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Hepsin % % = 41 % WSt v B> 4 & £ RT3 328 F % @ 7 Hepsin
TR AR S R TS 2 w4 £ F) S W 54 B X 0 sdwipl Hepsin ¥ i
FB R BAFEFme Y £ oo A2 I‘H % B TR R Bk 3R 0 Hepsin 2 B 4
N—:}i:}?ai (hepatitis B virus ; HBV) s 4%/ i ]+ HBx 3 = 3 i¥#* » d 3t HBX
ML E F RIEHBV e ] > ® F 3 HBV A 148 50950 ‘e $k HepG2.2.15 + &
% Hepsin & HBx p# » ‘w2 33 % iz ¥ HBeAg (hepatitis B early antigen » # % 5 5 4
A IR)hz £ 2 > Flpt Hepsin A4 i iﬁ\é-‘fﬁﬁfi ME e A2 A
F1 5] “,f | BUHEN4F 3 Hepsin 4 HBV 4 ® e 58 5 5 Frs Hepsin 4p B # &t % &2
HBV 4 48 WA % > » 222 7 373 Hepsin cDNA tﬁﬂ;jug B 54 (adeno-associated
virus: AAV) % 358~ § 4 I 4 58 Hepsin ek %l 7 ] B (Tg-hHPN) & # 4 58 -
ol BFme ik B AR 4 HBV > A B AL B %R RS
(hydrodynamic injection)#-HBV 7% %8 DNA /2 & » e & ¥ 2 3] (wild-type littermate -
WT)-]- 82 HPN £ 717 f (hepsin knockout > HPN KO) |- & » & /|- &3 m¥e 913
HBV & » 1t i o] R 5 f 2 99507 HBV 54 £ o stk 4%7% F RIL 6% 20
Mmoo - keni®i: > §_2 L HBCAg (hepatitis B core antigen) ¢ % ¥ £ 4
§ oM WT 2 HPN KO /| e+ ¥ ¢ 4 0 HBCAQ 5 14/ m %2 Jc P 4piT -
e AT RE 0 B2 S o] Ri F¢ HBsAg (hepatitis B surface antigen) £
HBeAg & £ 8 » = Q-PCR z_& % 7 HPN KO /|- & x ’F HBV DNA % WT -] &
21 23 ) RaFmre HBV DNA £ 49§ 5 F1ut 388 Hepsin 4303 mre p
HBV f 8584 " @ 7 it &rpd o Fume g B o 0 ] AAV g % e
S HPN KO /| B3 A IF 2 1) 2 £l % R %15 4o B 4RI 4 1)
Hepsin é7 HPN KO | & » s ¢ HBVDNA £#% © 5 7 £ AAV B % 4 5T
shiHepsin 2 IE £ RF~ > ¥ H 1 R PR AL S HOE 20 & IR Hepsin 7 2
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Abstract

Hepsin is a type Il transmembrane serine protease predominantly expressed in the liver.
In vitro study showed that hepsin can activate human coagulation factor VII and
hepatocyte growth factor precursor. This may imply that hepsin is involved in liver
development and coagulation. A literature showed hepsin interacted with the
trans-activator factor HBx of hepatitis B virus in co-immunoprecipitation assay. HBXx
was considered to promote HBV (hepatitis B virus) replication, and the expression of
HBeAg (hepatitis B early antigen, an indicator of HBV replication) was increased in
HBV-genome positive hepatoma cell line, HepG2.2.1.5, when Hepsin and HBx were
co-expressed in the cells. Therefore, hepsin was indicated to stimulate HBV replication.
This thesis tried to investigate the role of Hepsin in HBV replication using
hepsin-deficient mice (HPN KO mice). Moreover, we established an adeno-associated
virus (AAV) delivery system and the transgenic mouse models which expressed human
Hepsin (Tg-hHPN) in the liver to validate the importance of Hepsin in HBV replication.
Since HBV can not directly infect mouse hepatocyte, we used hydrodynamic injection
to deliver HBV plasmid DNA into WT and HPN KO mice for establishing HBV
replication in mice hepatocytes. Both strains of mice showed nearly equivalent amount
of HBcAg (hepatitis B core antigen) expressing cells as detected by
immunohistochemistry, suggesting that the efficiency of hydrodynamic injection was
similar between WT and HPN KO mice. Subsequent analysis revealed that serum
HBsAg (hepatitis B surface antigen) and HBeAg levels had no significant differences,
but the serum HBV DNA levels in HPN KO mice were 2 times lower than those in WT
mice. However, the hepatic HBV DNA levels were similar in WT and HPN KO mice.
This observation suggested that Hepsin is associated with HBV secretion or assembly.

Furthermore, the preliminary data showed that expression of wild-type hepsin in HPN



KO mice using AAV-delivery system seems to enhance the serum HBV DNA levels.
Besides, we established three different lines of Tg-hHPN mice, including wild-type
and the functional domain mutant Hepsin transgenic mice. So far, two of these
transgenic lines had the founder mice withthe expression of Hepsin in liver for
offspring breeding. We will screen and establish the stable and high-level expression of

human HPN Tg-hHPN mice for further studies.

