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Cloning Transcription Factor CIMYB4 Involving in Secondary Cell Wall
Biosynthesis from Cunninghamia lanceolata (Lamb.) Hook and expressing in
E. Coli
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Abstract Biosynthesis of Plant secondary cell wall and lignin are regulated by some members of the R2R3-MYB gene family at
the transcriptional level, such as AtMYB46 and PtMYB4 of. In this study, a full-length 1 453 bp cDNA sequence of the R2R3-MYB
encoding a predicted protein with 413 amino acid residues was cloned from the developing xylem of fir. Bioinformatics analysis
revealed that the sequence had the highest similarity with the sequence of PtMYB4 of loblolly pine, which were clustered into one
phylogenetic group with AtMYB46, PtMYB4, and EgMY B2 that are the genes regulating secondary wall biosynthesis, therefore the
cloned gene was named CIMYBA4. In this experiment we constructed CIMYB4 prokaryotic expression vector named pET-30b-CIMY B4
that efficiently expressed in Rosetta strain of E. coli, and the the expressed protein was purified in vitro. We believed that this
research would provide the basis of downstream target genes and cis-acting elements for further studies of the transcription factor
CIMYBA4 in the process of regulation of fir secondary cell wall development.

Keywords Cunninghamia lanceolata (Lamb.) HOOK; MYB transcript factor; Secondary cell wall; Lignin biosynthesis;
Prokaryotic expression
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WARAMKE SR TR SR & FRAER 2RI TR RS T . R
eI E 2R, AMREERERE - MEEA ARl FEAUTIRERR TS5 TR
FPRERE, TEAEY S BRI LS NI BUE A 432, JRESIIRE : EKEMEH T (ARF), [FVE &
YRffd RS, IRAEREINE, AL K4IMRE P BRBBEIT (HD-ZIP T11), MYB (MYB domain gene),
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NAC (NAC domain gene)Fl WOX (WUS homeobox
gene) (Ohashi-Ito and Fukuda, 2010). k2740
Trh % E B SN T AtMYBA6 #IE A A& AR 4T i
BEV SR oy AP 3R . ARBTRMUOREIRE L& A
WEREK (Zhong et al., 2007), ] AtMY B58/AtMYB63
FE AT E A B B 1) B 45 5 S R (Zhou et al.,
2009). FEMRARMRIAM KBRS ML —L% MYB
KIS H 7 2 5 P IR BELE V)& UK R
AR, WKIERA ) PIMYBL. PtMYB4 F
PtMYBS8 (Patzlaff et al., 2003a; 2003b; Bomal et al.,
2008), ¥k 1) EQMYB2 (Goicoechea et al., 2005),
) PtrMYB3. PtrMYB20 (McCarthy et al.,
2010)F11 PtrMYB28 (Zhong and Ye, 2009). ‘& 41r] L4
R R AW R R I 2 o tE AC 7514
it RSB R PR A O AR KR
¥4 PtMYB1. PtMYB4. PtMYBS8 Flfz# EgMYB2
25 DRI 305 10 R R O A B e A RS ) kB R I S R 3R
1k, X IR i B SRR A R DL e R R R AR IR
AR BEEGE O AE, 38 RO DGR ) S A RIS FIR
JE PR (Patzlaff et al., 2003a; 2003b; Bomal et
al., 2008; Goicoechea et al., 2005) .

