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Pk

iR RS

BRD7 ERH Bz XHY5EE 5 ThRE = -

X4k Fore FHE RAE B
O R\ ok A F% FHRT
(TP RRSE IR I, K7 410078)

A}

HZE  BRD7 HEFLUE R cDNA AR M ZE 5 00 Wik a3 21— N $7 1) Bromodomain JE[K(GenBank 3% %5 AF152604). 7L
S A0 AN 20 2 b F 0k B R, T ek BRDT JE DR e 350 4 306 6 ek A 40 M 1) B P R 8L O T 4578 BRD7 i BRI 7 T s 41
J AN Z b 3K R YR 2 R, R RS04 BB OO R 211X 5k 22 B RGP AS I 45 T e W X L AT e 3
TAE T Bk IRT Spl KRtk A1 BRD7 %850 71X Spl HF 2 BHLKT ) mithramycin A fig W12 #4146 BRD7 J2 3h 71

VEVEFRT BRD7 BEBRI 60

KA BRD7 A, a1, JHE) Gk, Spl #skP, mithramycin A

FRPES Q74

BWER R RN 2R 2R BT,
I R R B A R 25 . BABE R 22 A1 EB Ji 5 5
LIy 5 BRI R AR AT )W, Gt AR R RLER I, 10%
() o R e R B AT S 5, o M Igg )t A% ) vk
AJ REAE S W e (1) 2F R bl AR L ds
cDNA f{ 3% 1% %2 7 73 #7 1% (cDNA representational
difference analysis, cDNA RDA), & J&IhHh4 25 H
T 2N EACKT IR AN VR S L B 41 Ly 5 MR 41 i
Bk HNE1 o 22 5 323 (¥ 5 [R5 BRD7 i [R] 7g  K
F cDNA AR 22 7 43 ik sl B 43 21 1) — AN BT 1)
Bromodomain % [X] (GenBank % 3% %5 AF152604)%,
B S A A B R ZH 2R rh A W R, SRk
BRD7 H [K] REFS 43 190 4 S R s 240 B 1) ST 6 20, x
JIE AR P P B XU R AS HOAR i %6 31 2 4~ BRD7 48 H.
R ZE A, 4. BRD2. BRD3. B-IkB i i .
KIAA1375. IL-7 MECKAREAE AP 3 8-1 1
H. i (adaptor-related protein complex 3, delta 1
subunit). H:H B-IkB ¥ 2 5 HPK1-MEKKI 15 5
ORI, m IL-7 AR B 40 MiE A  , B
BRD7 JE [RIAR W] B8 AL /NI 1 1) o R PR 4098 SR A1,
JiE PR B, BRD7 Wit 5 4 WAk 4L 8 )
gis, kA ENLHIESU LSS
ras/MEK/ERK F1 Rb/E2F W 45 53 % 1fj i 42— L&
20 0 R U AH DG RE DT, AT 00 ) Sk PO s 240 A= A AN

J A ARERE. T 4B 7% BRD7 & DA £ S 0 e 4 i Al
NP RIS N7 7L, FATTEIF T X BRD7
BRI RN R WG BEEAR T
WML RS FIX, BRD7 Ash 72— PMAT
TATA 5, A CAAT &fm GC T &KX, A%
AN GC &, MR 74 G0, WHE KLF.
Spl. E2F. MYC-MAX #l AP2 554 & 47 ml. i@t
PCR # AR M IE & AL 40 il DNA 19~ 4% 1 207 bp
(-711—>+496)BRD7 J [K i #% X DNA J B, )
ORI RIE TR, St BRI 45 R
B, 1ZIXICh BRD7 SRR 811X, HVKITA RS
5 (EMSA) 45 1 W e sk K -f- Spl 454 BRD7 JH
)1 IX. Spl FE 5 FHWT 71 mithramycin A g B &7
%] BRD7 J3 2 (135 2 I 40 #] BRD7 mRNA [f]
RIK. X W50 A T LF T % BRD7 5 PR 7 S 1A g
RARE E St — AN ST &, S
FRT IR M L S MR A G e PRI sy i 42 R 1) 2 04T
NI A

*[H 5K [ ARRHAE 4 KT H (30330560), [H R ARRF I 4TI H
(30300175, 30400238, 30400528) I i #4411 4% R} % 5 & T H
(0511300063).
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1 #MEFTE

1.1 ##

111 400, IEF B, IR B bR
HJEAREE TG40, L-02. BEL-7404. MCF-7.
SW480. COS7. HEK293 A 1 g k2% i J8g F 55 B
I AR AE

1.1.2 4k pGEM-T Easy. pGL3/Enhancer. pGL3/
ControllJ Hl Promega .