Key words: Hepsin Knockout mice, Hydrodynamic injection, Hepatitis B virus,

Adeno-associated virus, transgenic mice
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Hepsin % % = 4] 7 3R v fa 3 A AU SR F0 fA3 A BT R F &
FAEIIR AHFEORAGFIFRIAATFIEY GEH @I FAFEY AR
#1104 L% Hepsin (Leytus et al., 1988) o w2t = & 2L 17 & Hepsin “,f 7 AR
AR AR R AR AR LR T AR A T o (Tsuji etal., 1991) -
A % Hepsin £ 7123t % 19 5.4 ¢ 824 11-13.2 % # (Kurachietal., 1994) -
I A ATFIR G 18kb o #:F 0 417 Bryeiipt 2 = X 51 kDa % %% 3-0 % 0 N =3
% 1~17 Bl pe 23 e W ~ % 18~44 BRIl pL 5 e T R B % 45~417
B f L 5 fm e b 23R4 o Hepsin fm e vk 2w d Argl62-11e163 7 & -K fi#
Bt is > A5 CxB it % (catalytic region) st "efk F-v fx 2 N =H2L0 R
(non-catalytic region) SRCR (Scavenger Receptor Cysteine-Rich) % & (Fft4k— )’ =
BRERgL R Id SR 0 fF R B 425 Cys277 f- SRCR # 32 e Cys153 1z

Frigtz 8w 2bs fatid g o 4 Somoza % 2003 £ % ) 0 Hepsin 3D Rl »

PR

%‘gr} T3 F e iw B F s vRp: -0 fF R 3¢ (Serine protease domain) ¢ o d His203 ~
Asp257~Ser353 e = fi% % & it ¢« (Catalytic triad)» ¥ = *» 2] < F 5 P1 (Arg-Lys)-
P2 (Thr ~ Leu ~ Asn) ~ P3 (GIn ~ Lys) ~ P4 (Pro ~ Lys) (Herter et al., 2005) ; 2t ig it

¥ (non-catalytic region) & 3 SRCR % #* (scavenger receptor cysteine rich domain) -
© 77 22 Mac-2 Binding Protein (M2BP) 3 % & 4p iz (Somoza et al., 2003)- P
T i (AR A dre A %F Hepsin A/ 5t F 22 % B B4R i 88.7% (Farley
etal.,1993) > 2 & X B %] &l Hespin % — T3] > 5 Nz = A7) % 4 20 Br=
Af o ¥ 4 _mRNA & d 5 # 47 & (Alternative splicing) #72; = » % i 2 47 4] 4

™ 3 % 7 A & (Kawamura et al., 1999) -



Hepsin < § & # i

SR RO PR A A Y IFER AT f FRAMP E A2 A e i
ARG R EFE R34 me % (Hedstrom, 2002) - B % 4% 7 Hepsin
wRE R g F 5% (Invitro) HxX B e 45 A sgw Mimie 2 & F]3 (pro-hepatocte
growth factor) ~ % = & & F]5+ (Factor VII) ~ % -+ = &= %]+ (Factor XII) ~ % 4
e F]F  (Factor IX) ~ 3-v 2 f#fs (matriptase)ss w 4% & 3¢ 3 5 | 5 Sp 4
(Plasminogen activator) (Ustach et al., 2010 ; Ustach et al., 2010) » F]pt $& B ¥ it §2
R FH w4 LB o it 4p R (Schmidtetal., 1995) - m Hepatocyte growth
factor activator inhibitor-1B 2 Hepatocyte growth factor activator inhibitor-2 p| ¥ v
#] Hepsin 7% 1% (Kirchhofer et al., 2005; Shia et al., 2005) -
Hepsin 2 2L K& HR L &

WuQetal # % % ~ % &g ! Hepsin 2 ¥] 71" (Hepsin knockout mice ;

HPNKO) | &> ¢t ] 8 T AL 2 # 27 RADF £ o REFHEFH G L

_— J =

1

¥oouRE 4 4 . w4 AL & (wild-type mice) & £ 8 (Wuetal, 1998 ; Yu
etal,2000) vt F ¢ s MAIREpF G S A A RS B2 F 0 LA LI R
BRAP o ¥ R Hor HPN AR [ RnBERag v 3% - @34 7 Lo 4
D I R Y St = ;]»Mﬁlz & 5 B (Guipponi etal., 2007)> ~ 5% % % ¢ * HPN
#& TP [ R F Hepsin i 35 4 i pro -HGF (pro -hepatocyte growth factor &
{6 "% mOAFmre i & (Gap junction) 3-v £ I i @ B & A 2 0
%t (Hsuetal,2012) » 55 & 34 » Hepsin 2 R #rixjien2d 32 & 4 p o
AR G ELE-HIHETY o R @}];Jeg p i Hepsin & afsiljﬂle:/% .
LA RPN Rwe A £ 2 &4 M (Dornetal., 2014 ; Klezovitch et al.,

2004 ; Nakamura et al., 2006 ; Tang et al., 2014) - 7 i & FRpF= 3 7 AP o & @ Ff
how AT IR BT e o e g Hepsin & RS 0 @ A& TR Hepsin i 4 3 E

& B 2 R Hepsin g5 4 <& > 8iR] Hepsin 2 JLF r2 4] 9 tm ¥ iy chlm P 3 2 22w



23757+ (Chenetal., 2006)- L% Zhang B F§ 12 m 4 & % 4 B~ 3 )
A W—:"(:),%%r (Hepatitis B virus ) » 1 # :J,%% HBx ¥ « #5354 & FIE B 738 (7 %
#+ F s £ (Yeast two hybird) - 45 | Hepsin 72*5 (Hepsin peptide) & £ o &% *
% &£ sukix  (Co-lImmunoprecipitation) zEP & 3-v  4p3 (8% > P * HepG2
W o e R e P L g 4 Hepsin i2fk 3 EUFT 48 DNA &2 HBX 748 DNA &k p
Hepsin 52 7x 7 g2 HBX F-v @i f 0 5 & =38 % (colocalize) o * 3FJ fm 5@ $&
(HepG2.2.15;m%e ¥ p 7 @i 11 & g 4 4 HBV) = &4 Hepsin 7275 7 BT
DNA £ HBx & %8 DNA p¥ > ¢ 3 4 HBV 47 ] + a‘% 1 HBe ¥/ 3¢ (HBeAgQ) »
PP F Fd B chi®® ¥ 54 HBV ;& AF W (Zhang etal., 2005) - g+ 7t > ¥
3 Bz P 1 * Cytotrap two-hybrid system s f A $55FmPe 3 4 A FIF 4 R
POFP T o B f}iaa (Hepatitis E virus;HEV) pORF3 3 % & T % eh3-v »
T B & UK FEP Hepsin 2 pORF3 3 4 R (enig &£ 18*  (Wang et al., 2014) >

