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Molecular Detection of Genetic Alterations from Paraffin-Embedded
Pathology Specimens: An Application in Diagnostic
Pathology of Neoplastic Diseases

Masaki OHMORI
Department of Pathology, Kagawa Medical School

Recent advances in research on neoplastic diseases particularly as they relate to the
pathogenesis of human neoplasm demonstrated that neoplasms are diseases of the genetic
alterations.

The neoplastic phenotype arises from a single cell of origin as a result of the accumulation
of genetic mutations in two classes of cellular genes, proto-oncogenes and tumor suppressor
genes, and other genes affecting neoplastic development.

The molecular basis of genetic abnormality in neoplasm enables us to apply them in a useful
adjunct to the diagnostic pathology by use of genetic markers.

This paper describes the outline of the usefulness of genetic analysis in neoplastic diseases
for diagnostic pathology from paraffin-embedded specimens as follows.

1. A useful guideline for the detection of genetic alterations from paraffin-embedded pathology
specimens.

2. Some technical problems for the detection of genetic alterations by PCR and dye primer
sequencing methods from paraffin-embedded pathology specimens.

3. Diagnostic significance of amplification of ¢-myc and point mutation of c-ras codon 61 genes
for differential diagnosis of nevocellular nevus and malignant melanoma.

4. Gene amplification of matrix metalloproteinases in relation to the spreading mode of
bronchiolo-alveolar carcinoma and acinar or papillary adenocarcinoma of the lung.

5. The detection of c-Ki-ras codon 12 point mutation in gastric epithelial tumors in Japanese.

6. The detection of c-Ki-ras codon 12 point mutation from pancreatic juce. A useful diagnostic
approach for pancreatic carcinoma.

7. The detection of c-Ki-ras codon 12 point mutation from necrotic tissue. A useful adjunct to
the diagnosis of pancreatic carcinoma.

8. A useful diagnostic approach for differentiating complete hydatidiform mole from partial
hydatidiform mole by the detection of Kogan segment from a human Y-chromosome specific
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repeat sequence.

9. Diagnostic approach for differentiating metastatic lesion from double cancer using a method
based on restriction fragment length polymorphism of the X-chromosome-linked phosphog-
lycerokinase gene and on random inactivation of the gene by methylation.

L Ui
BRI 5 > ORERBR I b EETH

HZEEMTAETHRY, BRERELZERLLT
[FRERAIBRAF DR W E D < KE T b 2 2HE
HEOEBIEEZLDRZEVEZ W, LaL
borderline malignancy % 5% & U B {4 o ¥
W, REREOHERE, EHE, HEEZruwInE
EoTHEHNHMICE LI I LI LIED
5,

SHEAERBHHI ML TOURWEES, P
b [EETORS] THZZEBHL»IIRD,
Frc [EFERT ], [EENHECT]BLUTE
BERIEL 5 2 DMOBRT ] OEE L O
BREWCHS DR ->TEY, FRIZITE—H
REEEIR T b % EE MR OwhE, b, 8E, F%
FEVE, FEOSIGHE, MEHELREERKZ & & BE%
DH 5 EEBRTCFE L OXIENDH 5,
EEERFONHER TS L 7o E—
F—, IINY—FHEEEVHOLERY, IE
FEAHED & FREA DB IS EEBET 2R &
T2 EBEMHEREETFOEROEETHESE L B
D, B—DBETOREEIZUTCEGTHRELT
DFEEHET 2 LI TER Y, HERER, ¥
g, X, WA, B, BEELVI LOLE
TO [HEREIBEELOER IPYBLETH S
ZEHEES o TR, |

W T—DDBEBTOEERKRETZ I L25%Z
DEEE BE) LLToBHERTHS LIZ
BRozw», LrL—EDBETOREY~——
EEZ, BOZHPEREOHEORHIIFRLE L
THIRT2 28 TELZDITTHS, FHfcd
VY UEBNFELRTHoN2 B D S polymerase
chain reaction (PCR) EDBFEIC & D #E Ok
o bBEETEEERFCRETE 25 1k-
7o, BEFHEHIAZ 70—V 78 RBICIT2 5 X
koL, HBICE > Tidoso 7 4 /i

HLHWE LB TE, 74V —=72H0
7% < & B luminol L2 FEHEIC & 2 IR DM
B, S4 794 ~v—y—r oy o ke k318
HESBEMT D TIRE L oo /o,

Lo L D& S 7% DNA GEETF) OB O
BIFEDETL, Zhz4Ed L IREENZEH D
JERABFRITONT VRS L3 2RO EF
TlEZzwvrtBEbnsg, IhsDEMEGHALT
MENIREERZE I & D ELD S W - R EME
T 7 4 AR R A ORER NI E A ETRE
7% DNA ZWiclRE Lk Ak & 2 ORIRES, &
GFREOBNHER & RERW, REEE, B
[E5, BEEL OBAB L UBAK IO VT, &
DL OMFEICBWTORREE b & TS+
5.

