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RET Proto-Oncogene Mutation in Medullary Thyroid Carcinoma

Woong Youn Chung, M.D., Hyeun Jung Song, M.D.,
Nam Hoon Cho, M.D.,* Cheong Soo Park, M.D.
Department of Surgery and Pathology,* College of Medicine, Yonsei University, Seoul, Korea

Background : The molecular pathogenesis of hereditary medullary thyroid carcinoma is well known to be
associated with germ-line mutation in the RET proto-oncogene and sporadic medullary thyroid carcinoma has
been shown to carry somatic RET mutation especially in exon 13 and 16. The aim of this study is to evaluate
the genetic background in the pathogenesis of the sporadic medullary thyroid carcinoma which shows extremely
high incidence in Korea.

Materials and Methods : Direct DNA sequencing for RET exon 13 and 16, as well as immunohistochemi-
strical assay for a monoclonal RET antibody were performed from 20 cases of archival tissues of medullary
thyroid carcinoma.

Results : Monoclonal RET antibody with C-terminal epitope showed comparatively stronger expression in
tumor cells than in normal tissues and immunoreactive area in the tumor was 66.0 £40.1%. Direct sequencing
of RET exon 13 revealed 4 cases of mis-sense mutations in Codon 778, Codon 767, and both in Codon 768 and
778. One case showed a silent mutation (ACG-ACT) in RET exon 16{(Codon 926).

Conclusions : The strong RET immunoreactivity of medullary thyroid carcinoma may suggest that there
could be a genetic alteration in oncoprotein level. RET proto-oncogene mutation may be involved in the
evolutional process of medullary thyroid carcinoma in the aspect of molecular basis.

KEY WORDS : Medullary thyroid carcinoma - RET proto-oncogene * Immunohistochemistrical assay - Direct
DNA sequencing.
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velhd 4= glom, ZAEY o]2le| = CEA, histamine, ne-
uron—specific enolase, somatostatin, serctonin, chro-
mogranin, substance—p, adrenocortical—releasing hor-
mone & #H|3] ool T Y Sl vEhE F
¥ 80% 74k AP (sporadic form) 2.8 UER}A]
ok ok 20% 0l AR A 99 FH RS Hole F
A (hereditary form) 02 THE=H, 348 MEN
(multiple endocrine neoplasia) 2A, MEN 2B % non—
MEN®] 7158 F49oz BH& 4 glon, E42<l ¢
A opo) BEAow ddn

B ATFE Fto] HAHE A s BTl
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RET g+42-9] mis—sense mutation® 2 B8R =0,
#AAY7HA| RET proto—oncogene?) mutationo] dhal &
H(codone) + thekate] exon 10(codon 609, 611, 618,
620), exon 11{(codon 634, 635, 637), exon 13(codon
768, 790, 791), exon 14 (codon 804), exon 15(codon
883, 891), exon 16(codon 918, 922) Sl A=)
o e 3R 4R F9= MEN 2A type?t
familial non—~MEN familial type°l*l+= RET gene pro-
duct?] extracellular ligand—binding domain®l U+ cy-
stein residue & 5013 271 98 sk ¥4 &, axon
109] codon 609, 611, 618, 620 2 axon 119 codon
634914 71 ©o] mutation®] EAF] 0™, olof Bl
MEN 2B type intracellular tyrosin kinase domain®l
%)+ axon 162] codon 918914 mutationo] o] AL
Qrys10

gl U ATAME AhEYelM = RET du¢faate)
EHo]7} exon 13(Codon 768) 3 exon 16{Codon 918,
Codon 975)olA A Hadte] Abdso] =2k b
Aol Fojdh= Aoz wEFgdi-o,

o] & ATAHAE EGE oln nujx, ¥, dB F
Aol e tokst s oz A £A dxe &
SAARET 22 AATNSNA EAAAE o] 43 4
A AARE AAEk Qe g Adks B 748
2 Ay FAQe) 2w @ A3 X7} sbsdA
wo] F&A Xg9d o REAEY) Nagyp) gle
FALY AEES Y F YA HQqF,

