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Trpsl {A#=REE 4 pa _F 5E -8 R B LI 7 3

2 Y.\ B, HRKE (400038 F B, 55 =72 K270 5 g 2 42 A ANBL 9 )

(EE] HM HiTBkEIE () ZE4F 1 BIAH 3 3 N (tricho-rhino-pharyngeal syndrome type 1, Trpsl ) 7£ ¥ £ 77 F-
WE: #1455 (cold preservation reperfusion injury , CPRI) i 5 AN AHAE | Kz 40 il ( human intrahepatic biliary epithelial cells,
HIBECs) |- fz -[a] Jfi %% 4k, ( epithelial-mesenchymal transition, EMT) Ff/ER . Jiid:  (RAMEHL CPRI 4b3 HIBECs #:i0 - fz
PR E-cadherin ,CK19, [A] Fifn i) Vimentin,a-SMA K HARFEH Trpsl H)F ik, ] Trpsl BRiREE Trpsl siRNA {44
YL HIBECs )7, # & CPRI 55050, 44535 Trpsl X HIBECs EMT (s #/EM . &5 BE R RN TR, EEFREY
E-cadherin ,CK19 mRNA F175 (4 %k 435:5208/0 (P =0. 018,0.011;P =0. 039,0. 044) , [8] FibR 5% Vimentin, a-SMA #ik$54:
BaTm(P =0.002,0.026;P =0.035,0.016) ; #4712 h, 8 ¥ Trps] mRNA F14E [ FA (P =0.018,0.031) , HJ5 bl
B PRAT T R ZE K P2 (P = 0. 026,0.009) . AH KA AT BR 2 i L B2, Trpsl 5 1 2 R i 9 R 38 IEAH E (r = 0. 981,
0.913;P =0.000,0.002) , 1M 5 [6] Fikr i FiRk i AHC (r = -0.711, —0.847;P =0.009,0.005) , Trpsl 7k 55 Y« HIBEC
J& . T4 |-3R CPRI 55525 , E-cadherin Z 256411 (P = 0. 002,0. 000) , Vimentin 22 i35/ (P = 0.000,0.017) , CPRI i 5
HIBECs EMT &% % 5131 %1 ; Trps] siRNA %% ¢ HIBECs J&, % & |- 3& CPRI %5521, E-cadherin % 5 /> (P = 0. 032,
0.044) , Vimentin ZE35H4 1 (P =0. 047,0.031) , JjI#% CPRI i 5 HIBECs EMT 25 . %51 FRAMEIL CPRI 7T 15 HIBECs
KAz EMT, Trpsl 2 545 HIBECs EMT, /& 5 # 2 ($5 e /E F T 7T BEi 5% 12 72
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Trpsl regulates epithelial-mesenchymal transition of intrahepatic biliary epithelial cells

Cheng Zhe, Tian Ju, Zheng Shuguo (Institute of Hepatobiliary Surgery, Southwest Hospital, Third Military Medical University,
Chongging, 400038, China)