2. INTT 4 EEMRHER EDER

1) #RFEHEE7: genome size

(1) Dot blot hybridization

24, 39, 39, 39, 39, 39, 47, 108, 109, 263,
380, 467, 576, 800, 1,000bp PA_ L3 XT THER]
HETH oz, 5L hybridize U 72REET DR
HbEEhTnwi eFHzon 3,

(2) PCR (polymerase chain reaction)

108, 109, 157bp TIIFER B BIF Th 5 53263,
380, 576bp TIXHIsk, ANk H D 700, 1,000,
1,400bp CTIEHERIZTETho7z. BEITZ DD
[3200bp AT EEZ S50 5,

2) THEFNT 7 4 v OEE

M*:, P, WHE O IBEEFER LR, &
HOBG B EFEWES D D MHEKIFHES ricIh T
W, ®kD/YT 7 14 v RAKESE Cn Hon -2
TRETETNICZ XL LDV, g
HIEED S DRSS L, RIEVDHE 54 7DOHE
inld PCR ORI L < 2w, BIEH2E T % 8%
BORG L bERVEDL EFZ NS, MAAELS
77 4 VEEMETIERTERRED b O T HHRH
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AJEETH o 1z,

3. BRIBDRBIERE MBS

#HE PBS 10% &< > pH 7.2%2FHL T
WA, FRCRBRFELRO T 7 4 aiE
BAETRERVIITIRETHS., DNA Ok fhic &
#2620 E 1 PCR TOMIEMENE
WV, FHIREERICNT A NEMIRERH 5 DT
PCR-RFLP (restriction fragment length
polymorphism) &7 EDFERICOVWTRER%R
BT 5,

4, BHEHELRER

1) Dot blot hybridization

2) Southern blot hybridization

D, 2)iZw¥F b prove i3 FEHE MR C &
%, {2133 -oligolabelling and chemilumines-
cence detection system? CHASEHKIZ2ET 5 2
EBNTETAY b —T7EEEROD & 5 BTN
HR el Ty (K1),

3) PCR

(1) c-Kiras codon 12HZ2REE DR

c-Ki-ras codon 120 2R R ORI 1T &R
E D nested PCR % 7z 1% two-step (RFLP) PCR
EIDOHBW LV RERIFERECE L ko7 (M
2, 3). 3& 7% %codon 110 GCT % CCT 2
modify U 7z primer # A THICIEY, HIREESR
Bst N1OFEBEMLE —B T 5 L DT 5, HE—
DOMEZ - T mismatch T %, HEIEEDIER
“C5 bases recognition cutter T#H % Bst N1DER
HEdA & —E L CCTGG 7% 5 Bst N1izE b &
I3, codon 12GGT OFE—, F_HE GG D
WL ERPE-LIZ68D CGT, TGT,
AGT, GCT, GAT, GTT oy DGk
vy, Bst N1DFEERERNALIX codon 12 & intron O 2
HFr®H 5, PCR L TREVIOKIGHER D KY]
7% T primer O mismatch 238 Z 572wk 52
PCR G %2 Vv 7 A (Ampli Wax™ PCR
Gem 100) IZ & D ZB IV, BREICZ>TY v
7 ADEER L PCR RIGHEPES L TRIGH X
g—bL, BUEL: Ty 7 AR EBTER2RL
IR D#EEFE 25 < Hot start # %2 w7z, PCR
2 EIH X intron AN X Y NEID primer % v

53

5 e 3 probe

FI-dUTP
i @
5
IIJ-U%IJ 3
Fl Fl1
=————= Target
TN ®
LIJ-U-L{ 3
Y
HRP HRP
Detection reagent 1 0, + H,0 ®
BRLKEILEY
Detection reagent 2 Oxidized product
W= W3 — VEEL
Enhanser
NIV
I o
Light

