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T ZHRIGH T Kras FEBRIZ AR ORI &
TOZWHIERICET A5

SRREDFABET EHHOHERPBERNE (EAF | BRA ST
BT BE e

RS TRAFMICHEE L DRI LMERICBVTKras 3 FY 2OBEFE CERICRBEENLI L LY, B
M Kras BRORBIZEBOBKIEL LTRELPEIFELN TS, L L, BEBELATLERELARBEEZHVS LR
BRI R T 2 Kras ERORB ENLBHEDTDH Y, ZOMIFRKEIMEL L > Twa. $72, MBERRRUIIE—E
OEMEETALNOALTEL, BREIZNELEHELE5 2%, 22T, #IZTOLFH RN TE 2+ 2HBHIC BV TKras I
Fr120BRESHEORMEETHCTRF L, BIEEBOBKHICB VTV 22 BREFTI02HLMIILEL) L LA,
PIAESE RO MEAT P R E 4 & B2 (endoscopic retrograde cholangiopancreatography, ERCP) A 20— 705 |3E 2 FI/H L <TH
L7+ 3R & D i L2 DNAIZB W TER T L VIR IR (mutant allele specific amplification, MASA) #, PCR#
MREEEWT A B % B4 4 (PCR restriction fragment length polymorphism analysis, PCR-RFLP) i#, A 7V ¥4 ¥ - a » 70
727 % 8 v (hybridization protection assay, HPA) %V CKeras 3 F 2 12OEROBRE LT o 72, ZHEEEP Kras
I K 120ERIZFER 25T PCRRFLPH:T42 % (16/38), HPAET37 % (14/38), MASA LT 66 % (25/38) (2R &7z,
¥ 7-, BERE CTIZPCRRFLPIET32% (7/22), HPAIET32% (7/22), MASAHTS55% (12/22) ke &z, —J, 184
T PCRRFLPH:T16% (6/38), HPAHET13% (5/38), MASAET32% (12/38) 1238& b 7-4%, RHEEMREHIELE 2040, HR
ARE2260, HHBEE 204 TIE PCR-RFLPEE, MASAHEWTNIZTORTHEETH o7, MERTTOKrasa F120%E%
W3S B L M TIZ PCRRFLPEET 78 % (29/37), HPAET66% (19/29), MASATET 81 % (26/32) IR S, BEHICIL
THTHBEIZBIT AN D, WTFRLERTH-7. DL i2, ERCPERICHEES I HEIZRNL2+2
EHETOKras I Fr 120 ROBILEE R, MEBEOBE L TERWY, SEREOMASAKEH VS L Kyasa F 12

PRIEENTZ.

Key words K-ras, pancreatic cancer, biliary tract cancer, duodenal juice, pancreatic juice

MELBERGZWEOEERHEA REE - —ORELR Y
L&Y, HAREHT LS OBNEIEIEE I2m R Lo,
KR LTEYBHHIE L {, BEROM LEH TV ALNT
Wi F 7z, BAERIIERAKBROBEO LI IIESIIITR
hwieo, Bk &L OBENREN L DR v, T,
EERBIZET 2 0 TS OB IZ L Y, BECHA O
BRET, BIOHEEFREEORIT A I EPHL PSR,
B2, b P ORBEOKERSE 502 BEE CKras I K2 120
RERERDIEBARMT75 —100% & BERIZKEBT 5 Z L2
LRIZENTI Y, HWEDOEHL Y DORL LT, BHREMO N
PHLEEHENTVA, UHECIIBEORWIREE THINT 24
Bk v B~ L) RS ABeOTREVIEW) B
RED, + 4B NS TR LB I ZIRIN L 2o AR M R

FH104E 9 A 18 A5AF, “FEU10410 A 23 HZH

T4 OlEg~ — 7 — L EEAREEREEMEL, BREOR
WINERL & ET2HEET o TR W, &) %k
BB T, BEURHMECKras T F 2 120 MBERIERIZ
BT HILIZIEH L, 47 LT i & 2 MRS IR
BOLZEREL L 7 R S B0 2 Koras 1 B 2 12 D S8 RE RO
BEDPERBHI AN THhrZ LaWELTELY Y, o
BT R PR BT TR PLIE A | R L BRI = 2 —
LEAL, 227 LF Pl F IR L A E S 5 0
T, TOL) RBEOWE LT IR NSRRI L TR
DEVEMRTHZLENFSS. MAT, BHEIZE>THME
R IREETH .

FIC, AR TUEEROATIER L, B, +ZHEBE S
OSSR, BRRELERT B, HICTLESIRNTSE

Abbreviations : ASO, allele specific oligonucleotide; AE, acridinium ester; CT, computed tomography; ERCP,
endoscopic retrograde cholangiopancreatography; HPA, hybridization protection assay; MASA, mutant allele specific
amplification; PTCD, percutaneous transhepatic choledochal drainage; PCR-RFLP, restriction fragment length
polymorphism; RLU, relative light unit; SSCP, single strand conformation polymorphism
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B BBV T Kyas I Py 12ER0HEEMETL, W
FOARL LTIREFIIBTOL VAL 2BHINERLTET LD
AMELE S L L7 $7°, Kras2 Fr 120BHEIZBELT
LT 4 OB EARA BN T E 7797, Nakamura 52124 D
A SN ERT VILVERNEIE (mutant allele specific
amplification, MASA) ¥ ZHiH EEAFER (2@ L FhLTW
BLOO, MERGHFHWT, HTLIERL TR, £2
T, MASAHEOF REIZ2WT, PCRiFIREE F 7 B L B4
(PCR restriction fragment length polymorphism analysis, PCR-
REFLP) e ng 7Y ¥4 €= arrnssia ot
(hybridization protection assay, HPA) k% & e b i
LCZOHEREIZ2>VTOHESLMIL L) & L.

WRHLUHE

1. Kras TEO#HEEICET 2 BB ICHV L EER

fark

EHMEORBYRA LT 2ol, BETy bo—vEe L
TKras T N 1212 GCT—>TGT~DEREH T 5 & b HEME
FEE MR T H b PaCa2 %, BMka ¥ P — & LTKras
T NVI2ICEREYH &2 WBkPC3 & fiv:7z. PaCa2ii2WT
IZJCRBMIL S > 7 (EBFZERMEE, Hu) L hfitlesn,
BxPC3lz oW TiF AHAREIE (KR LA L, PaCa2id
D. MEM 54 (K Hl A< 8438), BxPC-3 13 RPMI 1640554 (REA
U3 (AR IEE KA AEIE) 10%EMA THRBIZT
37C, 5%C0 A ¥ Fa~—y—RNTHEEL, FHWEL K
ECHEE R L 7.

