=it s s HAE RO PR T
B R EE AR P HRIER A

AP, XU, FF, HRAE (BB TSRUBERE WERL A 330002)

WE: B FHiITHTER 4 22 (bile salt export pump, BSEP) . £ 24t 254155
H2 (multidrug resistant protein 2, MRP2) F1Z£ Zjifif ¥ & A3 (multidrug resistance
associated protein 3, MDR3) 7EJF &PV PEIHE % (primary biliary cholangitis,

PBC) HFHMMAL P MRIEFR: . & WHE20094FE 1 H 220194FE12H TR AT L
G5 B A B 4 AT ZUR B2 I N PBCHI4651 F & I R %k, HRIEPBC™ B FEJE 40 N
PBCHHAH (1 ~I1H#1, 3141) FIPBCHLHI (II~IVHA, 15%1) , LLimAEH
MEFRRRBAL LN (alanine aminotransferase, ALT) . R|IJ&XRBRILEER
fif (aspartate transaminase, AST) . ELHVTE (total bile acid, TBA) . MJHAHR
(total bilirubin, TBil) . E#EHZLZ (direct bilirubin, DBil) . BIEEEEES (alkaline
phosphatase, ALP) . y-AZ& B8 (gamma-glutamyltransferase, GGT) . &% &
I [ (high-density lipoprotein, HDL) . & JH[EEE (total cholesterol, TC) . Hilh=
fig (triglyceride, TG) . K% EE8H (low-density lipoprotein, LDL) 2§/ Z%E ., ik
10418 P 2. BB 4 i %5 (hepatitis B virus, HBV) & /E XTI . X TE ANik
I 2H 23377 BSEP. MDR3., MRP24Gu i H 2L bR, W% A H SRR &
KIFELIZ R AR ZE ST . (AR PBCHIAZE SB35 MJEALP (HP%L: 404 U/L vs 281 UL)

GGT (Ffii¥: 437 U/L vs 245 U/L) . TC (Hfi%: 6.58 mg/L vs 4.50 mg/L) . TG
(hf7%k: 1.72 mg/L vs 1.24 mg/L) . LDL (Fhf7%k: 3.61 mg/L vs 2.27 mg/L) 7KF
PIREMTPBCHIHA, ERGail¥m L (PH<0.05) . WAEFFR. .

MiHEALT. AST. TBA. TBil. DBil. HDL/KF X AMA M % 2 S8 L4115 & L
(P¥1> 0.05) . 5PBCH-MIZHAHLL, PBCH AL M 500 1% 5 B AN 4T YA A2 B 1 4%
H, ZRAGIEEL (F=14.71, P=0.0006; y° =20.57, P < 0.001) . PBCH}
Y 5 PBCHE L & & T 40 I CK7TAICK 19 BH M R Gu it 24 22 5 [54.84% (17/31) vs
46.67% (7/15) , ¥ =0271. P=0.755; 74.19% (23/31) vs 86.67% (13/15) , 4K
1Ey’ = 0337, P =0.562]. PBCH & AT SIHBSEPRE Rk R 5K T 1R [54.76%
(23/42) vs 100.00% (10/10) ; 4> =5.311, P =0.021], MDR3HIMRP2 ik % 2
TGt X [91.18% (31/34) vs 100.00% (10/10) , P =1.000; 69.7% (23/33) vs
100.00% (10/10) ; x*=2.433, P=0.119]. PBCH}j4] ¥ BSEP S #iA % 5 #{L TPBC
AL [68.97% (20/29) vs 23.08% (3/13) ; y* =7.630, P=0.008], MDR3FIMRP2[H
PEm R IA R ZE R TLT %5 X [91.30% (21/23) vs90.91% (10/11) , P=1.000; 68.18%
(15/22) vs 72.73% (8/11) , P=1.000]. BSEP. MRP2. MDR3ZEJH A X B ik
PR, ARV R AR I K SR B AR R 2 . 4518 BSEP/EPBCHE A 44
HRIA K, HAEPBCHEHAZ B3 I AH AR IA R B E K, $E/RPBCHIT IR S B4
EIEMIBSEPE AR ILHEA <, H HPBCHE 3t r] ft 5 BSEPR LR/ 5%,
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Expression characteristics of three hepatic transporters in patients with primary biliary cholangitis
Zhong Qingmei, Liu Wenli, Zhang Ping, Xiao Yingqun (Department of Pathology, the Ninth
Hospital of Nanchang, Nanchang 330002, China)