1 Enhanced chemiluminescence ECL 3’-oligo-
labelling and detection system @ JFREE
@ Oligonucleotide & florescence (F1) =& L 7>
dUTP, FI-dUTP % terminal deoxynucleotidyl
transferase (TdT) DTFELE T T probe DY HIZFEE
XH 3, 37°C, 120438 T tailed oligonucleotide 2%
TE 5,
@ Target DNA IZ hybridization 904>
1. F1 Hi4KZ horse radish perox-
idase, HRP &3 ¥ b D% Fl
EHURRARIG & & 5, Ll clas-
sical REEFE THW A MERER
6 FBEMCRECTH S,
® HRP O&H, BB AREEWERIET 5 L%
EROBREFRET 5.
@ O3/ —NEBRLL, BIERISOMEE: U
TANIVYERCZORET TRV -8
(photon #) »M#E@E 3,

[HRP
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11 12
c-Ki-ras/12 ——GCTGGT———
c-Ki-ras modified ———CccT¥
primer (G)

Bst N1 recognition site CCITGG
GG A|ICC

2 RFLP#:OFEH

Bst N1 PCR1 Bst N1
12

.
> <

c-Ki-ras exon 1 intron

157

uncut
Bst N1 Digestion

i

114

normal
143

mutant 12

PCR2 and Digestion

> <
106
normal

135

mutant 12

X3 Nested (RFLP) PCR ¥

P

172,

HWIREYIXBst NIWEfb SV EHE X 5 &
codon 11-12DFEREERAL TYIH codon 120DZFEAHS
PFTINZVWTEWDNADE F LR 5, Ly
L uncut @ band % false positive ® Z £ 3% %
DTRZE 2T 2NiE% 5% v, PCR O Ampli
Tag DNA polymerase % fV>hid Kisid effi-
cient TH 5 H3, K& L T base misincorporation
BHOVERIBEZDIEND DY, ZNIE7Y
VEBREY IV UEIEDOT2CEidA2G
DEH L 5 X 9 72 multiple base transition T
uncut band 12 DWW Tid#h3 sequencing %17V HE
POBZNEND D, EETAD L SRV >~

[EE W & 5 FHIBREER IS 3 2 NELERSH 5 D
THEEZET 5.

(2) DNABR L ELEFALERE T ODVWTOK
HIZED~

BT PCR B8 O #& ¥ £ U T microsatel-
lite instability DRESEH SN TV S, EHM
fPEET 2 cHizh, HELERTFOLERD
% B D EE H microsatellite fHIK D EE = 5 —
mismatch repair & BEEREWE L THBHEEINT
w5,

E NOEEZFO LT EET % mi-
crosatellite #83 (CA)n % 721X (CT)n repeats @
BORLBORERASNE D, DF VEEF
D PREE M genomic instability ®H 3 & O Tl
REOEBESR DT, BROEPRICEE
J& & 72 5 high risk 3% %, &5 —2H Y micro-
satellite instability D& % BE TIXE _OFKFED
AR OEE TR L, BRZA 7V —=v 7
==tk b, EBRRILERTOEL OFAIC
7T 5 (CA)n 7213 (CT)nrepeats % & t2Ad
H| % #E L @ primer % F \» PCR &% THIE L,
repeats DIED IR LB L > TE L 2EYDOK X
S 27 IVESKUKE CIEE BB &R clE T
%, ZMEEC XD IEFE OB R LUEIHIZELR S0
T, B k0ar ra—ntL 3 0ERH S,
Fhici3dFrr 7 ) —EEX kB % (capillary
electrophoresis) A HE CEKITITZ,
A F VL0 —X 25 0RER Y W5 ik
DOEEICEN S,

4) In situ hybridization

FIEET ANV ABETF, VVEETF, ¥ lE
BIE TR EOHEBIEE LORERM 2R3 ETik
KU K TH %43, positive & negative DH|E
DEFRNAHEETH % Z & & pseudopositive D
Z & R FEIAL D 22 35 & 13 pseudonegative
ERDDTCEEVBLETHD, BROFEND S
D, BRFIEBEHREO T EERWTW 3,

