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# ZE.HIGH EXPRESSION OF OSMOTICALLLY RESPONSIVE GENES 1( HOSI) Zt¥)h M55 @ n 4 W+, 18
WY RE hia RN SRS E S MIT IR h 2 E X EENIEN, BRA B NEY TREE M B FRER  BHAE
KPR KRR . I T /R HAE KT P TIRE , AT 78 AR S st A% 2% U s e T W4 K& HOST FE A,
GCmHOS1a 1 GmHOS1b I @it A Y5 B2 BOR XL (254 R ABLCM DI REHEAT T 404, iE (LA R &5 44 38 53 B
FM  GmHOS1a Al GmHOS1b ELAT N SHYFMES MBS ELYS & B AR ST 35 58T FUKRE HOST & H &
BEIRIR A0 57 45 2R iR , GmHOS a 1 GmHOS1b &M 7EA IR T . Quantitative Real-time PCR( qRT-PCR) 4f
FKW,6mHOSIa F1 GmHOSIb ) R R X B AL, B E =B & ok b B R ik, 48 h 6 JA 1 RNA-sequencing
(RNA-seq) Fl qRT-PCR 4472 H , GmHOS1a Fl GmHOSIb FR 31k BA A W ap B 1 15 M, Hodh GmHOS1a 335
B E T GmHOSIb,GmHOSIa WG FREETHE , BRI R IR BEE, ik —P 4% CmHOS1a A1 GmHOS1b
HHAITIRE, I CRISPR/Cas9 R T 9 4~ GmHOSIa Al GmHOSIb F&[R BBk A, 18 i3 K& MRAG I 5256, i ik 1 6
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Bioinformatics Analysis and Knockout Vector Construction of Soybean E3
Ubiquitin Ligase Gene GmHOSIa and GmHOS1b

WANG Xin'?, LI Cong'”, XU Zhi-yong'*, LIU Bin', ZHAO Tao', LIU Jun', LI Hong-yu'
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Abstract: HIGH EXPRESSION OF OSMOTICALLLY RESPONSIVE GENES 1 ( HOSI) is an integration factor of several
signaling pathways in plants, it plays important roles in processes such as growth and development, stress response,
photomorphogenesis and flowering time regulation etc. , but its function in soybean has not been revealed. By using reverse
genetics, we cloned two HOSI homologous genes in soybean, GmHOSIa and GmHOSIb, and analyzed their protein structures,
expression patterns and functions by bioinformatics analysis. Through phylogenetic analysis, we found that GmHOSla and
GmHOSIb are highly conserved to Arabidopsis and rice HOSI proteins, both of which have N-terminal ring finger domain and
conserved motif ELYS-like. This suggests that GmHOSla and GmHOS1b may have similar functions to Arabidopsis HOSI.
However, subcellular localization showed that GmHOSla and GmHOSID proteins were only localized in the nucleus, which
was different from that of Arabidopsis HOS1 protein. Therefore, we speculated that the action mode of GmHOSla and
GmHOS1b may be different from that of Arabidopsis. Further analysis showed that the expression patterns of GmHOSIa and
GmHOSIb were similar, the highest expression of GmHOSIa and GmHOSIb exited in trifoliate leaves, followed by flowers and
single leaves. The expression pattern of GmHOSIa and GmHOSIb were rhythmically. The expression of GmHOSIa increased
after exposure to light and reached a peak before darkness. These results suggest that GmHOSIa and GmHOSIb in soybean
may be involved in the regulation of circadian rhythm. To further explore the function of GmHOSla and GmHOS1b, we
constructed nine knockout vectors of GmHOSIa and GmHOSIb using CRISPR/Cas9 system, and screened out six efficient
vectors through hair root experiments, which will be used in the future soybean genetic transformation. This study provides a
theory basis for exploring the function of GmHOSIa and GmHOSIb, and provides vector materials for further genetic analysis.
Keywords : soybean; GmHOSIs; CRISPR/Cas9; E3 ubiquitin ligase; subcellular localization; biological clock
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7 INDUCER OF CBF EXPRESSION 1(ICE1) % ()
12 EZ AL B, 02535 9 ICEL F& K T C-REPEAT
BINDING FACTOR( CBF) 15 5 AR 22 V2 Jilhi1 i 27 i
FLEGIE PR BeAbh, A 9 i mT LA 42 5 A) 42 b
(3E 52 HOS1 3% PE) W45 CBF3 ZER ek,
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PERWATGCSIATFAE . K H BT HOS1 2 %1k
At CO, 24 CO G875 | hosl 578 fA iy L AR F B 3%
S, P —2 32 TR E HOST 45 CO
Kef@l” . sk, PHYTOCHROME B( PHYB) 7] A5
6T CO R M R A R VR = T AR st 18], BIF Y
P PHYB A] LA HOS1,CO =4 H AR, 3% 3 NEATE
PURE I o Al fE LU A PR IE 2 U0 6 R 30 R
HR T hosl AR EILFAL, I HOST RAS 7
T FT3ENFE IRk — DR % TR T,
HOSI {2 CO 25 s Fefi , BLRE A AR 2 At T
PHYB "%, HOSI B4 7 6 AR (5 530 1 5
CO My =F B2 7 5 I BE A S OGF F 46, HOS1
R g o S YR 7, sy O E3 WG M, 7R
A TEIRTR 25, HOST 52 JF ALl il 7 FLC (1% 3¢
RS, ATA T (R 25 A R R A g 2
WE5E B, HOST e85 B R A o, o] LA
5B WM& E & & NUCLEAR PORE
COMPLEXS(NPCs) #H H.AE /|, NPC-HOS1 & & & i
PEA W LN B mRNA %) R IF HOSI
SR J5 T B W A O B ¥ 1 O B IR TR 1) B AR
B A, I HoAE A0 A% R B 2 R R
mRNA") R H Fif 8 A HE NPC-HOS1 & A &
SRS PR T AN A B A e SR L aE B