Abstract: Objective To investigate the expression characteristics of bile salt export pump (BSEP),
multidrug resistant protein 2 (MRP2) and multidrug resistance associated protein 3 (MDR3) in
liver tissue of patients with primary biliary cholangitis (PBC). Methods The clinical data of 46
patients who were admitted to the Ninth Hospital of Nanchang from January 2009 to December
2019 and diagnosed with PBC by liver histopathology were collected. The patients were divided
into PBC early stage group (stage [ ~ II, 31 cases) and PBC advanced stage group (stage [I[I~1V,
15 cases) according to the severity of PBC. The differences of serum alanine aminotransferase (ALT),
aspartate transaminase (AST), total bile acid (TBA), total bilirubin (TBil), alkaline phosphatase
(ALP), gamma-glutamyltransferase (GGT), direct bilirubin (DBIl), high-density lipoprotein (HDL),
total cholesterol (TC), triglyceride (TG) and low-density lipoprotein (LDL) of patients between
the two groups were compared. Another 10 cases of chronic hepatitis B virus (HBV) carriers were
selected as control group. Liver tissues from all patients were immunohistochemically labeled for
BSEP, MDR3, and MRP2 to observe the differences of liver histopathology and the expression
of three transporters of each group. Results The serum ALP (median: 404 U/L vs 281 U/L), GGT
(median: 437 U/L vs 245 U/L), TC (median: 6.58 mg/L vs 4.50 mg/L), TG (median: 1.72 mg/L vs
1.24 mg/L) and LDL (median: 3.61 mg/L vs 2.27 mg/L) levels of patients in PBC advanced stage
group were significantly lower than those in PBC early stage group. There were no significant
differences in age, gender, ALT, AST, TBA, TBil, TBil, DBil, HDL and AMA positivity rate of
patients between the two groups (all P > 0.05). There were no statistical differences in the positive
rates of CK7 and CK19 staining in hepatocytes between PBC early stage group and PBC advanced
stage group [54.84% (17/31) vs 46.67% (7/15), ¥’ = 0.271, P = 0.755; 74.19% (23/31) vs 86.67%
(13/15), ¥ = 0.337, P=0.562]. The high expression rate of BSEP in liver tissues of patients in PBC
group was significantly lower than that in control group [54.76% (23/42) vs 100.00% (10/10); y/* =
5.311, P = 0.021], and there were no significant differences in MDR3 and MRP2 high expression
rates between the two groups [91.18% (31/34) vs 100.00% (10/10), P = 1.000; 69.7% (23/33)
vs 100.00% (10/10); ° = 2.433, P = 0.119]. The high BSEP expression rate of patients in PBC
advanced stage group was significantly lower than that in PBC early stage group [68.97% (20/29)
vs 23.08% (3/13); ° = 7.630, P = 0.008], and there were no significant differences in MDR3 and
MRP?2 high expression rates between the two groups [91.30% (21/23) vs 90.91% (10/11), P = 1.000;
68.18% (15/22) vs 72.73% (8/11), P = 1.000]. The more significant the reduction of BSEP, MRP2
and MDR3 positive expression in the cholestasis area, the more serious the swelling and feathering
degeneration of hepatocytes. Conclusions The expression of BSEP decreased in PBC liver tissue,
and significantly decreased in PBC advanced stage group, suggesting that PBC cholestasis was
related to the defect of BSEP protein expression in the capillary bile duct side, and the progression
of PBC disease may be related to the decreased expression of BSEP.

