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(3 =] HB 380G0 T4 ERE DNA 25457 14 4 (recombinant chromodomain helicase DNA binding protein 4, CHD4) 3
FEIRNT P T AN b EL AT i 2T R FE AN TR s e B R TS o Ak BT siRNA-CHD4 R 54 4% T ik EL 4T 1
G2 (Jurkat) FAIE CHD4 3 K 635 , S 58 1 f qRT-PCR 1 Western blot K I 41 i 5% Ut Ji CHD4 354, Ji st 4n A I
2R T2 B 20 JE 3 AR Ak 5 CCK-8 3 Ml 52 CHDA FE PRI X Jurkat 40 MG RE A . MR LE M1 2220 , A Jurkat 20 i 3R HC
A4 3 R ZH DNA AR, PCR 948 CHD4 R /2 35 11X 2 091 bp HBt, L) pGL3-Basic NEkA, STl A CHD4 £ ik i3
T X BTH, 5 EALTORL, H H A — R3S CHD4 S 5 3l 5 3E X P 91 ok, B 2 CHD4 J 20118 31 i 5
o K AR 9 JBORL R b % Jurkat 20 i R ARG B T 20 i (HEK293T) |, SU3% 2 R 45 25 B ARG 4% B B B B3 1k L 1
CHD4 J [K] i 3 Joe /M 1 DS, D385 A 0 B2 0k A i DX B e S DR 1485 6 6L, R 5 (0 a9/ P A, 38 e e
FEFR AR RN, Z BT 45 A A 506 CHDA B 52m . 2558 - U AN MR I 25 5 2 B, 5 % A EL %, CHDA I Jurkat £
MLJAT™ i Y siRNA-CHD4 1 Jurkat A GO/G 1 1 LU 491 b 25 5+ i 117 S B LU 481 1 % (P < 0.01) ; CCK-8 4l CHD4 ZE I X Jurkat £
LA A A VR (P < 0.05) s SR &7 CHD4 3L PR B I 3l 581 1) STk & L8 8 7 41 Ok, 5 pGL3-Basic 25 24 4H
I, A A CHD4 B PRMBEE  2) T % 51 B TR E M BB I (P < 0.05) . CHDA JE PR /NG PE X A3 T4 B bR 137 15, -233~—13 bp,
HAP A NF-kB  MZF1 2555 5% 24550 15 NF-xB X CHD4 Ji 8115 1 B TE R P34 . 858 : CHD4 £ %} Jurkat 411 ff
AT A MRIVER, Jf BAR#EECIEE . CHDA s/ NS PE X S8 T st 4R 0 1 -233~-13 bp, 7% 5k K+ NF-kB X CHD4 2[4 Ji 3
FAEHERAT E AR
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Effect of CHD4 gene expression on proliferation and apoptosis of acute T lymphocytic

leukemia cells and its promoter identification
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[Abstract] Objective: This study aims to explore influences of recombinant chromodomain helicase DNA binding protein 4(CHD4)
gene expression on proliferation and apoptosis of acute T lymphoblastic leukemia cells and to identify its promoter. Methods: siRNA-
CHD4 was used to transiently transfect Jurkat cells to knock down the expression of CHD4. The qRT-PCR and Western blot were used
to detect the expression of CHD4. The apoptosis rate and cell cycle were measured by flow cytometry. The effect of CHD4 gene on the
proliferation of Jurkat cells was analyzed by CCK-8. According to bioinformatics analysis,a 2 091 bp fragment of CHD4 gene candidate
promoter region was amplified by PCR using the whole genome DNA extracted from Jurkat cells as template. The sequence containing
candidate promoter region of CHD4 gene was cloned with pGL3 basic as vector, and a series of plasmids containing truncated 5’
flanking region of CHD4 gene candidate promoter were constructed. The plasmids containing CHD4 promoter and truncated sequence

