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JEE RO
SRR BB 12 31T 5 Fibroblast activation protein o 8811
BE9™ % B R 9 Bl S RO R G

W AERY, HH OEEY, il 2T, R et oY,
Ha s R R, B %Y

1) TG AR EE IR L 22,
2) NIGEM RS >~ & =2 v a v,
3) NG ER R ERE 2,
4) NIGERRFHILESFY, T701-0192 AR ES77

e BEEE CITER EDTTFERRLETHY, REZNICIERBRICEESHE
S BREOHEIIEDEE, BH GBOPHEICHTIERMESCEELREZRE
L, GhTHEBERMHSMA (Carcinoma associated fibroblast : CAF) &MEXh 2EBEDE
MRS EERICRCBEEL TWS. SHEK 4 FEEHEBD CAF (CHEIBET 5 Fibroblast
activation protein a (EI'F FAP) DEEFRREFENEZRHRICOVWTHREIL . XRI220065F 4 B »
520105 4 BEOBICHR TR L BEEFIS0FITH 5. i FAP fiifd & AV TREHEBFIIRE
iTo7. FAPREEL LU TEABOEEICKRESh, —HICHBERERICHBOhEY, &
DOIREITIE FAP B OMRMHIFMI%E CAF EA K L, BHFMRO FAP #IEE L BERRESZH
HF% LEHRst U /=, FAP B2 3R (328/30%] (93%) I3 SN f-. FAP HHEBEDA
Rit, 1+:8%1, 2+:16 B, 3+4 BITH - 7/-. &M/ BHME M- 1+) CERBHE 2+
3+) TOEFERERKLF-ECH, ThZThOLEEFEARODR{EIZ862H £3528 Th V) wERtE
BOEBEERIFEEICE, > (P<0.05). £/ FAP ORIEE SREMABOMEERIEELEE
&KL, FAP DERBHIBEVIFIEFRICEMETH -7, S S5ICEETEMITTIE FAP OMEMEE
BEEEOFREMET AHIIRAFO—2TH-7. ULORED, S BEAGOSHEFMABICE T
5 FAP DRBIIBEBEDOFREREITIEELNAFTY—D—THB PRSP ERY, B
EHROMEEEHEBET S L2 THS I
doi:10.11482/KMJ-J41(1)9  (“FHE26410/711 H Z#E)

F—7— F @RS, Fibroblast activation protein «, #/PNBRE:, MR EH,

JRESL RIS, HHE 2RI

Woa Bea e A b A VR bNITrEA A4 VR FAE

BREOHEZHE 2 T BT, EiiigE L7235 7 T 4 VDAL L RET ORUNR
2 OMEMIOIAF R LTAERAERE # (microenvironment) ZJEH L Tw 57, 1EH
WHASHIB L TB DY, L BEMEo R T DOFIFIRETH AL, AL Sk B35
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(TVY v288k-B Y 258k - ifhsk - &)
HIGIE % A U CHEAI 2 FEBR L, R i
e ke T ROREI. - GRS 21 - 4 PN B )
PDIPIERHE % 15129 % wound and healing FEA%
W LIETTH B, FEALRN T 03
F 7 T4 BRI X JE P OMUHES ML O g
REALE DY, TS ORHEIF I IR R
FRMESE MY (Carcinoma-Associated Fibroblast :
CAF) & Xi¥h, —H CAFIZEALT % Lk
WMot i sz A ba g~
RWENF 7% & Ok 4 o EPE Y A BL S
n5s.

Fibroblast Activation Protein & (LLF FAP) i
95kDa DEETE T, £ »y7u5F7—¥A—
N=T773IY—=O1FTHY, CAFIZHIT
HEMEEWEO D EDTH LI ENHLMIZ
SN TS, CAFIZHEBLT % FAP 135l J
PO SRS SMIBOREZ KT <720, I
DOMEFEZMRAEL 72D §5 2 EAPWEINT
W3, 2D X9 IZCAFIZBIF S FAP D5
DT AN L NREE 2§ %5 ETHE
ER@E e R el shG.

