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Abstract

AIM: To elucidate whether LMP2/LMP7 poly-
morphisms or haplotypes were associated with
the occurrence of gastric cancer in Han Chinese.

METHODS: The genome DNA was extracted
from the peripheral blood of 145 gastric cancer
patients and 152 cancer-free controls, and the
LMP2-codon60/LMP7-codon145 genotypes
were detected by polymerase chain reaction- re-
striction fragment length polymorphism (PCR-
RFLP). The software PHASE1.0 was used to
construct the haplotypes of each individual. The
unconditional Logistic regression model was ap-
plied to analyze the statistical differences of gen-
otypes or haplotypes between the two groups.
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RESULTS: PCR-RFLP showed that the poly-
morphisms were found at both codon60 and co-
don145 loci of LMP2/LMP7 gene in 297 Chinese
individuals, and chi-square test demonstrate
that the distributions of LMP2/LMP7 genotypes
were in Hardy-Weinberg equilibrium. After
statistical analysis, we found the frequencies
of LMP2/LMP7 gene polymorphisms and the
four haplotypes were not significantly different
between gastric cancer patients and cancer-free
controls (all P > 0.05).

CONCLUSION: The polymorphisms and haplo-
types of LMP2-codon60/LMP7-codon145 gene
may not contribute to the genetic susceptibility
of gastric cancer in the Han nationality of China.

Key Words: Low molecular weight proteasome;
Gastric cancer; Haplotype; Susceptibility
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K FREAMA(low molecular weight
proteasome, LMP) /& T-19824EMonaco £ 437 il
MHC- 1T 28551 I S 2 UTTE 54 W) 45 31 1) 7
Y. FERLAR A e 4 ) S el B b, AR HIAE
T REWE KR IR B B T S IR IR B, & dis
JE T H5MHC- [ K%y 78, JHRE TRk
S CD8" Ttk 40 M BT HU, AT v B e 1 ik
JeE A M. DRI L MP T it 96 40 1) 40 D e 8 1
EAHEWAEERER. B HELMP2HILMPT
PIANFEDR, 43 04 fis = - LM P2 5 LM P79 F i
BT, 20— b AR AR 1) 2 K i i 5
A k. LMP2/LMP73E K 2 2P i S L AE TR
1 AR KPR I IR B I A B2 B 2 i B A
2, I RERE AT F 5l A T 5MHC- 1 26431
T, KT R ML g 0 P 1) S e v B,
DAL MIPASE A Ay 2 IR 2 S B ) i e B[R]
Har A9t R B, LMPIE A (1) 2 &0 5 g
B — R G 2 A OGP i R AR A A )R
RO H i Y AN RS G R A S )
PERIKIIRIE, A 3ATTIE L MP2/LM P72 A
o B AT 2 SRR SR R A 2 A PR AL AR, 6
DUGIEH NBE L i B 34T T H 2 A7 AT
(ARSI, FF RTINS EAT T S SR TR QIR 23

1 MRRT5E

1.1 A4 B0 H2003-05/2005-0748 16 50K
% LIRS AR FE (A6 K PR B B e A 1 ) ) B3 47 11
Jas MLVRRE AR 145491, Horp 5382401, 426341, ~F-34F
1£50.10£8.49% . JIrA7 i 9l I R B B} 52 %, (ML
P AR SR B 1 340 R A i A it sl L At ik 43 i it i
X, WP EEBEAR AL RE A2, HhE
FEE10561 . BEITH3 LB B ARIROB, B

IFAEALE. T B b A 3 R 27 M b A Ak RN
MEFEAR TS24, JErp il AF 04535 S 41
AHUCHC, o 538441, Zx68, T34 -#449.53+
6.52% . PRZH NHER 2 rp |8 DO B, AR [0]
I &K A,

1.2 7%

1.2.1 AFADNAHMIE REFHNKA M2 mL, &
VY ZPR(EDTA)SLEE, M AR A5
Ay AP BOIE DN A, B HRECE
SR AERRIEH NS DN A 29741, $2E (1)
DNA#ETTEH, -20°C {17

1.2.2 % & MAL 509 HF 25| #83t LMP2/
LMP73E R T Gt tk6p21.3 X 48, AT
SCHERE FE IR AL DN & B AT AN I
PiNSNPAT 51" LMP2-codon604b 22 247 /111
AFAEAL AT 9 i A RS R (Arg) B4 0 2 I
F2(Cys); LMP7-codonl45Ab 4 0 A 45 2 Ik iz
(Gln) &4 h iR (Lys), T2 8 SR
1%kl W3R 1. /EGenBank(GenBank accession
number: AF027865)H 152 LM P2/LMP7AE [
K14 K P41, I Generunner3.05(http://www.
generunner.com) A, BT XATLMP2/LMP7H
AL S IPCRY IG5 19, 5190l bt W A A9
FORA A A AR, 51 WAL

