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52 SIRKFETEESREMEE $110% E15 52—64 (2001)

WE (2 BT B pI6BIHLEE T ORE | BRRRHEENFEH L O

SRKZESATGET M HEHESPIEENH (B | BRCHE)
A S/ gl

FEIHRZTF Ch B p16 DR I1: S EEMEIE S LG WS TS RMIAKk C B TR ) OBBETHET 5 LRES
NTV B2, FEEEGTOREERELR <, BRICBIT220BRREEN2EHITHLETETHL. FHETH, b
HEAETO p16 BEERETFLALTOREERHRL, E5KFOREOHEL FHEAREFNHERE £XILL, 0
BRREEMERFALMCILE S L Lz b MEEAB60H T, i pl6 Hifk G175405 £ AV RIEMMRE £ 7o 2. E 1,
w45 OF4 s a yEICTHB LA DNA BT PCR, 59474V M~ T—RYEHRMES I (PCR
nonradioisotopic-single strand conformation polymorphism analysis, non R-SSCP) #i°H#E Y — 7 2 Y AR LT & h, REHE
SR E, BR, TOE— 5 —EROAFMLE LORMGFREDRIN ETolk. 8612, p16 BEB L URETREOHRK
b R ES N EIE 2 RS L. REHESE BT, BIkE SN RATERBO 5% EIc AL hheE
B, (L, MO@BEINET Y M-V E RRED bOFBEYE, Ay oL DBVWEEEEEEE TS
X, pl6 B IEMERE 605U 225 (37 %) T MRS, 2450 (40%) THHHE:, 14%1 23%) THRETH o7 —F, p16 DEFRE
9Bl (15%) KA SNizd, BARBEOMGEE AL L, BEBRUMET2I% (8/14), BABBURTI7% (@4/24), EEMBM:
BTI% (2/22) WERNA LN, 7o, FEBESBREIBOLNT, AFMLIREL 35 HHERAFHEER L A2
Flizmad b, RiERERY, BEEsRE LA TE, WEHE0HIO p16 DREIE, BH LRV T3BH (63%), H"iET-
LARLTILH (18%) Io& bt BEIREEHITIREETFREIS @4%) TALhZONL, BHIEWHE261TIE
BEFEEE20 %) DATHY, FREREEEIECBV CRETFEYOEENSVENFALNL. £z, FRRMIZER
EF L 0t CH, ple BHOREOHETIE, WTFNIZbHO»LRAEEERD R o205, plb EMRICREERDL T
Ao BRI L, EERNAEVERNA LN, $/, p16 BRIETOREOFETIR SR, AME, WRRMIIC
HFEZRHDO 072N, p16 BETFORERTRAD LRI oBIkL, AECESEITKE L, EFHMIEr 72
P<005). MEOKRELY, p16 BEFET HHMEIIEYEMEMRENE L, 216 EFEEREOTHEAROTFH~v—D—IC
BN BT EMREEINT.

Key words 16, pancreatic carcinoma, immunohistochemical staining, mutation, hypermethylation

TR, BEREFORBIIBIT IS TFHESKE SN, £
EVEEIZB VT L M2 OMBERETOREVRESHTY
3. BEEEICBWTIE, Kyas SBRET I P 12088 ER
75, T5~100% & BB ICHBET A Z LA ER S TE Y V7Y,
$70, p53 MIHREFCTL, 40~76%DBETERIRE
ENTWVAME LX) AEIlERLT, YHETIIED
BIEFHWMAOE % o & L CHREERICERM L /MR e+
THBHIZBEVT, Kras, p53 OBETREICETERE 21T
v, RIS T EOBKNEREERE L TELDD,

B, HBEHOMETIIT A 20 A 2 VIRTFEEX T
— ¥ (cyclin dependent kinase, CDK) O#AFIZ L Dl s h
TWAIEAHL 2 ERY, MERAHORESEIESRLT
WAEWE  CDK I3 A 7 ) YIERERF - EHEERF (cyclin
dependent kinase inhibitor, CDKI) 2 & ) # OGN R\ FHEI
ENTVAHO Zd b, EHICBEVTEERICRES

FR 124811 30 A%AF, P13 1 A 11 HRE

BHOLNTVE LD pI6 H'H 5. pl6 BEi: CDK4 (v
LEEE LTI9934E Serrano 5L Y EE &N, S &I,
1994 4E42 Kamb & @& Nobori X0 7V — 74 R 412k Y
ffk 9p2l 12 FETET B IEEIHIE{ZT (multiple tumor suppressor
gene 1, MTS1) #HBL 72t 25, ple BH%* 2— FT 55
FTHHIENHBE L. p16 DREIGEEELIEEHE R IR
GBI BV TR EERE IS BT 5 Z L ARG
ENTV BTN GepehbEl % BV 7 BERRALRR T OMET 18 8
PN F e Z0ERHEBEETFLANVTHLI LM
FL720, BRFEENEEE O L DR SRS LS
{, BEBIZBITS pl6 REORKREBENERIITHL E £C
5.

REFGETIE, BEHART 116 EHEBRETOREEBE L,
ELIZFOREOFEL FEHERFBEENFHE LT L, W
2BV Bp16 BEFOBRFHENEREHELMILL) E LA

Abbreviations : CDK, cyclin dependent kinase ; CDKI, cyclin dependent kinase inhibitor ; E2F, E2 promotor
factor ; MSP, methylation specific PCR ; non RI-SSCP, nonradioisotopic-single strand conformation polymorphism

anahroie * nRR ratinnhlactama nratein
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HWREFHE

I. PR

1987454 A 55 2000483 A £T, &IRKELTAHIIERT B 7
Beb & U2 OBEMER I TR S W BEEEFIFT 606 (5 HE)
2Bl e et 2t gy Lz, HBIEBMH33M, HE7HTH
N, EENTA2BA D 89T T, FRIEMIIE6THRTH o7,