I. +ZEB%

1094459 F %5 199846 A £ TO M &R KES A AT
PR R OB R S L B B 38 B, 1B Je 38 4,
AEE O 2260, NABENR F5REE 2040, WEEAE2260, BEAHE R
EEERA T ¢, EMHEE GRS N B TR 20 610 A8
1600 %4 & L 7=, BEfsEmlth 23, TR % LEIRE
ORGHEA ORI B W L VRSN, o 156
BEEBEk L o Yo — ¥ —WiEHKkE (computed
tomograpy, CT) ®FTRIZMZ, TR A AT PR T W 3 52
(endoscopic retrograde cholangiopancreatography, ERCP) ©
FrEIZLDBE S, INSOBBERNIC >V TIEESFOK
R, HHGERGL, ERRRFENC OV T HBBGREAY (BT &
IRV L7, BRGS0 W T AR Rl L v LR
B ORE ARz BRI S k. BRI v
T, AARMEESOBWRED IIETEBH SN, wih
LIS KL T,

A+ T O BRI T T 2R IR L R BB T F-10,
JFIT-10, JF-230 (41 ¥ /8A, ®/E) OVThrEFHWT,
ERCPI4 A I — TR EIIC A 0 — 7 Ok & 1 485 FLEHS
OEBIZECTE Y LIV EHETLTIC, 23— TORG%E
&% FUH LT+ 28I 2 ~ Smlg 5 HRELL 72,

. F&E%&

19904E 4 H A5 1997 4E-4 A £ TOMIZ EIRKEN AR A
BE USRS L2 6, Bk 200 & D IR
WL e e e L. BHSES R 20BiE, FHikwL
B O REHER ORGSO BHIC L VS S, o2
Bl IEEMBERE &£ CTH L ERCPOFTRIC & D BHF S 7.
B IZ DWW, HAMRRS S OBW I S BHT

A, WTERLES I L T, BER ORI ZIER
THRIEANESEIR-10, JFIT-10, JF-230 () > /82) Dwihgh
AHGT, FAEMIEENICA 22— LERAL, 7L
vo(m—F 4, R 1U/kg 2 #EL, BERMLBIIGH 5584
SIS L TE 200 Mz 72 D PR A SR L 722,

V. DNA#HH

L 72T 3808, B &m0 L TR s ki,
Fu5 4 F—HYK @EMELEKK, AR CTRER, 71/
—b. zuakiLadmit, =/ —VIBIZTDNAZML,
260nm OUESEEERIGE 12 & 1, DNAME &l L 7225,

V. MASA %

MASAEENE, YA 7T 47—D3 KHOERDNAD KL SR
WZPCRIZTHSIE L CHERERE R L L) LT B HETHDY,
ERFETIE, 3RE—HL TWwan/zol, PCRIZTHIEDS
HPETTH. Z0LIRFEEZEICT, EYATI/7-0
3 Sk Kops I F > 12 DF—HHEERAL 7 & U8 IR
FEL7. FLTEERERI LICERFRIERNZ TSI 1v-%
SHL, TvFtr A5 -CTCATGAAAATGGTCAGAGAAACC
3 & » A: 5-ACTTGTGGTAGTTGGAGCTA-3 , 5
ACTTGTGGTAGTTGGAGCTC?S, 5 -ACTTGTGGTAGTTGGAGCTT
3, 5-CTTGTGGTAGTTGGAGCTGA-3", 5-CTTGTGGTAGT
TGGAGCTGC-3, 5-CTTGTGGTAGTTGGAGCTGT-3", Zhb
DTIAv—w BT, TTELIEE, HEEOHENT
FSAT—HFEFNFNEAEEIEy MILT, Wl LCHED
DNA10Ong, 7 7 1< —20pmol, AmpliTag™ K" 27 —¥
(Perkin-Elmer Cetus, Norwalk, USA) 2.5 847, dANTP (Perkin
Elmer) 100,M, 10 X PCRIEAE## (KC1 500mM, Tris-HCI
100mM pH8.3, MgCl 15mMg, 0.1%% 79 ) 5ul, HHkE
M LE50ul & LCRIEH % % L 7z. TAKARA™ TP3000
(e, TE) V7, BINLo4 T 1o, k4TI,
F=—1) ¥ 7 635C1430F, HET0C14308E 1A
L LT40H A 7 VPCRIIGH 1T - 72, 55 /- PCREWHE
29 NuSieve™ GTG 7 #10 — A % )V (FMC BioPro-ducts,
Rockland, USA) % MV, Tris-kEi-EDTA (Tris-HCl 40mM
pH8.0, JkF:EE20mM, EDTA2mM) ikl il T Bkl
50V, 1EEEIAFV, =F Y4704 F (0.5.g/ml) %t
FioT, Wy FPEBONLIEIZL W EREHML LT
ERPBHLENEDIZONTIE, &512, 77172 %H
FREMIZAVT, Mol ETHEPCRTHIFL, THY
— 2 NESRER, TFU LTI FjIZ TERLE
SRR % Rl5E L7z,

N L g NG L R - ¢ £ AN
EL73MOTIAv—%1+ty MILT, PCREMATHICE
RBIAFD &, MLERT LI ICEy MORETTI7-
CED L =2, 3ITUSEE (179bp) AR B, 1EEOS
WIZEROH DS EAHIT 5. R 2 HE O M IER
b L3 MO TI A —hty F2ORETI AL
CPCREIZESIKB#47> & L— 1, 5TERM (1780p) #
MBS, B0 B BRI T B LHES NG, K
ICERSEE L HEINLLDIZDNT, T[T b ENE
NEIZ W THEEPCRE T L BICKBI Z1T) &, ® 217
F XL Hzb— 213 CGT, L —>3iTGT, L—v1&5H
GATD 754 v— LR LTEREIALN, &4 DEHOE
Fsy — A METHIEDURETH .
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V. PCR-RFLP %

