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S0 3 AT AR T 1) 4 i DR 2E 0 R, W) TRBZR/BES SRR BT S8 43 #r, 15581 T 6 4~ TkBZR/BES F
WA, 43R 44N TkBZR1 % TkBZR6, JARVIHAE Y 04K 1170 A . Z5FIURRE | 41200 S M R 25 e ik iy
fiEs 258K, 6 1~ TkBZR/BES FIGM A S ARAE 6 ZMAL I EHHR L. RELEEW NN, TkBZR/BES 3L H &%
BRI L ORSF, IR R S B B AL R 2R AR IR — W40, R 2 8] n] BEAETE G MRS R R . LS,
PRSP LSRR AT 45 S TR, BR T TKkBZRS 5h, HiAy TkBZR SEARE 5 2 AN TA 1 AN ST, B R
ERIRIR T BEARSFIY BESI_ N S55, A0 Z I, B 5 DINATEA 5 MHAPRA, 1 5L
PRFIE . AN, RN RS RS 1) ThBZR2 B, LR 4 307 NI, ¥ TkBZR2 [R5
H BT FIREA L, BAUNINE ARG (Escherichia coli) BL21(DE3) H171:385k TkBZR2 FLHE M .
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BR {5 5 i (BSK) Al 2H Ji B 22 57 2E K 1(CDG1)
KW, SRJ5, BSK Al CDG1 #7% PP1 HUgi A2 il
Brisuppressorl1 (BSU1), B 5 , {#i Brassinosteroid
insensitive2 (BIN2 ) 2= # /g 4k I 2 75 U, BSU1 fiE
fiff 25 0% (9 BIN2 25 B R b, #F T K B} BIN2 Xf
Brassinazole-resistant] (BZR 1) #1 Bril-ems-suppress
orl (BES1) R AL ] U=,

BZR/BES JEAH Y5 5 P 5% S ¥ R4 5 BR
{551% A B 2 K -1, BZR/BES Ji 52 N iy
YA 14> bHLH 45458, ©AT1REM Bk S0 LA
Ji 8l F X 4 E-box B BRRE JGIEEE A M I #23X
SERELP IR, 3K 2 AN Sk R AR R AR IR K
- A 88% MY Al P, 4R iR N b i 5l |, [F]
TPk BRI 91%. IEAh, BZRs 4 1 A4S Fh ik i
FRAL A B B0 40519, BZR1 Fl BES1 7E TN fE A7
fE—2 220, BZR1 5 BR [0 R o4 (CGTGT/
CG HJ7) 456, IS 74 & BR AW & K
[k, 1 BES1 A% 5 E-box(CANNTG J¥41)) %
A, TGS BR %55 1Y HE R R GR 10 324k,
E 2B A Y PU RS I ( Arabidopsis thaliana) 1
FEMRENEYIKRE P SER T BZRI/BEST FE K K %
1Y) 42 THT S50 , 3 40 5 R G 6 ) 34 AR v B T AL
B AT R,

R B —Fh AR AR RO YY), T2 AT
rh PG L R ) FAEZR S5 b X0, PRLH: ™ e P Joi
AT i S AR AR 24, BT 58 7 IR A R =X
TR0, AR FAR S AT LG i 0 B i R AR
I AHAtAL 2 5, I H AT A iy S5 | 380
WA | B B DR B AL T A A R B A
P, WO R R — P B RUIEGEARRI A &
GEVEW, BRI AR AR, (H T 4%
T REL b, B 58 PR 3R B2 01, AR T 1) ook A A 7 52
B 5 AR SRR AR, T LAY TR
MR AR T, BRI T AR E 7l i & e . {H
H BTG T AR B BT 1 AL ) 1) AH G 4 18 3 48
A, PR, WG BT B DR ) 4 5 AT REE 5T L
AEERE LY, T HIE BZR/BES R EAEY)

R AR Y A R AR T B v A A
L AT A E TR R BZR/BES F %55 9 i
B, M R G IT R G A B 1 HAE Y R
oA A BURRE S A AR B
B 5 B B % 3k 5 B B 19 1 ThkBZR K2

TkBZR2, Ff £ K W T & (Escherichia coli )BL21
(DE3) " i 3 63k TkBZR2 TAHE 1. &at Xf
TkBZR2 FEH Ja 81 X3 43 B, & BT 38 Wl g
JC A4 AP 38 e N T . X — R B K JE 22
TkBZR 3N K G IR AT 4T T T JE 88, 1 HoA
B FL BT A T SR AL T HE SR

