cAMP B RHIT K D BREFIVE > (GH)EE A M RE LA HE D AR AT
ERAFHEFIERREY SAWE
MEEARFEFINERES R IL5As
FROP IR FHHES IWHE=

240291

TEAFEORERE LT, GHEERIEICBIT S GsoiBin T OIEIHLERDH 40%1258%
ENDTENMHEINTND Y, Fio, SREENNVEEE 1 BOEREETF Tdh5 MENL
BETOREIIEREE FRARBECBNTHEHEETH D ZEN5 2, BRDD 60%D GH
EARBEORERIZ. EOLDERTFRENES L THW2ONIDNTIE. 2<FHAT
H5,

Bolf. GH PEAARMEZERME & U TH U5 Camey complex DEKEIRTFD—DM 17q22-24
\ZHIE S5 cAMP dependent protein kinase A D regulatory subunit 1(PRKARIAYEIZ T Td D 39,
9 —H DRREETEENS 2p16 (BT S Z EAHSMIE /-9 . PRKARIA IZBIL T
13 2 DOMEEFNEBITNELEINSHER, [EEIIC cAMP BSEASIN. BRLICE
EEZ6NS @) .

AU BN TITEFEN: GH EAEDBE(LICHIT 5 PRKAR] BIRTEEB LU 2p16
HEROAT DIEESHOMELOH)DEEIZ DOV TRIT S5 L EBIC, GuBiETFERODEE
ERET 5,

BrFA

BN 51780 32 FlD GH EEAERRES K ONRIASRTRE Tdh - /= 28 FlD ik 2 H
WTRET Lz, BESLOmEE DY/ A DNA 2t L7,
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1. GsolfEFEROMT

GsolEfFDI R 201 28VTLVY 8 LR 27 EFVILYY 2 9ITHL T, FheE
NTI7A—%&RE L. PCREYOEREEFNES (LU b —0 T2 AR TRE LT,
2. PRKARIA BIZTEROMFHT

PRKARIAZ 12 7YV 2K D725M, RI7V AL TT 54 —2FEL, ¥
k32— T2 IR THEERS & RE LTz,
3. 17q22-24 FEIRIZHVT B LOH Dt

MEHHE 5472 25 FEFNT DUV T PRKARIA BIZFRAD 4 @O A 7 095514 kv —h
—(D178942. D17S807. D175795, D17S789)H LU PRKARIA I TFAIAIET S 2 HD—H
EERERWT, BEICBIT5 LOH OFEEZRHN Uiz, BEROTEL. SAMCEHESL
12754 < —%&RWTPCR 7\, PCR BEEM) & DNA > — 7 > 8 —IZTIKE L . £ % GenScan
ERWTHERLED .
4. 2pl6 FEEICIBIT S LOH OfFHT

17q22-24 SEISODfFMT L [FRRIC, 4O~ 7 095751 < —H—(D2S1352, D2S123.

D2S2251, D2S378IZDWTHEHT L 7=,

KR
1. GsoiBIZFEREDMEHT

Gsou IR TZE RIS GH AR 32 41 17 6 (3% 5N (F 1) . BCKOEE LK
TSROV LZHER LIz, Ld, Gl FERBGIHEOREL, S4Ek2 5D GHRH
BEICED GH MRIBIEAME T LT3 T & & RWEL 7= (data not shown)s
2. PRKARIA ETFERBEUN 17q22-24 FEIZ VTS LOH DOf#HT

32 G0 GH EABRBEFICDOWTRAI LIER, 27V la, TV 4D SRIDA >

— gt —



NOAEEL, T2 2 6 ICHHO—EELRYSNP) 280 /- DH T, AHIfIZERIIZD 51
otz (&2 o Fiz, REAKOREERT LOH IZ@D SN (&2
3. 2pl6 fERIZHBIT S LOH Ot

RRETU1S72 26 IR BN TII LOH EB0 b ivah -7 (&2 .

