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Abstract
Project code: BRG4980015

Project title: Identification/characterization of cholangiocarcinoma associated macrophages
and its applications

Investigators: Associate Professor Sopit Wongkham, et al

Affiliation: Faculty of Medicine, Khon Kaen University

E-mail address: sopit@kku.ac.th

Project period: 2007-2009 (3 years)

This prospective study was aimed to investigate the supportive role of monocytes on cancer
pathogenesis in cholangiocarcinoma patients. The level of cb14'/cD16" monocytes was higher in
Cholangiocarcinoma than benign biliary disease patients and healthy persons (P < 0.05) The level of
elevated CD14 /CD16" monocytes found in cholangiocarcinoma patients was decreased after tumor removal,
indicating the association of these monocytes with tumor tissues. In addition, these typical monocytes
exhibited activated-monocyte phenotyes and were associated to non-papillary type Cholangiocarcinoma.

Peripheral blood monocytes were related with tissue macrophages in tumor tissues. It has been
documented that these tissue macrophages supported the viability and invasiveness of tumor. The
immunochemistry indicated that macrophages with Mac387 positive cells were found densely at the tumor
edge and perivascular area. Moreover, these Mac387 positive cells expressed MMP9 which is necessary for
extra-cellular matrix resolving. Patients with high Mac387 and high MMP9 positive cells have significantly
shorter survival than those who has low Mac387 positive cells.

The microarray-expression profile of peripheral blood cells indicated the different expression patterns
between blood cells from patients with Cholangiocarcinoma and benign biliary diseased as well as healthy
persons. The expression profile of blood cells from Cholangiocarcinoma patients exhibited cancer and
inflammation functions whereas those of healthy persons were associated with immuno-reactivity. The
expression profile of blood cells from Cholangiocarcinoma patients can be categorized into different groups or
as individual. Three genes with proteolytic activity were validated and calculated as “risk score”.
Cholangiocarcinoma patients were divided according to the “risk score” into 2 groups: high and low risk
score. Survival analysis indicated that patients with high “risk score” had significantly shorter survival than
those with low “risk score”. This preliminary result suggested the potential of using blood transcriptome as

surrogate marker for Cholangiocarcinoma.

Key words: monocyte, tissue associated macrophage, blood transcriptome
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Identification/characterization of cholangiocarcinoma associated macrophages

and its applications
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Study design

year

Peripheral blood monocytes

——1 Flow cytometry of circulating CD147/CD16"
monocytes of CCA patients comparing to
those healthy persons and benign

CD14+/CD16+monocytes subpopulation
exist in peripheral blood from CCA patients

Statistic analysis

A 4

DNA Microarray of

CD14 /CD16 monocytes from  ——— survival of patients

CCA patient comparing to

controls

Number of circulating CD14'/CD16"
monocytes associated to clinical feature or

year

nd

CD14"/CD16 monocytes has distinct NO
expression profile related to CCA

rd

year

NO

YES

Probably be prognostic
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Verify specific genes of CCA

associated CD14"/CD16 ‘monocytes in
large number of CCA patients

Verify specific genes of CCA associated
CD14+/CD16+monocytes in tumor tissue of CCA patients
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4.1 @nw1 CD14/16 monocyte luldaanilpuzi3iviating

4.1.1 MILAIBNAIDEIUAZLTUNNAIFIUNITNAFOL

maesouiafaniedine CD147/CD16° monocytes  Lilasainnnatasuniianiiadinu  CD14/16
monocyte #a1Ta¥le 2 35 @en1Tusn monocytes NNLRaAnauIATZY wiald whole blood 34le
msans3suifsumaedoumadng 2 53 wuims 2 53luaneein wansle whole blood $18 &zaan
niuazlifdgmBesmadgymoszninamsaioy m333ui5414 whole blood 1udrethslumsnseia’ly

Lﬁaoﬁnﬂmmawgim‘“lumiﬁ'mmﬁmﬁammﬂuﬁ’saﬂnLﬁa@ﬁwa@iamﬁLm']f:vi‘ cb14'/cD16"
monocytes 1ag3% Flow cytometry anmstSouifisumsinanaiiaidanuasdas lysis solution WUiNAEAlHHE
ﬁﬁqﬂ fia M3l lysis solution 2 ml @@ heparinized blood 0.1 ml 4381 5 w17 ﬁqmmﬁ 25°C wazenIaae
lysis solution $13na3 3914 protocol filumsiadsudiashoiadnm CD14716° monocyte lag3% Flow
cytometry ¢ia'l1l

mﬁ%’aﬁlﬁm’%aa Flow cytometer: Coulter Epics XL-MCL (Beckman Coulter) lunsienzd lawms
fauaufvofdauandian 3 NTF fluorescent Auanenenn 3 TiaUnAILTas monocytes Ao Anti-CD14-FITC,
Anti-CD16-RPE W&z Anti-HLA-DR-RPECY5 uazlt isotype IgG1-RPE uaz IgG2-RPECY5 \HudaiSauifiny
BugeInMUT Iz TaILa AU LaER FRae Y sunTaUSududsieldenusnasuanivadudszsiale
ﬁmamhgﬂﬁ 1

A 3 B gi
] =
= —
=
2] -
= [
L 1]
L] -
= 3
- 3
=L ]
Tt
a 1888
CD14—FITC
D =
=
=
-~
=
Th
(=]
-~
[—1]
L]
-~
. | 1888
CD14—FITC HLADR—PE—CuS