1 #R5HE

1.1 SRR ASHESE I R AR R AR
AP B A1 (420517367 N, 80°43'48" E), UM #E
MR, ZIH B R FETC R IR T, B HADT R e N e
41, BT E AWM O TR AN 53 243K ) MS 555
b H AR Y BB IR, B R
TREEL) 24 °C L WBEELY 57% WRE 3%, SRR R h
FRIGHR 16 h 2RI 8 h, e Bk B 45 it 217
L

AHEFE Bl A AL 450 L RNA $2EGA0 &
AR O & W T b st RAR YA R A
A, FIEEZR S FH Y Ready-to-Use Seamless Cloning
Kit 45 BBI A=l AR F] . PrimeSTAR Max
DNA E & . pMD-19T R 4K W) K F Takara =4
/N, pET28a AR KA HT i DHSor. DE3 B2 2541
A ARSI 0 2 B AT
1.2 #BKE BZRBES ERRKREEREQEWL
MR AE L 4l B0 7 (GWH; http:/bigd.
big.ac.cn/gwh/) H T Z AR B¢ 7L Y 4 ik 2 S
PRICA000437, Jf i ] BioEdit i {4 & 37 A )¢ .
M TAIR 3 (http: //www.arabidopsis.org/) kB
T A AtBZR ZIEMRFFS1, il A BLAST
¥ P<le ' IYJTHI L ) BZR/BES ik IR 5 I i ik
R o B L R 51 A InterproScan (https://
www.ebi.ac.uk/interpro/search/sequence/) #1ISMART
(https://smart.embl.de/) K I J2& 75 24 BES1_N %5
Fay 3, N5 BIARIE B BZR SRR o 45
JBE 55 BZR Hk PN 5216 1 b ) S B R e 81 b A% =
ExPASy % #i& /% (http://web.expasy.org/protparam/)
THEEE 15T A9 ) 3 2 B0 1000 38 1 Y 43 A
SRR BUK . R HIEZ M2 Plant-mPLoc
(http://www.csbio.sjtu.edu.cn/bioinf/plant-multi/) X}
TkBZRs &5 [ B9V 41 (7 254 7 Fai)
1.3 5% BZR/BES EEFKRRFHL AT i@
1 NCBI % £ (https://www.ncbi.nlm.nih.gov/) T
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TSR BRI TKBZR F0EE K ) 4558 5 IR A% RIE 0 Hr 381

2 P AR R | 48l R IF A I (Lactuca sativa) 1
TS E Y BZR KIGHEH)FS) . E i MEGA v6.0
B4 48 % 7 (Neighbor-Joining ) Bootstrap {H 15 &
91000, BRI B BZR B HIFIIN AR LT
B, I H H AtBZR., LsBZR., HbBZR #il NtBZR #4
HEEZYR AR
14 BREBZRBESERRERRLBEAE
NERRTERE. BERGEHAMEFSHT R
HE DR 2H 13 R SO B AR I 7 BZR/BES 2 A % ik
BB AR Y R R B B R AR T A
MapGene2Choromosome v2.0(http:/mg2c.iask.in/mg2¢ v
2.0 AT AT AL R . R BZR R RT3
JFFIF MEME (http://meme-suite.org/tools/meme ) %]
il U7 43 4, I 1 TBtools %X 1F 4 #7 4% g B
BZR FEHNFIGEHHN 5 (N & TS+ .
1.5 #BEKE BZR BEE KK RA LR M S
TRIEFESHT BBRERESLEFTH SN
S1 ~ SO Mg To Pk BAE Mk Y AEMR ZE 3~ 5 em 1)
B E RS A 5 A4 30 d R ST, AL 60
d Ry S2, 41K 90 d Ky S3, SRJG Re Ak L%, 185 30
d # S4, 185 60 d N S5, 5590 d Ky S6, 155 120
d A S7, 185 150 d Ky S8, £ 1% 180 d &y S9., H:
1, S5 BFHAIEAT 30 d AUFRFLAL B, S6 B I R B At
H, S7 B AR R A, S8 B A R, SO B
1k ORBIR 3 o IR A A 5 T W R A5 0 SR A K
P, RAR BB | | e FL L B AR FESE S A
H%) TKBZR 01 357K F-(FPKM {8 ##47 R 5847
Mr, Rl # & 44 H ) S1 ~ SO MrBent . AR | ieFlad
R A RE . it TBtools # 4%} iR FPKM
HIEAT log2 brifE bttt , M # T TKkBZRs 7£
PN FVER K B I PR 22 7 Fak K]
1.6 HIE TkBZRZEREZESHMEMHE Ik
225 100 mg MR L 2 LR R AR IR A S
J&, 4 I8 RNA $2 a5 & U B 5 2517 RNA A4
W, 15 3] ) RNA 2l 43060 BE TR I ok
J o FH R B s i) &, AR LU B kAT i e
S, A9BSR cDNA 5 R TR 22505
LTRGBSk s s A e A5 BZR/BES
K2 T FRk i & ) TkBZR2 J79WE NS % F
F1), FH Primer v6.0 AR S5 1 W0 LR
JEEEE cDNA WAEHA 14 TkBZR2, %4 pMD19-T
Vector A KIGHT REAZ 2, PRI T 5 57

