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[ Abstract)
molecular mechanism of tumorigenesis.
of distal cholangiocarcinoma were analyzed using oligo microarray containing 21 329 genes. The differentially expressed genes between
the two groups were analyzed using the Significance Analysis of Microarrays ( SAM) in order to get the specifically differentially
Results A total of 725 genes of
cholangiocarcinoma was regulated significantly compared to normal bile duct. Of them, 244 genes were upregulated and 399 genes were

Tian Zhigang® , Xu Zhi® , Zhang Liang, et

Objective To analyze differentially expressed genes between hilar and distal cholangiocarcinoma and to clarify the
Methods Gene-expression profiles of 3 samples of hilar cholangiocarcinoma and 4 samples

expressed genes. The gene. expression presence was verified by real-time PCR ( RT-PCR).

downregualted in both groups; on the other hand, 82 gene expressions between hilar and distal cholangiocarcinoma had significant
‘differences (ratio = 2.0 or < 0.5). The SAM analysis showed that 40 genes, including AREG, EPHA2, SPP1, PACE4, and so on,
Conclusions These data are helpful for a better
understanding of the tumorigenesis of cholangiocarcinoma and contribute to the development of diagnostic and therapeutic strategies.

were identified as differentially regulated between the two groups (¢ =0).

The gene expressions between hilar and distal cholangiocarcinoma are significantly different, which suggests that the two tumors have
different molecular mechanisms of tumorigenesis.
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1 BEAGE—HNR
ST HH AR WELE  WEAAD(m) RESAEE

L & 74 JF I8 12 x7 B4k
c2 B 65 & 13 x6 x5 4L
3 B 46 FNIE 12 x8 o
c4 B 56 HETE 3x2 FE
Cs & 61 WMEHPTE 5x4 PR
6 B 63 [HEETR 3x3 a4k
7 B 59 HET & 3Ix3 F 4k

1.2 TBREXLE

1.2.1 kR RE

AR EERARF 22K AR LEHEE
BERE R, Oligg ZEEEFABREY L HFERL
BoOREE, F 21329 %70 mer KERNEBKHE
B EXAEEFBRARZAN—-ZEH ZTRFFINH
H%HE Qiagen AH, BMNOCHLBRHHMANLES
RXES
1.2.2 AL G RNA BB E

¥ F§ Trizol (Invitrogen, Gaithersburg, MD, USA)
—FERBRAASRRAR DS RNA,E S RARE
ULIE B W 48 RNA, 3 i — # R A NucleoSpin RNA
clean-up i& 7 & (MACHEREY-NAGEL, Germany ) X}
RRNA 357 R B AL, Y5 BT OD g, 36 MK
Kl RNA B952 8, RNA 4% E it # 47 RNA
ERB, 0D, 057 1.8 ~20 Z[R], BB A M 5 JBC L
Yk 28S 1 18SrRNA HLEE 2.0 £ 4.

1.2.3  #5 RNA 3264710

B mg 5 RNA, F N BUA R B R A R TG
DNA, i — Bk 18 & B cRNA, BEVLS I ¥ R 5% %
{8 F§ dCTP-Cy3 1 dCTP-Cy5 ( GE healthcare ) 3 17
Ric. T A0 RE AR A 4 BIARIT Cy3 #1 Cy5, &
Xt B 5 IR B A e 3 4 '

1.2.4 ZX BHEAH

FRic k) DNA % F 30 ml 3T+ (3 x SSC,
0.2% SDS,5 x Denhart’s,25% FBtRE), T 42 CZ:
REH. HXERE, RER CEEE0.2%
SDS,2 x SSC MM PE S min, M/GFE 0.2 xSSC
FRP% 5 min, BT/5 A LuxScan 10K 55
& R B # {X ( CapitalBio) PO EH A XA H KB L
R HE.