XY R T HOSI FEAEY) Kk B MBI W ik 42
TR YA D)8, Kim 25 O 52 #2418
T T AVAEACIESRIESS T HOST 5 F RS i % 5%
A, LM & PHYB #E HOS1 JH{E E 5
PHYTOCHROME INTERACTING FACTOR 4 ( PIF4)
AR AE T PIFS 9% S 00 6 4, AT 30 61 T i
a R 7,V S P BB v 1181y 32 97, AN

25 b TR B TR T HOST JE DN o e 4
I, MX K G HOST FE DR 5 v fif DL GE . 28T
PRI FP &R A5 40 B9 AR AL 55 K 5 HOST AR %2
5 AtHOSI 25l DhRE (H K G HOST 4 HLEE 2
BEPMITANFEZ AL, AR RI W E, #F5%
KEH HOSI BYIfeds vl s Pl it 5 KG 2
], 4 H 5 H R =22 8] 9 6T 25 i S T A6 45 Bl
il A 22 S PR AL AR A

JEMT R T GmHOSIa F1 GmHOSIb 1) 37 I
E, AHFFEF FH qRT-PCR $ AR 43 Hr 3 (4] (1% 26 3k 45
3, R R T 5 A B R B B 3635 R 45, % GmHOS1 s
AT A0 A E AL 5 B, M4 8 = 8 CRISPR/
Cas9 & A @ B 24K, B 4 N8 7/" GmHOSIa F
GmHOSIb FEFTIRE B8 JLhly , W58 K G Hiai &
PRI

1 MBETE

1.1 ##

MK T SR K Williams 82, il 76 v [ 4l
Bl2EBe 103 N T A= i KR SL i =5 7746
o FIAERRE 15 R A T KRR, K
AR E TOP10 TAREFN R ARARFT TR K599 H12% [ H [
Ll Bl 2= BEAE D B2 R KGR 5"
1.2 Rt

KT GmHOSIa I GmHOSIb FE [R 1) 4 41
SRR B R R 1Y Williams 82 Fh T35 Fh T
AR (A B =10 ) ez 3t
10 ~20 £k, & TK H BRI (16 h /8 h A1)
TN TGS PR RERE N 25 C,FAEK
14 d J5 53 AR R RS i Bt = A e T
GEEBOLHATIM , FEFFAL IS AL o B A5 B
3ANEE B TRAT AR,

