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FZE: [ BA ] #4855 BRL3 BHEERKMIE L FHIGE. [ 7iE ] A RACE PCR HAR I BB AEFE 3R
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S, FEHEAEH JeBRL3 HIZ AT AL B A B 55 /K HL 2 T AL e AR . 3 DU A AT 25
SER TR . % JeBRL3 BRI RIS B TAEZG, (EMPRIRTE R BAR, [ 4518 1JcBRL3 HEH N E e &R
HEJPIIRZREEEN , e— MEEN, JeBRL3 FEFTTRES 5 T IR AL 2% R ST e A6 A6 AT 22
R B IR T IR 22K
KR BRI ; (ERT
FESES:S718.46

JeBRL3; TNRESTHT

XHEkARERS: A XE4HS:1001-1498(2021)06-0046-10

HZEEAME (BR) 2—KH MRy HER, M,

NS R T i

Forest Research

i 45 A 2 BR A IR B X B i BRI-

TEARMC AR BE T RO AT B AR 8 i A= BRA AR 350,
REZ SR YR K LB R A S5 2 S
A B A2, BRI ( brassinosteroid insensitive 1)

YE4 BR 321K, 7 BRI5 5 T REZ/EH.
BRI J& T & & 5% 2 R & 2 2 Z /R ¥l ( LRR-
RLK ), HZ5H =2 AN X | 5 S DX R A it
X 3 HAr D, Horpr, JAbXALEE 1 A seE iR b
HEEF ., 1 NmfE9 K, 25 E S iR
i ( LRR) PLRFESS 21 FI%E 22 4~ LRR Z A4
— N 70 NEFERZ LAY ID (island domain ) 4%

YR A 2021-02-04 BT HE: 2021-09-17

like3 ( BRI1-like receptor genes 3 ) 1E-& BRIl # H
FE R, BB 5T BRAG SIS,
&3, BRI fEAEYIER B LA & EEMME
A, Nie ZEZEM ( Solanum lycopersicum L.) Wi
FIK T SIBRII FEIH, 452 R R IRFiAL 2 R HAE A
AR KDY, Singh &P, /NE ( Triticum aestivum
L.) TaBRI1 3£ R FE #) 85 IF ( Arabidopsis thaliana
L.) il Rk B8 RN R T IR E; &
RS R, BRI (Jatropha curcas L.) 1H3RE
TR SZ R IE IR JeBRIT A 7 (4 BR 42 0] BEXS FRIK

HeWH . EEREARIES (31760198 ); RMALES¥—RSF (GNYL[2017]007 )

YRR Ry WRmifs , L84 7E1%., Email: chenyugiangzu@]126.com

RIHAER IREL, W, . EESTIN . MORSSFAEY)Y: . Email: xg335300@aliyun.com


http://dx.doi.org/10.13275/j.cnki.lykxyj.2021.06.006
http://dx.doi.org/10.13275/j.cnki.lykxyj.2021.06.006
http://www.lykxyj.com

55 6 14 WRRaf, 25

BRI JeBRL3 &K B 5a e I AE 46 & B i A2 TP Y T RE BT 47

P & B A —E AR EERM, SRif, HaTX
T BRL3 2 5Lk F HHMFRE AR WA
JPRIXURR SR S 5 T SR 3 60%, S f 2V 1A
Yo s URR AR, SR, BT RRIK 2 52/ | F
T A A SR R P AR T RS A R
T MEREAE LR (290 1/30~1/10) 2 S 350RR IR0
Shs/ DR 22—, AR ISR TR 5%
SEALERE IR BE R T — 25 AR ISR R N
P& 5 /K25 14 J£ [N BRII-like3 ( BRL3), #|JH RACE
PCR i RAKMH T JeBRL3 FEH 141 cDNA; i#id
LC-MS/MS i R% %€ T JeBRL3 WY J7 1% ik 7= )
(AR ); ML JeBRL3 A9 4514
BT T AWIE B A% i qRT-PCR AR 537
TR A & B R rh Rk, JfiE
1 12 DR (1) 2 ik R R X LT BB A T T W25 50 0E o