FEMRAEMIL, 20% KL< Y iC 16K BEE S Nz 3T 7 4
ABERE R, REREMHIC3~4um, DNA FHHAICS
~ 10 m DML R L 72

I. pl6 mEe

3~4umOBEMMBOLAE, 100%F 2 L IZT5HH
SEM/ 77 1 > FfTo ek, 100%Ty /—VT345H2[,
95% Ty /) — T35, 90%Ly ) — N T35MH, 80% %%
J—LT34M, 70%T¥ ) — VT35, 50%xy /— VT
SO OUIEEFT - 7z, BEAKTLHHBESE%, 0.05M PBS
(pH 7.6) (2 T34rM3 MMk L, 200 FFHRAZTT v ¥
CUOWARE LT L IET VT I vy EA . O, —RIT
kot b ple €./ 7 a— ) LHfk G175-405 (PharMingen,
San Diego, USA) % PBS CT100f# =AML, 4 TT1I6HEMIX
FR R, SkiZ, 0.05M PBS (2 T34MISHEBEE L, TRIUHE
DEFFREEi~ Y AL L2 Fa7) - YEHEB LY
FF UMY AL Fu T v v EER (V3 - Yy
Sy, HWE) 2 2040MBIE S ¢, HivT, 0.05M PBS 2T
SHMIEEERL, AN FFLY—FEBAILTITEY
v(Fa - Ty, WR) R00MKmEE 3612,
0.05M PBS (2 T34 M 3m#ESEL, 3,3-FT7 I/ N7 P>
(diaminobenzidine, Sigma, St. Louis, USA) 12 T3 ~5 G HFE®E S
i, F0H%, EEKZTIHBERE, ~~bFU2ICT
BimiiTuiALE, B, BHBE LU OEE
TEHLG LIEEHBREI BN EE BRSO 2 FR
L, BE#% kT ple OREREETo. 7, BEGHE
L LT, EEEHEGOWH % G175-405 @b ) IZ7HFIE
B 1eC # G &€, E#aFRICTREREEITo 2.

Il. DNA it

8~ 10 m DHLEELIFT %, 100% F 2 L 12 T55 R 3REIFL S
S 4 RFFottk, 100%=y /—VT35M2E, 95%T
¥ ) —NT345H, 900%Ty /—VT35H, 80%% ./~
T35, 0% =% /—LT35H, 50%Ly /—LT3TH
DUBHEITV, ~7 hFL ) LI THEBETo . 208,
BETIZwA 205417 Y a VB ORI ICER AR O &
FHM L, DTh<5 &1, Goelz®nfikE AL TR
B, F9, 2% SDS (fi¥, KR) & &% L7 Tris-HCl
EDTA (TE) ## (pH 9.0) lml & 717 1 F—+ K (7))
1mg OREWAIZAN, 48 CTI6RMERE R 72, £DE,
QRN F 2 —TITHEL, FREFNIZT =/ — W 250u], 71T
TR VL2501 % 0nZ, 10,000 g T 1045MEL LAz KIS, b
BOARENNFL—TICBL, FAERIIZTOFL L5001
%A, 10,000 g T LOAMEL LA, E5i2, LiFE3HEDF
2—T7IHEL, FRENIZ2EENIS% LY/ -V EMA
7%, —80°C T304 MkE L, 10,000g T1045 &L L7,
Kkio, BIEFETRE, 0%Ty /L 100pl &N HEEL,
FORELTNK L — & — (EARSER, ER) IZTERs
w7, SEDFa— 703 b2RIZENENBHIAK 5061520

ZRAELEE, bI1IEKOF2—TIBLESL, 5100410
DNA 2 /e L7=. 20, 260nm BXEORIEIC & D DNA K
ErEEL.
V. PCR
pI6PCR 7S 4w, =7V 1, =2V 2 (5 fragment),
L2V 2 (3 fragment) 3D DIALIZHF THENL 7239
(D). Then75 4 v—%HT, il L7z DNA # 100ng
ML LTV 1Exy ) Y 2 (5 fragment) I22VTIE,
10 X PCR FI IS4 #E (Perkin-Elmer Cetus, Foster, USA)
2ul, #25.M O 4HEHD INTP REF (FilE, TH) 1641,
50/ 1 AmpliTag™ DNA polymerase (Perkin-Elmer Cetus)
0241, 5pM 774 2—RBAEW A1, BRAREERMR TE
B20ul LTRGHERBLA., —F, =27V 1TLERD
PCR D&EMTIH Y FEBON Do ET TV 2 (3
fragment) 12DV TIE, 2X 77 =¥ b > (GC) B I
(k%) 10p], £25:M ®4FHD ANTP REW 1641,
5U/u1 Takara LA Taq™ (i) 0.2u1, 54 M 77 17—
TRAHE 4o \ZBMAKE BRI T2E20p]1 & LTRIEBHE
MWL A 20, Takara™ MP MT3000 (i) % AHvTEL
TO%&MT PCR KIGET-7:. Thbb, HN##kz 5T 29
WA o 2o, 2P 95TC 14+, 7=—1 ¥ 60~62C 14°H,
ME2C 19ME 1470 EL, 40~454 1 7 VI Tw,
72°C 6 MOMERIEEBINL A, &S PCREMZ, 2%
NuSieve™ 3 : 1 741 — X4 L (FMC Bioproducts, Rockland,
USA) % vy, Tris/kEEB-EDTA [Tris 40mM, JKEEEE 20mM,
EDTA 2mM (pH8.0)] #kE) BRI CTHESAKSE) & Mupid-2
(T AE - 544, W) £HWTITV, SyBr Green I (= v
y¥-v, WE) ICT00MBEaETok. 20K, HREN
EEFLS VT 7 (T b=, H5) RV THEFRZT-
7z, B—ny FAEEWETAMMIIELNALZ LT DIHIE
BRI LT, B, H—oONr FEBLAL P o BEIE, W
STEEFPOTRLRELTVATREEEE L, SEEAEX
FOFELRo .
V. 554740V b—T—FHEREESE ST (PCR
nonradioisotopic-single strand conformation
polymorphism analysis, non RI-SSCP) i
PCR EEWAH.— Yy FELTHLNHAIZE, EBo
DNA HiH#® 5.1 2V T0.05% 70 L7/ VT L—,
0.05%% Ly ¥ 7 /) —VEMEIAB%RNVAT I Filidul%
M, 95°CE5MAME S ERELICHHL, 15%FUT Y
YT I RS (7 b)) #RVTAT, 150V, 12~ 24 M D %
e, EEEHERERX—/N—AF v FIZPID (7 b—),
ISR BB T T Y (T ) SR L2 3
=2 574 AE6410 (7 b —) \2T 50mM Tris 7 1) ¥ > [Tris
50mM, V3 > 384mM (pH 8.3)] ELIKEIFREHRIC TERK
KB 4F o, FOM%, SyBrGreen I (v R¥y V=) IIT
204 Mt T oz, BEBNERT LM 78RAWT
2T o7, HERMERLZIKMELEDINY FEE
BNy FEL®, Ao s —lTHYIRLUTOY—7 22 AD
PR LB L7z