1.1.3 Bl B Hh 3457 S (NR-PER Nuclear
and Cytoplasmic Extraction Reagents) & [ Pierce
Biotechnology /2 #); i i foy8 Hyt e ik 1 £ (ChIP
XA B Upstate A rl; E. Z N A LR 40
DNA $2HUR 04 H 25 E Omega A HIKITHE
S0 G EMSA X&) 96 Z B I 71
B W SGAR £ Promega A R4\ Trizol™
KA [ 35 E GIBCOL BRL Aw]; FOkiHiHE A7) &
R RIGR G B AR R TR ).

1.1.4 5. IR 7y & bR fE DL2000 Marker.
LA Taq DNA %41, Taq DNA 46§, T4 DNA
EHME . Kpn 1 F1 Nhe 1 10 B K& % AW &
(TaKaRa 2 #]); [AIf7 2 y-[PP]-ATP 4 H Jb 52 48 Fii
ol s G250 BRER 24k A T Amersham A ]
Lipofectamine 2000 fif 5t /4 1 T~ Invitrogen 2 ¥ ;
mithramycin A 4 T Sigma /A @ ; Spl $it 1AW H
Upstate /A .

L5 519, 519 R EE i TaKaRa 2 ] A5 .
Bt H 514 F¢ %4~ : BRD7 (RT-PCR), Forward,
5" CGTGGATCCGAAGAAGTAGAACAGACA 3' .
Reverse, 5’ ATTCCCGGGGAATTATTTCCTGGC-
TAA 3'. GAPDH (RT-PCR), Forward, 5’ TCTAG-
ACGGCAGGTCAGGTCCACC 3', Reverse, 5’ CC-
ACCCATGGCAAATTCCATGGCA 3'.

1.2 At

1.2.1 45 RNA Kl & RT-PCR. 357541 i Jf:
1218 TRIzol™ R 7 £ (GIBCOL BRL A w) ) B EFL P
FLHL 40 L 5 RNA, DNase [ 141t RNA R &
DNA, 24Tl e g, 2 PCR ¥
GADPH £l G4 54 38 2% 47 LA ARG DNA WA 5%
4>, RT-PCR [ V4% Promega 2> 7] 10 4% 56 38 511
WEAT. 50 wl PCR [ e WAk & Hh 2 KC1 50 mmol/L,
MgCl, 1.5 mmol/L, dNTP 200 mmol/L, Tris-HCI
10 mmol/L, pH 8.0, i ¢cDNA 2 ul, Taq M 3U,

FERINIE N K514 0.1 mmol/L . 24 BRD7 FE[A§ 1
5 AR, PN A 4 GAPDH 1 51 4
0.1 mmol/L BEAT 25 AME¥A. PCR S )% 2 5l F
94°C 5min; 94°C 50s, 57°C 50s, 72°C 50s,
30 MIEHR; 72°C 10 min. 1L5%BE ekt vk, bk
e 5 pl, WABEG A, FAMT N AR, 7€
Sp1 [Py 7 4 B W7 771 mithramycin A % BRD7 &
FIK WS, K597 HEK293 41 i, FH £k il
25 wmol/L mithramycin A XbFRZH L 24 h, FHHEH4A
Jf2 RNA Ji4% EIRFEFPREAT RT-PCR.

122 HEh TR CpG & H kR 1 45 4 a5
I TII . £E 28 % A PromoterInspector program (http:
//genomatix.de/cgi-bin/PromoterInspector pd/promo-
terinspector.pl) F1  PromoterScan program (http:
//bimas.dcrt.nih.gov/molbio/proscan/) & Tl &5 GC 7%
A 3 7Rk SRR, X A B T
BRD7 3£ X 3 8 X 3k, /] CpGplot of the European
Molecular Biology Open Software Suite (EMBOSS:
http://www.ebi.ac.uk/emboss/cpgplot) T #lll BRD7 &
] CpG 5. il i Matlnspector Professional (http:
//genomatix.de/cgi-bin/matinspector prof/mat fam.pl)
JrHT 5 BRDT FE DA A 31 X 45 45 R Sk A

