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Allelotype Study and Investigation of p53 Gene
Deletion in Papillary Thyroid Carcinoma
Kazuhiko AsANUMA
Department of Surgery, Shinshu University School of Medicine
(Director : Prof, Futoshi IIDA)

Allelic losses of chromosomes and the mutations of tumor suppressor genes have been studied in many
human cancers. In this study, loss of heterozygosity (LOH) was investigated in 44 papillary -thyroid
carcinomas using 15 polymorphic DNA markers. Moreover, DNA deletions in the p53 gene were examined in
these 44 cases and in a further 50 cases of papillary thyroid carcinoma including 8 regional metastatic nodes
using the polymerase chain reaction (PCR), with a newly developed technique.

The highest incidence of LOH studied with 15 polymorphic DNA markers was 23 % at the pb3 gene locus.
However, no LOH at the p53 gene was observed in the 54 informative cases including 8 metastatic lymph nodes
in the consecutive PCR study. )

In the tumorigenesis and progression of papillary thyroid carcinoma, multiple genetic alterations might
not be necessary, and DNA structure might be relatively well preserved. This would be related to the clinical
properties of this tumor characterized by slow growth and excellent prognosis. Moreover, LOH at the pb3
gene may not be related to the development and nodal metastasis of papillary carcinoma. Shinshu Med J 42 :

371—378, 1994
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B

i, REORIERE L) v HiEe s E
Pl bh b, BfEE T, SRLEREYRTILHE
DR & IHICHIE LB B DA Sh T
Fe -7

S, EFRBRLEER o Fed i B BE 1 B i)
WEFOREY B, SEEOLIM:DNA <—»
—wR, AERC R 2 R EERRERORE LT
ot I, HHEBOKIC IS\ TEEED loss of
heterozygosity (LOH) 2 #4 X 41T\ % 53l (&
FE-B o T, polymerase chain reaction (PCR)
W, 1M DNA =~ — OB CRIETR L
T/ NMEB O RROBRRETT 700

I M EFE
A HEWEDNA v—H—(2k 3 LOH 0igst
1 B

4445 > FPARIFLBERBEE D b & FATRHIIL L fo s s
& OfEER & SRR Ve
2 Hik

I U Ao PLEEA A & R A R S R o e A
WL, —70°CTHREL R, —iI 5 mm~10nn D%
BESERFE TR, PRt L, 15mloks
HG, lysis buffer (10mM Tris-HCl (pH 7.4), 50
mM NaCl, 50mM EDTA (pH8.5), 27% (W/V)
va i) wNAEERE, 109 sodium dodecyl sulfate

(SDS) - 0.4ml, proteinase K - (10mg/mD 0.35ml%
WL, 65°CT 3HIMERIG & ¢,

T/ = sunklAiliHE 2 ~3EEDEL
et AV FRENLT A3 — AT DNA B
ERL, 70% =% 7 — A C¥EHE, TEWR (10mM
Tris-HCl (pH 8.5), 1mM EDTA (pH 8.5) )C¥&
Lo oWl T AV, BEE 2HIE L DNA
REREE Lctk, S#iEo DNA B 40.5ng/ml &
T5L 5 TEWTHIRL, 4°CTRELL,

R L7-DNAWI 5 ug %, 4 EBEOHIRESR

(Msp 1, Tag 1, BawmH 1, Haelll) #+ +% h50
BARAWCESICEEL, KSRz s,
0.8%D7 Hr— AL VCBFREI L, =50 v 4
TR VK (1 pug/m) CDNA 2§81, #5
rAFHATCHRFEL DNAORLTME L O
DNA 80¥—HERR L1 Rik, A& 5V R
77 ¥ (0.1M NaCl, 0.1IN NaOH) rh-c15454
RESL, DNARERZ® 0, 2T, FFvaz
Y —BRYBEX ARV LT, FAhbiAe
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mE

v 7 4 V2 — Biodyne A (Pall BioSupport, USA)

~, —fHIDNAX I VR T 7 =L, ZDFA
RV 7 4R — %, 2 {FEE Ostandard saline
Citrate (SSC) (0.15M NaCl, 0.016M 7 = g+
MY v oa) CHIE, UV Stratalinker 1800

