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HARANDHRIES I 51T 5 ras BETFHERRER
— RIS R & A o BeEd —

SRRFEFRAREE—BE (EE IHE— 5
B0 & K

BRRADFRIREHE T1L, ras BETFOERNEBHURODMBETE LTV A I LARE TR TS, LirL, =0
LR BRADFRRER LR E UTHRE LcBEIRdiew. ABRTI, 2010 BRIRESIC 37 3 Ho, K-, N-ras SBETF
%h%hmomr,:Fvn&&@ﬁ%%@%ﬂﬁ%%Pazﬁkxnybfnyb»4iuﬁ4£~ygv&§mm<&ﬁ
Lie. 217 = o3t e b BRIRE ML VA 7 61, RO LS, * o fRT sy B REL 6,
JERRFRBRIE 6 1, FLEUR1561, MMM L 61, RH(LH 1 #1755 DNA % Ui, fiH L7 DNA %, H- K- N-vas = Fv
12261BILT PCR BGIC X DB L, = FYI2TRERHLAC 6 B, = FrelTil 8D SeRTRERY T r — 7
R, 2By 2Ty AL TV IS E— g VIRTER ras RETFRRIE LY. FHELORRES T2, HEE L 6
CIRERTRIRE | i CARRERL RO, ¥FHELAOERBEE T, WEE L AITEERERARE Shi), LE
#, ROMBETRERIRDIeh -0, —~HERRSRTE, HLEE, RLBLD, ras BEFOTRIIRHE i h -
oo BRRG RS FRTFREAORRY &b s L, BUIEE CIROMIBREL L% | 61 (9%) 1, IRERERIETE 6 ik | @

(A7%) K RRARER LBz, Lo, BHEEF CIXBFAHRIED 1 Sl SERAERYEDL0OAT, LEE, $9{LET
2 ras BEFOERRIMH S hieh otz £ic, BR ras REFLROHRRE, BEETRGECEMY, FREYEHi
o T EG] & AN TR IR A o 7c. UEX D, ras BETFOLERIZARAOTRBES CRBEAD L DI M
"bELEL, Bohii—BOEATORXEBHRCEE LTV 2HHEEAEL bR, ¥z, SRR M E: ras &
BEFEROBINL, WRETZHE L URTTRETAAREFOEARICIIBRAR LS LD L Bbhi.

Key words Japanese thyroid neoplasm, ras oncogene, point mutation, fine-needle aspiration,

PCR

FRC BT ERBOBHARREOERRIL, B2 TRV
EhBLDRETTLRE 2 VIIBEERFREBEET 05~
2.4%", BRI T 0.12~0.63%"% & ivie h OBHEEW RS 5
ho. e, BEBERECR-TLBRYOHBREE,SFHER
Fie LT HHATECHIE, FROBECE - KILE
ETRATLEYFNEREYHT2L0038 h a7k, Bk
RS EMERE DB /LW &L BUTC B ORBIL BB LR
LEETHS. 40, BEOMMBE & L TER%S #lazn
fibh TR, SCHEBOZMICIRE, BREL LICEL
FTOFEUAFMEATHBY, Lal, BRABELERED
BRI RRS Az TL LIE LIZHETH H, BEHHAE
CHEBG L HEMIRE L THD T RENERE»HBET 22 &
BENT LR, BESPRBERICE Cofiin g 2 87K
THHY, WESL CNEETHDOMO0ThHBEEE:
LEDBHDE, FRRF AL LR EN-BHBEHRE RS
LA

EFEOGFEHFHFROESRIC L h, BEOHBEIC I
CEB 5L 6 BEUEDEBEET, B EETFOREN

FRL 6 F12A14R3A, FE T4 1 A23AXE

BELTWAZ LB b hY, FRIBEBZSVTY,
ras, myc, ret, trk, p53 EOEEEFOLERSD 5 IR FREM
Bt LT BRI EEI R TV 3Y, FOhT
bras BIEFOERIIBKAC KT 2 HREES TIT BN
HETH D, Lemoine 5™ 21551k 8 41, PLEER 1041+
2 Bz, Suarez HMIFEMHE13F14 8 Fliz, Namba &5 11 HL5H
WE1ABIR 3B ras BEFEREBDEBNTHB. Zhb
DHRETE, HRRERSORUEE TLERYBD LB
HBHZ L L bras BEFORRRERIIEEVR OO &I
AT DAERNREIRTL A, — 5T Karga 50 &
5iC, WA G ERER ¥ oo Tz 2 B0 3 ras RIEFE
B2, ras BEFERLEWMHNWENE L OMBELYRE L
HRELHDL. Lnl, BFRIBEBCRITAER ras BETOD
R THREZINILDIZIZEA EVEEKA L CITHAR SR &
LbDTH D, RETORE L e, FRIRER O RIES
BEREEGIINCAIES, BRDIEEEgrrinh Bt -
TWwaZ i), BRUCIBRERTIRERFELYRIFL T
WBEEZLNTVBY,