1 MoK G 77k

L1 iRIewra

ARBFTERRL S A8 P R N o = LR AR TR
IR AETT , WO SE AR Al R OO A R T 2
Z1 RNA PRI P o A5 A [R] i 399 A RO 48 75 78
4°C P15 48 h s o 9 28, 43 il D PR 23 AL i
B MEAERA T REANE Y] L AR RS T R AR
S0 MEFESARINAEI] . MEAEARBE R L HEAE /]

flF-REAHARAT I . AR DU S AR . AR SR A A
B HH LA K AR AR By b s B S A —80C
AR OKAR TR R
1.2 R FHE
1.2.1 % RNA # & JcBRL3 ¥ F 4 % cDNA %
M BRPART AL RNA ) $2 B2 & Plant RNA Kit
(OMEGA ) B4 7, KH SMARTer” RACE 5'/
3'Kit ( Clontech ) i & i##47 57/3' RACE ¥4, 5|
YIWEE 1, PCR F7#JH] NuceloSpin Gel and PCR Clean-
Up Kit ( TaKaRa) & i 4lifk 5 5 pUC19 28 i4
%%, FJH In-Fusion® HD Cloning Kit ( TaKaRa )
PEATREAR, Gk PR va b T A T A TR A B
o] (R ) MPESUE . KB s P9 S'cDNA F
Bt. 3'cDNA F BrAilC A ] fr B i DNAMAN
AEPHE, IIMHAE JeBRL3 4K cDNA J£41,
122 REREBAMARESFEE  HHREIM
WY Hind 11 Al Nde 1%} H 93K ORF 574 3%
KR pET-30a (+) HEATRUEEY), 20 mllialife
%4252 G ¥ Ak BN Escherichia coli DH5o JB% 5% 75 41 iy
Hh, PREBH M PR AR BORLIEA TP B0 E , K DU I
P ELH AR ( pET-30a-JcBRL3 ) 43555403 E. coli
BL21 (DE3) Hil E. coli Rosetta ( DE3 ) &=z 2541 fifg
o YRR SRR T RIRE R (50 pgmL™)
() LB R K: g2 bk i 85 3%, Hib, E. coli

