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Interaction of DSCBF of Descurainia sophia with CRT/DRE Element’

WANG Le, LI Jing, CAO Yu, ZHANG Lin, JU Yan, QIAO Dairong & CAO Yi*

(Microbiology and Metabolic Engineering Key Laboratory of Sichuan Province, College of Life Sciences, Sichuan University, Chengdu 610064, China)
Abstract CBF, the DNA-binding proteins of AP2/EREBP family, recognizes the cold- and dehydration- responsive DNA
regulatory element, which is called CRT (C-repeat)/DRE (Dehydration-responsive element) for short. A prokaryotic expression
vector pET32a-DsCBF was constructed to study the function of DsCBF in Descurainia sophia. The recombinant plasmid was
transformed into E. coli BL21, and the fusion protein was further purified through Ni-affinity chromatography. CBF had an AP2
domain which was bound with the element of CRT/DRE specially. The transaction of CBF and promoter of COR were studied
through EMSA (Electrophoretic mobility shift assay). Two probes were synthesized, and one of them had a TATA-box and AT-TA
palindrome structure except core sequence CCGAC and the other only had the core sequence CCGAC. Our conclusion indicates

that DsCBF bound with CRT/DRE element may be affected by TATA-box and AT-TA palindrome structure. Fig 6, Ref 19
Keywords Descurainia sophia (L. ) Webb; CBF; CRT/DRE; EMSA; silver staining
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CBF ( C-repeat binding factor) J& 4% 4 4714 Y AL AR 3¢ 3
PR 36 3K Y —Fh 8 2 5 SE U0 I F, CBFEE H AP245 & domain
Al 5 COR%EE N Ji 81 F CBT/DREJC/ 5 v b 45 &, i shiiit
€ HE P CORAY £ 351, DREBI/CBF S 5L A 9] 12 76 A4~
H 20 A HH Thomashow 25 AT U1 g 5 i & BILAG -4, i J5 76
Ay At Bl 22 % BT AR R IR, . N B TEAT
Fili | R AT ORI K FE 001 KRG 2R R P I S 0. A
IR JF ' DREBI/CBF & A F#1E )7 511, J& T-H A5 AP2/ERF%)
T B AR S (147 1 50) iy — S i S 0. fE AP2/
ERF%E ¥ 38 i1 75 11l 5 47 DREB1/CBFAY i >3- 57 £ )5 (PKK/
RPAGRXKFXETRHPHIDSAWR) , &5 H i1 5L K 45 & iy iR
SR 04, CBFE (R iy & 18 19 2R R — RV B A AP245 & X
I T SR R T 10, Ay 7 SR TR, LRSS CBF 1, CBF2AT
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CBF3%5% 5 0% 720 4,5 213, 2167121641 & FE 1R, HHX
Oy T B 27624 00045 47, S5 HL a5 (pI) fI. CBFH% SRS AT
J&FAP2/EREBPZ % 5% [H -, Hi— 2 25 b & 47 AP2DNASS
A A A X RITR P i TG Js 2 15190, CBFS2
EAE DS YA AR OC 3L PN ek i — R 5 SRR 7, 7EIRIRIE S T
WA B, 5 A0 AEH JT 4 CRT/DRESS &, 12 3#F A1 1
Z AR 5k, P A B P FE .

U (Descurainia sophia) J&T T AER}, & WYL,
AL T, B R Y AE Y FE R BRI RE T, 0 °C T LiE
E A, W E A B 0 Fp 2B RE T, R4 C TR Z R
AT IR 70% LA 061, H Al X 16 IR 5 10 40 J€ 58 I 14 IR B R
A3 TR R BIF A AT AR /0 B8 2 38 07181, 24 5206 75 i 90 e o 7%
I CBF, CORFE A AYFERE I, R HHEMSA (#7852 50,
Electrophoretic mobility shift assay) iff 5% #& iR & CBFHE H 5 ¥t
FESL K 3l 7 0 A e /4 CRT/DREFRSME AR, LA
NG IR CBFIY IhRE.