Key words: Hepatic transporter, Primary biliary cholangitis; Bile salt export pump; Multidrug
resistant protein 2; Multidrug resistance associated protein 3

S R PERRYHPEREE %6 (primary biliary cholangitis,
PBC) UARTHPR N R MR aEA, 2 —FhE &
FPEN SV PEIT P IR 50, DA 48/ MR
EHATIE R RAE, Bt A4k Je
FFREAEN, 4Esk, PBCARIMHFZMWIGIN, WAE T+

AP, BRBRHEIAL: (9~10) , &FREHE
N (0.84~2.75) /1073 A5 AE I AR 5 10 B S
W, KREBUEEUZ IR HIRERNE KR, %
WE BB, RS EA XD, RIEHLE A
Wit ARV TR RN bt — AN ARt R, Rk



T2 FEHVTIRA W T EALS], L A 2
WA H R IR R A R ML 2 — . T AT
HOEARAEE R b 1 3Fh = L8 i A i 2 1 IRV IR 31
#iHZE (bile salt export pump, BSEP) | % 24 2441
FHEH2 (multidrug resistant protein 2, MRP2) Fl1£24
i 2442 3 (multidrug resistance associated protein 3,

MDR3) {EJH 2 4051 2 B4R E g R &
FEBE(ERAS, BSEP, MRP2RIMDR3E 131k 4
5Z PRI R AR DG,  HAEPBCH IR RE i
MG . HIk, AW FLEE X PBCEE T
BSEP. MRP2., MDR34ufsH 24k K i B A 5%
AR IX 3FP 4 iz B A AEPBC T 4. 23 i A 47 i A
1 BERSHE

1.1 ARt % WEE20094:1 H £20194E 12 H T &1
FIERBAERE B2 A 2405 H2 W N PBCHI4641 i
FIIE R TR, R I i2e B 10451 B 20 2106 98 R Al 41 4
RIS 2R 4% 55 (hepatitis B virus, HBV)

YA NN IR . Fr B 2T G R &1,

AWt ol R E AR EZ RS A,
T [2019] BT (05) 5.

1.2 ANHERATE TRGIHP AR RE: S H20214F
Hh AR 2 o T 5 g e i E I R R P I E
ERIEERET R (2020 ) MY, RAEIE R
VNN | R =28 /I = A o o o DR RS R AR o e
KA, £5FG DL R 35 briE 225 Bl a2 W NPBC:

O W IR TR B AE DA F8 AR T8, Wy el
52 Es (alkaline phosphatase, ALP) Fly-2& & k4%
W (gamma-glutamyltransferase, GGT) Jf &,

BB B H R AR s R IR R RE ;. @i
Pk bifAHifA (anti-mitochondrial antibody, AMA) /
AMAM2BHYE, s{HABPBCH: 7 B & ik an i
gp2 1044k, HisplOOHUIARHTE: @M HLUERA
Ao Ji P e A P JEL A 8 /N EL A B AR %) 2H 2R R
o HEBRARE: OF AT NEZ R, sk v
JE - REEI 2. B SR8 4T
Wi BARAREE R . R RS, @F B
P47 JIE AR S B8 e g 5 . AR 4 PBC™ B R R s
BFH S NPBCHEMAA T HAANIT HHFR NPBCH I,

3141) FIPBCHEHAZL C(IIIIHANIV #AFR A PBCHL
H, 15%1)  WIRHAMAIRAE: OFhREEDL
AR IR s QM AR RRE A 4R NGO~1
FISO~1, XtHELHEBRbRAE: HEBRA 104 A AT
i B EER . E B RN . AR

JELFH P 47 JE s BEL R g o s S5 i .

S . 55

1.3 T E2XK7 5% BSEP (ABCBI11) [Tk
Pifk. MRP2 (ABCC2) R 7 EPifk. MDR3
(ABCB4) 2 wlE iRy H 3 E Abcam /A ],

M S A7 (cytokeratin?, CK7) . ZHfif 55 A
19 (cytokeratinl9, CK19) KJEMPiE (carcino-
embryonic antigen, CEA) ZwEHiik. HiAL
R (PV-6000) . PBS. DABE K. HiikHs
FeE B AL A2 SRR AR, MURAF4E gLt
Masson4e iR 7 &8 [ i B s R AR A R A
"o EEAY A HOLYMPUS BX53 i ik