BE b A B B S e R T PCR KN 5 28 48R A )
NFEINT

1.7 #HBEE TkBZR2 MEGFHESEZRIE 7
H Primer v6.0 2% 1T 3L K 51 ¥, R #iE TkBZR2
FEHEG 1Y (& DT PCR Fr By 4., PCR ™
Wy m W a4k 5, ¥ TRBZR2 38 4ot [7] Y5 50 41 vk g
| pET28a(+) 44 F CEUAF N 10 uL. 2xSeamless
Cloning Master Mix 5 pL, Z&PEfb#E{K 1 uL, WA
[7i] Y5 14 3 A A BE 4 uL, PCRAY Y 50 °C 2 1
20 min) I A KIAHFTH DE3 JEZ S, AR
] ¢ & /49 TIPTG(0.01, 0.10, 0.50, 1.00 mmol-L™),
S ITE 28,37 C 55 0.2.4.6.8h,

x1 s1F%

Tab. 1 Primer sequences

5| ¥4 FR Primer J¥%1 Primer sequence(5'-3")

TkBZR2-F ATGACCGGCGCCGGTTCT

TTAAATTACACTTTTCCC

caaatgggtcgcggaATGACCGGCGCC
gagctegaattcggaga AATTACACTTT
TCCCACTACCAAG

TkBZR2-R
pET28a-TkBZR2-F

pET28a-TkBZR2-R

2 GRE5HM

2.1 TKBZR FHEEMREE N T 1 TkBZR/
BES Z5 8 53 W 1 B, A< B 5% 1 ##4F HMMER
v3.0 ) hmmersearch T HEK: BZR LR 45 #4378
P4 08 B R 40 S 4 PRICA000437 FEA748 2%, 45 19
{5 P<le™ WY 75 4F N TKBZR A] HEAFAE B B A o
T A A g 53 AT S RS T, W1 E kAR 9 A
TkBZR/BES FKJFEHEH, ffiFH InterproScan il SMART
Bl e — 2 i T S B, LB AN 2R .
&Y E N 6 4> TkBZR/BES FRHFLN, I # 4 H:
Iy F JF B K/ 44 TkBZRI ~ TkBZR6., MK 1 7]
AL X 6 A 4 T 6 A My 1 B R 4L R B
(scaffold) |-, TKBZR/BES % Jit it 48 5 1% K &k
151 ~ 316 aa, Bt 55 B & AKH 7.63, e A
9.38, F A% K %k TKBZR/BES 516 4 1 itk
HA, EARMERE/NT 0, X TkBZR/BES
HIGEA FKEEAGE2),