Abbreviations : Arg, arginine; Asp, asparatic acid; Cys, cysteine; dUTP, deoxyuridine 5-triphosphate ;
ECL, enhanced chemiluminescence; F, female; FNA, fine-needle aspiration; GAP, GTPase activating
protein ; Gln, glutamine ; Gly, glycine ; HRP, horseradish peroxidase; Lys, lysine; M, male
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AT, BARAADOEREBEBERC BT H-, K-, N-ras &z
FERFROEROEFECOWT, PCRELAR y b T E
FAA TV FAE -y s VERRCTRE L. 37, BER
HEMURMOBETRWEE LTCORRESRZANL BT, #
e LTHESFMERC ML TERRIIMEY v iciildd
Totz.

HEE LUFHE

.3 =

19924E 4 A 2519944 2 A ¥ TR &R KZEZ M BRESE
—ARs L UBEERER TE LR ERIRER RS Hi i 8 41
&, FRBEEE L TCERINCHEFNERUADOEE4261
PR E Lic. FRRSIMRIIFRBEELBEHRFET €21
Y= S CERR LEHENOBRE L OVRIITHZ LI HE
BLY, —80CTHREL:. ¥LFHEFMERAIELADO -
—80C TR LT Lic. FRIBER DB FIRIREIRHR
WY I ST RIS M IELERE T 61, KoLl 4
THY, FEFHEFRIERIRELLS, REZTFRIRESGF,
LB 1561, WALE L 61, RMLE LBITH -7 (F1).

J

1.5 *E

1. DNA #i

2258 [HifE A 5D DNA DL Feinmesser 5% D7k
R, BEE 500u OBEMEBER (PCR RIGEREK
[10mM Tris-HCI (pH8.3), 50mM ik 4V v 4, 1.5mM (k=
Fxrvwv s, 0.001%ES5Fv)], 045% 7 =5 » + P40
(Boehringer Mannheim, Mannheim, Germany), 0.45% + » 1 —
20 (Boehringer Mannheim), 100ug/ml 7= 5 1 + — & K
(Boehringer Mannheim)} 1266°C T 4 BFEIRIES, 100°C T10
SREnE L, 30~80u &% PCR {FRH L. *i, HEFEME
AD DNA DOz DNA #iHi+ » b (Stratagene, California,
USA) #{FEHA L, 40~250mg DER®BFL, EASFEER,
RNase T#f#%, DNA ¥ =%/ — A Tl L, TE EHEK
(10mM Tris-HCl, 0.1lmM EDTA) iz#f#E L, 1~80ul 2 PCR IZ
FT.

2. PCR

H-, K-, N-vas BEFERERD 2 ¥V (codon) 12 &2 F v
BLIZBEL T PCR & #fF»t. 754 ~—itras ’v—77
FA4=—ty b (R, XKIR) 2EALK R2). SELL O

Table 1. Histological characteristics of thyroid neoplasms
Cytglro‘gy Number of samples Total
histology Aspirated cells Resected tumors number
Benign
Follicular adenomas 0 11 11
Adenomatous goiters 0 6
Malignant
Papillary carcinomas 7 15 22
Follicular carcinoma 0 1 1
Anaplastic carcinomas 1 1 2