WAL (DU YA b
m, SAEEAFIIS% KiLPE SN T
59—, PRI P e
S AW TH S , T THEFE AL
FERERLAR OB E BT 5 FAP OF B E2 MG L
FRARIR B R - & HBGRY 36 2 & T, e b
PR ER BT 5 FAP S8BL & T4 L DB E %
FHOLMITHIERHBE L.

g & Jiih
AEBY

RRRFA IR & LT, 20064E 4 H A 520104E
4 F F TR RFRR A8 9 e T EI R S iz
WEsE BEION DRI A R & L7 F 72,
18V ARE B 72 & OB ERE VIR OBS 125 &
N IEEFEME S EMZ I bu—n & L.
B, RN ER R AHAFERRES
DRBFFONTEY (MHERRKRF
894), UIRRRIEEEAOKAER L OEHICET 5

FUFEEEIHTWE, b, BEEITY ~
7 < UARECL000LL F, BRI IE S ) — v
HRIZT1 H375g DL LML Twa b0k L
7. WHTLSRE % 2T 22 REBIZ 2 A o 7208,
230 IR L 2 2T 72, PR OB S
WEH 5\ I320124E 8 A31H £ ToOMREIIBIT
LT HE TR AN E E®R LAz B
T > 99 101 43S0 I AR IR ik 27 2 Wi DU~ LAY
55 6 FURRT R E I 727

FHERe

P FAP Hifk & v 72 S e ta i3 1 I R A K
FHRRR - BT ML ¥ — 128 T Cohen
SONBFEICHE L TEMLZY. Wk z B
X5 7 4 U1k, 00IM 7 T BE % Ml i pH6.0

QOfEMPUE, =ZLFAT 4 TV A, HH)
GHLRIKEHMET LV VY% HwIiRREL
4T\, PBS T3 %ICAHML - BMALAKFEK
T M peroxidase FlLik L7z, ZDHEKEKT
WiFLI2T LT = A N—T L — MTE
#% L, 0.05% @ Tris-Buffered NaCl Solution with
Tween 20, pH7.6 (Dako North America, Inc. CA
USA) T FHf AL 7 & TNIT Vectastain
Universal Elite ABC kit (Vector Laboratories, Inc
Burlingame, CA, USA) TOEH 7Oy ¥ 7
% Jiti L 72 1. C1:1000> Rabbit HISKHLE I FAP o
ik (Abcam ab053066) % 4 C TI6MF [ Kt
SE7 2WPURIZ DO W T H IR D Vectastain
Universial Elite ABC kit @ $T Rabbit IgG $Lk %
i 1 L, & f% |2 Dako Liquid DAB+ Substrate
Chromogen system (Dako Norrth America, Inc, CA
USA) THsfuL7:. FAP FEBIMEEIL, ALK
240005 T 7 » & DB L 724 N 0 A
FAMILIC L % FAP B PEiIE o) & 27 1/37K i
Z 1+, 1/30L E2/3K # 2+, 2/3Lh &3+ &
L7.

Pl P

T X T O EHL I B v T IBM SPSS
statistics 21.0% F V>, 4 B 0 A2 77 i A S 1
Kaplan-Meier #: % fi\y, A EZEICHT 2 H0EIC
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Log-Rank #ixE % fEH L7z, & HIZALEHIHIC
B5-3 % [ F OFFTIC Cox LEBINY — FEF
VOEREMEZE, 2 MO LEISIE xCRE
rHW, FowdThofird P<0.05 THE
Fd ) EHE L.