1.3 PR

Genepix pro 4.0 k44 (Axon) £ BUEK B 848, R
J& F Lowess FIH#THE R HBA— A E,ITEE
BEREE(Cys/Cy3) =R EERNRHER, B
A BERRETANER(EYERLO)MAUREE
PH(GHEBL)EERKRKIERTRERKZE
WEEY, BTFERZRS, RNE—-BEAHH
RHESAMT 2 KRAZ®NE R, B X F—3F
B R kU, REEHETT student’ s one sample t-test 758
BEPHE, ZRINEARENSRFFERESH

TR, B R — 4 RNA 5 5 #17 Z K self-to-
self B A U 3 LA S o R 0 A R B IR R
W, RAUAEYERNH 2 FHE—BEHR P <0.05
B, Bk EA PR B Cy5/Cy3 E=2 M<0.5
SRERNBEHFARBESTE, B EXHEE
MERERAER, BE LN EEERAME R MR
MERRSEADRZHE AEEEBEMEFEEA
LRERRIEER, WRXBERFRZERET
CLUSTER # TREEVIEW 4 #7'*, R BLAF |1 %5 1H &
BESEEETTREFEVABMREERMAR,
MXEHAHNARERERSE L BERFESHT
( Significance Analysis of Microarrays , SAM) 156 sk
FIIHREEENEREERREER,
1.4 S5CAHER RT-PCR BiE4HT
AFAIHESE P TEBEX R RNA A
B R N ER LN RT-PCR BiIFSH LR MR
%o 2R AEE % A& E SERPINBS 5 F @&
B SCGB3A1, 8% BR H W A% Jit & 8 (GAPDH) fE A 4
2, 519 /53 I F : Maspin ( SERPINBS ), | #¥
5'-ACTCGCACAGGGATTCTCAC-3’, T i3
5'-GCTTGCCATCTAAAGTAACTAAAC-3'; HIN-1
(SCGB3Al), F#ff 5'-ATAGAGGGCTCCCAGAAGTG-
3, F # 5'-CTCAGGTGTAGATGCTCCAGT-3';
GAPDH, [ # 5'-TGTTGCCATCAATGACCCCTT-3';
TF U 5'-CTCCACGACGTACTCAGCG-3', LK} B
&R T : FJ RNA free DNase [ 4b3E ( Takara) L6
& % 37 C KL 30 min, R /5 AR/ RO, B0
1/10 &K 3 mol/L BERRHM, F 2.5 BB R T
KZBYULRE RNA, L 70% Z BBk, TREBTE
B DEPC K. )5 F 1. 5% Bt B ¥ 8% B B 3K A
#3t DNase | #b# /5 RNA WEE. U ERZT
DNase I JH4k# RNA AR ,PCR Kl E H 4 DNA
AL ED, B 2.5 pg & RNA ¥ R B 1st-
¢DNA (Superscript II ,Invitrogen) , {# fj Light Cycler
PCR {% ( Roche, PTC-225) , Lightcycler-faststart DNA
master SYBR green 1 ( Roche) #F 47 3L i & & RT-
PCR ¥"3¥ . &M NEEE FIRE 3 mmol/L, 5| ¥R E
0.25 umol/L,95 CZE 4% 10 min;95 € 10 5,60 €
55,72 C 15 s, X 40 MEHR;75 ~95 CLHERE
Bk, HIKKW PCR ¥ HH., RALEREE
Xt 5L Bt £ & RT-PCT ZRHFTER DI

2 &R

2.1 HEEBEERRRETL

SR EAEFTTREER(ALA) MBEEES
TEE(BH)BREPHFEBEEM(CY5/Cy322.0
R<O05)NBEHEFTLBRBEEXSWIFMER
TREEVIEW 4 &E, " W& Z RBEFELYE,
NEEER, SEXHEBEHALAML, BEXR LA
BEE 244 & HETHEEE3I9 &;MHEERER
#E A FETB TEA S0 %,B LiAMATRAE
R&%E1), XBEAYFHPERHNEEHR
EEBETHMNER U REMARIIBIAR S
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H1 BEERT2S FERREEEAOWEINT HPH
HHERRLER WNAFTRRE, TRRTEEY
EEEEERRILA RERTRETEH REXTR
BREL. HPHANBEEMEE(A) SIS, BH
BTRAE(B) G4, 1HAE5BHEFTHERINM
F2HATHEWB LREESOR(E2),35A58
HARLMERN244 K4 HhA LETMB THER R &
(H3) , ARHNPEEASELSEF TRBEERE
FEERPNEHREERTR,