N T HiE GmHOSIa I GmHOSIb FE K {1 3 3k
T EA YRV E R E, 7B E IR Ty R 2
30 ¥k Williams 82, & FH H BT (12 h L/
12 h JR/E 25 CAA) MY 340 T B R 258
A= sg R IE, WILJERY 0 h JF 4R HURE, 4
4 h B W (BUSERT 24 h 5 B8 6 R A Rk
JERATEE 48 h) ,FEE 72 b 453 BRATETTRECH 1 4



2 4 B

Wr4s . K& E3 12 BRI GmHOSIa F GmHOSTb A2 W){5 B 0B A et s 2 A iy 1t 167

FES BRI AN EE, B TIRA T RS

AT HZ GmHOS1a A1 GmHOS1b 25 [ 1941 iy
SENE R Williams 82 B T8 H FUEFAET (8 h
JeiE/16 h PERE R 25 C &£ A4, G BRBR 120 ~
180 wmol-m 2 -s~") FEARKZEHE = =& 058
LRI ME EE R EM B S E
RN 0.2 o, TR B HYI KL 0.5 ~
1 mm%E 19 40 4%, A L & 4779 10 mL i
WY IR RS AR N B KR R 22 18
4 ~5 h, IFFEEUR A R, LI Williams 82 ¢DNA
AR, R H] PCR 2 ARY 1S GmHOSIa F1 GmHOSIb
2K G (CDS) Fy 41, MR 45 [ V5 e 24 30 44 S STV 240
SE AL H AR PA7-GmHOSIa-YFP F1 PA7-GmHOSIb-
YFP SR G | SR A TR 56 ' B 1 AE 0 ik rp i

J T BAUE GmHOSIa F1 GmHOSIb %& [F # b5 #
IRAER T () T AERCR, IR [R5 R 20 O 5 4 2t
GmHOSIa F1 GmHOSIb RN A, it kS %
RGN S 55 5 1 1 e 25 T AR 38

1.3 7k

1.3.1 AR L% TEWIRIT R Chitps://www.
Arabidopsis. org/ ) T %, AtHOSI F£ R 1) & FE 12 ¥ 51
1E (https :// phytozome. jgi. doe. gov ) I ik Hh 5 HUR K2
Williams 82 £ FH 548 % ( Glycine max Wm82. a2. v1) ,
{fi ] BLASTP T_H, FI ] AtHOS1 S £ 1R 5 51 #E17
[ X, DA [ 58 B X 45 2R AR 215 AtHOST AL
JE R IR 5 HOST AR EE 1, T 4% GmHOS1a Fl
GmHOS1b 11 FE Kl 4 ( genomic sequence ) . % 5%
(transcript sequence) Zifi% ( coding sequence ) FlIZE [
(peptide sequence) %1, ffi i Primer Premier 5 %X
Pt R S 1 (R 1), 5106 b A B
MBHEWIHARA R R SE R, L Williams 82 ¢DNA
AR , ] 5 AR ELEE KOD FX (1 [1 TOYOBO 24
) P GmHOSIa , GmHOSIb 3K, FH Xma 1
BamH 1 %} PA7-YFP 3 A HEATRGEY], [ PCR 74
J&i , Ml FH In-fusion ( TaKaRa ) 1A 2 % $2 | 5 41 i ki %
PRI FF IR, T8 BH R v R, PR AF TR B, 3% B AL U
TR W) HAA BRA w1 ik

x1 HEWESIMFS

Table 1

Oligonucleotide primers used in constructing vector

CIL/ER S

Primer name

SIFFI(5'-3")

Primer sequence(5'-3")

Fi&
Usage

PA7-HOS1a-F ATTCCTGCAGCCCGGGATGGATAAGAGGCTCAATGGACC PA7-YFP 4k
PA7-HOS1a-R CCATACTAGTGGATCCTCTCCTGGAAACTCTGCTTCGTCTTG PA7-YFP %4k
PA7-HOS1b-F ATTCCTGCAGCCCGGGATGAAGAAAAAGAAAAACAAAAAAGC PA7-YFP #{k
PA7-HOS1b-R CCATACTAGTGGATCCTCTCCTGGAAACTCTGCTTCGTCTTG PA7-YFP ik
gRNA-Xba I-R GCTCGGCAACGCGTTCTAGAAAAAAAAGCACCGACTCGGT CRISPR/Cas9 #fAk
U6-Xba I-F GGAAGCTTAGGCCTTCTAGAAAAATAAATGGTAAAATGTC CRISPR/ Cas9 #if4