Table 2. Primers used to screen for ras point mutations
Codon Oligonucleotides
H-ras 12 5 GGAGCGATGACGGAATATAA 3%
33 CTCACCTCTATAGTGGGGTC ¥
K-ras 12 5 ATGACTGAATATAAACTTGT 3%
3 CTCTATTGTTGGATCATATT 5%
N-ras 12 5 ATGACTGAGTACAAACTGGT
3 CTCTATGGTGGGATCATATT ¥
H-ras 61 5 CCTGCAGGATTCCTACCGGA ¥
3 TTCACCTGTACTGGTGGATG ¥
K-ras 61 5 GATTCCTACAGGAAGCAAGT ¥
3 CTATAATGGTGAATATCTTC ¥
N-ras 61 5 GATTCTTACAGAAAACAAGT ¥
¥ CTGTAGAGGTTAATATCCGC ¥
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H L7 DNAWZ, =D 75 1 =— (500ug/ml) 24, PCR KIf
REW, FHr+v IV ERI LFF FEESHE [dATP, dGTP,
dCTP, dTTP & 500¢M (Pharmacia, Uppsala, Sweden)], Taq
DNA RV 25—+ (Perkin-Elmer Cetus, Norwalk, USA) 2.5
Bz, BEEEKCIDLE 100 CHE L. mao
B & 5 I OBRELD < 7o%, RIGHKIC 504 © 1 % 5
A4 v (Sigma, St. Louis, USA) *EB L. KISIZiy
DNA i =44 75— (M] Research, Massachusetts, USA) %
AL, BEMRAC, 14M, 7=-) v 2/ %55C, 14

M, DNA D fE®T72C, 25MEL, Zhy 191244 1LT
%A ZAEOE L. RISRTH, 7=k a 100s 200
XEBEL, FBHIE®% O DNA B % 87% . DNA &%
10 %, 3 %{ERET # = — = 5L (FMC, Rockland, USA) i@
DNA FR~—%—9 (Fk) LHCBRKEI L, SAEBs
L OMIMEREDR S EHFOUN AV FLBA L.

3. ARy T Ay b AL TV E L - g v

HIELZDNA 2ul %, Ar oy bFay bngd TV ES ¥ —
YaVE"CHERA LK. DNA ¥+ 4 = Vv (Amersham,

Table 3. Allele-specific oligonucleotide probes used to screen for ras gene point

mutations
Codon Oligonucleotides Amino acids coded for by
the wild and mutant codons
H-ras 12 GTGGGCGCCGEGCGGTGTGGaG Glycine
TGC Cysteine
AGC Serine
caGcC Arginine
GTC - Valine
GAC Asparatic acid
GCC Alanine
K-ras 12 GTTGGAGCTGGTGGCGTAGG Glycine
TGT Cysteine
AGT Serine
CGT Arginine
GTT Valine
GAT Asparatic acid
GCT Alanine
N-ras 12 GGAGCAGGTGGTGTTGGGAA Glycine
TGT Cysteine
AGT Serine
CGT Arginine
GTT Valine
GAT Asparatic acid
GCT Alanine
H-ras 61 ACCGCCGGCCAGGAGGAGTA Glutamine
GAG Glutamic acid
TAG Termination codon
AAG Lysine
CTG Leucine
CGG Arginine
cCcaG Proline
CAT Histidine
CAC Histidine
K-ras 61 ACAGCAGGTCAAGAGGAGTA Glutamine
TAA Termination codon
AAA Lysine
GAA Glutamic acid
CTA Leucine
CCA Proline
CGA Arginine
CAT Histidine
CAC Histidine
N-ras 61 ACAGCTGGACAAGAAGAGTA Glutamine
GAA Glutamic acid
TAA Termination codon
AAA Lysine
CGA Arginine
CTA Leucine
CCA Proline
CAT Histidine
CAC Histidine

Full sequence of wild type oligonucleotide probes is shown. Listed below them are
codons with the appropriate single base substitutions.
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Buckinghamshire, UK) iz HYBRI-SLOT Manifold (BRL,
Gaithersburg, USA) #FFL 7w » 74 v &7\, 80C, 2
BRI NAERE L7z, H- K- Noras 2 F v I2CIRREFHELMC 6
BEOHAERERD e —TF %, ¥z FVEITILE BEOA
EAFRDT R -7 B, Tr—FLras 7R =T 751
==y b () RER LI (EI). M TYEIE—a Yy
132y A~V A RS $ 4§ %y 2 v A (enhanced chemilumine-
scence, ECL) 3%V =5 <Y v 2 « il A7 &4 (Amersh-
am) 2\, Amersham #DF e b a - T BT D
3 REEETAFL S v BHFAFC VIS VEY VR
(deoxvuridine 5'-triphosphate, dUTP) TEHL, ~M TV EA
Kt oa vRA2T, 2R o7, BERET I -TET
SEEELTHG, F—ATFT 4 9 Y2 dF -4
(horseradish peroxidase, HRP) EES#fi7 v A4 L £ A vHE LB
MEELY AT (LERERESR, Thi X7 4402
(Kodak, New York, USA) 110~ BRI TEHE L.