4, RET D284 gt dgdzagated ) 74
FoF 9 MAA Aol g A7
T A FAGA Y AT ulg =

fu 1o

¢

ks
4

oA Tl e A ALY TR T} vl ¢
23 f9go) 23] Ho) RET dg-+axtd ojgt fas
A ATe B TR o$ = Ea gEdolqeh 1
v Aap A AR KA WAl it A%
2 A Hate] F240] FolRle| wet olef digt A
AAR) A2 daAlo] ol A HIAw

olo] & ATAl= A AU RET A5-dAtef
gt Ak AR V|2 g 2A 3 =) 33 2
o Y] FAEE WS glelebr] fla) ek Tojd
A ARG 22 S o Z RET HEE IHE o8
A2 A AN} A ollA] o)) dhd Wnr)
2 Aoz 4R exon 137 exon 169 gt direct DNA
sequencing analysisS A|&3l] RET g =50)A 2]
FEE9} RET ArdAe) dRio] o475 dobr st
s5ict
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1986 1€%E 20019 7270 B4A @3 4
gtog A XaE v F 369 FolA] et X
) 20419 WA 9 o AdE

A )
z3h wee) e 242 e s sk

e A, A, 7159, 39 A7), TNM ¥7],
F 1 g7Ao) o, AP 59 A

2odle] g F vfhge] Evjjsto] Ha
# BES % AW hematoxylin—eosin A& 3t
AL, FH) BAlolR 5 dFstel W zAsiete
4 9 DNA &0 AT8AS dolrgtor, Fyo] Bo|
z3s) 1 s Tz v} Fssh
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4. RET BH°f Oy3t HZRAjofot A

gt Tuj® 248 3um FAZ At & gulela
% A5AAAE Ax 3% FAEEAT(LSAB universal kit,
DAKO, Carpinetreia, CA) Z A% o] &A= HZA}
A BPEE AASGI 2HFdo] & w2E F UEF
Pepsing® (Bimoda Corporation, Foster, CA, USA) &
Z7 o] 487 BRI 223 FATEe] kgl Q)
olA] H|Eo)A] AZE AAEl] ¢8te] Tissue conditioner
£ (LSAB universal kit, DAKO, Carpinetreia, CA)&
158-7F 228 & citric acid buffer (pH 6.0) ol 42121
AR 15687} microwave (T00W) ol 22|18+ & RET @E2
A (Mab ; RET01, C—term epitope, Neomarker, CA)
£ PBS buffere]l 1: 25002 3A3s}e] 7} Ao 22
A ok 0B HhEA F AT 1247 A% A8
t}. Link antibody (LSAB universal kit, DAKO, Carpine-
treia, CA)E F# 9ol 583+ ¥X3t & Streptavidine#
Tris/Hel buffer (LSAB universal kit, DAKO, Carpinetreia,
CA)E 60 : 12 FAse] 487+ B3Ik FAEAITHA] S
A7E F7HA717] 98] FIEA DA inhancer (Biomeda
Corporation, Foster, CA, USA) Az & 2aAZ AEC
Chromogen (3— Amino—9—ethylcarbazole) & 10%#-7F ¥
A% & Hematoxylin®2 tlzaMe Alsisith. Al
A A A RS 10X immunoassay buffer (Biomeda
Corporation Foster, CA, USA) & AFHE3I T}

_4_



4 2 FOoZ = RET @28 A9 539 sub-
type—matched normal mouse IgGE ¥H&AIZ
1o ofd tFRFoR= AAF A AA
e, AZ Aoyt GNe] # Feuke
g wsioirh
Aol A FaE AL
F THIE(X200) A F297 5

e Mg 57

5. Direct DNA sequencing analysis

1) Microdissection& ©1&% DNA S8At F&*

H & E stain ¥ 23 slide® Aalo] AT 19 3t
2 % phenol—chloroform¥ commercial Kit(QlAamp ti-
ssue kit) & ©]4-3191 Genomic DNAS $&315=1] WA
shebde] e 228 3um FAR Audt 3 eulely i
4 A H & E 94 F F3kdv| 44 488 B 23
AFH gt FAE A&l Aol BARE #4]
# 799 248 18G FAVIRRER
g FHe| TE-9 bufferg B Fojdl =
w7k Ao WSt 45ml proteinase K A718 3 55C
oA 12~18A1ZF 100TolA 1587t 7143} PC-9 &
(480ml phenol, 320ml TE-9, 640m! chloroform) ©.&

FET T 1587 gAREE 21 glycogen(20g/ml) 3}

i
e
ol

(

Table 1. Clinicopathological characteristics of the patients

200ml 5M ammonium acetate 233718t 3 900ml 100%
70k 1087} centrifugedt 3 A= A
A F 70% dzeE 23] AAITE JAAES A2oA
AZAA LAEE EH8) AAS F 1o TESEH o2 AN
FAIZL F 4TollA B stk