Kahn & 21256V, Kras 2 Fr O IFHCMET 212 A
7347 — DY KIFIGCHCOIATy F2EATHI LIZL
y, IEH M Kras O PCRIC & BHSIREYIZ, KR Bst NI
2485 Tdh b CCTGG % &1 T, Bst NIIZ & ) 128bp &
20bp (2T &N B A5, RRIDNAGER S SO s vz
wWOT, 157TbpDFFHRBLIITIAv—wRELL (B>
%+ 5-ACTGAATATAAACTTGTGGTAGTTGGACCT-3', 7 ¥ F
¥ A: 5TCAAAGAATGGTCCTGCACC-3’ ). ThHDn T 74
=% HWT, B LADNAZSEE LT, $iTIDNAY
200ng, 77 4 ~— 10pmol, AmpliTag™ 1) X F —- (Perkin-
Elmer Cetus) 2.5 {7, dNTP (Perkin-Elmer) 200 M, 10X
PCR I iSE## (KCl 500mM, Tris-HCl pH8.3 100mM, MgCl,
15mM, 0.1% %5 F>) 10,1, HHKE N2 RIS % 10041
YRLEDICHEBL, IATNFANTS N RERE L, T
—z ¥ 1 75— PJ 1000 (Perkin-Elmer Cetus) % T, #f
MBLOAT 14y, EM94C48F, 7T=—1 »756C1530%,
MET2T2 35 % 191 7 L& LTL0H 1 7 Vi) PCRIK
BEFo7. BoN/zPCREY 216110 L 10 X4 MLF 7V 7
3 3ug, BstNI (New England Biolabs, Beverly, MA) 30U %
Mz, FIGHEIT30x1E %5 &2 ICHHEL, 60°CT 121 MK
BEE. Th5DY T IV%E 3%NuSieve MGTGT 7 H — A
7 (FMC BioProducts) 2T 1 X Tris-7k 7 §#-EDTA (Tris
90mM, k& 90mM, EDTA 2.5mM) &5 kBN AMEMHIZ T
50V, ARMERKEI 2TV, TF VYA TS NREE,
Krasa F 2 12D ERREROF T RF L7z, 3L PCR-
RELPTO7 AR — A7 VOBRKEETH Y, BAERIIHEK
B3 Bst NIIZ & b 128bp & 29bp ¥IHT S 4L, 128bp DALE /N>
FEEHDHBH (L—5.7.8.11. 12), EHEANIBst NIIZ X 0 )
MishawoT, 157hpDALEIER Y FERDHL (L— Y4
6.9.10). Kwasa V¥ 121028 % F 7 5 BF s £k PaCa-2
o bo—v (L —>2), KraslZBRE A S %\ BxPC-
3ERM W) o3y bu—LE LTHWE (L= >3).

V. HPA &

OHEOREBIL, TrY Yoy A AT ) (acridinium
ester, AE) ik XN/ DNAT T —7@3ENA 7)) ¥4 £—
YaVIZBLT, Tuo—- 7S LB e T A0
X AE I3 IE JE M4 A (intercalation) S5 DKL, A% -

«~178b

- Fig. 1. MASA analysis on K-vas mutations at codon 12 shown
by agarose electrophoresis. Set 1, primers for the first-letter
mutations; Set 2, primers for the second-letter mutations;
Lanes 1-3, duodenal aspirate DNA from patients with
pancreatic cancer; Lane 4, duodenal aspirate DNA from a
patient with chronic pancreatitis; Lane 5, duodenal aspirate
DNA from a patient with biliary tract cancer; M, molecular size
markers (¢ X174 DNA digested by Hinc II).

BOBEFRHAINLENZ EIEIVWTWE, FDHISHK
SRR EAT) &, HEX-H LTV EAIEIHASINIZAE
DMK SREINDA, IATYTFEATHEEE,
AEHHIAKRSIZ & WG T 5. 2 L Tk a o bREIS L
AE# B RET TERLSE, VI A-5 THH
TLEVAILDOTHHY, FI 4 v —Zidk s A5
GGCCTGCTGAAAATGACTGA-3' , 7 v F & ¥ X :5-
GTCCTGCACCAGTAATATGC-S # v/, +F BB LU
MEWE & DM L7 DNA 200ng %85 & LT, 794 <v—
50pmol, AmpliTag™ A1) * 5 —+ (Perkin-Elmer Cetus) 2.5 §.
i, dANTP (Perkin- Elmer) 200, M, 10 X PCR IG#EH i (KCl
500mM, Tris-HCI pH8.3 100mM, MgCl, 156mM, 0.1% %7 7 F
) 1041, BROKE A SODHEE % 10041& %5 X ) ITHEEL,
H—= ¥4~ 5 —PJ] 1000 (Perkin-Elmer Cetus) % I\ T,
BIN#94°C 15y, M4 TLs, T=—1)»755CLH, HE
T2C15 %1% 14 7 LT404 4 7 W4T PCREILZ 4T >
7z. 100°C 104 M#RZEM: L 7=, PCREW 10.11C AEBRZ 1T
S 72 (GGT, 77 v ¥) B Kras 3 N 12 0% REI 65l
¥ (AGT, 2V~ ; CGT, 7TV¥=r; TGT, Y A7 1 v,
GAT, TANRS ¥ ; GCT, 79=V; GIT, N ») 12—
L7z7THEHODNAT O —750ul 2 F 4 —KTODF 2 — 7|2
WL, 65CISHENAS T FAE—-2ar&iTo72. L
TEF 22— TINRSHRAEEE (b b > X100 10-50ml/1,
FYEEF b7 40.15-0.20mol/1) 2501 % MR, 65T553 RN
KGRI EIT - /-1, Bw L, 2BEORBKIEHE (1

Set 1 Set 2
ACTACTACTACTM

2 3 1 5

179 bp — 178 by

Fig.2. MASA analysis on K-ras mutations at codon 12 with
mutant specific primers, Set 1, mutant specific primers for the
first-letter mutations (A, AGT; C, CGT; T, TGT) ; Set 2, mutant
specific primers for the second-letter mutations (A, GAT; C,
GCT: T, GTT) ; M, molecular size markers (¢ X174 DNA
digested by Hinc II).

1 2 3 4 5 6 7 89 10 11 12

157 bp— —128bp

Fig.3. PCR-RFLP analysis on K-ras mutations at codon 12.
PCR products were digested with Bst NI. Lane 1; molecular
size markers (¢ X174 DNA digested by Hinc II). Lane 2;
PaCa-2 as a positive control. Lane 3; BxPC-3 as a negative
control. Lanes 4, 6, 9 and 10; cases with pancreatic cancer.
Lanes 5,7, 8, 11, and 12; cases with chronic pancreatitis.
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0.1%:BE{LKZE, 1mmol/1H5EE, O : lmol/IZKER{L b1 Y
L) RMEXRINAZ, 1E%%EKE NV I/ 2 —% — Leader] (Gen-
Probe, Inc, San Diego, USA) IZTH#IEL, # v M+ 7ER
10,000 41 %4 Y& BE AL (relative light unit, RLU)Y & L7='7.

Vil #EEtaoLE

REE AV THEERE 1T, POBZAEEDHY &
e L.