A
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NNNI0AA false positive WAz background 1 (3U7 2) 3uRanld antibody innudntudlunsdenizadan
anuulsTIvUeIMINasay uaziftasandataifangthouniviahanldaniesrnaaluusaz Tulai
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Winas uimsdeumaduaziiase deslfidsamauasinmyiiensimeluiindonin Seueeislesuidealy
padwinlilimansadieneiluiudwle soinisldanutsuieuinmaedsudeni-feuimaduas
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nnmaSsufisudiasnaiaa 5 e wuinlifianuuandnanunesda aouasluansei 1 LLN:E‘ﬂ'ﬁ 3
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n ez a Lﬁalﬁﬂ'swul,"ﬁuiugo, 9 waz 3 WalTanuNTn 1:4 Va9 N WAL A:

A o, A o A Aa A
n uaza ald isotype control, @ LA 3 Waltuauduadfad fluoresence

A13197 1 Wisuifsunansiens cD14/16 Wadauiwaduaziiainzinaluiufien (within day) AU

a o . & .
’JLﬂi’lz‘ﬂu’mgwu (overnight)

FSC/SSC SSC/CD14
%M %M CD14_16 CD14_16 %CD14 %CD14 CD14_16 CD14_16
withinD | overnight within D Overnight within D Overnight Within D Overnight
H36 5.64 5.11 9.26 8.79 5.66 5.43 9.24 10

H37 4.86 4.67 9.08 9.26 4.75 4.36 7.18 8.21
H38 5.12 5.04 5.6 5.8 5.12 5.12 5 4.82
H39 7.42 8.15 8.2 8.91 8.02 8.07 10.8 10.6
H40 5.71 6.12 7.02 7.27 6.24 5.73 8.96 8.02
Mean 5.75 5.818 7.832 8.006 5.958 5.742 8.236 8.33
sD 0.99 1.41 1.53 1.45 1.28 1.39 2.21 2.26




9%Monm:yte %CD14CD16 monocytes
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Linear rearession & Student t-test (b < 0.05)
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Lﬁaamﬂm‘%"aa Flow cytometer: Coulter Epic XL-MCL (Beckman Coulter) ﬁiﬂuﬂﬁiﬁﬂﬂﬂﬁ fdasna
Tumsdezsiiileld isotype-FITC waz RPE wianrin ﬁaﬁuwm:;ﬁ%’ﬂﬁuﬁﬂrymimlﬁ AT gate monocytes
21NN SSC/IFSC warAaaue1 CD14-FITC lunsuaaden false positive a9 CD16 Lwil,ﬁalﬁﬁ'uslﬁ]i'ln@:wmﬁ
ﬁ"tﬁmn%%ﬁnﬂunéw CD14716" monocytes 739 39ldilSuuifisudnmsiiemzd cD14/16 lagitianniadas
Coulter Epic XL-MCL (Beckman Coulter) fiunaf ldannmsaiasziainiasas FC500 (Beckman) Gesunsnld
isotype-FITC 3201 isotype IgG1-RE ¢ wamst3uuifioumudn @ cD14/16 Aldnnmsdemeinmes
\ASaIRaangaInu (gﬂﬁ 4-6) @iumMIBaTH isotype-FITCuaz RPE wiauiwlilédeiaias Coulter Epic

XL-MCL (Beckman Coulter) uazmsunifywnila pAtaInanlidngndaaigai ale

4.1.2 M33IVTINDIEENAT INIATING
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iNaRanozanny
{a931nMIA529USIL  CD14/16/HLA-DR monocytes  hmRaaiianusniudasaaionely 24
TlNd 9FRINMIALULREAAI8ENILUL prospective study LLazﬁmmmmsvaiﬁ'@Lﬁaﬂpjﬂ';mm:ﬂejumuqu
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EPICS = 5.778 + (1.194 * FC 500)
R = 0.848

R sqr =0.720

Normality Test P =0.109

Constant Variance Test : (P = 0.006)
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—— Plot 1 Regr
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4.1.3 #an13013291U3N1o CD14/16 monocytes Twidan

AnzRITAIRNYAZIUI1 NMIUAAIBaNTad monocyte NaTranuluianiinnuduRusiuneTan nues

Tsansan1izwesieme lasnsusuidfeu monocyte lulfaalhaauauasnuaewenTanIn LazrINNInaAN

a P a P
monocyte lasfiaau marker CD14 G913u marker 289 monocyte LLacaaA1N marker CD16 Fa1dw marker Va3

wm e & A ' a e + + o
tissue macrophage ﬂmzrﬂ’aﬁmmauuq@lgﬁu’nﬂimmmad monocyte ﬂq&lﬁ (CD14 /16 monocytes) ciNHaY

LANGAIINUWATNRATNBIIIINEY

HAATIIUTUITM CD147/16 monocytes luifiaalandT flow cytometer lunguanaadasnianaungy wui

ngudthsusSathauasngudthenlinmsan wuesduuazviath@iiUiann monocytes aINENIFINIINFUAL

Undagalivibddyneadia (P < 0.05) Muaziduaasuaadlugli 7 uaza13nen 3
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Healthy BBD CCA

@131911 3 AualduUSinm % CD14/16° monocytes luaranasiasudaznga

wWiseisudiunm  CD14/16
monocyte lwiianvasanaanasuaaznelu
nuey 9 Healthy = Auin@, BBD =
E;JTﬂuUﬁﬁwm%amwmmé’uuawiaﬁwa,

