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Mutations of tumor suppressor genes have been identified in various human cancers. Although a few
studies concerning p53 gene abnormalities have been reported, little is known about the mutations of other
tumor suppressor genes in thyroid carcinoma. In this study, loss of heterozygosity (LOH) of tumor suppressor
genes such as p53, RB, APC, and DCC was investigated using 35 papillary thyroid carcinomas, 7 anaplastlc
carcinomas, and one recurrent tumor composed of papillary and anaplastic carcinomas.

No LOH of p53 , RB, APC and DCC genes was observed in papillary thyroid carcinomas. In anaplastic
thyroid carcinomas, LOHs were detected in 2 out of 5 cases for the p53 gene locus, but not in other tumor
suppressor genes. Moreover, LOH of the p53 gene was identified in anaplastic carcinoma co-existing in
recurrent papillary carcinoma. From these results, it was inferred that multiple genetic alterations of tumor
suppressor genes is not required for the development of papillary thyroid carcinoma, Mutation of the pb3 gene
may be associated with anaplastic transformation of papillary carcinoma but may not be essential for genetic
alteration of anaplastic carcinoma. Shinshu Med J 42 : 389—3596, 1994
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%1 PCR-LOH oW 7I 4 <

Priming region

Primer sequences

p53 exon 4

5-TTGCCGTCCCAAGCAATGGATGA-Y

5-TCTGGGAAGGGACAGAAGATGAC-3

pb3 intron 6

5-AGGTCTGGTTTGCAACTGGG-3

5-GAGGTCAAATAAGCAGCAGG-3

RB intron 20

5-CTCCTCCCTACTTACTTGT-¥

5-AATTAACAAGGTGTGGTGG-3

APC exon 11

5-GGACTACAGGCCATTGCAGAA-Y

5-GGCTACAGGCCATTGCAGAA-Y
DCC ‘ 5-TGCACCATGCTGAAGATTGT-3
5-AGTACAACACAAGGTATGTG-¥

B, FRBAER LR, SEEDNA v -2
— %\ 7z loss of heterozygosity (LOH) 0)&5‘ ,
¥ X 8, polymerase chain reaction (PCR) & /-
PSEEFIC BT %5 LOH OB #1T o fco £ ORRE,
PRI PLTRRR T3 R R 8 5 SR (S F 0
wiEbixEhehs o b, LHEBORER X ORI
PEBBETEROCHESIH - - L R ENLY, &
[, FRHRFLERES X USkaMbBoFE B L ORI
BET 2 EIHREFOMBERH & L, p53, RB,
APC, DCCififpFo#ii#ic PCR-LOH f@#hr %17 - f=.

I MREUEE
A

FC & T SN HRRPLERE3H, RS
78l kX UEBEOILTHRE bW LEE O RETE R
1 Bl X O L ERC Ve, FLERE3S
Bk, R OME LRI BM% 44, ZHE3IPICH
D, ROEBONIEFILETH - o HFERGITR
T, RFAESRE O BRIRALSEER N R ML
FENFD b, '
B Ak
1 DNA oHhhit

FURIRFLEEERISHI 3 & OSRAMURE 7 e 2w T,
BT & EE D F 2 X b DNA o 217 - 72,

RFTEREC-OWTE, BEORTE, ERE
—EREEH L= VEE LT, Fhe B -
LT, UToRETCHhH L, Tiby, 7 V42X
gy PTLIER T = v 2 0B208TF 2T HIL, Blic
B Ltc~= b ) v o =g o vRMEREKORT R %
BEELT, BUF»OATVEES & R Eiasx
BEfSSE TR L,
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2 PCR Rt & 5 LOH kst

FER O FEPC X b {T -7, 7tds, Primer i3, p53
exon 4 ¢ Ara B2 D#R4, p53 intron 6 vk McDaniel
M ER4, RB i1 Yandell & Dryja® o #iss, APC
% Boynton H2 45, DCC ik Huang B %
HERERLE Bl

PCR iz 1%, MiniCycler™ (MJ Research Inc.
2 BRI HlC V) B IR T &

loss of heterozygosity (LOH)