- (Stratagene Cloning Systems, USA) # A\, 7

42— DNA®RZ7 R ) vy Xagi-198,

TN =, BEMEERe R DNA ¥ S
ATV EA L~ a VK (7 % polyethylene glycol
8000, 10% SDS) k&L, 65°CT—IfiEEL, vV
NATYVEA L - a vETo e, KT, HOHKES
H7e—7DNAREL 17V F A1 €—2a VKR
TANE ~EBLESCT—IRP S eniciEE 5L,
A7V ESE—av®iTol, Fr— 7117 v&a
T4 LI LY, DNA%® [a%P] dCTP ¢35 <=
L TR L7219,

74 =% %2 fFEE O SSC Cl0FBER ©
WHL, R0, 1SR D SSC £0.1% D SDS %18
B LB TO5 CLoA TR Lice 7 1 A8 — ik
FrREA~ 1 7Y » FIBRIFEL TV 28808, 65°Cl5
SOV EBIM U Ay 7 4 & — DIKS 2 HIE - ©

- BRE®T v vy L, BB E 3z Kodak XAR 7

4 nva (Kodak Co., USA) Z@EmEL, —70°CT# —
FNESF ST T 4 — K T ol

B PCRZZRV: pSIBEFORKIZDOVWTOR
;E;TJ—

1 e

ZHHE DNA = —  — iz X 5 LOH o #&aHe FH v 7
FRIRALBRBA4ER 3 L O, Z0BOEMIC L » TE
B RRIRPLTESOMERY, FHO4RERID GRS Lk O
M, SHIDIERE Y v ETEE B\ T, Tods, JH
FEGE B & ORI R Lo A v, 0 v
AR A~ ) B A T

2 FE

a DNA ohfiH

HEMEDNA = —» —z X 5 LOH ofshic Huv -
FURIRILIARE 448 ic o v T hE, B DNA & v i,
T D fitod FURIRFLERES 0B i D W Tk, FERN H
Tissue Tek II (Miles Inc.,, USA) ita vy v ¥
(Miles Inc., USA) R L, WAESERCEHSH
L, —70°CIeTRFFE LT 2 VF ARy FEAW, &
H R X OO BT 2R Ui, 1EIR 0B
SX10um T, SR 1 Bt e 0 5 ~1080K, IE
WAL L M7 b 25T R b R L, BEIF %
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#1 PCR-LOH #RHcRVie 7 9 A < —

Priming region Primer sequences

p53 exon 4 5'-TTGCCGTCCCAAGCAATGGATGA-3’
5'-TCTGGGAAGGGACAGAAGATGAC-3

P53 intron 6 5'-AGGTCTGGTTTGCAACTGGG-3’

5-GAGGTCAAATAAGCAGCAGG-3’

#2 PRIRALBE s 5 EFRE (LOWD

Chromosome Probe Locus

Allelic loss /

location name symbol Enzyme informative cases (%)
1p *CMM12 D1S76 BamH I 0/13
1q HHH105 D1S67 Msp I 0/9
3p *cC13-515 D35685 Msp I 0/19
4p *YNZ32 D4S125 Haelll 0/7
5q LS 5.3-4 — Msp I 0/12
7q *JCZ67 D75396 Taq I 1/21 (B
10q *EFD75 D10S25 Haelll 0/16
11p *Insulin INS Haelll 0/15
11q SS6 Int2 Taq I 3/15 (20)
13¢g *MCOC46 D13S54 Haelll 1/21 (&)
l4q ;CMMIOI D14S3 Haelll 0/32
17p *YNZ22 D17830 Taq I 1/28 (@
BHP53 ph3 BamH I 3/13  (23)
17q *CMMB86 ~ D17874 Taq I 0/23
19p *JCZ3. 1 D19S20 Haelll 0/6

* YVNTR marker

#3 PCR L 2 FRIBALEED psS#EFRE (LOH)

Exon 4 Intron 6 Total
LOH Inf. LOH Inf, LOH Inf.