AR TRIE B 77 B B IE MR Rl DAAE IR
ML ML R M, JUHZ OMERLLGRAM I
NE . (HRNIEANRARM I Bt #8, a5
& B 53 2 HE W B 2 —F L ER A TR LR TE
5 “6421” AR TCPER, T 1964 ik
H ARV L E A I I — B 20 30 R AR N LK.
ANTEI I BRI BAE M E R B, AMARTCPER “64217 A
[F AR — IR L& ST AR BRI & 7T, A R
T, FlGeE N1 BRI R AL R A1
T RRMLERX — H bR, 75 RT B LA Fh ) 2,
T H 2T R AT T e A i e AR SCE IR
18, {ERARKEARFEHE T —4 MYB J:A,
P o Rmig i a miER CIMYB4 J& T #4011
Y R2R3-MYB #[H1, HEWILATRe 5A2AR K
A REIME R R 2 A R I AR A DG . sk, AR
SO I A SR A% RIS #iA pE-30b-CIMYBA4, 4K
AT bk Rosetta, SDS-PAGE Hi, yik Wi 8% A~ [ 1k i
IPTG (5 2E-B-D-Hi ARtk s - FLBE )0 A R
FKIEME TR, FIH His-tag SEFEAR R 4610
T CIMYB4 EE . CIMYB4 ¢ H 8 4H 5 1k
AL, NN —BHFRAARARM K AN JE it
TR e s RS ML B B8 1 A

1279

1R 553
1.1 CIMYB4 £+ cDNA Hi3R#

I AH Blast 238, FATTERTE T —%% 1200 bp
fEAifF) contig, 5 kAERS PMYB4 [FYE. 8 R IL
H SR, 45t SRACE PCR #71#, RAT3E
137 —2&%1 600 bp HI4F 57515 (B 1A) . sa b J5 b
W45 5, 15311 5 A_E contig #54 211 400 bp K
(1) DNA F B, JF&ARIGENT ATG, RIFIZHA
BN E BRI 50 7 5 . IS KR B AR
cDNA ZE—#E itk , KM% R 514 MYB4-F/
MYB4-R #18 H 2L R 4, IRy 5 465 (K 1B,
1500 bp & A7) Ml /74553 B, i% cDNA 41 1 453 bp,
it 413 NEIEERIRIENIZ K. /£ NCBI |- Blast
Eext o dr, 5 KAERAZEHEY) R2R3-MYB FE [R5 4
=AM, 4~ CIMYBA4.

1 500 bp 1500 bp
1 000 bp 1 000 bp
500 bp 500 bp
100 bp 100 bp

Kl 1 CIMYB4 £: [ 1) PCR 74

¥F: M: DNA marker (100 bp); 1: Smarter RACE ¥ 1% CIMYB4
1) 5% 7= 4); 2: RT-PCR #1#41) CIMYB4 &K 7=4)

Figure 1 PCR products of CIMYB4

Note: M: DNA marker (100 bp); 1: 5-RACE PCR products of
CIMYB4; 2: Full length products of CIMYB4

1.2 CIMYB4 ERAME BZE ST

CIMYB4 B[ 4 fid— 2% 392 AN a B ik 3L 1)
Zhik, HitH T8N 445KDa, ZH A NGT2.
FF BioEdit 4K Pairwise alignment (ClustalW
BLOSUMS62) Jj g 73 #r &£ ¥, CIMYB4 HH 5
PIMYB4 HHFAIM—FMEN 40.5%, FHALE N
47.66%. {HTE MYB 51 DNA 454 45 1635 (DNA
Binding Domain, DBD)/741 I, ‘EA1H—Z I FIAH
355 88.03%, CIMYB4 5#: T+ ¥4l 5 I
MYB46 [ 7 H1 A =738 79.66% . K] FH ClustalX
tLXt 43 #1 CIMYB4 5 K JEFA PtMYB1. PtMYB4,
H =12 PgMYB1. PgMYB2. PgMYB4 Fl14LlFg 7+
AtMYB46. AtMYB58. AtMYB63 & KL, ‘BT
A N MYB-DBD J741 b R, HHRA
AU [W-(X19)-W(X19)-W--F/1-(X18)-W-(X19)-W ]
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R2-repeat domain