U6-R CAATCCATGTGGTGGCACAT

CRISPR/ Cas9 #; ik

S-Stu 1-F1 TAGATCGGAAGCTTAGGCCTAAAATAAATGGTAAAATGTC CRISPR/Cas9 #fAk
S-EcoR 1-R1 TCTCGAATTCGAGACCAAAAAAAGCACCGACTCGGTGC CRISPR/ Cas9 #fk
S-EcoR 1-F2 TCTCGAATTCGAGACCAAAATAAATGGTAAAATGTCAA CRISPR/Cas9 #fAk
S-Xba 1-R2 GGCAACGCGTTCTAGAAAAAAAAGCACCGACTCGGTGCCACTT CRISPR/ Cas9 #fk
1.3.2 A2 &5 54 7 (https://phytozome. A Clustal W) , 4% Neighbor-joining /7 448 HOS1s

jei. doe. gov) W U H 1E B F i ( Solanum lycopersicum
ITAG4. 0) . /N2 ( Triticum aestivum v2. 2) . 7K F§
(Oryza sativa v1.0) ¢ ( Physcomitrium patens v3.3)
BAEE | 7E (https ://solgenomics. net/) W 3t H 1% B
WHEL(N. benthamiana Genome v. 1. 0. 1)@[?}3@,1@
FI BLASTP T H., FI| ] AtHOS1 S 5% T 51 43 31 ik
AR O, DATRI I BE X 235 2R vh 5 21 5 AtHOST AH
LU e B9 HOST [RJIRAE 1, 0F T 8EE P91, fi
H Vector NTI 10 A Hexf 2L PR 81 FAZ 11 R 17 91
i ClustalX 2.0 GENEDOC 34 i 47 2 518 /7 4]
XS, 6 F MEGAS. 1 i PRHEAT FOG (4% HU X J7 vk

PEALH , Bootstrap 15 & A 1 000,

1.3.3 @R FHELESH T TRzl
(TIANGEN ) ¥ 4 HC_I- 3 4R 45 i 2% 7B A2 FF i RNA,
il FH 4 X 4 00 W) B9 B SR ) 8 TransSeript® 11
One-Step gDNA  Removal and ¢DNA Synthesis
SuperMix X $2 B ) RNA #17 & % 5%, i H Primer
Premier 5 {4511 qRT-PCR 5191 (£ 2), LI K&
Actin AW S (&35 Glyma. 186290800 ) , i
17 qRT-PCR #&:%*  qRT-PCR it i 7] & TaKaRa
/N 2 x SYBR Premix Ex Taq, &FEM 3 KEE
SRFH 288N B B IR AR X R A
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Table 2 Primers used in gqRT-PCR

GIL7E% FIFHI(5'3") i
Primer name Primer sequence(5'-3") Usage
GmActin-qF CGGTGGTTCTATCTTGGCATC qRT-PCR
GmActin-qR GTCTTTCGCTTCAATAACCCTA qRT-PCR
GmHOS1 a-qF TGATGATGCGAGTGATGA qRT-PCR
GmHOS1a-qR TCTGAGTTGGAGGAGTTG qRT-PCR
GmHOS1b-qF AATCTTCGTTCTGCTGTT qRT-PCR

GmHOS1b-qR TATGTATCTCCATTCCTCTTC qRT-PCR

1.3.4 AWABERFES>H  RIEA LI ZE A7
RNA-seq 455> 73001 GmHOSTs 3 H7E K H 14
HEAM T RS ES ALY ER YA, If
FHIR] b5 v 4 A% BsF 8] 2B i RNA S 5% S 3R B
cDNA, i@ 1 qRT-PCR # I 4% B 6] 5 K¢ &
GmHOSIs PAEXT RN EE