7S Fod i 54 HEV chl B84 FiR -

]

B 3|5%% g%+ (Hepatitis B virus ;HBV)
b o

FUT A G FPE L LIPS B 2 II%* e SN II%*
M Rl - gyﬁii 51 FOFHE L ehid Aoppoo@m B e Aﬁ“]ﬂi—.‘{:}?,-fr ~ B3|
”“;\Iﬁiv&r (Hepatitis B virus ; HBV)~C3 ]’”—:\f}%% \Dﬂ']’”-u}%a 2EAPFULBE o
AZ BRI BRRES B B 0 BAF RS HCAPF RS B RS
m AL R R A 0 A DAF R EE 0 B2 E R A e o v g HBIF
Loppd —AzBR > S EHFLBENM -
B A5+ )?54,_;:: B )5+ %

HBV 5 DNA 54 - F»t Hepadnaviridae £ - HBV & % ¢ i3 = &4 %

BBAFE « B BAPFLT i € MR G745 ~ ik ~ s ~ Rk ~ b LN

-3.-



A AR R 9 %R K ¢ F 2RI RAEBAPFL B 2 E

L2 HPERAL  AZB 35 A T MALB AT - MEB AT L AR D HF 25%

B3 ¢ % 5 " (hepatocellular carcinoma, HCC) » 13452 7 fir2 fe 5 se3t
R 2R R FEFARE- S AF AT IR RS RRTRSC o BB AR
SR gk PR A g dE R RS 0B A BAPFLRE R

Wi % F03 & 70~90%:5= + § L HBV g 48 > @ p 5 R+ B 3| %
F R 3 X% 15% (Centers for Disease Control,ROC Taiwan) - HBV + 5 d @?‘li A
Fff R L ARG KT B B AMAR LRSS F R RehLE B
"FFEI2H T BAPFLE TSSO R A R FTA QR L BAPFL T RP TS o
PE2LB BT FH A Y ﬁvi’m &W’f}?ﬁﬁﬂ*ﬁ fLim 8 102 # ®A L x5
Flzo— > Y HBV 00 R s ak A TR 0 A £ R ankAEz - o A H F 4t
ek B Al N—i’é:ﬁr,—i BB BROFEZT ;ﬁfé #ﬁr’#d.‘)}%% 2 ORGE G X
Bipd 3 G kg HBV ey s o o4 iR 8 R0 ek m g e
i Bl 2 “,f HBV ik i B & I DNA (covalently closed circular DNA,
CCcCcDNA) » # 3 g iz = 2 f’”— wre N HBV o FIpt F 4 B 3 0% B AP+l &4
=N %ﬁ)%‘ = w» (Luciforaetal., 2014) -
B3 p4 AFE 39 B

E3 R %4 aHBVEEE Z42nm > d ¢k 2 % (envelope) 2 % R
(nucleocapsid) i = 7w 3= A d $%w F=d  (core protein) & 84 BB IR dhups &
DNA ‘&= (Birnbaum and Nassal, 1990) - HBV & F148 + /|- ¥) 5 32004: & » ¢ 2
i fx#>+ (core promoter ~ pre-S1 promoter ~ pre-S2/S promoter 2 X promoter) >
¥ A w4 4w iERNA ¢ 3.5 kb pre-genomic RNA ~ 2.4 kb large S RNA ~ 2.1 kb
middle S/small S RNA% 0.7 kb X RNA ; = =3 52+ (Enhancer - ENI 2 ENII)#
H ke BEcd S gt (Nassal, 1999) - @ RNAR 7|+ e 7 7w BREREF =

(open reading frame) > 4 %] #& 3 DNAX & f+ ( DNA polymerase ) ~ +% < iR



(HBcAg) ~ HBeti/a (HBeAg) ~ % & ¥ (HBSAQ)frX3-v (HBX) o % 2
¥ O ke :1]%% EFE SRR e (Capsid) 0 & E E27nmens LG fg o @ R
pre-genomic RNA %2 DNAX% & fis - HBedi/n (HBeAQ)&_d = %< (precore) 3-v £
sy L SEFZ BAH & o WP Feo mEEd G ek a L9kek (signal

peptide) » #-H F L p B e X " 4, 3425 2 Cz (C-terminal) » 25 = HBe#L/m >

==

A3 e b o DNA B &5 > L4 857 % 35 (Cand WS, 2000)
7 K H4kFF (reverse transcriptase )+ pE i ik 4 f2fF (RNase H )is 1+ 4 & 4o
T TR S S TE TS R D LS SR

#*%”th FE S AR A 7§ HBY DNAs 4 4 7 ik s

R AR L HAURS i RS AL F L LR F g o Xid &
- B 455 1 F]+  (transcriptional transactivator) » 4 47w %2 i 45 (transcription)

MELBE s e ird) ~ v R w2 X A5 (Tangetal, 2006) - - 4%
32 5 HBX™ 11 4%  HBV g flic 4 > @ HBV 4 £ + 2 (McClain etal., 2007)
M HBXA Flig 7 B 12 1 < 2 15> /) BUFHRE 7 "Fimoe }%m)ﬁsﬁ—lﬁ@é_
4 FPHBXS AR A § e me Fend & (Kimetal., 1991) -
BA*F L p4 4 7