[ Abstract | Objective To observe the epithelial-mesenchymal transition (EMT) of human intrahepatic
biliary epithelial cells (HIBECs) induced by cold preservation reperfusion injury (CPRI) , and to study the role
of tricho-rhino-pharyngeal syndrome type 1 (Trpsl) in the occurrence of HIBECs EMT. Methods HIBECs
were incubated with simulated CPR1 in vitro, then expressions of E-cadherin, CK19, Vimentin, a-SMA and
the target gene Trpsl in HIBECs were detected by RT-PCR and Western blotting after treatment of HIBECs with
CPRI. The effect of Trpsl was increased with recombinant adenovirus vector containing Trpsl gene or blocked
with Trpsl siRNA, then the role of Trpsl was studied. Results With the prolongation of cold preservation
time, the mRNA and protein expression of EMT markers, E-cadherin and CK19 was decreased (P =0.018,
0.011; P=0.039, 0.044), while that of Vimentin and a-SMA was significantly increased ( P =0.002,
0.026; P=0.035, 0.016). The expression of Trps] mRNA and protein reached its peak at 12 h (P =0. 018,
0.031) and began to decrease at 24 and 48 h, respectively (P =0.026, 0.009). Trpsl was positively correla-
ted with the epithelial markers (r=0.981, 0.913; P =0.000, 0.002) but negatively correlated with the mes-
enchymal markers (r= -0.711, -0.847; P =0.009, 0.005). Recombinant adenovirus vector containing
Trpsl gene could up-regulate the CPRI-induced expression decrease of E-cadherin (P =0.002, 0.000) but
down-regulate the expression increase of Vimentin (P =0.000, 0.017). Trpsl siRNA could down-regulate the
CPRI-induced expression decrease of E-cadherin (P =0.032, 0.044) but up-regulate the expression increase
of Vimentin and o-SMA (P =0.047, 0.031). Conclusion CPRI can induce the occurrence of HIBECs
EMT. Trpsl participates in the regulation of HIBECs EMT as a key antagonistic factor, and may reverse the process.
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kW) 4 1 BH 48 % 25 ( nonanastomotic biliary stric-
ture,NABS ) 2 H 1 JF- # #8 A J5 1 i If: & JE ( biliary
complication, BC) [ FEAHA 7 — AT Ek A 7P I
JHREA FEAE Y R T RE  FR R R4 S T, S il 29 i
AR TR — 2D 3R B T . o AR IR A 1 e
2 Jif1 ( biliary epithelial cells, BECs) #i45 J& B9 JC %% 5% i
FEME SR TSR T IEAE £F ik . BRI R B, B ARAT
T EHI (cold preservation reperfusion injury , CPRI)
SERAMLITRRAS 27 41k & LR b s fm I &Y EH R
S BIL R o 5 — 20
FATRRAE W S8 UE TSRS A 5 IS £ Ak kA=
R FLE BECs | Bz -[8] i % 4k ( epithelial-mesenchy-
mal transition, EMT) #1422 | FRIBFSE &, B & &
G (HE) ZE A 1E 1 BYAH 5 3£ A (tricho-thino-pharyngeal
syndrome type 1, Trpsl ) & 5 = £ Fh L 2 40 g EMT
AR 0T b 4 ) IV SR 400 A T A R
o fH Trpsl &2 5 BECs EMT 8 72 K HARH] B i
Wi/ WLRGE . AW B AE ML Trpsl £ {4 S 45 31
CPRI 55 BECs EMT s #2 g fE HI, itk — 20 i 53 %
L AR £ A AL 1) 431 BIL RN 736 SR ek B AR A

1 #R5FE

1.1 @|pess # B4k shEE 4L CPRI &L B AT M iz % b
K 28 e,

AN ARAE T 2 408 (human intrahepatic biliary epithelial
cells, HIBECs P5100) 4 F & [# Sciencell Research Laboratories,
PRAFTA SR % . AR IR RO s S ISR 7 1 1T, =20
J Ak T X5 RO ST 0. 25 % Jig R (I 1k B

PRAME AL CPRI 4b 3 HIBECs, 4 °C UW W 5o A AURAT
12,24 48 h BV ORAF B B, 56 7% 28 37 °C IEH & I 1 45 77 5k
TR 1 h BDLAERE TR B B, HLA T R R BR S SOk (8 ]
1o TS BHE T LR, GG T 92406
1.2 fmiafe i 6941 & % Trpsl o0& 4aA6m)]

BUKEE TR R 7O 6 FLEE IR P, T A B0 7 1
IR, R R B, A 55 3 R R DR G TR FRALR . B 1 x
10°/mL 425 BEKF AN 42 A T 6 FLAR SR IR ALY, A 10% fif
2E L7 E B R 3 mL/FL,5% €O, 37 CHIRNR R, 1%
AN I B R JS , B T 8 SR, D-Hanks W5 Uk, AN
ER R ,4 “C 1 5E 10 min, SREBCEIET . H 203 4 e
J AT Trpsl S ALY (0, W 1] DAB ¥R 60, R K 5843
B K GBI A
1.3 &% RT-PCR

RT-PCR ¥ 1% 1R #& Rever Tre-Ace-a-1¥i % 554855 & 108 B 17F

FFiEE SR N, D GenBank 71462 Trpsl | E-cadherin , CK19 . Vi-
mentin,a-SMA F: [, & H Gene Tool %1151 4, [F i i N =
B-actin, BRI 5| bS5 A ) TARA IR F G0, 5197
G BB A I 1, BART AL B2 IR OSCHR [ 7 ) 347