2.2 TKBZR RiEEFERZZEHL DT LT
AR BB AR R L B A B R R T
20 > TKBZR ZZJ% W 51 47 1 000 I bootstrap 4t
TR B HEARE LB LR W 2 PR,
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utgl0687 utgl9389 utg27431 utg3490  utgd229  utgd26
- 0 bp &) i a’ !
12 bp U
BZR2"
24 bp
36h BZR3
p BZRS
48 bp
- 60 b
P BzR1
72 bp
84 bp Y BZR6~
96 b v
P BZR4~"
108 bp
- 120 bp bt
E 1 TkBZRERXEERRELEEK THEESH
Fig. 1 Gene distribution of the TkBZR gene family on Taraxacum kok-saghyz chromosomes
e ZEMbR RAR AL B, utg 405103 scaffold 4475
Note: The scale on the left represents the number of bases, and the UTG number represents the scaffold name.
xR2 BREEREAE BZR/BES EEFRIKER
Tab.2 The information of BZR/BES gene family in Taraxacum kok-saghyz genome
—— - — — T
S AR S Yot e FILFRECH /aa /T /kDa s SRR VA it 2 5
. Length of Molecular Hydropathy Subcellular
Gene Gene ID Position . . . .
amino acid weight Index location
BZRI ~ GWHPAAAA046609 utg9916 316 34.35 9.38 -0.705  4fifEA%Nucleus
BZR2 GWHPAAAAO015365 utgl9389 307 33.30 8.92 -0.589  4fiffI%Nucleus
BZR3  GWHPAAAAO030593 utg3490 302 32.99 8.45 —-0.753  #lEt%Nucleus
BZR4 GWHPAAAAO024338 utg27431 294 32.13 7.63 -0.711  4ifEfiCytoplasm
iR 54
BZR5 GWHPAAAAO045865 utg950 263 28.39 8.66 -0.572 MRS AL
Cytoplasm and Nucleus
BZR6  GWHPAAAA001420 utgl0687 151 17.13 9.13 —-0.909  4ifI%Nucleus
BZR BB T 541 ~ V)IEA, Hr,
WL TkBZR/BES G B W s Anfe 1L 1, M. V
4N, 5 EE BA MR A= AR A p
Z =1 =
LB LsBZR FREHE R B HAE [F]— T 4L 1L 5t 5 8 £
- e T TN 4, Z ] Y
WL, X EUGENE A S BENREEE KR SR L Le e
. . ¥ W &
BAEY) o TkBZRI KRS T VA TIMELH, HoA ey v;] &
g ;
4 MR TkBZR/BES FERIAEIX 2 ANAIA 4377 8284 \ A\t
S ot 14T, ARFI2$ 8 ) BZR 4 (/e Rk PN | -
PEROT AR EE B, H RGEA B KRR NE 1N
AT Y N N e 4 61‘23 IBZRK
VI8 H Z [ B PR 5T B AR . X A A 7 g c
S ~ e s RUGETIN B\ “u
Fed e B, 76 T, M, VIR 4 Fh g e MR i 2 & s

BZR B Ak T [6] — 43 5, U B e 1 FIAR S B 1
BZR I F A AL B A ORISR R R

23 TKBZRERZEWIMRFTEF S TkBZR
K HE R Y B TRBZRS 5b, Y184 2 AN T,
AR TkBZR Z A1 7E LR T 45 ¥4 5 7 F0 5 (R 45 4
1Y 2% 5 RTRE 2 R e LT 41 37 AN ) RE Y EE
BLFEN . ¥ TKBZR 0 & )7 515 A %] MEME

|
; \
Fo L\ g8
A
2 0%
S
S

@2 v
reay
g

B2 SEEMEAMEY BZR EFE KRR
Fig. 2 Phylogenetic tree of BZR gene families in
Taraxacum kok-saghyz and other plants
T At $URIST; Hb. ELPERRBIT; Tk ARIBCH; Ls. 5515 Nt JH
Note: At. Arabidopsis thaliana; Hb. Hevea brasiliensis; Tk. Taraxacum
koksaghyz; Ls. Lactuca sativa; Nt. Nicotiana tabacum.
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TSR BRI TKBZR F0EE K ) 4558 5 IR A% RIE 0 Hr 383

W3 b #EATAEZ 43 #T, JF A TBtools H H: 5
256 FSett . MY ORF )T 4087, TKBZR 25
% 6 AP SF3E T, TkKBZR1, TKBZR2 Fil
TKBZR3 & A 4 #B ) motif, 1] TkBZR6 H & A

motif 1 Fl motif 2, motifl ! motif2 5 TkBZR Fji%
1) BES1_N {1 45 44 3l i 76 07 B — B (3R 3), LA
S5 UL UH TKBZR 52 0% 25 #6) 5 BE AR AL, B ATTHE
FER P R R T R EA RS 3) .

A B .
w @ Exon [ TKBZR1 — - - —Jys
E — — Intron TkBZR3 — e == Motif 6
- — - TkBZR? —EEEES Emmm o =mMotif5
Er—i TKBZR4 —EEmmE— . _ mmMotif 3
B— === MOtlf 2

G- = TkBZR5 —EEEEEE W0

~ TkBZR6 —mm—

5\ 3 5

0 500 1000 15002000 2500 3000 3 500 4000

0 30 60 90 120150180210240270300330

A.TkBZR TGRS T INE B (F IR B F, REFIRNEF); B.TkBZR FIE A SR ST NS5 H 35 B O TR IET 454

A. Information of TkBZR family member sequence (the square indicates exons and the line represents introns); B. Phylogenetic analysis and domain

information of TkBZR family genes (block represents motif structure).

