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= Abstract =

C-kit Protein Expression and Mutation Analysis in Adenoid Cystic Carcinomas

Kyung-Ja Cho, M.D.,* Jene Choi, M.D.,* Sang Yoon Kim, M.D.,**
Soon Yuhl Nam, M.D.,** Seung-Ho Choi, M.D.,** Sung-Bae Kim, M.D.***

Departments of Pathology,* Otorhinolaryngology** & Hematooncology,*** University of Ulsan College of Medicine,
Asan Medical Center, Seoul, Korea

Objectives : To document the incidence and pattern of c-kit protein expression & mutation in adenoid cystic
carcinomas.

Materials and Methods : Twenty-five cases of adenoid cystic carcinomas of the major and minor salivary
glands and the upper and lower respiratory tract were subjected to the immunohistochemical study for c-
kit (CD117 ; Dako). Nineteen cases of them were analyzed for mutations in exon 11 and exon 17 by PCR-
SSCP, and in cases of need, by DNA sequencing.

Results : Twenty-three cases (92%) showed c-kit expression, but none showed mutations in exon 11 and
exon 17. The expression was restricted to the inner luminal cells in all tubular types and most of cribriform
adenoid cystic carcinomas, while the staining was diffuse in all solid variants and two cribriform types.

Conclusion : C-kit expression was common in adenoid cystic carcinomas, regardless of their origins.
Although genetic bases await further studies, a clinical trial of tyrosine kinase inhibitors in adenoid cystic
carcinomas, especially in solid variants, is considered encouraging.

KEY WORDS : Carcinoma, adenoid cystic * Salivary glands - C-kit protein - Immunohistochemistry - Mutation.

N B

C—kit 145-165kD2] 2eha (CD117) & A=
FAARA, o] ML stem cell factorE WjLIAE sH=
tyrosine B &4 FEA0Ich c—kit @2 glo} @ Ael
o] ZEAME, v E(mast cell), BePdAE, olmAE,
Cajal Al)FAIE, §4 4] FolA ad= 1 a9 £
M % o] RuEYT?, =3t gastrointestinal stromal
tumor (GIST) W HIRHAEZFANNE c—kit 321 &

TAIAZL} : 2732}, 138-736 A2 $37 Fd% 388-1
SANE . o) AE HgoMbEe WelHetud

A3} (02) 3010-4545 - A4 : (02) 472-7898
E—mail : kjc@amc.seoul.kr

Hol/A&o] ZHEEA c—kit F-ARY o)go] FF U4
of FA AR AVIHT AP

C—kit f#-8AA= =3 HZo AEE small molecule
kinase inhibitor (imatinib mesylate ; STI-571 ; Gleevec)
o] B3Fo] & F ks Aoz A dAAEE #E
Hom Yo, HZ aF9 =ReA A 71d T
c—kit @9 @glo] 7]&eHYY, I T AIUFS 2
HEe Hol= Ao nugy Jut P Ao ik
A Fo+E (adenoid cystic carcinoma ; ACC)& &7] <
AgelE B8l 7IZME FI R4 Ee €94 AL
Z sk FUOEA I X8 oEeol gk AxE
A 9 3F7] Aol 2% ACCe tiate] c—
kit F22F 2 el I ot D {FAA EAR0] o F

g zAsgh

e

flo mjo 2
it

- 158 —



M= X SH

1.9 4

2000078 2003 T ek AGUE(ACC)
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o, c—kit &el tjsle] FHA oz WAxH 5}

RS AW dpum FAG 24 AL dojetust
i 6

%439 avidin—biotin—peroxidase #'H(LSAB kit, Dako)
502 WAl 1 3,3—diaminobenzidine © 2 ¥ hema-
toxylin® 2 thx FASch A AAE w53l Fok
M 5~256%°IM T3 A2 = AET Fao] 5
RE W(+), 26~50%14 FAHYL W (++), 50% o)l
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R 1999 ¥x=2da vy
£} c—kit exon 113} exon 17
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Z AL UE F, 838 $F A3 proteinase KE £314)7)
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AES A3tk ©}%F DNA, primer, ¢4, MgCl,, dATP,
dGTP, dTTP, dCTP, Taq polymerase® &35t 23t
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o) AME-3F primers th3-3} 2tk

exon 11 : 5" -GATCTATTTTTCCCTTTCTCCCCA-
CA-3

5 —-ATGGAAAGCCCCTGTTTCATACTGAC-3’

exon 17 : 5" —CCTCCAACCTAATAGTGTATTC-
ACAGAGAC-3’

