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BRD7 BiZEHB L SR ERE S M S
& CREE WS R RBE O OR ZEET

(R e B A B IR E ST AT, Kb 410078)

HE b THGT BRD7 HER 1t A6 A8 S 5 S A 2R A L, R AT PCR-SSCP RT3 13 Jy i2:6F BRD7 Ak K] (1) 4
M AT PR AT IR 2 A1 ( coding-region single nucleotide polymorphism, ¢SNP) ST, IS S g K R
FE I by« ST AR E SR B 50 AN IEE AT T BRD7 547 ALK 43 B, #F BRDT JER MRS X M T 3 4~
eSNP (C450T . AS38C Al A737G), Hitp AS38C Ji it 3 80 H 4 Bt 47 11 19 35 162 N2 S5 th Asp 24 Ala; C450T
B 5[] SUIY AT37C 2 APk AR 2 AE 87, 7% 11 SR 9 3 RS AL RO (b Bl AT 0 e R 5 R ) A M
8 A By R Y, (HAE{AFAET 22% M IE & ALk A . C450T 2 & 1 A AT LA S BI04 1 B (46 51 133 {3k
MR P22l (G133Ter). L LS5 YLUENH, C450T R A737C MK 1 2 25 o A fok vl 25 24 R0 0 Je (1 T 8830k
SNBSS RF 22— (P< 0.01): BRD7 AL PR B, G133Ter LS EU S — AW 181 3 A (truncated

2001; 28 (4)

isoform) .

REiE  SLWAMNE. BRD7 L[N, B UL, BT 2 ST

FHHES R739.63

S A% (nasopharyngeal carcinoma, NPC) /&
N LT g U I b R U R e, SR
EADCRAT WL I A SR SR SR B, iy HLAF
FE5E DAL B s ro e LY g 2 R,
10% ~ 15% [¥9 SR e S0 2 A7 e e ol DAL, A
T v A Sy S m 3t FA IS (1) — > B 3R

AT DNA ACEL 1 2% ¢ R I 7 W ik
(cDNA representational difference analysis , cDNA
RDA) 85 7 125 75 S WA 4fl LAk HNE1 Hh 20k
AR DNA RS, L 8 A4S DNA 751 24
L F A @ RT-PCR J7 325 40 AiF 3 76 5 0 fi
R4S Rk e ARG, KB AF091521 .
AF091520 . AF152605 . AF091517 %5 ¢DNA J3 41
FEAE T S iz 55 G W s 4 2 ep A7 70 B il PR e 04 22
5t, o AF152605 Ji BUE 74% S WAFE TG R 41 21K
E R BT, RNA BN B OR AR 152605 14 %
SKAA 2.1 kb R/NSERA,  BE R A AR AE B2
FIVE AT U P2 0 3 V1Y) 1 Th o e ) 4 B 5 R X
g AR g 2 QPN I S PN N R [N e A A A T R
BRD7 (GenBank % 3% 5 43 % & AF179285)1°. 7k
Yol 200 BT, BRDT DX 45 i 7 ) A0 45 22 A W R
AR REAL S5 Dh e A 2 PA K 5 3 S i 4 A7 SGIR X 45
F% ( Bromodomain), Subprograns ilil] BRD7 &

AL T M. AHFFTE fETE BRD7 Ak K 4 i [X
L5 B EE AH OC 1) B TP 2 &Pk (single nucleotide
polymorphism, SNP) 1 S 9 K R Ay B L st 4L 5
REHE, i E R R D) A DG 1) BRD7 Sk
SRR

1 #MR5R%

1.1 ##

62 151) a8 W 35 3 AT 23 B JL R X 119 A R AL A 5,
Sk H g IR s e HE SRR 2, BT bR ALY
SRR A2, 50 B IE R RN kR Aok [
R A B 2 B A B B (g BES A MR ) s 7Y
AR 5K R R S = R A, — 3 20 MR,
AL 5 NS R AN 1 AR R, R ARBHE
95 113 R £ o R K 2 A 0 R 2 B B - 5 o R 3
Bk, T R G (K A0 A Il 9k 40 i 25 B 7 4 2R AL FERN
EB R4k, AR K R LA I AE 5 15% 11
/N LT ) 1640 K FR3E, 76 5% M1 CO, . 37 C4
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£ BRD7 JE M gmtih X S vHAH B A . 8 B B
9 200~ 300 bp HIECX 514, i AN pT A€ R
VAR AT K.
1.2 RNA#IE5Z 5% RTFPCR