Informative Number of

cases LOH
p53 exon 4 17 0
intron 6 3 0

total 19 ]
RB  intron 20 18 0
APC exon 1l 17 0
DCC 12 0

* 1% exon 4 38 X Uintron 6 W& Z B\~ T infor-
mative TH - o

223 BRERESLRE 7 Ph s B G ET
& loss of heterozygosity (LOH)

Informative Number of
cases LOH

p53  exon 4 5 2

intron 6 0 -0

total 5 i 2

RB intron 20 4 0
APC exon 11 4 0
DCC 3 0
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199bp —> 199bp —>
113bp —> 113bp —>
86bp—> 86bp—>

1 HRIRZLEERE D p53 exon 4 @ BstUI JLEEE 2 HURIRRSDMEHEE D p53 exond @ BstUI 4L

ERIKEN R LD BRIKENR
Lane M 344 A<=—%—, lane N 3f5E#, Lane M &4 A X< —% —, lane N {Z#5#H
lane T XIABEMBE TS, £0b, BEET AN #, lane T RS EEBE R T, £05,
L TOR—EHITH %, LA informative case BT AN E THR—EFITH B, 28IL 3,
TH 52, LOHZ R D 7o\, i 2 54, RO EREARRE T 1X199bp @ S v F23E L, 113
informative case TlL7z\ >, bp &86bp @V F A& FEH X i,
MNP A MNTNTNT

199bp —> 107bp —>
86bp—> 44bp —>

4 FRIRFLEERE D p53 intron 6 © Mspl MLIE% D
KB
Lane M ¥4 X~=—% —, lane N (A%,
lane T FABEHBEZ TR T, E0b, BEET BN
& THEI—ERFITH 5, s informative case
TH5HH, LOH ZRD 7\ fthd 2 flik, infor-
mative case T\,

3 HRBRFLERE O HATERAEF o BstUI 4L
B OBESUKENR
Lane M %4 X< —% —, lane N 115
#, lane P (XFLIEFEEM, lane A WZRHbE
M E R, AEEER I LOH 258D 723,
Kb LOH 258 bh b,
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LA LN T

BN T NTNTNT

133bp—>

434bp —» 87bp-a

267bp >
46bp—

5 EWREIEEE O RB intron 20 DES 6 FRIRFLEEE © APC exon 11 © Rsal L% OE
WEhR S B
Lane M 3% 4 X~ —% —, lane N it Lane M X% 4 X~—%—, lane N I, lane
B, lane T IILEBHAG S =T, /£ T GREREERE T T, E2b, BETBNETAER
b, BEETAN & TRE—FEETH 5, —HEBICTH Do ED 2 fEBIF X OHD 1 ER]H infor-
Z®DN, Tikinformative case ThH %%, mative case TH %25, LOH @b 7eL,

LOH %\, HDON, Tikinforma-
tive case TlX7z\ >,

7  HRERFLEERE DO DCC D Mspl ML O BRIKEER
Lane M 3% 1 X< —#» —, lane N Zf#E#%, lane T .
BB E T T, E0b, BTN ETHEELTH 5,
EDN, T informative case TH 5, LOH #FEDH 7\,
DN, Titinformative case TILiz\
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USA) #FAVLITFO&EETCIT -,

P53 exon 4 12\ TEE, 94°C » 1208 THEALTS,
04°C » 2570 denature, 58°C - 258l annealing,
72°C » 308D extension #3041 7 1T\, DR
79°C G180 FIHEHE L oo PCR T HRIZ—4°Cle TR
7L

p53 intron 6 =DV ~CHE, p53 exon 4 & [FAI—&f:
TlTolze

RB intron 2020\~ C i, annealing OB #54°C
L L=LBIsk L, p53 exon 4 E[E—&FMEFTIT -

APC exon 11 122\ Tk, .p53 exon 4 & F—Ff4
TIT» T

DCC izo\~T i, annealing mBE#54°C& LolL
#hik, p53 exon 4 LE—RMETIT- 70,

SRR I T O R E T T > o,

P53 exon 41 DOWTHE, = v XV AT Fa—7
c, HAUE DNA #§20.], # 8 B % BstUL  (Sigma
Chernical Co. USA) 0.5unit, MREFRER23. 2.1, I
[RRER ST @ Bufferd, 8ul 211 237°C © 8 Ff K
IS5 X @ fo B, BstUL %0.2unit, &8 7% 9 AK20ul,
Buffer %2.2u1 #i0%37°C € 3 REEG £ 87,

po3 intron 6T, =y RV LT Fa—T
T, HIE DNA #510.0x], HIBREESE Mspl (ZWEERE
Heth, BEH) 0.5unit, WEEEAKLT.0pl, HIRE
Fw it o Bufferd. 0ul 20 237°CC 8 RFHIRIGE & ¢
fetk, Mspl 0. 3unit, JRBIAEFKI.0ul, Bufferl.0
1l B2 37°C - 3 RHERIG X 2,