1 MRS 7k
L1 % #

pMDI8-T-DsCBF & 41 i %7 il K i #T i BL21 (DE3) i
ARSI BARAT ; R IKEARPET32all) H Amersham A H; QIA
quick Gel Extration KitllJ § QIAGEN /A F]; T4 DNAGE $ fiff .
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Ex Taq. BRHIVENVIMEBamHI, Sacl¥ | TaKaRa/A 1) ; PBS
(pH 7.4) L) BB e BT 75 Ak 24 24 0 F R B e Ak 24 26 0 A
Tl 5 RS U A T T R A AR SRR AT R A H
Amersham Phamacia/A); 5196 W A i | i Invitrogen
W ARA T TE L.

12 A ik

121 BERFEHENFLRIE LR ECwEEgmik
pMDI18-T-DsCBFMpET32a%s # 1k £ BamHUF Sacl 37 °C XL
YI4 h. 0.9%35JIg W 5 i v vk e DI [mi. T4aE #ead 1, a1k
KIGFF I BL21 (DE3) , BRI 7%, 510 10~12 h, $RIHU5
Hi, PCR, WD) B J5, 32 22 7.

1.2.2 DsCBFEHMNRIERFSEZFGNHE FTpET32a-
DsCBFJFKL (1) K AT W A 2 & BN H B R MWLBR; 3R 3 p
12 h BEREH R AR LR E 4437 °C. 28 °C., 20 °C;
B IPTGYE AR . 0.1, 0.5, 0.8, 1 mmol/ L. 755 [&] 46
JE2N: 2 h,3h,4h,5h 43R 1%, 2 D=0.60] il A
W IPTG, LA ANIMIPTGHEXT IR, 430 fEAS [R) ik 3 15 3 3=
ik, KINEFIPTGEE SR E A 37 CHFR. /- 3l#E2 h. 3
h, 4 h, 5 h/FHUL, 12 000 o/minti SERE{A, S A 500 uL PBSZE
g R AN, S IR AN 50 s, 12 000 r/minE Ly, 43 AL
£ [T5FIUTTE, SDS-PAGEHRL K, K i85 1 2 A1 .

1.2.3 DsCBFEARENL % ik fbiyils T8 4 kT
KB E RSB, IERIR, HIxPBSHE S0, A BrE20
min, 12 000 t/min, 4 °C&.0>10 min, W5 BIE, BLEMZEN
Fgitk, BEEH S, 20, 50, 100, 200 mmol/ LI M3k,
SDS-PAGE L JK A 2lifb 25 3 W 4E S M HMER, 44 C
PBS3Z Hr 2% 55 Wk i I ¥ 45

1.2.4 DsCBFERAMIRBRIRENME  LL0.5 mg/mL/N LG
HE T (BSA) RbriEE A, AR 4 Bradford % & 2 s vk il
FrofE 2. AR 4 AN [k B (U BSATE 595 nnt I (4 WA/ 22 4 1
FrRfE 2, Wk 40 5 H i R A
1.2.5 JEMGSTHEEMSAS T G k24% &4 CRT/DREJCAF 1)
DNAHEE R E, 50 bpiR £ &% A CCGACH LT 4 FI TATA-
box FTAT-TAIE L4544, 40 bp#E 4 R CCGACHCRT/DRE
WU P 9. 245 4T 10 SE A% 1 R B 8% 38 3 37 C R P i 3L
BE. seqA: 5 AAAGCCATAT AAACTTGTTG ACCGACATAC
TTTTTTGGTT3 K H T #MiE, seqB: 5’ TGTATACATA
ACCACAACTT CATGGCCGAC CTATATTTTT
TTTTCTTTTT3 K H H b4k
DNA-ZE % W (20 uL) : 50 mmol/L Tris-HCI, pH

8.0, 1 mmol/L EDTA, 150 mmol/L KCI, 1 mmol/L DTT, 10%H
SH. VKA 2RI R 20 min/5, 12%35E 28 P 58 P4 1k B 5 e ri
vk, 70V, 4 CHYK100 min/5, 4 W0,

2 45 R

2.1 DsCBFEEPCRY K [FIZRIAFHAIGIELER
PMDI8-T-DsCBFMpET32a%s #{k 4 BamHIM Sacl 37 C

WP 1) F K 45 SR LI 1, W] 642 bp H G 541 RIS 900 bpZi

pET32a%s # AR kL. I )5 5 5 )7 (% DsCBF ¥ ORFJ¥ 4l 1

NCBI BLAST L X, S 1E 8 i DsCBF [ 4 5 7 41

© 1994-2012 China Academic Journal Electronic Publishing House. All rights reserved.