CCA = gih yNZL5IVIRYNG

mjummaﬁm I (378) % CD14/16 monocytes (mean * SD)
Anln@ 47 13+6.2
Q’ﬂaﬂﬁﬁwm%an’lwmadé’ml,axviaﬁ’]ﬁ 23 26 + 10.7*
r;jﬂ’mmﬁwim{wﬁ 31 33.7 £ 6.2*

*Lmﬂ@mﬁnﬂmjuﬂuﬂﬂﬁ P< 0.05



Wedwunsfiazas  CD14/16 monocytes  Awuluanmaiasudazngudusiiand  cp1e g9

(CD14'16") uazafiafidl CD16 ¢ (CD14/167) wuhithouzSeviathfuazgihefiineTanwsasauuaztie

@fisz@u CD14'/16" monocytes uaz CD14 /16 monocytes annimnguanndatnilnodmanyniiaia

LHwN% (P <0.05)

40

I Healthy
[ BBD
[0 CCA

30

20

% Monocyte

_ﬁ i

CD16 high CD16 low

s1n
3un 8

&
LTRR

8 Wisunsudadslsunm

cD14'/16" monocytes LAY

CD14'/116" monocytes luansaans

ﬁammq’u

*Lmn@mmm@;uﬂuﬂﬂa P< 0.05

\al¥nudn CD147/16" monocytes aglun1znnnizdu (activated monocytes) n3a'li 39lddnay

a a4 = @ + + % ' + +
Junwpay HLA-DR @91il marker maamaéﬁ(ﬂgﬂizqﬂu CD14 /16 monocytes @38 WU CD14 /16

monocytes 83T BuiTIMan@dUTn HLA-DR gandusadlunguanin@agniliisidy (P < 0.05) (3U7

9) W§A9II1 CD14'/16" monocytes maa;&”ﬂ’;w:ﬁwiaﬁw?mg’iunn: activated ¥IMNIMNFUAIVAN

Meanfluorescent intensity of surface HAADRan manocytes

——

VH
o B85883JY

Heetthy
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A

]
~

19 9 WisunsuaadsySunas HLADR

-

lu CD14'/16" monocytes VadaENFNAT

WIEWNEN Healthy = auwin@, BBD =

' (2
o A

g}”ﬂw'ﬁﬁwm%amwmaaé’mm:ﬁamﬂ,

(2
o

CCA = ;‘Tﬂmmﬁwiam@

*Lmn@mmnﬂsjmuﬂﬂa P<0.05

a ol + + P X & 1 ¥ aa v o o
LWQLLﬁ@O')’]ﬂiN']m“UﬂJ CD14 /16 monocytes Yl@]i’lﬂwug\‘lluaﬂ’lElll:Li\‘l‘VlEm’muﬂ’J’mﬁuwu‘ﬁﬂUﬂ’n:

ands  AvldfSoufiouyTanm CD14'/16" monocytes nauuaznasrnGalugtemedoanu S 6 Mo

o o a

WuiTunm CD147/16” monocytes lwiangthundsridasaasatnsfitbiaymada (P <0.05)

aauaadluglf 10

80
70
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% CD14+CD16+ monocyte

Pre-opertaion Post-opertaion

10

]

sui 10 wWSsuAgudSa1oe CD14/16°
3un 10

monocytes va3gthouziTMang naw
LLa:%é’ashéTﬂlugﬂamwm?lmﬁ’u

*LANFA19INNAaUEIAA P< 0.05



4.1.4 32@U CD14'/16 monocytes fiu luidaanuguansmenisadinuesgile
TIATZAUSNIM CD14/16 monocyte luLﬁaﬂQﬂaUN:L%Maﬁwﬁua:mmwwawm%’iwm
maa%mi{amﬁaLLaxqmé'ﬂumzmaﬂﬁﬁnvlﬁ 44 o Tadlodezfazau CD14°/16" monocyte AN AN DU
maﬂaﬁﬂ"uaa;jﬂmua:u:ﬁwimfwa Wudwjﬂ'sﬂﬁﬁLﬁaLﬁau:L‘%mm{'}a%ﬁ@ papillary adenocarcinoma {3z@u
CD14'/16" monocyte IuLﬁaﬂ@‘iwn'jwnﬁquﬂaUﬁﬁLﬁaLﬁawzﬁaﬁam{wamﬁ@ non papillary adenocarcinoma 8143
uden uazliwuanuuandsuasszay CD14'/16  monocyte ﬁ'uqm&'nmﬁfé"u lefunt twe a1y dunls, 119
miu,wiqﬂmmm:msﬁwmmﬂamﬁaL'E‘iamﬁa (@139 4)
Vl,é’ﬁﬂnﬁ@@mmw:sa@%wmadgﬂaﬂu:L%aﬁaﬁﬂaauﬁa 7 DWNAN 2550  LAZILATIZTRAMULANGN
ma\ﬁ:U:ia@%wmmﬁﬂms:wdwﬁﬁﬁ CD14'/16" monocyte luLﬁamgaLLa:ﬁﬁ CD14°/16" monocyte luidandn
(gﬂ“?'i 1) wuhliflanuuandranu  eldaunsaltdSuna cD147/16" monocyte luidaaidlu prognostic

marker Vlﬁ

Survival Functions
1.0 . cd1 6
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L
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3uf 11 Wisuifisuszoztaadnuessihouziiavainani CD14'/16" monocyte lwRoags (—) uaziilas
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a A