APC exon 1lizo\WCid, HIREER & L T Real

@ eH, EFE) % IEE L. Ounit, 2
| H 130, Junit &ALV 7o A p53 exon 4 & [EIRRIZAT
el f:o

DCC izo\T L, p53 intron 6 & [ERRIZIT - 7,

EBE BN WTIL, RB intron 2000 PCR Efts
LU, $IFREESAME L J- p53 exon 4, p53 intron 6,
APC exon 11, DCC o PCR EEM%:Fivs, IR A
X b T o7,

m 8

BRI FLEERE35 4 oo FE il Rl % o> LOH i,
R2UTFRTZELTH D, BOROOEFHEETF O
WA ¢ o LOH o #8 E (LOH/informative
cases) I3, pS3WETFA0/19, RBEERF0/18,
APCHEEGFH0/17; DCCHEBTFN0/12TH - T
Fhe, FARIRERSLRER o IS EEE T o LOH 0
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R 3wt o &<, phdlEFEL2/5, RBEGT
230/4, APCE{ZF2%0/4, DCCEBTFH/3TH »
Too RFTESRE T, pdIE{EF © LOH . EEE
Bouadn bhinh o eh, EABEEBRI S VTR
bRtz ‘

1k, FRIASEEEMS 585 hi- DNA ©,
54 2 iR R (LB A 55 b huie DNA o p53
exon 4 @ BstUl B oBIkEGRTH 5, ALEE
it LOH 3188 b uindy - 1o ds, RAbE 2 flic
LOH b bhiz,

31, EFESSERAOIEHEERE, LIDEEEs X
U, RO A > 155 h7- DNA @ p53 exon 4
O BstUl JLER 1% 0 Wk EHR ¢ B %, ALEBHEE X
LOH i188» b hind - o, FAOLEHEM - LOH

TR b id, AEFHIT2ROLHECH S, 4ORIFRIC
RIS B & OETREREREIT 2 2 7o, &0
BAFESRLRD, BFEMN, WIERE, LR K
SHROVER, BEERETIT- oY, B T2RRSE S
Uiz, AES0T, BasREEREo—2o/0h
b DTH B,

B 4 43, ERRBRFLERMGGIO p53 intron 6 O Msp 1
LERI%, 5%, RB intron 20; 6 i%APC exon 11
@ Rsal 3%, K 713 DCC » Mspl i % OBRAIK
BRTH 5B, PO LOH i bhinss

o'f:o
v # . =

RB #{=FEEY SR A oI, APC R LT
DCC #{n TRy IR o E fE 2z S LT
BEELBRT 5, ¥, DCCREFII, EBRE
DHEFERDBDONLBENRDH L, T, B
DETEE BT OERPEHEE LB WD,
M7 L OB ST o#ET LI hT
B, ZhLOBETFER KRS Mg R38R,
I, B LS EOFTED bR, hb OB
BEFOTFEELIECLLOH E LTRED LR T
20010 g U7t h, SEIRRES L7 FURARTL
PEE ™ heterozygotes £fEFN, RB, APC, DCC =
Fo LOH 3#® bhilnd -t EFFR T, RB,
APC, DCC EEF 0L Him2\ T LOH OiRE %17
ST BRITTCV, L L boos &, B
RBILEBIC BT, © b 0BG EF oG
MALOBERE LS TN LR RIET B LE L bR
Bo LinL, RIS 5 BIEEETF O
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EHGCRETRESEES L CnWisWAiEEL b v 18
0T, ZORKEIWTIESHEbRFEYERRT
hiffebinee