were transfected into Jurkat and HEK293T cells. The promoter activity of each fragment was detected by double luciferase reporter
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gene, and the minimal active region of CHD4 gene promoter was determined. The effect of binding site on the transcription of CHD4
was analyzed by double luciferase reporter gene detection. Results: Flow cytometry showed that, compared with the control group,
CHD4 inhibited the apoptosis of Jurkat cells, the Jurkat cells transfected siRNA -CHD4 were significantly increased in the GO/G1
phase and decreased in the S phase (P < 0.01). CCK-8 essay identified that CHD4 gene promoted the proliferation of Jurkat cells (P <
0.05). Plasmids containing CHD4 gene candidate promoter and truncated sequence plasmids were successfully constructed. Compared
with empty vector, plasmids containing CHD4 gene candidate promoter sequences were significantly more active (P < 0.05). The core
promoter of CHD4 gene located in 233 bp to 13 bp relative to transcription start site , which contained transcription factor binding sites
NF-kB and MZF1. NF-kB had a positive function to the CHD4 promoter activity. Conclusion: Our results suggested that CHD4
inhibited apoptosis and induced proliferation in Jurkat cells. The core promoter of CHD4 located in —=233/=13 bp relative to TSS. NF-

kB bound to the core promoter of CHD4 in vivo and it had positive function to the promoter activity of CHD4.
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SVVE T 40 98k U 20 A 1 A58 (T-cell acute lym-
phoblastic leukemia, T-ALL) , 2 WM 2 BE ¢ = 04 Il
WO, T T Rk R SRR T IR Y
JR AR K B A, AR A A R S A A
IE W], BT A0 A AN R A A e
Jo fi# Jié i DNA 25 4 25 1 4 (recombinant chromodo-
main helicase DNA binding protein 4, CHD4) , J& T-4#%
NV R A I 2 T Rl 5 R Y A B 2
— LW R ZEUES R, SRS E I,
7542 1) 200 T SO o SR e R e RS, S sl
HEAF 22 IR A S P ORS00 CHDA 7R T 41
KA RS SR AT, CHD4 R g
X T-ALL B %A AR E 2L (E HAR B 52
LAEHIBLE] H AT AR . P, A58 i X
0B ARG A CCK-8 A MR T CHD4 R 3%
IRNS T - ALL 200 i 3 58 R T 00 52 0, 3 3 4 A
CHD4 JE[N 3 2 1 HL 20 ook, iE— 24455 CHD4 2L A
(R SRR, Ol T i T-ALL B & LT BRI A

1 WA

1.1 ##

T-ALL 20 g (Jurkat) FI ARG 'S T 40 g (HEK
293T) ¥ T rh E RN B LM% . pGL3-Basic
NS L OB pRL-TK F A S5 24347 . LA
ZH DNA 42U & B2 B K3R48 (ALt R AR
JANHD) . DMEM 35 3:3E RPMI-1640 85 52 5L 55 &
MEERE 2 (Multicell 23 7], 2 [ , 7F G4 17 (Sci-
en Cell A F], 32 E) ; 40 YH T A I 55) & (B B
AW AL 2 AR I AR L CCK-8 A It
& (P s AE 22 A WD) 5 I U 4H A (BD Biosciences
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o], L ED  BREPE N VIEE Kpn 1 . Bgl 11 (T4 DNA
1% 42 (Thermo Fisher /A F] , f8[F ) ;1Taqg DNA R4
fif \DNA &M TaKaRa LA Taq and GC buffer XU5¢
R BRI & St B PCRIAF & (TaKa-
Ra/Zy#], HZR) ;5000 DNA BRifEZ: IEY) 2000 DNA f5
HES BB %08 3l T IX NF-kB #6 53t K 145 567 45,
578 JFURE pGL-mNF-kB (L 5 BLA F] ), NF-kB
K UKL peDNA3-NF-kB (5 HLEE R 5 JBkr £ B 77
& VI R ) & (Omega A &, 5 ), TRIzol |
LipofectamineTM 3000(Invitr0gen ANELFEED) G
K5 73 1 R 58 (Promega 22w, 32 [ ) ; CHD4
GAPDH F1 NF-«B 4 H. 50 [ BT /K (Abcam 24 A] , 3¢
) ; ECL k2% & 6 ik 57 & (Biosharp 24 7], 5 H ) ,
PVDF (B 98 2 4 ) 5 (GE Healthcare 23 &), 5[ )
EZ-Magna CHIP tm A 127 & (Millipore 22 ), 36 ) .
12 Fik
12.1 Zmiasirc