1. MASAEIZBS ¥ 2 ERBAORET
MASA - DIREE L FIEE 1255, PCROBOT =—1) ¥ 7D

Setl

Set2

<178 bp

A
Setl  Set2
1234M
-
179 bp— 178 bp
B
Setl  Set2
1234M
178 bp

179 bp—

C

i

)i

BRI L) BEEIMDICERENEDT, By ro—)
& LR R bk PaCa-2 %, $72, Mo bo—pp
LTBxPC3ZHWT, 7=—Y v /7 ORE%60.0T, 61.0T,
62.0°C, 63.0C, 635C, 64.0CEEZ T, BHREOHE
o7z, ©4 @A), B), ), O)IZRTEHIET==1 7
BEA60.0C, 61.0°C, 62.0C, 63.0 CTIZIFRIDAL 5T,
JERERN LNy FLBH LN, 63.5CTTIRR4D E) 1o
F LI Kras I R I2ICTGT EEREFT AT Y bo—
N EIEERMICEREREL 3BT I/ -2 50
v R 1EDOBICORERNY FRBED LN, 640CETLY
AE, B4 @) IZRT I TNISD Y FAEED ST,

Setl

Set2

179 bp— ¢ L 1781

D

Setl Set2

179bp—

E
Setl Set2

1 2 3 4

M

F

Fig.4. Determination of the optimal temperature for annealing of MASA, using DNA isolated from PaCa-2 (mutant) and BxPC-3
(nonmutant) cells. Temperatures for annealing: (A) 60°C. (B) 61°C. (C) 62°C. (D) 63C. (E) 63.5C. (F) 64°C. Set 1, primers for the
firstletter mutations; Set 2, primers for the second-letter mutations; Lanes 1 and 3, DNA from PaCa-2 cells; Lane 2 and 4, DNA from
BxPC-3 cells. M: molecular size markers (¢ X174 DNA digested by Hinc II).
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COBETIETIAT—ICHRE (PCRYHERELIZSS 25
potEbhz. Blxh, 7==1) v TREEIL63.5CAE M
BETHDHEAE L, DBROBRIIEIZORETTIT- 7.

Ko, REOREBELHSMILLI ELT, Rk
PaCa-2 &£ BxPC-3 % ZNZhGt L gt o ¥ b u— MW T
MFOT & CMEH L7z, BxPC-3 & 0 itk L72DNAZH L,
PaCa2 & 0 FIAEIZMI L 72 DNADSZ 24 100%, 10%, 1%,
01%, 0.01%, 0.001%DEIE &% y, POMEODNAR&H
B —EE LA LI 2HMODNAFRA L, It
BMDNA ¥ L TPCR%ZFF\, MASAMEIZTHTT % LH5IIR
FTE BRI FIZDNAREA0.01 % £ THBRIZMRE S,
£512, 0.001% ThbFilmishTsY, MHEER
001~0001%DEIZHBEEZ BN,

I. +=#EBRICH T3 Kras AR 120%E

1. MASA#EIZ & BET

+THBIE I B VT MASABZ & D Kras 2 N2 128 RI2D
WTHRE L& 25, Bk BCIENE 38 Bl 2541 (66 %) T,
JEEE T 22FH 126] (55 %) TER/S Y FEFTH1. BMEHT
BB 38 B rh 1261 (32%) TEFNY FEglb s
IR AR IERE 20090, MBAAE2280, MEEH 2041 TIEVwghicd
B X NG h o7z, MASAECERBEN & e sz, R
HEB L BERECBYTHELOERIIOWTRIT A L

10% 10 10° 107102 10° 10" M(%)

Fig.5. Evaluation of the sensitivity of MASA analysis on K-ras
mutations at codon 12. DNA from PaCa-2 (mutant) cells was
mixed with that from BxPc-3 (non mutant) cells at the constant
ratios and used as a template for PCR. M: molecular size
markers (¢ X174 DNA digested by Hinc ID).

FEUIRTIEL, ZREUPIEFSETHY, WThoELE
WZBWTh, GAT (TAT ¥ ) OFER 2 RTHEI RS &
BCH o728, RRICLVFED/ Y — 3RO OhLho T,

2. PCRRFLP#:IZ & %Mt

MASAE L DA LRI, BREAETHPaCa2 LERTH
ERWVBxPC3ZHWVT, HRRAVIEIED, THE#HEDNAL
L CTPCR#17\v», PCRRFLPEDBEE IOV 5 L6
IRT LD IZERENY FODNABREIL0.1% F TS,

F TR BV T Kras I F 2 120ERIZ OV THET L 72
EZA, BEEATIINEISHIT 166 42%), AHER2246H
7 (32%) IRV FEHED . BB TR ML 38
B 6 (16 %) \ZER N> FEERDHHY, FHEIRHNERE 20610,
BEFE 22 6 B OSx BEEE D 20 51 T U, W HIZ b Kras BIET-O
BRI FIRH S o7,

3. HPA#:IZ X B8

HPAFEIZ X A HISEMIZRLUs & LCFREN, BRDIZHE
10,000RLUs % % v b F 7fHiCiE L, T ZiRERP Kras R
OFEEBE L7z, RTISRT & 2 HEE 38 B 1451 (37 %),
MEEHE22 B 7B (32%) D EERGH LS, —F, &8
PEIE % 38 B D B D HIRELL 72+ 4RI T OMET T, 38
Bk 540 (13 %) HYERETE & 5 Sz A%, NBZERR R IEHE 20
BICIEERBMOIZEED S kDo f. MASAEO KM &l

10°10*10°10" 10210710 M (%)

Fig. 6. Evaluation of the sensitivity of PCR-RFLP analysis on K-
ras mutations at codon 12. DNA from PaCa-2 (mutant) cells
was mixed with that from BxPC-3 (non mutant) cells at the
constant ratios and used as a template for PCR. M: molecular
size markers (¢ X174 DNA digested by Hinc I).

Table 1. Analysis of K-ras mutations at codon 12 in duodenal aspirate from patients with pancreatic cancer,

chronic pancreatitis and biliary tract cancer by MASA

No. (%) of mutation-positive cases in

K-ras mutations Pancreatic Chronic Biliary tract
cancer pancreatitis cancer
38" 38" 220

Total number of positive cases 25 (100) 12 (100) 12 (100)

Type of K-ras mutations
AGT (Ser) 4 (16) 4(33) 0
CGT (Arg) 520 2(1D 0
TGT (Cys) 3(12) 1(8) 0
GAT (Asp) 13 (52) 5(42) 8(67)
GCT (Ala) 0 0 0
GTT (Val) 0 0 4(33)

Ser, serine ; Arg, arginine ; Cys, cysteine ; Asp, aspartic acid ; Ala, alanine ; Val, valine ;

a) Total number of cases tested.
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LTHET AL, HPAETHMEL s 1725 O T, MASAIETRE
HEINTLDE, WTNOEEHIIBNTHIALEDLN
wdrotz. —FH, MASAETRIE L Bl Shedhs, HPAKETEE
e ENL DL, BEE256IH 116 (44 %), TRERE 1260%5
Bl (42%), BERER 12615 7F] 58%) &, 2k EEIZIED
Lisz, —, BHEERRFIMESE 2051 T MASA L, HPAEWY
BV TLeflEETH - 72,

M. +=$EB&PKras I K 12ZREOBRTEHICL 548

HISERE Dt Bk

TZEB P Kras BIETEROWEHFIC L 2RIBHEE % I
BToER2IIRTIEL, BE, EERTORMRIZPCR
RFLP#:, HPAEIZH LT, MASAERETERTH -2, T 72,

L T

@Y T b AR IS MASAE: CEETH - 72,
V. +=EB& EMBERICE I3 Kras O K2 12280
HREEE O gt
T HRM T & MR IC B B Kras TR OB & ik L1
EZAH (BRI, BEBIIBITARETIE, WTFholEizcy
TZHRBBICHE L TR CREICKras BESRIE S I 8
HERERBEIZ DWW T AL E, BRE TTHBRICH S » 2R
BOONL o7z,
V. +ZEBBET Kras TENEE & BEORRRESNE
H & QR
MASAEIC & 2+ 8T Kras BE O FIE L ik REe
HHE L OMBEIZOWTHRET L R, BEEEEOBRGIZo

10°
~~
o
—
o
p °
= 000 °
g E. Se .
2 1 2 .