1.2.3  pGL3/Enhancer/1207 ] k4 # & % & . 1%
E. Z.N. A I3 K41 DNA $2EBGR A SR 7 A
42 1f gDNA, %% GenBank % 5% [f) BRD7 % A J3
§ 5 AF152604 ] & A 41 DNA 7 41 -711 £
+496 bp, & il L i 51 ¥, 5’ aaaggtaccGTAA-
AAGGGAAGAAACAGAAGCAAG 3', FilE514,
5" aaagctagcCAAGGGCTTCTCTACATACTCTTA -
AA 3, Ll gDNA Nk, PCR ¥ #% BRD7 K (1)
UFERPS), PCR 4501 126 95°C A2 5 min, 94C
30s, 54C 50s, 72°C 2min, 30 PMEH, H 72C
FEAR 10 min. §7 85 2 ¥) ] T4 DNA % 42 B 3% #: A\
pGEM-T easy % & . &0l /57 UF 52 5 H Kpn 1 Al
Nhe T XUEY), FIEEC 1207 bp (19 H D) 1 B,
B[R FELE Kpn 1 FU Nhe T XU 1) ) 25 4 11
pGL3/Enhancer £k £ b 4 18 F , M & &
pGL3/Enhancer/1207 & 44. $k ik 1 7 5 41 v B
Kpn 1 Fl Nhe T 347 XUV % 58 H- 7.

1.2.4  BRD7 J K425 X Dy g 70 Hr . 455 % 4% 4 i
(COS7, HEK293, SW480, MCF-7)#: Ff - 12 L1 77
B, dn R KR 95% Ml B, 4%
2000 fiE BT otk UM B

Lipofectamine
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pGL3/Enhancer/1207 pSV-B- Ul 1k FUkr
2y W L e X COS7, HEK293, SW480, MCF-7
408, I LI 4L pGL3/Enhancer Al pSV-B- -3,
B Pl 18 TR (1 A . 40 B A BE XTI, #5394 30 h
Ji USRI EHEAT 00 R R A . LA B
T Bl FEE, H PBS VR4 2~3 Wk, N
A 100 pl IxZRAARZZ PP, ZURJBCE 15~20 min,
PR ORR— %, Rl 2R Y N Tube & 1,
BB 5~10's, HL 20 wl 4024 100 pl
&Y, A, BEANRIGCTARIAG E . Ti A B
O30 M ZERR, 4% pSV-B- 2 JUBE T > T R 4
(Promega 2 i) ) Il E: pSV-B- 1 FLHH i 1375 1
YEHR I 4 AN PAT SE 50 B AL T A A 1 986 &
G PEAE AT ] pSV-B- 1 LB B Mg AR AL
1.2.5  $&H MCF-7 4 ft%z 8 (. WodE MCF-7 40 iy,
T4 PBS PE ¥4 2 X, 4°C 3 000 r/min L
10 min, WCEEANM, SR 5 HeA% o b 170 e 4
A, B e b, MR S AR IR AT
#E-70 “C45 1.
1.2.6  HLYKIT B K 5256 (EMSA). Wi 8 & 1 -
Spl (-223/ -198), 5’ CGGCCGCGCGCCCCCC-
CCGCCGCCGC 3’ ; Mutant Spl (-223/ -198),
5" CGGCCGCGCGCCCCGAACGCCGCCGC 3’ ;
AP2 (-280/ -268), 5" GCCGCCACCCGCAGCCG-
CCGGCAC 3’; Mutant AP2 (-280/-268), 5’ GC-
CGCCATTTGCAGCCGCCGGCAC 3'. 98°C hn#u %
B 15 min, HAARR MR K, H vy *P ATP
(1.11x10°Bq, 1.85x10°Bq, 1.11x10" Bg/mol) 5’3
FRICHERE, G25 Sephadex FEZ4LALERES, HIfE G4
FIHIFAPRET 1B K 5 Ak R 2.

FEL VKR RS R 5206 §% Promega 23 7] $24E ) EMSA
A E AR HEAT. 10 wl (R SN AR R AR T
8 wg MIAZEE I, cpm {H>h 20~30 000 [HIARICHRET,
FEFTAT A NN, & & 20 min,  FAET 6%
AR AR P 5 T s B J1e Bt S, 0.5xTris-borate-EDTA Hi,
VKM 250V Hiyk 1 h, —70 CHgtib.
1.2.7 Mithramycin A 4 ¥ . Mithramycin A J& ¥ 5%
A7 Spl IR S BELIT A7), e e 2 1 BELIBT Sp1
A1~ 5 1R 7 05 1t . HEK293 5 COS7 41 it 75 4t
# Y% pGL3/Enhancer/1207 Al pSV2B2 - L1 iy %
Bk G, AN TR BE mithramycin A AL # 24 h,
LI 75 s 25 g i 2k
1.2.8 EilE . Pr A BELS U (ees)Row, KA
SPSS10.0 G v A 73#t.