ER ‘

HR TR D /3 E 172 GHRH 7Y GHRH ZBKITHEE T D &, GsDaY 712y b T
H3 Gs alZkEE L7z GDP M GTP IZEME NS, TORR o712y NIy 7a=y
RNNSBENT, 7 7oV D S— B 5. 7T VS 7 5—EIATP 2 5 cAMP
BAERT D, 7071 oFF—Y A2 @O T 1y b &2 BEOfliEY T 12y k
M5RBANTOT hTIY—TH5, cAMP IZ70O71 >FF—F A DY 712w hC
BEL, TORE, Y7212y FAYREEL . 825 KF cAMP-responsive element binding
protein (CREB) %) »B&{L 9 %, | Bk S 17z CREB 14 CRE 1255 L. % ZIZ CREB-binding
protein AEE LT, FEDBILETFOEEMEHES NS, Gsald GTP % GDP IZHKI Y
% GTPase EMHZBALTHBD. GTP S GDP I I N/ Gsald. HUByH7a1=v k
LREBLT, ST HIURENRA T E25 (E)D)

Gsoiffm D R 201B8K U227 13, GTP KRS 2 DICEERHN TH 2. [FIES
MOWHIFZERICE D, H5FRICHES L7 GTP % GDP IZHZK /3% 9 2 GTPase AWER L7z
<72B &, BRI Gkt d 5. TORE. 7T IV#ES 7 T —EOEH AL L,
HIRE D cAMP DIENIAMERF XN 5, §72bB. GH AR O Gs 0 EHOZERIZ GHRH
IZ& % GH 72N SALTLED Z&I78%, AL, GH EAREICHT
% GsoiBfEFOIEMHLERD 10%01# & BCROBMEITINTEEE THD T LemEL
72IN® | ST U= FEOEFICEEL T S3%ICERNRD SN2 &0, ATk
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LEROBEEDEIZD SN EEZ HNS,

Carney complex |3 ECARILFE. IECEEOMRIES, BIRRE/ IMEEERVR L ED
i, 10-20% DERE T GH EEAERRIEIC K B /8RENIE R 4£ USER T, WREAEEDE
R E LS, BEMED GH EEAREICBWNT, ZOBE(LIC PRKARIA BET-EEHE
BELTWSNENERFTLZ.  PRKARIA BTIENHEETE U TERT S 2 Lo
EINZDT, 2 DOMILBETH, TNTNERBLULOH 2RI AR DWW TRET
L7z PRKARIA B TAWEREZIHART S & cAMP dependent protein kinase A O catalytic
subunit DMEFANTTEMLI N, TORRMRIEREICES -2 505, UL, GHEE
BRIEIC BT RS D NTLOH ITFRD SN2 L X0, FEEFIEELICES LT
DEREIHIENEEZ bz, Een BOI—DOFRBETETH S 2pl6 FEERICIIET S
JRRBETICERIBHAS NI TN, 2pl6 fEEOD LOH A S Hish-7= 2 & &
V. 2p16 IAEY 2REEET OHGEN GH B EREOBELICE T 2B 51347 & &
A5NT,

LLEDKERE D, Camey complex DJFEFIERFORRIIHFM: GH EAREOIEE IR
BELTWaWZ EAVRB I /=,

Qul

3R

1. Lyons,J., Landis, C.A., Harsh, G., Vallar, L., Giinewald, K., Feichtinger, H., Duh, Q-Y., Clark, O.H.,
Kawasaki E., Boune, HR. & McCormick, F. (1990) Two G protein oncogenes in human endocrine tumors.
Science, 249, 655-659.

2. Tanaka,C., Kimura, T., Yang, P., Moritani, M., Yamaoka, T., Yamada, S., Sano, T., Yoshimoto, K. & Itakura,
M. (1998) Analysis of loss of heterozygosity on chromosome 11 and infrequent inactivation of the MENT1

gene in sporadic pituitary adenomas. Journal of Clinical Endocrinology and Metabolism, 83, 2631-2634.

— 3 —



Casey, M., Vaugham, CJ., He, J., Hatcher, CJ., Winter, ]. M., Weremowicz, S., Montgomery, K.,
Kucherlapati, R., Morton, C.C. & Basson, C.T. (2000) Mutations in the protein kinase A R1o regulatory
subunit cause familial cardiac myxomas and Camey complex. Journal of Clinical Investigation, 106, R31-38.
Kirschner, L,S,, Camey, J.A., Pack, S.D., Taymans, S.E., Giatzakis, C., Cho, Y.S., Cho-Chung, Y.S. &
Stratakis, C.A. (2000) Mutations of the gene encoding the protein kinase A type 1-ot regulatory subunit in
patients with the Camey complex. Nature Genetics, 26, 89-92.