E I
BT ER

SOREBI D ERRIE AT R 2 L 1 ITRT. P
Y60k (68.8+7.51), MERNZHMELTH],
130T, BRIEEE, BUEE, FERFEIZEhER
611 (2 %), 101 (3 %), 1141 (3.7%) Ta > 7z.
JERE D FE ARV Z BAERAI5H, ARFRAS 8 Bl &
RS 7 BITH Y, Stage B2 1d Stage 1, 1T,
M, VaB LU NbABAZENZEN 26, 16, 1261,
10612 LT 58I TH o7z, BEUIERO 7 E 3T
T IR VI BRMTASLORE BT, W SR BRAT AS 1 LAE
BITHY, REFIOELIIH P IfEIZ515H T
H o7z, IR E RIE285] , R
R IEAY 1B, FLEERE A 1 BT, S EEE
w7 B, k2160, Rk 2 BT - 72,
MR PUERNGREOWFRIIER 72 > 7 ¥ A
1760, S-1HAI4 61, T ¥ 7€ v & s-1ff
H26TH o7

FAP DI FERA
304E B FH285E B (93%) 2B\ T FAP D3¢

&7z, FAPIZEE L CTREAHOME K
mah, —HIIBEMRIC RO SN 4
| O Tl FAP Btk o R HESEMIL % CAF &
A2 L, [ KRS AL O FAP 38 HL3E % 1 ik
DORRBREH BRI OK TITRT L1
1+, 2+, 3+ &L, — )l TR2I1TRT X
IR OWEHMKE (2> ba—N) T
FAP (21261 &BIRe:CTdH - 72. FAP OFEHIsRIE
X 1+ 288 B, 2+ 21661, 3+ 234 BT - 7.

FAP OFBUREE (&tk/ 9k tEsE (BBt - 1+)

LERFEYERE [2+ - 3+]) L REMII & S LRE &
DB / g5ba TR T, W5 Bl -
L 5ER, SRR cRESL 261, d - K
5AL18BI & 7 ), FAP DFBIABRV T &, R
R SETH -2 (K 2).

FAP BB & BEHAERI D T & DEGLF

T3 LA oD R AE ML L 350 % FAP ZE 81L&
FERNC A7z AR AR & B 3V T7R3. AAF T
Jefli, FAP B&fk/ 55REPEREC862H, M1k
#:-C352H T3 1) Log-Rank test i23\C FAP &
1 7 55 PERE I He BRI VERE S B A AT
Ao 7z BT, R BEENE o T E 611
BWTTFHLEMEMTHEFITDOWT Cox HH
W= FETFTNVCTOLSERBN 2T/ 25

(£3), BEAMEAH /K LETH AT L,

FAP DFEBIAZEIT S N7z

£ 1 BB S0RE B O 1 A B A= 1 5

FIAE 69 (68.8+7.51)

PR (B &) 17/13

W JEE 10 (3%)

FRP R 6 (2%)

LR 11 (3.7%)

AR BB R FE ik
15 8 7

JPS Stage I I Va Vb

2 12 10 5

A AU B PP i 515H

LR AR PR - L Bz e FLEEIRAE
28 1 1

AL AL ok o1t
7 21 2

iU Gemcitabine S-1 P I
17 4 2
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2 FAP OSBRI & B B2

FEY FAP [tk 1+ FAP o 2+ 3+ X HoE
FfE 65l L 8 14 g
657 A 2 6 P=0.884
THF TIT2 1 2 g
T3 T4 9 18 P=0.519
N KT NO 5 8 g
NI-3 5 12 P=0518
M ET MO 10 18 3
Ml 0 9 P=0.338
i Stage I - 10 5 10 .
Stage Va/ Vb 5 10 P=0.699
GALE st 5 2 B
- ML 5 18 P=0.015
T T T T T T 1T 8
400 800 1200 1600
--------- FAPZ& 5 14 8% FAPRE14/35 5 14 B
*  P<0.001
X3 FAP OFEHIRBEIT & 2 HAr it
# 3 WEIENEREBISOME BN BT B AAFII I TS K-
B8 BT % 4w AT
ES p  Hazard 95%CT p  Hazad 95%CI
ratio ratio
4R (657 L L) 0.659
451 0.705
T2 J5 0.554
TR 0.649
HE IR O BEA: 0.651
T3/4 0.150
N1-3 0.225
M1 0.160
Stage ML F 0.103
Y USRI 0.164
PR 2 0.748
R 0.235
FAP 0001 8171  2.321-28762  0.005 6.723  1.798-25.173
SALEE ( /4R5ME) 0008 4392 1.473-13.093 047 3212 1.017-10.142
PUEANGROA 0.186
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EE 7