5) Dye primer sequencing

c-Ki-ras codon 120 PCR E¥IZ DWW T OiEE:
FAIREED 1= 0 DEF 2 51T 5,

nested PCR EWIZ 7 40— X % )V CERKE
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L, =FYvAs7u<A R (Et-Br) #aTiREL
7z uncut @ band 2 YJEX Y DNA cell TDNA %
EBELRHNCHE 3 5. &R\ phenol-chloroform #l
Hiz X Y #ifb3 3. F U primer ZFWwWT PCR T
gL, ZEYE polyethylen glycol ZHNZ &L L
primer ¥ ANTP ®&£ 3 %, EtOH B UEZIE
WEEE U T L 3 2, 136EEDEY 2 BE
T O—AEDNA L, Izl LZNICHH
Y72 codon 12X D 30b THt DK X220b D 3 "I
WABEE TV IX IV EF T T4~—
(sequence primer, reverse) Z&H L, 5FiFIZ
HEk Texasred 2 HMER I R 2, Zhx bl
IZ DNA 25 -3 /N #K & & % direct se-
quencing %ETH 5.

AT Sanger 5 O dideoxy 35 CTH %55, Kt
DEBCIABEOTAF Y X I VAYRZEY
i (deoxynucleoside triphosphate, dNTP) iz 1
BEOYTAFYX7vAF P2 VB (dideox-
ynucleotide triphosphate, ddNTP) %jnz 5.
ddNTP izit ddATP, ddTTP, ddGTP, ddCTP
DABEESD DXL %\ A, polymerase &
ATaq DNA polymerase # A\2 5%, ZNZNLDIFE
HOETIZ ANTP & dANTP 28554 L, Wiy
DBEGAZ B, ANTP 2SEUA £ N S HEREEE 13 (i
£925, ddANTP BEA Z /7285551 DNA S
RIEEXRITH 206 MRIEZ I THEIET S, &X
DIFR G L THEMEIL LY RKENZhETh
ACGT. TRb-IHEDRZ > I:HFHI &
Kahnd, ZOBRXOREDEAERS LI
DNA Wi Eskl 2 VI L D EEBI L BE L — K
$4 X L, Adenine, Cytosine, Guanine, Thymine,
ACGT. oFEEENCHNAY -7 ¥ —D
RYTZINVT IRV IPNVECTSI74 L
BLRIKE 21T, B3 DE DNA WA S# L, IH
KEe b DOSUKE) S NIKEIIR S0 & —E R %
L —Y TS L DNA MR 23 % 2 2@ 3 5 i,
FT UL T 5, I NI T -5 3T 4
ATV A LHEET -2 £ U TEETERRE I X
DEEPRICLTRREND, 7774 LIzikEhEE
DEVMS ACGT. OEEME L HE LY %5
AED RET 2., DNA OfES I #EEEE2 W 3

55

OTHBOLE 72 RIBICHRELTDH 5.
BT PR 2 FIHK b 2w,

M A & L TIXPCRIEIEEY T i cloning
material IZ bR O BEEBFEL AL E CTEED
HEZE AR D BN TE RV OPFICH S,
BT L, THRZES, BE#EROE Y F
F—HEITHRAECOHEL I E8H S, cKiras
codon 120 HZRARE B TR HTEROHIEEER I3
BEAHEEBERDOTOWWRBALTWAIEFDEE L
BB ANERZ - 72356, BEER T, KRB
BosZEHA, —HIREEINAIOTRBAI I
WD WHTHEELEEE»D 5LEVRD S,

%1 Nevocellular nevus & EM:BEED codon 61
c-H-ras, c-Ki-ras, c-N-ras DEZEREREB L Ve
myc DGR

Nevocellular nevus

G | nge | ser DNA #5HR
ras c-myc
1 14 M 6
2 7 F 4 1
3 6 F 3 1
4 1 F 2 1
5 4 F 5 1
6 5 M 5
7 36 F 1
8 14 F 2
9 6 F 3 1
10 18 F 1 1
11 20 F 3
12 31 F 2
13 14 M 3
14 24 F 1
15 25 F 2
Malignant melanoma
CI\?S’? Age Sex DNA PR
ras c-myc
1 66 F 7 2
2 57 M 1
3 66 M
4 69 M
5 84 F 7 2
6 69 M
7 57 M
8 78 M 1
9 64 F 13 2
10 53 M
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D) ~7) OB FEDOFEHIC D W TIEEMTEICE
5.