H2 HINEEA(A)RETEmERS
TREB)BEELANEANRRS &

-=3.00
-2.00
-1.00
0.00
1.00
2.00
.00
.'\ B

2.2 FIREEESHEAE T TREERELEE a9
ST o 2 40T B, I ML A S e I XL
THW S AERGFELEEENRLR KL (A L e
D), AT 2(E 2) 54 34 (E3), HENER < 10030
SRERAMR R REBT . H— 5 SAM K IF 1t AREG
A4 I T R A 5 R R o T B A0 25 CCLIL
AT BRIEREBER 40 £(g=0), HPBE L PLAUR
WEFE29 K(ER2), TRZER 11 £(K3), x& EPHA2
EFES 5T 55 T3 88, 4140 M1 A (CXCLI, et
AREG.TCF8) , {& 5 # & ( CCL11,EPHA2 , GDF15, Hhg
NR4A2) , 41 a6 M ( SPP1.TNC.CCL11) , B 48 L ot
(AK024106 ,NR4A2 .CCNL1) %, HOMER-2B
2.3 3B} & RT-PCR 4R g TS
1.5% SRR gE I L 0k B R (R 4) BB i b1 B
HEADSTHER B, AkATEF, REH, TCF

ARERY B RE R, BH%RS RT-
PCR SR GRE L (P =0.007) i A4 RELW
f5(F4,85),

B3 FNIREEM(A)BXELEAWEEFTRE
(B)RETHHERNREASFT
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£2 SAMOHERIIHEERRELATEEF TRREETR 2 FER(BREAREMEFHT)

w5 EEEZK Gene bank 45 RE=Y AFfER
1 REGIA NM_002909 BAEEH 510.16
2 TCN1 NM_001062 HEREREQ] 297.75
3 TNC NM_002160 L 4=l 139.81
4 AREG NM_001657 REES 104
5 SMC5LL ABO11166 KIAA0594 B 1 84.67
6 CCL11 NM_002986 R 40 I AL AL B F 11 56.77
7 RDC1 U67784 CEABBEZA 47.5
8 SPP1 NM_000582 BEHEAR 46.09
9 S100A9 NM_002965 S100 A EH A9 38.51
10 AK024106 AK024106 A cDNA;FLJ14044 & 47 H 32.35
11 FCGBP NM_003890 IgC A EHM Fe 4 31.5
12 PLCXD1 NM_018390 B EER FLI11323 30.53
13 GDF15 NM_004864 WA RALEF 27.7
14 ANXA8 NM_001630 BEEED A8 26.83
15 TCF8 NM_030751 HRETFS 25.84
16 EPHA2 NM_004431 Eph 2k A2 25.38
17 IF144 NM_006417 FRENS, FHFSHELNERAEA 24.03
18 PLAUR NM_002659 HEBEELETF 23.72
19 DDIT4 NM_019058 DNA BGESHEF=Y 4 22.73
20 TUSC3 NM_006765 1 5 42 T 50 B P Rt 0 ) 2 R 22.14
21 B4GALTS NM_004776 Bl,4- RIBMEBE, BKS 21.34
22 ARRDC3 AB037797 KIAA1376 BH 15.18
23 CCNL1 NM_020307 HRAPETER 15.08
24 NR4A2 NM_006186 MREZHRERE 4, A2 12.39
25 CXCL1 NM_001511 #ALEF CXCL1 12.2
26 C6orf66 NM_014165 HSPC125 & A 12.07
27 C200RF139 BCO017001 AXRE, & RIKEN cDNA #E{l 11.16
28 BEX2 NM_032621 X AHEH 10.78
29 HOMER - 2B NM_004839 BEHth RN ER 2b 7.55
£3 SAMAFHEHISEEAEXTATNESEG TEMEX EWE 11 FER (RTHEBBEFHET)
wS HEZK Gene bank 5 RIBZ=Y A
1 PACE4 NM_002570 BLEARERBRG4 0.17
2 AK025209 AK025209 A cDNA. FLI21556 54 EH 0.14
3 MAWBP NM_022129 MAWD 4488 0.13
4 SLC27A2 NM_003645 TRERMIRG A AR, B 0.12
5 UGT1A6 NM_001072 UDP i BE | %, Bk A6 0.12
6 FMOS5 NM_001461 ERELEMLES 0.12
7 TMA4SF5 NM_003963 Tetraspan B5 1% & L6H 0.08
8 VNN1 NM_004666 hMEELEEF 0.05
9 AADAC NM_001086 Arylacetamide i Z, Bt 3 8§ 0.04
10 C4BPB NM_000716 AWMERS 4 GEEH, beta 0.04
11 HMGCS2 NM_005518 3-RE-I-PER_BHEEA SRE2 (Z2RE) 0
3 Wi KEMBEAPR.

