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KE GmBRIT £:R Z R K4 RE B T X AR B R S iy i L

MEE, ®RRE, XN, e, RER, AR, 0 ZHE, KEE
MR GrRbE 22 R HAE R 5 F B TS5, 1 510006)

WE. X3 (Glhcine max (L) Merr.) £ FREFZ2 50 d BHEET 2, EAEENTR, KETAESRBADRELEX R,
HFAT AW B K. FE & £ B FE (BR, brassinosteroid) £ A £ K L F 09 F A #F, 42T m 0 8E a9 48 BRI (Brassinosteroid
insensive 1) £ BRfZF# F3AEFTRXGEERN. BRCAARLEATBRANKELRE LA AKEER, 12 BR 24k GmBRII &£ %
R BOAREH TR, Bk, L2 5B GmBRII X B Kk M R OHIEL D) i3t T487 GmBRII £ K 2 £ K X FH F a9 45 1F
AEXER, AARARNAMREEF T AAEAREARATELTE 6/ GmBRII KR, (O HhE 4 FFEARLE, ALRK
FA1136-1211aa 2, TAM GRS, HHRBOREEG. RAAA SRR, GmBRII AR ERTHH 3 MRE®, R
— R AR RSN ART AT & AL EAESATR IR B A HE GmBRII £ R KAy K 2 £RE . GmBRII R B E
RO BNT LR FEHRAEREARE ., BE R, EXraR A KR FH IR XAE R T, GmBRII 69 #% £ BB AL &5
24 111132 Z . HMT 5 GmBRII ZHH&EAH 194, BELELHA A, B3 554 E QAL 53 BRESHFERT
Wiz S A A A F A2, GmBRII Kk Ak B EARAARIG PR L, W E GmBRIla. GmBRIIb. GmBRLIa #= GmBRLID 5 B 4%75 #
BB TiREREK, AFHRAKE GmBRII AR R TR T LRI, FEAT CMNERBRAZEFMAERE, XH
HENT M GmBRII AR RAEKSEAZB TR E Y TFHRIRM T LME L,
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Abstract: Soybean ( Glycine max ( L. ) Merr. ) occupies an important position in food and economic crop worldwide. Unlike other
crops, soybean can form a symbiotic relationship with rhizobia for biological nitrogen fixation. Brassinosteroids ( BRs ) is an important
plant hormone that regulates plant growth and development. Brassinosteroid insensive 1 ( BRI1 ), a receptor located on the cell membrane,
plays a key role in the BR signal transduction. Although previous studies have shown that BR negatively regulates nodule formation in
soybean, but the function of the BR receptor GmBRI! in symbiotic nitrogen fixation remains unclear. Therefore, it is important to identify
and elucidate the characteristics and functions of GmBRII gene family members to reveal the unique role of GmBRII in soybean growth

and development. In this study, six GmBRI1 genes were identified in the soybean genome by bioinformatics methods, which were unevenly
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distributed on four chromosomes. The number of amino acids ranged from 1136 to 1211 aa, with leucine accounting for the highest
proportion, all of which were acidic and stable proteins. Phylogenetic analysis showed that the GmBRII gene family could be divided into
three subfamilies. The genes structure and conserved motif distribution within the same subfamily were highly similar. Synteny analysis
indicated that the expansion of GmBRII gene family may depend on fragment repetition events. Promoter analysis showed that most
GmBRII gene promoters contain multiple cis-elements related to light, hormone, stress response and growth and development. The number
of potential phosphorylation sites of GmBRII ranged from 111 to 132. The protein interaction network predicted that there were 19
proteins interacting with GmBRI1 and 9 proteins directly binding, which participate in the regulation of various biological processes in the
BR signal transduction pathway by interacting with various proteins. The GmBRII family genes were expressed in both roots and nodules,
GmBRIla, GmBRI1b, GmBRL1a and GmBRL1b were down-regulated after rhizobia infection. This study provided a new theoretical basis
for the functional research of soybean GmBRII family genes, and proved that they responded in the early stage of rhizobium infection,
which provided basic information for further understanding of the functions and molecular mechanisms of the GmBRII gene family in
soybean symbiotic nodulation.
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K (Glycine max (L.) Merr.) AN K FC AR EE 153 A0 i s 5 2 e i oAy T 030 Bl 9 1 - R B (R 2 —
00, S PRI FLAURR (4 ] 280 RE 0 2 AE AR AR 7 o AT B AR B A A0 A . AR R A KR B 4T
=, (ETETRA A PR R A O T A AR, WA A B R O R T OB R B
RETEPRERAR, HERHEY S HLAEYAE, 7] LA 38 b AR % p— B B R AR R,
8 S T ] AR R SR S B A I 2, AN B LT A I AR R, (RISt 2 8 38 g o (1 A AR A2 R i £
AR, AR B 43 TR R AR B T 23 W5 O S B MR AL B, X — PR 15 5 5 R A DG IR 1 2 32K Al A 4590 T
T (NFs, nod factors) BIJ& R, BEJG MR AR G GRMEVIHIAR G, 72 T B4 MO i A Ge 2 3k AR AR 2
2, B )ZE AN T AR I S AR R (4, K G NF A2 AR AT DUREN HfR s &5 R 2L R Rk, angs gt an Al
F (NIN, nodule inception) Bl FAA(F5 1% SCH 5% K7 NSP1/NSP2 (nodulation signaling pathway) [CIF15.
W4k 9% £ L F(ENOD40, Early Nodulin 40) %%, NIN F1HA R AH BAE T, DLUE R TR JE F0AR I8 B 7 J 81,