®1 SIMFIIRFHWRM

FEH Elkzgdl 7R (bp)
Trpsl iF M4 : 5'TTGAGAGAGACACTACATGAC-3’ 256
JZ X% . 5'-TGTTAAAGATACTTTTTTCCC-3'

E-cadherin  1F ¥ 4% :5'-GGACCACAGGCATGCACCACTAC-3’ 162
S % :5'-GGCAGGTGCAGTGGCTCATGT-3"

CK-19 iF M4 :5'-CCCGCGACTACAGCCACTACTAC-3! 176
S % 25" -GTCGGCCTCCACGCTCATG-3'

Vimentin iF A :5'-CCAGGCAAAGCAGGAGTCCAC-3’ 247
Jz X5k :5'-GGCCATCTTAACATTGAGCAGGT-3’

a-SMA iF M4 :5'-GGGCTAAGTTCTGTGGGGTGTGC-3" 138
J 4 25" -GGCAGGCACAGGTCTTGATGAA -3’

B-actin 1F X5 :5'-CCATGTACGTTGCTATCCTGGC-3' 289

J A 25" -ATCTCTTGCTCGAAGTCCAGGG-3'

1.4 Western blot 4|

S 2L 2R v IR 24 HIBECs I2USE . % Dl ik
FEHIE HAREE Trpsl X 1 EHREY) E-cadherin, CK19, [i1] JiT
FrEY) Vimentin, o-SMA [ 3 1k, B AR 7 35 A1 45 R 2 BEOSCHR
(713647
1.5 XIRER

14 HIBECs £:F0 2 6 FLAL P, A0l AL K IR B Fn 2% BT )=
1 mL BWES AL AEFL R, RJR AT 2 h ITA 1 peg/mlL 22
R C I NG 5 , 55 T SR L N R 8 B — 3K,
R SRR R R N ARSL R 37,12 h 5 0 40405 2 40 M T AR BE
B, B A 2 T
1.6 #yEA Trpsl A4 B AKF R 4 HIBECs

¥ HIBECs % AL ANMUEL 2 x 10° A 250 2= 6 fLH, 35 5%
24 h J5 , A SE A NG REAE K ZE 60% ~ 80% R i, LR B
Hr(MOL) 7 80 fiy Trpsl 20 Ik 2 ( A S0 =5 R A7) Bk e
HIBECs, 8% 2 h J5 4 & 1174 A9 RPMI1640 5¢ 435 37 R4k 4
1 3% 48 h,RT-PCR ¥l #4 4 J5 HIBECs b Trpsl mRNA 35,
ELRTT A RS IOk 2] 34T
1.7 Trpsl siRNA #:4 HIBECs

# HIBECs 4% 5 FL AN %L 2 x 10° AN Fh = 6 fL AR, 15 9%
24 h J5 , JHMIAIC G AR 80% ~ 85% HiEATHE Y . 7E 250 pL
TC M3 T (1) RPMIT640 Br 5L il A 20 L Trpsl siRNA
FHIEW) (Santa Cruz,sc106642) , 124218 4),37 C 5% CO,}53%
FEIFE 6 h, 4 & ML 1Y RPMIN640 37 3% 5, 4k 40553724 h,
RT-PCR #:ill/% 42 HIBECs "' Trps] mRNA 321k,
1.8 “it¥Fik

SR FH SPSS 13.0 St 4 4, W3 40 [1) B 45 18 FH A S7 B AR ¢ A
By, 2411 L e xR



5 36 &5 8 1Y) o= F KB R ¥ o i

2014 4-4 A 30 H J Third

Vol. 36, No. 8

Med  Univ Apr. 30 2014 761

2 HR

2.1 4R4MEESL CPRI 422 HIBECs & Trpsl ik E 4L
CPRI b HIBECs (L FEAEVERRI 1 h) ,CP 12 h 4
Trps] mRNA %35 K2 75 [ 6 5 5 R Ak 6 IR 20 HIBECs 1] & 3%
Jmn(P=0.018,0.031) ;CP 24 .48 h £ Trpsl mRNA %% K&
FEIRHON REZH B ek /b (P = 0. 026,0.009) , HLFifi 25 ¥ {5 AZ Ht 7]
FYFE K (CP 24 h—48 h) I/ A3 2 (18 1.2) .