1.2.3 PCRE AR & B R R £ F42 5 PCRY 1
KR MFEF R ddH,0 40.5 pL, 10X PCRZE
(1.5 mmol/L Mg™) 5 puL, 10 mmol/L dNTP
1 pL, Tagl5 U(Promega Company, USA), .
TG4 1 pL (20 pmol/L), DNAMEH1 pL
(500 ng). PCRY R HFLT: 94°CHIA M2 min,
94°CAx 140 s—iE k40 s, HH LMK IR AS56.5C
(LMP2-codon60). 57.5°C(LMP7-codonl45)—
72°CIEAH40 s, SLIOMEHR, HJafE72° CHA T
ZEfH110 min(PE Biosystems, USA), PCR™ ¥k
FMultiscreen-PCRIAL i (Millipore Company,
USA)iEAT4li4k.

1.2.4 RFLP3| ¥ 5% 4] 2ALMP2/LMP7 3 F & PCR
PG, 3K BRI A D)l Aa T A
Bsm 1 (New England Biolabs Beverly, Ma, USA)
FLMP2-codon60, LMP7-codon 145X AN /5,
WEAT B D)L A 43 2. AN SO NAR 2R 420 pL, H
FDNAZL pg. WUIEES UL & BN YR
N [{10 X Buffer 2 uL. )i lNddH,0420 puL,
I3 MAE3T CHI65C R K4 h. MY 58 B 24T
BiEREQ20 g/L)HiJk(Agarose-1000; Gibco BRL,
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EHE, 5. LMP2/LMP7ERRIEX 25 N BRI S SR SR o8 XMt 3473
21 IMPMPTERB S AV BARS Mgt m AR
ALERIETFT
ﬁw%ﬁﬁ%i
SIS SEBER PCRE (%) JISKE  SRE  ESAEbp f,; f; by gﬁﬁ‘ﬁ ;
LMP2-codon60  Arg—Cys  FW:5'-CTCCACTTTACAGATGCAGA-3' 330 bp 56.5°C  Hha | (79+251) LMP2/LM;7;£E1

R: 5'-ACTTGGTGACTGTTGACTCC-3'

LMP7-codon145  GIn—Lys

FW: 5'-TCATGGCGCTACTAGATGTATG-3" 351 bp

57.5°C Bsm | (146+205)

R: 5'-AACTCTTTGTCCTAACTTGCAC-3'

FW: E5S1#D; R: 55 19D

® 2 —RENVEERFUERNRUDNER

£5 RBIZE XHRA P OR (95%Cl)
TIERS@)(+SD) 50.10(+8.49)  49.53(+6.52) 0.95'
1431 7(%)
5 82(56.55) 84(55.26) 0.82?
58 63(43.45) 68(44.74)
RYA n(%)
8 97(66.90) 106(69.74) 0.60°
= 48(33.10) 46(30.26)
PRE 1(%)
& 108(74.48) 104(68.42) 0.25
2 37(25.52) 48(31.58)
LMP2 12(%)
Arg 233(80.35) 245(80.59) 0.94° 0.98(0.66-1.48)
Cys 57(19.65) 59(19.41)
LMP7 (%)
Gln 195(67.24) 203(66.78) 0.90? 1.02(0.73-1.44)
Lys 95(32.76) 101(33.22)

'Mann-Whitney Test; 2y~ Test.

Rockville, MD, USA), 3§ H1 ik 4% iy ZCH] W i —
AMALMP2/LMP7HJFEPI AL, JF e U3 AN Al L [
R ANREAT 25 AL D PP Bk
1.2.5 LMP2/LMP7 % 145 & 04 A5 A My s ik
TLMP25LMPTMAFE R AL T[] — 46 G (4K,
ZIFIAREEZ110 Kb, Ff HAHGMER, oot Hpis
2 AN SSAE297 A P R R DR Y, A A D e
Wik (Bayesian algorithm) JFEAlFIPHASESX
(Phase 1.OY A TEAAMA B AR I ey
it A3 DIMann-Whitney £ 46 Lb 4597 51
25X AL 2 RIS 53 A 10 22 75 LAChi-square
O -TestORI I PIALZ AV WROHR . R . 4%
A7 e PRI A5 IR A 22 e, DA AR i ik DR 23 A
FIE R4 Hardy-Weinberg F i1 @ 4t 240
FLA Y 5 B g XK 2 [B] R AH OGP LLOR i (o dds
ratio) & H:95%CI(confidence intervals)3&7~; OR
i 2 H95%CILLAE 4 Logistic Rl 574 43 4T,
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B we o Mo W I AR TR R P 3R AR
TEJE AT, B I Ge v A 56 35 DA XU A 3 A 56
P<0.05% R A G2 X, Gt @i i
SPSS11.5%4(SPSS11.5 for Windows, Chicago,
IL).