1.4 B 7r ik

1.4.1 FRAZUREAN X P A I H R b AR AT 5
AFE-H4 (Hematoxylin-Eosin, HE) Zeffn, WK
a4ttt Masson =04t J,CK7. CK19. CEA-
pan. BSEP, MRP2., MDR3 % % 4H 44k 2 e h,

I HEL 5% 2 44 22 596 3= e 110999 348 22 U 4 () (58] e 3k
ITIRBEVESr o HEY (. 4 pmoAa B 5 B 25K,

i PR ARE e 05 min, 1%3E8 LR, 1%
KR W2 min, KEEFHLGE] min, Y&
K BRSSO N PMURAF4EG K
Masson#s th % HE U B 45, 42 3 sl Rk s L 58
Bo St H RGBSR FHEn Vision 1%, OV)
By B, il wMakAags s, BHRAEN
JEFE4 pm, 65 CIE1 h, HIRBLET, BTk
KAk, BRAKBE: @PBSZEMHMEEIR; @&
B ESUREE . @3% H,0.0F W5 min, XERAJEME
HENYE, ©fin—i, 4 CIKAMNELR: ®
=3, =P F20 min; @DDAB&EM., FRAK,
YR B Y @BSFEEREIIK, —HARFZH, P
et . iAEScheuer ¥ 4> RS HE AT 18 M 4 4E
WEAE DS (Gl~48) KA4MUFEE 21 (S1~
4D = Gl. G2ZHNREERAE, G3INHERIE, G4
RNEFERAE; S1. SZNREAYEAL, S3 b E4r4E
th, S4NyEEELAYEAL .

1.4.2 FFAHZ e 21 R Al J 8 ot BTN
98 95 ) I 2H 2R 85 D 3 5k s A S ) e A T3 R bt
RIIFRIE . —3HBSEP. MDR3. MRP2VLI&E 4 Lr. 4
(BSEP 1 : 200, MDR3 1 : 50, MRP2 1 :200) %
B, —PICKT7. CK19 K CEA-pan R HAIPUIA, H
Bwim—ot, PBSARE S5 —HUARIE N XS HE .
TBSEP. MDR3. MRP2. CEAEIA T H4HMHE
AR RN, CK7. CKI193IA T A 40 i ke,

DRI 0 fie 2 2H 2R 4k 2 4 SR s DAAE JH 448 i JE 8 i
b EARE AR B MR AR S BN BRI RIS, A B
RNEAMERE . WRIEFH AR E ot S et gk
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PIRFUAT RSy, Setanif: LER, 04 BRI
t, 178 ERt, 2790 BRERG, 370 PHIEZIR A
Akl BHME, 0405 1%~5%, 1475 6%~25%, 257

25%~50%, 3735 50%LL L, 4%, HFHMEANEE
S EAS o et = 290 NBE M, < 243
YERBATE, 15503 WK S = 7 HES, A A7 £ BL
T EERIE, AL BRI E N ER I .

1.4.3 MEdahr WG A B & 1FER . Al M
HHRAMR AL 2E (alanine aminotransferase,

ALT) . RIAABRA LB (aspartate
transaminase, AST) . &JHVTER (total bile acid,

TBA) . MHZ &K (total bilirubin, TBil) . H
BEHAT 2 (direct bilirubin, DBil) . %5 lE &
[ Chigh-density lipoprotein, HDL) . i JiH [# f%
(total cholesterol, TC) . Hili =g (triglyceride,

TG) . K EAEE I (low-density lipoprotein,

LDL) 25¥tkl. Fra AL s ARt AT ES Y Fy

WS 9 21230 v B3 BRARE s A B I . 2RI
FEARVE . B4HARE I JtBSEP. MRP2, MDR3,

CK7. CKI19 K& CEA %7 4 234k 2% B 1k ik 1) &
W, FHE XTI AT .

1.5 %it 3432 RHISPSS 20.048 i #1347 4 it
25Mr. fE#Y. ALT. AST. TBil. TBA KDBil%
MiE AP AR IES D MR ETRE, DM (pys,

Drs) s, WALIE PSR - Mann-Whitney Ufa 5

P, CK7. CK194: =%, BSEP. MDR3,

MRP2 = Rk F it sk, DAl Esim » Bk
7R, K FPearson K36 ELAL IE A K B Fisher
WPIMERE. BLP < 0.05SNZERH ST 3E L.