&1 pMDI8-T-DsCBFFIpET32a X i)

Fig. 1 Vector pET32a and pMDI18-T-DsCBF digested by Sacl and BamHI
Lane 1: pET32aiiki 54k (D)) ; Lane 2: pMDI8-T-DsCBFXUFV];
M: DL2000 marker
Lane 1: Vector of pET32a; Lane 2: pMDI18-T-DsCBF digested by Sacl and
BamHI; M: DL2000 marker

Y| 1 2 3 4 3 6 7 8

116000
66200

45000

35000
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18400

14400

P2 A5G FE A DSCBFAR AN # (1 mmol/ LIMIPTG 3 h)

Fig. 2 Expression of DsCBF at different temperatures
M: Marker; Lane 1F1Lanes 4. 6+ 87071437 CARiFES(RHEA)FI37 C. 28
°C. 20 “CiFF k3% Lane 2HILanes 3. 5. 720512437 CARIFES OHR4D Fi
37 °C. 28 °C., 20 CIFEFVIE
M: Unstained protein molecular weight marker; Lane 1 and Lanes 4, 6, 8:
Supematant uninduced at 37 ‘C(for control), and induced by IPTG at 37 C, 28
‘C, 20 C; Lane 2 and Lane 3, 5, 7: Sediment uninduced at 37 ‘C (for control)
and induced by IPTG at 37 C, 28 'C,20 C

M 1 2 3 4 5 3] 7 8 9

116000
66200

45000

35000
25000

18400

14400

K3 ARIPTG il X DsCBFRIL MM (28 CHIFR3 h)

Fig. 3 Effect of different concentrations of IPTG on DsCBF expressing
M: AT YL [Imarker; Lanes 1~943 5100 K 1% FXHEL 0.1 mmol/ L IPTGYL
¥E 0.1 mmol/ L IPTG L3, 0.5 mmol/ L IPTGYilE. 0.5 mmol/ L IPTG |
i+ 0.8 mmol/ L IPTGYTHE. 0.8 mmol/ L IPTG ¥, 1 mmol/ L IPTGYLIE 1
mmol/ L IPTG I3
M: Unstained protein molecular weight marker; Lanes 1~9: Uninduced as
control, 0.1 mmol/ L IPTG (SE), 0.1 mmol/ L IPTG (SU), 0.5 mmol/ L IPTG
(SE), 0.5 mmol/ L IPTG (SU), 0.8 mmol/ L IPTG (SE), 0.8 mmol/ L IPTG
(SU), 1 mmol/ L IPTG (SE), 1 mmol/ L IPTG (SU) (SU: Supernatant; SE:
Sediment)
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2.2 DsCBFERWFRIERIFESFHWHE

LIPTGIE TR 5, ZIAEHIX 5 T 5 i 1745 000 3T
H— WO B (A, SN S RARAT. AR (1&2) |
IPTGH FERRBE (IE13) FIE R BERE ([&14) i 38 2R 00 R 1
0.5 mmol/ L IPTGI5 T, 28 CFKik4 h, IR &M EHM
HEA.

M 1 2 3

iR

97200

(6400

44300
29000

20100

14300
4 ANJF)FSH X DsCBFRIA M (28 °C, 0.5 mmol/ L IPTG)
Fig. 4 Effect of different induction times on DsCBF expressing
M: JEF YA [Tmarker; Lanes 1~4) 514 %2 h. 3h. 4 h. 5h
M: Unstained protein molecular weight marker; Lanes 1~4: Induced for 2 h, 3
h,4hand5h

2.3 DsCBFEHR4ALER
DsCBF#E H 4tk 25 50 WL E S, ik & Rk A,

K& HME AT EiEh Rk SR mEN gk )5, SDS-
PAGEHL VKA, 100 mmol/LIBK MRl &~ HE 1, 200
mmol/LIK W B AR PR T K = BB A, {H R AE 7R R £ 24
1 (E5) . FIEF 100 mmol/ LI e vk 15 i) 25 11 W 3% AT,