Jurkat 20 3 ] RPMI 1640 15 3% B¢ , HEK293T 48
JitLFH DMEM 35352 JL 15 5% I RR R 3 3638 &4 109% 1)
6 4 1ML (fetal bovine serum, FBS) UL K 1% & %
(100 U/mL)-5575 2 (100 mg/mL) AW . BIRhAH AL
BT HA —EIRE 37 °C 5% CO, 1) 40 i 5% 37 46
W, TR ST A A RO T
122 AR

TN M AR AG I Jurkat 0 MVET-H R, &
qRT-PCR 43 M7 1 5E siRNA-CHD4 %% 3¢ Jurkat 4 Ji]
24 h 5 AR B , I ARG e 24 S WS AE 40D, PBS
VRV 3 U, A V-APC F1 7-AAD 4% 5 wlL, %5 TR
15 min, {5 FH A0 AASCRI . 40 i UIAG ] - >R
2 ) S A I ) &, A M54 % siRNA-CHD4 24 h
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JAWAR ,95% L4 CIEE IR, PBS BEH 3 UK, PLEY
8,37 C/K 30 min, FECANARAAEI
123 CCK-83§ 78441

B Jurkat 20 it LA 4x10°4~/FL4E T 96 LA , A4
54N FL, 10 pL CCK-8 345, £ 5% C0,.37 *C4
PETIE 2 h 5 HIBbR {0 i B> FLAE 450 nm i
T RYMOCEEAE, F R SR T LA 4 d
124 CHD4 &R R1&iL 23T R AW &F 5T A
Sl

CHD4 JE R i 6 15 3l 7 DXCAE W45 2 0 - K
NCBI % #i& % (https://www.ncbi.nlm.nih.gov/gene/)
GenBank H1 3K B A CHD4 3£ A %1 (4% 5 NC_
000012.12) . A F UCSC M 3 (http://genome.ucsc.
edu/ ) UEATXS R SR IR 17 53 _E 7 2 000 bp, T 7
100 bp i i Neural Network Promoter Prediction
(http: //fruitfly.org/cgi bin/seq_tools/promoter.pl ) #f 17
TIN5 P FH JASPAR (jaspar.genereg.net/ ) 04 % 5.0
JEOR CHDA 2% RAZ U s 31 1% s DR 25 6 7 e itk
(RIS

ST DR Y CHD4 PR )3 20+ 1y
G A AR , ] PrimeS.0 5315 |9, FEXS 2 DX 48 50 3
KA PR . b TS 5 o A
Rl 4 PN VT Kpn T 11 Bel 1 A D57 555, K2 A4 B
o TSI S - GGAAGATCTGAGGGGC-
GTCTCTTTG-3' . FiE51 4 73 il 52 P1 (pGL-1974/
+117):5'-CGGGGTACCAGTATCATCTTCCAGCCTC-
TAGA-3";P2(pGL-918/+117) :5'-CGGGGTACCTGT-
GGGGCGACAGTAGGG-3"; P3 (pGL-428/+117) : 5'-
CGGGGTACCAGGGTTAGTTGCAAAAGGTCTG - 3"
P4 (pGL-233/+117) : 5’ - CGGGGTACCTGCCCAGGT-
GACGCGCGCGC-3";P5(pGL-13/+117) : 5"-CCGGG-
TACCGCCGGAGCCATTTTCCCC-3" (FRIZk3HK 43 H
BIR ) PR U0 2 0, ARHASER 23 S DA S ) o 51
BT IR A W SE AL

Jurkat 4 fifg 4= LRI 41 DNA $2HC : Jurkat 21 ffd 42 3
PRI ZH DNA 4 i 2z HE B P51 20 DNA $i 0] & i 6
REEL B

JORIASHE : DA Jurkat 47 fE 423 K 20 DNA SAARAR
M2 i TaKaRa LA TaqandGC buffer 1 1k i 1 W 45 5%
PFEAT ALY 4, 25 AR 294 °C 1 min;94 °C 30 s,
60 C 30 5,72 °C 2 min, 30 MEF . I 1% A
R JERS A 34 7 Wy AT A KA o DI 1T i)
I R RE A VK™ ) o RIS 1) 55 pGL3-Basic 2%
PRI BRI PE N DI Kpn 1 | Bgl 11 76 37 COKIB &A1