4 .
© 10 3 . - .o o
° P - ¢4 $og X
2 ¢ S = e R oBoo
] H . § 000
4+ ° oo 0o
D o3 & g°
m O§OO

°
10°
PCa BTCa CP AMG
(n=38) (n=22) (n=38) (n=20)

Fig. 7.

Relation between levels of chemiluminescense by HPA and positivity by MASA for K-ras mutations at codon 12 in duodenal

aspirates from patients with pancreatic cancer (PCa) , biliary tract cancer (BTCa), chronic pancreatitis (CP) and adenomyomatosis of the
gallbladder (AMG). @, cases with K-7as mutations detected by MASA. (), cases without K-vas mutations.

Table 2. Comparison of the incidence of K-ras mutations at codon 12 in duodenal aspirate from patients with
pancreatic cancer, biliary tract cancer, chronic pancreatitis, adenomyomatosis of gallbladder,
cholecystolithiasis and control subjects by MASA, PCR-RFLP and HPA

. No. of cases No. (%) of K-ras mutation-positive cases by

Disease :
examind PCR-RFLP HPA MASA

Pancreatic cancer 38 16 (42) 14 (37) 25 (66)
Chronic pancreatitis 38 6 (16) 5(13) 12 (32)
Biliary tract cancer 22 7(32) 7 (32) 12 (55)
Adenomyomatosis 20 0(0) 0(0) 0(0)

of gallbladder
Cholecystolithiasis 22 0(0) n.d. 0(0)
Control subjects 20 0(0) n.d. 0(0)

RFLP, restriction fragment length polymorphism ; HPA, hybridization protection assay ; MASA, mutant

allele specific amplification ; n.d., not done.
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Table 3. Comparison of the incidence of K-ras mutations at codon 12 in duodenal aspirate and pure
pancreatic juice from patients pancreatic cancer and chronic pancreatitis by MASA, PCR-RFLP and HPA

Incidence (%) of K-ras mutation at codon 12

Disease Duodenal juice Pancreatic juice

RFLP HPA MASA RFLP HPA MASA
Pancreatic cancer 42 (16/38)" 37 (14/38) 66 (25/38) 78 (29/37)  66(19/29) 81 (26/32)
Chronic pancreatitis 16 ( 6/38) 13 ( 5/38) 32 (12/38) 13 ( 5/40) 4( 126) 25( 5/20)

a) No. of K-ras mutation-positive cases/no. of cases tested. RFLP, restriction fragment length polymorphism
; HPA, hybridization protection assay ; MASA, mutant allele specific amplification.

Table 4. Relationship between K-ras mutations in duodenal aspirate by MASA and the size, clinical stage and

location of pancreatic cancers

No. of patients with K-ras mutation

Characteristics
+ —
Size TS, 1 2
TS, 11 6
TS, 11 4
TS, 2 1
Stage I 0 0
I 1 1
I 7 6
v 17 6
Location Head 20 10
Body 3 2
Tail 2 1

MASA, mutant allele specific amplification ; TS, =2.0cm, 2.0cm<TS,=4.0cm, 4.0cm< TS,=6.0cm,
6.0cm< TS, ; +, mutation-positive ; —, mutation-negative.

WTHB &, TS (Z2cm) 132 o 724, TS LA ETIdZE
BdBoohah oz, BRBHIZOVWTALE, A7
(stage) I DFEFNUIE TN TR VD, AF— YV TKras DER
DEEERIBE A A SN2, & 512, BEOHIERT L D
BRIZOWTAD L, KrasBROGHRIIERIFEOONE
oz,

£ =

—~ICHE—DREFERDDLETEHEE IR SN L
RETH 545, 19884 Almoguera b Y12 & ) Krasa K 120
RERERIL e MBI T 260 216 (95%) L) L~
EBEEICAELTVAZ LD MOTHE SN TR, % D
KEICLYBEREN, 75— 100% & HRAELRRSFHE SN T
WA~ 19894F Bos® 0 ras ERZT D & FHEFALMIC B
FAEREBROMREIZ OV - RN L 5 &, R
HiL82% (128/156), KB¥EIx43% (119/277), HWifEi1E30%
(19/63), FRIRISHEIZ29% (16/55), MEMEHEIZ10.4% (7/67),
BWAIL10% (3/30), WFREIX9.7% (3/31), FEMIZ6.6%
(7/106), $L9EIZ2.3% (2/86), FEMIZ0% (0/25), BRI
0% (0/33) THH, BB TIEIFANICHEERICERLTVYAZ
LN B, F 72, Kiopple?” D 1994 45 DB B\ T b HER
7590 %, KBpHAIZ30-50 %, REEAEIL45%, ML
9%, TERIZ41%, MiAEIL1530%, FLEEELHEIL10-30%, B
H<5%Ta b, WEMEOKras SEREROEER > LLE