HBV i % A BN 15 > ¢ L8 5 im0t chS WS > 3 ¢ BF
HBV ¥ 5 d Sodium taurocholate (NTCP):& » 3+m?2 (Yanetal., 2012) > 7 i
NTCP + it £ £ &8 (Taylor, 2013) « i& » 3km% p e HBV § & & fmie R %
4 2% (envelope) > £ ¥ &3] wre 178 1 HBV DNA - %‘ﬁﬂ DNA g 4 #-f & %
= FEHE% DNA & 2 = B+ % F & %%k DNA (cccDNA) » 4% % ™ cccDNA § % #-
FoR TS D e RNA &~ 2 35kb~25kb~2.1kb 2 0.7 kb RNA >
4 RNA g A8 plimre 7o 0 @3ier @ om0 g & engd o 3
DNA % & p# ~HBcAg~HBeAg~HBsAg~HBx> @ 3.5 kb RNA % pre-genomic RNA -

T EAREH e VA DNA R EpeyRLig £ 0 £ - 424 HBCAg ¢ R = 1o



3g 4 (core particle) > y* *t DNA X & fi=z» #-pre-genomic RNA 1% 5 fifjx & (7 & #&
S0 kil - 2 enf % DNA £ ad 30> 8 3% DNA S @ gt 5 384 3 % inpe
3% DNA ey S 34w T 2 dme e > d HBSAQ & R i eh £ (7 :}’;‘:,i i
N IR F e 4 g T ),;34 ks 7% R A DNA g% s 3F
foo FRAE N e TR S Medf o 4ot cocDNA £ 0 £AF A 2
Q o
HBV -] &#:3¢
FEN)RAFIFHEAGRT Y GITARAS LTV R SRR BMET DL

BoRpE ] BRI AR RBRoFE RIS ZRE ) B % AR LNE
PREARE AR Y Y o 2B HBY R g AL B o Btk dEd poRE R
HBV % = ] 8L HBV /| 8H#5¢ > & s L A %11 423 = 4 p 1 (Dandri etal,
2006 ; Chayamaetal., 2011) - = % ¥ 4= B & HBV -] BHi8 &~ 5 & %5 5 (1) HBV 4
% #5¢ (HBV-replication model)- # HBV 2 ¥4 78 & \Hﬁuﬁaﬁ #F HBV 748 DNA
B4l B2 E#9% % BiLs HBV 748 DNA - HBV A FlH 2 87 4% %5 7
HBV 4 feni 41> 7 38 7] 5 HBV 2 Flg s B4t p 4 T2 4 chfih § LR =
B 977 g4 R A > ¥ FIHBY AT AR L HBV 4~ | K24 487 >
FlpaFme N HBV #4514 ccCDNA» # & £ & % 7| W ﬁv‘ HBV 1 chds 3
il T ’JJTU]%-*#%% HBV 7 48 DNA & k& # % 3 &1 5 HBV 5 48 DNA
PR A EE L T O R HBV A &0 K SRR TR 0 R BRI

hi1st HBV 748 DNA IR 2 jef i dffend 4 0 % 7 27§29 10'HBV
DNA/mL blood £ 3 % *4 » 22 {8 HBV :f,;;% T WU AT, Tt H i Enl
HBV iz &£ 8 frim®e p £ 30 © (2) 57" % 4 & ] B0 (human-mouse chimera
models) » &_4= A ZF3Fimre £ 48 T & & 44 K5 (Severe combined immunodeficiency,
SCID mice)& & 2« £_# % 4% 5UPA  (Urokinase-type plasminogen activator/SCID)

%ﬂ@;ﬁ&p:—s@é  H @t LA BpAFmie BN A X BV Fme o T +ﬂ:—@ﬁé



FEE A B SR 0 HBV R 4 4 8T g £ ] BT £ 2 ) HBY
J&ﬁ*oﬁ&ww*mwybJﬁhﬂ%““?%’“ﬂmﬁ,awnﬁﬂ’wUm

P3P

R égug 3 Hepsin &2 HBX 3-v flmPe p § £ I % 2 4p3 (7% » @ %
HBV Z F188 5% o7z & HepG2.2.15 £ # 4 Hepsin "27x % L5 48 DNA £ HBX
B4 DNA BF > ¢ 3 4 HBV 47 @ 4 iptk HBe Lk F-v - i&@ iR Jﬁ’g‘»n B en
£ 74 HBV dhp 4 AF W E - A%~ JI% &F MM 4734 Hepsin & HBV
HHER? DERPEAT FE S o F %K HPN A F7) ol R
WT - B> Bk §8 5% F R Sti% s HBV ) BUHESS T 483 o b oo Mo 4

2oL T e Bl 2 RS B A ORI A A1 R %A A 47 Hepsin o) & 5 #503]  #F



b2

agm v &% HPNAFIPs ) 8= 3 4 (Yuetal, 2000) - $2C57BL/6I¥ =
(backcross)Az iE8 ik 12 b o B ¥ Arid * ¥R ) ZéﬁHMHiﬂ%%+ﬂk
§ 0T 4 A B (wild-type ; WT littermate) - /| 404 & 28X B9 %+ 7 v &
FARBRFIZE P 5 o 015 B b R BHRKTE FEARY &ﬁiﬁ*ﬁﬁ%
BIRLR g RE -
E#% R R

LM BfE ) R ITS L FFe RS A NFRITEFHIT) R R G
D) RET o F ) K EHF%® TOWFHESF L= )3 15 0 27 5L4 5 2 3mL
£ #-% 100pg DNA 2 PBS * it j€ e #9547 » /| BRI P 154 5 5~84) >
£ v TO%Ep 4 o i 10~30 f7 o LS B3 WAk 5 0.1mL/g-| B E -
P PR R LR ERRS

| EUSTSE AR 18 HOTRR R R P 0 (S PBSH ik RJR (S o B BT Z E

.