F 18 TRIzol™ A & (Gibeo BRL A7) #:4F
FEFP PRI SR 2 R Fr 4120 RNA; i /] DNase 1 1
f& RNA #J# DNA, PCR ¥4 GADPH £l 4%
SEYT R4 AORAIE DNA W AL5E4. RNA HUEZ) Y
2 Bg $% RT W& (Promega 7)) #4520 BikAT
Wik 5 RN KR A1 2 B AT %5 5 PCR 97 1
BRD7 JEH [ eDNA %ifid[X: 94 CAEPE 50 s; 55°¢C
LM 50s; 72°CIEAP 1 min; 30 PMEH L.
1.3 SScp

AT KL BRD7 3 DR 7 S WA o b A T S8 AR,
5 Ul PCR P 4wt () INFEZE PP, 95°C, 3 min
JavK#t 5 min, 315wl _EFET 9% (19 AEAS P 2R T 4
FERZEERE, 0.5 TBE HLJKZE M, 10 mmol/ L Y
Uk 3~ 5h. HURERE PRSP 10% LB
5E 10 min; 1% HNOs 10 min, AUZEK I — K
0.2% AgNO3 20 min, ¥t M K 3% (1] NaCO3
(0.05% W) W (0 3 4% i A k.
1.4 EF4H DNA $2HL

el ooy SEI0 R A EE 50 (i) S A
TR Z B LA AR A L 50 ) 1E N AR JE i ik e
SR 2 AN 5K R KA AR EL 40 i 3L R 41 DNA.
1.5 4551 PCR F0U 7

WA LR Z AR, Ry M E SRR X
W it 514 (5-GAACAGACACCCCTTCAAG-3
1 5-TGTGAGGTGTCTGTTCCA-3"). H 4 L4
TAER — AN 7, HEX LK 4 DNA #1479
B4, BIBUREC 1 vg, Z8F) E. PCR P“ &R
SLBUIEREEE 2 25 )5 QIAQUIK Gel Extraction Kit
[l . 4tk )5, HIABI 2w/ 377 &L DNA H &)l
FPACE 00 7 53 7.
1.6 HitFabE

% BRD7 240 HE DA Y A5 B R ges N FERT IE & N\ 4
A5, KH] SPSS BTG v b B,
2 & 1
2.1 BRD7TERAFHBREEEEPUTRZ SN
baxiin

FAVER G 52 M i R I8 22 5 RN TF 5 B 11
BRD7 JE A AE s WA S 2 23 rp 2 R A AE 948, BT LAAE
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BRD7 4 i X ¥ it T4 8 Bt | & 19514, RT-
PCR F1 SSCP MEAT WL i k. A1 12 451 S W gt 41 218
W A7 BRI B R R R IA; XL SSCP 4 #r,
RILBRD7 FEDH 45 440~ 740 o7 B 3L 7 it 47 16 5
Bl AN (B ). BAINIXY] PCR P4k )5
HAEN R, RO B 538 itk A 48k ¢, i
i H A 162 A7 % FEMR Asp BHN Ala; Tt
SRS AR BRD7 JENLE 5 450 A7 K0 737 £ ik Sk
[ AE i 2k R i e, B C450T 1 A737G, il
FAEFH T H (LE 133 M2 L R (Glu) BHiEZR L,
et M X ZE (K 2).
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Fig. 1 SSCP analysis of PCR products of BRD7 gene coding
region (440~ 740 bp) in sporadic nasopharyngeal carcinoma

I~ 7: Sporadic nasopharyngeal carcinoma tissues.

2.2 BRD7TERFAREHAMRWEABMESE A
W%

N T € bR ST R SR IR A DA R S
FEPRR, BAW KPR ECRLE 200, R L
LT R TR — AN, H B S
TG 2H 2% R T %o IR R I B N D IR 1 5 R 4
DNA #EATRE M By 1, gl sl e, 7 50 4
b TR 95 355 A 20 2 URN A0 J afn S DR 4 TR B 2 9] A538C
Aty A48 151 AS38A 451, LAA S5 15 C450C 4l
7 . 21 4] C450T 2445 181 24 5] T450T; ifi 50
BINE H N A0 J8 3 K 2 eh 3 1) AS38C 24 &1
47 15 A538A 451, LA 39 il C450C 4651 .
10 1] C450T 2445 7-H1 1 4] T450T; A737G £ &
AR 5 C450T I, MiAH (18 3).