WE RPN LS 7 B b PRARZHEEO O
LOTHDH LT, ZORBANFEHE LT
WERFEPICEE2MEZMEY. S OME A
MIRL oG, B, W=BLhERNIIR 3 5 KT
PR 2 LR AN E L TIHEE SN T
By, FAEERBRENEIEZEZOLATY
W CAF ZHEM/NRBE L L CoRE %k
T AL S RS TH Y, e ¥
A NIA R EOEFEEW R 2 RBLT 5.
SERINE JRAE R HE D 72 WIREE TIEER IR IR E
23 B A%, WEREHLRR I B\ TR A & O
BWIZ X DI SN CAFIZZ LT 2L £ 25
nTnz?,

FAP X CAF THEI N B L) yTus77 —
BA—NR—T773I)—IZBTHBEEAETH
D Kraman 51X FAP D% B2 B Cc X 2 X
LM VAV 2=y 7= AN
R L7 & Z 5, Tumor necrosis factor o X
Interferon y % A~ L CHEE NG & R 20H0 I o TR
BRI L o THIRIEICE S 2 & 23t
HLTWBY. TS ORI FAP ASHUE S5
FEEAPMHLTVEILEZRTIOTH Y, W
DOMEREICEZEEHERIZL DL EEZ LN
5. LaL, b FMEEMKICBIT S FAP O %
BIABRBEOTRICED LD i 52 C
WBDOPIZOWTIEWFE 25 %fTbh
TWRVOFBIRTH 5. Slbivb il g
DY REAEA % v T FAP % 0B MRE 2 1 12
L, BB N L BT L2, e b
JETRARRIC B A FAP O REEZKE L2
FTORHIZE B E, CAF L & ¥ 5k
FMPLDAFBT B LT HHMEY & CAF %
SN IC RIS 2 L OWE 2H Y, W
IR BRI LN TH ARV, SHEObR
b OMETIX FAP IZFE & L CHIE OBk
MBI R BN72AS, —FBIC IS B F2
WHNT RIFFETIXFAP 2B L T A H
HESFMINE % CAF L EF L, CAF 2k MERD
FRICED L ) B E G52 50 HLNIT
% HIWT, FAP koMM E LR

IR T & BRE 217 - 72, MR
I2B1F % FAP OB MERIZ3% &L HRTH - 72
720, FAPRIMOAMTIZ AR L, BEBED®E
WIZX ) a2 B2 o728 2 A, FAP A
B HEBL L TV BB T AR 25E B2
{, L AHMUEDREEEMILD L 2 EE&A
LW EPHLNE o7 SHITIIEERY
DFMEIFEHINBIZ BT B FAP D3B3 B HHL %
DOGALEE L B AR S iz b & B IS E DI
BEOTFREBET HAMINFTH L EHUR
Ih.
JETRAAREIC BT 5 FAP OB BE TR &
DRI DT Cohen® % Shi” & b 7 12 #
EHLTBY, SHObUbLNOEFEIIINLD
L —HT B0 THo72. La LRI
DFALE L FAP BB L OBBRIZ I N T TICH
A3l , FAP FEBIMAMESF ML 3% v 1T IR
FEABLAS & D IRAMETH - 22 BRIE, BEICB
75 FAP B E THROBBEEZ L) 2 TH
BRigWEZEZ bNz. F72, Shi HOMETI
13461 O BEAF IR 0 9 510261 TR S FAP
WHEHLTEY, BxPC-3, AsPC-1, MiaPaCa-1
72 5 O SW1990 & W o 72 ERE ALK 1 b FAP
PHEBELTVD I EDHEREIN TN S, K5
BT HBEEMILIC D FAP ORBIBILE S
NAREFR—TIZED LN, L7zdo T,
CAF IZB1J 5% FAP ODRILO A T%H L, KM
B2 BT % FAP ORI RO R IC LD X
) BB R RIZLTWAEPEHS LT
CLIISBOBELMARELEZ OIS,
KIFFE DRI IL CAF DM H B EE 2T
WA, BIZIRAR7z X 912 CAF (356 4 o A HG
WYE 2T 50, FDO0EDIZ a-smooth
muscle actin (aSMA) 2ZIF SN 5. HEkIEHM
FRIZB VT aSMA ZFE8L L T B 8 HESEH
% CAF L EF LTV A MENIA S Y.
A EDOMETTIE FAP 2383 L T\ % RUHESE M
Jii % S PEALRRMESE ML & A %2 L CAF L B L
7275, aSMA & FAP OFHIE—FH L TW5H D
», aSMA ZFEB L TWB CAFDO L HIld
FAP ZHH L TR ONEDORERET S
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Clinicopathological investigation of fibroblast activation protein a
in the progression of pancreatic adenocarcinoma