T HATOEFY) 1 b BT R [T et Ak atR) 6
alifl, alifb =4 FH T4 DN A ZEBEBELE 37 “C/KIE hihe
30 min, AFEH WAL 2 R IGFFE DHS o, 74k
14 4 °C 3 min, 42 “C/KI 1 min 20 5,4 °C 30 min,
BUEALIF BRI I mL A S 2 S HH R0 LB 1S
FRWL, BT 37 CREIRME B 1 1 h W5 B0 (%) R
WTEAATNTHERNERLBIEFM, T 37 C.
5%CO R FRAa T B B 8 IR . TR IR TErY LB
M b PR ST R TRV, A S A 2 N R 2 1 LB 3%
W, 37 CRERBEIEY 1 3 h, LUY 15 RN
MR HEFT PCR ™14, PCR 2 % 4 E AT . FH 1935
EWHEE KT PCR 7™ 97 B Yk 30 min, 178 B3 H 4 B VT
AR W 2 4 TER I B TR A S B 5
KB LBE IR T 37 CHEIRY B 0, ¥ 145 1Y
RV ok B BORR) S 4 A B i B Bk
FRIC A P1(pGL-1974/+117) o LIKEE RS 4 0k 5
G AR, 2R — TS W, B9 5
P2~P5 47 PCR, ¥4 # CHD4 % [R5 )3 3 11X 5
) X A 8 Bk, k]
1.2.5 AR AT

XUE siRNA 154 i N B AR YRk
A R T 58 AL, siRNA J3 51 AL EF X B 510 a0 F
siRNA-CHD4:5'-GCATGTCCTTACTAGAATT-3' (IE
X BE ), 5 -TAATTCTAGTAAGGACATGC-3' (2 X
5%);siRNA-NF-kB:5-GCACCTAGCTGCCAAAGAA-
3"(1E X5#) ,5'-TTCTTTGGCAGCTAGGTGC-3" ([ X
B ) BHPEXT IR . 5'-UUCUCCGAACGUGUCACGUTT-
3"(1E X5E),5 -ACGUGACACGUUCGGAGAATT-3’
(R XHE) o
1.2.6 WHeEtiEg

Jurkat 2 i1 A 2x10° AL 12 FLA, 12 h J5 LA
500 ng/mL siRNA 5 3RA Bk Ju4i i, 5 4L 24 h J5
WO RNA, 48 h 5 IUBE F BT . JR 3 3G R il
R, % G 18 bR A KRS AT H i B T 96 1L
M (1x10*4~/4L) , fdi F Lipofectamine™ 30004 100 ng
CHD4 J7 31 2¢ G 2 Bl 25 Bk F1 4 ng pRL-TK [T
LR YL . 18 h 5 R FH RSO 2R i A L
Fr ) ZR G A I i BT 1
1.2.7 $%.J% ¥P ik 3% (Western blot)

FH 8%~12% 1) SDS-PAGE HL VK43 5 s 85 11, 7F
g PR AR L FL S 2 PVDF CRI I O )
JEE & o FH 5% Rs 28 W78 % 3 S £ PVDF 2 h,
CHD4 .GAPDH NF-kB HUARFERE R I E H ) 5%
4 Cit o TBST 2% M 783 BER 4571 3 UK, B X e 2%
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W SN A —PIE = T E 2 h, TBST 2% Ml 7843
PRV 3 LA AR R G M 5541 o
1.2.8 %A Z 2 REB4 RS (qRT-PCR)

Fi TRIzol 3= 42 B 2 RNA, A Prime Seript RT
Master Mix Perfect Real Time Kit £ 41380 55 5855 %
RNA #8584 ¢DNA, LLiZ cDNA S 4 #9854 , 15K
i & PCRIA & 1T qRT-PCR Y1 . 51¥)F51
GAPDH 5’ -GATCATCAGCAATGCCTCCT-3' (1F X
B%),5 -TGAGTCCTTCCACGATACCA-3" (JZ SL5E ) ;
CHD4 5'-CAAAATGGCGGGAGTTCAGTA-3' (iF X
B%),5'-CTCTCCACCACAGCTACCG-3' ()2 34 ) ; NF
-kB 5" - AACAGAGAGGATTTCGTTTCCG -3’ (1F X
B),5 -TTTGACCTGAGGGTAAGACTTCT-3" () X
BE). qRT-PCRY G194 C FiZEME: 5 min;90 °C A8
PE 155,60 CiE K 15,72 °C FEMH 1 min, J5EF 40 X5
72 °C $EH 5 min, W AXES A Step One Plus Quanti-
tative Realtime PCR System. 1€ 5% 4% KW FL X i C,
LA mRNA AXf ik, WSHEFH GAPDH,
H iy 5 A CHD4, CHD4 mRNA () AH % 25 ik &
(2744)=CHD4 mRNA #% D1 /GAPDH mRNA #% Il
B ;5 AACt =(Ct gen cuna—Ct e caron ) — (C xpen cma— Ct g
soaron) o BT HRZH mRNA AHXT k=M 1.