Trpsl— <256 bp

«—162 bp

E-cadherin—

CK19— 176 bp

Vimentin—

<247 bp

a-SMA— <138 bp

B-actin—

<289 bp O
A

O Trps1/B-actin
O CK19/B-actin
B o-SMA/B-actin

O E-cadherin/B-actin
Vimentin/B-actin

09
0.8
0.7
0.6
0.5F
0.4
03
02}
0.1F

HIBECs f" mRNA 34
|

20 51
A:RT-PCR #& | 45 R ; B: Trpsl | E-cadherin, CK19 | Vimentin , a-SMA
mRNA ¥ 2 F 5 AR 1 xF B2 08484 12 h FaE L ha;
3:ARAE24h FHRE] hm 4. AR A hFE#ELha
B 1 RT-PCR #&ill CPRI X HIBECs Trpsl X EMT tHX#rE4
mRNA Rix

2.2 JK4FAEEHL CPRI 432 HIBECs J& b % ) R AR &
My F K E AL
CPRI 4b#f HIBECs (B3I F-#E 731 A1 354 1 h) ,CP 12,24,
48 h #5241 E-cadherin mRNA 7% 5 J¢ 25 [ 2 A A AL 3% HR 4 B
EIK> (P =0.018,0.011)CK19 mRNA %455 [ 45 11 ik 50t IR
T (P =0.039,0. 044 ) , Fifi 45 V2 DR A7 B 6] (1 4E K (CP
12 h—24 h—48 h) , s/ [ 3GE I 2 ; Vimentin mRNA £ 5% &
T (RN FE2H W B 340 (P = 0. 002,0. 026) .o-SMA mRNA
o g R A R B O IR AL B e i (P = 0.035,0.016) , , fli 45
PARAEIS ] I FE K (CP 12 h—24 h—48 h) , 3 i it #a 3 ik 1
B, WRIRAMESL CPRI 55 HIBECs & 4 EMT, H. & (R 17}
(2T R R (E1.2) .
2.3 4R4MEERL CPRI 422 HIBECs 5 Trpsl &k 5
B TR) AT & ) AR ALK AR KT
Y 22 5 PCR %2 Trpsl . I 2 #7754 ( E-cadherin . CK19) J%

] BT 54 ( Vimentin, a-SMA ) mRNA 335 808 45 R JE A7 A K
3BT (R 2) 387, Trpsl 5 b AR 33K 38 1EAH ¢, 5 ) J5
bR YRI5 BB X, IESE Trpsl 225 T HIBECs EMT 332,
H TRz F s 7.
1 2 3 4
Trps1— | m——— — o | 17510’

«—120x10°

E-cadherin— | — —— -~ - -

CK19H|— — — ——|H40><103

Vimentin— | |«57%10°
a-SMA— ‘ ‘e43><103
B-actin— |-— — e —— |<—43><103 ®

O Trps1/B-actin

0 CK19/B-actin
091 M a-SMA/B-actin
0.8F
0.7r
0.61
0.5F
0.4
0.3r
0.2r 7
0.1r

O E-cadherin/B-actin

Vimentin/f-actin

HIBECs FF#E £k

20 51
A:Western blot #5145 & ; B: Trpsl | E-cadherin, CK19 | Vimentin, a-
SMA B & ¥ FEMAER 1. Bu;2. 444 12h Bl h
W3R A24h BAHEE L ha 4 MR A48 h BAEE L ha
&2 Western blot #&ifl] CPRI Xt HIBECs Trpsl % EMT t8XfrE4
BBk

%2 Trpsl mRNA X% 5 EMT #5754 mRNA FRiXHHE X ST
HXHR WA F K P a3
o B2 Bfe it
Trpsl-E-cadherin  0.981  0.962  251.506  0.000  ¢=0.596 +0.42¢
Trps1-CK19 0.913  0.834  41.918  0.002 =0.326+0.42¢
Trpsl-Vimentin  -0.711  0.506  10.252  0.009 ¢=2.898 —1.26v
Trpsl-a-SMA  -0.847  0.717  20.959  0.005 ¢=1.505-1.13s