Y139101n@NH CD147/16" monocyte luwidaad ()
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@15197 4 ANUFNRUTIZAIIIZAL CD14'CD16" monocyte luiRaanugmansaivasnziivari

Level of CD14°CD16"

parameter n monocyte (cells/ul) P
Age: <56 25 182 + 136 0.499
> 56 19 167 £ 120
Sex: Male 29 182 + 146 0.176
Female 15 152 + 89
Type of CCA: Intrahepatic CCA 24 184 + 137 0.124
Hilar CCA 9 121+ 79
Extrahepatic CCA 11 186 + 143
® Non - Papillary 29 203 + 148 0.001
® Papillary 15 110 + 30
Differentiation
® \Well differentiated 22 198 + 146 0.885
® Moderately—Poorly differentiated 7 218 + 166

Macroscopic appearance

® Mass formind type 16 189 + 154 0402
® ntradutal + Perductal type 11 162+ 133

Tumor size: <7 cm 11 166 + 140 0.740
>7cm 16 195 + 147

Tumor staging: IVa 23 167 + 113 0.320
IVb 21 176 + 147

Vascular invasion: No 38 179 + 139 0.072
Yes 8 136 + 54

Lymphatic invasion: No 31 171+ 130 0.794
Yes 13 172+ 30

Infiltrating macrophage in CCA tissue

® | ow IHC index (<2) 12 122 + 70 0.047
® High IHC index (2-12) 25 206 + 147
(Mean + SD)

12




42 MIANBINIIUEAIDONYDIEIHb peripheral blood cells @28 cDNA microarray

4.2.1 MaAUABENS 163U5I0@28879 whole blood tAul Trizol mﬂﬁﬂmmﬁmaﬁwﬁﬁﬁﬁaama
Fudlafuiuimn 9 e ;jﬂaﬂﬁﬁwm%amwmawiamolﬁm{ﬁ 5 318 URzAWUNAGN inclusion WAz
exclusion criteria firwual381uan 8 o teana RNA

4.2.2 M3aNa RNA LazMTILATZAG8819628 cDNA microarray

ana RNA naadhadenlasld TRIzoI® reagent UWac PurelinkTM Micro-to-Midi system kit
(Izolnvitrogent)  Purelink RNA purification kit m’maauqmmwLLa:mthl%a;“n%mad RNA ﬁaﬁ‘ﬂvl,ﬁ I
FILATIR first strand cDNA LAz second strand cDNA @u&1@L  &9LATIZH Biotin-labeled cRNA 31n cDNA
template Laz¥iNIN1TA@ cRNA Tiugwandauinly hybridize NU array chip Affimetrix HG_U133 plus 2.0
chips (54,675 probe set) MuATALSENIMUA  srunalasld Affymetrix GSC3000 scanner UAZ3LATIZHHA
lawlt Gene Chip Operating Software; GCOS (Affymetrix, Santa Clara, CA) microarray chip Was Partek

Genomics Suite 1ael4 Human Genome U133 Plus 2.0 Array WuandSeuiey (Normalization Controls)

4.2.3 mMaengAkasilSouiisuszaumsuaadaanuestnliiaifeaun
leqnTeinavad cDNA microarray Uasnagauisfmannyanalaslt one-way ANOVA lag
ﬁmumzﬁumma@aaanmaaﬁuﬁvlﬁmnﬁaaﬂ"m;‘TﬁamJ:L%d"n'aﬁﬂﬁLLa:ﬂuﬂnaﬁﬁ@iwmﬁ‘uw'mﬂ'h 1.5 1111 uay
Jugdaynmesda P<0.05 lumsAaifanduanfinende (@397 5 uaz 6)

(2
o

mﬁmiﬂ:ﬁuazm?mmﬁmm:é’ummamaaﬂmmﬁusl,ul,ﬁmﬁa@mni:ﬂdw;jﬂaﬂmﬁdﬂamﬂ

AthonfinenFaniwuasriathd uszauun@ laslusunsu Principal Component Analysis (PCA) ugadinguiu
A & A X & 1 3 a ' oA & A A A
(49.2%) mLamaaﬂlummaa@mwaogmﬂmmwam@Lmﬂmamﬂﬂquﬂulummaawnmaaﬂuﬂﬂ@LLawﬂu
A A [ LA & A X Aa A A A
mmmaaﬂmummﬂm@usulummaawnaaaﬂ’gmuwmmmwmamamﬂ (3UN 12)
A & a P A & A ' o & 1o a ada o

rrmLﬂi’]:%LLa:LﬂmummJmlummaa@m’nzmwpdﬂ'sﬂml,sa‘nam@LLa:ﬂuﬂnwmz@mms

' o . . X ' & A @ ' & , AA A
ueadaanuandan laslusunsy Hierarchical Clustering Wuin WalRaaranaIeLNIzInguiiiui
WRAIDON IUITZAUTMYNAUI I 2,199 Bu ﬁuﬁLLaﬂaaanluLﬁ@Lﬁa@mmmﬁﬂmuzﬁmaﬁﬁﬁg\miwaaﬂu
Un@srwau 121 Bu uazBuiuaaseanludaioasnveigihouzivsihadinivesaudndwin 66 Bu (3
1 13)

miﬁwmUﬂ’]Wiquﬂ’ﬁﬁwmumadLﬁ@Lﬁa@“m’amngﬂaﬂmﬁmaﬁwﬁtﬁuuﬁmuﬂﬂﬁ oalal
ﬁagaﬁuﬁﬁmmamaangﬂmﬁmﬁa@mwmgﬂaﬂmlf%wiaﬁ']ﬁ mmsn%’@nﬁéwﬁumuwmwﬁﬂﬁﬁamelu

dl L dq’
AN 7 Q99
1. Protein transport/Cytoskeletal, apoptosis related genes

Regulatory/ Protein modification related genes
Protease, Peptidase and Invasion related genes
Growth factor/Angiogenic/ Cell growth genes