129 MEREBEEN T

AR 96 FLES FRAR P O 0B, 57 L SR 3R
IXPBS P74 3 UK, #5235 PBS A IS4k 28 Wil , =5 1R
P35 30 min 7050 SLMRANNE . 4 RO 2l 7 1
IR S I A5, A FLE 20 WL A6, 43 A
20 L M8 M F1 20 WL 28 1- 22 vPik IR AR 43 )
T 3 RS GHFITE B EOGE
1.2.10 CHIP 5= 44|

fdi JH EZ-Magna CHIP tm A 35 &, H345 Hi56 0
BT T B 1x1074 Jurkat AHHLTE 19 H 1 b
YL 81 52 10 min, 8 75 A6 0 20 i 24 7= 400 , 7= A 200~
1 000 bp 1 DNA v Bt #AJ5 H anti-IgG HLAA | anti-
NF-kB 314 (Abcam ab194729) Fil anti-acetyl £ 2§ H
H3 BRI T R UTIE N o £8 2 [ 3C AT DNA 48
fbJ5 , i F SYBR Green #E17 qRT-PCR 4341 514
mr: B354 5 -GGCTTGGAGTTGGTTGAGGT -
3, R4 5 -GGGTTGGAGTTGGTTGAGGT-3'
qRT-PCRY 4544 : 94 CHUVALYE 5 min; 90°CAEPE 15 s,
60 ‘CIB K 15,72 CIEMH 1 min, JHFR 40 YK ;72 CHEAH
5 min, S AXES A Step One Plus Quantitative Real-
time PCR System. 5% #5 AL X v CAE A5
mRNA M XF £k, i 1Taqg DNA B4 BEE4T PCR

R o 254 - 94 CAE 1 3 min; 94 °C 30,58 C
305,72 °C 30 s, PR 35 Y e 72 CCLEAH 5 min,
B PCR 7= A T B RE e I FRL UK 2
1.3 %itssix

Xof S 56 K545 W FH Graphpad Prism7.0 F1 SPSS %k
PTG AT, S 45 SR LA B b 22 (x = 5)
PR, Z A BRI R T 225007, AR 7 L
BRI SNK . P<0.05 MRS,

2 & R

2.1 CHD4 XA B4R Jurkat 48 i3 74 474 28 =

i 3 qRT - PCR F1 Western blot £ il siRNA -
CHD4 IR I3%R . CCK-8 5256 % Bl CHD4 %} Jurkat
YRR BG T A PR VR o DR A ARSI, 55 %) AR
ZHAH L, 5 L siRNA - CHD4 114 Jurkat 20 ffd i T 2
(55%~60% ) W1 5 b F o PiA CHD4 X} Jurkat 2 A1 1)
AT BAMGAE . 55X IR g, 5 e siRNA-
CHDA4 1) Jurkat 40 0 GO/G 1 31 He 491 5. 25 7155 , 1 S )
Fo B R F% 7%~10% (1 1) .
22 AMIEEFHAACHDA A RIZiL B3 F X%

B JEAE NCBI W3l &2 UCSC R 3k L XA CHD
R E s 7 X, iz A Promoter 2.0 Prediction
Serve (http://www.cbs.dtu.dk/services/Promoter/ ) Tl il
e SRR S FIRZY2 000 bp . FiiF 100 bp X8, 4%
RRWIZ X A 5 335 P, 7538 i3 Neural Net-
work Promoter Prediction (http://fruitfly.org/cgibin/
seq_tools/promoter. pl) $opiZ XS A TR (& 2) o
23 ACHD4ARAZEL BT XY 3