B R RK 4T R B R b MO R R B
RETEFOTFE, TUAFEMBEORE KR
R AR BUG RBERK BRI RIEREERE
A T o R B K B HE R LA B T B 48 A T BB A
HREENR AREAR. ROEER AR
WESHS AREs. R 0 THEEE.EH
WBEHEANZELESETRSHEBHR, LR
EAWERAAEEEENARERMERE S

ALRF, HERSERERE LREREIL 340
A THREEL 44940, EPBREEABRK
COL10A1.COL3Al WERXH LM; 55, BRER
EEE MMP? BEEBRE LR, KEEE LRAK
EEG TESSMAMERARLARE REEE
9% B 42,95 KRT17,KRT19,CLDN4 EPS8L1 ,ENCI
&, FREFEANEZWHEARMR T HRES
EEMNER, BB LOE T8 40 M E B TR e A
HRThEE, NENC1 B 4h, — B B F R X
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4 Real-time PCR =Bk @B 1~4 55Kk Ux
R .C5.C6.C7 # R Y 1st-cDNA b 4 1§ , real-time PCR
#3 GAPDH X ;5 ~8 43 5 M. C5.C6.C7 ¥
MRy 1st-cDNA % # 1§, real-time PCR # i SERPINBS
EBHE;9~12 H3HUAMNE.C5.C6.C7 & i) 1st-cDNA
% B , real-time PCR #" 1 SCGB3A1 & & ;M TaKaRa
/A 71 DNA marker DL2000

160
1401

[E—
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SO
T T

MICROARRAY
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S 3

A
¥=10.13+0.42 X
r=0.932
P=0.007

[T
[==]
T T

150 200 250 300 350
RT-PCR

M5 BESRTEESFZIHERRT-PCRERS
SRERGERRASHTEE

8 45:1(0.07,0.03) (0.20,0.06) (0.13,0.11);
2(43.87,68.10) ;3(54.17,28.40) ;4(307.79,134.00)

0 50 100

F4 BEREPTEREFALHZERRT-PCRAER

wWE EREZK Ct E ACt(con-sam)  H—{LEiLE H—IEWHE S HE
1 %t B - GAPDH 19.09 1.90
2 C5 - GAPDH 19.16 -0.07 0.96
3 C7 - GAPDH 20.92 -1.83 0.31
4 C6 - GAPDH 19.13 -0.04 0.97
5 % B — SERPINBS 30.85 1.89
6 C5 - SERPINBS 24.67 6.18 51.79 54.17 28.40
7 C7 - SERPINBS 23.72 7.13 95.00 307.79 134.00
8 C6 - SERPINBS 24.97 5.88 42.76 43,87 68.10
9 T 88 - SCGB3Al 21.15 1.85
10 C5 - SCGB3Al 25.53 -4.38 0.07 0.07 0.03
11 C7 - SCGB3Al 25.69 -4.54 0.06 0.20 0.06
12 C6 - SCGB3Al 24.55 -3.4 0.12 0.13 0.11

Ct( threshold cycle) {& : 75 S B i) 55 I 52 38 BE 1B 3 K T 5 R AW 18 2 3

E. ¥ %%

ACt(con-sam) . RAXRFHH CERELBERLN CEBANEM
E— LRI E B EAC, RR B~ ZA R SAERE ANERRERNESR (LB A « X RERD)
B FWE: RRBE—hZEMERERSEEERBNERNRABNER (LB « X RER)

BHHE ARIEERERREER

HwEETEEFN LA, E+ % DDI6 .PTK7 ,CDH3
%, ERRP,RNEA-MEBEENHRR LR
BREEENHFILEEF,JUP SPINT2 K Maspin
LREMREERERNVEREERENE R
B MXEEREREWEANRRTHRANABY
REME, I RE BES.
EFNTHEEESEABEPTRENZERRE
HEHAP BEERFRINEEI 4 &, Hd L 30
&, T 11 &, ZEXEEFYH, 745 H7EE
WEERBFHREEEENER, M—RoEEY
BB fri — K. AREG (Amphiregulin) 7£ iF ]
HHEEFEELA MEBEEPTEREYHE
£ T, AREG i F 4q13-q21 , XFANAEH , R
FFK B & K A F (epithelium growth factor, EGF) &
% ,5 EGF M# {4 K B F o (transforming growth
factor-a, TGF-o ) ZEL5 i 1 Zh B8 - B A B B 9 R IR
AT LLET 4 A EGFR R B R 1L, BB E
B MR S A, B 1 & bR 4 A KR BB