Tomoya KAWASE "', Koji YOSHIDA?’, Yasuyuki TOMIYAMA "/,
Souji NISHINA "', Yuichi Hara'’, Takuya MORIYA®’,
Masahumi NAKAMURA*’, Keisuke HINO "’

1) Department of Hepatology and Pancreatology, Kawasaki Medical School,
2) Department of Interventional Bilio-Pancreatology, Kawasaki Medical School,
3) Department of Pathology 2 Kawasaki Medical School,

4) Department of Digestive Surgery Kawasaki Medical School,

577 Matsushima, Kurashiki, Okayama 701-0192, Japan

ABSTRACT Pancreatic cancer is associated with an extremely poor prognosis, and
pathologically shows abundant stroma surrounding cancer cells. The stroma of solid cancer
plays an important role in cancer growth, invasion, metastasis, and the acquisition of resistance
to anticancer drugs. In particular, activated fibroblasts in the cancer stroma called carcinoma-
associated fibroblasts (CAFs) are closely involved in cancer progression. In this study, we
evaluated the clinicopathological importance of fibroblast activation protein a (FAP) that is
expressed in CAFs in pancreatic cancer tissue. The subjects consisted of 30 patients with
pancreatic cancer who underwent resection in our hospital between April 2006 and April 2010.
Immunohistological evaluation was performed using the anti-FAP antibody. FAP was detected
mainly in the stroma surrounding pancreatic cancer cells and partly in cancer cells. In this
study, FAP-positive fibroblasts were regarded as CAFs, and the associations between the FAP
expression level in fibroblasts and clinicopathological factors were evaluated. FAP-positive
fibroblasts were observed in 28 (93%) of the 30 patients. The FAP expression level was 1+ in 8
patients, 2+ in 16, and 3+ in 4. The survival rate was compared between the negative/weakly
positive group (negative, 1+) and strongly positive group (2+, 3+). The medians of all survival
periods were 862 and 352 days in the negative/weakly positive and strongly positive groups,
respectively, and the survival rate was significantly lower in the latter (p < 0.05). In addition,
the FAP expression level was significantly correlated with the differentiation level of pancreatic
cancer cells; when the FAP expression level was higher, differentiation was significantly poorer.
Multivariate analysis revealed strongly FAP-positive fibroblasts to be an independent prognostic
factor in patients with pancreatic cancer. These results show that FAP expression in fibroblasts
in pancreatic cancer tissue is an important prognostic biomarker in patients with pancreatic

cancer and correlated with the differentiation level of pancreatic cancer cells.
(Accepted on October 11, 2014)

Key words : Pancreatic adenocarcinoma, Fibroblast activation protein &, Tumor microenvironment,

Extracellular matrix, Pancreatic stellate cells, Fibroblasts
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