) ) 20224F F14% H3HH

2 FR

2.1 —fFA 46BIPBCHEE R B4, Lotka241,
EI30~68%, P (48.00+9.61) % . PBCHHAZ
FIPBCHEIAZ B3 FOERS . PRI, MIBALT. AST.
TBA. TBil. DBil. HDL/K X AMA H M % 7 7
WGt X (PY¥)> 0.05) . PBCHEHAZH I i
ALP. GGT. TC. TG. LDL/K V& Z(L T-PBCH
W, ZRERIFFE (PH<0.05) , LRI,
22 AR E AR 5 45 R IHE Y (4 /R PBCH- 1
M= AN o 151212 K= N P € SNy T = g =
W, I XA B AR R SR A, REAE R AR
(SR Vi TR e S G vt R R (s X E S SN S
RO R Y% X R BB R4 B B S A, B R A
WG, H 5w LA R A0 AE A N R IR
PBCHf /N (B JHAE SR, I X 2F ek, 2414 H)
WEFER, Jrit AR L, Y8 X A A 4Em bR
SOMEAN IR, Y X R R Ak &5 71 ) L 4 P e
i, MUSREAS . R4, EPEBIRBM, FF4IEAE
AR N IEA VAR (D) o U 0 BoR
46fIPBCE 1, PBC I #1761, I1#144%1, I3
741, IVEASH; JIEFEE SR BB IRE25], H
FERREVTHI, FEERAEAF); FHEMREE I &
FELTAEAR3245], LT ARSI, LT 4E1L 9
5PBCHE ML, PBCH L % 5E 1% 5 & A1 £ 4k
I E, ZRES%IFEXL (F=14.71,
P=0.0006; y*=20.57, P<<0.001) , %2,

2.3 CK7. CK19. CEA-pan%./Z4B424L3 % & CK7
FCKI19¥RIE THHE MK, CKTIERKIE T H7
JHF 40 o 2 . CK7 2 CK194x 4 34 5 xPBCH. B 40

1 PBC RHi¢H5 PBC BRHALH B & —RRIG IR AL FNSLIE EiEHR
RE PBCF#48 (3141)) PBCH 8 (154 ) st =1h Pia
F 4 (1)) 2/29 2/13 7 =0.048 0.827
Fit M (pys> prs) » %] 47 (39, 57) 49 (38, 58) U=2165 0.715
ALT [M (pys, pss) » U/L] 67 (51, 106) 51 (37, 70) U=155.0 0.070
AST [M (pys» pss) > U/L] 83 (67, 145) 86 (54, 136) U=1229.0 0.940
ALP [M (pys» pss) > U/L] 404 (270, 607) 281 (176, 373) U=122.5 0.020
GGT [M (pys5» pss) » U/L] 437 (248, 698) 245 (61, 341) U=135.0 0.044
TBA [M (psss pss) » pmol/L] 33 (16, 95) 56 (17, 107) U=124.0 0.258
TC [M (pass pss) > mg/L] 6.58 (4.93, 8.16) 4.50 (2.67, 6.63) U=435 0.014
TG [M (pys» pss) » mg/L] 1.72 (1.49, 2.63) 1.24 (0.86, 1.82) U=63.0 0.041
HDL [M (p,s5, pss) » mg/L] 1.87 (1.05, 2.32) 1.19 (0.42, 2.02) U=34.0 0.085
LDL [M (p,s5, pys) » mg/L] 3.61 (2.68, 4.48) 227 (175, 2.56) U=9.0 0.004
TBil [M (pss» pys) » pmol/L] 27 (14, 43) 42 (22, 109) U=132.0 0.065
DBIil [M (pyss pss) » umol/L] 13 (6, 35) 24 (10, 135) U=130.0 0.143
AMAFEHE [ (%) ] 21 (67.74) 7 (46.67) 2 =1.885 0.208
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AN RHAE AR M, R R H kb, 0 X R
FEARRAE 4 s PBCREJHZH /N [RIREAE Bk, Y4
X ] [l 40 E A e o7 1 386 A B 2 . PBCHIHZH ATPBC
6 30 2 35w L8 X ) 6] JHE 440 A C K7 % Fa B 12
CEA-pan®iA T I BAIHE I, R4k, 53¢
RarAm, #aEBMBEY K. WE2, PBCH AL
5 PBCH HAZH AT 40 M CK 7 A1 CK 19 42 {6 B M R I 4t
R [54.84% (17/31) vs 46.67% (7/15)
2 =0271, P=0.755; 74.19% (23/31) vs 86.67%
(13/15) , ELKLIEY =0.337. P=0.562].