2 % B

2.1 RT-PCR % BRD7 £ RE £ % fhdipa b Ay RIE
RT-PCR & —F2f-2 &) PCR, K LA R it
PRAUFF A M a0 WALT 8 RNA TR &=
DNA; b. WX GAPDH 5 H )% K 4 [7]— PCR
RE Y, ¢ fFE GAPDH 5 H 3K & 1T &
WIHT 25 PCR. TISESS o s H IMIERAE 32 AN
5, GAPDH 1t 27 MEFBEA & . AL k48
H LY 14 30 MIEFR, GAPDH 25 MK, RIZE
H ISR 35 5 /MG S N GAPDH 514, S5
iR Wox, BRD7 MK AEFL IR MCF-7 400, dF
PNERMEE COST 4l e« IR 25 4% 4« N B b
HEK293 4 furh 3Rk, Mifr e i b R4S )
Fe 40 SW480 HPICERIL, W T IEW &iE b4
KIREAZ B, Lk MCF-7. COS7. HEK293 fil
SW480 1f: 3 BRD7 3 [K R IE M 5T 14 L5 44 K]

bp 1 2 3 4 5 6 7 8 9 10
2000
1000
750
500

250
100

Fig. 1 RT-PCR analysis of BRD7 gene expression in
different cultured cell lines

1: DNA molecular mass marker: DL2000; 2: H,O; 3: L-02; 4: Normal

liver epithelia; 5: BEL-7404; 6: Normal esophagus epithelia; 7: MCF-7,;

8: SW480; 9: COS7; 10: HEK293.

22 HEWEBRFHEWN BRDT EEEHTFXR
CpG B

DL B0 P 40 % i 7 O+, AR & O
PromoterInspector ¥l il BRD7 4 [ J& 2h 1 X A7 T
-393 bp & -141 bp(&] 2a); TEZH A+ PromoterScan
Tt BRD7 %5 KA 3 5~ X A7 T--375 bp 42 +416 bp
(Kl 2a), XTI G 31X KE 0 S, fEL K
{1 CpGplot of the European Molecular Biology Open
Software Suite Tl BRD7 & K #lf 45 X N 5 — CpG
5y, A7F-418 bp £-56 bp (& 2b), XX Ik 51
MEA B XA EE, e &5 R +s
TR, PrelIRATER S 19 BRD7 B KI-711 bp
2 +496 bp I X F B
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(a) ‘ -500 417 =375 +1ATG +416 +437
| | | | [

! 1 I
-1 000 -393 —-141 +500

-393—-141
252 bp promoter region
PromoterScan program

-375—+416
792 bp promoter region
Matlnspector program
-418 -56
(b) ’ 1 L
~2000 +1ATG
—8 T T T
3 2.0r -
g 15 .
49
% 1.0F i
>
|9 0.5F i
g 0 = |~ f'r-vl"l L H‘H
o 500 1000 1500
Base number
80 ! T T T
9 60t -
58 40f -
8
& 20F -
1 1 1
L 500 1000 1500
Base number
1.2 T T T
~ LOr -
E 0.8 s
s 0.6 -
§ 0.4f ]
0.2 il
1 1 1
0 500 1 000 1500

Base number

Fig. 2 Bioinformatics analysis of promoter region and CpG island of BRD7 gene
(a) The translation start site is numbered as position +1 and the rest of the sequence is numbered relative to it. The region from positions —393 to
—141 bp predicted to be the promoter region by the online program PromoterScan is shown as a black-white square box. And the region from
positions —375 to +416 bp predicted to be the promoter region by the online program PromoterInspector is shown as a hatched box. (b) The A of
the initiation codon is numbered as +1. BRD7 regulatory region from positions —418 to —56 bp was predicted to be a CpG island by the online
program CpGplot of the European Molecular Biology Open Software Suite.

