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Detection of mutation at exon 15 of APC gene in gastric cancer with multiplex PCR and
DNA sequencing

FANG Diarrchun LUO Yuan-hui YANG Shi-ming, II Xiao-an LING Xiamrlong, FANG Li LIU Wei-wen (Department of G astoenterology, Southwest
Hospital, Third Military Medical University, Chongqing 400038, China)

Abstract Objective To evaluate the role of APC mutation in gastiic carcinogenesis and its relationship with microsatellite instability (MSID) in
gasiric carcinomas. Methods Nomnal and sporadic cancemwus tissues were taken from 68 cases of gastric cancer. APC mutation was measured with
multiplex PCR denaturing gradient gel electrophoresis and DNA sequencing. MSI was analyzed with PCR-based methods. Results APC mutations
at exon 15 were detected in 15(22. 1%)) cases. APC mutation rate was significantly higher in intestinal type than in diffuse gastric cancer ( P<<
0.05). No correlation was observed between APC mutation and tumor sizes, differentiation, invasion depths metastasis and stages. By using 5 mi-
cwosatellite markers  MSI in at least one locus was detected in 17 of 68 (25.0%) cancerus tissues. APC mutations were all detected in MSI-Low
Conly 1 locus #=19) or microsatellite stability cases (tumor lacking MSI or stable, 7= 51), but no mutation was found in MSFHigh cases (=2
loci, n=18). Conclusion APC mutation is involved in the carcinogenesis of intestinal type of gastiic cancer; and is independent of MSFHigh phe-
notype but related to the loss of heterozygosity pathway in gastric cancer.
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Tab1 Primer sequences used in APC mutation analysis
Fxon  GC damp Primer sequences Size(lp)
15.1 2/0 F TTCAGGCAAATCCTAAGAGA/ RTIGAGCCAGGAGAC ATAATA 39 1 PR .DGGE 5
15.2 0/2 F-OGGAATCTCATGOC AAATAGG/ RTCATCATGTCGATIGGTGTC 28 4
153 2/0 FACCAAACTCICTATCGTOAT/ RTGACACITCTTCCATGACTE 387 Fig1 Abnormal four-band patterns in lane 5 after multiplex
154 072 F-CTAC CATCC AGCAACAGAA A/ RTGGCATAAGGCATAGA ACAT 3R
15.5 2/0 F-AAGCTCTGCTGCCCATACAC/ R-CTAGGICGGCTGGGTATTGA 28 PCR and denaturing mment gel elemphoreSis
156 2/5 F-CTTATGCCA AATTAGAATAC/ R- ACTGCTCATCTG AATATTTA 306
15.7 7/5 F-ATGATGGAGAACTAGATACA/ R-ATCAGTCCTCTCAGTATA AA 23 I ¢ « i A G T
158 2/5  F-AAGACCCAAACACATAATAG/R-TAATIGGTACGCITATCATC 37 - F— —
159  2/0 F-AAATCGAGTGGGITCTAATC/ RTTCTCACTGCTTG AAGACAT 3% =1 L T
1510  2/6  FCAGCCTATIGATIATAGTTY RAACATATTGGAGTATCTICT 34 A g — ——. \
5.11  2/0 FTTAACCAA GAAACA ATACAG/R-C TG CTCA CAGGATCIT 30 - A
15.12 2/0 F-GGAAGCAGATTCTGCTAATA/ R-AATAGTGTTCAGGTGGACTTT 287 : \
15.13 2/5 F-AGAATCAGCCAGGCACAAAG/ RCATGGTTIGTCCAGGGCTAT 310 A \
5.14  2/6 FTGGTAAGTGGCATTATAAGC/ R AGTATCAGCATC TGGAAGAA 2m " A
15.15 5/2 F-AAACC AAGCCAGAAGTACCT/ R-AAGGCTGCTCTGATTCIGTTT 3% e L
5.16  2/5 F-CGATGAGCCATTTATACA/ RTTTGCTTTACGTGATGAC 291 ] 3 A
15.17 4/2 F-ATTATITCTGCCATGCC AAC/ R TTCGATIGTTAG ATCACTTA 300 i Ls
15.18 2/6 F-TGCCACGGGTGTATIGTGIT/ RTTTCCCTTTCGGGCATAGCAG 351 \ \
5.19 472 F-GGTGATATTCTTGC AGAATG/ R-CACGTGIC CTATATIC AGTA 2% C G
15,20 2/0 F-GAAACCAACITCACCAGTAA RAATAGGUGTGTAATGATGAG 3B \ . [ A
5.21  2/0 F-AGCTCCCAAATAATGAAGAT/ R GATIGTTGGTTGGAGGITAG 30 - | — - G
15.22 2/6 F-GCTAAAGITA CCAGCCACAC/ R-TIGGTCAATGTCACTGAGAG \ A\
15.23 2/0 F-CCAGICATCCAAAGA CATAC/ R-CAACAGGICATCITCAGAGT i; | L)
5.24  2/5 FTCACAGGGAGAACCAAGIA A/ RTTTCCACCITCC TG AATAGC == Normal Mustation
15.25 2/3 F-ATGGGTGGCATATTAGGTGA / R-TCGTGGGCCTITTATTACTIG
GC clamp: 1 = CGCCCGCCGCGCCCCGCGCCCGTCCCGCCGCLC- 2 DNA APC 1464 G T
CCGCCCG; 2= CGLLeGlealeleecarereasseceseesece Fig2 DNA sequencing showed a G>T change at 1 464 coden
CCGCCCG; 3= CG; 4= GCGCG; 5= CGTCCCGC; 6= GCGCCCGTC-
CCGCCG 7= CGCCCGLOGLGLLeeseaeeaTeceseseeeces- 2 12 APC
CCCGGLCCG Tab 2 APC mutations in 12 cases of gastric carcinoma tissues
Exon region Nuckotide alteration Nucleotide location Codon number
1.3 & ZE 4% (MSID) &9 4 15.4 A 2 883 940
5 : BAT25. BAT26. BAT40. D2S123 15.5 insA 2 866 935
D5S346. . [4. s 15.10 del A 3 8350r 3836 1258
MSL 15. 11 del AAAA 3 981 1307
, W= . BR e o w
MSI(MSI-1, 1 ) MSI (MSS)3 . 15.13 eIl 4146 1360
1.4 %itsp47 15.13 delGT 4254 1398
x2 . 1513 dell 428 1407
15. 14 fom) 4 410 1450
15. 14 G—>T 4452 1464
2 15.15 delAG 4 455 1465
N 15. 19 insCl 5 326 1755
2.1 HRALAPC KHARETFE 15.21 nsT 5 596 1845
15.22 delG 5 940 1960
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Tab 3 Relationship between the mean TRF length and ’ APC
clinicopathological parameters ’ ’
Paramelers No. of cases APC nutation R
Size
<5 31 7 ’ g
>5an 37 8 APC L8l o
Differentiation
Well 14 4 ¢
Moderate 20 6 ’ ’
Foor 2 3 (I0OH) MSI .
Mucinous 6 2
L s MSS  MSIL , APC/MCC.. DCC
Intestinal ty pe 30 10 * P 53 ;
Diffuse type 38 5
Serosal invasion MSI-H N
Absent 30 6 MSI. , TCFBR 1] \BAX
Prsent * ’ hMSH6 MSI-H . MSI-
Metastasis
Absent 3 L MSS )
Present 35 7 MSI [9 APC
Clinical stage
[ ad II 36 9 15 MSI , APC
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