2 R

2.1 —fx A %3t F 4% Mann-Whitney £
56 LU 3505 19 4 5 00) JRVAL 2 ) A 0% o0 AT 1) 22 R
P =095 ZREASFEE; whe) 5 L
T, PR TR R SRR G R 2
(P>0.05)(2).

2.2 LMP/LMP7 % & MAx 5 S A B F 5 &
B AR F 14540 e 152404 B BN
FEP A 2 B PEAT A4 PCR-RFLPAS I 45 3L i
7R, LMP2-codon605LMP7-codon1454b 12 2
PELETRATR I (R AEA TP A7 AE (B 1) RIS 45 il 1

W5 AERS R E
W E AR R, X
R7V=20 - %
ER LN E
i AL 0 X AE P
HRBET —A
BAEENHER
R, FIX A
R EEN, &
KB,
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A Marker Al A2 A3

B  Marker

ATLMP2/LMP7 £ A& PEAL fU1K % H 3 4k 5] A
AR BIR 5 g vt, K0 50,>0.05, 5567 1 K )5
KOAiFFfrHardy-Weinberg V-1 52 /4. LMP2-
codon607 sT 2 AVEAE IE W ANBES B ifid 2
(i) S8 57 5 DRI % 2 e e AT B 35 PP = 0.94), OR
— 0.98(95%Cl: 0.66-1.48), LMP2-codon 1457 &
ZAVEAE I NI 2 18] 22 5 IR A & VP =
0.90, OR = 1.02(95%C1: 0.73-1.44)(#£2). *f T
LMP2/LMPTWA 53 2 AL 53, 73 Ge vt LY
ERIAEG . A 2SS B B AR I
NS o R AL ) 22 RN B R P
$1>0.05)(3&3).

2.3 LMP2/LMP7 % A bhAs & EAF AR 97 % v it
A BT B 5 0 BZH LM P/LMP7 ALK 2
AVERLS EE N FHPHASELOMAFHEA TR
AR AT R IR A, 45 R ILF 4P AR A G
Arg-Gln, Arg-Lys, Cys-Lys, Cys-GIn($4). X[}
MAR(R29761)E 4T T --/--, --/Haplotype,
Haplotype/Haplotype 3F LA 1 ZE 1T, BT
Haplotype/Haplotype4li & Fifif 44 24 Hh LI A
FHRTEAR, ATMGE LT 5> H 3K --/Haplotype,
Haplotype/Haplotype s . 45 LW, 4R Lfi 44
AR g B oA AL N2 TR ) e e it 27 s (P
=0.87,P=0.76,P=0.08, P =0.79, 4).

3 e

LMP2/LM P73 K] 22 25 1565 1 Jigg & A=A 7T 1Y)
I R SCAE T, LM DR G B 1) i 1 P A 7K A
J 98 D T A 1) IR B A i 2 B R ) PR AN [
LA L M P2 R 18 5 I A o Ak P 2 ik PR ks ik
BRI, AN PR 2 SRR L S B D,
LM P70 GE 8 50 il A Bl L b R R SR R R 3
Ja V)R, ARASE W IR VR AR AL J5 DI, T AE kA
A7 15 A S T 4 5 IO L MLP 2 £ I A K i T 45
B I IR B R HE R i 2 0 R E R R ik 3. HF

Bl B2 B3 B 1 LMP2/LMP7E
AZ M =RAIPCR-
RFLPERBEE. A:
LMP2-codon60; Al:
Arg/Cys; A2: Cys/Cys;
A3: Arg/Arg; B: LMP7—
codon145; B1: Gln/Lys;
B2: Lys/Lys; B3: Gln/
Gln.

TABIE  XRE

ERH P OR' (95%Cl)
n(%) n(%)

LMP2

Arg/Arg 93(64.14) 95(62.50) ——— 1.00

Arg/Cys 47(32.41) 55(36.18) 0.52 0.85(0.52—1.39)
Cys/Cys 5(3.45) 2(1.32) 0.23 2.79(0.52-14.87)
LMP7

GIn/GIn  63(43.45) 59(38.82) 1.00

Gln/Lys 69(47.58) 85(55.92) 0.26 0.76(0.47-1.23)
Lys/Lys 13(8.97) 8(5.26) 0.38 1.54(0.59-4.01)

'Logistic@3T, EMR. Fie. RB. INEBERRFE.