V. B — 7 I 2RI L BEREINDRE

non-RISSCPiEIZ & B B SN A-Z RN Y FIHEF A0 12
%, 80C30AEmETaZEIcLY), RUVTFT2IUNTIFY
N X DNA B L7z, S Ee#HE & Uil & Mk
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DHEMIZT PCR B ZF1T-7:. 2D, PCR EW20,1%
DNA fliti i Takara SUPREC™-02 (Eiffii&) (28 L7z, Tris-
EDTA [10mM Tris-HCI (pH 7.5), 1mM EDTA] #&f# i 4001
NNz, 1500g T84rM D L RIEA 3K L7z, i
DNA 100, g (= Big Dye™ Terminator Cycle Sequencing ¥ »
(Perkin-Elmer Cetus) ORI 8,1, 54 M 77 4 < — &
1pl, BAIKZEEMZ TEE20,1E LRI Z AL 72,
Z #1{Z Takara™ MP MT3000 % H\TELF D44 T PCR Kt
Aoz, T abb, HiMEE 96 TC15 30K AT - 7214,
96°C 30#4M, 50T 15800, 60C 45 MA 144 27L& L, 25
FA 7Moo O N A A Y > 7 F 2 Centri
sep (Perkin-Elmer Cetus) # F\» TR B2 8 72 @060 % &
Fr2: LR L, MEEZER S, £0%, Template
Suppression Reagent (TSR) (Perkin-Elmer Cetus) 20,.1% Jjil 2. 7=
%, 95 C2 WAL, ABY — 7 = v AfEHT 2 #E ABI
PRISM™ 310 Genetic Analyzer (PE /N{ 4 3 A7 L XY v /8,
TE) * v, BERKBIZIT) ¥ — 7 Ty ARG F TV
Bl g L7z,

WI. X FIAEDREHR

Gonzalez-Zulueta 5 * 0 Jiik (2l REE S & V72 71
LN TUE—Y —FHEDO A FMLOF B L7z, HIRE
FIE A FVALEZVERIREEZ CH A Sac 11, Hpa Il (Roche,
Mannheim, Germany), * FVALIEEZEHIRE SR CTdH 5 Msp
I (Roche) ZHv7z. £9°, #% DNA #1.g (210 X FEMH i
25u1, MIBREEFE 10U Z 002, EHiKZ @z a5, 1L
L CRISEZ B L7, 2 O Rpii % Takara™ MP MT3000 %
Hvy, 37C T 120 HE G % & £, Microcon (Millipore,
Bedford, USA) I2T7 74~ —7% %z &, #% DNA {5
L7:. PCR 75 4 ~—I4 Chaubert 5 D&% EL/TI1~—

Table 1. pl6 primers for PCR-SSCP and hypermethylation analysis

£

Wiy, RUWRT 794 ~v—%H w7z, HIREBEHERLED
DNA, 32D HIREEFRIC T L 72 DNA it4>® DNA #
100ng Z $FR & LT 10 XM 1ul, %25, MD4FEH D
dANTP #4542 0.821, 5U/p1 AmpliTag™ K1) 27—+ 0.1x1,
5uM 774 % —REW 2p LMK Z#E IR T 10p]1 &
LTS 2R L7, 0%, Takara™ MP MT3000 % fw
TUTOEMET PCR KIbEiTo72. $4abb, Az
95C 25 MAT - 72, ZM 95C 140M, 7=—1)>762TC 1
5, ME72C 15M%E19 14 270 E L, 35~40% 1 7 VAT
W, 72C 6 MIOMERIBZ B L 72, A F ULl IR
FIZTNY FDFoN, A F VLIRS RIS I TN B
BEOLNGEWEEE X T VAL, 2 F VAL VEHIREE 5,
AFIALIEEZHERIRBE R TR TH N Y FOSRL VWA
& A F AR & L7,

V. BEPRARIEFAUARET

TR AE BT 60 B2 D W TR,  HILERAL, MUHETY, B
TR T B (B AR 7 2 4) 12 e v o4
L, PRIZOWTHHiEOBIRHAE LT - 72,

it A 975 B () I & R C & 7EBIIZ D W, pl6 SeiEdeth,

P16 BIZ TN CENZNRE £RO ML RO Lo 7 HEIC

SrvE, BEBSEE (TS1 & 2123 LT TS3 & 4), HHiEhfhy (FESEERIC
xF U CHERIZER), HLARR (FLUEMRAE, &RV IRRAE (X L
T~ R LB IRBR ), BRI (Stage 1&2 1ICH L T
Stage 3 £ 4, TNM 782 L %), T (Filith6r Hx iz T4
AR L CFRMiA6 7 HUNIZHELE) 12D W THEAED D D
y P BB TR L, W B (p 1) 5% Al & A
Y EHELZ. S5, Kaplan-Meier #1250, pl6 R
ta, p16 WAL CEFNENRE 2O HLEBD o7
IO X, EFUMICHESEY D Do T hRE L.

Amplified Annealing
Exon segment temperature Sense primers (5'-3") Antisense primers (5'-3")
(bp) (©)
1 204 62 GGGAGCAGCATGGAGCCG AGTCGCCCGCCATCCCCT
2 (5' fragment) 132 62 - TCTCTCTGGCAGGTCATGAT AGCACCACCAGCGTGTCCAG
2 (3' fragment) 206 60 TTCCTGGACACGCTGGTGGT GATCATCAGTCCTCACCTGA
Hypermethylation 160 62 GGGAGCAGCATGGAGCCG CTGGATCGGCCTCCGACCGTA

e ;‘} A~ (/:"..,}
o TV S “Ap
Rren "'"'? L
NS 3 o W
: ;,’f. f{n";&t: ¥ 2‘. & A“'"""
X 'y; " , " [_,,‘)4':,‘ ; i ‘ & L.j
D % ).‘ﬁﬁ g
L e * g i L 4
R S o % .._,,{,-(,‘3‘; 597 -
A% m - R S

Fig. 1. Immunohistochemical staining of p16 protein in the pancreatic carcinomas. (A) Strongly positive. (B) Weakly positive. (C)