®1 KARASIMRERFS

Table 1 Primers sequences and ways of use in this study

514 51751 SIIH&
Primers Sequence (5'—3") Usage
3'GSP GATTACGCCAAGCTTGGCTTCTTCCAGTAATGATGAAGTTGC A pE
5'GSP GATTACGCCAAGCTTCAGTATTTGTGAGGTTGAGGGCAGTAA LKk
UPM CTAATACGACTCACTATAGGGCAAGCAGTGGTATCAACGCAGAGT K pE
JeBRL3-F GGAATTCCATATGCAGTAATGATGAAGTTGCGGGGTTA JFAZ e B A A 3
JcBRL3-R CCCAAGCTTAGAGAGATTGTTGTTAGAGACATCA JRA%FIE B AR
QJcBRL3-F GCTTGACTTGAACAGCAACGACCTT R E EPCR
QJcBRL3-R TCCTGACACAACGCCTGGAACAAT KL HPCR
JeActin-F TCCCTGGTATTGCTGACCGTAT Pt BPCR (HNSIEEED
JeActin-R TGGACAATGGATGGACCAGACT Pt g BPCR (W SHEED
JcTubulin-F CTCTGCAACTATGAGTGGTGTAACG FEHPCR (NSHED
JcTubulin-R CACGAGAAGTAAGTGGGGCAAA Pt BPCR (HNSIEEED
GMJcBRL3-F CAGTGGTCTCACAACATGAAGAAACAATGGAGAAT T I B AR
GMJcBRL3-R CAGTGGTCTCATACATCATGAACTTTGAGATTCTT R IE A
JeBRL3st-F TGCCTGACCTCATCGCTGCTT R TR A
JcBRL3st-R CCTGACACAACGCCTGGAACAA e e DR MR A
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Rosetta ( DE3) HiEHIMAEER (20 pgmL™"),
W H LA 1:100 B9 /R B HL 3 Fh 2] LB W5 37 56
(PR S5ZRME ), £F ODgy M 0.5~0.8 i}, [f]
WIS FAIMA IPTG (Z9%EEH 0.1 mmol-L™),
AYRIE T 1SCHI 37°C Nk A%, Rigemtiag sk
16 h, 5% JeBRL3 A HE I AYFKIL, FH SDS-
PAGE HiJO6) 82 20 £ 11 1 ZRaA HEA A
123 &aRRiE»HA%EE ¥ SDS-PAGE #
B B R i U) A B T, K B 5 fil
RS A BT 37°C KA MR, 2 )54t kB
R TRy . BUS uL % 0.1%TFA BT TRy &
B, HE 11 B OIS o- -4 B PR I
FAWIRA (& 50%ACN Fl 1%TFA ), #l F#¢
W, BU1 pL AE S T B s de e U B A
AR R 1 %8 % A Mascot 2.1 ( Matrix S cience )
AFHEAT
1.2.4 JcBRL3 & @ Mot FIHAEL T HA5)
X R B JeBRL3 25 H 19 15 5 K ( SignalP 4.1
Server ). 45 ( TMHMMServerV.2.0 ). g
{b4i A ( NetPhos3.1Server ) . 24544 ( GOR4 ).
= g 45 H) ( SWISS-MODEL ) A K {5 5 45 4 1§
( NCBI-CDD ) #EA7H0l #1453 #7 . FIF Uniport %4
I FE R & JeBRL3 & 1, 38 Clustal X {4 xF 5
JCBRL3 %K [ & #H W) 25 A s i [R) VB4 U AT 2 T 1
XAt T MEGA 6.0 #9205 (Neighbor-
Joining ) , Poissoncorrection £ % , Bootstrap K %
1000 KA RS R BR
12.5 JceBRL3 ERAZFiXE P KL
Plant RNA Kit ( OMEGA ) a5 &5 156 B 5 43 51 $ B
RIS AETE 9 otk BIHYIE RNA, X RNA ¥
JE A AT RN IS, HCSE B RNA S I IR
cDNA., FHZe e PCR 51 LK 1. LUK
AETEARITACBHH X IRAL, L) B-Actin 1 Tubulin
WSERH, BFERIRE 3 M HRERES 3 MY
HE, MXREERH 2T EIME, HAH
SPSS20.0 AR {4 X F i A7 B R 5 2243471 ( One-
way ANOVA ),
1.2.6  JeBRL3 A& W it & ik B Ak ey My 2
Golden Gate assembly + R #4 # JeBRL3 % [H ORF
534Kk pPBWA (V) KS-ccDB B M3 F ik 244
i 1 R Rl K pBWA (V) KS-BRL3 Jiikr % 1k 5|
WA AT T LBA4404 BAZ UM, AR T3 FIF
R (50 pgmL™) FIF4EF (20 pgmL™)

YEP [ {ARE 3% -, PhHCPHPE R 75 D07 300 o
FF IR A AT B TR R R 2R 5 5%, PRBBCRA T V% $% b
T YEP RS E P G 5%, 45 2 RHU 1 mL &
WA %] 50 mL YEP AREEFRIEH, 4 ODgy 15
F2E] 0.4~0.7 B, KRR LT, BOI
LA,
1.2.7 vk AL IA 3 B 45 Fm oy o F b
F MS SRR E BN R, Fa S ek H
FIFER AR K326, 225 B TR IR i 55 5|
WL IE R, PRI TR . 43 3 B R A 7Y
KA RN 5% 5L MR B ) DNA 5 RNA, #47 PCR 5
RT-PCR A5, Wy H A8 PR A5 38 5 2 00 b
AR I PR A Hh DA R R AR A P 2 S T, Gl
FrABIIZE 1,
128 JAXEHEBERMIE  RE 2 HREFER
o 3 Mt FE DR R b T ORI AR 2, bk 3 4
(FL154), R MR EEE . Bk T
S X AE KRS 4 Ab BRI T LB (SUS100 )
TS IR R 2