2.4 4RSMAEHL CPRI &4 22 HIBECs J& fm jo i & BT 4
A 8 T AL
PRAMEL CPRI(A 4447 12 h FRHEVE | h) 431 HIBECs J5
2N IR 245 ph B 50 70 RS AR T i 22 ) JU 4T A 40 R 5 U 12 b
P L2 B (SR TR AR U (8.3 £2.2) ((32.5 £4.7) pm/h,
Lo K8, CPRI TR N B FIEH 4 (P =0.02)
(F3).
2.5 Trpsl A% 7 3% Trpsl siRNA %t % HIBECs /& %
CPRI # % ¢ HIBECs EMT it 4249 % v
mRNA HL kS5 5 @R Trps] B 226 Je 241 1 B9 F£ ) mRNA
PRI ARTE Y Je 75 5 B 55 Yot B2 36 Jin, Trpsl siRNA §% e
2 B i E P mRNA R BRI YL 20 S TC K751 siRNA § YL xf
REAL > (B 4) ,887R Trpsl BR9 88 M Trpsl siRNA ¥ g Dyt Yy
HIBECs , W iE— TS5 08 5E T HEhd .
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Trpsl— «256 bp

2 L . _‘ : ﬁ : wﬁf—”;’?”% J |
A B 326y HIBECs ( x200) ;B Ak MBS AR 74 24 h B iz
1h 432 HIBECs( x200) ;C: iE 5 3% 7~ 49 HIBECs |72 0 h( x100) ;
D4k gP4E 4 CPRI 422 HIBECs /& XIJE 0 h( x 100) ;E . E# 3554
HIBECs %)% 12 h( x100) ;F: 4k sF 4541 CPRI 4 22 HIBECs /& %] &
12 h x100)

B3 XJREIEHKN CPRI X HIBECs iR AE IR (LM)

PRAMEALL CPRICYSLRAT 24 h FERETE 1 h) &b BHLARG 2E 4 U
4 HIBECGs 5, I #5E W E-cadherin mRNA ¥4 5% J¢ 8 (1 3 34
EARFEYLZH W AN (P =0.002,0.000) , [6] Fikr &4 Vimentin
mRNA B 53¢ K 8 1R 3K BOR e e 4 W] s (P = 0..000,
0.017) ,CPRI 551y EMT o B2 B4 5 10 fA ML CPRI(¥2
PRAF 24 b FHHETE 1 h) AbIR siRNA B 442 HIBECs )5, b AR
) E-cadherin mRNA 5 58 J% 2 1 6 35 Be e 1 e 40 ) 6 1>
(P=0.032,0.044) , [a] Fi#r 7Y Vimentin mRNA 5% 5 LB 3%
IRBCRFE YL LH A WA (P =0.047,0.031) , N5 T CPRI 5%
B EMT A2 (18 5.6) .

M 1 2 3 4 5

2000 bp—
1998 bp—
500 bp—

250 bp—
100 bp—

«256 bp

M. 4754 (2 000) ;1 5k 2 % 28 HIBECs;2 : HIBECs + % 9% & 25 3 31 18
28,3 . HIBECs + Trpsl %% 7 #5 4 41 ;4. HIBECs + & % /5 %] siRNA
44 af B4R ;5 . HIBECs + Trpsl siRNA #5440
4 RT-PCR #ill) Trpsl B54% 5 & Trpsl siRNA % HIBECs H ik
&#R

E-cadherin—

162 bp
«247 bp

Vimentin—

B-actin—

“<289bp ()

—_
()
w
~

O Trps1/B-actin
B Vimentin/B-actin

A1 E-cadherin/B-actin

A: RT-PCR #m %45 R ; B Trpsl . E-cadherin , Vimentin mRNA ¥ % &
2 Hr45 % 1. HIBECs;2 : HIBECs + CPRI;3: HIBECs + Trpsl A% 5% &
+ CPRI;4 . HIBECs + Trpsl siRNA + CPRI
5 RT-PCR #illl HIBECs /i Trpsl A 25433 CPRI i S#) EMT
poR =d:0EA 1|

el | | —175x10°

E-cadherin— | -—— T — “| —120x10°

Vimentin— |h-— —_ ———  —— |<—57><103

B-actin— |— —— e —'|<—43><103

O Trps1/B-actin E-cadherin/B-actin
B Vimentin/B-actin
1.or
=08
s
e 0.6
+
& 04
=
=)
= 02