2) Direct DNA sequencing™

RET 9877} 222 PCRE o)&3to] amplification
A ed), RET exon 13:&(95C X 15min+[94C X 1 min+
63C 1min+72°C 1min] X35 cycles) Z#A3s}ellA], RET
exon 162(95C % 15min+{94C X 1min+57C X lmin+
727C X 1min] X 35¢cycles %71 3ol A A8} Exon
13(254bp) 9] primer sequences= X13FW GCAGGCC-
TCTCTGTCTGAACTT, X13RV GGAGAACAGGGC-
TGTATGGA ©]3.2H, exon 16(192bp) 2] primer sequ-
encew 918FW AGGGATAGGGCCTGGGCTT, 918 RV
TAACCTCCACCCCAAGAG ©l%ith

Sequence ¥4

Applied Biosystems Prism Dye Ter-
minator Cycle Sequencing Ready Reaction Kit(Perkin
Elmer Corp., Norwalk, CT) & ©]-g3to] Al33l8]rt. Cycle
sequencing?] A2 6% Long Ranger gel& o83 A
7199% A o, Applied Biosystems Prism Model 310
automated DNA sequencer (Perkin—Elmer) & ©]&3}o

Geito] o8 LAk

No Sex Age Familial TNM Persistent Cervical LN Distant Death
History Stage hypercalcitoninemia  recurrence  Metastasia
1 F 52 - ! + - Lung -
2 M 40 - Il - - - -
3 M 43 - il + - - _
4 F 46 - 1 + + - -
5 M 57 - It - - - -
6 F 58 - [l - - - =
7 M 40 - Il + + - -
8 F 58 - ] + + Bone, liver +
9 F 34 - il - - - -
10 F 58 - Al - - - -
11 M 46 - il + - - =
12 F 54 - I - - - -
13 F 48 - It - - - -
14 F 48 - ] + - - -
15 M 41 + i - - - =
16 F 71 - il - - - =
17 F 54 - Il + + - -
18 M 32 + It - - - =
19 F 51 - M1 + + - -
20 M 50 - Il - - - -




6. RET RTAR soito] ME 39 2¥k, RET
THC OjPt HRADolY WH T AN BA

RET 93t 3ol mE TNM #7], A&

IZANEGES AT, ApRolR, RET dlof tigh 9oz

3teh B9 Aol s
[n]

EO
7. N&Q 2o 3 FHANE
RET 3Allo] djgh oduke 94 uli-&2 JBH4LHEFL
22 BAEI oM, EARAS SPSS 8.0 T2 1S o) %
3td, Student t—test ¥ Mann—Whitney U testE A 33}
Aok BE 7%l patol 0.05 °)3HE BAHSE foldt
FELE WA
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1. QAR EM (Table 1)
YAERIE ] dhdul= 8112 o]T, HAEAHL 490
A(32.0~71.041) o]oH, 7158 29004 e 1

Fig. 1. Immunohistochemical staining for monoclonal RET in me-
ulary thyroid carcinoma (X 40).

Fig. 2. Tumor-specific RET immunoreactivity (X 100). A : amyloid.

of (Patient 15)& oJ®y7t Hddol 1, 14 (Patient
18)2 8o} 7 FAgtoly QAtE o MEN lazt ¢
A=A

Zoko) thibgo) 34(15.0%), ¥E4d0) 29(10.0%) o
A dglen, gt Wi FHA7])E 3.1em(0.5~6.0cm)
o)t} AR YZ A Aol 139(65.0%) oA ARLH,
TNM 97 2717}F 741, 3717} 1390(65.0%) oIt 74
A AAAEL 199, obAEAEL 1964 W8T &
ARATA Y ase 124(60.0%) M A=A FeF
ok g9} YFHRINZAL X FE 7247 19olM A3

(45.0%), 93" o)= 20, EAF F=4 AT 5904

Ao, A 1efellA T

2. RET ¥Ne] MAYZA|SGIA WD

olz A gstd Mo ofAS ROl HEES AXAYel 3
ZH o] o3 MokAle- Kol o (Fig, 1), YAlFEo]| EolatAl &
AE)= opArs B THFig 2).

oz Azt Mol gt okAuke JguEEE 0.0
oA 100.0% 74X thekst oW (Table 2), 8k 99
WB.g0 660+40.1% °3lch