Kirschner, L.S., Sandrini, F., Monbo, J., Lin, J.P., Camey, J.A. & Stratakis, C.A. (2000) Genetic

heterogeneity and spectrum of mutations of the PRKAR 1 A gene in patients with the Carney complex.
Human Molecular Genetics, 9, 3037-3046.

Stratakis, C.A., Camey, J.A,, Lin, J.P., Papanicolaou, D.A., Karl, M., Kastner, D.L., Pras, E. & Chrousos, G.P.
(1996) Camey Complex, a familial multiple neoplasia and lentiginosis syndrome. Analysis of 11 kindreds
and linkage to the short arm of chromosome 2. Journal of Clinical Investigation, 97, 699-705.

Shintani, Y., Yoshimoto, K., Horie, H., Sano, T., Kanesaki, Y., Hosoi, H., Yokogoshi, Y., Bando, H.,
Iwahana, H., Kannuki S., Matsumoto, K., Itakura, M. & Saito, S. (1995) Two different pituitary adenomas in
a patient with multiple endocrine neoplasia type 1 associated with growth hormone-releasing hormone-
producing pancreatic tumor: clinical and genetic features. Endocrine Journal, 42, 331-340.

Yoshimoto, K., Iwahana, H., Fukuda, A., Sano, T. & Itakura, M. (1993) Rare mutations of the Gs alpha
subunit gene in human endocrine tumors: mutation detection by polymerase chain reaction-primer-introduced

restriction analysis. Cancer, 72, 1386-1393.

~ 306 —




#£1 GHEEBREICH(T3GsuREGEFER

£ 61 Gsa
&8 201 Arg (CGT) 227 GIn (CAG)
1 wT wT
2 Cys (TGT) WwT
3 Cys (TGT) WT
4 wT WT
5 Cys (TGT) wT
6 WT WT
7 WwT wT
8 Cys (TGT) wT
9 Cys (TGT) WT
10 WT wT
11 WT wWT
12 WT WT
13 Cys (TGT) wT
14 WT wT
15 wT Arg (CGG)
16 wWT wT
17 His (CAT) WT
18 wT WT
19 Cys (TGT) wT
20 wT wT
21 Cys (TGT) WT
22 Cys (TGT) WT
23 Cys (TGT) WT
24 Cys (TGT) wT
25 wT wT
26 WT wWT
27 Cys (TGT) wT
28 Cys (TGT) WT
29 WT WT
30 Cys (TGT) wWT
31 wT wT
32 Cys (TGT) WT
WT, wild type
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%2 GHELSBHEICHITSPRKARIADREGEFERKRULOHD B iR

6 PRKARIA —i§ X% & LOH
&= Exon Exon4 IVS-5  17q2224  2p16
1 4T /5T RH RH
2 4T /4T RH RH
3 4T /4T NI ND
4 5T /5T RH ND
5 exon6 546g/a 4T/5T RH RH
6 4T /5T RH RH
7 4T /5T RH RH
8 exonia103a/c A4T/A4T RH RH
9 4T /5T RH RH
10 4T /4T RH RH
1 4T /5T RH RH
12 exon1a103a/c  4T/4T RH RH
13 4T /5T RH RH
14 4T /4T NI ND
15 4T/5T RH RH
16 4T /5T RH ND
17 4T/5T RH RH
18 exon1ai103a/c 4T/4T RH RH
19 exon6 546g/a 5T/5T RH RH
20 exon1a103a/c 4T/4T RH RH
21 4T /4T RH RH
22 4T/5T RH RH
23 AT /ST RH RH
24 4T /4T RH ND
25 4T/5T RH RH
26 AT/ 4T RH RH
27 4T /47 RH RH
28 4T /5T RH RH
29 4T/5T RH RH
30 AT /5T RH ND
31 4T/5T RH RH
32 4T /4T RH RH

RH, retention of heterozygosity; N |, not informative; ND, not done
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