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EREREEF BRD7 *1 2R EMER
CNE1 B9 *

B R FAROR B AREY IAAD KKa
h—A REE? EMEY OB OB FER

(O R IR S 2 B I ST T, Kb 4100785
e g B AT I AL AT AR AT ST, KD 410078)

E O TWHIT BRD7 JEDIGS LW 40 e CNEL [R)5200,  JEElg oiA e e rid, F5 BRD7 2§ N NPC 4 il bk
CNET 4l v 38 o 40 A= A il 2 I B6 R e a4 CNEL 40 M I A= 10 T80l BEIR AR LD, bR & A
AL BN ST % 3 X S WA B 1 BRI OSSN T RIE T 1% 56 D A CNET H b A7 A0 4 G 2ol e i 30k
BRD7 JE A J5 S W 40 2 CNEL (8 A FUR LIS ORI, e 19 M ERERIEEA, KEEA KU
BCCIP (BRCA2 and CDKNIA (p21 (Wafl/Cipl)), FHL2 (four and a half LIM domains 2), Chloride channel
regulatory protein; Hin-1(high-in-normal-1), WISP-1(connective tissue growth factor related protein), SREC-4(scav-
enger receptor expressed by endothelial cells-2), folate receptor. iX U&7 58 (190 Jx BIL PR AR 4 . 41 i 266 B 25
R AT MU T BRD7 S5 Sl 109G 2R, 37 RE T BRD7 SRR, JFdE RS T
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5 DR AR Ay ok PR 0 32 VR K] FRIE B

X$2iE  BRD7 FEN, CNE1 4, A=K, XUnHiJk, MAIDL-TOF-MS

ZERSES R739

BRD7 72 3% 42 JE AR HR A TR BT SC R ik
e R 20 e AR R DR IS SR A L 7 S R i A 2 21
Fak F M /K 5 P (GenBank & Bl 5 A
AF152604). BRD7 £ [A{E 129~237 f & IE R AL 55
— ST T BE AR PR X &5 14 35k (bromodomain), J&
—¥ i) bromodomain & .

PRI g Fa ke ) 110 N IERRALR I, (et
b b BRI D) RE 45 /4 38),  bromodomain 1 4
SRR 5 4 B A AR i SR I R ST 45
Y12 WAL B 3 SRS 5 AR B 45 T A R R
S G, WG e A%, SR
LSl E L

h T RIS DR S R e 40 i CNEL () 52 il
WATLER T BRD7 ) 5 A% K3k 4% BRD7/pcDNA
3R AL b, IR AR G 7V, % BRD7
FERS N NPC 40 9 ¥k CNE1 4+, JFLL CNE]
Y A xf M, il RT-PCR A1 RNA EJ1E 5 246 )
BRD7 BN FikK-F, Bhik i BRD7 KE N 3k ik
(20 B 5w B D IF U %, 32 FH Al R A A it R A 5%
FEDRXT CNEL 4 A=K s, 38 B FEIK 45 &
Jiie, WFSTEFIE BRD7 Ji kS 41 ik CNE1

I TRIE TS B A, TR 2 R AR T
S AR I3 AR m] BE (A ML,

1 #MR57%

1.1 ##Y

111 R ERR bR S 40 i R HNEL b i
K2 I IRTAIE 5 BT ) .

1.1.2  pcDNAB3.1(+) &4 A W L 2h W) e s I8 Bk
(Invitrogen A #). pcDNA3.1(+)/BRD7 # Ak th & =
afes

113 BEALSIksic & ISR F . PCR 7~
Y4t A iR 5 & W [ 25 € Promega /A ], TRIZOL™
W W A % B GIBCOL/BRL 2 ) . [\ fr %
a-P-dCTP W [ AL A A=) TR A #).

IR ARR R IR S W BT H (04313097), R HAREF L4 )
5 H (30400528).

o JEANE AR

ok I TR R .