)\10%#&;’%*#'—%‘]7‘1&@& r;f; %.“3 Z’Jﬁga 'E’$1i‘H}HRJ\7[/ \5}. ﬁ‘f g

A

MR FS R A e e B T B B R G SumeniE B RES & & Z 7 silicon

3
pa

B Bre5TC 4304 481 o Mo T F MMl = X 0 B A5 4S 0 R
K& 0k g A2 100% 2 AES =0 ~ 95962 FiES = ~ 709 ¢ fR - = 50% 2 fiF -
& & 5m 48 Bfszie3tddH0 54 48 - ok & 18 14 TBS (150mM NaCl ,20mM
Tris-Cl pH7.5)/% 254 48 » £ 4 ddH,0/% 72 104 45 » *x » 12§ % 910mM Citrate
buffer® 4c#.204 48:& 74k R i (Antigen retrieval) # 3% - 4c 204 4518 3 8 4
gro g UTBSEIES A 4 - M EF L BB F 7 ¥ R F L 30%H0.% 2104 48
F33 Kf pAMEY sk o PBSEBRRIZES S B b4 48 o U FLAR R

2 ¢ # Rodent Block M (Biocare medical, concord, CA, USA) =tz 8 T % 2/ pF o

FHARIEETA ¢ RIS 0 S ) - Bl (PR 5 S%BSA/PBS) 4T F & )

-8-



14~16-] F¥ - 12 PBST (PBS/0.2% Triton X-100) b & =t 54 48 o F F 1 Super
Sensitive™ Polymer-HRP IHC Dection System % % (BioGenex, San Roman, CA,
USA) * e3Super enhancerig F =7 % » 28204 45 » £ PBS/Z/E2% o se » 2 0¥
polymer-HRP % #3044 > 12 PBST 6= 0 & 5048 - i * £ ¥ hDAB
5 ¢ RERMEMATY BiE k¢ FR - 11ddH 024 DAB% & F & X Mayer’s
Hematoxylin (Sigma-ALDRICH, St. Louis, MO, USA):& {7 %z % %+ 4 ¢ > ddH,0
a2 A& 1S 4 » 10mM Tris-Cl pH8.8;% ;%54 45 - #1472 » 50952 fig— == ~70% ¢
fs— 9592 figd X ~1009g2 figmd =~ = ¥ F oA o F X5 4BE TR o
4t % % Entellan® (Merck,Darmstadt,Germany) 2 # s 7 :& {7 3f 5 o
o S TR R.E Y A

LBEF KL 2 FH G B B2 £ 124 99 paraformaldehyde % /8 F] % 15
448 A% PBSH ik e d H Uk 0 £ 1 4.5% ~ 9% ~ 129 ~ 18% ~ 24960
sucrose/PBS;3 ;& 3 4°C ik # %i-k o 204590 ~ 99 ~ 12963 % # %k F - B pF
80 318%iR ik P MR E I ik 0 24% %k ¢ BORIER) o IR P B

8 12 ik A Tissue-Tek® O.C.T.compound (Sakura Finetek, Torrance,CA,USA) ¢

4

BHRL L eBA - ®5-80C - F A g Y 2 P ER S8 um e D A6

% % 4 siliconsgt &+ 5 2 2 37 CE45154 48 > MPBSEEA =t » & =54 45 > 14
ReE f +

o
fak
\*‘”

BlELRBFH > F % B F %L ¢ # Rodent Block M (Biocare medical,
concord, CA, USA)** 8 8% 2/ &> ™ HLIRAR L 974 4 &1 > 4 b - flll (FF
8% 5 5%BSA/PBS) 4°C & fis ¥)14~16-] F& - 1 PBST (PBS/0.2% Triton X-100):7 %
6=x » & =x54 48 o jF + = 288 Cys-3 conjugated anti-rabbit IgG (Jackson Immuno
Research,West Grove, PA, USA) %/ # k- -] p¥ » 12PBST (PBS/0.2% Triton
X-100)7 6= » + =54 4 - 12 1mg/mL DAPI (Sigma-ALDRICH, St. Louis, MO,
USA)% ¢ 104 45 - PBSZE = = » & =i54 48 o 18 % K3 (41 5 % (Dako

Fluorescence Mounting Medium, Glostrup,Dako) i& 7 4 % o



e & R o

| BURRER 16 o A %fwbm RIFASHTA K > MBI wmE o B AR BT
M FE L WmEEE G EoRT ;’Fﬁ“é b g RIZSI R R o R ISd L mp R
2 1.5mL & g {8 0 dgew 4500xg 15 4 44 A 5 o
=7 HBV £ & i HBsAg ~ HBeAg il &

ORI & Rk dR R 0 H-40 L o] Rk - PBS R AR B 0 U LB
AXSYM 2 p #5415 &R & % ¢ HBsAg ¥ = 5 Signal To Noise (S/N) £
HBeAg ¥ i 5 Signal To Cutoff ( S/CO) -

& ¢ HBVDNA

BB & R B KR 0 B~ 25ul & R & 74 pl Suspension buffer (10mM
Tris-Cl pH 7.5, 8mM CacCl,, 6M MgCl;) ¥ 30 Units micrococcal nuclease % **+ 37°C
F 530 ~ 48 > #¥ 11" QIAGEN DNA Blood mini kit (Cat N0.51106) - i& {75 &
DNA # B~ > & {212 100 pL elution buffer w ;3 DNA -
¥psE5¢ HBV DNA

| BUETFR AR AP TR O e 2 R g o B 0.1 g PFH 4 T mL lysis
buffer (10mM Tris-Cl pH 7.5, 1mM EDTA, 50mM NacCl, 0.25% NP-40 2 8%
Sucrose) 4 QIAGEN Tissuelyserll #-‘e 325 » # ¥ 37°C20 4 4815 » M5 3 &
i gpe 10 4 480 B b ik 4o~ 8 pl IM CaCly~6 pl 1M MgCl,~30 Units micrococcal
nuclease £ 3 Units DNasel » >+ 37°C F Jis 1 -] B¥1$ » 4c ~ 300 ul 26% PEG Z i =
3 o3 AC/k$ 1) PR E 2R & o s 8000 rpm 10 4 48 > 2 %J ko A
» 100 pul Suspension buffer +=4ziTsk 4= 1 > 4 30 Units micrococcal nuclease £ 3
Units DNasel 37°C * & 1 -] ¥ » 4c 300 ul SDS-Lysis buffer (25 mM Tris-Cl pH 7.5,
10 mM EDTA, 1 % SDS){é » 4c 10 ul Proteinase K (20 mg/mL) » 55°C ¥ & 14~16
/| F o 4e 430 ul Phenol/chloroform » & 3 {5 & % # ik 4w 10 4 48 - P~ ik )