CHD4 FE R 150 Ji 2 748 PCR Y3, P48 1%
R e FBL VK R A R S PR AR L R R
2091 bp, 510 B/ MEFF(E13) o
24 ACHD4 A RHIZik B3 -F R 5MERHLS
3| A My 3

FH WP R A Kpn 1 Bel Il Bi§Y), vl WL
pGL3-Basic #ifA A Bt (4 818 bp) K EE 43514 2 091 .
1 035.546.350.130 bp B 5 B (B 4).,
2.5 ACHD4 X A%k & 3T X & bn

7E HEK293T 4 il F1 Jurkat 28 Jid /b HE 4726 6 R
TSI, 2 055 B P 6 B BORE pGL-3Basic AH HL , HE 2
JERE P1(pGL-1947/+117) 75 Y6 28 g AH XS PEBH (2
HaE, P1~P4 (5 ME TG .24 5% (P > 0.05) , PS(pGL-
13/+117) 5 H AR AR Yy Be SR Lb I 2l 11 1R
WK (P <0.05) , 5B I pGL-3Basic AHIT .
WA, CHD4 J5 [R5 35 /NI 2 DX T 57 i)
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A g B siRNA-CHD4 4 %} HRZH
Qs
® CHD4 W— ) | D
-
= 1.0
junng
= s GAPDH - S 37 \Da
Z.
Z 05
E
=
a
E 0 T T
© XFIRZL siRNA-CHD4 41
C siRNA-CHD4 £ papilskaEN D
] - B - 100
10°4 ek
80
a 1104 S 60
= . i
= 3
o 140
=
o e 0 T T
100 10°  10° 10° XFIEZH  siRNA-CHD4 41
APC-A
E siRNA-CHD4 41 it R4 ¥ oG2-M G 59wt
1007 Dég];gregated 100 1 oAggregated ;ZO o1 4 -=siRNA-CHD4 41 ]*
] = ] Gl -
- 80 =Ga 80 n <100 ;E 3
| 607 60 ] =S z % %)
2| 407 40 & 60 S
= = 40
20' \ 20' E O T T T T
0 Ry = 20 1 2 3 4
1 . s E = "
50 100 150 200 50 100 150 200 = : - 1] (d)
—1 siRNA-CHD4 4] X} IR
H

A B:JH qRT-PCR(A) Fll Western blot(B )il CHD4 JE R 7E4E 4 siRNA-CHD4 1) Jurkat 20 FP 51K 5 C D - 41 CHD4 3 P 265355 Jurkat 21
R TASE MR (C: RSS2 ; D B AMHTEE ) s E F ] CHD4 JEPZRR5F Jurkat 40 I RS20 (B« AR IIZE 5 F e 8 i 4o )
G : 31T CCK-8 KI5 Yy siRNA-CHD4 (1) Jurkat 40 IS 5E 32 £IH0H] . 55X IRAL L%, P < 0.05,7P <0.01,™P <0.001(n=3).
1 A CHD4 E R Z # Jurkat 28 FY 1858 & 3ME HA T

Figure 1 CHD4 induces proliferation and inhibits apoptosis in Jurkat cells

Promoter predictions for 1 eukaryotic sequence with score cutoff
0.88 (transcription start shown in larger font ) :

Promoter predictions

Start  End  Score Promoter Sequence

1348 1398 094 TATTATGGGATATCAAACTGGGGGTGGATGAAGGATGGTTATTATGGGAT
1621 1671 0.89 GGCATATGTGTATGAAATGTGGGGGGGCAGGGTGTGTGTGTGTTGTGTGT
1955 2005 097  TGTTTCAGGCCCTTTAAGAGGCGACGCTGGAGCCGGAGCCATTTTCCCCC