2.4 BSEP. MDR3, MRP2 % /& B4 4L 3 # &
BSEP. MDR35MRP23¥ 51 T -4 ffd & 41 iH &

C

i . 57

B, BR. 2R (B3, WHIRAAFH LR
3SME YR RIE T AR B L. FTFA
SRR AN /D J g 2H AU 2= e o fE v B
MR FHFEARFEW D, 4605 PBCF: A FBSEP,
MDR3 Jx MRP2 %5 [ 9 5% 2H 234k 2 Yt 5 4R
Sy NA24 . 34451 F1334] . PBCHL B AT 4L 4
BSEPH EIAREFH LT XA (= 5.311, P =
0.021) , MDR3FIMRP2E RIEFRER LY T2
B X (P> 0.05) . PBCHHI4 % BSEPE #ik
FEFLTPBCEMA ( =17.630, P=0.008) ,
MDR3FIMRP2[AVE R RIARZ R TG FE N (P=
1.000) , W.%4.

D

& 1 PBC BHi¢HS5S PBC eHBZART4AZE HE 3 (x 400)
VE: Ay PBC FLHAALICAE X /NI AR/, B B A . SN B T4 & B4R BBV CBEFLATR) 5 C
4 PBC M 2L A K A o, IDE X T 4ell, TR D ARSI, RN, wi, EWBREN (BEHLTR .

&2 PBC BHAAS PBC MpHALABEREMALENIZE (D

31 i JoR A SHMALE
E=34 kil s A BE il A
PBC¥-#121 31 22 9 0 28 2 1
PBCH: 4121 15 3 8 4 4 3 8
P! 14.71 20.57
Pl 0.0006 < 0.001
A B C

2 FFBAGRIEHELALE CKT, CK19 & CEApan 3 (x 200)
Pe: A CK7 Yt SoRiCas X R AFHAIAPE, B A CK19 il X AR AT S MivE R, C 9 CEA-pan Y i 5 FFF4H i 6 4

IR MRERAYE, SLR. SR .



) ) 20224F F14% H3HH

=4 TRHIES*ER2E BSEP. MDR3, MRP2 SRtk [ (%) ]

- BSEP MDR3 MRP2
¥ %o =¥ S ¥ %o BARIA AR SF &
PBC4L 19 (45.24) 23 (54.76) 3 (8.82) 31 (91.18) 10 (30.3) 23 (69.7)
PBCF- 440 9 (31.03) 20 (68.97) 2 (8.70) 21 (91.30) 7 (31.82) 15 (68.18)
PBCH# 40 10 (76.92) 3 (23.08) 1(9.09) 10 (90.91) 3(27.27) 8 (72.73)
a1 7.630
Pl 0.008 1.000 1.000
xR 0(0) 10 (100) 0(0) 10 (100) 0(0) 10 (100)
P 5311 2433
PfE 0.021 1.000 0.119
VE: TONESRIE M, “-7 AR Fisher IR IL .
A B C
D E F
G H I

&3 fwmHESHIRERTAELARZEHAL LS MDR3, BSEP & MRP2 & (x 400)
H: A~ C74>%1J9 PBC 5 1141 MDR3. BSEP. MRP2 #:{%; D ~ F 43525 PBC Hiil2H MDR3. BSEP. MRP2 #iff; G ~ 1 4>%4