PgMYBl :  ------ MGROPCCDEVGLEKGPWIAEEDRELVNF I TMHGHOCWREVPELAGLLRCORSCR 54
PIMYBl :  ——---- MGROPCCDEVALEKGPWTAEEDRELVNF I TLHOHGCWREVPELAGLLRCGKSCR 54
PgMYB4 -MSCTTGGLPSE I SKEPKLREGLWSPEEDDEL INYMMENGQGCWS DVAKQAGLQRCGKSCR 59
PtMY B4 -MSCTTGELESPVSKPEL REGLWSPEEDDEL INYMMENGQGCWS DVAKQAGLQROGKSCR 59
CIMYB4 -MSSTDQ------ PEPKLREGLWSPEEDDEL INYMMENGOGCWSDVAKQAGLORCGESCR 53
PgMYB2 @  ———mmmmmmmmmmmmmo e LWSPDEDEELINY ITEYGYGCWSEVPEESGLQRCGESCR 39
MYB46 MREPEVAIAASTHQVEEMEKGLWSPEEDSELMYMLSNGOGCWS DVARNAGLORCGESCR 60
MYB58 - - - -MOKGRAPCCDETEVERGPWSPDEDLEL I SF IHENGHENWRSLPEQAGLLRCGESCR 56
MYB63 ————MGKGRAPCCDKTKVKRGPWSPEEDIKLISFIQKFGHEWRSLPKQSGLLRCGKSCR 56
*: ** #ak . Tt L. ** EEEEEE T
R3-repeat domain
PgMYBI LRWINYLRPDLERGLLSESEEKL I IDLHAAI GNRWSRIAAQL PGRTDNE ] ENYWHNTRIKE 114
PIMYBI LRWINYLRPDLERGLLSESEEKLI IDLHAAI GNRWSRIAAQLPGRTDNE I KNYWNTRIKK 114
PgMYB4 LRWINYLRPDLERGAFSPOEEQLT THLHS I LONRWSQIAARLPGRTDNE I ENFWNSCTKE 119
PtMYB4 LRWINYLRPDLERGAFSPQEEHWI THLHS I LGNRWS(OIAARL PGRTDNE I KNFWNSC IKE 119
CIMYB4 LRWINYLRPDLERGAFSPHEEQL I THLHS I LGNRWS()IAARLPGRTDNE I ENFWNSC IKE 113
PgMYB2 LRWINYLRPDIRRGNFSPNEEKL I THLHIMVGNRWAY TASHLPGRTDNE I KNYWHSWI KK 99
MYB46 LRWINYLRPDLERGAFSPQEEDLI IRFHS I LGNRWSQIAARLPGRTDNE I KNFWNST IKK 120
MYB58 LRWINYLRPDVERGNFSAEEEDTI I KLHQSFGNEWSKIASKLPGRTDNE I KNVWHTHLEEK 116
MYB63 LRWINYLRPDLERGNFTSEEEETI I KLHHNYGNEWSEIASQLPGRTDNE I KNVWHTHLEK 116
L ******::** vy **_ * %k :* **:*: **::*********** *:: -_**
A
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Sequence logo of motif 1
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Sequence logo of motif 2

K 2 CIMYB4 /& #1781 [f) R2R3-MYB ZE[H

E: A: CIMYB4 51& R2R3-MYB # [1 DBD X ZIERR 751 1 [FIJE LLXT; B: MEME 1528 73t O ~F 2k 7 7 (1 2 R 1R 70
Figure 2 The R2 and R3 MYB repeats are highly conserved between CIMYB4 and other MYB proteins
A: Domain alignments of CIMYB4 with other MYB proteins from NCBI databases; B: The sequence logos of conservation motifs

are based on full-length alignments of 9 R2R3-MYB proteins

RAILFRIL P (Dubos, 2010), Wi 2A. MEME 7E£k
IIHTIR LT R I T PR ST AR R IE T, EAl
REE MYB EF 1 R2 #1 R3 EEF5, EEAY)
Pl BLA B RS R R Y, Wl 2B, B
TI5EFE T CIMY B4 JE[K B A #17 [1) R2R3 25 /I
FEIRFET -

