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[(HE] B8 .#HR 19 T & EhEHMI LR E M (microsatellite instability, MSI) & 4+ & M 8t %
(loss of heterozygosity, LOH ) 5 § & 6 KR 2 AF AL Z A 69 X £ 3K 3T 19 5 F &K &4 2 £ MSI f= LOH
M EZGEAREL, HE:RAPCR-SSIP-FF EF W TIFREA LT RAEFTARAFRT 19 5 3 &1k
BHERRALENT AL, PCR PH2FERH BRI L KRS H,1E A Genescan 3 4 = Genotyper 2 4 5 #1
MSI e LOH, A6t —F WM EZZIOH 5 RA M EFEGEAXE, R T96FREF T, 2041
A TR A A LOH, X9 % 4 31.18% (27/79) , BT A # 2 2+ ,D19S591 #= D19S565 45 LOH % 4 %
5% A 60.32% (38/63) #248.15% (26/54) , &5 T H M 2 249 LOH, LOH H4 & 5 R A % § & 1)
GRS AZAHBMME, B EEBAEEN M LOH R E L3 m (P <0.05),d MSI 5 § % W& & 5% 22
ZFEARXBERKR, it:19p M EWLOH 5 RAMR T EMG IR, P LB 48%, B LOH F 4 £
RTIEZRBRTREEN B ELR, A5 FRBOAARREML,
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Identification of some macrosatillite sites of chromosome 19
in primary gastric carcinoma with loss of heterozygosity

JIANG Ming' , XU Long' ,ZHAO Yi',
FANG Hong-hui’, CHEN Zhao-hui’ , GAO Yuan'

( 1. Department of Laboratory Tests , Seventh People’ s Hospital of Shenzhen , Guangdong Shenzhen 518081 ;
2. Department of Laboratory Tests, People’ s Hospital of Shenzhen , Guangdong Shenzhen 518000 ;
3. Laboratory Center , Xiangya Hospital , Central South University , Changsha 410008 , China )

Abstract; Objective To investigate the possible correlation between the microsatellite DNA
instability ( MSI') and loss of heterozygosity ( LOH ) on the short arm of chromosome 19 (19p) and
the clinical significance in patients with primary gastric carcinoma, and to explore the importance of
MSI and LOH in primary gastric carcinoma. Methods PCR-SSLP -silver stain method was used to
detect 7 loci MSI and LOH in 79 primary gastric carcinomas and paired normal control tissues. The
PCR products were separated by electrophoresis on polyacrylamide gel. Genescan and genotype soft-
wares were used to analyze MSI and LOH. Results LOH with at least one marker on 19p occurred
in31.18% (27/79) tumors. Among them, LOH at D19S591and D19S565 was 60.32% (38/
63)and 48.15% (26/54) , respectively. The high incidence of LOH was related to depth of inva-

sion and distant metastases of primary gastric carcinoma ( P <0.05) , and there was no significance
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between MSI and primary gastric carcinoma. Conclusion

LOH is related to depth of invasion and

distant metastases of primary gastric carcinoma. The high incidence of LOH suggests that there might

be putative tumor gene in these LOH sites.

Key words :

primary gastric carcinoma ;

loss of heterozygosity ;

microsatellite instability; 19p
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AR EN FERA N T E AT T
(' microsatellite instability , MST) FlZ% & 1 6kt 25 ( loss
of heterozygosity, LOH ) , g k=SB d — 1 &
BEHLE A bR A . T IR OE R, TR A R
A8 B B I B TR S R T R A R R
ARSEE P 19p 7 A MSIARid, W H] PCR-SSLP-
BRYLm s, B AL 19p 1) MSI A1 LOH &
AR GEAT o3 A, JF W 58 L i R A B AL 2 1)
MR G HE, R 19p R QB XA 0L, N
TOUI iR s AURS: | L3 A2 B AR T L TS e AR
FAHCTTRE, PL e O %8 % T BE A7 15 14 15 8 AH &
il HE PR 4 2R o