R IR FL BB 0 25 0 5 0 27*
(n=44)

IR B P 0 24 0 5 0 27%*
(n=50)

ERY v 0 8 0 0 0 8
(n=18)

Inf=informative cases

* EEH 36

**EEHEG 2 Bl

~7 bk ) TR EE, R TR DEFERT, MWOMEMRS O|BA LB, HHEEO 2%
T L7, BB T L00fE o fEERc, $iFl7 PEROH LI, C vy EFORERSET RS —
EViey b 2R AGCCEESS R CE AR DB, T —CHEA U DAEOFRIZ T Y H LA %
BHIROBE FLE VS E, 105%E 1~2 2mld =y =V F 7 F 2 — 7 (Eppendorf- Neth-
8, EFF10~15MEHT b L 7o, MSHEmh LA R0 eler - Hinz, Germany) 1z A b, B3k o lysis buffer
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LOH . Retained LOH
Pt.No.022 Pt.N0.063 Pt.N0.703
NT NT N T
Al= @ @ P -~
(4.1kb) (4.1kb)
A2= & @ ®e L =A2
(2.1k b) (2.1kb)
Probe;BHP53
Enzyme;:BamH]I
LOH Retained
Pt.N0o.017 Pt.No0.707
NT NT
(3.0kb) AT= WS ®®~A1(2.7kb)

(2.2kb) A2= - = @ «=A2(2.1kb)

Probe;pYNZ22

Enzyme;Taq |

374

1 BHPS3%Z7m—7&LicA—1

FOXT T A

N A T XA EEERTH
%, Pt, No,022Clane Tiz7 v /v A
1 DHE k% FD, loss of heter-
ozygosity (LOH) *¥|EZXh 5,
Pt. No.703Clane Tic7 v v A20D
7N DBFFERD, LOH & HE
Eh b, Pt No, 063123 LOH % 58D
2\,

M2 pYNZ2%7wm—7&Ltcd—1
FGoFTT A
N 3 fEs, T GABEEEETH
%, Pt, No.017Tlane Tie7 v v A
2 D% %D, loss of heter-
ozygosity (LOH) &¥H[EXh 57,
Pt. No. 70712 LOH #3B®d 7a\ s,

3 pb3 exon 4d PCR EY»HIFREER

Acc T THE L 1B 0 BRUKENR
My A X< —» —%, NIZHE
Wiz, T IBEMERY, Ly v
HilEREHE %7~ T, Informative case
FERORERF (N, T) X0 Z0h
OFERF (N, T, L) o 2481Th 54,
Z D 2Pl loss of heterozygosity
(LOH) %7\,
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BRI PLIEIR I 35 VT 2 M5 TR 2k

5001 &, proteinase K 100ug %%, 50°CC120EH
B Stz 500ul 7 = 2 — A% T 1 BEREER
Li®b, 12,000rpm CLOBHER L, EiE 2L
Ww2mldxzy XY FAT7F o —-F AN, =500
pl o7 27—l 2305 MR, 12,000rpm T
10 FREE U Aee & o0 B35 % P8 44588 Centricon-
30 (W.R. Grace and Co., USA) &L, TEW% 1
miFAL, 3,000rpm C05HHEWL Liz. = DRfES,
SREN0u BE 5 CIRVEL, Thi=y
RY PV TF 2= TUAR A CTREELE,

) v AHIOEBERT ST, kA= ) vEER
04T 7 4 VEIEERS D, BEX5 pm o 2100
FIDH L Fo v VIZI2ERIR L, ~< b 3o
VgL, TEMEE A0S DR, BRTIE o
LR E IR D L, = v _v L7 F a7
EARI, 1L.0mlDF v v v G2 B 7 4 vET
by 100% =% 7 — - CREF L e, 22 w50mM Tris-
HC! (pH 8.0), 20mM EDTA (pH 8.5), 0.1M
NaCl, 1% SDS % & A 72 IEH500u] 38 X O, 0.1%
o proteinase K #10pl #RANL, 50°CC4RE R G X
e THEBED 7 = 7 — A& X O'DNA oisis
W, B OB & BB T - 7,