0

A Western blot # | 45 & ; B: Trpsl | E-cadherin Vimentin & & ¥ &
oM 4R 1.HIBECs;2:HIBECs + CPRI;3 : HIBECs + Trpsl %%
# + CPRI;4 . HIBECs + Trpsl siRNA + CPRI

& 6 Western blot #:ill HIBECs ] Trpsl RiAZE{L X CPRI FSH)

EMT i3 72 #1500
3 g

EMT 245 b B2 40 A 45 52 R 52 2% 1F 1) 8] 52
AN e AL BRI AT A B EMT (e 852
Beasmerdiferh R s B . DR e,
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JHFRS AR A H AR 4 O A7 15F 8] A SiE 4 0 AR P4 B2 36
15, Je AR S IR B A% 1) — A TR A, ML o] BB 2
CPRI %S BECs &4 EMT, AW 58 & BL, 7K SP A Ul
CPRI 4b ¥ BECs Ji5 , 4 12 25 rh B0 [ A BR AR M M IE R
2 AT AN 5 b e bR W3 2k s/ T () Jop
YR 3 ; MR 5256 CPRI 4b P2 BECs iE 453
TR DA SEE0 25 A I 25 b i ) ik KAz Bl
fie 1 = W ESE BECs 22 CPRI AbFE S HAG T 645 1a]
TN JE M, Bl CPRI A% S BECs & 4= EMT.,

EMT HA ]k 24 6 35 25 el A8 sl B0 K R
THBR G 25434k 1 18] 20 i S nT %4k Sk B Rz 40 g, B
MET'"' | EMT/MET [ fiif e 5 17 Q45 R AE L 48
BRIAMES )R A0 RAE IS, A5 BOR PR a7
16, EMT Fraiif b, LU B LA 4F 4 fb; ez, 47
R HFIHBR, MET JEF258 T EMT, £F 4k fk i 5% B4
G EMT o MET i 7252 Z #5520 F ¥, 2 &
22BN s i [ —15 5 FEA A B EMT 5§
MET i & o Bk 94 F T LUK TR] . Trps] J@ FE $7Y
() GATA # 5 N F RN , 1813 5 HFRHE R AYGATA
FPHRE SRS G, SE A ] GATA % 5% 7 Z % HiAth
BB B0 bR R R R YL B R E g kR,
Trpsl ATXFHLIR I IRIG & & IR AR 22 56 45 M B 4F 4
A3t B 22 | Rz ZH SRR I ) EMT 2500 A 56 gt )
B VR . an s PR AS 25 FL/ N BB £ 2 A AR
H, 5 Trpsl R (Trpsl +/-) 7N BV EF A= /N B
B /NG T R A0 S B ] S5 40 B T R AR T K
PR P LT AR T A AR R R S A A R
OB 3 ik e BT ) H, Trps] 42 3k 55 MR 42 2R
{H Trpsl FLFJETR 25 BECs EMT i 2 i 2> L4
i, ARG R IR N Trpsl 2355 CPRI %S BECs
EMT i AR B A0 56, 76 13 R Hp R I 2] Trps1 63K
Jer R, Je A 107 - AR AF <12 h,BECs N
Trps1 FRIRIG AT GE 2 CPRI P 4H A P9 B 1 P 4G £
PRIHLE], 94 Trpsl Zeik LIS EMT #F J& ; b % 1%
TRAFI B AR SESE K FC ML R REFE AR, Trps] ik 5
SN [%,BECs iV & 4= EMT, it —ESE Trpsl gt
RIAYER , FRATH Trpsl B ok Trpsl siRNA iR 4%
Yt BECs, FyHsl THLAIMe A Trpsl Fik, FE CPRI i
FAE, KB EMT SERR 0l sSomsie . A o8 25
5 Trps1 Xt AL Py HAl A 26 T fz 20 20 /40 g EMT
) B ] A A A — 2

ZE LT, ARBIESE B UIESE Trpsl 5 5 4%
CPRI #5511 BECs EMT 33 72, Jf & #5 & 2L (W +5 i 1F
Fi. M CPRI J& %% A8 T H A £ 4 4k i 2l 57 52 i [
£, Trpsl AJRERCAIARTT PR A S5 AEM) A 1 IR P 2
BT o AR AIF 9T 245 SR 14 5 78 sh i 52 56 vh tE— 25
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