400 pl 4v » 800 pul 100%:FpE ¥2 40 ul SM NaOAc > iR &£ 323 » 22 »-80C# % 1|
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AR ACHEBHER 10 4450 2 “ﬁ%l gt o Avor 1mL 70%FEpH - 4
Clpw b g gt 10 448 > 207 i > FFPFIDE 12 > 4o~ 15 pl TE buffer #
7 DNA -
wpE R & prdsdl 5 B 28 HBV DNA
P~% P~ i HBV DNA & *#% HBV DNA 12 Roche Lightcycler O R L R

44 F kit (7 LB B 48 5l 4c » 8mM CaCl, 0.8 ul~10pM HBV (+)1181 0.5
ul~HBV (-)2016 0.5 ul ~ Roche Lightcycler SYBR green 1 pl»> 4 -k T %484 5 10 pl
TR EF R F Bk BiF®5:(1)95C 10 #(2)95C 1045 ~60C 54/ ~
72C 204 £4F-= BHZ 45 (3)65C 154 (4)40C 304 o fI* © swik
A pHBV1.3 B6 7 4% DNA 42 & copies » i 4 (F1% 2% & o ¥ i~ % Copies/mL -
HBCAQ #. % ¥ k% ¢ 3-8

Bk PPV RS R ok @ R g 8 umB R (T
Aar R o FIR0ume B BAEREC P LT E6F o mmr R d LR R kG
§fs o kB TAp R & P B 3p 55200 AT - &4 * Image J
(National Institute of Health, MD, USA):* #icHBCAQFS |4 ‘%2 #ic o & & ] BV FUA,
£ 34205 2005 ARTT ] 0 3Bk Ap e 5 0R L AR T dc o
s;jup 4 :)Fs-% (adeno-associated virus » AAV)?&H*}#%

7 Hepsin 7 2 4] (hHPNWT) 2 % % 3] (hHPNR®) > £ cDNA = 2+ %
% (Chenetal., 2006> % % 3] hHPNR cDNA i & % Hepsin 4% & it p& e 2t Arg'®?
R E Alas SR oo BEE T Ser™ R 5 Tyr JE 0L s & RIS T AGE T
12> £ Hepsin 3¢ ; % %) hHPNSFCRcDNA 1 2 % Hepsin SRCR 7 & % % » #-
SRCR & s A3 » #- Cys®™ ~ Cys™ ~ Cys' e 7 8- % % - j§ 1 4 ;.4 4 SRCR
FH A2 E Hepsin 3¢ ¥ % 3 0 4 - & = % hpCMV hHPNYT\pCMV
hHPN®® « pCMV hHPN®RR 57 4 » 1% B 5 3 § # 205> 2 5 ehs | 5 5

HPN MLul ~ 3’HPN Sall » i& {7 & & feif 4 & & ¥ F] £ %5 Hepsin cDNA 7 > £

-11 -



fad iz g4 2 21 (hHPNYT cDNAhHPNR® cDNA % MLul £ Sall

hHPNSFRcDNA 5 Mlul 22 ECORV) » 4 & *+7 i 4p I 'LH % {4 pAAV-SMS

(z L-ITR~R-ITR ~ ApoE-HCR ~ human al Antitrypsin - Factor IX intron I ~3” UTR
Polyadenylation Signal) » # {5 = = 548 DNA> 2 d 5+ % - EFmRPEE 7 &
155 & 4% psSAAV-hHPNYT « pssAAV-hHPNR® « pssAAV-hHPNSRER o B 600 pg
DNA 2 7 FRg e EXFd sz (7 AAV flirg s o

¥4 DNA &3] (transformation)

P~ 20 pul 4% DNA (DNA E & & R 2 7 $33 5)2 200 pl % = ‘o DH5a §
femfos Btk 30 A AiS s r 42T K FT 90 )0 E BTk 2448
e~ 800ul (% DH5a #84% 4 i £)SOC 22 % % (2% Bacto™ Tryptone BD ~ 0.5%
Bacto' “-yeast extract + 0.05% Sodium chloride ~ 10 mM MgCI2 ~ 20 mM Glucose)
wr 3TCHEF R LS Lz - L i { AudkFi2 3 LBE
A BEWITCF BN 14~16 | pF > BT S
TR E sl 5 BT E AAVDNA

#- AAV-hHPN * QIAGEN DNA Blood mini % = (Cat N0.51106) - i& {= DNA
$# B~ o 12 ABI 7500 T p* B _& prdsd & &k (Applied Biosystems, Foster City,
California, USA)i& i =& - B~ A ivjk & AAV DNA 5 pl 4 » 2X KAPA SYBR fast
g-PCR Master Mix 10 pl ~ 10 pM hAAT (F) 0.4 pl ~ 10uM hAAT (R) 0.4pl ~ 50x ROX
low 0.4pl > 4 -k 3 B H8F# = 25ul 2 B "R EpE A48 F B o & RiE2 5:(1)50
"C 24 (2)95C 10 4 (3)95C 30 45 ~60°C 60 ) ~78°C 254) » EAF 4 = B H
30 = o 4% = sk & psSAAV-hHPN 5748 DNA 4 & copies » & § (e {5 & - ¥
i % Copies/mL -