2.3 PCR ¥ 18 BRD7 ERFEZEF5IFHH4E pGLY/

Enhancer/1207 #{& 500 Olf
LL gDNA S f5iki, F PCRIXFI &9 1 BRD7 1000~

S5, § 2] T 1 A (6 3),

7<) T4 DNA JER S 5 e N\ pGEM-T easy 214

WPy I 5K 0k 4% 47 7= 9 ) BRD7 %5 R =711 bp &

+496 bp T4, M54 Kpn 1 A1 Nhe T XU

1] # Ak pGEM-T easy/1207 Al 1 207 bp F B Fig. 3 Amplification of the BRD7 regulatory region by

(Bl 4a), 3 3% ) 28 [ FF X0 HE D) 0 4% 4F 1Y I: DL 2000 molfif:rv:f:sgiitr;asz,t;gla;ecxa product of the

pGL3/Enhancer Z& A6 25 A b, Fa) &l s 9% 't 32 I 36 1518 bp (-1 012 to +506 bp) regulatory region of BRD7 gene; 6,7,8,9:

J‘iﬁﬁs , j‘ll:ﬁfé j'\j pGL3/Enhancer/l207. TJEJZFEBH H_: PCR product of the 1 207 bp (=711 to +496 bp) regulatory region of

BRD?7 gene. (The A of the initiation codon is numbered as+1).
G RN APl R I U NS R0 N T S MR N

—1207bp
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pGL3/Enhancer/1207#) & i Zh (14 4b).

(a) 1 2 3
bp

«1207 bp

(b)
bp

2 000—
1000—

Fig. 4 Verificaton of pGEM-T easy/1207 and
pGL3/Enhancer/1207 by enzyme cutting

(a) Enzyme cutting of pGEM-T easy/1207 with Kpn | and

Nhe 1 . (b) The enzyme cutting of pGL3/Enhancer/1207 with

enzyme Kpn | and Nhe [ .

24 TH%E BRD7 £REFEFT (-711—+496) HY
BIFIESE

DARIE JFORE pSV-B - 1= FUBE TG A %, B
pGL3/Control A FH X/, 1244 pGL3/Enhancer/
1207 53 ) B AN TR 40 i, 2¢Ol 28 Wl vt M A ) &5 SR
% W] . pGL3/Enhancer/1207 7E COS7. SW480.
MCF-7 4 g 4 5 pGL3/Control JLF- 7] &5 (1) i
PE(E 5), &, pGL3/Control £ HEK293 4l

60000000 -
50000000 - ]
40000000
30000000 ¢
20000000+

Luciferase activity

10000000 -

0 I
COS7 HEK293 MCF-7 SW480

Fig. 5 Identification of the promoter activity of the BRD7
regulatory region from positions —711 to +496bp
pGL3/Enhancer/1207 was transfected into COS7, HEK293, MCF-7 and
SW480 cells, respectively. All of the constructs were cotransfected with
SV40 B-galactosidase vector for internal control. Luciferase activity was
measured in cell extracts 30 h after transfection. The luciferase activity
of pGL3/Control was used as positive control. Data are analyzed with
software SPSS10.0 and represented by the (x+s) of three independent

experiments. [ll: pGL3/Enhancer; []: pGL3/1207.

Jig H L P % A 3G P, 1 pGL3/Enhancer/1207 £
HEK?293 40 Jfirh R4 57 COS7. SW480. MCF-7
) A VR R (B S). X s gh BB, BRD7 3 A
=711 bp & +496 bp X H A5 SV40 5 3)) 1 [F]
SR FE RS L.
2.5 %% MatlInspector 7£ %k 5> #f BRD7 & EiFiZ
X (=711 £+496bp) HEFEFEESHMS

TELE 5 A Matlnspector 7341 BRD7 %58 5 31
IR, RIA Z PSR e A e, e S
i & A5 4. KLF, Spl, E2F, MYC-MAX Al
AP2 %% (K 6).
2.6 EMSA £\ BRD7 R A XEFEF
ZEhs

h TR TS B S5 5L, A1 0 1k
TSN Spl A AP2 455 A shi Be 874 sk %
Wt Spl (-223/-198), Mutant Sp1(-223/-198) ; Wt
AP2 (-280/-268), Mutant AP2(-280/-268) (&l 7a).
EMSA 25 R oR: Spl HREF S5 A% 8 145 & T RO 4%
DNA- #Z A E GW5%, JF H 50 £ 37 A B4 45
BE a2 LA Spl #EREH S B A 455, T 100 £
[ SAR R TREF A e R EE S A 456 (E
7b M), X 2645 ] BRD7 JE R £ X 223 &
-198 bp fekF e E L 45 G 7 sk K1 Spl. AP2 485 Y
Btk A4 5 TP 4 DNA- B A= s, B
KK T RES BRD7 JE AR 435 X -280 42 -268 bp &5
Fro AHANR R B RUA TRET I8 & S TV YR BT R R
PR E Bz A g & (8 7o AL 0), XLEP]
N AP2 5 BRD7 DA i 2 X 10 45 45 2 AR
M4 G
2.7 Spl 455477 mithramycin A Ti§ BRD7
EEBFEMER BRD7 £E Rk