L) T AR,
M 1 2 3

1 16000
66200

45000

35000
25000

18400

[€l5 DsCBF& A4lifl
Fig. 5 Purification of DsCBF protein
M: AEi 442 Fimarker; Lanes 1, 2: 200 mmol/ LIBKM:: Lane 3: 100
mmol/ LKL
M: Unstained protein molecular weight marker; Lanes 1, 2: 200 mmol/L
imidazole; Lane 3: 100 mmol/L imidazole

2.4 DsCBFEJEMSA% T

i 4lifk I DsCBFEE H 5B k5 9% CRT/DREJGAF /Y
W 45 BUEE DNATE — 52 LUl 25 45, 12%AE72E 1 PAGE HL Pk AG
ZAR YL Y (a5 QK 6T 75, 50 bp DNAY H R 145 64 1 &
i I 450, WEIDNAYS H R FAHSS &, 40 bp DNARRYEXT
W G O i I .

© 1994-2012 China Academic Journal Electronic Publishing House. All rights reserved.

CRE/DRE elements + -+ - + + +
DsCBF protein

6 DsCBFFIEMSAE:
Fig. 8 EMSA of DsCBF
7 AT MK AT 7 s I BT N 7 IR
REXT AT Lanes 2~4: Jil \seqA (40 bp) ; Lanes 6~8: Jll \seqB (50 bp)

“++”: Twice corresponding substance. Lanes 2~4: Addition of seqA (40 bp);
Lanes 6~8: Addition of seqB (50 bp)

3 38
3.1 DsCBFERRIZEEML

KT B A B Bl R 37 °C, (HIf AR H A A R
FE R AT R IR B AR R T E AR E S R A KR
FEATRI A, ol B2 AR 5 R IR & 1, IR IR i R
TRBCR . ARSI Ry Tl B A B A I 1 B R R R, o M
THRBE . 5T R FIPTGHR BE 34T 245, A& IR
28 °C. IPTGHJ¥0.5 mmol/ L. 5% 154 h, LHERAMMRE 1
HHNE AR IR K.
3.2 HEIREDsCORERE BEIFTATA-boxx DsCBFS

DRE/CRTZ & IR

TEEMSASC K B ep, il 2 3 90 G W vk HAE AT
S R B 3 b & 4 DRE/CRTHL (CCGAC) TTif Wi
4~40 bpF150 bp DNAFEAEF, Hi140 bp DNA#E £ JETATA-box
HIAT-TAIR SCZ5H, 50 bpfd DNAN & 47 3% BT, PAGE
HHL UK 25 5% W7, 40 bp DNAKRES 25 H 45 A 1Y ik 38 Jo i el
M50 bp DNAIA W & 5 4547, 925 FIWT CBF#E 5% 3% X
F1E B 3 DsCORF iA ), CBF#E 15 DRE/CRT T 454 I
TATA-box FTAT-TAIRI 3L 25 #4 AT fig i — 2 VE .
3.3 IREXDsCBFSDNAZ & RIRNE

DNASEHL AR A RIEN, IR ZRIBE IR
I ARBFIE D, 42 KA R T vk i DNAY DsCBF
EHA. CBFER AN — A E SR E SR8 kB AR I, X
RIS AR PETE-5~30 CIE I JEn] i iy, = B A7 7R T 2 HL AR
X AR X CDYGIE 7 Hr 26W], CBFE 1 7E40~60 CR I N
ARV, (ETETAP2I. B M S /K 5 2B TR P
AR AR B AR TR = A w0 IR, AR R i
AN B AR AFAE T 8 A 55 7 s TR R IR, SR
JI/N, T 3CBF& 43 F M, B AR 230 B [l 5t
B3 1 B JE R I, TR W 6 A S A I ) B Ay TN
#B. AP2IXAE-5~30 °C i Fl N Fa e AR 5k, S CBF 1R IR i
TP ThRE, HIE T HAEMTE R 5 CRT/DREF 45 &

http://www.cnki.net
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