F SWISS-MODEL %} CIMYB4 & 4 i =2 45
AT RV, W 3. 5K MYB 45
P38 DX S5 o R AW T R IR e (HTH) S5 44,
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kB, 2> BIFE 2SI T SO AR VAR, A
25 DNA R KA 1A CIMYB4 EHE
AtMYBA46 FlI PtMYB4 & [ 7% [A] 45 /4 1 EL IR BN,
XEAME AL N i DNA 454 a5k L 173 (5 45 4
A%, AEs5MEEREEAH, 2HN
103. 112 1 107 NEIERRRHE . 5 RV BRI
1H8CC ALt B> Rl-repeat, [KiX stk q#/>—
M5 DNA 255 178 B 454, U8 CIMYB4 & 2
LAY R2R3-MYB B3 1.
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Kl 3 CIMYB4 A M=4E 7 M4 &5 AtMYB46 F1
PtMYB46 & F#4 R L

7 A, B, C: 2 HILE CIMYB4, AIMYB46 Al PtMYB4 & 14
R2R3 45 M 18 T 1) 4% i) 45 4 D 2 OV 25 1) 45 70 7
(LH8CC) ) R1IR2R3 Z5#4sk, )5 E A% AR AR 2 [F) 45 44
Figure 3 Predicted three-D structure of CIMYB4 protein and
compared with AtMYB46 and PtMY B4 proteins

Note: A, B, C: Predicted three-D structures of R2R3-domain
in CIMYB4, AtMYB46 and PtMYB4 proteins; D: Three-D
structure of 1H8CC as the template

FIH MEGA 5.0 # /%] Neighbor-Joining 2, 14
BT ETEAER TN RGN, W 4.
IRZSNI R S VA | RS WAk S =K/ D G ER A I |
=20 R2R3-MYB R, — &4 Ak b R G 5+
5 AR BERIOR 5T 2R & e s s A5G MYB 2
. 2R 8K, CIMYB4 504 PgMYB4, KIE
Fa PtMYB4, ¥t EQMYB2 Al E 7+ AtMYB46
NN, SUFETT AMYB46 LR SE R4 K
H e [F SND1 (Secondary cell wall related NAC
Domainl) [ B3 T i #LE Kl (Zhong et al., 2007), i
TR BE A T R B S s . AR TR MY B
F N, PgMYB2 5 PtMYB2.PtMYB3 5 PtMYB?7.
PtMYB1.PtMYB8 1 PgMYB1 & F T A—A /K,
Ui CIMYB4 5 (1 =4 PgMYB4, KJEFS PIMYB4
PIRGg KRz . A, HLFIT AMYB58 A
AtMYB63 IR A—, AL EgMYB2 FlK 4G
Fa PtMYB14 % h—3%.
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PeMYB4

1 MY B4(DQ339070)
PIMY B4
JAHIFAMYB4(AAQG62540.1)
CIMYB4
£ AMYB4
MYB46
WL MY B46(QILXV2.1)
EgMYB2
FERMY B2(CAE09057.1)
PgMYB2
1 FMYB2(DQ339072)
PIMYB2
JAFFEMYB2(DQ339060)
PIMYB8
K IEFAMYBS(ABD60280.1)
PgMYBI
1= EMYBI1(DQ339073)
PIMYBI1
JAEHAMYB1(AAQG62541.1)
PIMYB14
JIEFAMYB4(DQ399056)
EgMYBI
FAMYB1(CAE09058.1)
MYBS8
TUFFFMYBS8(NP_173098.1)
MYB63
HLH FFMYB63(NP_178039.1)
PIMYB7
KHFAMYB7(DQ399058)
PIMYB3
KAEFAMYB3(DQ399059)

100]

100

59 100

100

100

87

100

0.2

K 4 JE TIPSR CIMYBA RGUK H W

T TTHEN NS IR RS BREFE R R2R3-MYB JE K H
T

Figure 4 Phylogenetic tree based on amino acid sequences of
CIMYB4

Note: The box indicated the R2R3-MYB protein subgroup
related to secondary cell wall biosynthesis