HSEFE MG (BL, brassinolide) Jf&—Fh i BEAL &4, B FAEMSEAER H R I, ok 5 BL A AL 14
MEERII SRR NI R S B E59 (BRs, brassinosteroids) [0, BR & 8 474 Py — b S8 114 5 [ B Bk
%, ZH5EKKENZAEE, ORFBAEE 52 4500, EHEKE. EhRKE. BEFEK. otk
MLVRE  FFAEIT TR  SILR T B ITFIBORN IS A AR A 55, SEAE A AR AR W3l h g Sk A FH 01121,
OV BF 98 R IAE K S R Enrei S JL 458 S48 1 En6500 ¥ THI Wi BR 50K BR BLIE ANAREE, 28/ iR
TERIEMEIMAR R G, AR, SNEEDN BR AV el iR 2 8 2 MUt 458 T 0. 53, At 7o K
BR {554 514> GmBESI-1 {8 1] NF 155 F145 5 R MG 25804, BR (557 32002k, HREN
M AU B 32 f& BRI (brassinosteroid insensive 1), J& T~ —Fiz T~ 401 10 & & 5o 2 K H 2 2 A B8 (LRR-RLK,

leucine rich repeats receptor-like kinase) 51, ‘&5 25 4~ LRR £5#43, LRR XXI F1 LRR XXII 2 [BH —MKE N



70 NIRRT R A, S5 BRID TR, XHE&AT BR ZOCE 200, AR T # @l (L= mE, ik
Hi%) BR AU TT (Arabidopsis thaliana (L.) Heynh.) SEARK bril, %5878 13 B MEVEAS 7 AR bR R
ANHIERAE, B S H % R AR KB R i 4 A BRIIUT). BR 5 BRI (N AN I &, DA 5 1 S 1 4%
ORI TE4EMIR A BR 55U, BRI1 5 BRI BEGHIHI5 1 (BKI1, BRIl-associated kinase 1) £54,
AbTARVE TR, 2850 BR SKIGRS, BRI1 #7005 7 5 BKIL fi# %, 55 —7F LRR-RLK, BRI1 3Z{&AH
ST 1 (BAKI1, BRIl-associated kinase 1) #HAEF . BRI1 Al BAK 1 #4538 2 18] B % 40 B AT BRER (LU'S),
XA I B & 5 S Rl 5% Rl 7 BES1 (BRI1-EMS-suppressor 1) 1 BZR1 (brassinazole-resistant 1) #§#3% ,
PLUIATY BR R R RIE, 0 sEB A K 5 R & iR 1 020,

TERURE T BRII B RS H = [FYEEEN, BRLI (brassinosteroid insensive 1-like 1)  BRL2 (brassinosteroid
insensive I-like 2) 1 BRL3 (brassinosteroid insensive I-like 3) - H.#H4 BRLI 1 BRL3 5 BR &84, HAEW ]
MULEGTT bril AR MBI RS, EEA TR BR 224KR210, BRI B 75 S BR {55, (EA Y8 S e v
AR RE S REENIER . BIUKFE (Oryza sativa L.) BRI1 § K575k d61 R 4528 R I H B itk
220, FERFGIT LRI AeBRL3 FR ] DABR iy U R I (i B3, TMifE =3 (Sorghum bicolor L.) ™' SbBRII R
ART] DA SR (TR P24, phAh, EPEEEETE (Medicago truncatula Gaertn.) ™1, G WFFH KIL mtbril 58725
ARG BE > B P BB RS), FE B (Pisum sativum L.) [¥] BR ZEW) 4 R GSAE A lew BR 524K 525K Ikb
PAS bril W, B3R AR FOAR TR #0261, IX SR S5 32 W] BRIT FERE YR & A& 5284k Cln B pn R4
Yolppia) rhRSCEIE, BN GRMEYIRR Y R AT EZ A AR .