2 HRERN

FRIXA JcBRL3 EF cDNA £KFFI M= E
F| F RACE PCR £ A 3k 18 JcBRL3 Ft A 1)
SRACE #l 3RACE i Bt (#l 1), & ¥F#:15 5|
cDNA 4= £ 4 755 bp, % 3 A A FF i ) sk HE
(ORF) 4 3618 bp, Zmhi% 1205 MEIHEMR, HF
oA 130.71 kDa, Z5HL A5 (pl) A 6.06 ( GenBank
S MG879232)

22 BE#REFEMBRIFSRIESHT

V) 38 g 1 R % R Gk R pET-30a ( +) -

JecBRL3 #4k3 E. coliBL21 (DE3) 5 E. coli Rosetta
(DE3) JEaZ&4fd, 78 15C 5 37°C R i
F16h)5, BOWERKIETT SDS-PAGE 4347 .
S50 3RW]: JeBRL3 &1 KATE 80 kDa 245 L H
2T, S E A FRIJLE—3, Ut
B JeBRL3 3:H7E E. coli BL21 ( DE3) 5 E. coli
Rosetta ( DE3) "4 n] s dhkik, HAEMFRIRES
B, 15°C 5 37C ANEBiHFRIRE T, JeBRL3
A FFEMRBEL (E2),

2.3 RRAT JcBRL3 EARRILLE

Ji S E 45 R . JeBRL3 TERAZ £k R4

RERE, A 16 KR T MAKE S JcBRL3 &
( AOAO67KCE7) & ILMR)FHIMIILE (£ 2), J¥

2.1



556 PRI, 55 BRI JeBRL3 JEIR Y 5ol e AE AL & & i R rh iy D e 43-#r 49
M 5’ M 3’
5000 bp 5000bp
3000 bp 3000 bp —n
2 000 bp 2000 bp ——
1 500 bp
1000 bp
750 bp
H: 5': JeBRL3 LMY 5" RACE PCR ¥ 45 ; 3': JcBRL3 J3:PH cDNA [ 3' RACE PCR ¥ Hi4%i7
Notes: 5": The 5" RACE PCR amplified band of JcBRL3 gene; 3': The 3’ RACE PCR amplified band of JcBRL3 gene
B 1 FRRH JeBRL3 EFE RACE PCR E kA&
Fig.1 The JcBRL3 gene of Jatropha curcas RACE PCR electrophoresis detection
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. M: # Marker; 1: FIPEXIE, Rosetta; 2. 3. 4, 5 FnmLHE
%% 4k BL21 ( DE3), £ 0.1 mmol'L™ IPTG F 15C. 37°C. 15C.
37C FifES 16 h LB Y); 6. BAEXTEE BL21 (DE3); 7. 8. 9.

10 % /R & 41 %% {4 % 1k Rosetta ( DE3), £ 0.1 mmol-L™ IPTG T*
15°C, 37°C. 15C. 37°C FyES 16 h I9RE W),

Notes: M: Protein Marker; 1: negative control, Rosetta; 2, 3, 4, 5 : the
recombinant vector transformed BL21(DE3), the expression product induced
by 0.1 mmol-L™" IPTG at 15°C, 37°C, 15°C, 37°C for 16 h; 6: negative
control, BL21(DE3); 7, 8, 9, 10: the recombinant vector transformed Rosetta
(DE3), the expression product was induced by 0.1 mmol-L™" IPTG at 15°C,
37%C, 15%C, 37°C for 16 h.

& 2 pET-30a-JcBRL3 EAHEHAK] SDS-PAGE &l
Fig.2 SDS-PAGE detection of pET-30a-JcBRL3

Y7 w5 R B T 100%, A TN 84.7 kDa,
EHES N 615, X FW] JeBRL3 FH B £ L =)
W2 JcBRL3 #5111 ( AOA067KCE7 ),
2.4 FRFAT JCBRL3 BAZHSHT

S AT AE R FE W . JeBRL3 & HTE1ES 5
JRGERE , VBN S T30 24 (1556 25 (VR RIR
] CE3A). BEMELEHTRMSS R . JcBRL3 &
TEREA, BA 1MEEX, T8 813 25
835 FAEMRAL , M2 EE 1 PT B 137 2 40 i e |-
ENEZKRENZ5FESHS (B 3B), Rt