AAV E ##5% 3 bt
#eo AR -80C h AAV B iRk o 111X & F] PBS 7 AAV > K =%

P %5+ H 2 5 10M copies/200ul PBS//| Bl o ] AR k4 #5048 BF 1L

-12 -



TERHTHF | REFR H 70%5;?]?(%1‘& P4 0 % g £ 47 (BD, Cat
328820 ) =B~ f-{8 15 AAV & {7 % 47 0 JEC] B BRI T AN 0 02 T0%FH
% ok 5 10~30 45
o ﬁw—r,ﬁ'};’, 3B
M) BUETEE AR A il BT R0 T PBS B R R ik § b KSR e

£~ 0.19 "5 > 4r > 500 pl F-9 3 B~ NP-40 lysis buffer (50mM Tris-Cl pH7.5,
150mM NaCl, 1mM CaCl2, 2mM EDTA pH8.0, 1%NP-40 %2 10% Glycine » i * =
4v 1mM PMSF, 1ImM DTT, 1% Protease inhibitor Cocktails (Sigma, MO, USA)) » 14
QIAGEN Tissuelyserll #-f 53w > Frslle S 5Pk & RIDF R o L 4T H
BB E s 20 4B F R D Y - A 15mL e 0 2 -80C ok a4 ik

PP WS ACH B E B Y 20 A4 o B iR T E R B
o A S 80T k4 T o B 10pl F-v PR 0 R EPk 20 B 2 100
% #f% > * BCA Protein Assay Reagent Kit (Pierce, Rockford, IL,USA):& {7 3-¢ %
BE(RER 2030 )12 96 3  flr® 4 B %X 0 B~ 10ul 3+ 5 B~ e 3] 200l
Working reagent (50 part reagent A+1 part reagent B) » ;2 £ 353 {53 % 37CH % 44
#Hh 30448 o P 06 IV E H R E TR IE S A4ES 0 96 IV A E R
(Model 340,Molecular Device, CA, USA)ip[4 £ 562nm fF Fre sk @ o 34 * BSA
ot RS N CURIE | SR I Y3

R

B3 39 100ug 4¢ » 3x Cracking buffer &= g k3t B8 > R 3 16 % 10
Lhs 0 Btk D 248 o 11 SDS-PAGE (5% stacking gel ;10% separating gel ) » &
130 REFH-F0 BH o B £ % < | 7 PVDF #¢ (PerkinElmer Cat NO.
NEF1002001PK) » iz » ® A2 16 4 » £ %2 = KR 2448 - 2 B B B {8 p
SDS-PAGE > iz "8 & d T L+ 5 6 3% 3M paper ~ PVDF % ~ 1 5 3M paper ~

SDS-PAGE % 5 5k 3M paper » ;¢ » Transfer buffer (10% Tris-Glycin Methnol) 15

-13-



» 43 o #-PVDF £ SDS-PAGE ¥ [ 7R3k 3M paper 4 11 & %1% » & F | * TE77
semi-dry transfer (GE Healthcare, Piscataway, NY, USA) » 12 - % 60mA & i 1.5 /]
PFIE {7 Fev B o B 57 % = e PVDF %2 ~ TBST/5% Milk (150mM Nacl,
20mM Tris-Cl pH7, 1% Tween 20, 5% % & %g 2 4n) 3R & 1| PFFo ik 7 254
£ P FUR 8T o 9 PVDF %53 » — sbadl? (00 TBST/5% Milk i& 7 -8 » 4
s S bl e %) 4°C 12~16 /| BF o % PVDF %8~ » * TBST (150mM NaCl,
20mM Tris-Cl pH7, 1% Tween 20) 7% 6 =t » & =t 5 A 48 o 4v » = mfrdl (1
TBST/5% Milk i& = 1:10000 ﬁ%—%) FEBEE 2P £ 0 TBST iﬁ’-iﬁ’o 6=x=
S5 A4 e A k5 HE e (Immobilon™ Western Chemiluminescent HRP
Substrate ; Milliopore, MA, USA) & ¢ » 12 X & 3 R k&g 22 o
| B35 RNA 53~

| RETFE AR AL 0 B B DFER S B2 010 FER (K F A o)) 0 e ImL
Trizol (Invitrogen,Cat. No. 15596-018) - r+ QIAGEN Tissuelyserll #-‘e % 4= 7% > 7
PR Ts.k,ff: RERIDF R B IIY - ATLEML s 4o 2 & BRI AR S B
k30 A g bR i 4CHe 20 A 480 Bt it » BAF B3 UK RNA
Bod i 4CH 20 A 4802 uf i 4~ 600l T0%FHF (F- >+ 0.1% DEPC
k) BB i 4CHS 102450 2% R T RERICRNA G 10 A4 e w
7% 50u10.1% DEPC -k o B~3 3~ 2. RNA 12 0.1% DEPC -k i& {7 10 & ff-f# -
Nanodrop (Thermo Fisher Scientific, DE 19810 US) :& {7 Z_# (OD260/0D280 ‘" i&
4 1.8~2.1) - I p¥+ 12 RNA £ rzza RNA B o
FgEr

P~ Sug 7 RNA £ 4c ~ 5 Unit DNase (RQ1 RNase-Free DNase, Promege,

Madison WI, USA) » % 37°C i¥* 30 » 4&{s > £ 4 » RQ1 DNase Stop Solution 65
CH# 10 440197 FF > ¥ B 25ug RNA 4 » 50Mm 2 § %9 ’Jjﬂvf;ﬁviﬁl 3

Oligo(dT)202.5ul 2 10mM dNTP 2.5ul > *% 65C 4c#5 a4 f 2l kb =
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1/ 48 4c » 2501 0.IM DTT ~ 5X & Jiu & =% 2 50Units & ##& 4%f% (SuperScript®
I11, Invitrogen Corporation, California, USA) &7 5 Ji » F R % 5 50C g% 1
JpE > 70°C 15 A 4d e
T pr R & pread £ < £ Hepsin cDNA