XK 5 GmBRII J: R W 5T, Wang ZER27A Peng 2628153 51| ve B 7 GmBRIla A1 GmBRIIb 3£ 1K, KM
GmBRIla 1£ K G GE A K 3 B FAR S Rk em, B8 W] LEIAMUL R IF bril-5 S8R AR I A KB, 30E T
GmBRI1a I GmBRI1b 1E BRAE 5 5 5 v (1 52 (AR FY , — & 7EHE 1 G (R4 1 o Chen %098 1 RNA FHE(RNAI,
RNA interference) [k GmBRIla A1 GmBRIIb £ K EBMR P HIZRE, KIMGIEELH N, [N GmBRIIb it
FIEM K GRS R /D . BRIL/E BR E 24, Bl CHRF MK G GmBRIL H R AW T8 I 1 6t
T MU R TF A8 fh R 4 PR KB % GmBRIla M GmBRIIb &, %} GmBRIIT £ 5 i I ThBEBF Fe 16 K G
W I IUEE B DRSS, JEHAE SR SRR B FOE A2 . R, AW FOR K GmBRII BRI 5K kAT 4 se il
i, GIEEARKEAER . RS, JOkEf. RERE N REH T B S
TR 2R EAE M T DL R RIER TS, IRER GmBRII FiFERE R SR H R I N IR R, NRNET

GmBRI1 ZXJREE R AE K E LA S50 1K) Th RESR (I 7T LAt



1 MR57E%
L1 B
ASHE TR AR A RER K S 22 BE R 4 P Williams 82 (Wm82) , fT HIHRJBI B Bk USDA110. 4%
KB RUFHR G RF 72 R EIEA A, ENTAURETEIR, JIR% AT 25°CHEIR . 16 hOLIH/8 h Mk
R H O IR, FIHREE 70%. 42K 7 d JEEARIEE, WRIEHIZERKIHE OD600 = 0.08, HEMRK
Pefh 30 mL AR B .
12 REHE
1.2.1 GmBRII BEERERRAMEE UL 4 MM IF BRI K% & /751 AtBRI1 (AT4G39400). AtBRLI
( AT1G55610 ) . AtBRL2 ( AT2G01950 ) Al AtBRL3 ( AT3G13380) fE N % % J¥ 4, #£ Phytozome 13
(https://phytozome-next.jgi.doe.gov/) HHiw E % K & 42 K 41 )7 51347 BLASTP 434, FHFIF Pfam 245
(http://pfam.xfam.org/search) 3K7% BRIl t (H M A G544, IR &5 #4938k PF 5 (PF20141), F]H] TBtools (]
Hmm Search T. H # 17 §% & . %8 J5 ff H SMART ( http:/smart.embl-heidelberg.de/ ) F1 CDD
(https://www.ncbi.nlm.nih.gov/Structure/cdd/wrpsb.cgi) ik GmBRI1 i FE K 3% i 7 o
1.3.2 GmBRI1 EREBHMEFM 81T ExPASy 7ELL M 5 H1[1) Prot Param (Chttps://web.expasy.org/protparam/)
XK GmBRII A MEEREE . o7&, 207 RS BACIE BT AR, R H RN W3k () Prot
Scale  ( https://web.expasy.org/protscale/ > Tt W H H B K % . @ & NetPhos M b
(https:/services.healthtech.dtu.dk/services/NetPhos-3.1/) %§ BRI1 Z i a& oA AT BB A0 A7 pii FLI B0,
1.3.3 GmBRI1 BEEFIENRGELEDIHT  7£ Phytozome Fd5 & R FREAL G 77« B HKAR (Lotus corniculatus L)+
PRETE . Bh (Solanum lycopersicum L)« IKFE EAK (Zea mays L) = RIVAEEML T4, 4 Hmm search
R TS BRI S E A S M 3L, I MEGA 11 3T 2R 751 2 B L, Il AH 4R iE
$% (Neighbor-Join, NJ) #4541 &K B HEY, bootstrap {H W E N 1000, F|H ChiPlot X4 B R 40K B AT
F1t (https://www.chiplot.online/)