Inflammation, Immune response, Cytokine, /Chemokine related genes

o o &~ w N

Metabolism related genes
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PCA Mapging (48 6%)

519 12 Principal Component Analysis (PCA) WL&A471 transcriptome Ua9liialfaav11vaIntuz59viaing
o uU
uwandnnguiulmdafianrnizesaudng

__m

= |
CCA = Healthy

Healthy —CCcA

Hierarchical Clustering of 121
Up-regulated gene in 9 CCA
pafients when comparing with
8 healthy persons

Hierarchical Clustering of 66 ik
down-regulated genein 9CCA —
patients when comparing with
8 healthy persons

.

511 13 Hierarchical clustering analysis L&A95zaUMILAAIBaNVIEUNLANGINBlUTALR AT VRIKE
o U

[
= 1 o A

NzlSeanauazIdalfea v kUNG
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P oA Aa & A o, & . o ad a o a
1IN 5 ﬂﬁ!&lU%ﬂmnﬂiLLﬁ@]daaﬂﬁdIumﬂLﬂﬂ@]“ll’]’a“lladﬁdﬂ’sElllzLid‘Ylau’HﬂLNﬂLY]UUﬂU“ﬂadﬂuﬂﬂ@l

Gene Symbol Gene Title

PLAU plasminogen activator, urokinase

SERPINB2 serine peptidase inhibitor, clade B (ovalbumin), member 2
CXCL3 chemokine (C-X-C motif) ligand 3

EREG epiregulin

THBD thrombomodulin

VEGF vascular endothelial growth factor

LTF lactotransferrin /// similar to lactotransferrin

PTGES prostaglandin E synthase

ABCA1 ATP-binding cassette, sub-family A (ABC1), member 1
CXCL2 chemokine (C-X-C motif) ligand 2

PHLDA1 pleckstrin homology-like domain, family A, member 1
IL1R1 interleukin 1 receptor, type |

OLR1 oxidised low density lipoprotein (lectin-like) receptor 1
CTSL cathepsin L

PPIF peptidylprolyl isomerase F (cyclophilin F)

MMP9 matrix metallopeptidase 9

SDC2 syndecan 2

FOSL2 FOS-like antigen 2

ADFP adipose differentiation-related protein

ATP13A3 ATPase type 13A3

RNASE2 ribonuclease, RNase A family, 2 (liver, eosinophil-derived neurotoxin)
IL8 interleukin 8

ANPEP alanyl (membrane) aminopeptidase

EXOSC4 exosome component 4

AMPD3 adenosine monophosphate deaminase (isoform E)
HSPA1A /1B heat shock 70kDa protein 1A/ 1B
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q' oA Aa ° & A o & . S ad a o a
$13191N 6 ﬂi;}&lEJ%‘Y]&Jﬂ’]iLLa@Naaﬂ@l’]lmwmaa@“u’]’s“ﬂadﬁdﬂ’;UNtLidﬂa‘mﬂmamElllﬂi_l“lladﬂm_lﬂ(ﬂ

Gene Symbol Gene Title

CXCL10 chemokine (C-X-C motif) ligand 10

TNFSF10 tumor necrosis factor (ligand) superfamily, member 10
HLA-DPA1 major histocompatibility complex, class I, DP alpha 1
MS4A1 membrane-spanning 4-domains, subfamily A, member 1
DAPP1 dual adaptor of phosphotyrosine and 3-phosphoinositides
LNPEP leucyl/cystinyl aminopeptidase

TLR8 toll-like receptor 8

SAMHD1 SAM domain and HD domain 1

NT5C3 5'-nucleotidase, cytosolic IlI

C200rf118 Chromosome 20 open reading frame 118

TNFSF13B tumor necrosis factor (ligand) superfamily, member 13b
MEF2C MADS box transcription enhancer factor 2, polypeptide C
TFEC transcription factor EC

SLFN5 schlafen family member 5

SP110 SP110 nuclear body protein

MPEGH1 macrophage expressed gene 1

GIMAP2 GTPase, IMAP family member 2

RP1-93H18.5 hypothetical protein LOC441168

MLH3 mutL homolog 3 (E. coli)
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AN 7 mi{fﬂﬂg;wuwﬁmmamaarﬂmﬁ@Lﬁaﬂﬂunmaa;&’ﬂaU&J:L%Wiav’hﬁgdniwadﬂuﬂnﬁmuuwm‘n