X841 MDR3. BSEP. MRP2 %:ff,

3 TWig

PBC/&—F LA H & S N T HIAR AT AR M
FERAETHEELNE, RRREEN40~605", A
Wt 466IPBCE & HH4241] (91.3%) RN&tt, B
ttA1 : 105, HRAAFERS48%, Ho40% DL FEE L
78.3%, 5[ Py SCERIRIE" > PIRA — 5, PBCHE I
B ESRFR DRI AR SCFR AR T o 32, A
W 9T 146 PBCEH ME TBIFIDBIYY FH 15, L%
ALPHMIGGT/K P23 F+ 5, ALTHIASTIE % 85
T, PBCHRIAMIETC. TG, LDL/K P
PBCHHAZH & . PBCHE 1 & 2 1115 ALP/K P 2 K
TR, WTRE S PBCHE & fH T HEMAC A v
JIEEF P

BT 2H 20 BLAG A 22 W PBCI B F B, Ui
FAMAM M B, 7518 BT 2H 2395 BEAG 2 4 s
2o AHEFT R R 2H 405 BORPBC R 2 VL8 X /N

AR KM, AR, HEPEEHL, MREHIRIE,
AT W ZERP A, R IHPBC B ¥ R IT4L4%
BN AR SRR R PR3 . PBCHE I RV X
AN B0 DD B R, VD DX R E A s I
WA, PBCHEIH RS RAEFEE R PBCHR ™ &, &
BIPBC i 3 FF2H 211 9% i 2 i 1T I o5 2 s e i
INE . PR EF4E gL th  Masson = 6, 44 6, R PBC . 1
BEVLE X LR E gk, o 55 4F 41k,
VLA IX K 52 A g FE T SR 4R 4R s PBCHR ARSI
EXEE S E Y, oF4ERRE s AL T R, 2T
HER) bR N K ERIE LT TR R, b5 iR,
PBCHE I 58 25 1] 120 7 i3k e N T 47 b S P AL . A
T 5T P CK 7 K CK193e 8. 14 52 7w PBC- B4 /N - ]
EAYE, PHERE WD, VD X B R
A PBCHRHAZH /N TR I S g, V045 X 4 i
BRI A . AHE IR R IPBC R 3 A 21



HCK7 S CK IO 3k T HE 48 i f B 2 1 3 A=
IR, BRI TERITAIM . H7E19894F C A i
FUUE S A M CK 73X Al 57 RIS E 2 Bl TR AR
PR TR AFAE,  UE B A0 mT 3Rk RS R A i A B
M, 1MCK7#RIAHCKIRIA T MUK, X—45R1L
FF T T 40 A 170 B 40 PR A gt 1Y

EARPBCHE 1 55 5 0] ke A2 B4 Ak S P4k,
EIIGPRRDL . 55 E AR S A AL 2 48 ) i R
TER R VIR, 202 148 R B R 22 S HEFE I
PBCiZ Wits ik i i 1 PR AR e SR . Rtk
MR TE R 23 s FHER B 1S 1 FE T, A IR
STPBCARIFHLE AR HRTIAA, FF4iEampe
B L2 M it R SO R IR AR R A
KK E S FHLEIT, HAHBSEP. MDR3A!
MRP2 2 41 B 40 AL IR 2 5 iR e 3 Fh i
BEA, X3FEARRIEHE LIRSS L R
E IR M A 5%