B

Negative staining (X 400). The cancer cells were indicated with arrows.
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Table 2. Clinicopathological parameters and p/6 abnormalities in pancreatic carcinomas

nf:-jjcer (;?:,) Sex  Location (S%gt; Pathology Stage g';::rlxlt‘l,;l) E-1 E-25 E-23 Hypermethylation
1. Immunohistochemistry of p16: negative
1 83 M B 4 Adenosquamous 3 3 - M M) M (S) -
2 55 M T 3 Well 3 5 - M M) - -
3 70 F H 1 Well 3 28 - - M (M)
4 62 M T 3 Mod 4 2 - - - -
5 74 F H 2 Mod 2 5 - - - -
6 65 F H 2 Mod 2 - - - -
7 57 F H 3 Well 2 10 - - - -
8 49 M H 1 Well 1 - - - -
9 74 F H 2 Mod 2 5 - - -
10 71 F H 2 Pap 3 - - -
11 72 M B 2 Mod 4 1 - - -
12 58 M H 2 Mod 1 - - -
13 62 M H 3 1 11 - - -
14 74 F T 2 Mod 3 1 - - -
II. Immunohistochemistry of p16: weakly positive
15 59 M H 3 Mod 3 3 M (F) - - -
16 72 F H 1 Por 1 15 - M (M) -
17 71 F H 2 Mod 3 2 - M (M) - -
18 76 M B 4 Mod 3 5 - - MM) -
19 50 M H Mod 3 5 - - - +
20 51 M B 3 Well 4 6 - - +
21 67 F H 3 Pap 1 >87 - - - -
22 85 M H 2 Adenosquamous 3 7 - - - -
23 72 M B 2 Mod 1 10 - - - -
24 61 M H 2 Mod 1 26 - - - -
25 71 F T 2 Mod 3 7 - - - -
26 66 M H 3 Well 1 35 - - - -
27 57 M H 2 Por 4 5 - - - -
28 67 F Mod 2 >60 - - - -
29 64 F H 2 Mod 2 6 - - - -
30 49 F B~T 2 Well 2 - - - -
31 69 F B 2 Well | >12 - - - -
32 71 F H 3 Mod 1 >39 - - -
33 59 F B 4 Mod 4 2 - - -
34 77 F H 3 Well 3 - - -
35 67 M H 4 Por 4 2 - - -
36 56 M B 4 Por 3 >6 - - -
37 79 F H 1 Well 3 - - -
38 74 M H 2 Mod 2 16 - -
II. Immunchistochemistry of p16: strongly positive
39 45 M H 3 * Por 2 MM) - -
40 74 M B 2 Mod 4 1 - - M (S)
41 72 F H 1 Well 3 9 - - - -
42 72 F H 2 Well 3 17 - - - -
43 68 M B 2 Mod 3 15 - - - -
44 70 F H 2 Mod 3 2 - - - -
45 43 M H 2 Pap 1 26 - - - -
46 55 M H 2 Mod 4 6 - - - -
47 66 F T 2 Well 4 4 - - - -
48 73 M B 4 Well 4 8 - - - -
49 65 F H 3 Pap 1 >130 - - - -
50 56 M T 2 Por 3 9 - - - -
51 65 M H 2 Mod 3 6 (AMI¥) - - - -
52 M H Por - - - -
53 55 M H 2 Mod 3 15 - - -
54 83 M T 2 Mod 3 4 - - -
55 89 M H 1 Well 4 2 - - -
56 69 M H 2 Well 3 10 - - -
57 42 F H 1 Well 4 5 - - -
58 68 M H 2 Por 2 - - -
59 65 F H 3 Por 3 - - -
60 54 F H 2 por 3 - - -

H, head; B, body; T, tail. TS1=2.0cm, 2.0cm<TS2=4.0cm, 4.0cm<TS3=6.0cm, 6.0<TS4. pap, papillary adenocarcinoma; well, well
differentiated adenocarcinoma; mod, moderately differentiated adenocarcinoma; por, poorly differentiated adenocarcinoma. *, This patient died
of acute myocardial infarction. M (M), missense mutation; M (8), silent mutation; M (F), frame shift mutation. -, no detectable mutation nor
hypermethylation; +, positive hypermethylation.



56 P

4 &

[. fEERRERCLS plée EADER

—fiz pl6 BERE TR LIIRT I CEO AR LT
M b g S s, RETICL0EOMMIEE A, M
RO g E A iZEb b, BIge® S A MR
DO5%LEIzALNHEERYE, 5%UTOHEZ BM:EH
LY. F-—ERIIBWYT, JHEROMREMRR ) >k
RRERT Y bR LT, EORBRENNRT Y ha -y
DI EFARED S DEHMGEHE, MED Y bu— Lo L) §e
BAE TR L HIE LD, 2L A EOERNI BV TR
DREEEITIFIZRTH Y, HERLBENES TH o 7227,
—EDEFTIEA— WA N T R BIRENR L 5 BAATHS

5

n, 0L BBEE, 1,000H0MEE 0K &k HH5E
BR L, WhoREkIcfEV M L, 22T, pl6 K
Rt % pl6 BAREEY, RERBIHE:EEDRIM
99, MRt ERRBEHEELEL, BARBMETL T
WAImEE, WEEE pls BAREL L. ZofeERIzT
pl6 BHOMEAMIC B 2B EAS L, pl6 EEILER 60
B 22 (37 %) TIEH, 2441 (40%) TS, 1461 23%) T
HETHo7z.

I. PCR &I & 55t

F2IRETTE L, HE6e0HIH, =2 v 2 (5 fragment) T
1346T PCR /N> KBS RH, L7 2 (5 fragment)
FEUPCROEHTIEZy V1 &2 22 (3 fragment) T
2% PCR /8> FASE S NERIZHE BB E L d o 72,
22T, TV 1ITLRED PCR O&EMETNY FHEELNZ

A
Control Case 15 Control Case 16 Control Case 3
B TACGT CGG GTGLCCGAC GATALCGCG
170 90 160
Codon 37 Codon 75 Codon 139

Fig.2. (A) Non RI-SSCP analyses of p16. (B) Sequence analyses of the samples shown in (A). Innon RI-SSCP, mutant bands were found
as extra bands (arrow head) compared with wild type ones (arrow). Sequence analyses showed 1bp deletion in exon 1 in case 15 and
missense mutations in exon 2 (5’ fragment) in case 16 and exon 2 (3’ fragment) in case 3, respectively (see Table 3). W, wild type ; M,

mutant type.

Table 3. pl6 mutations indentified in pancreatic carcinomas

Case

number Immunohistochemistry Exon Codon DNA sequencing alterations
1 Negative 2 (5' fragment) 80 GAG—GGG (Glu—Gly)
2 (3' fragment) 93 GGG—GGA (Gly—Gly)

2 2 (5' fragment) 75 CAC—CCC (His—Pro)
3 2 (3' fragment) 139 GCC—~ACC (Ala—Thr)

15 Weakly positive 1 37 GGT—GT (lbp deletion)

16 2 (5' fragment) 75 CAC—CCC (His—Pro)
17 2 (5' fragment) 78 GCC—GTC (Ala—Val)
18 2 (3' fragment) 107 GTG—GAG (Val—Glu)
39 Strongly positive 1 3 CCT—TCT (Pro—Ser)
40 2 (3' fragment) 106 GGG—GGA (Gly—Gly)

(I Ghutamic arid: Glv Glveine: His. Histidine: Pro. Proline: Ala, Alanine; Thr, Threonine; Val, Valine; Ser, Serine.