1.3 2K MYB £ F I FEZREF G

V4 K6 R TR 1) iR A% R A B4R i RL pET-30b-
CIMYB4 #4b KT H# Rosetta B#k. $hikFH M5
B 176 37°C4E T KA IPTG ¥ 0.01 mmol/L,
0.1 mmol/L, 1 mmol/L i%5'F /5, SDS-PAGE HiJk 2
ANHEMEA CIMYB4 BrLLRIA, HZ& CIMYB4
HEH(70 kD, il 5)H KNS T & = 41 E R
(54 KD)YANK—E. A[ERIPTG X #H 4 8 [ R
SRS, 0.1 mmol/L, 1 mmol/L IPTG %5
IR B, Bk, FATESE 0.1 mmol/L IPTG fE
KRB SFEATEAREMMAHIKRE.

1.4 2K MYB 2R FEZFREE AL
SR RIL CIMYB4 H 4 AN AR A 5
H I RAATE S 12 2 BARE T KA 3 B ik
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M 1 2

3

4

250 kD
150 kD
100 kD
70 kD
50 kD
40 kD
30kD
20 kD
15 kD

&l 5 pET-30b-CIMYB4 (Rosetta) % 5 11t Ak Hi ik &

¥E: M: Protein Ladder; 1~4: 0, 0.01, 0.1, 1 mmol/L IPTG %3l
P55 1) pET-30b-CIMYB4 (Rosetta); [ kirhif S kik
CIMYB4 4 & A AL E

Figure 5 SDS-PAGE analysis of the fusion protein CIMYB4
expression in different IPTG concentration

Note: M: Protein Ladder; 1~4: pET-30b-CIMYB4 (Rosetta)
with 0, 0.01, 0.1, 1 mmol/L IPTG induction; CIMYB4
recombinant protein band showed by white arrows

W, AR RV TR, LI Al A E 4 B
H, REREIIEEORMR. E4HED CIMYB4 1
BLRAARTTIE 53 9 F 5%f4 Triton AIUAS R R 3=
RS, Pek4 SDS-PAGE  HLBKA I R 2L
B GRWE 6 s, 0.5%[ Triton ARSI E LK
EEA, AIRAE AE 4 mol/L 5% 8 mol/L R &%
WA AR S, AT DS IR 2 CIMYB4 HE 4K
H, A% 8 mol/L JRZ& 4 Rosetta-CIMY B4
R R LIRS T s R VA R D A L -

116.0 kD —
66.2 kD —
45.0kD —*
35.0 kD —

25.0 KD — ==
18.4 kD ~
14.4 kD —

K 6 CIMYB4 & tLigfii4 JR Kbt SDS-PAGE Ak K]

7E: M: Protein Marker; 1~5: 43 %>4 0.5% Triton, 1 mol/L, 2
mol/L, 4 mol/L, 8 mol/L JREFBEHIE, 6: RIEHIVTIE

Figure 6 SDS PAGE assay of the inclusion bodies of CIMYB4
protein washed by different urea concentration

Note: M: Protein Marker; 1~5: CIMYB4 protein washed by
0.5%Triton, 1 mol/L, 2 mol/L, 4 mol/L, 8 mol/L urea; 6:
Insoluble protein Precipitation

{8 Ni-Agarose His br%5 8 [H 4lifk 5 &4l ft
21t 8 mol/L JRER WA MK CIMYB4 B4 H,
AL RGN 6 X His-tag & 1 B A B35 )

1282

MRE S, mefsma— b alifbii e 6 N E IR
PR . AN SEES BT 15 5 20 B AR P i A b
H 6XHis-tag, FTLAn] DAE R ALk, ¥
8 mol/L JREWEEMGE Ni HEWR T CIMYB4 HE 4 &
. AN R B 1) ok M 2% ph o 3 B At 4k,
SDS-PAGE HLyKAaill [y FRIKEE R BR (i 7),
KM 2 ik P e ey, S B E A B2 CIMYB4 ik
JERNZEEE R, b 500 mmol/L WK B v i
afifh v B 2H B A A