3 TKBZR FKikHIEREMMERF ST
Fig. 3 Gene structure and motif analysis of TkKBZR family

%£3 Motif FIlEE

Tab.3 Sequence information of motifs

FHK Motif J¥%1 Motif sequence
Motif1l YAGLRAQGNYKLPKHCDNNEVLKALCEEAGWVV
Motif2 KAWEGERIHEVGVDD
Motif3 FTKQSIPSFNLPFFASSAPTSPTRRHRFTPATIPECDESDCSTIDSCQWV
Motif4 EPDGTTYRKGCKP
Motif5 NPSSLPPLRISNSAPVTPPLSSPTSK
Motif6 STNTSPCSSQKPSPISSSFPSPSPSDQAS

24 TKBZR/BES RIGEREK RFRIEENX D

T A X AG S N [) 4 4 01 s S5 e B A T 43 AT
e TkBZRs FEE AR . M| 25| B FL A ]
AR, & 4 iR, TkBZRs A4
BURES I, BR TkBZR6 JL-T-AE R LU ERA R IA
Hh, TkBZRs TEARIALUh Rk m ¥ A B EE R
TkBZR4 TERRIEHE S6 L F R FLAH A b Kk it
KB, TKkBZRI ~ TkBZRS5 1EHR . 25 nfrhy it
B B IS T R (H I8 B0 0 (E /Y IR OF AN

HAHA

Different plant tissues
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w
N
=
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O =N Wk Ui

AT, JX IS 7R TKBZR FE K 52 16 i B3 4T AR L 2
i, (A TR AT I N2 2 TkBZRs 5L
FEDIRE L WRAT AU SCA 22 5

25 TKBZR2HIZ=RES M N 17— iR%
TkBZR ZIEFE M TIRE, AW 5 vike T e E B
FihFEE K TkBZR2, A Primer v6.0 15
51, IR H A cDNA R e pefS 2 T
15K 924 bp W B, H 5 BHBYAH K/ E
¥ o o RS 2 0 3 N R B 4l 1k [ml i fs 41 5

B
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C KEF, Latex D #R Root

BZRI 3 l BZRI1 8

7

EEEEEE-- [,  Enmp e |

BZR3 > l I I BZR3 i

REEREN 52r 3 LN || T
]| B ! BN 5zrs !

RN -

FPPL P

SAPFDRIES

A.TKkBZR FIEIERTES AP I FEIREDL; B ~ DM R IRFL TkBZR ZFE I 25 ik inbT
A. Expression of TkBZR family genes in various tissues; B—D. Spatiotemporal expression analysis
of TkBZR family genes in leaf, root, and latex.
4 TKBZR FiEEX D
Fig. 4 Analysis of TkBZR expression patterns
1 S4 ~ 89 FIRANRIHEMIAH L, WIE B4 50046 JBEFL. iR AR 255 ST ~ S9 SRR RRIMIRE BN R 1 4 35 400, ARAR 3R SRR A B

Note: S4—S9 represents different plant tissues, from left to right: flower, latex, leaf, root, and scape; S1—-S9 represents different growth stages of

Taraxacum koksaghyz; the y-axis indicates the gene expression abundance values.

pMD-19T #fk I, YU sw Bk 7 7% PCR SR )5
AT . SRJ57E NCBI Myl iz BLAST T.H
XH P25 ST HOXT, 45 R R IR, P 3L B 57
Wi B AR P91 58 4 — 3. f#iH] DNAMAN #
TKBZR2 Z R 75 5 HAB Rl 9 BZR 2R
JEANHEAT EL, JE B0 (15 SR K (B S)

2.6 TKBZR2FBFHFH# s FIiocitsS
SR DIRe B VIAEC, 2 T #E— 2P AR5E ThkBZR2 (17

PEHLH, R B RE AL H 45 TkBZR2 19 B 3EH .,
B 6 T 7~ , AW 5% 45 B TkBZR2 L Uy % 1% F i
2000 bp 1£R TkBZR2 ()5 813847 734, K B ds
% % PlantCARE s #:47 I =CAE FH JC 47 7T
WAL BT, 5 R 6 s o Rl A, TkBZR2
TR B G B+ X B A 2R R ooE . R4
L ) 1 G4, 3K W TRBZR2 R W] REZ 5] %2
PP 2R I JR4R, JEREAE T Z2 T ae 25 (A8 mi i