g1 BT 5 p16 FEEVHR(Z T OFRHE i

Polia sy ) »2 (3 fragment) 22V T, 2XGC #
i I, Takara LA Taq™ % f\»T PCR K% {To7/c& 25,
Iy 1 TiE2sl (GEBI20, 38) R &, oV 2 (3
fragment) CIZEBIZB VT PCR X D/¥» FAF S/,
PCR B /S 7 P S NAESNCH L T, BT non RI-
SSCP iz & W BRDHEIZOWTIHRE L 7=,

Il. non RI-SSCPiELEEY — U7 T2 Rkl & BIRERT]

DRTE

Like> PCR 4% non RI-SSCP iz & 0, p16 MIETFNE
Wz onwTHRELAZEZH, RAIRTIEL, 27V 21T
id2fl, 2 r2TiE8H) (5 fragment T4, 3 fragment T
4By, ORIOBUZBVTERN Y FHARLR, =7V 2TE
RO VISR SNz, 8L, Bl IBnwT, =
5 ¥ 2 (5 fragment) & X2 2 (3 fragment) NFHII%S%
AR bz, pl6 OERIEKIRMETI5% (9/60) Th
7.

PRRNY PR LNORI0EFIC> &, FHEY -7 2>
AN & B IS O P & IT o 22 (192). 10RO,
FFT L L, T ALY AMER (missense mutation) 7

Control Case 20

Fig.3. Hypermethylation analyses using restriction enzyme.
In control hypermethylation analysis showed a PCR band only
in undigested enzyme (arrow). In case 20 with weakly positive
staining of p16, hypermethylation analysis showed positive
because the same PCR bands were obtained with or without
the digestion with SacIl and Hpall, whereas PCR band was
not obtained after the digestion with Msp I (arrow).

U, undigested ; S, Sacll ; H,Hpall ; M, MspI.

B, H4 L FERER (silent mutation) 260, 7L — A7
b ZEMRZER (frame shift mutation) 11 TH 1, F >+ AR
%55 (nonsense mutation) D Loz, L, TV —4
37 NEREREZRH1PIIOVTIE, FOTHAT I/
MHTGA LA My 7TaRribl bR SN, /2, T
Fr75iBWTERAFIrab 7O Y ADERV2EFTH
SRELAME, BU I Pz 2ERU LR EA LT, W
5RO REAIZERO o,

V. *FIAEDRE

AFMACICB LTI, BABBHERETH, Wise 1661, 1E
EELRAOEBMIOVTHRFATEI L TEL., EORH
ISR 16 F R 2HI2 BT A F NALRZ PG REEHE Sac 1T,
Hpa T2\ T PCR ¥ FABESR, AF LALIEMRZMHHIR
B Msp 1128 WT PCR /32 FAELRT, TAL2601d X
FLACRE ML L (3). %P, BEABBMERETH, W
FRO®L 146, ERHH 126105 33F1Iz2WTIE, AF 1L
S REESE Sac 0, Hpa I, A F b3k M i IR A 5
Msp LizBWTWhd PCR /N> FAEL LT, AF 1L
PERIEL. BB, AFMEBHEO 25T b 2RI
B9, PR E X F AL FRHI RO ZCERNE o 7.

I IT, HEETBEHAMET LTV A G e fn Bt & OGHE
OFF38HIE ple FEIHE T, HUBBIMRIN T B HRIEY
B 0Er2261% ple HH EHICHTT, #ETFREY LD
MR%E &Sk, pl6 B IE B 38 6 Pt F-RHI1Z 95 24 %),
p16 BWEIEHRE 22 Fh B{ET-RE L 26l O%) THH, HEE
A b hd o770 (p=0.23), pl6 EHRFHTIXEFIC
UARTRIETRENS WHAD A SN

V. BRREZNEEORE

=9, ple BHRBAE OFE L BRFEFOE T & 0OME
IZ2oWTHRET L7, pl6 BARBRE OFIE L BEE, HIE
fir, HEE FERHY, FHREOBATEVWTRIZOHELRE
HEZEEDLP o7 (Y. L2rL, EHBEIICHEL T,
pl6 BEEORHREOFETIK LA p X p=0.081TH 1,

Table 4. Correlations between clinicopathological parameters and decreace or loss of pl6 protein in

pancreatic carcinomas

Decreace or loss of

Parameters Number p16 protein (%) p

Tumor size

TS1 & TS2 38 21 (55) 0.081

TS3 & TS4 19 15 (79) )
Tumor location

Head 40 24 (60) 0.53

Body & tail 19 13 (68) ’
Pathological findings®

Pap & well 22 12 (55) 0.40

Mod & por 35 23 (66) ’
Clinical stage

I&I 22 1777 011

M&V 37 21 (57) ’
Survival (months)

=6 25 14 (56)

>6 23 16 (70) 0.3

spap, papillary adenocarcinoma; well, well differentiated adenocarcinoma; mod, moderately differentiated

adenocarcinoma; por, poorly differentiated adenocarcioma.
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Table 5. Correlations between clinicopathological parameters and alterations of pI/6 gene in pancreatic

carcinomas
Parameters Number pl16 alterations (%) P
Tumor size j
TS1 & TS2 38 4(11) 0.049
TS3 & TS4 19 6(32)
Tumor location
Head ‘ 40 6(15) 0.30
Body & tail 19 5(26)
Pathological findings®
Pap & well 22 3(14) 0.54
Mod & por 35 7 (20) )
Clinical stage
T&II 22 2(9 015
m&v 37 9(24) '
Survival (months)
=6 25 2( 8)
.022
>6 23 8 (35) 00

apap, papillary adenocarcinoma; well, well differentiated adenocarcinoma; mod, moderately differentiated

adenocarcinoma; por, poorly differentiated adenocarcioma.
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Fig. 4. Survival curve in patients with PCs according to the
normal (gray line) and abnormal (black line) p16 gene (by
Kaplan-Meier method). In PCs with p 16 genetic alteration, the
survival period was significantly shorter than that with intact
p16 gene (p = 0.028).