BUIN

Protein transport/Cytoskeletal,
apoptosis related genes

Metabolism related genes . .
Regulatory/ Protein modification

related genes

Gene Symbol  Fold Change Gene Symbol  Fold Change
Gene Symbol  Fold Change PTGES 3.04231 FOSL2 2 57995
LTF 3.22778 ABCA1 293605 EXOSC4 2.21338
SLC16A3 1.86919 RNASE? 5 50164 (F;(;iw f.ggi;?
NDRG1 1.76206 AMPD3 219578 '
GNA15 1.70535 GNG2 1.75065
: IRS2 1.98094 PDE4A 1.73108
M F1 1.63618 UPP1 1.89277 RALGDS 1.68044
RIT1 1.60813 NP 184771 SLA2 1.6309
ATP6V1C1 1.55422 GALNACT.2 17308 :zzg; ) 1 .gzggz
RAC2 1.53564 AGPAT6 1.71013 '
NPC1 151838 APLP2 1.58245
GPI 1.69501 ARRB2 1.52865
TLOCH 1.50378 DGAT2 1.69009 PPIF 2.62913
SDC2 2.61611 FAM108A1 1.68284 HSPA1A /1B 2.12322
ETS2 1.85394 SLC2A3 16591 ?2{:181 1 .2202:
CKAP4 16506 C200rf3 1.6462 825
TUBB 1.52426 HSPE1 1.7213
SQSTM1 1.65663 NTE o19z8 DNAJCS 1.70657
: PKM2 1.60132 MAPKS 1.63669
TNFRSF1B 1.6219 RP5-1022P6.2  1.57548 RANBP2 1.62085
ZUBR1 1.5551 ST13 1.58644
MAP1LC3B 1.52752 PTPRE 1.58431
HSPY0AB1 1.57809
B3GNT5 1.57809
MAP4K4 1.56112
PRKCD 1.52045
OXSR1 1.51416

Protease, Peptidase and Growth factor/Angiogenic/ Cell Inflammation, Immune
Invasion related genes growth genes response, Cytokine,
Gene Symbol Fold Change Gene Symbol Fold Change /IChemokine related genes
PLAU 6.3388 EREG 4.01995 Gene Symbol Fold Change
SERPINB2  5.60283 VEGF 3.33421 CXCL3 4.90128
THBD 3.87076 IL8 2 46387 CXCL2 2.88502
OLR1 2.67693 ANPEP 296976 IL1R1 2.77718
CTSL 2.64564 FLNA 2.06052 IL1R2 2.08442
MMP9 2.62559 TFDP1 1.7254 FCAR 2.03052
ADAM9 1.96734 G0S2 1.70691 CD93 1.96563
TIMP1 1.87811 INPP5A 1.67145 CORO1C 1.78989
CPD 1.82203 PTDSR 16638 CXCL16 1.56218
TPP1 1.52183 ITGAX 1.66255 RABGEF1 1.54423
TGFB1 157519 csT7 1.51943
SIGLEC5 1.51549
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4.2.3 myllnziunumzandaiiaasnangthouzisvioind
Wah BuuazszaunIuaadaanvaIdwiNadasziunuinvasiaiiaar i lunnsinlayls
Ingenuity pathway analysis Wuidaiiaasvedgthouziivionnd Imvihanunineteanuazuedlse

A a aa o a a4 @ [ a a
WIDAMNHAUNGITLINUIIWIBEWNLNLIVDI @]x‘iLLﬁﬂ\‘ll%@]’]‘ﬂ\‘l‘ﬂ 5 LLQ$E‘1J‘Y] 4

79N 8 Nams’iLﬂi’]:ﬁwmmaaLﬁsﬂLﬁamn'maaQﬂwmﬁaﬁammmﬂh‘i“ Ingenuity pathway analysis

mawao‘[sw%ammﬁ@ﬂﬂa ﬁ‘hmuﬁuﬁlﬁmﬁaa
1 cancer 58
2 Immunological disease 40
3 Inflammation disease 39
4 Skeletal and muscular disorder 31
5 Connective tissue disorder 29

424 msmwaam:é’ummamaanmaqﬁuﬁﬁmﬁaﬂmﬂiaga microarray lag/® real time PCR

niaya microarray @TﬂLﬁaﬂﬁuﬁﬁﬂ’mmmaaﬂme@i'mﬁ'm:ij,ﬁ@Lﬁa@"unmaa@ﬂmmﬁa
viedhatueund lesdadeniufiinsaunsuaaseanls monocyte/macrophage  uasflumunnifisadosniv
ULLTILRTMIUNIINANVDINITI rwan 11 B Lﬂuﬁuﬁﬁmmamaangaa‘i’m’m 9 B uazBuiinisugasaan
fwan 2 B

MmIana RNA ﬁnﬂéhazml,ﬁ@Lﬁaﬂﬂuaaﬁﬁwmﬁaﬂaﬁwﬁﬁwmu 9 ¢ uszauln@dsuin 8
510 AlEh miroarray, &N MRNA Waz convert 1% cDNA 1113 design primer, optimize condition 284n113¥1
real time PCR  Han171a320U mRNA luaad1dlasT real time PCR aa@ﬂﬁadﬁuﬁayamﬁmﬂ microarray

@T\‘lLLamlugﬂﬁ 15
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dt et 6 a I3 A Y = ' :‘ a ¥ . .
JUN 14 ﬂ’J’llJﬁﬂJW%ﬁ’ﬂﬂde%l%L&l@]Laaﬂm’l’madﬁﬂ’mmtidﬂamﬂiﬂUl"ﬂ Ingenuity pathway analysis
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10

l J [ ] Real-time PCR

v, =

Fold Change
w
"