5. BIZFMORIESRI~DIGH

1) Nevocellular nevus & EMHEEBENETD
Wriz#&1(7 5% c-H-ras, c-Ki-ras, c¢-N-ras codon

GIDERAREES L U c-myc NIBIRIZEET 245

=10)

EEAaEMM) B % c-Hras, c-Kiras,
c-N-ras codon 610D FZREE & c-myc DEEED
EEFEL L OEM E OBESEZH S 2T %
HWT, RBERLIEIIE TH 5 B E BT
(NCN)30f D85 7 4 /a2 B, EEs
FORBRAREROER MBI DOWTECL 3-
oligolabelling and detection system (Amer-
sham) % F\> dot blot hybridization {12 & D #&
BT L7, BREAEREICHIGT 5 ras probe i3
ras Muta Probe Set (Oncogene Science) %,
human c-myc I3 L Tld exon-1, exon-212 X5
9 % antisence probe (Oncogene Science) #%{#
HL7z.

ZDFER (1) MM 106 & g L ¢ NCN 12

IZFEE W& FRIC c-Kiras, c-N-ras, c-H-ras codon
610D FHZEREEDFTED 51, & 51T c-myc DT
BEHEOESHPIED shlz, MM Tl HERE R

DROSNEDED N LDOWTNNT, &

DohdbOTIRIEE bgmbléfﬁf&j‘ L, L

b c-myc DIBIE & DL —HE2 7D

DECE YD ROBEHRPHEE I NS, @ NCN %
BEHEREEZ N TV B, B o HERE
ETFOZERENZILOADOYIRZLIZETL TB

D, BEEEANOEFREICH S, L LOras &
T OEMHGIZEEL & OBRIZEVLD, B
KM OBIEEFOEMELBEET 2 LHEZ 60
5.

2) FBREOERE TR & MMP o&EEFHEiE
EEESEAHEBS o fiigst~ ) v 2 2

% 43f#3 % matrix metalloproteinase (MMP) @
FEMIRL C D FEI L BEFERE & OB RB E T
W3, fffEEERRE & L, BEEREEEREL -REE
TEBER T 5 Ifd L& & 2R EgE 2R
TIREZETAVRNRELT, &L TEEEOS
RICBES 3 2 MMP-3EE D 2 5 —45 > D5R

R2 MKENE LR BT 5 MMP-3 & MMP-LEEF OREIE & BRI R

Size . Gene amplification
No. | Age | Sex (mm) Type | Diff p v ly brs n

MMP-3 MMP-1
1 67 F 16 b well 0 0 0 — — - -
2 65 F 18 b well 0 0 0 — - + +
3 56 F 13 b well 0 0 0 — — + +
4 65 M 22 b well 0 0 0 — - + +
5 63 F 20 b well 1 0 0 - — — +
6 71 M 70 b well 0 0 0 — — - +
7 69 F 23 b well 0 0 0 — — — +
3 46 F 10 b well 0 0 0 — - - +
9 35 F 17 b well 0 0 0 - - + —
10 39 F 13 b well 1 0 0 - — + +
11 47 F 23 b well 0 0 0 - - — —
12 62 F 21 b well 0 0 0 — - — +
13 80 M 20 b well 0 0 0 — — - +
14 70 F 29 b well 0 0 0 - - — +
15 60 M 22 b well 0 0 0 - - + +
16 46 F 20 b well 0 0 0 - - + +

No.: case number of bronchiolo-alveolar carcinoma, Type: histological type, b: bronchiolo-alveolar car-
cinoma, Diff : type of differentiation, well : well differentiated, p : pleural invasion. 0 : negative, 1 : invasion
of pleural elastic membrane, v : vessel involvement, 0 : negative, ly : lymphatic involvement, 0 : negative, brs:

invasion of bronchial surgical margin, — : negative, + : positive.
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B8535 MMP-10&EE FHEBEOZRICEL T
BT L7z,

fifife_E R 1661 & 2 D BRFE24B D5 7 4
VA e & DNA 2t L, 478E 0 MMP-
3B X 24 FE D MMP-1D & B oligonucleotide
% probe & L T, FEMETHEET luminol {bFEFE
Fw X v L., e b Tix166H 7 4
43.8% 1 MMP-3m, 16%+134181.3% iz MMP-
1OEGFEIENRD & iz, BEMEORETIE24
B 512245191 . 7% MMP-3D, 2441 214187 .5%
W MMP-10# R FHEERIRZ D sh i, Fio,
MMP-3%° MMP-10D B G FIEIE S & & L7z fE
TiX, BRCHERE, nE, ) VERE, Y
VSRR R RO (R2, 3).

