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Abstract: [Purpose | To investigate the characteristics of c-Kit and PDGFRa gene mutations in
gastrointestinal stromal tumor(GIST).[ Methods ] Forty-one cases of paraffin embedded GIST speci-
mens were collected. Mutations in ¢-Kit exon 9,11,13,17 and PDGFRa exon 12,18 of these
specimens were analyzed by direct sequencing. [Results] Of all 41 cases with GIST,34 cases
showed gene mutations. Six cases contained c-Kit mutations in exon 9 (14.6%),24 cases in exon
11 (58.5%),2 cases in exon 13 (4.9%) and 2 cases contained PDGFRa mutations in exon 18
(4.9%). c-Kit exon 9 mutations were exclusively observed in small intestine,while PDGFRa exon
18 mutations were mainly detected in stomach. In small intestine GIST,the proportion of c-Kit
exon 9 mutations accounted for 31.6% ,markedly higher than that in other locations  (P<0.05). However,
the proportion of ¢-Kit exon 11 mutations was 36.8% ,significantly lower than that of the other
locations (P<0.05). [Conclusion ] The types of ¢-Kit/PDGFRa mutations are associated with the o-
riginal site of GIST. About one third patients with small intestine GIST harbor ¢-Kit exon 9 muta-
tions. It is crucial to analyze c¢-Kit or PDGFRa gene mutation status before target therapy for these
patients.
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Table 2 Clinicopathological and molecular characteristics of GIST patients
No.  Gender Age(years) Anotomic site Size(cm)  Mitotic index (/SOHPF) Type of mutation
1 F 53 Stomach 2~5 <5 WT
2 M 48 Stomach 2~5 <5 PDGFRa  exonl8 D842V
3 M 53 Stomach 2~5 <5 c-Kit exonl1 574~580del
4 M 52 Stomach 2~5 <5 c-Kit exonll L576P
5 M 56 Stomach 5~10 <5 c-Kit exonll V559D
6 M 66 Stomach 2~5 5~10 c-Kit exonll 576~580dup
7 F 61 Stomach 5~10 <5 c-Kit exonll V559D
8 F 64 Stomach >10 5~10 c-Kit exonll 557~558del
9 F 69 Stomach >10 5~10 c-Kit exonll 573~577dup
10 F 58 Stomach >10 <5 c-Kit exonll W557R
11 F 65 Stomach 5~10 5~10 c-Kit exonll 558~562dup
12 F 50 Stomach 5~10 5~10 PDGFRa  exonl8 843~846del
13 F 59 Stomach >10 5~10 c-Kit exonll 558~562del
14 M 54 Stomach 2~5 >10 c-Kit exonll 552~557del KS58R
15 M 41 Stomach 5~10 <5 c-Kit exonl1l K558T V559S
16 M 39 Stomach 5~10 5~10 c-Kit exonll 557~558del
17 F 73 Stomach 2~5 <5 c-Kit exonll V560D
18 F 59 Stomach 5~10 <5 c-Kit exonll 557~558del
19 M 51 Stomach 2~5 <5 c-Kit exonll 569~576delinsGSCV
20 F 62 Small bowel >10 5~10 c-Kit exonll 557~558del
21 F 58 Small bowel 5~10 5~10 c-Kit exonll 566~573del
22 F 50 Small bowel 2~5 <5 c-Kit exonl3 K642E
23 M 53 Small bowel 5~10 5~10 c-Kit exon9 502~503dup
24 F 56 Small bowel 2~5 5~10 c-Kit exonll 567~576delinsKEV
25 F 59 Small bowel 5~10 5~10 c-Kit exon9 502~503dup
26 M 70 Small bowel 5~10 5~10 WT
27 F 31 Small bowel 5~10 <5 c-Kit exonl3 V654E
28 F 36 Small bowel >10 <5 c-Kit exonl1l 557~558del V560C
29 F 57 Small bowel >10 5~10 WT
30 M 60 Small bowel 5~10 5~10 c-Kit exonll 550~558del
31 M 41 Small bowel 5~10 <5 WT
32 F 41 Small bowel 2~5 <5 c-Kit Exon9 502~503dup
33 F 64 Small bowel 2~5 <5 c-Kit Exonl1 566~577del
34 F 44 Small bowel 2~5 >10 c-Kit Exon9 502~503dup
35 F 51 Small bowel 5~10 5~10 WT
36 F 43 Small bowel 5~10 5~10 c-Kit Exonl1 557~560del
37 F 42 Small bowel 5~10 5~10 c-Kit Exon9 502~503dup
38 F 71 Small bowel 2~5 5~10 c-Kit Exon9 502~503dup
39 F 61 Rectum 2~5 <5 WT
40 M 50 Extragastrointestinal ~ >10 5~10 c-Kit Exonll 572~578dup
41 M 24 Extragastrointestinal ~ >10 5~10 WT

Note:F:female ;M :male; WT: wild type; del:deletion; dup:duplication; delins:deletion+insertion.
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Table 3 Tumor location and c-Kit / PDGFRa gene status

) c-Kit mutation PDGFRa mutation
Tumor location n WT
Exon 9 Exon 11 Exon 13 Exon 18
Stomach 19 1 0 16 0 2
Small bowel 19 4 6 7 2 0
Other location 3 2 0 1 0 0
Total number 41 7 6 24 2 2
Table 4 Mutations in c-Kit exon 9
Types and sites of mutations Total number
550 560 570 580 590
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KPMYEVQW[e.....' NGNNYVYIDPTQLPYDHKWEFPRNRLSF
KPMYEVQWKVVEEINGNNYVYIDPTQLPYDHKWEFPRNRLSF
KPMYEVQWKDVEEINGNNYVYIDPTQLPYDHKWEFPRNRLSF
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N T e S N Y Y

Note: @: point mutation; : deletion; X X X X]: duplication; ; deletion+insertion.

c-Kit 502~503 duplication

Figure 1 Sequencing analysis of 2 GIST cases representing the DNA sequences of c-Kit exon 11 (upper) and exon 9 (lower)
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Table 5 Correlation of c-Kit exon 9 mutations with
tumor location

c-Kit exon 9 mutations

Primary location . P
Small 1 1

ma bowe- 6 3 0.016
Other locations 0 22

Table 6 Correlation of c-Kit exon 11 mutations with
tumor location

c-Kit exon 11 mutations

Primary location . P
Small 1 7 12

ma bowe- 0,000
Other locations 17 5
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