1 HRE R

1.1 ARAKF4F WA KB DI N R EE B
R KA N AE S B 2004 4F 3 J] % 2006 4F 3 ] [H]
1R UIBR 9 18 g 241 80 K0 55 E R 8 UhR A 2L 79
B, 5 PR E 64 B, Lot RE 15 B, o R R
i 14 ), AR o3 A B E 19 ], B 40 B s 25 1], oK
AR R 21 B, BB B /N AR IR 24, B R AR IR 69
CPH PR 53.7) % . WATETFT RYUIER G 30
min R RAE T WA P & M o BT A br A 35 290
R B2 W IE 5

1.2 A H DNA IR N7 P oty 27 2l Bk PR 4R
DNA #2H R 57 &5 ( ( GenEluteTM Mammalian Genomic
DNA Miniprep Kits, Sigma 23 7] ) 42 H 5 J8 41 41 ke %)
I IE 2 25 PR 41 DNA 42238 7] & B A Ul W R 17
S04 OO BE T A D $ B DNA i vk BE RN 4l
=70 C PR A7 H o

1.3 #2412 56k A PCR 3 3 6 I
19p b9 7 X5 f I3 A A7 A5 (D198S424, D19S209,
D19S894, D19S591, DI19S565, D19S883 i
D19S886) , 5| ¥yt b i 1 A= ¥y £ R A R A+
GH(FE 1), PCR G N AR R 50 pl, [ b 4%
.95 °C 3 min, %X J5 94 °C 30s, 57°C 90s, 68 C
min, 35 NEH, it J5 72 C 10 min, § 3 7= 9 %
2% Byt g W o i H K ARG

&1 19p AFBCIE PCR 4514

Table 1  Primer sequences of MSIs at 19p different locations
WSt 51401751 IRhe

D198424  5'-AGCTGGTTATCTTGAGGGAG-3’ 141 ~ 161
5'-TAGGCCACATGGAGGAGT-3'

D19S209  5'-TTCATTCACAAATCNATGGC-3' 260 ~272
5'-CTGGAGAGCATAGACGNAGA-3’

D19S894  5'-TTACTTGGCCCCAGGAAGC-3’ 144 ~ 168
5'-GTTAAGCCATAAACATGGAATGACC-3'

D19S591  5'-TTCCAGCCTAGGTAGCAGTG-3' 96 ~ 112
5'-GCAACTGAGGAAATGCATCT-3’

D19S565  5'-GTGATTGCACCACGGG-3' 168 ~202
5'-TCAAGTCATTGGGTTGGC-3’

D19S883  5'-AAGCCACTGTACTCCAGCC-3’ 158 ~170
5'-CTGCCAGACTCACCATTG-3’

D19S886  5'-TGGATCTACACTCCGGC-3' 134 ~158
5’-ATTTTACTGGCTGGCACTTG-3’

1.4 THR A& R Y K PCR 7= ¥ &

95 C A ¥E min, EAE T 8% 28 M 5 Y I It
B (& 7 mol/L JRE) 1 x TBE, = J& {8 & 500
V, I 45 W, 7k 3.5 h Zi o SRG BE 4 [ €
(10% &1 +0.5% L FR,10 min ), 44 (0.2%
AgNO,, 8min ), W (1.5% NaOH + 0.4% H
W) EHMW G, A& .

1.5 Z R 5 FH Genescan 3. 0 F1 Genotyper
2.0 Bk B R G B e IR AT K b 4
205 HOAH B AR 412U BE P 2H DNA ) PCR 97 1 45
SRR I B, A MR Y R — L H UK AR
S5 A5 L A% BT Y BE RSN, 10 MIST; g A i ik
PR 25 T 2% BROMH X 2% B2 0 20 50% DL B, g
LOH . FHPEH £ PRk PCR P48 UESE, [/ —Ar A /Y
I A2 A AR H 2 20 i P 4] DNA By o 3
B, OIFRREREL, NEESKEY,

1.6 %it¥Fam P il 75 A [ 53 26 P Y 3Rk
ERI R B, DL P <0.05 % 2% 54 % i %

> [5]
BT
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2.1 RAMFEP MSI L5 LOH 44  19p if