1.3.4 GmBRI1 BEELEMFRTFEFST (27378 75 26 T 2 MEME (https:/meme-suite.org/meme/ )5 22 32,
8 F TBtools L H 52 ¥4k . FIH TBtools #1 ] Visualize Gene Structure #8447 R 454 0 HT o

135 $EEkEMSHEEIT  FIHKSG I FAN GFF3 SCFAT TBtools #iE 54 GmBRIT FIEHE R FI YLt A
£ #3314 H TBtools H ) One Step MCScanX 4 {4 X K Z 45 N GmBRIT F R 3EAT L4 14 79 #7033, 18 B Advanced

Circos #fifH i T R] 4k . {8 H TBtools H' Dual Systeny Plot Jgi{F % K 5.5 FAR A Fob i) ot [|] L 26 14 134T 297 o



1.3.6 IRNAERTTH 4T SRI GmBRIT ZXRIE R ISR da A7 i L3057 2 000 bp AOZERRIZL7 51, A AEL TR
PlantCARE (Chttp://bioinformatics.psbugent.be/webtools/plantcare/html/) XJEEAN A& G 1 8 8+ 7 513047 =04 FH oo
53 B4R Excel T H AT

1.3.7 GmBRI1 E{EEB M FIF R 35 Uniprot Chttps:/www.uniprot.org/) 55| GmBRI1 5 FT % B (1) &
ID, SATELM U STRING Chttps://cn.string-db.org/), % “Multiple sequences”, BB ¥ N“Glycine max”, £k
AN 7R T A 2 B ) ELVE S8, MK EAE BAS NP S RIS 0.400, K HARHUhE—2, 8=
FRERN 104, HRSHEE NN,

1.3.8 GmBRI1 ERRKHNREDHT  EHAMIBE 0hy 12h. 24 h RERTBFENS, LR 28 d J5RERTE
FIAIRFE . (] Ultrapure RNA Kit 35818 (HEOMHE AR AR AR, 1175 , FEEURE S RNA.
X H HiScript III RT SuperMix for gPCR (+gDNA wiper) i7l& CHEMEBEVRH R ARAR, M) B
FE SIS RNA 5% 4 il — 4% ¢cDNA. {# ] ChamQ Universal SYBR qPCR Master Mix (% ME %8 24E M0 RH B4y
AIRAR, B , EERZOLEE PCRAL (PR, Hit) BT qRT-PCR. KMAERN 10 pL, RNFEFH=
ik 95°CTIARTE 1 min, 1 MEH; 95°CAHME 55, 60°CZEMH 30s, 3L 40 AMEIR. WS I A KE GmTubulin

(£ 1), RH 27227 )55 GmBRIT FGRIER AN FRIE KT 3 IREW¥:ELR . FIFH GraphPad Prism 9.0
AT Student’s #-test J7VEEAT W AT AR L

% 1 qRT-PCR 34955

Table 1 Primer sequences for qRT-PCR

EIk/EZS Gl 2]l

Primer Name Primer Sequence (5'-3")
GmTubulin-gF TCTTGGACAACGAAGCCATCT
GmTubulin-qR GGTGAGGGACGAAATGATCT
GmBRIla-qF TCCTCCTCATTAACCTCCCT
GmBRIla-qR TTGAGAAGCCAAGAAACGAC
GmBRI1b-qF AACCTCCAATCCCTCAACCTC
GmBRIIb-qR TTTGTTGCCTTTGAGAGAGA
GmBRLla-qF GTATGATCTACCTTGACCTTTCC
GmBRLla-qR AAGAAAGACCCTCCAATGCC
GmBRLI1b-qF AACAAACTAACGGGTCAACTCAG
GmBRLI1b-qR GAACTAGATTCTTGCACGAACC
GmBRL2a-qF AATGACAACAGCCAAACCAC
GmBRI2a-qR AAACCACCACACCCAATGAG
GmBRL2b-qF CAAGAATGATAACAGCCAACCC
GmBRI2b-qR AGCAACAGAGATGAGAATTCCC