9 NI (Tyr) F121 NIREMR ( Thr) BERR L
firi (&l 4A ). Uniport 085 %253 #1488 . JcBRL3
ST 898~1 175 [ HefR 2z ], J#z
R/ AR ( Serine/Threonine Kinase ) i P41 5,
BRI . R R TR JcBRL3
B REH EEZ R TCHNGE R o BR5E, o BRE
ii b 25.06%, oL &l 7 1 56.27%, A i ik
hi b 18.67%. (&l 4B). HH =45 i &
. JcBRL3 4K ) =425 5 25 g pe sk, 2
A TRE A, DATR R — R Rk i e XA 4 Ty B
(K 4C).

FIEIR T H 013 . JeBRL3 A& A L4
B AMREL TS (LRR), JEHEAMRSFES
JF31 . LxxLxLxxN/CxL, J& T & & &R EE ¥
Y2 AR E M (LRR-RLK ) (&1 5), X H)
AEU R FE TR 751 £ 5 LU 0 A & 8. JeBRL3 25 1
5 B B ( Ricinus communis L.) 1 M W #
( Gossypium arboreum L.) ] BRI1 £ H AH{LE: 43
S5 94.6% 1 93.5%, St ( Vernicia fordii ) [¥)
—“> LRR-RLK FH L1 5 ik 96.8%, 2 W] JcBRL3
EAMRSEMNEAHEMNEE (B 6). 1k,
ARG R BEMEER BN JeBRL3 5l —1 LRR-
RLK & FARELER —Na3 b, RUZHEHAE
R (7)o
2.5 BB JeBRL3 EREREA B RRFHREST

i 3 qRT-PCR £ A KM T JeBRL3 F K 15 Jik
PR 9 AN A & B R AN Rk . SRR
7N: JeBRL3 PR 35 S AE A8 h 2 B B THE
TR, b, ZERA RN A KT
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Table 2 16 matched peptide segments
ATR
G5 3= Molecular weight/Da Bz IR #ILFEF
Number Sequence A S Error(+ Da)  Start sequence Terminator sequence
Estimated value  Observed value
1 NEGGTSCR 880.357 7 880.379 8 0.022 1 613 620
2 GAGGLVEFEGIR 1204.632 1 1204.646 0 0.0139 621 632
3 FCTSSNPSALQK 1339.6311 1339.6459 0.014 8 419 430
4 FSGNLETIPLSCK 14657356 1 465.740 8 0.005 2 187 199
5 FSGNLETIPLSCKR 1621.8367 1621.8545 0.017 8 187 200
6 LENFPMVHSCPTTR 1 688.788 3 1 688.806 9 0.018 6 636 649
7 LLLASNYLSGNVPSELGSCK 2122.0850 2122.0833 —-0.001 7 431 450
8 LENFPMVHSCPTTRIYSGK 2196.057 6 2196.1133 0.0557 636 654
9 MHHHHHHSSNDEVAGLLAFK 2320.078 9 2320.085 2 0.006 3 1 20
10 SFLVSCNHLAHVNLSHNSIPGGIFR 2776.410 2 2 776.460 4 0.050 2 122 146
11 YENNSGLCGVPLAPCGSGHRPASSYTR 2907.326 2 2907.354 0 0.027 8 765 791
12 RLSVLDLSYNLFSGEIPSSFVANSPPSLK 3137.6519 3137.7119 0.060 0 200 228
13 LSVLDLSYNLFSGEIPSSFVANSPPSLK 2981.550 8 2981.5623 0.0115 201 228
14 GNLFSAGDLSATSVCALETLDLSSNNISDPLPGK 3463.689 7 3463.699 2 0.009 5 88 121
15 QLYLAYNQFLGDIPPELSQACGTLQELDLSGNR 3723.8323 37239316 0.099 3 304 336
16 HLDLSHNNFSGTFSSLDFGHCGNLTLFNVSQNR 3735.7358 3735.828 4 0.092 6 229 261
1.2
1.0 LA —— C-TiiA C-score . B
: S-FHN{A S-score 10k, .=
0.8 + Y-THE Y- .
| B Y-score E‘ 0sle — % Transmembrane
206 I e — A Inside
A A S 06 — JBE4) Outside
m 04} f19 A
= o :
= 09
02} | " =04
o LI | ITTTTTTTTT T rIImIeImT 02
0 10 20 30 40 50 60 70 200 400 600 800 1000 1200