gi b, BATEEL T BRD7 S50 JE PR £ b R 5
BAMIE R ANBE PR, T450 S5AIH G737
PRV AV, R DR R A B R g SR T BR8] (87. 7% ) EEIE

MR g R R AT B 2 AR Ak, BERH T450 5 B IEY
G737 (557 A DR 2R Sk A 7 A2 RV ) PRI [
T (P<0.01) (4).
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421 GCTCTTTAGCCAAACAAGAAGAAGTAGAACAGACACCCCTTCAAGAAGCTTTGAATCAAC
L]
s S L A K Q E E vV E O T P L Q E A L N Q
481 TGATGAGACAATTGCAGAGAAAAGATCCAAGTGCTTTCTTTTCATTTCCTGTGACTGATT
*
L. Mm R Q L O R K D P S A F F S F P V T D
A

541 TTATTGCTCCTGGCTACTCCATGATCATTAAACACCCAATCGGATTTTAGTACCATGAAAG
oo AP G Y S5 M I I K H P M D F S T M K
601 AAAAGATCAAGAACAATGACTATCAGTCCATAGAAGCAACTAAAGGATAACTTCAAACTAA
E K 1 K N N D Y Q s 1 E E L K D N F K L
661 TGCTGTACTAATGCCATGATTTACAATAAACCAGAGACCATTTATTATAAAGCTGCAAACGA
M C T N A M I Y N kK P E T 1 Y ¥ K A A K
721 AGCTGTTGCACTCAGGAATGAAAATTCTTAGCCAGGAAAGAATTCAGAGCCTGAAGCAGA
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Fig. 2 Part of nucleotide sequence (440~ 740 bp) and predicted amino acid sequence of BRD7

Bromodomain is highlighted. Positions of SNP founded in this study are shown with eycles and rhombus, and the two eycles represent the coupled

b SNP. The potential initiator codon of the second translational isoform in the healthy groups with the b SNP is marked with shaded triangle.

(a) AS38A AS538C
TCCTGTGACTGATTTTA TCCTGTGACTGNTTTTA
: 1
homozygous heterozygous
(b) C450C C450T T450T
AAGAAGTAGAACAGACACCC  AAGAAGTAGAANAGACACCC AAGAAGT AGAA}‘AGACACCC
4 4
homozygous heterozygous homozygous
(c) AT3TA AT3IIG G737G
TTGCACTCAGGAATGA TTGCACTCAGGNATGA TTGCACT CAGG(:?ATGA
4 4
homozygous heterozygous homozygous

Fig. 3 Patterns of coding region single nucleotide polymorphisms in BRD7 correlated with NPC
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heterozygous A5S38C variants only and sixty-one coupled bir ¢SNP variants at 450 nt and 737 nt including 50 NPC patients and 11 healthy controls.
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BRD7 allele genotypes
Fig. 4 Distribution of BRD7 allele frequency with the C450T
and A736G coupled SNPs
“+ * symbol represents C450 and A736; “= " symbol represents T450
and G736. Schematic summary discovered that the BRD7 allele with
T450 and G736 may increase significantly the risk of NPC initiation

(P< 0.01). O: Healthy individuals: B: NPC patients.

2.3 BRD7 H{E FET R S EEE 5B S

FRATTOS AN S TR 5K AR 1R K 2B AR 2 40 47
T BRD7 WAL 3 R, AERXRA T, 9415 Y
RO ff % B3 AT 3 AN A S R AR, JL b TIE2,
14, 10F5, TIF6, TIE7 T IV-1 J8 G2 A ) 58008 56 (1)
T450/ G737 AL AL, fEX A B, 11 41MN35
RO fe % B3 AT 2 AN Ak SR AR, JLp TIEd,
k2, 1IF3, 1IF5, 11F6, V-2 F1 IN-3 p% o3 40 0 3
fBIEIY T450/ G737 ZE47 AL B, il 5 Fios, B
RO K R R 8/9 1 5 Ik A\ Bt % T450/
G737 S5 JE A, MR HMEE (WX R A F
ME1. KA B I-1 F10-2) A KR T450/
G737 S JEPAY, LR T450/ G737 2540 3k K AU ]
A S s — AN B 8L 5 K R 2
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Fig. 5 Pedigrees of NPC families with SNPs of the BRD7 gene