b PCR K&

RIS, buffer G00mM KCl, 100mM Tris-
HCI (pH8.4), MgCl, 15mM, 0.01% (W/V) gela-
tin) 5u1, dNTP (ATP, CTP, TTP, GTP, %
200uMD 4 pl, B3R @ primer & 2 41 (50pmol),
Taq polymerase 0.5x1 (2.5Units), & DNA i&¥ids
X OB AR TN 25001 & Ut DNA oL
Tit, HWMEDNA = — 7 — DZEEC FV7- DNA 3%
Wa20ng/ kR Licd © 2 ul %, BSED50F¢
SRS T CIR 0t L 7- DNA ##10.] (J940ng) %
vy, HEAEEAC50u] & Lis,

DNA BRI (PCR) =ik, MiniCycler™ (M]J
Research Inc., USA) %MV, TORETT -1,
94°C120%) [ 4 40 3 78, 94°C30%) ¥ @ denature,
58°C30% 1 @ annealing, 72°C45F [ © extention %
301 2 ATV, L OHT2LCISORRI#E L7, PCR
ML, —30°CIlTRE L 12,

PCRIZHV 2 7% 4 = —12o\u T, p53 exon 4
i3, Ara &0 #R4&, ps3 intron 6 i3, McDaniel
LYOMEIHSEER LA (E1),

HIRREESRALE LU T 0 53 CFF » %o pR3 exon 4
E2OWTH, =RV P79 a—Fiz, HEiEDNA
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Wl0ul, HIREER Acc I (EPEERSH, B2
#0.5Units, 5 2K K17ul, $IREE TR O
Buffer3.0ul M1 £37°CC 8 RIS #7418, $IR
BESE Ace T1%0.3Units, WEHEEAR 9 ul, EIRRESE
=¥t @ buffer %1.0ul % fn 237°C e K i X 4
7o PB3 intron 6 12\ TiE, HIREES & L€ My
I 2B LUME, P53 exon 4 DS & RO HiE
TIT o T,

BRIKENC 2T, HIMREES CALE L 4 PCR B
M RIS LTSI 2 2, 15%DT 27 V7 3 Ko
AMERG, V7T RTF T RkBIERE - Model
BE220 (Bio Craft Co., HE) THWEILIz, 1 X<
— % — &1L, HeellYJHT L7 PBR322DNA (Boe-
hringer Mannheim, Germany) % i\ 72, ¥kBig,
FAREFIY AT a L FCRAEL, BIHRTHL
SRSV FRRIE L oo IEEESE BERE DAV F
DR S LOH OB HIE L,

m # g

A ZEMDNA v—H—|2 & 2 LOH ooiast
FRIFABFBUMOBREIR 20T L Th Y,
LOH v, 17p o p53fif=Fi1223%, 1lq @ Int 2 Hhr
220%, 7 q® D7S396¥R L e 5 %, 13q @ D13S54

ERAZY= 5 %6, 17p @ D17SI0ERALIZ 4 % & Rz,
fiiz, LOH 3EB» bhindotc, 11k, BPH53%
TR —TELERBOF - IO T ARkRT, PL
0223 L TV Pt. 7032 LOH %38 %, B2 13 pYNZ22
7T L L0t — 3 0F 75 AR,
Pt. 01712 LOH %3 2,

B PCREZAV pSIBIEFOREIZOVTOR

B DNA ~ — 5 — iz & A8 %1 » 7o I EER44
RV COEBRERIIE 3 RT o8 L Th b,
Exon 4 Wit % heterozygote 125 ¢, 441 LOH
TR IR o T, Intron 61331} % heterozygote 135
Blcd b 24 LOH % 588 72 b - 1z, Heterozygote
DEREF L 3BT Db, pS3EETFO LOH i,
0/27CH -7,

L OFNHEG T, WS T CI 0 H L 750810,
BEREER > DNA % Fiv - ZEE R, exon 4 108
1+ % heterozygote 132441 ¢, €% LOH 2285 fr h
- 72o Intron 623V} % heterozygote i 5 ¢H b
24 LOH %5 7z » #oo Heterozygote @ BRE
Blx 2Bl cH B, pSIEEFO LOH W, 0/27C
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B oW\ OB