{37 45, Position

B3 JeBRL3ZEAESH (A) FEREM (B) F
Fig.3 Signal peptide (A) and transmembrane structure (B) prediction of JcBRL3 protein

A%, TR Rk A B fe i ;. JeBRL3
FN R A R B BT, R IR, A
R ETHRES, Hrb e/ ME TR AR BRI
A, AEAEA R Rk B ok Hom T HE
FEATE Y] (] 8) o X8 AT 45 R K W] JeBRL3 J
PR ATRES 5 T BRI 14 AL A IR 3] A 75 R
AEAEA L IS R
2.6 HERERNREREERBARENS FHRNER
KM #E AR G K326 M B, 4R IRE R
e, JEHR . MeRRGR . ARUE IR R AR EER AT

R, IARAS T — LG SE PRI R DL i PR K e
[KZH DNA MHH AT PCR 9714, 455K, Bk
RUIR A A B H 55407, 9 BRFGSE AR AR RE R 2l
T E B 550, HEWTRRIORT JeBRL3 J: P 2 i)
A K326 JHFEL A rh (& 9A ), $RHL 1§53
IR 55 ) S RNA A B cDNA 55 — 4, 18 i3 RT-
PCR §" 1420, JeBRL3 K& R 7 7 55 R 55 o i 2
ik (K 9B ),
27 BEEEMEERMEMINESESHT

S T B BESY JeBRL3 i K 1R A6 & & 1R
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Fig. 4 Prediction of phosphorylation site (A), secondary structure (B) and tertiary structure (C) of JcBRL3 protein

1 250
Query seq.
leucine=rbch repeat O

500

750 1 000 1205

lewcine-rich repent O leucine-rich reret O leucine-rich repeat O

lescine=rich rpaat O lowcine=rich revest O loucimeerich repest O leucine-rich repet O
lewcinerich repeat O laucine-rich repeot )  loucine-rich resect O
leucine-rich repeat (O Lowcine-rich repest (O lescine-rich rapest &

leucine=rich repest O lovcime=rich repest O
Toucine-rich rerest O leucine-rich rerent O

Lewcinerich repest ) lescine=rich repest O

lescine-rich resent O
Superfanilies

levcint-rich repeat O

leucinerich repeat O leucingrich pepent O

PLNOO113

B 5 JcBRL3 EHMRTEMIE
Fig.5 Conserved domain of JcBRL3 protein

FH L % 2 AREFAE TR 3 R DR 2 AR AR A A i
TG . 2GR 2 FREFA A K326
JHECA S A B8 TARZA T 3 RS S Rl AR
FESK IO B IR TAEZS (18 10A, B). HifEH
WEE R . 2 WREF A BUKH B AEAR B 4 MG 2 08, 7
PIWEIE R N 25.4% ([ 10C. D), T 3 bkEE A
SHEAERY RN, a2 e, FHm
AN 7.1% (& 10E, F), #EM JeBRL3 3 [
WRES S TR IR .
3 itib

BR &SGR, | AEE T
FifE . BR REVRFEA Y A0 MAh I F oy 5 . e
Wb PR TS R R S R
2. EHMERS R RKER SR, ©HA
RERRAEYARPUIRR . SR SR AR AR Y R Y
Ae U4, FE BR G SE Sad frh, e e dn s
Ifii 57 & BRI1 Fl#f By 2% {& BAK1 ( BRI1-associated
receptor kinase 1) HAEIE W EATEEMEZ AP