Samples
 obtained by
"~ Operation
| Operation
FNA
| Operation
oo o DENA
K-ras | . .
codoni12 | }f}petatton

N-ras
, cﬁdcn 1‘21 1

. Marker

i

X

| . PCR EHOHE:R

225|052 HIE L FREMEAD TR EANnbE b DNA
st LT PCR 217\, PCR EHL TR~ —A—% 7T H = —
2 F AV BERE L (R1). ZHR5 MR, FEFREA
Fho PCR EHLFA L L 5 ICHI00EED K S & HD DNA g
B, SRS M SBohHED DNA »Hd, —
o PCR THHCHIER D - TWBHZ LR I hic.

I.XZ0y b7Ry bNATYFAE=D 32

1. FEFMEXR

1) REEE (K2)

WREED 1 T, Hras = ¥ vElDKFIck T, EFH
(CAG) D7 r —FIC ML THEBRER (CGG) DT r—T D
BRI, CAG-CGG (F g i v-TAF=v) DHRRA
TEAREIHL. LaL, oz Py TREREDT v -7

#

‘5
100bp

Tig. 1. Agarose gel electrophresis of PCR-amplified DNA. FNA, fine-needle aspiration.

Table 4. Prevalence of ras point mutations in thyroid neaplasms

Histology Number of Number (%) of
cases examined’ cases with mutations
Benign

Follicular adenomas

Adenomatous goiters
Malignant

Papillary carcinomas

Follicular carcinoma

Anaplastic carcinomas
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Met. o Ki2o
- Wild 5 Wild e
@Gn) (Lys) (Arg)  (Gly) (Cys) (Asp)

1

O B W RN - = OO 0NN bW -

Follicular adenoma

1

Adenomatous goiter

»
|

Fig. 2. Sequence-specific oligonucleotide hybridization of PCR-amplified DNA from surgically-resected benign neoplasms to
probes for H-ras codon 61 and K-ras codon 12. The mutant probe for H-ras codon 61 (arginine, Arg) hybridized to DNA from
case 5 of follicular adenoma, and the mutant probe for K-ras codon 12 (asparatic acid, Asp) hybridized to DNA from case 2 of
adenomatous goiter. Gln, glutamine; Lys, lysine ; Gly, glycine; Cys, cysteine.

Table 5. Patients associated with ras mutations

Patient Age Sex Histology Tumor size Metastasis" Mutation
number  (years) (cm) Site Codon
1 73 F Follicular adenoma 3.5%2.5 - H-ras codon 61, CAG—CGG
(Gin—Arg)®
2 62 F Adenomatous goiter 2x1.4 — K-ras codon 12, GGT—-GAT
(Gly—~Asp)”
3 43 M Follicular carcinoma 4%2.5 - H-ras codon 61, CAG—-CGG
(Gln—Arg)®

F, female ; M, male; Gln, glutamine ; Arg, arginine ; Gly, glycine ; Asp, asparatic acid.
Y — no metastasis.
¥ Amino acids coded for by the wild and mutant codons are shown in brackets.
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~OREIRDT, ARARERIBE I hRr o7z, —RE
BERBETIL, Kras s PV 1R2TLH0A, EFEO GGT
DTE—T ML TCEERERD GAT 07 v -7 ThHEE%
W, GGToGAT (F Vv v—T7 AASEFVE) ODHERRER
AEHEEIRT., LBL, oz VY TERIO T v — 7 A0k
ARIFEDIh 5T

2) BHEE (K3)

WHED 1 FI<, Hras = FYBIOBRH S WTEREHO
CAG D7 e —7ItMr CHBRRERD CCC 07 m — 7 ITH
LTHREEEED, CAGoCGG (FAL & i voTaA¥=yv) D
SRAEENMEE  hi. Lal, o= VY TRERRO S
B— FADREARRDIh ot EILEMIE, ROLE 1
ATREFERRD S v — T ~ORA LGRS T, LR ras &
EFIIBREIRE 2.

|

2. RS [HAE (K4)

HEETH, kbl pled, Ho K Nras = F 12861
T, FRFHREADBEG LA UK EFHO Y v -7 TfEY
Bdlh, BRHO v — 7 TCREEGERATER ras Bz F1T
BH IR -T2

M. H-, K-, N-ras BIEZFDI K 12&61 DRAKTR (F

4)

2% MM & T HEROK R abhEs L, RUEES
TERRELLAT L H 9%) @, RERFREEG6 fI+ 1 41
(17%) W SRRERELTDI. Lhrl, BREF T, MBS
1 SRRERYBADI-OHRT, LEE, RO{UETIER
ras BETFIZBEH IR 7.