3. Direct DNA sequencing analysis

59(25.0%) °llA] EAHo7t 2= =d, RET exon 13
o] thgk DNA 97181Q%A 4 Codon 77814 24, Codon
767 (Fig. 3), Codon 76814 247t 1 o, F 4<loA] mis—
sense mutation®] LAt RET exon 169] gt +4
Al A= 19914 Codon 9269418 silent mutation
(ACG-ACT) o} FAHAE Fago) JAHAUR 240K
= RET exon 13 ¥ exon 16 E5olA E¢dol7} LAy

) Q¥

Table 2. RET immunoreactivity of Medullary thyroid carcinoma

Area of immunoreactivity (%) Parients No. (%)
00 2 10.0
1.0-10.0 2 10.0
11.0-200 1 50
21.0-30.0 1 5.0
31.0-40.0 1 50
41.0-50.0 - 0.0
51.0-60.0 1 5.0
61.0-70.0 - 0.0
71.0-80.0 2 10.0
81.0-90.0 1 5.0
91.0-100.0 9 45,0

Total 20 100.0
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Fig. 3. A mis-sense mutation in Codon 767, a change to TGC
(Cystein) from TIC (Phe).

Table 3. TNM stage, persistent hypercalcitoninemia, recurrence
and RET immunoreactivity by RET proto-oncogene
mutation

RET proto-oncogene mutation

Positive Negative
(n=5) (n=15) prvalue

TNM stage Il (n=7) 1 6 NS*
Nh=13) 4 9 NS*
Persistent (n=9) 2 7 NS*
Hypercalcitoninemia

Recurrence (n=6) 2 4 NS*
RET immunoreactivity™* 80.0+44.7 61.3£389 NS

= : Not Significant, p>0.05
= 1 Area immunoreactivity (%), mean=SD

4, RET #2A{0A SOI8O ME FY2
MOl gt HAZASIoA WHro| Ay
RET A¢-iax ddole] ©E TNM 7], A&4
TNEJEF A%, Ao FAH 2 fost A
o7} giglem, RET Aol st Weiz=glsts kg
+ EdRort W AUt e AR 1
TR E FARH R F2% Aol gUtH(Table 3).

i

A AR A B AA parafollicular C—cell®l]
A 7143t A AR 5~10%F AT, 80%
71 2k (sporadic form) &2 WERER R ok 20%0]
AE AR $A2) fA e Hols Fd9 (hereditary
form) 02 F ==, A8 MEN (multiple endocrine
neoplasia) 2A, MEN 2B ¥ non—MENY] 7158 =zl
o7 FFE F glon, SAA A o] BiHow
I, P AdEe AR 2olr) glont oAde]
Al ozt geksl, AEERE APFEL 50~60tdA F2
WA, MEN 2BE AlAgoh vix] offlojel| X, MEN 2A+

200 2ol o) BRARTR 0, B ARE 9o
5 Qg Agole 2AEUS by, Pelgozs
QPEE 9 A B TS Uekd & gk Abge
¥4, Thido] 20~30% AEo)H, HAHS 90% o4
N FEA T e MY, o) 50% o)Al
N ARYEA Qolale w7 F, 9, 1 ono| U7
Hol&-& 10% Axolr). UukAel Ake MENS F9t
=40 JARAYAOTT & 4 YA AVEAE
BAKE B 5] Age] Ul & itk 53] 248

=z
£ immunoperoxidase method® ZHA|
1eke ghals) Zv) 7 Qo= 72 83

ZA B 571 3 pentagastrin A58AME B3 ZAE
d 2712 #d £ QoY Aas FYrEA 9 9
R AR 22 AF a7t AY glorng se gkd
AR} 7P o8] AWE o g o k=4 Ul iy s
uejste] b AHEAES TE Aol AdEY 23
Bewd Jass 7EHoR AP I 4R o
ZAo] that B9 ARPETAH Faes oA E I
Aoz Ho) FA7} i Aol AlsskE A5 4
& olgsh} ofg At eI AL 9 A5HQ
NELES] 714 S8 dlo] Fxd Holof o3t Zo
2 53rs) 4F T o7 oty BHY AN dxd