FRIE DB « B3, HEB 2BENRER

57

MMP-30ELENEE L% 2 57z, 7z, MMP-
3OE L TR, BB, mE, V v/ VEREE,
D oo L EEOBERS A SN, BE -
BOFHECEEZRFTHS Z EHEHL T,
3) BIETO c-Ki-ras codon 12ZENI&EHY?
c-Kiras EEFOHREAEZRICITE L OFEER
REBCBLTHRESN TV, BEBLUER
Bz DT c-Ki-ras codon 120 SZ2RE R %%
7 7 4 AR & DNA Z4iH U, RFLP-PCR
5 & dot blot hybridization EiIC X VHEL Iz &
25, KigREd 5 IZREICENL G2 R
THD, THRLLBRIKOEINE DD b,
4/200120% 12 SRAEES M E Tz (R 4).
Direct sequencing IZ &K W ERBREFE L1z & Z
% GGT — GAT 34, GGT - GTT 1#ITH-

%3 HBYEIC BT 2 MMP-3: MMP-13EETF OHIE & lERREEYNRR

No. | & S Size - Dift : br . Gene amplification
C|EE| ] (mm) ) YR ? ! Y ) MMP-3 | MMP-1
17 43 M 50 p mod 2 0 1 — — + +
18 70 M 37 a well 2 0 2 + +(3) + +
19 80 F 22 a mod 2 1 1 — + (4, 10) + +
20 75 F 27 P mod 0 0 1 - — + +
21 69 M 21 a mod 1 0 1 - — + +
22 77 M 29 a mod 1 2 2 - +1, 2, 3, 11) + +
23 66 M 22 a mod 0 0 1 — +(12) + +
24 73 M 23 a mod 1 3 3 - +(2, 5) + +
25 68 F 14 P mod 1 0 0 - — + +
26 74 F 41 P well 3 1 1 - + (4, 7, 11) + +
27 57 F 20 p well 2 2 1 — - —
28 67 M 37 p mod 1 0 1 - - + +
29 74 F 31 p well 1 1 2 + +(1—4, 7, 11) + +
30 54 M 23 P well 1 1 2 - +(1—3, 5, 14) + +
31 62 F 22 a mod 0 0 0 - + +
32 57 F 23 p mod 2 1 2 - +(10, 11) + -
33 61 F 29 p mod 0 2 1 - - + +
34 60 M 64 a poor 1 1 2 - + +
35 57 M 25 p mod 3 0 1 — - + +
36 70 F 23 a mod 2 1 2 + - + +
37 70 F 24 p well 0 1 3 — +(1—4, 7, 11, 14) + +
38 62 F 18 p well 0 0 0 - - - +
39 47 F 19 p well 0 0 0 — - + +
40 64 M 28 p well 0 0 0 - - + -

No. : case number of acinar or papillary adenocarcinoma, Type : histological type, a : acinar adenocarcinoma, p : papillary
adenocarcinoma, Diff: type of differentiation, well: well differentiated, mod: moderately differentiated. poor: poorly
differentiated, p: pleural invasion. 0 : negative, 1 : invasion of pleural elastic membrane, 2 : invasion of pleural surface. 3 :

invasion of chest wall or mediastinum, v : vessel involvement, ly : lymphatic involvement, 0 : negative, 1 : slight, 2 : moderate,

3 . marked, brs: invasion of bronchial surgical margin, n: lymph node metastasis, — : negative, + : positive.
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R4 BEEMEBEOMMBE L Kras HEREEE

5
- No. of |Ki-ras point mutation
Histology cases positive cases
Adenoma 3 0
Adenoma
+ 1 1(GGT — GAT)
Intestinal type Ca.
Intestinal type Ca. 16 3(GGT — GAT2) .I 94 N
(GGT - GTT1)
Diffuse type Ca. 11 0 1 18 -
Total 31 4

e, Z0I%5, 1613 REREDO—ERIC L A
STz b DT, c-Kiras DHEERE R IR S
D&% 5 FTRRIEH I IR S le, RUHSKN
AL RKIBRBECBLW T IMEIN TS
D, c-Kiras BEEGF DR ERE R IIFHERED