1.3.5 Zmpagiindr  FIHMER PA7-YFP &
IREAK, B YFP 28 0% & F Al & 7€ GmHOSla 5

——)

RPSSA NLS

1
Fig. 1

CAS9

GmHOS1b # F1 B C ¥i; I F RFP % 5E A 5 i
GmMYB29-RFP( &35 ; Glyma. 106180800 ) F£4%4 A
KOG A TR T 4T BRI 2235, % GmHOS1s 2 1
AT AH A E 7 43T

1.3.6  #13& CRISPR/Cas9 #H Ak  ABFFEMHH T
CRISPR/ Cas9 MR A L8658 [ F A HE 1Y) JRHOG4S-
RPS5A, F| ] CRISPR/Cas9 # 5 4% 31’ 4l (hitp://
crispr. hzau. edu. e¢n/CRISPR2/) % i1 GmHOSIa F1
GmHOS1b H P G BRFEAR L 81, SRSl 1 B
/N, fH ] KOD FX 38152135 H U6 F1 gRNA 1Y B,
W—F Y5 8 GmHOSLs - F/gRNA-Xba I-R(#"
WS AR gRNA B9 BE) \U6-Xba 1-F/U6-R (1%
U6 FE) S5 LIS 1 56 PCR =4 AR, 9155
Y1k S-Stu 1-F1 F1 S-EcoR 1-R1 (¥ 34&4 U6 gRNAI
B BE) (S-EcoR 1-F2 1 S-Xba -R2 (§" & FH U6,
gRNA2 (R B) o it 254A B Stu 1 F1 Xba 1437 45,
T4 (NEB) ZE4ZHEKG F Bl A2 JRHO645 — RPS5A %%,
REPT ) ISR 1 I 3,

3xDLAG  Nog GmU6 scaffold
I\

NLS gRNAL gRNA2

CRISPR/ Cas9 i RE=E
Map of CRISPR/Cas9 vector

%3 CRISPR/Cas9 ikt BT R34
Table 3 Primers used in constructing CRISPR/Cas9 vector

GlL/EN

Primer name

5lYF3(5'3")

Primer sequence(5'-3")

GmHOSl a-1-F
GmHOSla-2-F
GmHOS1 a-3-F
GmHOS1a4-F
GmHOSla-5-F
GmHOS1b-1-F
GmHOS1b-2-F
GmHOS1b-3-F
GmHOS1b4-F
GmHOS1b-5-F
GmHOS1b-6-F
GmHOSla/b-1-F
GmHOSla/b-2-F
GmHOSla/b-3-F
GmHOSla/b4-F
GmHOSla/b-5-F
GmHOSla/b-6-F

AATGTGCCACCACATGGATTGTTTCGTCCAGCTCTAACGGGTTTTAGAGCTAGAAATAGCAA
AATGTGCCACCACATGGATTGGGAGAAGATCGTCCCACGGGTTTTAGAGCTAGAAATAGCAA
AATGTGCCACCACATGGATTGAGAAGCAATTAGACGTGCTGTTTTAGAGCTAGAAATAGCAA
AATGTGCCACCACATGGATTGTGCATAAAGATCATCCAACGTTTTAGAGCTAGAAATAGCAA

AATGTGCCACCACATGGATTGTTCGTCTTGTCATCTGAGTGTTTTAGAGCTAGAAATAGCAA

AATGTGCCACCACATGGATTGACAACTCTGTGTCTCGTAGGTTTTAGAGCTAGAAATAGCAA

AATGTGCCACCACATGGATTGCTACATTCTTCGCATAAAGGTTTTAGAGCTAGAAATAGCAA
AATGTGCCACCACATGGATTGGAATGGAGATACATACTGGGTTTTAGAGCTAGAAATAGCAA

AATGTGCCACCACATGGATTGTCATGGTCTTGAGGTGGGCGTTTTAGAGCTAGAAATAGCAA
AATGTGCCACCACATGGATTGCGACAAGAAATCCTGAATCGTTTTAGAGCTAGAAATAGCAA
AATGTGCCACCACATGGATTGTGCATAAAGATCATCCGACGTTTTAGAGCTAGAAATAGCAA
AATGTGCCACCACATGGATTGCACAACTCAATCAGATCAAGTTTTAGAGCTAGAAATAGCAA
AATGTGCCACCACATGGATTGCTCGAGACTTGAGAAGCTGGTTTTAGAGCTAGAAATAGCAA