GmNIN1a-qF CATCTTGAGCCTCTACCACC




GmNINla-qR GCTTTGACTCTAAAAGTGCCGG
GmENODA40.1-gF TGGACAACACCCTCTAAACCA

GmENOD40.1-qR GTGAGGGAGTGTGAGGAGTGA

2 EREHHh
2.1 GmBRII R R EE KB BT
FIHAEE I 4 4> BRI EEFIUWENS, ikt REIERATAH 6 > GmBRII FIER R, 5 CHFH
g B — 28, 5 5 Ay 4 N GmBRIla ( Glyma.06G147600 ), GmBRIIb ( Glyma.04G218300 ), GmBRLIla
( Glyma.04G115700 ) , GmBRLIb ( Glyma.06G320600 ) , GmBRL2a ( Glyma.05G136900 ) ,  GmBRL2b
(Glyma.08G092200) . 79 T fift GmBRI1 Z% R WAV A RFEAVEEDIRE, X GmBRIT FE PR S5 i 53 34T 40 #7
AR AR O ERAE . TP SRR, 7. ISR A (oD F. SgRNE 2 i,
X 6 A~ GmBRI1 F % i 53 (R FF B 2 HELE 3 411-3 636 bp 2 [A]; ZIEMREETE 1 136-1 211 aa Z [A]; 4T = IEH]
N 124.44-132.5kD; JRTHUN 17 575-18 711 2 [8); 5 H fU7E 5.85-6.44 2], B/NT 7.0, ARVEEH: AfaE
ZHAE 30.9-36.66 2 [0], BINFEEA; SENERBE 96.96-101.24, G WM NG KM . B A& 10 E EE LR
EEf] T 2 AR Leu S (14.7%-15.4%), HUGRLETR Ser 58 (10.1%-12%), XAAeHE &R
HEWZAMBEIE A K. 25, RE 6 4> GmBRII MBI EIEREH . T &, 278 Er8EAEER,

EEEAKBEAF KR 26 EE—E R, Xes BRI GmBRII G 1 2 (8] v] REAAE DhRE I TU AR M.
% 2 GmBRI1 EERIEELMR

Table 2 Physicochemical properties of GmBRI1 gene family in soybean

ESES REHEAE TFR AR EHERISE S TR Piabae JETHH

Gene Name Gene location ORF (bp) Protein length (AA) Molecular weight (kD) Formula Total number of atoms
GmBRIla Chr06:12052121 - 12056526 3555 1184 129.33 Cs763Ho119N153901741S47 18209
GmBRI1b Chr04:48926007 - 48930251 3564 1187 129.01 Cs752Ho111N153101735848 18177
GmBRLIa Chr04:13274335 - 13277947 3612 1203 130.91 Csgs1Ho266N 156801747543 18475
GmBRLIb Chr06:50922018 - 50925654 3636 1211 132.5 Cs920H9300N 159601762843 18711
GmBRL2a Chr05:32948083 - 32953596 3522 1173 128.94 Cs712H9184N 154201732855 18225
GmBRL2b Chr08:6973835 - 6977613 3411 1136 124.44 Cs504Hs840N 149301677852 17575

B RS L e RHL EIIES B KA FEEIER RIS EAL

Gene Name pl Instability index Aliphatic index Hydrophobicity Major amino acids (%)  Phosphorylation potential




Leu 15.4,Ser 11.7,
GmBRIla 6.27 36.66 96.96 Hydropathicity 132
Asn 7.4,Gly 7.3

Leu 15.4,Ser 12.0,
GmBRI1b 6.23 35.87 98.69 Hydropathicity 123
Gly 7.6,Asn 7.3

Leu 14.7,Ser 11.1,

GmBRLIa 5.97 33.49 101.24 Hydropathicity 123
Gly 8.1,Asn 6.9
Leu 14.8,Ser 11.3,
GmBRLIb 6.44 34.19 100.64 Hydropathicity 123
Gly 7.8,Asn 6.9
Leu 15.1,Ser 10.1,
GmBRL2a 591 30.9 101.3 Hydropathicity 117
Gly 7.3,Asn 6.9