2 % = f9 7 A TR LOH AL MST A 2 6 i 45 31 4 3% 2
B 7R, A [) 8 2 g e LOH B 3 A [, SF 2 93 8 Oy

AKES 4] DNA 2 PCR §"H0 5 , ¥gkimms  52.52% , 2/F 1 AR & 4 LOH, H A %

R HE B B 42 % B BRI R VK 48 E 4 5
3 SSLP 73 #r o

PEsE (& 1), AT Rk

N o \ 5 6
D o\ 9 NS R
P T P T P

pY
“\%‘\‘\eﬂ Q\Q%b@

1 PCR 44 19p [l {3l TR AR 8 M A5 BE I Hh Tk 2 2R
Fig. 1 PCR products of the sequences of MSIs at 19p different

sites

Normal tissues Tumor tissues

N1 N2 N3 T1 T2 T3

2 DI9SS91PCR 43R N A BRI L Tk 45

Fig. 2 Polyacrylamide gel electrophoresis of D19S591 locus at tumor tissue

31.18% (27/79) ., H: v D19S591 {5 LOH k) 4
SR, N 60.32% (38/63) (B 2A), HikZ&
D19S565,LOH #i K K 48. 15% , 7£ 79 Hil & k& ¥
B b, MSI i & AR R4 0 35.33% , L
D19S591 v S5 1) MSI #ii R =, 46.03% (29/
63) (K 2B) Bk A& BA 23(29. 11% ) il )5l & 4
HEHA2 AEE3I AU BN TE,

R2 T ARCIRAE R AN B 9 MSLAT LOH 1 H 7 L

Table 2 Percent of 7 MSI and LOH at

primary gastric carcinoma

MSM n AIT B%(%) MSIHi%(% ) LOH #i|%k(% )
D19S424 79 34(43.03) 10(29.41) 13(38.24)
DI9S209 79 28(35.44) 7(25.00) 5(17.86)
DI9S894 79 31(39.24) 6(19.35) 7(22.58)
D19S591 79 63(79.75) 29(46.03) 38(60.32)
D19S565 79 54(68.35) 23(42.59) 26(48.15)
DI9S883 79 32(40.51) 12(37.50) 11(34.38)
D19S886 79  46(58.23) 14(30.43) 13(28.26)

N1 T1 N2 T2 N3 T3

A MSI was positive as an added allele band(T1 and T2)

or bands mobiled (T3) ;B: LOH was positive as bands decreased (Tl and T3) or lacked an allele band in tumor tissue(T2)

£33 19p MBEAMEMMAEMELR SREEMNE B EMIRKER
Table 3 Relation between frequencies and clinicopathology of MSI and LOH in primary gastric carcinomas
i PR R n MSI 455 (% ) X P LOH Ji5 (% ) X P
eI P 64 26.56(17/64) 0.10 0.05 32.81(21/64) 0.8 0.05
4 15 26.67(4/15) : s 40.00(6/15) : s
GRS <53 37 24.32(9/37) o1 0.05 29.73(11/37) ol 0.05
553 £ 28.57(12/42) : >0 38.10(16/42) : >0
RS+ [-1 23 13.04(3/23) 17.40(4/23)
1 31 25.81(8/31) 4.48 >0.05 32.26(10/31) 646 <0.05
|\ 25 40.00(10/25) 52.00(13/25)
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Il R 7Rt n MSI 4555 (% ) X P LOH 45i%.( % ) X P
TNM 4311 12 27 18.52(5/27) 29.63(8/27)
T34 52 30.77(16/52) 1.37 >0.05 36.54(19/52) 0.38 >0.05
R + 57 28.07(16/57) 38.60(22/57)
- 2 22.73(5/22) 0.23 >0.05 22.73(5/22) 178 >0.05
TS + 21 28.57(6/21) 57.14(12/21)
- 58 25.86(15/58) 006 >0.05 25.86(15/58) 6.71 <0.05
ZH SV A BRI 19 15.79(3/19) 26.32(5/19)
A s 25 24.00(6/25) 5.24 >0.05 32.00(8/25) 415 >0.05
T8 20 LS 21 23.81(5/21) 28.57(6/21)