BSEP NHE I 4, FEALE TN, BT
ABCHIZE ARG, HYmibEH NABCBII.
BSEP# IS /K AEATP, K HHY B Rk BERR FEE RN B4
REEE, ST RCEANRRAE P BRI R R O MR T 1
HURE) f7. WFRRY], BSEPEIAMELAT 5L AET AR
g, bk, A SEUTAR R ERE N,
o FFAR S e, I ey PRSP AR KE
WFFER I, AHT AR #5512 R BSEPf st 44 A8 57 15 2
REVTIR R R o, W2 B E AT M S e v T P R
PR 27 [P R MERT YRR AR 254k e
THRFARY. 8212515 S A0 BE VT AR BT UR 39 T P BE
TR ARERVEE AR H AT TR TR TR % B PBCIY
KR ERT S5BSEPH K. AWK G 4H 41
ey A I T 4645 PBC i3 T 4124 H BSEPH)
FLiL 554, 458K IBSEPR L T 41 i E 41 H
B, 2R, ok A, H5CEA-panff) FRIA A
AHIA], {HPBCE# HHFHBSEPK L/, S5PBC
A B ML, PBCH: M &35 BSEPFK A K4
ik, RUPBCHEE AL HBSEPRIE /D, b
Pt e, BSEPRIAR/D T M™E., SR HA—
TR 97 6 B 4 K HIPBC £ % BSEP I mRNA /K P £
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| A RIE W ] B S BSEP B % 5 & e 7w
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(1) JIEL 5 R L[] i 5 T T8 GRS 0k . MDR33RIA K
FREAR S D OB R e, R A OB A
TR, RHERATE ARk, H 25 B 5 IH A A i
Wi, SEEAIR .. AR RE, 53 EAM
tb, PBCEH ATH L P MDR3 K EAAZ, PBCH I
5PBCHIH B8 PP MDR3RIETL R E ZE R
M ENJOJTZ I s M B, 5 1E % BT 4L 4UM L,
PBCH. I #% FH 2 MDR3F A B s, HA
W A HIEEAT e A LR LA 53—,
THEARTE, AW TR A H bR A 4T o H 21
=g tty, T IR TR POEOK R U AT e
HIMb et B, XTRRAARRE, AT HA
FETEHBVH#E T # T 4bR A, HMDR3GERIA,
1M IR TS B4 IE P kR A, HMDR33&
SR =, IR, R T ) AR
Dy A H, BhAN RS A IR TPBCH- ] (PBC
[ ~1I#) , MARELESPBCHE (PBC
MI~IVHD , WFEL., E4em, REAE,

MRP2 A HHE 7N EE Lz, J&§TCIE
B R, XFRABCC2, FEART4EM. BN
FoNGRERL, REEATPAKME = A 3G PE, A VLA
F (WIHL WU A FERE TR IR . IRERER . B H Ik
SiEY) iz AT, FHEBA I H IS AR
L5 v Y [E R e | 2 2 o o Y [ E o
e EE R, WK 556 A3 W4 i %
2 & BMRE ME—izE . MRP2RIEHD &
SBUHA RS MG S R BT & &
REVTIAFR . BHARTE . ASHE 78 HPBC & 3 L5 RH 41
FKVFEARREET R, SXRAML, PBCEHE
A2 MRP2ER [ #1508/,  5Kullak-Ublick25P!
W —#. {HPBCHEWI4 (PBC [ ~I1I#]) 5PBC
a4l (PBC M~V BEAFHSIFMRP2E L
T REZES, MKojimaZE 1 ZollneZ5 ™ 7% 45 5
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FFMRP2 8 [ fo % e i B FTmRN A K35 R [,
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MRP25 AR IER T, PBC IVHHSEH AT H
MRP2 % F FImRNAZK P AR FEAAE . Zollner&s ik
NAEPBCHE W & 3 4 24U MR P25 H R IA B R )
TR¥FFAAZ AT BE 2 A0 B AE AL R RO FE R I — Fhd
FEVE AL, T A 5L 7 PBC AL B 5 PBCHE
BEMNHLAHIMRP2EALEEZR, RHETREY
AR ZE S BT SRR AR FE AN R A R

A B 7T I8 o G A Sk 2 Y 0 5 R A



BSEP. MDR3MIMRP2{EPBC i # i 441 b [l 5=
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ZARHPE R AR BRI, DARE IR i A X BH 4 2 1A ek /b
FEERE,  7E A H A IE AR TR R ) 40 A A S
P RIS RIA B R, K I3FhEIE & 1 HBSEPAI
MRP2{¥) 3R IE Y Z 2406, AT AEI PBC A iH Vit
T & A2 5 BSEPFIMRP2 8 [ Th BB 45 44 52 45 % V)
FHxK.

g5 b, 3R 12 & H P BSEPAIMRP2TE
PBC & M H LU 2 R IA FIFE JE R IEFEAL, H
FEPBCHG I ZH H o AT 20 2{BSEP ik 3 IR 2% P& AIK,
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