Bt
Y v AEOIEREO DNA OFEEFER L, exon 4
\Z.351 % heterozygote 8 il ds\vC, LOH 127
Db leho T,
31 4 PloBK kMR %7, Informative case
(heterozygote) @ 2 Flicik, BOEFEKLLITY v
SHIERARL & 1z LOH %58 7e\ .

v & o

TEHIEHE F O FEME L O & L, Knudson'®
HRIE L7z Two hit theory 2A—f@icfBd BT\ 5,
Tiedoh, NIEGETFO™AERNE L-BEIT,
FHEGETFERVERE Y, BbeFE5T2L0)
HDChBD, BEFERE, LEREOBER,»LEETF
PO LA EAER O RED B VEFEBR I EERTH
B, WINREFOAILE ES—THDOREH, Bk
BEFIEEOTEELBHR L E LW W5, EE
1, %IM:DNA = —h —% Ao SHEoE kT
BN D, ESEERKRE L T 5 R EEER L EE
ThTuwb, Peusidks, EboZ RN X -
ThEFD4H, 0% EORFEE %D 2HALE,
B EEFOEENEE S h b, S, FRRALE
Bizouvt, I5EEOLEMEDNA <~ -2 -2 HvE
BRAT - e ht, REFEE G ThoRaEiRincis o
ThELDHUEL, LERORER X CERCHEET
BIEHIHEE T O RSO B iz S h i d - oo
oML LT, SEORBEERIA BRI ALEE
OEIEEGTFOEET 5, H5VIL, FLEMmHEMA
DIEHHEBOBA D LD LOH M S B, b
B, Bk B EIEE T o ER oS
IT&RIHDNA ~—h — I X BRETTE L L bR
VIR CHBED ML TH B WD 3D OFREMELNE &
Bt B2EFEOBRN DD, BRI DNA < —H —
ORBETE L EHEE R LOH 55w b hic phhBE T
o, BB T IR TTRE R D R L,
PCR %% vt LOH OB & To 70 LvL, HFH
T DNA = — 3 — OWET%AT » 7o 44iEF 38 L O, ol
DOS0EEGIERERID 5 B, heterozygoteSdFlm4Mlic
LOH BEbbhinhbotz, & OMEREENDL, FIR
BRI I 3\ CH R R SR AR © b A N,
EUEBMOBACL B OTIRINZ EBELME T
stz XhiT, BRIBAFEROMIMENEET ORESE
fbiziy, Hfufdmdkd W5 RHEHOER I EhTHD
AR OHER St
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%8 DNA = —» —iz & 5 LOH o#&& & PCR
e X 5 LOH oS R AR - e Bl L LT 1
BB DI O Y, 55\ ik, pSIEEAETF O
st LOH OEESE X bh b, FINRFOEBERR
FHOEE L, BRI IE 5 DRl LS
508, RIS T h R T RE Ve
Fodh, SRS O RIRIMAFEET 5, Cok®d, &
kOB T DNA s h, —Ho7 v (R
DNAKTE) oo 7+ A DigEs, T4, LOH &
LCEbabhi-TEEREL bh b, T, p53#
ZF 0 LOH 2%, exon 4 LSO EET 556
ik, %8 DNA < —» —OBH ¢ LOH @D b
had, PCRETLOHRED bRV & O,
DSBRET ORCRENFEET HHE L, BET 2K
EFORENpEIBEFCETCRATHWIES LHE
2bh5, ZhEcoRRIEC TS po3RETE
Bomaht, KPELSH T, exon 4~9, IO
intron 6, 7 COMINETHD, exon 4 O5HlE
I vtexon 9 OFHENZ D TOREITIZE AL E A
TiEls, Lidie T, ZhbORICRENFEET
HATREMITEETE oV