—7, EFRERERE LD TE L, FHRRAL
PRBRAMM B 3E A X, SMuBosa gz
IO FEET L LEZLRTWY, SEOMNT, B
RO 2 le 5FROMBm B VTH, RB,
APC, DCC 5Tz LOH #8d bhishote T & &
b, FRATE RS UEORE R I ORI, =
o oBIIEIEETOMEIIHE Y R SR, Ko
BIMEEEF S L T 2 HEEY, 53 Wi,
Lynch fE{ER®, 2REPINRIERE 2 BP0 & 5 i,
TEIMERREFORELEL & B oBE EE L T\ 5
TATEEME AR X Fuis,

PERDI|E Y HThH, FRBAFEB KT
DEBEFOFRITIZE A EBDL R TV e, —7,
Ito i3, Mk s FARER AL EEMBLOM I podiEEF 0%
BRBDIE ol bbb b, FobETE, 5
Birk 3 Gl LOH %, 7 Bl 6 Plic SR w3z &
ENR LT, ERIRRAERE & 277 U 2 FR IR AL
4 IR 1 e p53lEF O LOH b=z L kb,
PS3IRETFEED, BRRMEEO RS biEL o EE
THHS LT3, FRECHEATRCET3
v — 7 =V ABFHITT - T ie s, R bEoSE
BT, RB (ntron 20), APC (exon 11), DCC
BT FOWBRERAII: LOH 288n b hieds o 2210 b s
bt BT, pbIEETF O LOH ORI Ito Hodfs &
BERETH . T, BFFESETE, B0l
EER % 5 FLEREEBIC p3EE T o LOH 233
DB R T, FE L A N Tk s
LOH 7@ bhic, thbnZ &L b, pS3BETE
iy, FRRRALEEORSiEbo—FTHA > L
& hiz, LaL, germ line i pS3BEFERAYE
T % Li-Fraumeni fE{&H © FRERMUE 0 Fed 88
BAE 70 ™%, ¥ 7, pi3MEFERYE T LM
DB, RIS R DR S X 5 iR i
RPEME ISR LT L S 3D bR o9, &bz,
RABOREO—>Th L BEEERE L, o
BETERIESLTWBEELLRS, ZAbLDE
& X b, pEBSBETERARRKRI BT 5 BETE

X

RO—oTRD B2, FRERSMLEO £
B, BloRMOBEETIZEL VHEES T 5 &R
Ehic,

FPEECR, BLCEEHR L 5Bt - <, BEMs
TTTEAR Y BEECEEMBLID 477k % v
LOH oMFE&1T » 72 +OFEE, LEEERTwH
TOCEET 5 RS, pSSE{ET o LOH
RV L, ZOEMcKT 2EROMNR, KH
BEAVCTOLAEETCH -1t E 2 bR b, BUNR
EREBOR 5 EHBYEEL WA ES RT3
BEFERORECRIFEIERCHD 2 L0555
ETnote,

v o B

FRIRFALEERE S L USRI O T 35 X ORIzl
53 5 BGIRET ORE DI, FRISILEERES5,
R DEE 7 Ml o uv T, ps3, RB, APC,
DCCi#fzF oD LOH izov~T, PCR %8t L1,
FORERBLTOZ L THB,

1 ERRIRFLEEE O LOH %13, p532%0/19, RB 2%

0/18, APC %30/17, DCC 20/12CH » feq
2 FRIRE S0 © LOH o 312, ps3s2/5,

RB #30/4, APC 230/4, DCC 2%/3CH »teo
3 AEBERo—MicRMbBEBSRs b h F

FHR T, KRoEBER K p3BEEF o LOH 2388

L RSY ch o

PLEDRER L D, FRIRALERE D 270 &R
3T h, p53, RB, APC, DCC &&BHI4IHET
ORSIE L, FRBEORE T It B Rk O
JEMEEET RS L A REM, F 2003, s
BEFORER L IR OBRETERIESE LT 5
FTREMEDVRIE Xty ¥ e, pOIEE LRI, BIR
PRELFR O RAEIEGICEEE LT 2 ATREE A E 2. B
hicws, ROMLBEOEMENELYRET 2 BETFE
BolicweEL bR,

KX OBEO—HIL, FEIEBFNFFESHBE
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