116.0 kD —
66.2 kD —
45.0 kD —w—-
35.0 kD —

25.0 kD —
18.4 kD ~a=
14.4 kD — e

Kl 7 CIMYB4 4iifid 2 SDS-PAGE Hi ik &1

VE: M: Protein Marker; 1: Ji%F¥K; 2~7: 4451245, 20, 50, 100,
250, 500 mmol/L PKMESE B (55— &), 8: 500 mmol/L (%5 =
REYBRIESE I G 9: 1 mg/ml BSA v

Figure 7 Purified Product of CIMYB4 detected by SDS-PAGE
assay

Note: M: Protein Marker; 1: Flowed liquid; 2~7: Purified
CIMYB4 protein in 5, 20, 50, 100, 250, 500mmol/L imidazole
elution (the first tube); 8: Purified CIMYB4 protein in 500
mmol/L imidazole elution (the third tube); 9: 1 mg/ml BSA
standard substance

2 Wi

MYB K7 RGEE—RKEH - ZA
MYB 41435k (MY B-repeat) (1) % 5% K 7 (Bedon et al.,
2007), HE RS DNA 454 S5 it L 5 o 3RAT]
Ir T REFIEE ] MYB GRS PR e FE Al . A
SIS TR K CIMYB4 & [ H A W AR SF I
MYB Z5if93, 551 R & BS54 i K IEA153 7
J& T MY R2 A R3 2543, W] LA I g e —
AR S, MRS DNA 45511 =4
AR . FIRERIERAT L, XBARSE 75+
FERRL) 18 /a8 FR R L0 KU Hh IR €2 S R ke ik
(W), e MYB EARGKT G, LA
CIMYB4 & H S5 EHEYI AR 714 R2R3-MYB
H M DBD S5k I, EAERRERT 4 4R
SPYEYSN 80% A, T HAEAZ O & B (W A= R)
MECRA B B RS, WU MYB R
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DNA S5 IR AE W Fh 2 8] 72 = FE AR SF 1Yo

HAR R2R3-MYB 7£ N Jiiiff] DNA 45 & 25 f
2 BRI 7 S FE RS, (H2S MYB R4 5%
BOEVE R AHIC) C hipad B AL 7 1 A8 e 3, R
SF AR (Stracke et al., 2001; Wilkins et al., 2009),
XL R MYB R KGR A FAR AR KA B
Bz A5 F AH 5% (Bedon et al., 2007). #E4)
1] R2R3-MYB £ 5 T ¥ A R AEAR IS 72,
RIS R, KB IR S &R LU B (Stracke et
al., 2001). FrLh, ##Hrk2AK CIMYB4 A5 HEE
HEAOC R A B TIAT T M HAY = DhRe. AR
it KT AL, BATKIL CIMYB4
T S5HES 5 EY IR AR R R 3 E 1)
R2R3-MYB H RN —A k. 2003 4, Patzlaff
ST ORI HERS PIMY B4 [ 5 R 1A £ S HUR
BT BRI BERA IR (1 S 67 U0, 1IFEA PtMY B4 2
RIFE KIERAAM KB ISR K FE R EEH . LRI
AtMYBA46 7 1IE S A L PR A BE N JE e F2 1Y) B L
R, AMEAR RS EE B RIS KA AT
L, [RI F B M e A2 AN TR B AR BE D JE 3
%:(Zhong et al., 2007). AtMYB46 1 PtMYB4 7£ %
R IR EgMYB2 -t B A ALK A 42 Ty
At (Goicoechea et al., 2005). A/ 72 &l CIMYB4 5
DL EIER R R AR R, 12K CIMYB4
e 51— R FEVEERE . NN CIMYB4
R FEFE RS ARAM K G I R IEE N
WEER .

