JNIRFEZEEEE 44(1):19—-25, 2018  doi:10.11482/KMJ-J44(1)19 19

(S0
RIS 3513 % RET/PTC FRFIE(E TRBIOBE

Hrp sai, KH #ir, Bk A

JTIGS AR} 27 FLIR IR B AR 27

Wi} FTREFCFARBREECFEROBANERIFTRALAI» SV, FREREICE TS RET/
PTCEIZFNIH1 EIDHRBEHREL . BRI THEFMN & 32T -FIRBREILERE - BHMEED
55, JBERICFIRBRILEREISH EEMEEABIZRIRL, ThZThOREFREICSHT S RET/PTC
1, 3OFRFZ#HFILE. RET/PTC1, 3DFEIMRIL real-time PCRIZICK WJiEFIL /=. RET/PTCH
(3361 (5.7%) ICEBRAHFP RSN, RET/PTC3IE 661 (14.0%) ICERHPRSN 18D HEER
FORBANF RSN Fis, HH, BER Y /N\EER, #KRNRE B BRE 24%
HEOBREKT —2— L RIFELBEREEOOhEL . ERTREEENSBVEHEDD RET/PTC 1
%7213 RET/PTC3 DEMHHIIL, BBMEBICLELEBEETHBEmMI H 7. F/, RET/PTC1DHER
Blid DFS piEVEE S % > 7= (p=0.0563). SEIDIXFITIL, RET/PTC1, 3DHREEHRE R H

JERTERED L.

doi:10.11482/KMI-J44(1)19  (FH29911 1 9 HZHH)

F—7—F: HUREYE, PET/PTC, Y, ERMRE

1

HRRBIINSWIRICTELARDL VIET
by, KEBTOFERPEFTH LD EPVHS
NTwa, HURBEZEA, ERICHES5 T 298
BEFPVWLOPHPIL T 5. FLEMEICE
3% BRAF (B Rapidly Accelerated Fibrosarcoma)
® % F& %2 RET/PTC H FC %1 (rearranged during
transfection/papillary thyroid carcinoma), JEIINEIZ
B+ % PPARy/Pax8 L% (Peroxisome Proliferator
Activator y/Paired Box 8), 4 {b#E = 4 /1L
IZB1) % Ras (Rat Sarcoma) X pb3NEH%L LT
»H2Y. Z0HH RET/PTC FEGIRET-L1E,
faMile CREFMARZNBE, k4 RERT
D5 e Fuy ¥ —EilE &L RET O
S WAEAET S LI ICBIETHARZ B
HIETHDHY. TRCXYBEHERBL TV

W RET 28HARBRIEIAME CRETE S L H 1
Y, EHLICZEKICRAZLET, RETOF
0y ERF—BHEBE, VA FIEETSS
& BEMISIEEAIL L, Tt ? RAS-BRAF-
MAPK (Mitogen Activated Protein Kinase) # A
r—VFEGHEELT 5. FEEOMAEZ DM
ThHEShTns?,

& 2 AWHER OBAE TIL RET/PTC FACH
RO ZIIE3-92% & K& B TR -
THY, F724F TOHEF TIERET/PTCI
F 7213 3 OEENFFIREIE TORILO KIS
Z2EOTWEY. Zokn, ShFkcid, H4F
THERR L 72 FURBR LB, RabiicB 5
RET/PTC ® ) H D 1 & 3 DFBIRN & HEt L
E5IC, BRF—7— oMb LA 2
OIS NIFER R A MBEER X TORELE Z

GRS

Hp sk

T7010192 AHARE577

JIIGS BE R R 2 FLIR HU IR S22

A 086 (462) 1111
77y A 086 (462) 1199
E X —)V ! tanakaka@med.kawasaki-m.ac.jp
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J7ETH B (ZfE5986-1, 2353).

X4 & ik

M BE T | P & 52 22 IR AL
LD D B, WAE 2 (R LB 381
LI 4 Bl EIRL, T ZNOFEFERE
\ZB1F % RET/PTC L, 3 OFH &M L 7.
RET/PTC 1, 3 ®3EHliZ real-time PCR 12 & 1)
Wiy L7z, Bl s #E A D 5 TRIzol" Plus RNA
Purification Kit (Life technologies Japan, Tokyo)
12X D RNA % fili i1 L1.5ug ® RNA % 5 cDNA
#{ER L72. THUNDERBIRD probe qPCR Mix"

(HHH 4 7% 4 T~ R, Osaka) 1Z2ul D
¢cDNA 3 X UF Tagman Probe” & b primer % il
% real-time PCR (Applied Biosystems, Tokyo)
24094 7 VCHIRL 72 (£1)°. ZhZh
® probe B X U primer (& MBL ([& %A W) S 1f
i, AviE) TR L 7:.