PS3BETF UL, T hE THIG T EIERE T
OHC, BbEHEERERARIEE T 5l
BWETFTH B, ph3EfrToREE/AE, —7
D7 VvADERTHSTHY, LOH L &HE
TIETRVOR, HEL Tt S h 5 pblfaF
DERIL, —HDTVADRREBEET v O REHR
ERNKEICH B, FRIMEHRS D ps3RETF O
TRIZDWT, ThETWL 2hOHENRI BRI
BN, RO & HTF Ui FLEEEHE e LOH
PRDTIREPNIFRS bhiryv, §E, #IH DNA
<5 =z X ARG 3 filic LOH 388 bh 2y,
PCR iz X a#Ecrk, 34#1& b heterozygote Tt
{, LOH oEE= >\ CHIBTIETARETH - o —
#, BEoILERE0EM B Th, PCRIEKR L B
WS C poS#EF o LOH B bhd, Vv Hio
IR O pSIREF I o T h, RETHES 8 FlL
ZLOH 3 biieoic, SO & L b, BRI
IEBEOSER L R, V) v ABIEEYE D,
PESREF ORI I EHER & i,

AWgeci, EEERCS ¥ h 5 EREB BRI
x4 B, SRS T EiiiE o 202 D T 77k
PEREL, FOMBHEE> S DNAOHH I L O
PCR iz X % DNA ORI Lz, -5 7 4 ¥
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PRI 81 3G T RE

7wy 7 b DNA #EY tH3BE, Beded 2y e
o HE @ B3z UCHI L T2 EESHESRE I ) 1
TZEE, CHETThRTLEMN, Zolke
1nH ARECEEMMBOEA BT S hiy, PCR
A4 203, BELIFOBAE, 5 U TFORAL,
bV & OHELH BN, Bl Ety
FREAERE T, ENEBOBAL, BREDAE -
SERENTIR e Ehe, SEMETL i Y v EiE
BEHeo - To LOH ofahil, KAk X bk
NEFTTRECH b, FH RN e gs i B4 5
FEEOMIHER CEFRTH L LE L bR,
FPRc X b, FRBAER T, %< oEMEE
TEEIFED BRI T35 pS3EETRR, KEEOxE
HFED ORI NZ ERBH LN E I te, Fh, &
DOBFRIBALIC 2135 LOH 0EE 1t & CEETH
sl & &b, PRIFFLEE BT 5 BIEEETD
TEMECOBTFE LT, BEFRETERCH LT
WRTRE Nz, —7, flfEctt L DNA B5 o k7%
BEDTAINT LN, LYErEEE AR, T
o RIF e AR BB OR G A RE L v 5 —A
FTHANREENRE S Wi,

A B

FRIRALIER O Fod 35 X SR IcBIST 2 85T
Rurediod, 15HEEOSEM DNA v —» — &\
THREEREFROMBE LT o 1ee ZORNCRLE
HE e LOH %885 7 pSSBEEFIm oW, HL < #

LI585 DNA Z3Hi L, PCR¥EIZ X » ¢ LOH
OIET BN 7o FORIEL, UTOIE L Tha,
1 %3 DNA = — & — 1 X 250 C 05 Bl fEFic
LOH »3% & BEE = Fld b hic 2y, FoEER23
%THY, WBEILLEL BSHEECH -0,

2 FEBEBOBA RS b, EME T Bk
2D L PCR¥RIC X b #ET 2N & 7= 2%, po3it
BFOLOH I, 0/54THY, Vv AHfioERE
o pS3#EFO LOH L, 0/8 Thotz,

3 BLEOHEND, PRI v do v B SRl
EFOTELE, BafEkirl s i2ihed
BEEZDNI, Fh, FRIFLERC ps3lET
ERIEE Lo BRI &£ % B,

4 KWERCH, BEMET OBERET D L
DNA %182 Pt BN IS\ DNAZE
ROBEICEbLDTERATHD LEL bR,

KX OEE L, 65 HAH S WES 2RSS
(19924F 5 H29H, f5), HosE AXsfplesns
(19934E 4 H22H, {l&), 35th, World congress of

international society of surgery (1993, 8, 27,
Hong Kong) i=THELE,

MLt 22 dic b, FPFGEOBIT Y 5L,
& EE ¥ Ui, KHIERSESSSEN, 55
AR S E S, RLUSCODNA 7o — 7%
REEL CF & Uit BT e S hT semn 41t
FIURER BB L 2,

X B
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