CAERIE TR R, —Se IR AR B R R R A
J 2 A R e R = R 42 ot AC R B1I(AC
[ : ACCTACC) & H #4352 1143 TR itk (Hatton et
al., 1995; Lacombe et al., 2000; Zhong et al., 2010).
Z 5 IRAEA R IAERK AMYB46, PtMYB4 il
EgMYB2 &, AR & A O %% H 1
AtMYB58/AtMYB63, PtMYB1 %5 (45 7] LLEE /A
b5 AC JPHIEE G o ARSLIRTE A% R IAH K Rosetta
HRGALERIE T A CIMYBA B H, #— B RIE
FAHEAM His br%aitbiks 7 CIMYB4 HE
F.— 518, A LB EMSA (Electrophoretic Mobility
Shift Assay, FHIKITHZ550) 7 # CIMYB4 HE 4 &
HES LUEE S AC [FFIA AR R AAR
JRR A MEEN P H— I L& HE 01
AW D RN G £ 5T G 9% FLUTTE 55 J7 7% (O'Neill et
al., 2006)#f 7. CIMY B4 J: K| 4n ] 4% A5 26 2 A1 1)

1283

He AR S DA RN THLEL. 245 A1k,
AR A G R 1 T R IR A O R ELFE 2 R AR oK
an AR R T AR (RS &%, 2006; ZF A,
2009), {H A& 7E 5 L K 1o R ANk AR B
A OISR IR AU A TS, AR ST S FER) CIMY B4
B DR AL AR A 5 55 18 5 7P 1A% 50 IR AR A 8 o 2
SE T B IERL

IMEE
31 MK
3.1.1 SEE MR & RNA $#REX

FAR e ORI 51 ISR 6421 TGt R
BeAEME, T 2008 AR A T R Aol oK 25 1 [
SEIGBYEN AR AR B, ARG A T RNA
FRHL. CTAB MEIRELM RNA, HAKJ7:%% Chang
£5(1993), AZA KB AT 3 S5 2H R e e AR T H
HIRAT

3.1.2 MR K FRL

KIGF & HE R (E. coli) IM109 H A 5256 == {7
17; Rosetta 14 [ BN EM AT whEHA
pMD19-T JtJ H TaKaRa ~w]; kL pET-30b (+)HH
Hh ARS8 A P I i

3.1.3 THRE KAH

BRI N 1) Hind 111, BamH [ .Taq DNA %
A, R ECHE, T4 DNA JEH20 . 100 bp A1 DL2000
DNA ladder Marker J5%F TaKaRa 24 #]; RACE 5K
48 H SMARTer™ RACE cDNA Amplication Kit
(Clontech 7~ #]); DNA AL [R5 & ATk DNA
REBRAEWT 2B H ARG R A,
Ni-Agarose His #r % & H 26 4k ik 7] & (Cat. No.
CW0893, FEAtHal); FHe Bl = trat.

3.2 HiE
3.2.1 CIMYB4 4K cDNA K57 k&
5 AIMY B4 5 5 AU TEAZ AR K B Ao i e 5%
S EGHE E rh (ORI H 2L ORAF) il As 1 Blast 4347, 4R
AEALLE: B3¢ = 1 contigs. AR 75373 B e (17 41 1115
Y1, UIAZAK “64217 TEMERMFEAZEBUS RNA K
HRAFRIM cDNA BRI RACE [, FRHL 5
KAFH . SPGB EI3K4E CIMYB4 3
R4 cDNA, TefE B Ak pMD19-T, LK)
FFBE IM109 I 24, P BH 1 e b 7 /7 4 72
51¥)F7%]: MYB4-5R: 5-GAACGAGCAGGC-
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GTGGCAGT-3' (RACE); MYB4-F: 5-GCCACCC-
TCTTGTGAGGAAACG-3'; MYB4-R: 5-AATAA-
CTTGTCACGCAGAAAAACTA-3