TEtmETix EZRY (HBERIRFEM IS &
W TEE L V5 — 1) 2T 2 FHE,
Kaplan-Maier £ % 1T\, p<0.06ZxFEAEDH Y &
L7

WK
BEL06), K326 T, FHnid50+29.0i (°F

#1 1EWK Tagman Probe” & primer

YRS Tholz, TRTONGHEE
OHIRBRBERIZIER TH o 2. EEFEO PR
1323 (0.8-5) cm T, pEXO0 F 7213 1 233051
(71.4%) T pEX 2 431261 (28.6%) TH - 7-.
AR iR LD 6 B (14.3%)
T W 1t 233640 (85.7%) T & - 72. RET/PTC
11E 360 (5.7%) IZFIAMHE 5N, RET/PTC
3166 (14.0%) WHEIHAPE SN (K11
ZNENORBOBIZRT). 16O AMWER
TOFEBEIPR SNz K212 RET/PTC 3O
HEERETF— 7 — L OMMERYT. ML
TR T =7 — LA ELRBERERED LN
otz LaL, FEBTIIARENRVDOD
@ RET/PTC 3 DB PEFIIE, BEPEpIC I U354
THLEMIFED SNz (p=0.09). FH D43
BIOEREIAM O YL fE1X5357 H TZ oM O
FIZ10BICFED SN2, TDH b 4 BNITHEY
YEIORT, FR) D6 BILEIEEREZ RO T
W72, RET/PTC1 % 721X RET/PTC3 D EH @
AL HEOAMIIZIERIE o7z (p=0.28
& p=0.30). RET/PTC1 P X O° RET/PTC 3 D%
Byl oA fE R (DFS, M 2a) & &AfFE%R

(0S, M2b) 2R, AEEILD 17
RET/PTC 1 ®FHLBIIZ DFS 2 H 25D -
72 (p=0.0563).

RET/PTC1 Sequence

Tagman” probe

5-CCC ACT TTG GAT CCT CGA TGG TAA C-fluorescein-3,
5-LC Red705-CTG GCT TTG CGC AGG TCG CG-phosphate-3

F-primer (5'-3")

CAA GAG AAC AAG GTG CTG AAG

CCDC6 (H4)
gg’;m“ (5-3) GCA GGT CTC AAG CTC ACT C
RET/PTC3 Sequence

Tagman® probe

5-CCC ACT TTG GAT CCT CCT GAC TGT TC-fluorescein-3
5 -LC Red640-CCA AGG TCT GCT TTT GCG TAA GCCA-phosphate-3

F-primer (5'-3")
ELE1

CGG TAT TGT AGC TGT CCCTTT C

R-primer (5'-3")
RET

GCA GGT CTC AAG CTCACT C

J Clin Endocrinol Meatb. 2006; 91: 3603-3610
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REI1 FEI5

ACT B Gl
A RET/PTC3 it
" W RET/PTQT] | . 7
= /.f - ._/( RET/PTCl
W |==cssimsaasssanansast] RET/PTC3 I
RET/PTC1 ——— RET/PTC3 ACT B(avbkA—/JL)

1 Real-time PCR O 4 7 VX

RET/PTC1 B & O°3 DM E (BptEf)) %779, SEHI 1 Tid RET/PTC 1 3ktk, ) 5 Tld RET/PTC 3 3Kt %
RLTW5.

#£2 WRT—5—RBOBR

RET/PCR 1 D53 RET/PCR 3 D53

B [£34R P fif R % [£3aR P
eyl 3 1 9 n.s. el 5 1 9 n.s.
i 2 30 v's 5 27
\ % 53 . 28 52
i (18,26 and70)  (12-84) 031 i (12-84) (15-80) 009
4% 4%
f(ic ) 3+21 2+0.1 031 (C‘;> 2417 3+04 0.83
EX* 0,1 2 28 n.s. EX* 0,1 4 26 n.s
2 1 1 2 2 10
PN** - 0 6 ns. pN** - 1 5 ns.
+ 3 33 + 5 31

EX*= ISR 0 ~ 2 THH, pN*©*= flilkF ) > 7 SHifsts
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e
i

B2a. BREFREDE R

RET/PTC 1 RET/PTC 3
10 9 Riﬂr 10 4 RET3
08 08
z 06 06
= =
Lo £ e
e 02
00 e
0 50 100 150 0 5‘0 1$0 1;0
DFS DFS
P=0.0563 P=0.747
H2b. £ FRLEDERFR
RET/PTC 1
/ RET/PTC 3
10 it HEH
L?wal? = ] RET3
08 - I o
08 - 1 | b
LR 5]
& 0.4 - & 04
02 a7
0.0 L
0 5‘0 1!10 15!0 9 20 L Lo
0s 0s
P=0.119 P=0.665