Tel: 0731-4805383, E-mail: Ligy@xysm.net

ek H#H: 2005-03-07, #2532 H: 2005-03-31



2005; 32 (9) EMUFESEYYNIEHE

Prog. Biochem. Biophys. . 843 -

114 5l KEFEDH R AR A K. 225198
5’ cgt gga tcc gaa gaa gta gaa cagaca 3', 4151k 5
att ccc ggg gaa tta ttt cct gge taa 3'.

1.1.5 SR RABH T AR A pH BT IR
2<(pH 3~10 L, 18 cm)%5J | Pharmacia A #]; N
I T i< (acrylamide). MV FF G XOUPA 4 I /i (Bis) . R
YR F N 234l L (ACN) [ 7= % 4l
HoAtn a0k [ 7= 3 Afr il 7).

1.1.6 {X#5. IPGphor HLyk o0 S B [A) L vk Bt F
X EE A R 45 . IPGPhor HLVK R 4L [ Pharmacia
A EEHPRABIKRL . MEHRKAFH . PDQuest
2-D BT 245k Bio-Rad 24 7% .

1.2 A&

1.2.1 pcDNA3.1(+)/BRD7/CNE]1 £ 5E ik & (1)
SEAE 6 FLERH,  REFLEERP 2x10° A~ HNEL 4 e +-5¢
ERFET, MEAEKE 80% L&, KELA
DNA FIflg iR &, Iz dnfarh 535 12h j5, H
Hank’s UGG IS, DI SE gk gk
SRR MG 48 h G, FIEREMERE IR (G418 ik
JE: 1~3 KA 250 mg/L, LLJG A 550 mg/L)E5 5%,
B KA, 8~10 RAA BTHE ke, 14 KRG8k
A TEREY KRR, RS E LA G i .
1.2.2 Pk 50 B RT-PCR % 5& ¥ (4> T v [ )
#RAE.

1.2.3  RNA BE R 4258145 1 e A

124 FEEEHYNH0 CNEL A K ih &k 2. 7]
i 8 BRD7 55 DRG0 40 B 1R 30, 43 il
BRD7/pcDNA3.1(+) B 5 B 40 . 5 1 ko)
CNE1 40 il J2 A5 L ) CNE1 401 i & 1x10° M %R
T 6 FLALA, FERS 24 h {440 IR IT B BRI R
MM THE 3 L, BOYME LRI 7 %, DL
AR, [A] B I TR) A R AL AR 2 H AR K il 2R B s 42
vk A SPSS AbFE, SR H 2 A HH (1)
FLs.

1.2.5 AR S e R g1 R g xR K,
AP IR, FEREH AL, IR (8 mol/L JR
#, 4% CHAPS, 40 mmol/L Tris, 65 mmol/L DTT),
WA Z LS, I\ RNase (20 g/L) 4°C JUE
15min . 13 000 r/min. 4 ‘C .0 30 min, Wk L3
W, FEMATIR-70°C. & (A€ & 1% SCHR[9] T id
] BradFord J5 VA £ 4E. R & — R 5 L &
4200 pg.

1.2.6 25— [n) [ AH pH B 45 i 2R AL vk, R
IPGphor 5 HUREE R SE, L TIRAE TIR&A G TR

B E IPGphor Hi K 1 1 /K 4k (/K 4k 38 241 1 -
8 mol/L JR %, 0.5% CHAPS, 2.8 g/L DTT K JR &
Ry #E)15~18 h, KAL5EEEHZ 500 V., 1000 V %
1h, 8000V 5h &5 HLSRAE AL WG MU 4SS
IO A (8 mol/L JR %, 0.5 mol/L Tris-HCI,
2% SDS, 30% Hh, 0.1% DTT)¥¥ -5 15 min,
P B (8 mol/L JR%, 0.5 mol/L Tris-HCI,
2% SDS, 30% H i, 1.5% it 4Bk ) 3% F 1
15 min, HUHBRAUET, HERSSE 1) FLIK.

1.2.7 55 = ) SDS - N M BE % #E IR Uk
(SDS-PAGE). % f SCHR[91T i (1) T3 k134T, K 7
B TE A 15% 1A% 4 SDS-PAGE E Fi - i
HL k.