V. ARALTENRDHONIEF (F5)

Hras = FVBLCHBRRERYBOHRBREL, Kras =

H61 K12
wild wild

CAG AAG CGG GGT TGT GAT
(GIn} - (Lys) (Arg) (Gly) (Cys) (Asp)

Papillary carcinoma

~ Follicular carcinoma 1

~ Anaplastic carcinoma 1

st =
2 - -
3 , i:  %Q
. .

e o
8 -
9

10

11

12

13

Fig. 3. Hybridizatibn of PCR-amplified DNA from surgically-resected malignant neoplasms to probes for H-ras codon 61 and K-
ras codon 12. The mutant probe for H-ras codon 61 (arginine, Arg) hybridized to DNA from case 1 of follicular carcinoma.
Gin, glutamine ; Lys, lysine; Gly, glycine; Cys, cysteine; Asp, asparatic acid.
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Wild

CAG AAG CGG
(GIn) (Lys) (Arg)

Papillary carcinoma =

sy

— 1
2
3
4
5
6

L7 e
1

Anaplastic carcinoma

H61 K12

wid
GGT TGT GAT
(Gly) (Cys) (Asp)

Fig.4. Hybridization of PCR-amplified DNA from aspirated tumor cells to probes for H-vas codon 61 and K-ras codon 12. In all
cases, DNA hybridized to only wild-type probes. Gln, glutamine; Lys, lysine: Arg, arginine ; Gly, glycine; Cys, cysteine; Asp,

asparatic acid.

FUI2il HRAERZ RO RBERTRBECEMIL, BRE
ReBZ3leh > oioigEcRERT REEDES &
R, BRI RIS -7z, 1 Hras 2 FvBlos
RATRYADL-HEBRBOES T I, EBO X & 32
4X25ecm ERRKEM A, BRITED I 1.

% 23

Ras &fzTF1x H, K-, Nvas D 3EENSLRALEBEF7 7 3
V=% LT3, TORETFEMIS TE21,0000EHE
(p21) THIRREDOANENCRET 5. p2l 1 GTP, GDP 2#&
L, GTP #iV vt LT GDP Ic& %2 5 GTP 4MEEEiEs
iDL, MROBER L O LICBIS T 5%, ¥ 1ras BEFIT
12, 1355V I61BED 2 FVTHDEERERIZI VT I VB
BBV B LERLI A, ROBEBtes sk TLEL
BRTWAY, 2% hIEW p2l OEME TH S GTP Bz
GTP HiEEEHZE M {LE 3 H (GTPase activating protein,
GAP) L#A L, GTP 4 #BEROEHILC L GTP »
GDP 1ifii v vt S WREME © p21-GDP iz E# I h b
M, BRLM p2l i3, EH p2l ke GTP 4 @B RiEM A VE
Wied, EWRMO p21-GTP BMick L & h, MEBEL (R
ELEHLEZERITLHEEEA T EY,

HL{De FERBEEVT ras BETDOABREEIRELH
Twah, ZEROFELEHIBEEBCIVRE T3, K-

ras BIEFERIEEEOHNY, KBEDOK50%, iEEO
HRIED BN TS, Tz, Hras BETFERIIENE O
10%, B#D10%1Z, Nras BETFERIEXRECEOW
15%, BMEHEAMEOI~TONITHRE IR T2, T,
RIBFC B TREEHOBETERVER S A TEEBEH
SIREY B TABRCED SBMEIEI R Enbi-TE,
ras BIZTDERRERIESBLOMPORE R - B Z LA
REINTVADY. STHKOFRBEE TL H, K-, Nras W
R OBEFICAERRERYBDLZENBEET TR, +
DEEIREEC IO I FEEH, WRIFET0~85% (¥
#32%), BEFFREET21%, BB T0~100% (Fi
41%), FLEMT0~62% (FHLT%), Ko (L#ET0~60% (F
959%) L7g o T BIWEE g el DA LT B
BETY ras BEFERNEDORHZ LM b, BREBICE
Th ras BT OERRERIBEEMHOUMOBRK TEZ »
TBZEAREIRTLAD,