HEK293 ©f COS7 40 g {& Jt # 4+ pGL3/
Enhancer/1207 F1 pSV-B- = FL ¥ [ 2 18 ok i
22 AN[AIK & mithramycin A Ab# 24 h, 9¢ )6 2 ME
PER I 45 R B~ A HEK293 fil COS7 1, Spl 4§
S BHLIBT 7] mithramycin A g B 2 #4015 BRD7 %%
KA 2l -3 2 (] 8a). [AIFE, 7EHfi & mithramycin A
Xf BRD7 JE DA 23k (1) 52w I, 35 9% 1) HEK293 41
Mo 4 29k i 24 25 wmol/L mithramycin A 4b 2 24 h
Ji, RT-PCR &5 KX W] : mithramycin A fg T iff
BRD7 JE A1) 14 (14 8b).
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AAACAGAAGCAAGGGAAAGTGGAAAGAAAGGAAGAGTGGGGGAAGGAGGAAGGGGAAAAA

AAGAAAAGAAAAAAAGAGGGAAGGAGACGGGAAGAGGAGAAGGAAGGGTGATGAGGGAGG

AAGAAAAGAGAGAAGGAAGGCTTGAAGGGAGGCAGTAAGGAGGGAAGAAAGAAAGGAAGG

KLF KLF KLF/KLF

AAGGAGGAAGGAAGGGAAGAAGGGAAAGAGAAAGAAAGAGAGGGAGGGAGTAAAAAGAAG

KLF/KLF

GAGGGAAGTGGAGACGGAGGGAGAGACACACAGAGACAGAGACAAGACAGACAAATTGA

Spl

GGGGAAAGGGAGGAAGGAAGAAAGACGAGAGTCTGAGCGGTGGAT CCGCCCC GGC

Spl AP2

FCCTCGGCCECGCCChCGGCCCGCGAGCTGCAGCACCACCTCCGGTCGCCAGGGGCCGCQ

AP2 MYC-MAX E2F-6

ACCCGCAGCCGCCGGCACCLTGTGCGCGCGGCGGGCCTTCTTTCCCGCCTCTGCGCCGGE

MYC-MAX  Spl E2F

CGCGCGCCCCCCCCGCCGCCGCTCTCGGGCTCCGGCCGGGTCTCGCGCGCCGTCTTCTCG

AP2

Spl Spl

AGAGGGGCATCGCGLCCGCCCGGCGCGCGLCGCCCLCCCTGLLCTCGCGGCGCGGGEATCTCGC

Spl

GGGCCCCGCTCCCGCCHTCCGCTCGCCTGGCCCGGACCGGAAGCGGCGCCGCACGGCCTG

Spl

GGCCTGGCGCGGGGGGCGGGCACCGGGGCCCGGTCGGACATGGGCAAGAAGCACAAGAAG

Spl

M G K K H K K

CACAAGTCGGACAAACACCTCTACGAGGGTGAGGAGGGGGCCGGGGTGAGGGCGGCGGGLC

H K S D K H L Y E

CCTCGGCGGCTCTGCCGGGCTTCCGCTCTTTCCCAGTGGCTCCGGGGCGGLCCGGGEGLCC
TTCCTTCCCACGGCAGGCCCAGGCCGGCGAAGGGGGCGCGTCCTGCCGGAGGCCGCGCTG
CCCCCCGTGCGGCCGCGGCATTCGAACCCGGGTCCCCCTGGTCCGGTGGGTCTCTGGTGG

Sp1/Spl

GGAGACGTGAGGCGGGCCCGGGAGGCCTGGGAGCGTTCGGGGCGGGCGGCGCCGCCGCAC

Ap2

CCCCGGGCCGGGGTCCGTCATTCAACAGGTGCTTCGCGGAGCGCCCAAAGCCGCCTCGGG
CTTGCTGCGCCTTGGCGCTCTGCATCCTTAGCACTCCCTGGAGAGCCCCGATTTTAATCG
ACGCGCTTTCCTTTCTTTTCTTTTCTTTTTTTAAGAGTATGTAGAGAAGCCCTTGAAGCT

E Y V E K

Fig. 6 Analysis of putative binding sites of transcription factors in the regulatory region of BRD7 gene

(=699 to +500) by online program MatInspector

P

Spl

L

AP2

K L

-640

-580

-520

-460

-400

-340

-280

-220

-160

-100

+20

+80

+140
+200
+260

+320

+380

+440
+500

The A of the initiation codon (ATG) is numbered as +1. The sequences showing different transcription factor binding sites of

BRD7 gene are underlined or shown as hatched boxes or histograms.
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(a) Spl (-223/-198) 5" CGGCCGCGLGLeeeceeeaeeaeeae 3!