Ko b B 14 50.00(7/14)

57.14(8/14)

2.2 B &% MSI F2 LOH 47 & 5 W6 & 5% 22 4% 4
89X A Wk 3 fiv s, A< 2H 9 ) e MSTBH P A4~
5 BAMEA R Z ) 9 A 2 7, Bk B 5 I IR 4
I HH 56, B I DR 43 30 388 Jin, MST 1 & A R Bl 2
Hhn o A4 LOH B A 4K 5 B PR A AR 7E 1
A AR A AN R E TR A ZM (P >
0.05), 1fii & B LOH 55 J5i & 1 15 9 1) I K 43 91 0 H:
WA R B EYEA & (P <0.05) , LOH 7£ A [A] it
PR 53 3 Z (B AF 76 & M 25 5% (P <0.05)

3 i #

T TR SR 5L R A rp B 2 Ak Y R
AP A, MSILJE45 B T DNA 52 il £ 1= 5| & 1) &
A P O B 0 B R AR S R E ) —
FiE A o LOH B 1 A7 5 1 2 > 22 385 P 1 55 o i
PRIy 1A B3R 3A T B a2k o A% & Pk Bk R AE
i 96 A B e — R R UL ) DNA S S 2 i R
4 i rp g £ 4R Bl R A 45 SR 4R BT K A DNA 28
b 1e B 3T AE AE R R . DR G, TR 41 4 LOH. 4y
BT Ry 5 A I i B 400 A 5 TR ) A T B

4 M e S E g R E, R R PR S R AE
lq, 2q, 6q, 7q, 8q, 17q #1 20q £F 7€ & R
FEN Y, mAE 1p, 1q, 2p, 3p, 49, 5q, 6p,
7q, 9p,11p, 11q, 12q, 15q, 17p, 17q, 18q,
19p, Al 21q H B H K OAH R R,
19p SR ARk FAFAE 24 5 Mg & A % D) AH G 1Y
RS 19p B LOH 18 B 9% B B oAt £ Bl 4k
g v 8 R A, R E T 2 A5 Ak i R
i 35 DR 77 7 1 G A X L AR SR T 19 5
Yu o {5 R i D19S424, D19S209, D19S894
D19S591, D19S565, D19S883 #1 D19S886 £ 7
AT R A, AL EE 10eM [m] s A6 I 1 15 96 A8 35 MST
M LOH, S MSI % 2% % 35.33% , LOH % % W

52.52% ,D19S591 X fil D19S565 [X fy MSI Fi
LOH B & & T H & 5 i LA &, Hvr D19S591
IX ) MSI 1 LOH 4351 2} 60. 32% 1 46. 03% , 3
By MSIF LOH B & 1 e %, Fe W3k = 8w AR
15 19p A B i 5B

VEZ AT F a0 BB, HH 19p By 7
AT AL MSE FD LOH B 8K 5 45 % v 51 L 41 4143
FOFE g R /N D R itk B 45 5 B8 55 i IR 38 bk G
Wi AHOC,{H 19p (19 LOH 5 B 9 B35 19 1 IR 43 19
FOE b 5 B W FEAH G, A G2 B X (P <0.05),
W, H O I R 4> #3 oh I-10 B ) LOH i %
17.40% 111 24 32.26% , 1fi ] T I A IV Af, LOH 43
FIRF|T 52.00% , HE ANz 2T HAES
2 E X (P <0.05) 42/ LOH 5 J5 & Pk 5 % i
I AR 43 WA AH OC , HL B 2 I DR 43 40 8ok By, L LOH
BRSO R E 19 Sk m il EAES
SRR 2 B OE- Y5

R TP R B K R UL R ANk K AEAE S
Ry Rack b O e R R B S I S RA
X AR H O H DNA K A7 AR 00 3 1 0L
TR S5 AT HE— 2P W 9E o 34K 18 9 A G R TR 4R
PELRF k8 X 2 i — 2D O B NS E A oG
5 R I o 2 G e {AR X

R e
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