BR {55 ; ZJ5 BRG SR — R YHE R LAl
EERRALVER], {3 BZR1 ( brassinozole-resisent 1)
#1 BES1 ( BRII-EMS-SUPOPRESSOR 1) % #% 5t
RS, AT BR W A AHCHE DR kel
Il BRL3 SZ &4k BRI1 2R ARG, S
57T BRFESHZ,

AT ST BRI A6 & T 10 S 2L P i g 1) — A~
PRI 22 57 2B M ISR R R 2 AR B 1 55 (X BRL3,
HIF ik ) 32 HE K 3 618 bp, ZihD 1205 R IERR .
Xof L JAZ R8BS e BB 454 A AT R W
JeBRL3 & I & 1 MMM TIREEL . 1 AR X LA
K VA MSNE AR E G T2, BRI EA
PRIV ARG RN &, X5 LRR-RLK AY45H)—
U, WA E JeBRL3 # & —1 LRR-RLK 2§
ARG, AF = 4EZ5 ) | JcBRL3 5157+ BRII-
likel =5 AR ; 7E T AESL F JcBRL3 & (5 37 M
% BRIL #5171 . EEJE BRIL 25 11 S 19—~ LRR-
RLK JEHAA IR iy, X225 R JcBRL3 £ 1
RATREE T BRI X EEH
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JeBRI1-like3 100
Vernicia_fordii LRR-RLK 100
Ricinus_communis_BRI1 100
Gossypium_arboreum_BRI1 100
Populus_trichocarpa LRR_protein 100
Gossypium_hirsutum_BRI1-like3 100
Nicotiana_attenuata_BRI1-like3 100
Populus_tomentosa LRR_protein 100
Theobroma_cacao_BRI1-like 100
Cephalotus_follicularis_ LRR_protein 100
Nelumbo_nucifera BRI1-like3 100
Cajanus_cajan_BRI1-likel 100
Eucalyptus_grandis BRI1 100
Glycine soja_BRI1-likel 100
Vigna_radiata_BRI1-like3 100
Brassica_juncea_BRI1 100
Nicotiana_tabacum_BRI1-like3 100
Arabidopsis_thaliana BRL1 100
JcBRI1-like3 199
Vernicia_fordii LRR-RLK / 199
Ricinus_communis_BRI1 KIKHRNLV KWGERL 3 / g KGGRK IUARKK / ) >HI THRDMK§SNWL R 199
Gossypium_arboreum_BRI1 T INL 3 VGSLEYV | /IR K K FLHHSCIPHITHRDMK ., 199
Populus_trichocarpa LRR_protein GKIKHRN KIGERL MV GS L LIKGGRKI JA LIS ARG SCIPHITHRDMKSS LDENJRE 199
Gossypium_hirsutum_BRI1-like3 GKIKHRNLY G BE IGSLE§V JKG AR l KK GLAFLHHSCIPHT THRDMKYSNWYLLDENEEARVSD LY
Nicotiana_attenuata_BRI1-like3 TIGK INL ¢ ; / (GSLESVLHBEN IEERKK _HHSCIPHIIHRDM ) / 199
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Glycine_soja_BRI1-likel KIKHRNLVE CK LLVY ERVL 1 VAVARKK 1/ / LHHSCIPHITHRDMKS L e 199
Vigna_radiata_BRI1-like3 T INLVE KNG ; VGSLE | IEURK K GLAFLHHSCIPHITHRDMKSSNJL 199
Brassica_juncea_BRI1 K < ERLLVYE WHE L JA ALY f L IPHITHRDMK LiL y 200
Nicotiana_tabacum_BRI1-like3 TI SKIKHE KIGEERLLV § LDWAGRGSTABD(Y KKTAMGHA LHHSCTPHITHRDMK L E y 199
Arabidopsis_thaliana BRL1 T 1GK INL ; VYE VGSLEYVL WK IR KK 1 A GLAFLHHSCIPHITHRDMKSSN{LLDE! 200
JeBRI1-like3 279
Vernicia_fordii LRR-RLK 279
Ricinus_communis_BRI1 279
Gossypium_arboreum_BRI1 279
Populus_trichocarpa LRR_protein 279
Gossypium_hirsutum_BRI1-like3 279
Nicotiana_attenuataBRI1-like3 279
Populus_tomentosa_LRR_protein 279
Theobroma_cacao_BRI1-like 279
Cephalotus_follicularis LRR_protein 279
Nelumbo_nucifera_ BRI1-like3 279
Cajanus_cajan_BRI1-likel 279
Eucalyptus_grandis BRI1 280
Glycine_soja_BRI1-likel 279
Vigna_radiata_BRI1-like3 279
Brassica_juncea_BRI1 280
Nicotiana_tabacum_BRI1-like3 279
Arabidopsis_thaliana BRL1 280