1.2.8  HGL. FHR YRR SR AE TR,

1.2.9 K& #7. it melane-4 23 ik ;24859
PR 3 IR 45 RIS, K CNEL f& 4% BRD7 11
M AHEATUCEC 0T, 3K1S BRD7 Jk DR G i s i 2
PR ZE ik Ak, W I B 13 0t 76 A i) LK 5%
JRE P i 1A

1.2.10 85 105U i ff 4% Bergman 511 77 1A IEAT .
1.2.11 MADLI-TOF JKJit#a 8. a. 7EAE S A
10 pl 0.1% TFA /KW, I, LS 78 0 %k
4 H 2% [ Millipore 2 7] 1) 10 wl ZipTip™ C18 #3 W
JBiER. b. T 43 B i £ L IR R A 5% ) BRUKER
/3] i) ProFlex™ I MADLI-TOF Ji it {3 34T 704t

2 5 R
2.1 pcDNA3.1 (+) /BRD7 ELHIRGER  HETFIE
5%%

BRD7 3£ PR A 5 WA i 40 e R CNE1 hRIA R
W, BAlis RN A pcDNA3.1(+)/BRD7 &
A CNE1 40 g, g 7 52 @ A% AR I % 4L 41 i &
pcDNA3.1(+)/BRD7 Ht 41 443 i i it 44 % 4+ HNE1
MM )E, & G418 ik, Hkik 14 4~ pcDNA3.1(+)
/BRD7/CNE1, 3 /> pcDNA3.1(+)/CNE1 4 {4 #%
e v, B R8I LN BROE 1) e e 40 i
A RATH 40 i 5 RNA, K RT-PCR Al RNA
BE 5428 7R Z AL R M R I8, JF L GAPDH
N RT-PCR 45 L 7R, 14 4> pcDNA3.1(+)
/BRD7/CNE1 5o 2. 3. 4. 6. 7. 9. 10, 11.
14 S Pirk v B BRI 325 bp §7 40T, AR
BeIX) CNEL 40 f2 77 303 G 41 R W, 325 bp 11
BB 1 45w (B 1), T BATTHE 7 AN BH A v o gt
1T RNA Bt i 28, R4 R 5 RT-PCR M — 5L
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(K 2), @&REARMDNT, 355 BRD7/GAD
te i fe K, Wil 3 5 B BRD7 3 K 3R I8 I
S, WO 3 T Ol N BATT I S AN .

10 11 12 [3 ]4 5 |6

Fig.1 Results of RT-PCR
The probe of BRD7 were detected in 2, 3, 4, 6, 7, 9, 10, 11, 14, but
not detected in CNE1 and pcDNA3.1(+)/CNE1.The results showed the
BRD7 had been over-expressed. I: CNEI1; M: DL2000 marker; 2~7,
9~17: CNE1/pcDNA3.1(+)/BRD7; 8:CNE1/pcDNA3.1(+).

Fig.2 Results of dot-blot
(a) The positive clone hybridize with probe of BRD7. (b) The same
membrane hybridize with probe of GAD. A 1~A5, BI~B2: pcDNA3.1(+)
/BRD7/CNEL; B3: CNEI.

2.2 BRD7 EFEBERIEX CNE1 4084 <30 F
A

TS BRD7 DA% CNEL 41 i 2B K il 26 11
ST, FRATUAARE L 41 CNEL F1 pcDNA3.1(+)
/CNEL 41 o A %f i, DLAR € 3R 18 BRD7 55 K 1)
pcDNA3.1(+)/BRD7/CNE1 41 fitd 7 % k5256 41, 34
DAAH ) ) 40 P ke bl i 248 6 RAERR 24 h 1H4L,
R AR EL 3 ML xes WA 1, 42l HNEL,
pcDNA3.1 (+)/CNE1 1 pcDNA3.1 (+)/BRD7/CNE1
AR L, S5 R W] pcDNA3.1(+) 77 ik
YL JE % CNEL 40 i 2B K 52 A K, 1fi peDNA
3.1(+)/BRD7 ¥4 CNE1 4 jm, HAE K 0]
2 3), ME S K CNE1 40 i Al Lb A7 7E
BZ5R(P<0.001).