Mutant Sp1 5" CGGCCGCGCGCCCCGAACGCCGCCGL 3!
AP2(-280/-268) 5" GCCGCCACCCGCAGCCGCCGGCAC 3’
Mutant AP2 5" GCCGCCATTTGCAGCCGCCGGCAC 3’
(b) 50x 100x 50x 100x 100x 100x
Competitor - - Wt Wt Mut Mut - Wt Mut
NP + o+ + o+ 4+ + + + +
Anti-Sp1 -+ - - - - - - -

2P probe

Spl binding sequence (-223/-198) AP2 binding sequence (-280/-268)

Fig. 7 Transcription factors Sp1 binds to the corresponding site of BRD7 regulatory region
(a) The sense sequences of oligonucleotides used in electrophoretic mobility-shift assay were shown. (b) Left: Transcriptional
factor Spl binds specifically to the promoter region of BRD7 gene. Right: The binding of transcriptional factor AP2 with the

promoter region of BRD7 gene is non-specific.

(@) %
120+
100}
80+
60}
401
20¢

Luciferase activity

0
pGL3/-711-+496  + + + + +

c(mithramycin A)/ - 1 5 25 75
(pmol-L™)

(b)
DL 2000 M.A(-) M.A(+)

bp

2000

1000
750

300 —GAPDH

250 <—BRD7

100

Fig. 8 Mithramycin A, a specific inhibitor of Spl,
down-regulates the promotor activity and the endogenous
expression of BRD7 gene
(a) pGL3/Enhancer/1207 was co-transfected with SV40 3-galactosidase
vector into HEK293 and COS7 cells, respectively. After treated with
mithramycin A for 24 h, the cells were collected and measured with the
luciferase activity. ll: COS7; []: HEK293. (b) Cultured HEK293 cells
were treated with 25 wmol/L mithramycin A for 24 h, then total RNA
was isolated. The endogenous expression of BRD7 was detected by

RT-PCR.