FEEZFRDL o720, pl6 BREIEF T ROLBETIIR
Do BT L, BEENFRKEVERESAL R, XKIZ,
p16 BIETFOREOFETHIEAL, MR, FRFE % L
LTOEEERIRD NG ok, p16 BETFIEFEEED
ETEEDLho B L, EBEEFFECREL P=
0.049), F#Hi%67r BURICET LD EFEICS o7
(P=0.022) (35). F7-, Kaplan-Meier i £TI, pl6 BEHNE
HORETIE, EFHAMCAEZRIRO LN 2h o 0=
0.89), p16 BIZFIZEBEZ RO TIITO o HEIZHL
THEMHIREECED, 272 p=0.028) (D4).

e =

MRERRIZBWT, S ) & 53 M8 (5RE) 12
ABEITHA G HH sz G HiTik, DNA nEelsdF=
v 7T ABENETEY, FORTLEI G HITEELD
E%ThHLEZ2HLNTWA. nRB (retinoblastoma protein) i S

WOBBICLEZIEERT CH A E2F (B2 promotor factor) &

HEESL, TOEEE TRy sda I EIC b, MENE

GiEflcIE®2WEE L o TWAEY, pRB 1 Gy HI% G WL

Y B b ERTE 5 B2F AT 2SR b o TWwaH2S,

G R S HEIBIIAT T CDK Ic X Y U VB %iT A &, I
PRV BOF EEETAZENTELRLL Y, MBEAEI S
BANE#TT 20, HALBWMRORE, BEETICIDD
CDK ¥ » 23y BSRE SR TWA. #0355 pRB 0 YEkiZ
B5 LTwa0ik CDK4, CDK6 3L UFCDK2 T, ¥, Gy
W1z CDK4 38 X U° CDK6 72794 2 ) v D &AL TiEM L
Xh, X5 G BT CDK2 212 YE L#EELTHS
HAbEh, THH50 CDK 2L Y, pRB 25412 Bk &

NBMWY x5z CDK & CDKI 2 & 0 ¥ (i Av8 (2 1
ENTVA LB 5 I BI7E E T2 7RO CDKI A2
FESNTBY, p1s, pl6, pI8, p19 D7 7 31— [INK4
(inhibitor of CDK4) 7 7 3V —1 & p21, p27, p57 D77 X

1) — [CIP (CDK interacting protein)/KIP (kinase inhibitory
protein) 77 2 —] G bNhE,. 20 b, MHlEICIS W
THEEICRESADONTVRELDIZ pl6 ¥ 5. kit
RB Z .l & L7-EFE MM RB B LI TBY, &
ORBICEESET AL, G1/S BT 2 MBI 0T At
By, MIEEEA GLEICIEE A 2 & i HIZHITLEY
MEFITALIICRY, BEEICBIRIIESET 2 EvwbhT
wh,

216 BRIZFWE3MOZr ook, 4EOTFT U F) )
€= MRFIEAETEY. TOBAKOSTRIIMN16kDa T
D, 56BDT7 I/ BhrS%b. 45T, pl6 DEMEREIZ I3
TABRETFREFTCHELTIREE L ORENTA DN AT
FAEBIE D 2 BIHER D0 X 5 10 R BEA R NS VIEEE R
REFORILEREYO L) ICERENEVEETH Y, p16 ot
EFREDEER Y 1 TI2EEED 5 VITHGBIFRENA S I
BEVWIBLH M PEEICBIT S p16 BIETFORE O R
B L Tid, 19944F, Caldas & 2 7SHsE B sl fadk > BFAl Ry
ME BV T/RELERSEFNZNA % ERBIZALNE M
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W L7z, £ 0% BARR LA Tl HRIC pI6 DR
DDA D L oA AR BT, B3R
T-EA ORI E T EE <134 ¢, Bartsch 5%, Huang 5
I REEBRESDETHFNENITH (12/32) (FE .
34% (11/32), K : 3% (1/32)) B LU 27% (8/30) (EH .
17% (5/30), K4 10% (3/30)) L#E L TWwa. 4REOKE
Tld, =7V 2 (5 fragment) TiZ&HIT PCR /v F%E5
=%, T2 (5 fragment) &[] L PCR O&HTIEL Y
Yyl Exy 2 (3 fragment) TEMH PCR/NY FAELN
TIERNE AR K R o e, ZHICHLTE, TF=vE
-3 YN RDREHA TN EELQIIH LTI T2 &
P Y ESEROKREHAETHEEN LB, ST Y
P v EREHTAREIH p16 12 PCR FIGIZBWT LN E
PELICC D, sniceyyy1 ks V2 (3 fragment) T
WA A F AL EN 204 bp & 206 bp £V X2 (B
fragment) |23 & 7B PCR N Y FAEHIIZ{ WD
NEEZLIF, FIT, LV 1TLED PCR O&MT
Ny FRESNhdo e s v Y2 (3 fragment) (2D
Tk, V7= &P by v 2T HHEINE (T ILMM
PCR /SY FAIf 6 Rd v 2 X GC #@1i# I, Takara LA
Tag™ % IV TC PCR N Efrolze 2 ph, =701 TE26l
W W, =V r2 (3 fragment) TIXEHIIZHBVT PCR
Ny EHM SN, oY 12T PCR Sy PR L
o FEBNZIE LTI, WAL ARE LTV ATTHEE S & 5 27,
PIENRTTor by Py EEATHHENFROZOII 2X
GC #B4Iii I, Takara LA Tag™ % I\ Th PCR /3 FH3TE D
Nz o o feEdEw E Bbh, 4EORZETIE, BH2
hAEEAERLIIR SR o LW L2, 512, K
e Tld, DNA BTTHEHEMET O sadyftesirar
WL SRR A R L2, R, JREMERORA
FESIIBCI LIEEMTH o ELILND, LW T,
FEBNC X » Tk, IR A0ARE p16 DR EHEEURIETH-ThH,
BA L7 B LR 5 0 DNAIZ L ) PCR/YY RN
e D 2 b 0 & B,

ERICH LTI, WRe0sIhO~104, MEFIZBVTER
Ny NSRBI, FONRIE, =7V 1426, =72
MIHE T2 TLYBEETHD, i 2 ) i 4 220D
& AR DR ASH & A7z, Bartsch &WVIZERBMETH > 7211
Bl s HIzF >k v ARIVER, SENCTHTA by Fa P
EhBTL—LYT7 MEBRERMALN, Ay TaAFrER
AEEOEREDE EHE L TWASY, Huang H¥i, ERO
BB EHH T I A ARKRERTHY, Aby 72
R hbBRIZTV—LY 7 FPRRERIAOHTHo ]
ELTWVWE, 4HOMETIE, BROALAIZDR10FDH
L, THIHNI ALY ARKRERT, Abv oL hAER
WFRTA Py FaRvERAd7V—A27 NERERDLH
OHTHY, Huang bP0#HE L AOMERZR LA (Ee,
3). p16 DLV ¥ BIIBITHEERFINREIL12 bp EIFH
ZEL®, FBEORETIRL Y Y ¥ 2 2T p16 EROUFEE
(L Ca 1 20293D x5y v 3OEBERITL 2WE TIRER
EEDTD DIEa oI b X)W xR
BT ATWEEIEO THTH L LFRENI D, 7Y
V3T AT Th R o7z,