Table 1 BRD?7 effect on HNEI1 cell growth

t/day Cell numbers/10*
CNEI pcDNA3.1(+)/  pcDNA3.1(+/CNE1/
CNE1 BRD7
1 1.00 1.00 1.00
2 1.13+0.20 1.12+0.21 1.03+0.07
3 2.42+0.78 2.44+0.60 1.89+0.36
4 6.10+0.86 5.26+2.07 3.36+0.60
5 12.62+3.23 11.44+3.56 5.70£1.97
6 24.28+5.70 22.68+3.44 8.56+4.39
7 33.24+3.77 29.76+3.10 10.85+4.41
40~

30

Cell numbers/10*
3]
(=]

t/day

Fig.3 BRD7 inhibits HNE1 cell growth
©—@: CNE1/pcDNA3.1(+)/BRD7; B—M: CNE1/pcDNA3.1(+);
A A:CNEIl.

2.3 %3 BRD7 89 CNE1 4089 L-D #|& 247

Hf1# CNE1 A1 pcDNA3.1(+)/BRD7/CNE1 41l Jifg
MR E A, EATEAER, MRSk EFEE
FEELE 300 pg. SRR HLYK, KM melaned #4443
BT 3 IRE R SEH, RIVER G5 4t i mT i)
(AR R BE A4 700 A, FEMAGAE S WL A 4.0
#|7.5, 7 BRD7 2T RIE G, 90%~95% 15 H
JRFEIE GH A B 5%~10%I0 8 AR % 55 3%
ik, B BRD7 SEN )i 2k vl F8 CNEL 4 A
JRARIE T AR, ISR T ), FRATTHSL 7 13 A
% BRD7 LRI L s ma 23 W1 . bl i) 22 5 R I B
T, B2 T 14 ANBH SN I 1) 22 5 B 1 o AL &
KU 4. B 5 7R 1o 25 RIS 1 B ARy
M R, b A il o 102 SR FH XU IR 43 B R4
melane-4 XPAHNY H 5T R R [ A B ) — RS E].
24 ERERRABIRIES

W 27 25 RIS I 5 R i B T )
~, HHATE AU N AL A B IR S
2 MALDI-TOF-MS 3 #7, 3k#% T 19 AL ny 5
e, o 6 & T a A BE & PD9 B A5 11
IR RS, RN 45 R L3R 2 FiEk 3.
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Fig.4 Differential expression proteins
(a) Identify up-regulated expression proteins after transfected BRD7. (b) Identify down-regulated expression proteins after transfected BRD7.

(b)