d:/Notes: Jatropha curcas BR11-like3: BRIAHS ; Vernicia fordii LRR-RLK: JHi#fl; Ricinus communis BRI1: BEJK; Gossypium arboretum BRI1: Ei|
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¥E; Cajanus cajan BR11-likel: AK%; Eucalyptus grandis BRI1: E{&; Glycine soja BRIl-likel: %} K ; Vigna radiata BRI1-like3: %t ; Brassica
Jjuncea BRI1: 3¥3%; Nicotiana tabacum BRI1-like3: % ; ; Arabidopsis thaliana BRL1 : EOEES
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Fig. 6 Multiple sequence alignment of the JcBRL3 protein domain of Jatropha curcas and other plants
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Fig. 7 Phylogenetic tree analysis of Jatropha curcas JcBRL3 protein
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Notes: A: Wild-type tobacco flower; B: Transgenic tobacco flower; C, D: Wild-type tobacco pollen grain electron micrograph; E, F: Transgenic tobacco pollen

grain electron micrograph.
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Fig. 10 Morphological analysis of flowers and pollen grains of wild-type tobacco K326 and transgenic tobacco
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Cloning and Functional Analysis of JcBRL3 Gene from Jatropha
curcas During Flower Development

CHEN Yu-gian', LEI Shi-kang*, XU Gang'

(1. Institute for Forest Resources and Environment of Guizhou/Key Laboratory of Forest Cultivation in Plateau Mountain of Guizhou
Province/College of Forestry, Guizhou University, Guiyang 550025, Guizhou, China; 2. School of Life Sciences,
Southwest University, Chongqing 400715, China)

Abstract: [Objective] To explore the function of BRL3 gene in flower development of Jatropha curcas.
[Method] The full-length cDNA sequence of JcBRL3 gene was obtained by RACE PCR. The prokaryotic expres-
sion system was used to induce the expression of JcBRL3 gene. The expression products were identified by mass
spectrometry using LC-MS/MS. The structure and basic physicochemical properties of the protein were analyzed by
bioinformatics. The relative expression levels of JcBRL3 gene during the key stages of flower development of
Jatropha curcas were analyzed by qRT-PCR. The overexpression JcBRL3 gene was transformed into tobacco by leaf
plate method to analyze the influence of overexpression of JcBRL3 gene on the morphology and structure of tobacco
flowers. [Result] The length of the open reading frame of JcBRL3 gene was 3 618 bp and encoded 1 205 amino
acids. The results of mass spectrometry showed that the expression of this gene encoded a JcBRL3 protein. Protein
structure analysis showed that JcBRL3 protein was a transmembrane protein with multiple leucine-rich repeats and
conserved repeats: LxxLxLxxN/CxL. qRT-PCR analysis showed that the expression of JcBRL3 in female flowers
reached the highest level at mononuclear embryo sac stage, and in male flowers reached the highest level at pollen
grain maturation stage, which was significantly higher than at any other stage. The morphological structure analysis
of transgenic tobacco flower showed that the stigma position of transgenic tobacco was lower than that of anther, and
the malformation rate of pollen grains was lower. [Conclusion] JcBRL3 protein is a LRR-RLK, which is a mem-
brane protein. JcBRL3 gene may participate in the development process of female flower mononuclear embryo sac
stage and pollen grain maturation of male flower and promote filament elongation in Jatropha curcas.

Keywords: Jatropha curcas; flower development; JcBRL3; functional analysis
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