{a) and ( b) represent two different NPC families. Black symbols represent affected NPC patients. Clear symbols represent unaffected

ri[ll'l il}' mem I)HI'F:-

Double loops represent laryngocarcinoma, Only family members who participated in the molecular investigation were

included. {+ ) and (-) indicate the presence or absence of the NPC-susceptible bir SNP of BRD7 in the genomic DNA samples of family
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SNP J& HE M 41 4% 17 B K P L 22 5 51 1
DNA J@o 2 245, AL Sml ik i o 45« 1004 LA I
PR PR N/ SRR A, PRAL TH IR 4L R AT
£ 1 000 bp 5445 —/ SNP. SNP o LLEI 43 Py Ff
Bl —BUIER g i X (coding region) [ PIfETE

ARSe, A TR SN A X (EEX

W FRVBY F 0 B X 45) (1 A% R A8 5¢. SNP
A A 55 = AREAE L AN T 38003 1k (8 1 48 5 A ik
o A BEZ FEPEWESY, SR, SNP JUIL 2
SNP 5 AR FFaEA ¢, Kk, JF& SNP
WAl W FLA YT 2 AR AR BT

S A — A 2 SRR B AR PR, BT s 1)
BRD7 JE DA [) T450/ G737 SEA Hk K 7Y, 78 £ 0K 3

(87.7%) WA & FAEIEH AN (22%) 14>

Ai (P< 0.01), #tW BRD7 (1] T450/ G737 %547 3k
DRI 2R gt S MR i A0 ARG PR 22— SR 5K R 40 bt
RW, AT I R R R 8/ 9 I B IR A i A
T450/G737 945 A7 JE P &Y, e i & T fe B N B,
Pt, BRD7 (454755 A Y 0] fiE 5 fa R g 38 4% B Jk
PEASC. S54h, C450T (MG fif3 BRD7 JE[K 4 it
PRI 113 2 LM B R 22 1k, Halushka %508 i
71 feiy 0L e o JE A 32 s PR ) i 0 R I — AN AL ) TG
SCSNP. Ry 7 S W i 657 11 of 40 i A R AE —
O IE W N R ALA7 E Ie Dh i 2L K, BRD7 & A ]
REA PR ENIE A7, 1y EL2E 484 (745 45 JEOR R 5
HEZE — B2 45 %05 7, Bromodomain %5 I fig 45 ¥4
BRAE 484 172 5 (504~ 609 nt), DA bR AT HE B
BRD7 JEPR ) 55— Pl i B 07 5, WTAEM 484 £7
B4, XERE5USIILEINE 38Ut A, S
i P 3 PR AT 7 B 22 1) SR A A ke b 78
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Coding region Single Nucleotide Polymorphisms in BRD7 Gene and
Nasopharyngeal Carcinoma Susceptiblity”

YU Ying, ZHU SHIFGuo, XIANG Juan-Juan, LI Zhong-Hua, ZHANG Br Cheng, CAO Li, LI Gur Yuan

( Cancer Research Insitute, Xiang-ya School of Medicine, Central South University, Changsha 410078, China)

Abstract In order to evaluate the role of inherited variation in the BRD7 gene in human nasoparyngeal
carcinoma RT-PCR, SSCP and sequencing were used to identified multiple coding-region single nucleotide
polymorphisms ( ¢SNPs), three ¢SNPs in BRD7 were found in fifty-seven sporadic biopsy specimens and
corresponding blood samples from the same NPC patients and two pedigrees of NPC family. One of those ¢SNPs
is A538C transition, which creates a missense change of Aspl62Ala in three of NPC patients analyzed and three
of fifty healthy individuals. Adjacent to the bromodomain (504~ 609 nt), another SNP ( C450T) behind the
start condon (484nt) results in a G133Ter substitution in 87.7% NPC biopsies and corresponding blood
samples, all affected family members in the pedigrees and eight of nine susceptible members, the third SNP is
synonymous polymorphism (A737G) which is coupled interestingly with the C450T alteration. The latter two
forms of SNPs are also observed in eleven of fifty control normal blood samples. This findings suggest that the
presence of the two coupled SNPs in BRD7 might be one of important risk factors for the development and/or
progression of NPC ( P< 0.01), and the BRD7 gene might have two modes of translation and the terminational

SNP at 450 nt in BRD7 gene results in the second alternatively truncated isoform.

Key words nasopharyngeal neoplasms, BRD7 gene, susceptiblity gene, single nucleotide polymorphisms
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