PDI

Fig.5 Analysis of some differential expression proteins
(a) Analysis of up-regulated protein PU3,PU4,PU10 and down-regualted protein PD1,PD10.
(b) 3-D analysis of differential proteins by melane4.
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Fig. 6 Result of PD9 PMF
Table 2 Up-regulated proteins
Database Accession Match Coverage o .
Spot searched number petides Score sequence % Protein identify
PU2 Genpept Aj301550 6 1.32E+04 31 T-cell receptor beta chain VJ region
PU3 Genpept 718948 14 2.7E+04 76 S100E calcium binding protein
PUS Genpept J04801 5 1.58E+03 25 Open reading frame A
PU6 Genpept AX399854 5 1.35E+03 23 Unnamed protein product
PU7 Genpept BC009771 15 2.36E+05 51 BCCIP
PUI0 Genpept BT006960 13 5.86E+05 40 Four and a half LIM domains 2
PU11 Genpept U42592 11 3.74E+05 74 Fibronectin
PUI2 Genpept U17899 15 2.56E+04 60 Chloride channel regulatory protein
PU14 Genpept X68242 9 6.28E+04 57 Hin-1
Table 3 Down-regulated proteins
Database Accession Match Coverage . .
Spot searched number petides Score sequence % Protein identify
Genpept U94505 10 9.51E+03 39 Lymphocyte associated receptor of
PD2
death 4
Genpept AF100779 11 2.32E+04 31 Connective tissue growth factor
PD3 .
related protein WISP-1
PD4 Genpept AF284574 13 6.43E+04 58 Nit protein 2
PD5 Genpept AB052949 12 2.13E+04 36 SREC-4
PD7 Genpept M95529 9 8.38E+03 75 Ccolipase
PD8 Genpept X69516 12 1.65E+04 64 Folate receptor
PD9 Genpept J04173 17 6.67E+06 58 Phosphoglycerate mutase 2
PDI10 Genpept BC048281 10 9.36E+03 81 Similar to TRAF-binding protein
domain
PDI11 Genpept D89937 9 1.86E+04 28 Follistatin-related protein (FRP)
PDI12 Genpept AK094830 8 6.74E+03 32 Unnamed protein product
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g R A A2 R 3R BRI R A AR, A
SED 0, Pieg 1) R A0 B 3803 3 R PR s
5 L 0 G35 . BRD7 JE DA R 3 T B )
NPC HIZIEK, &4 NPC & NPC 4 it & &k 1
B, IR HUE STz BERE 0 4y 1 HNEL 40 g
(PP, S TR0 T R E R 5 NPC 2 [H]
MR, BAY RZER T, & BRD7 3k
DRI N 380 B4 5 40 bk CNEL h, BP9 g
15 JG X CNEL AW AT i sg i, 45 K 8 oR
pcDNA3.1(+) AR L Ja 67 CNET 4i i A= K 52 i
AR, 1 pcDNA3.1(+)/BRD7 # 4% CNE1 41 i )5 ,
HAEKEE W Wd g, JFHEE 5 K25 CNE1 4l
JHLAH LU A7 B B 25 (P < 0.001), IXUiW] BRD7 %:
AR AN BE W% 40 4] HNET 40 j i A= &, oo Hoxd 1
CNE1 41 A7 75 [RIRE IR A4 2 A0

BRD7 5 K B8 30 73 4] CNE1 40 Mo 1 A= K,
N T BB T REIE AL, FATTR FH XL
HL K B R WE 9T BRD7 $E X % 4+ CNE1 41 f i )=
CNE! 41 f 8 (R 1 1 oAy, () IF R FH itk 4%
AN} ZE S U S 8, T T f# BRD7 JERIE
F CNE1 41 it v] figi 4%, Bk wFgy, FeAT%E
ONRKRIAEWME LW ED A f5HEA
CKBBP1, T 41ffi5z4k VI, #5454 H A, FHL2
W, RSN, SUBEIHITEN, HIN-1E
.

BCCIP(BRCA2 and CDKNI1A (p21(Wafl/Cip1))
interacting protein) A& I FF > 7 [ 17— /> 3k [K] 13,
W] : BCCIP alpha fig W% 30051 il 8 40 o 11 A=
e, ILHLH 3 ZUR @ P21 X CDK ¥4l 6l fié
JI09 5 AR SY W . BCCIP X P21 () i 2 12 58
JEIE L P53 SEIN, 1L RERE Y PS3 IR Sk
75 S, FHL2 (four and a half LIM domains 2)7& LIM
FEM 2 19, LIM g5M 30 F2EH 2 S 5 E
FURZ AR AR, 7Ef5 5% 3 gl e Fn 4
JL B B 19 T B #8545 T B (1) /E . Fibronectin
(AFeeiEBm )& —ma i msie e, Erm
Tk AF 22 TR 8 43 T R 2 R R T 4T AR 41 40 i 3
$Z K. Fibronectin 28 HERIR R &« G405 LA 45
7 1 ¥4 35 HE 2L 4E H .Chloride channel regulatory
protein & 1995 4 b [ [ 240 Jf 25 B () S 15 1
WIEFOH T EAY, FPREIR: 1%L R R

2l CNE-2z Mg rh ik, T A Al SURs 1 1y
EAEAMNE 3Rk, I HAZE DA 40 i rh i 3Rk
KAV S o3 A S 4 IO, G1 WIZRIEBAIK, S
MG E S, MIREPE, WZERNSST
1 9 5 39160 38 508190, Hin- 1 (high-in-normal-1) & 1| FJ
FER 2RIk R V150 M1 (SAGE) K I — AN 7E FL 1 40 e
R ILE TR, B RN HIN-1 2 —Ff i
A BE DRI AR R0 AR ) B L B2
AT IR, S WF TR 7N s Hin-1 78 SR b 3808 R
W, BN T RE R BT IR B Dk s R
T2 e,