-10

-15

-20

=

sUN 15 1WF8ufisuseay mRNA 1%6}"3aU"wLﬁ@Lﬁamnm;\ij”ﬂwmﬁmaﬁwm@u"?ﬁs real time PCR ﬁuﬁagaﬁ

#2710 microarray

4.3 msuaadaanvasdnluiiaidaaunlEweniaiszuzsaatwuadnauziIaviaing

ANBNILAUNTLRAIDDNVBITWINUIW 11 B s'iavlﬁﬁ'@Lﬁaﬂmmﬂﬁagamnmmaanmmﬁu’[wﬁmﬁaﬂ
11717835 BNzSviath@lasiT microarray aena1alu 4.2 lduri PLAU, MMP9, VEGFA, EREG, SERPINB2,
PTGS, CXCL3, CTSL, IL8, CXCL10 uaz TLR8 lagiaszau mRNA luidiaifaar116e37 real-time reverse-

transcriptase polymerase chain reaction maa@ﬂwmﬁoﬁaﬁw?ﬁhmu 39 MNuuazauUn@suIn 21 18 1ie
= o = 1 = 1 1 nll = 1// 1 a '
u_l?fﬂumﬂmmumnmmmﬂmmwm@wummm@mmmnmmmnm@wuuﬂunqmuﬂnm WU1INN9

LL'&mfa@ﬂm@ﬁuuﬁimﬂuﬁmwLLﬂiﬂsaugﬂumjmjﬂaw:ﬁwim{ﬁ %\‘1Lﬁﬂﬁ’]LLN%ﬂ’]Wﬂ’]iLLamaaﬂﬂladﬂ’s\jN
ﬁuﬁﬁﬂmma‘"@ﬁwﬂmwﬂqﬂﬂa ‘wmhLmumwﬁvlﬁﬁﬁgaLLuuﬁLﬂmmqﬂﬂa (Eﬂﬁ 16N) UAZUWULNGY (gﬂ‘?i 16
) mﬂmwswLﬁaaﬁuﬁvlﬁf:ﬂmz;ﬁ%’ﬁuLﬁamawwzmjuﬁuﬁﬁguuummamaaﬂﬁﬁauiﬂdmﬁ vl@TLLfiﬂajuﬁw?'i
\fienfiu Proteolytic activity LLazﬂajaJﬁLﬁmiaaﬁ'u inflammation (IL8, PTGS) andandu wuiananinaaiiu 3
ngu ﬁaﬂajwﬁﬁ Proteolytic activity §9 W inflammation f1 $1mIm 15 38 lugﬂﬁ 171 LLa:ﬂ@:&l‘ﬁﬁ Proteolytic
activity 61 u@ inflammation g9 $1m3n 12 T Iugﬂﬁ 172 uazlimunindanguled 8 1o
ﬁnﬂmﬁLﬂiﬂ:ﬁ*’ﬁagaf:ﬁﬂﬁﬂm:;ﬁ%’mau‘l@ﬁa:a%ﬁaawmiﬁLflué’hLmumiﬁﬂmumaoﬁumju

Proteolytic activity %ﬂtﬂmwuLmuﬁwwwnlunéuﬂxmmﬁﬁnmagji Weliausndianeinamuaasean
maqmjwﬁuﬁaﬂmﬂﬁaahuﬂmwuuaﬂﬁﬁﬁu;jﬂaunﬂ‘iw nnuwdeitldassumsuuuitelas  Cox
regression model LIweN risk score LﬁaI%LLﬂﬂﬂajugﬂaﬂﬁﬁwmmrﬂ*mﬁme@mﬁ'umm:é'unﬁuamaan*‘na\‘l

PLAU, SERPINB2 was CTSL adit

Risk score = 1.020 PLAU + 1.214 CTSL — 0.882 SERPINB2

WaunudnlusunIniuaasaanvasduluaunisvesthounimaidnimuanans (n = 35) wu
mansndangudihsuziviaihdnuszaunmiuaaiaanyeasdulineatasny Proteolytic activity Uadlmadiia

v ' ¥ th . @ . .
Laa@“ﬂ']'l@]']llﬁllﬂ']ivl@]l.ﬂu 2 ﬂﬂqu I@]Ul"ﬁﬂq 50 Percentile U833EaUNILRAIBDNYBY metastatic associated
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gene L'fluﬁ;@éf@ = 4.21 mmimmdnsjug}”ﬂuﬂ‘ﬁLﬁmﬁawnﬁmmamaanmaa risk score gaaaﬂmnmjwﬁﬂw
fifiaidanrnifnsuaniaanaas risk score 61 FalA1IzEzIEaTW (survival time) uanenanuatnIliindAn
(Log rank, P = 0.021) @T\‘ILLamlugﬂﬁ 18 I@ﬂ;jﬂuw?'iLﬁmﬁa@mnﬁmnmmaan“um risk score dnaziienTzas
J0QTWHN1INTIT (mean survival 403 days; 95% Cl, 320-485 i) ;jﬂ'aw?'iLﬁ(ﬂLﬁamnﬁmmamaaﬂmm risk
score §4 (mean survival 239 days; 95% Cl, 167-311 5'%)

NNTBYANINANLEAII MITALAVNNIUFAIDBNUDY Proteolytic activity gene ludaidaaviaansa
wewiansnioilinvastheld  usedliidudsdnonimaaslditnisdandnlummeinssinnizuzisaves
g}”ﬁwmﬁmaﬁﬂﬁ S'fjaLﬂuﬁagaﬂi:naumsﬁ@%ﬂwa\‘iu,w‘nzﬂumilﬁanLmeam‘s%’nmﬁmm:amm:ﬁ
Urdninmwgegalufihoudazneldluauaa
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1 23456
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X axis
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A