MEN 7}53%, 4b#3, MEN 2A, MEN 2B o= F2¢]
108 AEEL U7l 40~95%% HaE oy,

B Ao gpsE-e fA8o) SERY A9t ©@
202 o] Ak dldo] i, HnlE 8112
2 ool Tl o, HA®L 49.04(32.0~71.0
A oot} ke thAL 15.0%, dEALS 10.0%% 7]
#9 Bael & Aol §IlaL, A WA dol&L 65.0%
2 =gtoy, TNM %71 tif(n=13) 3719 2=
t} F&2 19404 1 AdAeo] A=, FY
YA Jhel 129(60.0%) oA ABEAk F
2 71 5 AEHA IZANELESFL 99(45.0%),
1= 24, =2 AR 5o A Qe B &7
YxANMY Aol 1, AP 16(5.0%) 1M AT
A =AY 271 de RET 49444k a9
7} 5

ol
i

o oo ¢ do
o
2L
o

=
2938 Jgg gh= Ao duREd, A
100%14 RET ek8-47+2] germ line mutation®l] £J3H
wrgshe C—cell hyperplasia A4S AA 7] 304 o]#
o whgsHA a1, AbIEME RET Afidate] 244
9l somatic mutation®] 25~85%°IA A= o] A2
2939 93 g= o weAgS Y. @47k RET
proto—oncogene 2] mutation®] W& H9= thoksie

exon 10, exon 11, exon 13, exon 14, exon 15, exon 16
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] o8 codonelAl HAH =T, MEN 2A type} familial
non—MEN type< % axon 109 codon 609, 611,
618, 620 ¥ axon 119 codon 634914 mutationo} 2
A= en, MEN 2B type< axon 16} codon 91894
mutation®] o] A} Ao = F2 exon 13
(Codon 768) % exon 16(Codon 918, Codon 975) ©jl*]
RET A3zt Sdwol7l A= 9 1998
Shan & F3% d&2 APy 3 4% 23e
£3}o] RET exon 169 codon 9189149 Eddo|E &
obE gt 22 Edo] WAEo] 35%9 30%=E ek
o3t A= wrHy,

£ AT 594(25.0%) oM EAHe)7} BAHdE
t] RET exon 132 Codon 778, Codon 767, Codon 768
A4 RET exon 162 Codon 92694 EdAMo)7} wtAg]
o] 7]&e] @o] AAFAH exon 132 codon 76894 %
25 2R%F Codon 778, Codon 767 % wAEg o,
£3] exon 169 3849121 codon 918°] obd codon 926
oA o] 7|&e] Hasl gk olE & 4 Tt .
T3 fEgo] JAEHIE 290iM Ao S50l
dEAg0) 38 RET exon 13 % exon 16 2594 Sd
oI7F MR ghshedl ol FAFAAM G EdHo]
o] &2 exon 10, exon 1194 AAR] ¥4 7F5Ad0] 9
RAow Azbgrt

S 4R AelMe AbEEelM RET Azt
Aol 53] exon 169 codon 918949 Eddwe] &
7 B3 A E A5 F glE ARV 2 £ Qlvn
A3l e, Zedenius 5'¥& AbA A4 codon
9184 2] EARo|2] EX= Ao} A} FF o]
AF7} EFFelrtn B vl 9lon, Romei $V% o]9)
H|%:3 B2 S9in) olo) Hhel Marsh 52 exon 16
9] codon 918°41¢] ERIo] A= kA 3, 944
o], AFIE, ZAEY Tt 5Hs ddo] gtk
F48191 2, Komminoth $'9% 944737 2 387 o
Aol Qiltka Fgsted e F3¢ 5

2 AFo|ME exon 137 exon 1694 Edo]r} vt
AL oo} AL QN odolx] FFe] ot xo
e TNM ¥7), A%4 1ZAEdES UE, Ay
Hlasid oy BAE o7 gl Holrt gt

ojml ulx, FY, d& T AT o] T2 WY
A Al e RET A4zt 4284 miAas
BHoE FAYY G 2 X5l FHLsA Fgsta

5
g, A FAde] Yat A% AAL ool o

=

o

N2 o

A, A FAYY EAEE F3 F dvke 3ol

o, &, 3434 AL oln) RAstE G @ wFeAE

WA FAY NEE A4 ALY 5.0~10.0%% B
e Qe v, U9 RaE o) FH By g
HojupA] 2313l Qe Agoleh B-dolix 19865 -E 2001
W 797k4) AEE A SRS F 3641 HA
Aeke] 1.7%019, 20004 AF@eld AR A B
A% ¢k 1.76% (n=18) 24 A7-2] FANES} W 3o
g pojz Qit}h. YR BT A AL 1.5%
24 el fed At BHEsE oo g
£o] Bo| Foixlthky FA3ta Utk webr, ojgo] A7
9}e] ol 3fole] Yl AFAHI zlo] o]elE,
FRAEE AALE 53 RG] & WIRe] Xjolr} #ofst
%E 7FsAol o