AATGTGCCACCACATGGATTGTTGGATGAAGTGGTAGTGAGTTTTAGAGCTAGAAATAGCAA

AATGTGCCACCACATGGATTGAACATCATTGCTGAACTGCGTTTTAGAGCTAGAAATAGCAA

AATGTGCCACCACATGGATTGAATAATCTTGATCTGGAGGGTTTTAGAGCTAGAAATAGCAA

AATGTGCCACCACATGGATTGTTTAGGAATGAAATTGTAGGTTTTAGAGCTAGAAATAGCAA

1.3.7 ZXARARRXE KBHEEHK GnHOSIa,
GmHOSIb F R E AR A R MR AFT B K599 Bk, F
WRRG K G Py ™ g7 2R, 4 K

15 d J5BURARAR , I CTAB 425 DNA, PCR 467
IR, SR N2 4 B, He A s iR i T4
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Table 4 Primers used in hair root detection

GlL/E2N

Primer name

FIYFHI(5'3")

Primer sequence(5'-3")

14 Fx

Primer name

SIMIFHI(5'-3")

Primer sequence(5'-3")

GmHOSla-1/2-F
GmHOS1a-1/2-R-2
GmHOS1a-2/3-R
GmHOS1a4/5-F
GmHOS1a4/5-R
GmHOS1b-1/2-F
GmHOS1b-1/2-R
GmHOS1b-3/4-F
GmHOS1b-3/4-R
GmHOS1b-5/6-F-2
GmHOS1b-5/6-R-3
S-GmHOS1a-1/2-F

TAAGGAGTTTTCCCCTCTACGA
TGACGCAAGCAGCAAACCATTT
TGAAGGGATAGTAACCCAGAAT
TTAGACTGAATTTGTGGACGAT
TATTAGCTGCACAACAGACACC

AAACCCTCCAATTCCAATCTGT

CATCAGCAGTTAGGTCTTTCTC

ATTTTATTGTGGGTGTAGAACT

AGATTTCCTGATGTCCTTAGAG
TTAGAGGCAATTTGATTGTAAG

GGTGATGTCCTATTAAATCCCT
TGTGGGAACTTGTTATGGTGAG

S-GmHOSl1a-1/2-R
S-GmHOS1a-3/4-F
S-GmHOS1a-3/4-R
S-GmHOS1a-5/6-F
S-GmHOS1a-5/6-R
S-GmHOS1b-1/2-F
S-GmHOS1b-1/2-R
S-GmHOS1b-3/4-F
S-GmHOS1b-3/4-R
S-GmHOS1b-5/6-F
S-GmHOS1b-5/6-R

TGTCCCCATCTTCTATTTCTTG
GATAAGGCTTTGTCTCAGTAAT
AACCAAACCTGCTTTGTCTTCA
ATAAAGAGTGGTTTGCTGGATT
ATCACCATATCAGAGCCTCCAC

TAAAGTGAACGCTTGGCATCTG

TAGGTCTTTCTCCCCATCTTCT

TCTGTCTGTCACTTGTCTCCGCTTTC

CATTCGATATGCCCTTCAAGTA
AGGTCACGTTTTACTGATGGTT
ACAGTTCTACACCCACAATAAA

1.4 HIESHH
i ] Excel 2010 4k PRETHE b 22 HE R e ik 4y
HriE , f# FH Adobe Tlustrator CS5 Ab¥H [ 3

2 ZR5HH

2.1 GmHOS1a 1 GmHOSI1b i# 1L 2

i K G Williams 82 27 JE K 41 % v BLASTP
TH, FIHIEE T HOST 2 )3 AT IR R e x), 18
KRR GAEEPA 6mHOSI K2, 43 65 44 H
GmHOSI1a( Glyma. 01G207400) F1 GmHOSIb ( Glyma.
11G035800) . 5 efmlis}, 3@ 3k [R15 b A B, 7K A
INZZ RN A R e oy ) RAEAE LAY HOST B
[IF=Y: I CENNITRE 7/ il R il e N TR e 2 A1 B )
HOSI &R, XK AR N Foh & 8 E U

