0g10240. 1
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2.2 GmNF-YB2 £ B0

2.2.1 RBAEBAFSD 5H {E Phytozome V
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Fig.2 The hydrophobicity analysis of GmNF-YB2 protein
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Fig.3 The secondary structure prediction of GmNF-YB2 protein
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Fig.4 The prediction of tertiary structure
of GmNF-YB2 protein
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65.27% (& 6) .



24

B2

fal

1 25

50

75 100 125 150 165

e e e e e e e e e e e

a Query seq,
Specific hits
Superfanilies H4 superfamily
DNA binding NF-YAinteraction NF-YC interaction

b GmNE-YB2 ...MaEfjcurs. . EAGNAGNSGNISEL........ L E i (ED S R FT . VARRD 127
IBEOMENEE oo heieace et o iyt o e o e sl (o om o s e 1 AFE GRS e RERTEHNEG S 104
AcNE-YB? BEVNSFEQQ 137
T . - R . . A — vﬁﬁ@ﬁ@ﬁumun 112
ATNE-YBB ~uaefigararesd ES LR Y LY RY REW EG e SLES 0] 131
AtNE-YB1 MACTFISFAGDGE. . b 1A R B RIS VB TH S VLEIF R 122
ACNE-YBS = 23 EEPNHHGEG 152
AtNE-YB10 GQEIHEIGGLGIFRIL. . !ﬁ& &ﬁmﬁxmssmc 130
AcNF-YB3 .cEHECGEN. .. GEECYECIRUYLISE Y RENEG ElduadtTe] 122
ATNF-YB12 PMCIVG. .. ’EYE EEf vz vEGHEVETMBCSGRIVEM 112
ATNF-YB13 MirucIve. .. i x:zlnnzcnﬁv:nﬁ:rqnsua 112
AcNE-YB2 - jesuGuNgNGgasT Etm @E BRTGLGRFQ 128
AtKE-YBE 4 i 3 3 LRS0: USPBRGUICIAG 159
AcNF-YES MEEGAF"EHYCLL-!SI!EXNLDCX’ENH TPuT wusm:xwuvvqccpscvam 2 d {TRAMEN T GEDN YT E Ly F TR RER Ep (LI ERa 1 160
Consensus = g reqdrflpianv rimkk lpana kiskdaker gecvsefizfycgeaszdkegrekrktingdd lwam thiedj eplk yl ryze ege
GmNF-YB2 SBRDS.. ... Asa R RN o oo o e e e o e L s e S i e e R e e e e s e i 165
AtNF-YB4  NDIGN - ERETMIRSCVGNQETBEIRVVERGSSSSAR. .. o e eovacnsen e nasnasennanansenenes 133
AtNF-YB?  GQRCQ...... Y ISHHHESPFLEVDHQEEPNIAF S FRAIQRQFFQQHENN IDSTH 215
ACNF-YE1l  SYFAGGAAIKS33GTA 274
AtNF-YBE  CPNAK......KD sqLang 172
AcNF-YB1  CWLIT. 164
AcNF-YES  GPE3S. 1€0
ATNF-YB10  ESSAK. GERYGN 176
ATNF-YEZ  GDEEG GGMVTTN\:KC“SH!{ s. 162
AcNF-YB12  NSG £ EE TSIQS. ... 1€23
AcNF-YB13 u;caguz:zzanzq;nuuznnwu vw.qnup:rtgu?qs 158
AtNF-YB2  TGGEV......GEHQRDAVGLGGGFYGQEGGMGYHGHHGEIHQCNHNYGATGGGSCIGGGAASGRTRT .. o0 v eee e e 180
AcNF-YBE SUSNT.... NGLVVERE! GafEP  VEGIHMAGYHYR .HGNGEV VFFTQGHEY. .. . 234
ASNF-YES  EPIIRGTYGENGIGE YYCNG. . CHYGQYK...... 238
Conzensus a

100

E S GmNF-YB2 ZEHRFHEMETN (a) R S5HETT NF-YB Kk REBRF 5 LL 3 5347 (b)

Fig.5 The prediction of conserved domains of GmNF-YB2 protein(a) and analysis of amino acid sequence alignment
with NF-YB family in Arabidopsis thaliana(b)
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Fig.6 The phylogenetic tree analysis of GmNF-YB2

protein and Arabidopsis NF-YB proteins
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Fig.7 The prediction of GmNF-YB2 gene expression

patterns in different tissues
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Fig.8 The qRT-PCR analysis on expression of GmNF-YB2

gene in different soybean tissues

2.3.2 BT Fiaasd  1E20% PEG6000 Jirid
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LEDOE S
Relative expression
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FRi%E qRT-PCR 5317
Fig.9 The qRT-PCR analysis on expression of GmNF-YB2

gene in leaves under different PEG stress times

2.4 GmNF-YA10 71 GmNF-YB2 E8E/EH
PR BER 32 45 e Bk 7R, 7 SD/-Trp/-Leu [& {445
FrEE, T A S5 A 2 A Y I B TR B R B IE A
K, XA A G LAk Y, SD/-Trp/-Leu/-His/
-Ade/X-a-Gal [ {4 55 37 H b J] ¥ x5 BFT GmNF-
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Fig. 10 The yeast two-hybride analysis interaction between

GmNF-YA10 and GmNF-YB?2 proteins
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