X2 RET/PTC 1, 353 & Mim=e & A FE L OB
X 2a: K, K2b: &4fFHEEL RET/PTCL & 3ORBBOMZRERT. WINLARELHBIER S NR - 7278,
RET/PTC 1 Tl Rtk Bl THRGER D NEHI A D - 7.
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E

Lo, HUIRBRE CRBEZME LR T
RET/PTC 1 1Z5.7%, RET/PTC 3 1314.0% D3
FCThotz. MELDHBFEHAL TV LI 1
BIOHTH - 72. 20114E|Z Marotta & *'A3 RET/
PIC1 DHEBICH L TCORIERELTWD
25, 3-92%DIXS5DEWHAH. RET/PTC 3 I
L CIEHEBOHmEN50-20% THAH. ZhHD
FHDIEHDEIZH LT zhu 5 °'i, RT-PCR (Gl
Hik L B, real-time PCR, ¥ v 71y
M, FISHETHRBOME 217w, Ml Ak
D7 L F—EHENTORFERBAOZEOWH DM
GaiE L Cwa, HFCoMIIc X - TR
VBRLDINPD LNV EDIRFID DS, FHL
HIE T R 2HEORELH Y, Mk
DBHENPE ) PEIAHTH 2.

FURBRPLEE (IR R AR IS PRI 2 30
LITHY, Kk, BHEBTEIZOTHRVERLT
EENTWD, R CIEHIRRALIERE B
LIAMNAT YRR EORE D ShTw
B, FCRBDZ VT R, DhviE®
DY WHS I RBERICE L TIZERTZ .
—J, 4E#IZB LTI IGF (insulin-like growth
factor) DOFBOARM: % R-HEND 5 A5,
561l ECIXA RIS, ZRRMOERL D il
5D IGF-1IEEAME N EAVRERT WS Y,
4 ERES L 72 RET/PTC O L AE RO BfR O
WENRD Y, HEHEICBAINZVE ShTW
B0W Xy RN T, EAEE, WA RET
PTC1 & RET/PTC3 OFEIIZAH B ICHFR L T
WhElEEshTwAY, L L, e okE
DX I, IR & OB 2w &)
HLTWSLELDHH 5D, Puxeddu b i, FifpD
A b, MEESE MR, 7L —-FTH
RET/PTC FHII A B % BAfRIE e h o 72 &
LTwa™,

EVEEE L OBET, SHoE TIX, AEE
72w H @@ RET/PTC 1 OFEBIHIIE DFS 2594
WA - 72 (P=0.0563).

Santoro 5% Sugg 5" i% RET/PTC 1 B4
T, FEFBBNCIL L TY ¥ {ilmz % il

HE2LTW5EYS, —J, HLsOBKEEBIY
BRI L ZA BRI Lo Wi D b
%13, 14>'

Miki 513 ¥ SHEiR A R MR, bR
BRI R o 720, BEEANZE (BRED YK
7 LA%68% &20% T p<0.01) &34 &%k
Dol L MEL TS,

B 5T 3H RET/PTC DRI I BT B FIR
RHAER I SIS TE ST, BHO
M EK— L, P ORBBREILEL
Ezbhiz.

ABFZERATICH 720, NFERKETT Y 27 M
Jet (2635-2, 27#:-6) ZHLITHEAT L7z, K FEE
DOFFA BT HE PSS T — A B & D WFFe ', G
BDd 2705, AWRICHARL v, B2 A3 HEE T~
SHIEMIE 7 L.
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(Regular Article)
Analyses of expression of RET/PTC in thyroid cancer

Katsuhiro TANAKA, Yusuke OHTA, Wataru SAITO

Department of Breast Thyroid Surgery, Kawasaki Medical School

ABSTRACT We analyzed the expression of RET/PTC 1 and 3 in thyroid cancers. We used
specimens that were resected from 38 papillary thyroid carcinomas and four poorly differentiated
thyroid carcinomas at our hospital. Using each extracted messenger RNA, the rearrangements
of RET/PTC 1 and 3 were analyzed by a real-time PCR method. RET/PTC 1 and RET/PTC 3
expression were found in three patients (5.7%) and six patients (14.0%), respectively. Only one
patient expressed both. There was no significant relationship between expression of RET/PTC
and clinical features such as age, gender, tumor size, lymph node involvement, extrathyroidal
infiltration, recurrence, disease-free survival or overall survival. However, younger patients tended
to have a higher positive rate of RET/PTC 1 and 3, while DFS tended to be shorter in RET/PTC
1-positive patients (p=0.0563).

In this study, we did not find any significant relationship between RET/PTC 1 and 3 and thyroid
carcinoma. (Accepted on November 9, 2017)
Key words : Thyroid cancer, RET/PTC, Rearrangement, Clinical features
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