B RETFORELOA A LDLDELTTIE-Y

—SHD A FAALAEE STV A, ZhiE, FOE—g —#
BIIEETAL Yy O-FT=> G) &koTwd iR
5l (CpG) B Y Py vt A FLEIHFTHI LICELDY,
DNA %5 mRNA ~DEEAHEZ L LD THH P, TN
L0, BEHERETFSRE SR, BLCHUECEER B
TWBE®, RFUACIZE LTk, p16 I =881 Lz §
pi15, VHL, BH FAY 29 Hiy k¥~ > MLHI, MLH2™,

IR PO SREPRES OBIHEETCOEESNT
WA, A, p16 RIET-OAFALIZHE LTI, RIEREEHEZ /T
W ERE D TRRET R [T o 7285, AT IV{LOSEREIZRRET L 4235
Bl S e SRt D 2 (6%) (B X oz, AT VALK
FLf% PCR (methylation specific PCR, MSP) % v 7z 2 F L {LD
RITTIX, 1,000@OEFMIEHIC 1HEO 2 F L {bEFHT 5L
PEELBETORBTELE O TE Y, HERREHEZE N
W REICHRCEEEE L B DL EL LN D, JE,

Sugimoto & ¥, 24FIDREIZ BV THIREEE & H vz Bk
WKBWTAFVLOFEERRIFL, AFVLIZ1F LD LR
ok LTwiA4%, Ueki 53Rz BIT 5 A F I {LOH
FEd MSP S L WHETL, MU TAF M aALRI L IREL
Twa, 4MH, MSP Ik AMRGHETE Ld o oaf, HsIZE
B AF VLD MSP & wiud, SEOMRE X D EEs
o TR S B b0 L Ebirs.

PAR, #eE oo il i E e 2 TR K2 TH 6 4 7 I ML
ZHE, BEFIZB 5 ple REREORFZ T, 626136
Bl (58%) ASEME, 2681 (42 %) TRl & i L2, S REIOK
Tk, B, BRIEOHEEREIIRABIIRRE LA, BHorp
THHOREHENNTI > b VOKERRED b D Eif
Bk AEO Y PE— ORI VEVEAERBEE e L
L= %, ple GEREOREIE, WEe0HIF 2241 (37 %) Tl
BB, 24450 (40 %) THSEM:, 146 23%) TREETH -7z, &
ZT, pl6 BEARBLE pI6 B EFRELOBBOLEE TS &,
R ERETIZ 4B 3F] (21%), WIEEETIE 24 BirR 451
(17%), EERE T2 26 %) ITBETFOERITALN
Fo. Ftz, AFMALICE L TIRRE LS/ 35 Fl i s e 0 0
Bt 281 (6%) 2B WT pI6 ® AFNALBA LNz, BESR
HAMET LT 2Rt iaits & U5 MGI% pl6 Bk i
B OEARESRLNMTW R RIRGEERBES % pl6 &9 IEH
B LT, METFRELOBEBEAL L, p16 BE N384
R TREEATOR (24%), pl6 FE IEH 22685 7 50
26 O%) THY, ple BERER BV TRE TS o8
i aie QAT A EIFA Y (AR

Bk, 2EOBEFEOBRIIIENT, BEFRE L KT
SMERE, TR, AFMLEAHETH0FIFR11E 18%) 12
BET, BEOBEVPLERRETH o/, T, RIEYt
TREVROONI8HF, BEFREFHERE N L 0
106 26%) WBERho7z, b 28FITIX, IEW WD
BADLDIHETER D > LTEEMOS B R TE MR,
MSP 2 TR END A FVLOHERE, T7V 305 ¢
T—HEWMUTOER, B EOTREIBEESNG. £/, %
YR EEEI T 226 28 (9%) TEETFREIAL S I
fo. FOMFRIZ I ALY ARKRERALE, ¥4 L2 geks
BAH1HITH » 7. Matsuda b P4, FHEIZHBVTHRIEY e &
AFNLE DMBEERFLTEY, RIEREHEEOITMOEIICE
WTIR1H S A FLLREBED o BE LTS, 4H®
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BRI LY, p16 MEFRERILTLIEARBOBT 2D L
WATHEEEASTRE Xz, ZOMBRE LT, BEFREVFALR
BEAPEEO-- B TH ) &fks LTEBEAEEOET % %
LTwhly, SHEOIEFLEERHNOD LS L:W-‘ﬁ‘eﬁ%% [V
EHRERTH ) BEAERICIRELE RIS 2w, BEFREILC
:hl%f&%éﬁm#ﬁr%ETMwém%m;b%mé
RBZVE F—7TLERBELTVRY, REOWEENFHE LR
oY (W

s T p16 B & PRSI E T 4 L TR L 7ol
lE R F TIEAE, AELEN R ™ < N 1 BT 5 pl6
BOLRRFEENRTF LB L-REICLE L, wihd
pl6 BARBET L TR THERICERKRRPIET LTS
D, FRIRRTHo7m & ENTV B, SAIDER ORI TIL,
pl6 BHOREOHIET, EBE, SN, MR, WRR
B, FHEEOFBRFEENETERBLTOVFRICLEER
EIIRO b o7, ple BERICRE 2 ROLRERDO Rd o
R L, MK E RN A S N BT, BHEOH
51, pl6 RERBIZBVT, BB, RoLn
B I EMETIEE T, fERa THRABHAHEICETL
TWAEDREET-72P, AEOMH TIRMMEOERZ L
DBEHEROFEICHEELZEIASRA P o720, 2OMMAE L
Tid, WHOREZKHBAVETCHEL MRz HRELT
WABDITHE L, 4 EORETTIR KR E AT TE S - &
WHEELTBY, SRELEFANRRAL I L%, REREBO
HEICBOWTRBEEZHICRI LI REFELLONL., —
F, p16 BETFOREOHETII FHERA, MM, ERAEHT
IR EEZIBD o720, pl6 BETF R EROLET
BED R o BRI, E%ﬁ#tﬁbk%<(F 0.049),
FHBEer AUAILRELAYDNEEILED > (P=
0.022). 7z, Kaplan-Meier #:Th, p16 #ZFICRELED
RBTEEO B L TEFNBEEE I Er o2
(p=0.028). hEDEERIY, p16 ICHBEIHHNEHERIL,
HEMERNERENIE L, p16 BFBEFROFHU~—H—L&D
)BT EHTREEE T