F1o Castillo %713k Yy, AREG 7E JF 40 88 o R #2402
HELSREWHPAT-MIER. #T siRNA fi
Pk B BE W AREG B/E A, 7T L 3 EGFR
HRERESED, AT AEEHE, BRAT,
#/" AREG ZEFAUBH REPREBIEZENER.

EPHA2 ( EPH receptor A2) & Eph 3% (kB & R
WE R (RTKs) Y — R, ERWARAK A7 E
BENEYRYTHFEEEEN/ER. EPHA2 72
RETEMWMBAR, WABEE EHEBRARE A
FIRRAE B A RS A ERRETRBRREN
R4, EPHA2 i %55 A (X882 BUE % 4
B SE AL, R B 8 BT LA 5@ 5 VR 55 40 M 1R] ) 32 T
W AR TR SN B4, EPHA2 7 fiF
B NEERERBESFRABENER", M
i EPHA2 (35 46 77 1 58 o 4 9T R o

SPP1 ( secreted phosphoprotein 1) %% 43 Wi B R
EE L XKABHER, BR—MEAREZHIENL
WY E A, 1928 T 41 M 5 B (extracellular
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matrix, ECM) , AT R AW B A EH, EHE
HEREFRMEMBUEERMEBREIEX, £
MRAAS, EALATEREORERR, NE
B AREE MaRRE S, EALRET,
SPP1 )3 3538 55 5 2L AR 8 ) T v AR BE AR 0K, B
SEMY Rk SPPLY | ¥ 45 5 5L R B
B2 SPPL RAHABEER" WM W
BERNEATYAEENDFEEREREYREGY
fERRE A

AREN,EEER T RANEE S, FII5HHE
EWSHEAEPTBREMERRXFERFELYE,
XFERBEER., ERRARZTANZRER S,
#% SCGB3A1 %, SCGB3A1 (secretoglobin-3A1) , Bf 43
WRIALEAERM JR FIFE EREE LK
MRBAREEERS, BEILRE FiE B EE .
B 51 Bt 0 0 R P 0 R DU R B R R, Bl X
AR X HIN-1(high in normal-1) """ 2} 3% 3A1
T bR i 98 40 B B0 3R A8 T R A ) 4R R X b B 4
MR R ERAMEER, WK 3AL f#
@ R EE AKT #9557 5 38 % B 1k
MEBEHEARB SR, W ARRE BN
MR, — LA EREE, S WE 3Al
EE MR TP BT RENEEREMH M E
REBE™ ., MERNELZRESERS, NEE
PACE4 ( Pcsk6, proprotein convertase subtilisin/kexin
type 6) %, PACE4 B EATERNME 4,0
KT Ca’ MLBERELH, R THESZ LK
—F, ELZM EEIMEME P RE, ZBYR
MEE N — LR HEXE BN TGF-B MMPs %, T
REEAMMBENER EBREEEENEM.
18 3 %o X 26 5 4y 69 98135 , PACE4 7E BB I R 4 R &
FEEETFRER,

ARG RTERBTRENERAR
B0 X e R (5 B 17 40 i, A B T X R 8
RERBREG TS FSHIFERETH 2N
WL HATRAMENER S EE R ERE
SrRUEHT I 7 Mo B FF T TER A 5 A
TEREERERZERWTE, RAFTHREERES
RELGB HRF BE B AR A R TR AR L 28 L, FR ARG
BERMRBHEAEFEEANZR., RIOVFENF
ik BB A A LTI A HF T TR IR B 5 T R
PTERESFRICORERIBTHELS, B, H
FRAEFAOIA R, 75 R i 35 B 15 PR 12 b i ok s K
NBERE(R D), FITHEEEMEERE LR,
BB o T B A B AR SRR X B, R RN S B
ARBERZEHRRAETEL—LHR.

B % Xk
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