5 —GCAGGACTGTCAAGCAGAGAATG-3
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lamide gelolld A71%95A17]11 ethidium bromide® 34,
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1 Aol we} 29990 disliA= ABI Prism Sequencer
(Model 3700) 2 971484 Al
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24 WS BYHFig. 1). AP 144 F 109= &4
A3} SAkEHA B3 AETe] o W3-8 BT (Fig. 2),

29 A F AR vy HY whe2 B30 (Fig. 3)

Fig. 1. C-kit protein is expressed in the inner luminal cells of tu-

bular type adenoid cystic carcinoma(ABC method, X
200).

Fig. 2. Most of cribriform adenoid cystic carcinomas showed c-
kit expression restricted to the luminal epithelial cells (ABC
method, x200).



Fig. 3. Two cases of cribriform type manifested diffuse c-kit po-
sifivity in all tumor cells(ABC method, x200).
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Fig. 4. Solid variants showed diffuse and strong staining pattern
for c-kit (ABC method, x200).
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Fig. 5. PCR-SSCP for exon 11 of c-kit gene revealed no abnormal
bands in 19 tested cases.

20 &4 Hk-g BT $4Y 494 EF A o
2 o7t gl AR Y 2498 BYu(Fig. 4). T
o] 9Ho] W c—kit W@ 2ol Tk

C—kit 32} exon 11 2 179 ujsle] SFa AN
2 SSCP A& A& 199 F 174l E oA
o] WA kgtod, 2¢fofA H o] okt ujrt #
o] S7IEMEAE IS0 ol SR ¢

i

k>
o

i

¥
)

1

(Fig. 5). A3= Table 19 22Fs}3it)

nlE

C—kit F3AR= feline sarcoma retrovirus NZ4—FeSV
AZFARLY) QA AE FHRZA 145~165kD9] o
WZ(CD117) & A%} o] @il F2F 0 F platelet—
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Table 1. Clinicopathologic, immunchistochemical and PCR-SSCP results

C-kit mutation

Case Sex/fage  Location Histologic pattem C-kit expression
Exon 11 Exon 17
1 F/59 Parotid Tubular ++, luminal - -
2 F/42 Parotid Tubulor/cribriform ++, luminal - -
3 M/60 Tonsil Tubular/cribriform +++, luminal ne ne
4 F/35 Parotid Solid +++, diffuse - -
5 F/43 Neck (recurrence) Cribriform ++, luminal - -
6 F/45 Neck (recurrence) Solid +++, diffuse - -
7 F/49 Nasal cavity Cribriform +4+, luminal ne ne
8 F/48 Oral cavity Tubular/cribriform +++, luminal - -
9 F/35 Maxillary sinus Cribriform ++, luminal - -
10 F/29 Parotid Cribriform +++, luminal - -
1 F/31 Oropharynx Cribriform ++, luminal - -
12 F/59 Nasopharynx Cribriform +++, luminal - -
13 F/51 Trachea Cribriform ++, luminal - -
14 F7 Trachea Tubular ++, luminal - -
15 F/48 Submandibular gland  Tubular ++, luminal - -
16 M/38 Bronchus Tubular/cribriform +++, luminal - -
17 M/72 Nasal cavity Cribriform +++, luminal - -
18 F/63 Palate Cribriform +-++, diffuse - -
19 F/42 Ethmoid sinus Cribriform +++, luminal ne ne
20 /63 Bronchus Cribriform +++, diffuse - -
21 F/13 Parotid Cribriform - ne ne
22 F/54 Nasopharynx Cribriform - ne ne
23 M/56 Buccal mucosa Solid +++, diffuse - -
24 M/60 Nasopharynx Solid ++, diffuse - -
25 M/56 Submandibular gland  Cribriform ++, luminai ne ne

ne ; not examined
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P A & imatinib mesylateo]] 28] dAEA] o=
?4;1?1;0]—,—7} HuHQH® . =3 wild type kit 7§-r°ﬂ_._
NBBYNA stem cell factorE BAES A7) imatinib
mesylatedl] 2J3} mutant kit$} LA JADHO Ima-
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