SAlE, AL R 3B S o Y5
£840] Fobd & gtk AEe 9B Thiy, P2
o] 20~30%%! ¥, F93 90~100%7}F thEA, F54
oz FeA o), HARA AL WEA PP AA
$2 AYse A0E Uglon), 43 F MEN ¥& 2

o
BAEE, R8T, 59 Futddo] EAsER o]
of Y3t X 58% o] Asteo} St AAE APLEoR
AR QA A9t BAISo] AUyt HASH AAE B
8} RET 9¢-raxte] Soddolr) wiajde] met o8] 7}
A F7} AgHHE Ax MEN 2AZ FHFo] axE<l
B S Wtk Byl QUi w3 A AXE B
3] RET dohfdxtel E4uio)rt glo] Abdg oz gy
1 F97}F d5Folgt EAsHE 3 AZAEo] ofd &
= AAERE Fwslths $4% ok
AAZE, A% 278 9 27X8E 7FssiA st
o] dXELS ¥ F v} #38 Ak e 3
goz gy e EE A4 AY¥S wske] RET
Afazte] Aol ATt & 78S FAAE@t—
risk family members) o] X% Alsfsh=6], 27|94
BAL B2 T} A A d3 Ee] AT g1
d B9 (C—cell hyperplasia) JEjolx A=) 27
NEE v 4= gtk & RET 9¢-rAxte] Eaddo)zt gl
= 8 RN T4 BHo] EAfsk=t, ol tivll 30
Al ool ¢oZ WA Hrh wpEhx] 5A] o]Fe] A
e A FA] P AEAES AYHoE Ay,

A ool BAA e SAE HE HEA o Fag
A

(@3]

J
=

T Aoz Holglth o|4Y FA7F o] T4 i
i #&4 ARE LoH dFs 253 2 Aoz H

01 9}];}16—19)23)‘

o|X% RET 9¢H-d7el thet wdsta At 274
A A W MBS il wlg sz T
A RIgtel dig Adk 9 X 5Abe] AAHo 1 #8714
Q g $lMe RET duaaxte] gt fd8 o
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Jol ARk 1M ko] Tt
2 el abdEe] BRI st
e 13 olu] ABYF A FAHelvt
%ol B2 3H exon 133 exon 169 3l direct DNA se-
quencing analysisE A3l RET 995349 S
o] QFF dolF oz, RET dehirdAte] thst fAEH4
S A% N2ARE Al B8 = 4 #21
By FAskd wiAE dotriixt sgon, A Ay
25%°1A =Rl g v gk

¢, RET 9258 g Wedzgsislads die
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EFA el gt A4S AN S o] g3} FH-
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=
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W 7Ae] RET Ahidate] uigk f-dskd 7}
) NxAREA Eg ) 3 A dale] ek
w732 dotr izt 20002 defel| EujE A AL
Z2& Wdos RET H2E FAE o8¢ Wgxx5)s
G rbkE oA Bl A NI & Hog o4
#HZ exon 133 exon 16°] th3t direct DNA sequencing
analysisE AJ8slo] RET ] oM e] wa ¢} RET
AT Enio] F-E Yol Ax) g A&
At

1) HAzAgle Ao
0+40.1%% &2 4d=E Btk

2) 59(25.0%) oA E¢Hol7} BAE =), RET exon
13 =gt DNA 47191424 4 Codon 778¢A] 29,
Codon 767, Codon 76894 242+ 1 o8 % 49X mis—
sense mutation®] ZZE A RET exon 169 i3t #4]
AiPdo|l M= 1ol Codon 9260149 silent mutation
(ACG-ACT) °] &= rt.

3) RET dfaxt Ednole] wps TNM 7], A&

2 DZAEUEZF Q1% Aol RET Ao thsh Ao
ZA3eA ddhe B BASgH R {23t Alo)7} ¢l
AHp>0.05).

AEA o7 HE & A7} sepdel Tofjd 22E o]
3155, A4 DNA @7 gdE4 o] obd @3] exon
133 exon 16 Wit A7ol7]el 1 AN UALATH
W 4G 249 RET o] oA & s

g} 5elellX 8] RET 9914 EdRlole] 45 g
[e]

BN Ol Ak £ WA - 2
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