3 01 it

BRD7 A& K cDNA R 2 Mo
[ 75 21 11—~ 87 1Y) Bromodomain & [X[1, *g 7 & 1
A MR A RE W BN, ThREpr TR,
BRD7 [ Dfig 55 5 W 1) ke A2 R A 4 2% 1 1)
KA, EAR P RE AL — AN TR 10 S W s (1 400 987
DR[0S 7 87 BRD7 ik R E S5 W 57 41 fi R 41218
FAL TR AL AT T BRD7 SR 5%
PAENLHITSY. RT-PCR 45 % 7%, BRD7 RS
flifsE MCF-7 0. AR &M% COST 4w I
B NJR B I 2 HEK293 41 rh s kik, e e
R R RS, T AN e SW480 HH IRk, Xk
45 R Wox BRD7 JE R ) ik HAT 4 23065 e 1k
I, 5T BRD7 DA ) 20 i 428 o0\ FE . W15
ST G 5 RN I R T MR
PIA S, ANFAET BRD7 558 )5 37X 380K 8
Sy TS, 1M HAE BRD7 5% IX N7 —4 CpG
5y, 1X— CpG &y XI5 W0 ) 3 20 X 38t 38
SYES, XECTRIN LA FATEE H BRDT SR )
FIX AT RERLAL T X BB UL AR T+ 2 115 O
FT LS 4T 5-711 bp & +496 bp (LABHIFE G
BN Tk +1) 1) BRD7 SEPR 45 X B, BAIE & 1fi.
gDNA iR, PCR 443X — 7 B s e e 5=
i 2¢ 18 /& pGL3/Enhancer/1207. pGL3/Control %%
IRAE ' 25 Wi 2w 65 77 51 T 3% 2 7 — A SV40 J3 3))
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T QSR S0 B8 RS, 1EA
B PEF L. 20 1t 2% Il 0% PR A I &5 SR R W, pGL3/
Enhancer/1207 7£ COS7. SW480. MCEF-7 41 g
HA Y5 pGL3/Control JLF- [A] 56 (175 1. A #R 11 2,
pGL3/Control & HEK293 4l j 1 JL-F- B A7 WG 1, X
A] fig A HEK293 41 g b 47 5 S Fh i 3 L4 SV40
A 3135 PE#) 4 F . T pGL3/Enhancer/1207 7E
HEK?293 41 ffiitf B4 57 COS7. SW480. MCF-7
Hh ) S B L X Be g L B BRD7 JE A -711 bp
% +496 bp X AL % BRD7 FEHN B 3h 1, 1 HiX
— IR B I BT SR e, H IR AR
BRD7 JE K & 8 1 % P %A AUk ek, A
BRD7 J: K (R IE B A AU (- 1), %
BRD7 5 K Bl 73 M 21 SURE S 1) e 51 T g A7 A
T-=711 bp 2 +496 bp KX Iz 4b. FE— L AEYME R
PRI, -T11 bp & +496 bp [T BtN A £ Fi i
sk 74 A fns5 o, W : KLF, Spl, E2F,
MYC-MAX il AP2 %%, EMSA 4 % iR Spl #5%
B 7 fE R 5 Pk Hb 55 BRD7 i PR 5 X 223 &
-198 bp 4ifr. AP2 sk H ¥ HAE Hix i X 454,
ANV A B AR TRV ERAET I S SR VA PR B REA i FA
WEF S E A4 A (B Tb), B AP2 #t R T 5
BRD7 5 R 45 X 1 4 Gt AR e 1 45 5. Spl
(specific protein 1)%% 5% -1 /& — M & A BE i 45 4
AT 750 S5 0 DNA 254 & 1H . S & L Spl
BN T RE S R SV40 JEIRATE 41 GC s &
HIEFEEALRE SVA0 JH B T e sk bk &) 2 ARAE
T2, 2% GGGGCGGGGC
FARFFI(RE GC ), 1M1 GC )75 X2 47
TET 2P 2V 20 kb, (At Spl A 4 i iy
T SRS, LR R AR DG IR s i 45
FLA  HAE H 0, mithramycin A /2% %% 5% K 1 Spl
()R S PR BELT )0, 2 e e 1k M BELIBT Sp1 BXLF A
S0 B S35 M. HEK293 1 COS7 41 il 7 3t #% 4t
pGL3/Enhancer/ 1207 1 pSV-B- V- LW 1 Bl 2 18 it
BiJE, SAEREE mithramycin A AbEE 24 h, 2é
SR AT 45 R W oR . fE HEK293 F1 COS7 H,
Spl 4 5 4 BH W7 771 mithramycin A &g B i 3t $01 il
BRD7HE A A 813 P (& 8a). [AIFf, RT-PCR 4553
#* 7~ : mithramycin A g T i BRD7 & [A (1] £ 1A
(&l 8b). X 6 25 BL M S [ i 55 % s K F- Spl &
BRD7 F: M RE M EEEEER, 55— AT IE
ERIEE Spl Kk Ak pCMV-HA/Spl, M IE 5T
BRI T Spl %) BRD7 ik PR 232k (1) 1 P o 45 4% .

BRD7 J& K #% X N A7 AE— A CpG &, X} BRD7
SR IX CpG 5y B AL (1 B 10 2 Fe AT AT
BRD7 4k K 4 1A i 2 1) 3 — H bR X S9RF 50k ¥R
AR BRD7 6 K 4 pLd] . dF— 20 S i 4
BRD7 R A AR/ ARG, S ST T A
BRD7 Jt (R S M A1 e A R A FH 5 by 4T 3
filty Sk OB (T Xof 24 1 S MR g A DG RS DR e Sl 4
RSN AT &

& % x #
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Abstract BRD7, a novel bromodomain gene, has been cloned by cDNA RDA (cDNA Representational
Difference Analysis). The GenBank accession number is AF152604. Previous studies showed that BRD7 gene was
down-regulated in nasopharyngeal carcinoma (NPC) cells and tissues. Over expression of BRD7 in NPC cells can
inhibit cell proliferation and cell cycle progression from G1 to S phase, and can partly inhibit the aberrant growth
of NPC cells. In order to explore the molecular mechanisms that involved in the down-regulation of BRD7 gene in
NPC cells, bioinformatic approaches were adopted and a putative promoter region was found. The luciferase
expression vectors containing BRD7 promoter region were further constructed . Transient transfection results
suggested that the analyzed sequence contained BRD7 promoter. Transcriptional factor Spl is responsive to this
region. Inhibition of the Sp1 binding to BRD7 promoter by mithramycin A significantly reduced the promoter
activity and the endogenous expression of BRD7 in mRNA level.
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