B TR E O VBT RE & LT, pI6 DA K
ras, p53, DPC4 %z XD HI LN TV A, BEESIC BT,
Keras SB{ET- 0 0 F 120 BZRERIE, 75~100% & &

WCRESEHEEINTEN Y, ZOERZBBOMBRET
HBESNIHELROBERIZBWTORB S Z &P
b, Kras O BERERIZES FEORBERO I RHICH
BEaLELLNLTVAY, F/, p53 FITHEETIZBNT
W, BT 40~ 76 % NEETFERFBRE ST H 9,
P63 BIZFIZREFEL 2D, BEOREBEOHIE &R
ENTBENDD p53 TREODH LR THEGETFREO 2V
DOIHSRTFENTRRTHLLOHREDLDHL?, p16 IZBHL
T, A7/ —<% Wi, WEPICBWTRERCERET
D P16 BIETFORFEEFHBELAREEASZ L, BREDIEI D
%ﬁﬁ?éottwﬁéﬂfﬁh,me%ﬁ%mﬁﬁmpwt
Ak, REABBROBYPTHAZ LRSS, 5,
Wilentz & 1%, p16 BEFORE XEEOHBHEICBNT
A HNDELTVED, Moskaluk 52k % &, p16 #ix
FOREGLE] Kras DEREZEE-TB Y, Kras DRFEIL pI6
BEFORBICETLIEETIELTWS., 7,

Pomalleccee 13 MDA AR IRIA n10 MR Z AL 7 g2

5

0, F7, p53 DEEIL p16 DREOFE L KIEBRTH o
LS LTWwA, BLEL Y, Wientz &%, BEORBMMAR
WCBWTIE, Kras DRBICIHEED, HWTple OREHLEL,
Bef®\2 p53 ° DPC4 DREPIRI D LV EFLEZRB LT
ARAOBRETTIE, p16 DRMET-REDVALNS DDIEMAL
NEVLOIERTHEESEEIKREL, £LTHROILRT
B, p16 OBRETFRE RO FEMBRIC B W CTILBR I
WAL A L R RRFHEENICRRTA00THS ).

2 e o e | R BB B 3 > PORASRER VS RI L 2o MR 2 JH
7e Keras, p53 OREFRECHET 2MEF 21T, WRIEHA~O
HRAMERHRELTELDD, 4%, MBERE W7 p16 WM
HLEETFOERR 2 F MEE Vo RETFRE ORI £1T 4
2, REEEAE W EIZW ARV, BEOTHE TN A
—H =012 LTFRATHETHA .

& Ed

BOBID k& b IEAT ML AT B % VT, SRIEHLR IR &L D
pl6 BHORBARNL, w4 rad iy varilink
4l L7: DNA 2 ik Bl aRg, 28, AFLikk
&0 p16 MIZFREERE L. EHII, TNHORT O
& B FRERRIAEIE T £ D ILIRL, MTomR &%,

1. b M0 BIo p16 D RHIE, HWEISEH L AL TR 386
(63%), MIETFL~NLTIXLILH) (ERIB, AFvL246)
(18%) TH LNz,

2. p16 DERMH LN VESIONRIL, v v 1h2H8,
IV NMEE V2 TEVEERETH- 2. F 2,
p16 DERBHLNORW0FORRIE, I ALy AZKRER
7Hl, 4Ly PSRER2G, THAA by AN ubh
TU—LL T MERERIFITH D, Fv& v ARKERIIAE
DNk,

3, REEAMEREITHED BT, AFMALIdRE L2360
FREEIERE IR D 2B D A A STz,

4, BRRFREENRETF O LTI, ple BERE OATMNT
HEgELTY, WFROBETFICOHES L RFEEIRO R 72
%, ple BHAFWCIE, EHBICILL T, HEAIKE VM
TIAS A & L7,

5. BEFLANVORFEOFETH, SWMEBA, M5, B
REPICEEEZREO NG D 2295, p16 RIZT-FRFITIE
EFRECELT, FECESENIKE, Filiker AN
FEC-LI2b DA% Do,

BEL Y, p16 BEEFHT 2 MBS EYFEOBEEESM L,
216 BHEBBOFHERAROFH~—H—L %055 I EAR
®Eh.

4t i3

BERZDICHAY, HiEELHREEEb ) & LB
BICEELIHEERLET. T, FUEOFETICHLD, HAICHE
EROMBEEZBD ) & LEgizkd, WORELREEZI LD, 4
TOHEAOEH, WrRiEERMERERICR(HLEZHRL LITE-,
Fz, HEE, MHEHEWALEE L LARRRIENRENALY ¥ —
TR IR AL, SMOMIER 2 MRS v E LFRId S
PR RE MRS EE, BHRBESRIRNHRERITSE, Lilkds
CIRBEMREAFT I, FREREHBIHVAZEE LoaRR
AARRFERESIEHER B e, SIRKFEERBNBEIAGRLE L &
NEHOBEELET.
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Abstract

Abnormalities of the tumor suppressor gene pl6 have been reported in a variety of human tumors, but in pancreatic
carcinoma (PC) such reports are rare except for cancer cell lines, and moreover, the clinicopathological significance of this
remains unknown. Therefore, we compared abnormalities of pI6 alterations with clinicopathological parameters in order to
elucidate their significance. We investigated the expression of p16 in 60 PC by immunohistochemistry using a monoclonal
antibody against p16 protein: clone G175-405. Nuclear staining of more than 5% of PC cells was regarded as immunoreactive
positive. Of these, if the intensity of immunostaining was as strong as that of the internal control, the immunostaining was
determined as strongly positive, and if the intensity of immunostaining was weaker than that of the internal control, the
immunostaining was determined as weakly positive. In addition, DNA extracted from the microdissected PC tissues was
analyzed for genetic alterations of the p/6 gene using polymerase chain reaction, single strand conformation polymorphism,
DNA sequencing, and hypermethylation using restriction enzyme. In the immunohistochemical study, expression of the plSt
protein was strongly positive in 22 (37%) cases of PC, weakly positive in 24 (40%), and negative in 14 (23%). In contrast,
p16 mutations were recognized in 9 (15%) of 60 cases of PC. The incidence of p16 mutations was 2 (9%) of 22 cases of PC
with strongly positive staining, 4 (17%) of 24 with weakly positive, and 3 (21%) of 14 with negative. Hypermethylation of
pI6 was detected in the 2 PC cases with weakly positive staining, although there were no PC cases with homozygous deletion.
Compared with the clinicopathological parameters, there was no significant correlation between the expression of p16 protein
and any clinicopathological parameter. However in the cases of PC with decreased expression of pl6 protein, there was a
tendency that the tumor size of PC was larger than that of PC with normal expression of pl6 protein. In contrast, in the cases
of PC with pl6 genetic alterations, the tumor size of PC was significantly larger and the survival period was significantly
shorter than those of PC with intact pI6 gene (p < 0.05), although there was no correlation between pl6 genetic alterations

and tumor location, histological grade or clinical stage. These findings suggest that pI6 alterations can play an important role
in the aggressiveness of PC.