v, 7, B MEETHRE ENSDIEKras DA T, Hras 2 N-
ras DR S N HEFNIT V. E512, B MKrasDERIZa
K212, 13, 6LISEI 225, BHRCidiEL AL FUI2ICR
LENTVAEETYE, BMERIBHAE VI BA»SEEGI LWV,
MHETEIAUTER L, BEOKRESERE LRIk
BRTHHIELY, BELLEENEO —EIE, K5I
W ET B LV BED VT, &7 LF OG-
T, WHEE TREALEMICERN L R R 12 3V T Keras
AN 12OHEREROFEXIREL, ToOSWHNERE
ME L CERY Y, HROEDS DT VRN ) T
X 7 L4 F F (allele specific oligonucleotide, ASQ) 7o —
TafwlFy bT7oy A7) A4 E—32 3~ (dot blot
hybridization) #: TRl O Kras 2 N 1288250 L, B
T55% (11/20) ([ZLEBABIHT, WERE18EITIEVTRY
BB Th-72l e 2O THE LR, FOBRMNNTE DER
Aid 0 #- Kondo 5 *1360% (26/43), Berthélemy & 1%
7% (17/22) 1ZBEBIZB VT Kras 2 N2 120KBREZHE L
Twah, F72, ¥HETHPCRRFLPIETS1% (21/26) 12K
rasI R 12OBEFFDHTVDLY, 3612, REEEOEHW
FETHHT B L, 100%IZHRH L&z L) Tada b (6/6)
2 Trumper 52 (16/16) DFEDASN L. L L, WEBBRE
BEFR L, BHEREATHH20-30% 1 2Kras 2 F 12048
DB B S LA LY, KrasBEETEROBERED
KELMBELEoTHS., BENLERER ZOREARETD
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Kras EENEEICHA SN2 O A, Yanagisawa & 33913,
BRSO —RICA LN D EERR LEL ) v 1708
Ly avETHBLDNAIKCKras I F 120 KEN
63% (10/16) &\ BHEIIALNZ ZEFHSMIL, W
MISBILE —RIE—BED Y — 7 = AOK&T HTEYFH
ATV ERHTEINDTHLELEBBRNTVE, TRHNZELY,
BHEAOMEIZR SN2 Kras DERIZ I O L BB LK
DBALAZERRMTHEEZOND LR, EHLT
BN MEEROKras T FY120ERERHBLTORS )
— SV I REERLDBRVEVIERDAOND LT
wh,

— iz, RO OB TIPS TR I E
RERIIC A 2 — LEBAL, €2 LFVRIBTICRT 2
FETHbRTWA, Zofafkicid T+ ZHBRESEEZ A
T, BHEA~D 7 70— F 2 HEICT A 55 BEBROE VAR
NDEMEIVETHA, MAT, REREBF L TEREH
3%, BICEREEL L THLERR ML ERSE
BEENHDL. IOREIELD, AFETIE, HIITHES
IR T X 2T B R CKrasEROFELARITT A2 &4°
COMTEWNEREZETAMERAL2ICLES)ELA B
SHROEBMNAT L ZEE LT, ERCPHOR I — THERIC
20— 7O E + ZRBAELOEFICENT, EZ VT
vRENLA Y ED L) RIS EREST A L) 2
EYEEWTIL, Aa-7ORSEEBEFHL T _ERHEE
2~5mlEB RT3 &) MELRRIUER Hviz, YRED°
5, FOEBEEEEROATRL, B, TZEEBEEZPLO
Sy, BRLELEETADT, BEOATRL, BERD
DNABH b 172 5 W He AT & 5205, BBEH» % ) HN
SN0, BREREEEE LTHWAILIE, KrasERDRE
EORENBEELZERICR D LBEIND. EHOHTHETRN
L+ BBRIC BT B Kras BROBBEIIOVTH S &, I
7 CIXPCR-RFLP T 386l 166 (42 %), HPAET 38%+ 14
Bl 37%) THBDIHF L, MASAE T 3845 2541 (66 %)
DN EVKrasEROBRHRIE SN, S5, [RERE
i, PCRRFLP#ET 22415 761 (32%), HPAMET 2241576
(82%) TH 5D I1Zxt L, MASAKT 2254 126 (55%) & Rk
CRLBVRERNES N, —F, BYKER TS PCR-RFLP
3810 641 (16 %), HPAHET3I8HFIHS5H] (13%) THHD
3L, MASABET386IH 12680 (32%) LEERIC2Z D HW
BEgEAsA LN, Bk LA L), THEBROEIIEE
» LF vl EOSWIEH & TC, ERCPERZICKFIR
HML7b050T, TZHEBETICEINIBERORE 2
D ALBRVLDEBESNED, MASAEICEDBELRZTT
IR O Keras BRE OB RILNE, EHEECTHLIZBWTD
50% %A THEN, FORBRIBHFEULIIBVOTIERY
hEBEbIS.

B Kyas I KV 120ERIC2WT, Iguchi 5%,
L LF U THEIT T A2 LF YT A P TICERILLZ+
THBHEBVT, —REEREBESE ST (single strand
conformation polymorphism, SSCP) = CHEMEIZHEVT63%
(12/19) I KrasEEFBE Eh L REL TS, i,
Wilentz & 33+ 815 O FATRS I\ EEREL L 7+ ZRIBK
TBWT, BHET25% (13/51) IS KrasBER BRI LA LW
LTWh, BECIHBACEs VF Y FRAMNIOF 2 — 7%

ER:

AL, &7 LF R TICRRMICDY, T 2B A REY
LTWwa. LdiaT, £7 LF 2k ) BEREREN IS
XHTWAHEDT, Bl EHBEICEFTIHAIIH L0, B
HELTEEETERL, BELET L. 80I, 715y
&) BESWEREL CRILTHW2 20225, il
EOREOEVORTVD, KrasZEROBHEESETFRY. #
ECIIRBBESER IRV DAL ST, FMBICERS A+
CTEBHEERLTWAOT, BIRRIEZE LTOESE R
LTHTAHETIE R, FFOBV 2+ I8B#IZ, ERCp
EEBTIED B, BT OREA A9, 2~5ml
DLBER—RICERLADOTH Y, RELEE O FEHE
ONBEHRERICFTIRBE CICEAL, T2RBHEEEEC
BT AFELERTAINTHELEDbND. b hbs
+, B T66%, LB TE5%IZKrasa FY 120ER%H
HLEAEZORBIEBIETIIOTHL LV L),
—%, EBERESLBEEOMBGL XNV TOKrasI F Y120
ERIZOVTHRE L-TEROBEE A5 &, 44, [HEHE,
JEEEEIZIZKrasBRIBELAERDON RV E W) HiEd
o799 2 @i%Motojima b 0%, KrasI F 120%ER
HEERET22.9% (11/48) 1252, MBI H B &, L
9% (2/23), HE0% (0/6), THE47.4% (9/19) & THI%
Wk RHEL TV, Imai 5 V3 ERAERS VELKEE
(denaturing gradient gel electrophoresis) Z iV T, RERT
57% (13/23), FRZEFT39% (9/23) IZKras I ¥ 120ER%
MM LTWa. 72, Stork & 213fHERET6E6% (4/6) \ZKras
IRY12OEEFBRELTVWS, 52, BERECMBIEL
7z Levi & 2R % T 100 % (15/15), &5 I3 EER
T55% (6/11), FRERET100% (2/2), AEEMMAET100%
(2/2) KKras A FYI20BREZMB LTS, ZD LI,
B EORE DM L & FIZHERIC D KrasBREPRIE
BIRBELTWAEIEFESPIIRsTWA, EHI,
Matsubara & ©13 PCR-SSCP#: % FiV T, BB ARER &
S REBHGOBHB LI VA s 0 F 4y v a VIETHHE
L7:DNATB80% (4/5), #@FHH 5V IZRBE LE LY Ak
123 L7 DNAT58% (7/12) (2 KrasEEFREH LNz L
25, Kras DEBILBHE S RIER O & 5 A RIEEREOER
BTHEIZRI > TVAEDTIREVWAAEBRRTWVS, —7F, B
P Keras BRIZOWTHRE Lg% 45 &, Ajiki & O0#
R F L4 — ¥ (percutaneous transhepatic choledocal
drainage, PTCD) {2 & » THRIL L 7= fBH O Kras K £ 14 20%
(1/5) & #1220 E2%, Lee & ) ERCPHF IZHREL L 7B K-
ras DERII67T% (2/3) A LN EHRELTVD. EHI,
Ito & 3 PTCD iz & O #REU L =fEH P TH % & & [AAIZ MASA
A FGRET, BEBETI9% (11/14) 12 Kras BRI
LA HELTVA, 20X, BitdicswThRBE
R FILE, BT b Kras T N ¥ 120KRDE
RIZHMHTELZEFHEL NI R >TVA. LAEOEHEDTZ
$EIB T BT B IBERERORE T, JEENE T PCRRFLPHE
12T 32% (7/22), HPAREIZT32% (7/22), MASATEIZTS55%
(12/22) = Kras 3 N> 120BRIMM S Nz oL, BE
WRfsiERE 2060, BEAIE 226, WREEO2061TI, MASAH: %
SHVFROFEITHTRCRETH o2, S0EHIE, B
JREE DO MASABEE B UE, JESEHE 235V T b BTSN
WHIEH 7 &% BV BRI L+ TR BT
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b, KrasEROMMA 0% ) ERICTETH 5 &) Bl
AR IAR
MASAIEIE, 3 RImAERIFRMIEREIZLZSLLHE ’nELf-A
FAUTX I LAFFTIAR -2, BEREGERED
PIZPCREIL %2179 &, $BDIEEBETHI ?Etfrzm<
¢§®%%ﬁﬁ%%ﬁ£muﬁmfé:tﬁfééambnf
Wa®, BEEEL, Nakamura b P DEFIGE S 72L& E
TMASAEZR AT o 7285, BIF2HRIIE N a0, —f&IC
PCROBDT =—1) ¥ 72k o T—AH D DNAVERE AT 5.
CoBRT=—) Y VRE® LA L PCROFERNTIB D,
BREENENS, BT =—) ¥ FREL FIF5 & PCRO%Y
EF LA BHS, BHREITHE, 22T, 40L& FTPCR
#8A, M4TRLALIIZEISTHEZTOR - EERERZ
j’oﬂ’%'l’v-*‘ VY FOERBETHLEVIHERIESN,
iz, BMIRERZ AL 2012, BRMIEH PaCa2 & %
a%mmw%mwfﬁﬁ¢éa,msuﬁ?x%u%ﬂﬁw
#4490.01~0.001 %2 F CHRIBTELZFBREIBONL. Ih
13 IE % #AE 10,000 ~ 100,000 18 lZ MM 1AL S T 5 TR
BT THBL I L ZEHRLTEY, RIBBEHINED TRV
ThoHI VRSN, T, EBICT ZEBEHRIZBVTD
AR L7 =20 DM BEDH TMASAETR D BV Kras B
BOMIMENBON, E512, Krasa Fr 128 ROBEE
ELTHE STV 5 ASO k9% SSCP™ k% i ik ik o
BELHELTY, COFRGEVEREIBGLAT RV, s
T, MASAZE X Kras EROBIME L LTHEZBRENIERS
N, +EBHICET L KasEROBBIZIIROIBLAH
BETHY, ELIERBMEZIFABICHREBTELIFEALSH S,
MASAEZE FHWTH 8B HEP Kras I F » 12EROBE T
B, BULIRLZEIIZ, KrasOEREZEFTETTHAHT,
B, MEEME, BERAVCTILOEERRIZBWVL TS GAT (T
NTXF V) PESFOEEERL, REMRET Y -0
EENSA LN h o7,
PCRRFLP:IZ DWW T, £8 L A-HERFNOEETFET
Ehvs, (ERERBOEEN0I%THIHRETELEVDN
Twa® SROELEORNEHTIZBIT 2R EORIBEE
b, ERMAELKTY HORET, B6IRT L) ICIEH DNA
L, ZREDNAOEIEM0.1%IZETNA T THRIITTRET
Hole. Thid, HBEAYICIEE ML 1000 8L LEA S
N ETHIMTEETHAZ EERBLTEY, »AVEVR
HEgE vk 9., Lo L, +38BHIC BT 2 Kras BROKHE
B, Ak L2228 C MASABRIZIL L TR DV ERRTH Y, +
TEBROKras EROKRHBICITES v Ebh s, HPAKE
HEHECHBSNAFETHY, EHHANTERERIZHIESS
WEET, 2o, ZERMLFABCNECEAMELETEZH, B
HEEIE5% & EW1D, LzdsoT, + 2B D Kras Dl
BICHPAFEIZE S 22 B i) T8 v, —RICIEBMER
RITHE S BB IS LR O —81C LOFEIE LR iz, Bl
TIEDL S & ERICHE L Kras BIETFOERELNH - ThH,
D ERERICER LS OBEE Kras BETFEHREN, B
HEhic< < i, REBREOBWAMEL HWBIZOAE
Wieha L Bbias. —F, BHETIREMEOMET RIS
B, Kras BIiETFERL AT 5 HHEMROBE~ORAT 5%
FURL 2D, BREEhBwEfEESNS. HPAEIE S 0—7
LTIV AL ATV EEHL, DNAOPCREY & KIS

EEHEUALERLEEL ) Kras BROF BT EEICTRFE
I TE R, ZOFETHE L HPAMIE, BEFECEHL
B R THAPLZ VO L, BERETIEMTIORT LD

RECREEEZ RTEVIBRENRONS. DF 1, MHERE
DEVCMASAED & ) ZEMM A HETIIBERLTD Kras
ERI»2NHBENDLD, HPABRED L ) ICEEMIZEE L
HEROEFEY—A—D L) IEW Dy b 7EZBV2 &,
BHEEMOBEVREEL LTHOY AR E EL LN,

SR DEZEDKras 3 F v RERORHEG, +2HEBRE
Bwv3 &, B TIEPCRRFLPE:;, HPAEE, MASAETENE
N42%, 37%, 66% TH5. ZTHIIH L CHERTIEERE
N78%, 66%, 81%THbH, WIFN THMMKTORHIES
BNLTWD, HBETIEEY LF BT ICREEED AT 5