FURDL, BE S K P 2 FE R IR AL S MHC- |
Koy ¥ 46 10, MR TSR 5EMHC-
[ K746 59, MLMP2/LMPTAH £ &
PR AT P IR B ks i 2 B TR PRk JBT, S T R
IR P i b RN 336 S ek R AR B 1 BRI R4, Al
945 J5— U tHTAP1/TAP2(transporter of antigen
presenting, TAP)/™ 3 IPUJE KA P 5T 199 326 4 et
Tt v e Ay T LR BROH D B, DRI Tt JH e 1) )
B et & 2 ", Kang er al™' 55 48 HAJ
S ARIELMP2/LMP74E 1 8 40 i 3 1 35 2
BB JRAR IR, I LMP7 AR R IA 5 B Al i R
HMHC- [ 73 FIRRERE W A OC. A DT —
RANHIWFFTTH R, LMP2-codon605k # LMP7-
codonl459mtdfr i) Z &M A & %tk
P03 B B 9 (0 A AR A A I S 1 B ORI, g
AN LCIRAETE R, LMP23E Flcodon 6047 £
(Arg—Cys)TER I NTE, o1l e & A B A
BZ(P = 0.94), AR P = 0.52, P =
0.23)E A NIE P B M=, [FFE, LMP
codonl4547 fi(Gln—Lys)Z A M AL B i i
1B NAE, AL (P = 0.90), HE K 4145

www.wjgnet.com



6 F. LMP2/LMP7TERARIBX I RE BRI SERZVAATRIE

3475

+& 4 LMP2/LMP7TEREZB M RAEEEN BEA RS B8 <MD T

EPLEARY JRTBILR 1(%) NSHRLE 1(%) P OR* (95%Cl)
A = Arg—GIn

/- 89(61.38) 92(60.53) — 1.00

—/IA+A/A 56(38.62) 60(39.47) 0.87 1.04(0.65-1.67)
B = Arg-Lys

—/- 114(78.62) 117(76.97) — 1.00

—/B+B/B 31(21.38) 35(23.03) 0.76 1.09(0.63-1.90)
C = Cys-Lys

-/- 18(12.41) 10(6.58) — 1.00

—/C+C/C 127(87.59) 142(93.42) 0.08 0.48(0.21-1.09)
D = Cys-GIn

—/- 120(82.76) 128(84.21) — 1.00

—/D+D/D 25(17.24) 24(15.79) 0.79 0.92(0.50-1.71)

"Logistic@I3HT, £, Fi5. RIB. IWBSRRFE, * -RNEQ—PEMBEIHE,

BIed: —/ARTRBBRASEHEEASIPRER e —0ES.

FP=0.26,P=03) MK A G757, Rtk
T 4E 7R, LMP2/LMP7H: I P4 2 21
7w AT R v O A ARE R B s 1 R AR G s A
T Ik I

LN Bt Rl IS RN 27 X VA
(AR T 9008 1) R AR 5 R e AN U i 21—
ANIRSE AR, JEAH B2 [ JRAFAE — 2 (W N 7E
SRIPE 5 A U™ e 70 (4 D i 3o b A% S TR 11
PRI, BT LA T A5 B S RE S 4B 7R 2 1~ SNP
595955 5 I SR B2 AT — 2D (i oY kAT
T LMP2/LMPT7HE RPN 22 2 PR s B B4
(S A R g, I CARCREAT 20 41 5 T e I K
. LEFRATTIIBETE T, WA 2 VRO SR 1)
AP 5 Arg-Gln, Arg-Lys, Cys-Lys, Cys-Gln,
Gl 2 A R W, IX AP A AN T R R AR
KBAT 2 SRR P>0.05). PRIEFRATT A 45 L 1,
LMP2/LMP7HE R ) 4N SNPA FUBAE 7, 17
HAE Ry B AL I, b v [ O B e
(1) A2 AT I A By S 1 O TG, AR BT
LMP2/LMP75E K 2 25 0T B s 15t 4% 2 Bk 1)
BF 0B AT B BE Pk R AF 7 45 S, (HARAIF 91 B
SR AET, AR BRI S Sk R, A
hEE PR D BRI LMP2/LMPTRE A, 22
PEIEA 5 B IR AEFTAR G, 13X — ik BUJS X
T 9 A 110 JECAth, S 3 8 TR ATL ) (1 35t A% 2 E 4
7 — AN UM EE B LR, Kok —
TR B g 1) LA A 5 B 22 A R
AL T — NN S %15 B
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