2 EYEEFESHA CHD4 EERIERB TR

Figure 2 Analysis of candidate promoter region of human CHD4 gene

1 M X A-233 bp Z-13 bp(&5),
2.6 ACHD4 AR B3 FH S KHBEETRTLES
A% & TR
fifi F§ JASPAR (jaspar.genereg.net/) 50 #& J& 5.0
Wi, & BRAE—233~-13 bp Z [AIfF1E NF-kB \MZF1 %%
FKHETEEM R 6),
2.7 #%FATNF-«kBZ 42 CHDALR B3 T X
oAy k2L Wi E e S PR T NF-kB 55 CHD4 Jii )
E3 ACHD4EFEIEEEFRY 1 T XOEGA LGS, 30T T G (05T o 7 D0 TE S5 40
Figure 3 Amplification of the candidate promoter region (CHIP) , #34I J3 8 F X 19 NF-kB &5 & a1, it T
of human CHD4 gene FRB51% . PCR IFSE NF-kB 455 B R H4H DNA

2091 bp 2 000 bp

1: N CHD4 3 R I 31 X 9™ 38 774 s M: 2000 DNA B 1fE 2
it/
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M 1 2 3 4 5 M £ & CHD4 J3 3 1 IX ) NF-kB 45 & 55 X 4,
ggggﬁg Jﬁt,?’{]ilrkatéﬂflﬂﬁtfj,%%?NF-KB@E'—?/\CHD4

2 000 bp HHF S F45E (K 7).
lgggll;g 2.8 NF-kB* A CHD4 &R #) B 5) T & A ER

500 bp AR

250 bp B 5 FH siRNA-NF-kB Fl pcDNA3-NF-kB 43514
100 bp Y Jurkat Z0 i1, o3 A AL QLR . IEE G A R4S

M: 5000 DNA 45 #E Z BB ; 1: P1(pGL-1974/+117) 5 2: P2
(pGL-918/+117);3:P3(pGL-428/+117) ;4:P4(pGL-233/+117);5:P5
(pGL-13/+117),

E4 A CHD4ERERIERFzFEX 5 MEXEERFIRAN
EEYI4%E

Figure 4 Identification of the 5’ flanking region of the

candidate promoter region of human CHD4

gene in luciferase report gene recombinant

plasmid by double enzyme digestion

JFiki  siRNA-NF-kB Fl pcDNA3-NF-«B 43 31| 5t i
e Jurkat AL, AN ILHEE R BV, A A ] NF-
kB J5 , CHD4 JEH A 2 Pl NI )R 2, Mad &
ik NF-«B B}, CHD4 5 K] 1 )i ) 716 14 BH . 3% i
A, 55 HF AR RUAR LY, 7 G 9 A 1 S DR P45 67 05
RAF A B BRI, CHDA JE R S 3736 P 8
Bk, 1 o2k S I A2 CHD4 L R Bl 176 M52 NF-
kB B IE ] (K8 .

A +117 Luciferase B 4 400 HEKZ%ST ¢ 34 400 Jurkat
-L974 : E P1(pGL-1974/+117) 23004 * (=
-918 &
Luc| P2(pGL-918/+117) 32 200
% P3(pGL-428/+117) ﬁfé 100
23‘—@ PA(pGL-233/+117) T o
~13 P \\(\ \<\ \<\ \\(\ \<\ o0 R N . N x\(\ X\\(\ \\(\ _ngc
Luc| PS(pGL-13/+117) RO N SV ,\%\g\;“’
Luc| P6(pGL-3Basic) NP P ETES
N <
AR ET 5 NS DORTRHS B U7 51 BORE, B AR SRS IR AU 07 B 5 B LC: HEK293T(B) il Jurakt 2811 (C) ' CHD4 5 2 F R [l
FEARURL Y 91 BORL I PG R BEARXG M . S5 XTHRZE LA ,"P< 0.001 (n=4) .
E5 A CHD4ERERIERzFRFER
Figure 5 Relative luciferase activities of candidate plasmids of CHD4 promote
—233 bp to TSS E2F1 MZF1 EVX6
TGGGCGGTFGCCCACGTGACGCGCGCGCGCCCCCTCCGl;CCGGGCGTCGCCAGTCGTl;
M | CTGAGCGACGAGGGGGCGGGGGTTGCCCGGGAGACCTGEGEAGGAGGGTGGCGCTAGTGGA
-ﬁg AGGGGGGGGTTGGAGTTGGTTGAGGTTATTATGGGCTGTCCGTGGGGGGGCGCGGGCCTGTGE
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Figure 7 NF-kB binds to the minimal promoter of CHD4
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Figure 8 NF-kB positively regulates the promoter activity of CHD4
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