FIITFIR . GmHOSs B EIERRIT 5, #8 R G ik
At 2A 7, T SIHOST FHEE NeHOSI TRJR
ey, KRG OsHOSI F/NAZ TrHOST TR) IR e, K
5. GmHOSIa 5 17 7% HOSI [8) RPNy 49. 48%
GmHOSIb S EEFT HOSI TR JEME K 45.31% .
GmHOSIa FEHRAG T RE 1 Stk I FER 4
216 429 bp, HA 3 DA by 1 B
10 MAMEF 9 DN E T 5k A LKA 3 409 bp, 4
fBIX (CDS) Kk 2 886 bp, 4l &4 961 N4 FER
BRI, GmHOSIb FERAFRE 11 S ik I,
FER 41K 6 521 bp, B 1 AN EA, HAT 10 440
T 9 MNET FE ALK N 3 360 bp, i XK H
3093 bp, Zfi &4 1 030 NEILRR I E (K 2B).,
GmHOSIa F GmHOSIb [ EE R 1k 86.80% |,

A 4100: JHENtHOS 1a(Niben101S¢f05296200007)
100 JHENtHOS 1b(Niben101Scf01500g04011)

74

100

F#iSIHOS1(Solyc08g078320)

B

FUFFIFAtHOS1 (AT2G39810)

——— KE.GmHOS1a (Glyma.01G207400)
100 L——— X & GmHOS 1b(Glyma.11G035800)

7K FEOsHOS1(LOC_0s03g52700)

100 L——— /NFETrHOS1(Traes_4BS_1A8210E05)

EHPPHOS1#1 (Pp3cl0g5410)

T00L— ##PpHOS1#2 (Pp3c24g4970)

6mHOSI« Hi—E—HE—EEHE—EE—E -

GmHOSI) HI——EE—HE—EEHE—EE— -

TE: & B AR T, K LACKR A& 1, TT 7k B 3 AE A 32 DX 20501 A8 G5 5 HE IR €0, HE

TR,

Note:In fig. 2B, the rectangle represents the exons, the horizontal line represents the introns, and the open

reading frame and noncoding sequences are represented by black boxes and gray boxes, respectively.
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Fig.2 Phylogenetic analysis of HOS1s(A) and genomic structure of GmHOS1a and GmHOSI1b(B)
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Note:A. HOSls amino acid sequence alignment,

HRE, B A AN ELYS S0k,

the ring finger domain was indicated by red

underline, the ELYS domain was indicated by yellow underline; B. HOSIs protein structure schematic

diagram, gray rectangles represent the ring finger domain, and the blue rectangles represent the ELYS

domain.
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Fig.3 Protein structure analysis of HOS1s
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Note: A. GmHOSIa; B. GmHOSIb.
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Fig.4 Tissue specific expression analysis of GmHOSI1s
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Note ; A. Long-day condition; B. Short-day condition. FPKM;Fragments per kilobase of exon model per million mapped fragments.
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Fig.5 Analysis of expression patterns of GmHOS!Is in RNA-seq results
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Fig.6 Verification of GmHOS!s expression patterns
under zeitgebers time by qRT-PCR
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Note : RFP is a nuclear maker,bars =2 pwm.
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Fig.7 Subcellular localization of GmHOS1a and GmHOS1b
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Note: A. Target sites location diagram of GmHOSIa; B. Target sites location diagram of GmHOSIb; C. Target sites

location diagram of GmHOSIa and GmHOSIb.
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Fig.8 Diagram of target location
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Note: A. The target site sequencing map of GmHOSIa-I and GmHOSIa-2 vectors; B. The target site sequencing map of GmHOSIb-1 and
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B9 RHENSRKERZRRBIESME TIERE
Fig.9 Agrobacterium tumefaciens mediated soybean hair roots transformation to verify the work
efficiency of the CRISPR/Cas 9 vectors
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