4  BERD 5D c-Ki-ras codon 12 S22 BMHE
%1 (Bst N1 T L7 PCR B 7 H' e — R %

HEBPREHICR I o TWARREHES N, %
7B DG 2R BREBIEFNC 2 DRE
BERTOBRSHIRBENTVEY, 20547
DERICR> THBEARERENA LN Z Eidc
Ki-ras #BEF O SRAET R b BRERT DM

BRVKE) Et-Br #:fa)

1: Hae IIl TH{LL7: ®X174 DY 4 X< —H —,
2,3 1 &, 4,5 BEWALTEEE, 6,7 IEEAT DNA
oy ya—n, 2,4,6 1 K4 PCR &Y, 3,5,
7> Bst N 178t PCREY. 3,5 @D B DNy
F143bp ik Bst N1 THMEINGEWEREDH 3

E)HEINS, DNA 757Xk, H5WIEIHFHEHFIZ L DY)
1) B A D Ki- d 1SR R NTuRWI L LFETILESH S, 114bp DT
) BRI L0 c _-ras codol RME= DY ¥ RER LT ISBHIN % 7= 13 TEM A
DIRHIC & B EERORHT 4 DNA.
FERAIERZ XS D7 O DEE L HikT '
HoHH, SN SMERE R DB, & R5 BFEWH» 5O c-Kiras codon 12528 REE D
AL TRINCZ U  FHAEER L ORISR EE 2 4] HiEBI
BORL R, —F, BRETIR% EOEKT — Norot | somn T
1agnosis : ’ utation
c-Ki-ras codon 1212 81} % HRATENBKL Z - T £ cases
WaIkr iﬁ%[] S5NTn3D . ﬁ'ﬁ’) fﬁfﬁ%{i}) 5 1[59;3% Pancreatic carcinoma 9 6 4
. . o - " Pancreatic adenoma 1 1 1
EEPBRETRETH N, BROZHICIER ICH Solid and cystic tumor 1 0 /
HAThareEzons, Chronic pancreatitis
PYAR 8 B 1T BRI & AL 7 R MRALRR £ % o, with pseudocyst ’ 0
N without pseudocyst 14 11 0
modified primer 12 & 5 RFLP-PCR %#f7-5 7-. Cholelithiasis 4 2 0
PCR Y13 BstN 112 & 2L 2T W7 Ao — A Gallbladder polyp 2 2 0
. . N . C 1 8
7 VESKE), EtBr i TaAERLEROERY ontrols : ’
Total 41 28 5

et U7z (K 4), PCR 38970% DIERC ATRE T H
D, FBEKE 6 B 4 Blic SERAREEIBRIT I Nz,
% 7z intraductal papillary neoplasm @ 1 iz % INigpotz (BS5)., 1Tk PAP BEBEARD
mHI N/, LarLIEFEa>Y be—Lvi2ED, JE HAKREREL, 1EOREAMEZEEL T &H
[ B B ORER D> 51 1 Fl b SZRE R I ZERE BB RBE T H > Tz,
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EERE DFEFIZ BT c-Ki-ras codon 120D224%
E?&Tﬁ&bflﬁmf HY, LrbIEEEEREERTIE
M Tho7 2 L XD, KERBEELEL,
FEEZMO ETERTH % L F 2 oz,

5) IBFEHEEE A S D c-Ki-ras codon 125325
EERHIC & 2BEOBM

ZER AR AR CERBGEAR S BB L T B Y,
BESEAERBE TRER Z L W ER EET 5,

[EHE TIX c-Ki-ras codon 120 FHEARE EMNIE
I%GLIEJJ}FErEFbuu Do, BHEEETERD oL

Y2 EBGPo TS, o T c-Kiras DEED
HZFVE@7~7J“* ELTERTH 5.

Z ZTER ZHEEZE O D WIZER T, 2N
BED BEIEBIEHEMM D N T 7 4 v EEME D S
DNA ##jH L, nested PCR % (Two-step RFLP
PCR #:) 12X 1 c-Ki-ras codon 120 f552R%5
R ERA Tz, 2409245 (100%) 3N Cict
AJEETH o (F6).