A, FRATTIE % E H 10 AN B I8 Nl &
FAG B3 A RAH G PR T 21k 4, &% 4
ALV E KA FAICE T 1(connective tissue growth
factor related protein WISP-1), Nit &1 2, W %4
Jifl ¥ 18 % 52 1K 4 (scavenger receptor expressed by
endothelial cells-4,SREC-4), #ij Jii fiff (colipase), T
IR %% {4 (folate receptor), W MR H i 5 A2 47 B 2
(phosphoglycerate mutase 2), J5{ll TRAF &5 & & M

(similar to TRAF-binding protein domain),
follistatin-related protein (FRP).
WISP-1 J&T- CCN FRM 2 22—, K RE A

FUHAHEEM DG, FEDReW X290 A 225y
2. RN HTI AREEUTE . AT
Jil. WISP-1 5 WNT il i 55 % VIR R, ALK
TEFLMRSE . g S s A R R, I B AR
i 2 B2 L DR RE 2 1 1 IR A0 PR 1 A K B 4R 2R
R IR 2 AR AE 2 B Al i i R s, IER Al
220 ) B2 B B, 3K LR £ 4 B S
Mg B FLARSE . R REmAE, R H R
A R P58 ot A e o S0 L AR (100 388 g 38 o v i T
B B I 25 o o3 ot e 1) SRS A & 1) 3%
P, IR S G 1R AT AR A R S AR I S N
TIUTAZZ R, A0 ) EL A 18 52 A4 1) Ji g8 4
L. DRI, ] DS Gk R S RO PR A R BT
WiER:, IR RS2 AR, ANITTIA 22 Wk
TBIT I E )2,

ASCWFSL T BRD7 JEPRIAT Sl 95 41 ffd CNE1 (1)
s, I HBEAT T W8 AR T X — 05T 55
— MU T BRD7 FEF 5 SR ROCR, JEit
— ARSI T 12 DRI g S R i 12 0 8 s DA R
P NAHIE G 4518 2K, BRD7 GE W% & 75 411 1
CNE1 4B, X5 AR L0 HNET 40 /i
RN —8, 7R UL BRD7 BEGS ] S g
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Study of NPC-related Gene BRD7 Effect on NPC Cell Line CNE1"

PENG Cong"™, LI Xiao-Ling"™", ZHOU Ming", LIU Hua-Ying", WANG Li-Li", ZHANG Qiu-Hong",YANG
Yi-Xin", WU Shang-Hui?, HUANG Bo-Ying?, XIONG Wei", LI Gui-Yuan"™
("Cancer Research Institute, Central South University, Changsha 410078, China;
“Department of Cell Biology, Xiangya School of Medicine, Central South University, Changsha 410078, China)

Abstract In oder to study effect of BRD7 gene on NPC cell line CNE1, BRD7 was introduced into CNE1 cells by
liposome transfection. BRD7 transfected cells were resulted in a declined growth curve. To account for the
mechanism of this gene function on CNEI, two-dimensional polyacrylamide gel eletrophoresis(2-D PAGE) and
MALDI-TOF were performed. After image analysis and MALDI-TOF identification, 19 differential expression
proteins were identified. These proteins included BCCIP(BRCA2 and CDKNIA (p21(Wafl/Cip1)), FHL2 (four
and a half LIM domains 2), Chloride channel regulatory protein, Hin-1 (high-in-normal-1), WISP-1 (connective
tissue growth factor related protein), SREC-4(scavenger receptor expressed by endothelial cells-2), folate receptor,
which involved in transcription regulation, adherence and so on. The study extended the research field of BRD7

and reinforced the evidences that BRD7 act as a NPC-related candidate suppressor gene.

Key words BRD7 gene, CNE1, growth curve, two-dimensional gel eletrophoresis, MALDI-TOF-MS
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