—7%, AHTIE Yoshimoto HAY, JERaMEE24F% 5 4l
(21%) W ARAEREAD D DD, ALIEH L R{LE 1
FITRERZDIDILh o2 LD, BAATIREREED—
WTOh ras BEFERVBREHAICEELTWBEHELT
WAY, SEOH OB T, RERTRRE 4, Bhig
150, Wik 1 flwe SRAER LR DN, AEE L RHL
BCRERELRADT, HAAOTRBREBCRT S ras BETF
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HERTRIFCKICH LERETH D, EEXRBDLAZEMK
HLEOLATVAAEELAEL LN,

LIET L h, BARZEKE CRRREOREARHEHIOHE
BhERBRDADD I ENEbATW . PREEEERE
AT (1977~1988) ok iuE, ALIEMT9.4%, ¥EATRE16.6%,
£{LIE2.5%, BEREMEL.5% &, AATIRABEBOREHED
B, WlaEs L URMUBOBEENMEVT. —FF, BOKTIR
JERIRE A 20~39.3% , R {LBA20~25.7% & &<, FLEEIT
95.3~519 L e\ z ok a e ERETARAL LT, R
ERTF, Hioe— FEREOEVWHEETHILELDATY
5. thbba— FRSHE TR, LEEN D ERE, R
SEBRE D EANEZICHEREIR TR D)W, EEAA R
iz - FRMASEOY R & b B 41.8% 5 529.7%
~, FRA{LREA36.9% 7 523.8%~ L EITEL L, FLEMEIT
7.8% 7 533.4% LMW EREBH WA, BHAARLHA
1~2mg LEEADRHIOES =2 — FEERTHZ L™, 4
O RENFHEET, BRECRS(LBORENMERETDH
BLED—RTHBHEZELOAT LAY, 53— FEREDOEN,
Hk g ORFAR O L ORBCHET A0 D THES
FrH B E I ATHEHD, BB Shi bits — FERED ras B
FOARRERIC b BB TEELRLTLAY. Tichb,
HmHIrE — FEREOR - o0MIc BT, FRIRE
BB D ras REFOARRER LB LR, HRRE
CRID ras BEFERIE, 2— VERE 1R 46~T0ug OF
FUY 2 v (~VHY =) TIE8L.6% L BRI 57, =2~ V&
REL1H 190~550ug D=2—77v 5V F (AFF) TX
16.6%ITEleh otz &, FRBEETO ras REFERI
FFUY 2 VTR THoteht, =2a—7 7Y FF VY FTRE
W% THD, EHRAFHETRAKE IERLRDILM -7
CERHEL, HREELERECEVUL, - VERTRE
2 ras BETIERY N LEEBLOBRLE - T D EENY
FELTVE. Lidi-T, SEOERTARAOFRRER
D ras BEFEERMEEE TH o2 &2, BRADE—F
ERENSVI LR LELOTHE LH#NTHZ & LATRE
b LRI, L Lictih, ras BEFERYSIEEZ TR
ReLT, 2— FERRRUMSC, BHRE, BENER,
m#E TSH BE, BRpiaLbELobhTEI®, flx
Wright SIL@EORAGHEEOFETCTRIBERE 2 517,
ras BETFOSEATEYRE LLRER, FRIIESHERE
DHHLDTIY, L DTINY L EN b o1, IR
R - 7o e T, Kras BETFOERIIKRMEREECOE 5
L DTE0Y EBFERTH T, BWEREOEWHDTIREXTH
b, BEHEN Kras BEFORERERES| 2T LIcTEE
PRELTWAD, SEADRLNS—BOERT ras BEFE
RARDORIZE LD, BRENEHE, 2 VEDELERN
EIeBER T OB T ras BETFERY N LERLC
BELTWATRERLERTALEN DL LEDLNSD.