A z
Cz TKBZR2
M1 2 2 50
g 4.0
£ 30
2000 bp 2 20} /J\
g 10y A ah
1990 bp ORI aayda A i ALY
500bg S 10l WY va WA
S 20
250 bp > 2
100 bp = *i-g
#H T I I I
= 5.0
=
B Pt 1 77 154 231 307
\ I
ATGACCBGOGCOGTTCTTCTGG TG TCTTCOGTCG ACAATAAGAGA AGAGCCATOGOC0CA iV
! : gl . {37 Position
1 MTGAGSSGRLPSWEKERENNKRRERRRRAILAA
L
94 ANGATCTACGCTGGACTTOGATC TCAAGGGAACTACAGACT TCCTAAACACTG TGACAA TAACGAGGTCCTGAAAGCACTCTG TGC TGAAGCT D E 5 TkBZR2
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A. Electrophoresis detection of 7kBZR2; B. Amino acid sequence comparison between TkBZR2 and BZR in other species; C—D. Hydrophilic and
hydrophobic analysis of TkBZR2; E. Prediction of transmembrane domain of TkBZR2; F. Prediction of secondary structure of TkBZR2.

5 TkBZR2 BRI BEHH
Fig. 5 Amplification and analysis of TkBZR2 gene
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Genome-wide identification and prokaryotic expression
analysis of TKBZR family genes in rubber dandelion
(Taraxacum kok-saghyz)

Ding Jiahui'*, Zhang Qianyu'?, Yuan Hongmei'*"
(1. School of Tropical Agriculture and Forestry, Hainan University, Danzhou, Hainan 571737, China; 2. Sanya Institute of
Breeding and Multiplication, Hainan University, Sanya, Hainan 572025, China)

Abstract: To further understand the role of the TkBZR family genes in the growth, development, and stress resistance of rubber
dandelion (Taraxacum kok-saghyz), the TkBZR/BES family genes were identified and analyzed by examining the whole genome
sequencing data of T. kok-saghyz. A total of 6 members of the TkBZR family were identified, named from TkBZR! to TkBZR6,
and their distribution on chromosomes, domain characteristics, tissue expression profiles and the spatial-temporal gene expression
were analyzed. The results revealed that TkBZR/BES gene family members were distributed on 6 independent scaffolds.
Phylogenetic trees indicate that TkBZR/BES gene family members are evolutionarily conserved, with rubber dandelion and lettuce
genes clustering in the same subgroup, suggesting a possible close evolutionary relationship between the two. Gene structure and
conserved domain analysis show that except for TkBZRS, all the other TkBZR genes contain two exons and one intron, and that all
the family members exhibit a highly conserved BES1 N domain. Expression pattern analysis reveals that 5 members are
expressed in all five tissues, while one member is almost unexpressed. Additionally, the TkBZR2 gene with the highest expression
abundance was successfully cloned, encoding 307 amino acids. Homologous recombination of 7kBZR2 was made into prokaryotic
expression vector, and the recombinant plasmid was transferred into E. coli BL21 (DE3) .The recombinant protein TkBZR2 was
expressed in E. coli BL21 (DE3).

Keywords: Taraxacum kok-saghyz; BZR/BES; gene family; gene structure analysis; prokaryotic expression

(REHIE: BFIE)



	1 材料与方法
	1.1 实验材料
	1.2 橡胶草BZR/BES基因家族鉴定及蛋白理化性质分析
	1.3 橡胶草BZR/BES基因家族系统进化分析
	1.4 橡胶草BZR/BES基因家族成员染色体定位及保守结构域、基因结构和基序分析
	1.5 橡胶草BZR基因家族成员组织特异性与时空表达特征分析
	1.6 橡胶草TkBZR2基因克隆与载体构建
	1.7 橡胶草TkBZR2的载体构建与原核表达

	2 结果与分析
	2.1 TkBZR家族基因成员鉴定
	2.2 TkBZR家族基因系统进化分析
	2.3 TkBZR基因结构和保守基序分析
	2.4 TkBZR/BES家族基因成员表达模式分析
	2.5 TkBZR2的克隆与分析
	2.6 TkBZR2启动子分析
	2.7 TkBZR2原核表达条件的筛选

	3 讨　论
	参考文献