I Low score

U 18 wwwmwilIsuifisuszesseadwdihouziiiviathfanussaunLaadaanueIdungy proteolytic LAz

inflammation IuLﬁmLﬁamm’nmaa@ﬂwmﬁmaﬁwa

4.4 J9L3002173%9%a macrophage butiaLl oz TIRNNUTNU T30 TN BINUI 8N 5IYR1NG

NANSANHLNALEDAT1I A CD14/16° monocyte LLa:miLLamaaﬂmaaﬁu’Lmﬁmﬁa@mmm@ﬂm

mﬁwiaﬁwaé’uﬁ'uﬁfﬁ'uma:mﬁaLLa:iwzia@%wmmﬂﬂm UEAIINTALREAUNINUNLINEAYFONZISI N3
2 & A ~ { { o oA { o R I
NUNIWITIHNTINLITI LlaiRaas1vfia monocyte smﬁaLﬂﬁaumgl,ﬁaLﬁa@mLm:ﬂamﬁua:uﬂmammﬂu
tissue macrophage ﬁnﬁwmm’mﬁ'uLﬁnaﬁuzﬁﬂumnﬁa%’%aaﬁfmguﬂsz‘[wﬁ@iamim‘%mul,ta:mmws'qﬂmu
YD ILTRANLLTI \NaNARBUANYAZINAINGT Fldvenumsdnsiiafaay tissue macrophage NLAILURS
(=3 =} =3 v & | 6 o 1 tﬂl 1

gnMwNLlaidanvsiia monocyte lagld Mac387 Gallu surface marker UBILTARAINAD UALLNBLAAII
. & . = o A a A ¢ & A & @
tissue macrophage LBBFANITUNIANANVBINELTY Ienfantn MMPY  Genuluisasidaidoauiduead
AU

M3ANLlasAT immunohistochemistry 284 Mac387 waz MMP9 1u|,ﬁaL'E'Jamﬁwmﬁﬂmu:ﬁmaﬁﬁ
F%7% 50 378 WU LTRSLIALRaANAN Mac387 WUNTeauluiteld oAUz UIIMIISINIRNIN necrosis W

o a &/ d' 3 1 t:llt: s ﬁ’ A' s a v =) ;s' a 6
wudwmnnuTnaweuallausisundanuitelladuuasiSnaTatldwten U 19) Myl
(% = 6 o Ed'n dl‘y dl' I3 L v aa an U v

ANMVFNNUTUDINIWLTIWINLTANAA Mac387 I%LuaLEJE]%J:LNﬂ‘]J‘lIEIH@WEI’I‘ﬁ’JYIUﬂﬂa%ﬂﬂladﬁdﬂiﬂlﬂﬂlﬁ
univariate analysis Wwunlanuannusnuazlsanlaid laun uziSswfia non-papillary type (P = 0.006) La
periductal infiltrating types (P = 0.047) (mﬂiﬁdﬁ 9) MINTIIFOLLTAANUNTUEAI8an2ad MMP9 latdouble
staining immunohistochemistry W¥A4INTAANAA Mac387 finmiuaasaanvas MMP9 die (3UN 20) uanand
SINLANNTNNUTVRILTAA NS Mac387 NULTARNANNILEAIaanuad MMP9 (P < 0.001)

NMFIATIZRAINUFNAUTVBINITNULTASNAN Mac387 luLﬁaLﬁamﬁaﬁ'm:mia@%wmaa;jﬂ’aal WU
;jﬂmﬁl,ﬁalﬁamﬁdﬁmaﬁam Mac387 a‘hmumnﬁiw:iaﬂ%wé’fuﬂ’j’]Qﬂmﬁﬁatﬁamﬁaﬁvﬁaaﬁa@ Mac387

a o

Swndasadlnadauneatd (P = 0.01) lasfian mean survival 380 #u (95% CI, 228-531 $u) uaz 679 4u

[
o

(95% ClI, 541-817 fu) mwdndu (U 21 ) nsiliiiies 35% vesdihonduiiileilenzToliioadnia Mac3s?
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MAC387 positive cells (%)

Variable Number Low High P value
Age: <56 26 9 (34.6) 17 (65.4) 0.608
> 56 24 10 (41.7) 14 (58.3)
Sex: Female 23 9 (39.1) 14 (60.9) 0.879
Male 27 10 (37.0) 17 (63.0)
Tumor location: Intrahepatic CCA 32 13 (40.6) 19 (594) 0.61
Extrahepatic CCA 18 6 (33.3) 12 (66.7)
Gross morphology: Mass forming type 24 7 (29.2) 17 (70.8) 0.047
Periductal infiltrating type 20 7 (35.0) 13 (65.0)
Intraductal Growth type 6 5 (83.3) 1 (16.7)
Tumor Stage: I-I| 13 8 (61.5) 5 (38.5) 0.091
1 23 8 (34.8) 15 (65.2)
v 14 3 (21.4) 11 (78.6)
Histology type: Non-Papillary 35 9 (25.7) 26 (74.3) 0.006
Papillary 15 10 (66.7) 5 (33.3)
Vascular invasion: Absent 37 14 (32.4) 23 (67.6) 0.198
Present 13 3 (23.1) 10 (76.9)
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