AL, AIETIEED L) 2REHEIZ AVTICEIL, B
LA D DHEER ST S EALDIDIZOWTRELTWAZ EH
b, COBRERIMRTHE. LIrL, TOBREHFTRN
Lz +ZH8BM T b MASAIE R iV 5 &4 7 ) BV IRHERI S
SNAZEFERSRLY. —F, BEERECBNTY, T2
R TOKras 3 F Y 120ERBIEFEZNEN16%, 13%,
2% THEDIZH L, MEHETIZZNZENI3%, 4%, 25%T
b, BHERICLATZEBECTE LV KB/ B LN
. FOEREGHKE LD, SHBAW+ iR
ERCP#IZENX L7 DT, EEHRTEAIME, WE LFOR
ERLHENELRT, KrasBRODELTWHEBE LN
BRI HE LRI b R EOEEFEELTVEONL L
N,

PEloZE L, +#B#E% ERCPEIZA 2 — 7O mR%
T TIRBAEEEEICE VT, A2 TORG|EEEZFHLT
T 2780, BLEMCHEEICHEEL T LF VRMT
12479 MUBHIRAGEIC I LT, BEICE X 2EBL AR, #
CTHESIERENTRINTE2BEL FiETH L. T2
Bl oA TR <, B, +ZHRBES 2S00,
BRAELEET Y, BRELRBETH 5 MASATEE v
i, Kras 3 PV 2ERZGRIRETET, BEOATR
, BEFENDRI )=V FZOISHTELLEZLNS.

&

A
]

[ R 38 0, AREE 226, 1BMEREL 385, NEFENR FIEAE
20060, NEFIE226Y, xTHaHE20%0, &EF160%) L h ERCP AT
By LF RIS EITLTIC, AT2—TOWE|REELFIHLT
BRIL -+ 2B L ) DNAZ M L, Krasi#EET0LR
% MASA#E, PCR-RFLP#:, HPAB:® 3RO HHE: % v TR
L, UTokwmEm .

1. MASA#IZ & 2 Kras 2 F ¥ 1228 B 04 H1281F 5 PCR

FUFBREYEEMRRERCCRE L2, 72—
7®¢ﬁ(mﬁti63 5CTHorlz. T/, ZOBKMEREIZREEM
Rtk % H W CHET, IEEDNAICKH LTERIDNADOE &
0.01 ~0.001% % CERENY FOMIBATEETSH - 72,

2. TR T Kras 2 F 7 125 813 % B % € PCR-RFLP
HT42% (16/38), HPAET37% (14/38), MASAIET66%
(25/38) ZHH s N7, 72, FREBETIE, PCRRFLPET
32% (7/22), HPAMETIx32% (7/22), MASABTIE55%
(12/22) e ez, —, BEEE TS, PCRRFLPET
16% (6/38), HPAE:T13% (5/38), MASAETH 32%
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(12/38) (Z# S 7o, TEEEMRAIIEE 2040, RRARE 2260, %)
#2051 Tk, PCRRFLP#E, MASAEWV I THH TRRME
Thol-.

3, +TRE R AEDOKras 2 F Y 12EROF R LR
FRBsENEEL OBRER LA, BEOKES, &
PERRL, B L TEREOBEMIIED b o,

4, WEHEEPCOKrasa FY 12BRERF LT A, B
JEEETIE, PCRRFLPET78% (29/37), HPAT66%
(19/29), MASAMETS81% (26/32) 2B &, W ot
EEAWTY, TTHREBEOBAICHLT, MEERTOREO
1E) PHETH o 7.

DAk &Y, ERCPHATERICE Y LF v & EOSUMEELT
b, Aa—TORBIEEEAH L CHEICERLATTE
il BwTd, BREOMASAEE Avilid, Krasa K>
120EEND% ) SRIZRINT A Z L AT, EIEEEO A
Y= FICERR I EATRRENT.

# i

A SHINCT M F -t 0 {4k R AWV v 2 e d
Ok DECRBOEERFEDLET. IARHRICKANEES LEXER
20 % LASR A ARERAMENLZ B I LOETORE
BOFAEILERLETEY. SOIEELRY Y TLVEZRELT
LB E o BHBEBEELFERNOBEEICRECRBVZLET. B
o, HATEE ¥ Lo MERERIEEEER R BILER LR
5. AEONBEO—EIIH56 L EAMES (19974, FH) LUK
28 & A RSB S (1998 4F, BHE) IJTRELL.
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Abstract

The prevalence of K-ras mutations (KRM) at codon 12 in pure pancreatic juice (PPJ) aspirated from the orifice of papilla
of Vater through endoscopic cannula has been reported to be more than 80%, suggesting KRM is a promising potential marker
for pancreatic cancer (PCa). However, a considerable number of reports have indicated that KRM, which is derived from
mucous cell byperplasia, is also detected in PPJ from chronic pancreatitis (CP) patients when using highly sensitive methods,
raising a question as to its specificity to pancreatic cancer. Furthermore, aspirating PPJ not only requires technical skill, but it
is also exhausting for patients. This study was performed to evaluate whether detection of KRM at codon 12 in duodenal
aspirate (DA), which is an easily collectable sample, is useful for the diagnosis of pancreatico-biliary cancer. DA was
aspirated immediately after endoscopic retrograte cholangiopancreatography (ERCP) via duodenal endoscope withont
secretory stimulation, such as by secretin. DNA was extracted from the DA, and the samples were analyzed for KRM at
codon 12 by mutant allele specific amplification (MASA), restriction fragment length polymorphism analysis followed by
polymerase chain reaction (PCR-RFLP), and hybridization protection assay (HPA). The incidence of KRM detected in the
DA from patients with PCa was 42% (16/38) by PCR-RFLP, 37% (14/38) by HPA and 66% (25/38) by MASA. For DA
samples from patients with biliary tract cancer the incidence was 32% (7/22) by PCR-RFLP, 32% (7/22) by HPA and 55%
(12/22) by MASA. On the other hand, for DA samples from patients with CP, KRM was detected in 16% (6/38) by PCR-
RFLP, 13% (5/38) by HPA and 32% (12/38) by MASA. No mutations were found by PCR-RFLP or MASA in any DA
samples from patients with adenomyomatosis of the gallbladder (n=20), cholecystolithiasis (n=22), or in the control subjects
(n=20). Moreover, KRM at codon 12 were also studied in PPJ collected through cannula into the pancreatic duct with secretin
stimulation from patients with PCa and a comparison of the detection rates was made between PPJ and DA. KRM was found
in PPJ from PCa patients at rates of 78% (29/37) by PCR-RFLP, 66% (19/29) by HPA and 81% (26/32) by MASA, indicating
that for PCa the methods with DA have a lower sensitivity than those with PPJ. Although the prevalence of KRM in patients
with PCa is lower in the DA than in the PPJ, KRM is detectable in considerably high frequencies in DA from patients with
PCa or biliary tract cancer when using a highly sensitive method such as MASA. The present study suggests that analysis of
KRM in DA is useful for screening not only for PCa but also for biliary tract cancer.