3.2.2 CIMYB4 Tillll & B MG BE5T

F]H DNAMAN 44 CIMYB4 2:[4] ] cDNA F
5, S3Hr e AT UREHE . R ClustalX #H7%:T
RIERR 512 5 74 LE T, BioEdit #7045 e
EYIF MYB & TR RIS T 51 b 16— SO FAR R
£ . MEME 7E£273#1 CIMYB4 ) MYB 45 #438k {7 57
LR 5 SWISS-MODEL 7£ £k #4) 7 CIMYB4 11
=7 A 5 RI(Arold et al., 2006), 5 PtMYB4
A AtMYB46 A3 (R 4544 A e . MEGA
5.0 #4351 P A L R HEAL R

3.2.3 CIMYB4 B HIRBEREH AR

MR R A% 21k #iAk pET-30b (+) Y MCS 437 55 %
BIREEC IR AL s R AE, Wovh s A BRI N VIEE Hind
I, BamH [ BEUIGZ /i 514), 97354 CIMYB4 8
Héad 740, NS N EFUMRIES Hisé—tag (1) 1E
WATEEIMN RS His A2 EA R H . SN Y)ER
SN A K BT B IMA09,  fiiade BH 1 7 b1 7
U e EL2H TR ) IE R

SI¥F75): MYB4-YF: 5-CGGGATCCATGA-
GCTCCACAGATCAACC-3'; MYB4-YR: 5-CCC-
AAGCTTGGTGAAATACATTTGATCGA-3'

3.24 CIMYB4 EHAE AN EZRIE 5L
PEEUFY 2 IERA ) pET-30b-CIMYBA4 ik, ¥4k,
JE A% IR TE F B Rosetta. 146 5 5 R 1A B bk A
T LB B33 (& 4 100 ug/ml Km)Hr, 37°CHR%E;
IR . H, 1% 1%(0 EL B BB T LB
KR (& A 100 ug/ml Km)H, 37°C. 250 rpm &
%R 4 0D600 £ 0.6 h, IIANZRWRFE 5k
0 mmol/L. 0.01 mmol/L. 0.1 mmol/L 1 1 mmol/L i)
IPTG, 37°C. 250 rpm 5% 4 h. 8000 rpm &0l
£1mlE, B3, A 40 ul 1XPBS #k &
AR, NN 10 ul #9 5XSDS FREGEMT, TR
J5 100°C &35 10 min, 12 000 rpm 5.0» 5 min, B
BT SDS-PAGE HLPK A I (R BR AR SE, 2011).

3.2.5 CIMYB4 EHZE ALl

AN BH 4 2 028 Y 3028 B ik Rosetta (pET-30b-
CIMYB4)#:FF 1.2 L %45 100 ug/ml K AR5 2 15T
it LB gk, 37°C. 250 rpm R HETE: =

1284

OD600 124 0.6 h, IIA—EREN IPTG & WKE
0.1 mmol/L, 37°C. 250 rpm #5555 4 h. BOUL
EFE ST HE, 100 ml 1 XPBS HE, A pTE,
o e s 5 U05E, F 0.5% Triton A1 1 mol/L.
2mol/L. 4 mol/L. 8 mol/L JX % (pH8.0)¥ i i 1A
UtiE, SDS-PAGE HLyK 7 il i 5 Ptie b2 15
% CIMYB4 EEHEH.

HAEAMAISFE: RIBRAI %R ER
ik CIMYB4 S, A5 MR DL b syl i) 45
W mRIR R VRS, 1 Ni #1247 CIMYB4 =
HEEH itk 445885, 7H H 5, 20, 50, 100, 250,
500 mmol/L BKMESEAT Ve id, W LE M, AT
SDS-PAGE HEJkAill, VEAHP B4 Ni-Agarose His
P25 8 1 Al Ak R A8 FH BB (R M AD)

Y& ST

FE A, AR A T SR BT AT SRR T A AT
NI 58 B 7 i, SRR 51 R B 5 5t
WIS RN HEARTIH P EE AT, RSk
Beit, R, WICEES BN SREE AR RE
R SCA

ESgL |

AT SRS B K B A8 4 E 2 I H (30930077) B T
e SRR ZRIEHAE pET-30b (+) i o MR 25 M B s
1R — R

S R
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