Leu 15.2,Ser 10.2,
GmBRL2b 5.85 31.04 100.76 Hydropathicity 111
Gly 7.7,Asn 6.9

2.2 T RII#A BRI1 RERE O

N T HHFUREAEABY) R BRIL (RS E R AR, 201 7R A 8 MR 30 4> BRI & H 741 X1 HHAEY,
KEFH 6 M WA 4 DAL AIRA 3 DR EREETEA 2 D Fif 3 M. B
Y, KFEH 4 AR KA S I @R 3 A . REKE W E/RIXEE BRI AL AT LAY 3 ANE
ik (B 1D, 4050 BRIT (10 AMER) « BRLI3 (12 AN E 5D 1 BRL2 (8 ML) o R T3 15 LASH,
HoAf 7 NMRTE =AW R, B TR — SR ) JE R AT e AE A R h AR AR A €, B LR
Mo IR SR SR — 2543 g X0 AR AN B A B AN N 52, R AR A A AL 2 ]
BRI R 25 - A Th BE T B AL B B 22 57
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E1 BRI EEREHNRZLEH
Fig.1 Phylogenetic tree of BRI1 gene family

2.3 GmBRI1 EE SR ELE M D

N T HERE T % GmBRII FERIE Qe ik BRI E, IR E 3 BI4L GFF3 ST A TBtools 22 il 4 (A 5 fir 7y
i, 6 A GmBRIT BRI AL 51 0 A TE 4 S Gs ek b (W 2D, Hixf [FIJEEE GmBRIla 5 GmBRIIb. GmBRLIa
5 GmBRLIb 53353 A fE 4 tufk Chr 04 1 Chr 06 &, GmBRL2a 5 GmBRL2b 43 Aiift Chr 05 Fl Chr 08 Hefifk L.
KA 25K, JfG BT IR TR A 2 A5 IR S8 1 — iR, SBOR 75% IR L2
PR ARAEAERS . BR T AR LU, 7 BUR A i R SR 7 A I o ) SR B2 SR B0, o Py 32 4 43 A 2
N, KEFEEAN 6 > GmBRII FKIERFFAE 3 A F BOZ W FAF (GmBRIIa/GmBRIIb. GmBRLI1a/GmBRLIb.

GmBRL2a/GmBRL2b) (P 3), IXULFLRIX} 2 (8] A @& RPN, BEWE T ge7EThae DA ER5F, JLIARE



NG IR ESOr R

AP FCFR H A ] R 95 e ) B DRI K 2 I T R LA SRk, AT A e AT LA REABA 1 A 2 R E A 2 A 50
BT N T it BRII FER ORI G B, FRAMEE T 8 MR BRIT FE R S M (] S PR EE (B 4), B
AR T A Y . SREY LR T, BURE SR IE. AR EEERE. B KRR K
AR LR G B, 5 K5 GmBRIT FEF RERIR AL B BRI (6 X, MURETF (6 X Fili (6
XV EERERE (4XD. KR QXD BoK 0D, mg X, RIEKES5XCT Y BRI 3K 474 22 X
SEERMESC R, MEM I T A o RS KREAEAE 2 W SRERMEC R, ERARMEm B BAR RN R, H
1 GmBRIla. GmBRIIb. GmBRLIa 1 GmBRLIb 5 4 MRy CIURETT EKAR. EEEETE . Bl AR
A%, GmBRL2a M1 GmBRL2b 5 3 DNIfl (UETT AR AKAED ARV KA <. B BRIT AN BRLI 7]
FEPID FTRETE S . P M JE A FERF IR B EARER IR, BAKE. AR SEEHE
[N S ARMEY), HKS. GmBRL2a Fl GmBRL2b 2 R 5 E KIRAEAEIL MR R, BB TS P IHAARAE, £
KROS5 EMMRAES SR ATRE LT, 1 H BRL2 FUEHEFIX AT Re HIAE R T, AR S EEEE T 5. R
b ) L2 M S BT A5 SR, U0 BRI BRI 7E X0 AR R S R (R JE A I R b mT RE R AR T 38 1 AR S A
A, T HAR R BEAE R AR A A R R 4 A A

Chr 04 Chr 05 Chr 06 Chr 08

GmBRL2b

— GmBRLIa ——GmBRIla

—GmBRL2a

60Mb 50Mb 40Mb 30Mb 20Mb 10Mb 0OMb

GmBRI1b

——GmBRLIb

EEBREAJEBREE (Mb) ARfL. Jetafh ERBIEARRER T L, LORRRaEE, EORrnRlEE
The scale is measured in Megabase ( Mb ). The colors on the chromosome represent the density of the gene, red represents the highest density, and blue represents the
lowest density
2 GmBRII ERAZRIRERGE LN
Fig.2 Chromosomal distribution of GmBRI1 gene family
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Fig. 6 Analysis of cis-acting elements in the promoter of GmBRI1 gene family
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