REFEAE AR 2> & OB REE T, 204204
(100%) T RTCHWHTE 7z, B & 2 KEH
fatz DNA D Z > & LAz X - T c-Kiras

gene XEEL TB Y, ZOHEREBHEEZE O
FPFERE L TBO TEHATHSE LHFZ o5,

L L ZDRETOHE X Bst N1T uncut O
1IE % band 23 & & - T pseudopositive iZ H T \»
ZABEM D H B DT, codon 12X D 30b FHOE
B¢ primer, reverse Z{E&LL, dideoxy #EIZ &L %
dye-primer sequencing T direct sequencing
PATOHERE U 1z, 200 CHERR T &, R IZ AGT+
GTT 7 #l, AGT+GTT+GAT 7 #l, AGT+
GTTH+TGT 14, GTT 441, GTT+GAT 14
Tholz FE7).

geographical |2 mutagen 2S5 7 2 AJREMEDS B

%6 BERESLMERD S D c-Ki-ras codon 1252244
EEOKH

. : Positive
Histological type No. of cases cases
Pancreatic
ductal adenocarcinoma 23 23
Necrotic tissue from o 2%
the pancreatic cancers
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K7 BIEEFRERBD S U7z c-Ki-ras codon 12
HERERDOETRA

Type of point mutation No. of cases

AGT+GTT 7
AGT+GTT+GAT 7
AGT+GTT+TGT 1
GTT 4
GTT+GAT 1

20

xRS TWHaakLadTH»o0t MY ROKRENE
e daet L]l

. . No. of Detected
Diagnosis cases cases
Partial hydatidiform mole 12 8
Complete hydatidiform mole 2 0
Seminoma 2 2

52k, A—EATOERZDEENIH S HY
codon 123 TARLELRIMA L Z>oTWwB Z
&, heterozygous ® b @ < [& — E & & D sub-
clone CEBRZBIZT2LbDOBFEET I BT
Hah3,

6) Y HFEMNBEGTFRHICL IO FRELS
B& & DRI ~DIGH

4 7 BR 1 triploid 23 K84 T (—&F tetra-
ploid) diandry TH % ODEHETH 5035, KIZZ
DORBIFSHET SN TR,

EEAENIHEBZ I X D EL O 57z 126] 0
o raryru—LEL TR ) —TDNT
7 4 AR S O DNA 2 w7z, DYZ
1 #B84>® human Y chromosome specific primer
(PH-1550-10 Vienna Lab) % F\>, PCR #EIZ &
D 149bp @ Y chromosome B EAETLTF (Y) %
M U7z, 2 ORER, 126108 53FROH 8 flic
Y BPBRHTE 2 (E8)., YR L D46XX 0%
G L OERRZIO—BI &Y, HOFRORE
AL XXY, XXX, XYY B8 Ffsh s, &
NOoO=Mix1 11 10EETHERTZ EH2Z
o5,
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7) FEBHMBA®D clonality MIRRIZ & 2 BEEIE
EERFSIE & iR

FEREN BRI DD, HRED L IFERLD
DITIGERS AN CH ECEERILTH S, M
BENERBEE_ORELE—THL2EH, &
AT clonality 2835 Z L2 X b ¥ir 4 5
ZEMWMTE S,

ZMETIX 2 KD X chromosome D 9 &, —A& I
Fa4EH#A1Z random methylation 12 & Y NG & L
%, $€-> T X chromosome _F® gene T&H % PGK
gene @ Bst XI polymorphism 2§ L T hetero-
zygous 7% case T & methylation-sensitive
restriction enzyme JH1b4& O IE# fH# & BB AH
@ Bst XI polymorphism 2T 2 Z L2k D,
FEEMIAE O clonality 2F~23 Z L3 TX 3,

PGK gene @ Bst XI 8 & O Hpa Il site & tp
DNA Wi F % PCR i X D #8IE 3 % 48, PCR®
8112 DNA % methylation-sensitive restriction
enzyme TH % Hpall WL DB L TEBL, T2
& X chromosome @ 9 %, methylation iZ & VR
Wiz b DB HEbEs T ICED, PCR D
template £ s D523, PCREY% X 512 Bst XI
THEL, 74 v — X7 VESKIKE %2175 . mono-
clonal THNIX 1 KD band U 472 w23,
polyclonal THALIE 2 AD band SFHN 3 Z &1
X v clonality 28R TX 5,
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