FREEE OB L LTRBEERE, X & CT, BEFH
BT L OEGZHPENRS MRS EV-ShTWA. 0
T RHIRE MAZFERAHE TRETRVELERTE
BHBHEENSRDEFRALIRTED, REXAVLAT
o EREEBCAT 2 MO LRARD L, FHERCED
BEOKRA LR Lic & ERTWAYS BIRIBER W BT
BRHBE ML OB 1 ~11%, BBEZ1~8X% TR

N

EEI365~089%, B RIEITT2~100%TH 0™, HICHEE TIRE
PRITEO~0% TH A, Lr LElE, BEEHROBER
MECIREBEG I EREMCHREIND LD EERINTS
h, MRS CTHEBREEE: ORFIITAIETH A, £ Z
TENBRENTAEENRDENTER. HEOHFEYFE
WREOESIZ L 0, FRBEFHCEOTL ras BIEFOAE
REROfIZ, DNA 2 F4{LD@m?, EEE 11ql3 DX
49 gtk 3p DREY, ret BEFOFEHE®, pb3 BEFD
SERETRY T P LBRERBCEETAEEFERSRVIS
RTHEY, ZThOOEEVRIETAZ LX) FRREED
EYENEREBEATECHIIE, BECLeLIhERE
LREVLORDE. SEOEFKS ML A7 & TR
ras BETFOERIIBE ERth - o2, BRRSIHEE AV
7z ras BEFEROBTIRINRE TLH & LTHTUE TS
B ERBbMhET T, UL ras BIETOREIET TIT,
HAACBITAEEBREE DRV L b ORI
BRNDA LEZ LN, OBEETFITOWTHERIRSHE
EAGEFEIGHETETH D, SEMOBETLEDIEN
DEREFEROBH 2T LEMIEETEHORREICOEF
MTExBHLDEEDRS.

¥ il

ERBEEO H-, K-, N-ras BEFEAERD I Fv12L 2
FUElo HEATROEEY, FRIRE ML FHFRELY
Fils, PCREEE ARy b TRy b AL TN EL €= 2 viE
FHESTREL, UTORREET.

1. SEFHEAOBSHEE T, EREEL FI Hras =
¥ 617 CAG—CGG @, REHFRIRE 1 Flic Kras 2 ¥~
127 GGT—GAT DABRRER LR D

2. WREFNEAOE®ESE T, EIE LI Hras = F
vB1T CAG—CGG D AERER YT dien’, BB LRI
JETIE ras REFOBRIBHE I N 1.

3. LRI MY RGBT, LEE, RaEEL
ras BEFOERIBH I h .

4. BRIRE MR FEEHEAORREALED L, RYE
BE TR BIRELLflk 1 f (9%) 1o, BRIERERIRESG §i+
180 (17%) 1T SRRER B DI, Lo LEXEE TS
L Bl SERERY DD OLRT, FLEEE RPLETIT ras
BEFOERIBH IR, -T2,

LEORRI D, BEAADCRRBEE T ras BETOER
B AR B AT, BREFRO ET ras BIZTF O AR
RERIBOAI—BOEFTOZEE L T2 ATEE,E L
bhi. Eto, BRREIMEY A ras BETEROBITZ
WAIRE T2 & LCHITTAEX 2, BARANICRIT 2ERBGYT
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Abstract

Although high frequency of ras oncogene activation by point mutations in thyroid neoplasms has been reported in
European countries, little is known about whether this is the case in Japan. In this study, the frequency of three ras oncogene
mutations (H-ras, K-ras, and N-ras) in 42 benign and malignant thyroid neoplasms in Japan was investigated. DNA was
obtained from 34 fresh surgically-resected tumors (11 follicular adenomas, 6 adenomatous goiters, 15 papillary carcinomas,
one follicular carcinoma, and one anaplastic carcinoma), and from 8 samples obtained by fine-needle aspiration (7 papillary
carcinomas and one anaplastic carcinoma). The DNA was then amplified by PCR and screened for mutations using
oligonucleotide-specific hybridization. In surgically-resected tumors, ras mutations were detected in one follicular adenoma,
one adenomatous goiter, and one follicular carcinoma. No mutation was found in the papillary carcinomas or the anaplastic
carcinoma. In samples obtained by fine-needle aspiration, no mutation was identified in spite of there being enough PCR-
amplified DNA. In total, ras oncogene point mutations were detected in 2 of 17 benign lesions (12%), and in one of 25
malignant lesions (4%). The patients with mutation-positive lesions showed no differences in clinical characteristics from
the patient with mutation-negative lesions. These results indicate the low frequency of ras oncogene point mutations in
thyroid neoplasms in Japan, suggesting that the activation of ras gene may play only a minor role in thyroid tumorigenesis in
Japan. Although preoperative gene diagnosis of various neoplasms by detecting the ras gene mutation using PCR
amplification may be possible in terms of technology, its application to thyroid neoplasms in Japan would be of little use
because of its low positive rate.