P~ 0.125ug & ##&4 cDNA » 4 » 2X KAPA SYBR fast g-PCR Master Mix 10
ul ~ 10uM Human HPN 9U 0.4pul 10uM Human HPN 10D 0.4p ~ 50x ROX low 4% -k
TAREAE S 25ul 2 TR AR ARG F o F RIEE 5:(1)95C 24 (2)95C
30 ) ~95C 24 ~95C 254) EAF = BHF 35 (3)72C 74 o fI* uiw
& & pCMV-hHPN 77 %% DNA 4t § copies> i 4 i¥4&# & - H = % : Copes/0.125 pg
RNA -
AFIEAELTHER

=g %W A 8B %A e pCMV hHPNYT ~ pCMV hHPNR® ~ pCMV
hHPNSRCR gt > 417 + 513 § k3-8 ' LHIF > = A 7150313 5 HPN MLul ~
3'HPN Sall i£ {7 § & feid 4% & 18 3| A %8 Hepsin CDNA % g > aigd it g1l
$prpz % <> 2] 15 (hHPNYT cDNA~hHPNR® cDNA % Mlul 2 Sall; hHPN°RR cDNA
= Mlul 2 ECORV) » # Ip &+ ‘5o 4 ke "L f5 7 2] 0§ 48 pBS-SMS (2
ApOE-HCR -~ human al Antitrypsin ~ Factor IX intron | ~ 3> UTR Polyadenylation
Signal B 7)) — Acie (T bt s o RS T 2d A S - HFERPBERA
PR FEIRAE > & & 5 pBS-hHPNWT « pBS-hHPNR® + pBS-hHPN3RCR ¢
AFEAYEWUR

#7744 pBS-hHPN™T + pBS-hHPNR® + pBS-hHPN®R“" 4] # QIAGEN EndoFree
Plasmid Mega Kit (% * + % % ¢ LPS) 462~ % £ 4 DNA » # ¥ 5 4 300ug
74 DNA & 7 34| pepE % Spel *» 2 > f1 % 529 A 30 42Kb A Flgss 50 o5
S R 300Uk B AR FRHEA AL FAGREIS ok

EPE T 0 B iSRS Ek o BEER B 2 pg/l -

-15-



BE i 5

#-Hepsin 7 %8 DNA 2 i (S %-DNA 7 P B2 d o x &4 ¢ o & § J
Fud Bt @ i (7 CHTBLIG H fmre 152 4 9P » BE s & o 41 4 (4 el Pl s
84w & %L Tg-hHPNWT ~ Tg-hHPNR® « Tg-hHPNSRER -
£ FlE s B A R4 4

o] BUHPRE B¢ k¥ 5B~ B genomic DNA - 4] * Direct PCR ® (Viagen

Biotech Cat101-T)> B~ %) 250~400ng DNA it {7 B & pedédy & &> 31+ 5 5 pBS-CF
% 3’Hep 2D - % & pesdady F i i 5:(1)95C 2 » 48 (2)95C 304 ~ 65C 30
P)272C 304 EAFS = BHE 30 (3)72C T A4 (4)16 T -

ﬁc:flib\ i Fut
Hcyy v Student’s t test (two-tailed) & 47 - & 7 ¢ HBV DNA# #4557 HBV DNA

A BE T: B i3t > 2 L Spearman's correlation - P<0.05% &% 5 F A F L £ o
BT 2

B BU%rRE 2 B ¥ genomic DNA » s/ 7817 -9 %41 > B {8 -DNA
YUEE CEk 0 w5 3050 ul Low TE# @& (10 mM Tris pH8.0 ~ 0.1 mM EDTA) »
P~ $1800 pg DNA 2 "4 s i 2 ECORV*» &) » 37°C F 12 pF > 110.7% 5% 7
Ao BDNAR B FRAG R - D SOokaB g3 o Bif o ok (RIS
0.25N HCI % i #= e R 7 154 48 > £ 70 = =K a 483t » Big o oK f84e 5
7% % (L.5MNaCl ~ 0.5 M NaOH) % i szt & 7 304 48 » 14 = =0 Kie P 483
I &4~ ? feiz % (LM TrispH8.0 > 1.5 M NaCl » 4.2% HCI) %8
PR T304 480 10 = SR GFEBRESS > 1% dows o 12 H-DNA B £ B $]Nylon
membrane F - % = {4 #-membrane:t 7 UV cross link (100 pJ/cm?) » £ i& {7
pre-hybridization » 42°C 44 &R 3 5% [tk > % a-S2P dCTP & Flit s 45 4+
#-4F #-4c ~ © pre-hybridization % sHmembrane t > 42°C 48> 4R 3 T % [R ik »
112X SSC, 0.1% SDS% i% 7 i-=membrane - 2 K,ért E-MELakimE o &is X
KPR E S TG REREIFAEXES -
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REES
k#% 3 Riist HBV /| 854 » HPN ﬁfﬂ;’ﬂ‘,ﬁ%} ﬁn’:iﬁ-t’ HBV DNA & i
WT -} 814
Bk 0% % B2 5 pHBVL3B6 FAEDNA (2 % = 2 » fI* B g A %4 2

LA G EWT | R HPN AL F1J1% | 83+mee £ L HBCAg ) (W) -
B 840 WT | B8 HPN A 5191 | 8957 ¢ 4 R HBcAg » 7 4 | &
ALY B G RASZE D HBV ) R o T R Y LR R kR
HBCAg B 13 FmPe g » IS 2 ] B HBCAQ B 4 " Fmiedicg x5 £ 8 > %

I k% g B3 B @ pHBV1.3 B6 548 DNA i2 3] WT -] &7 kn%z &2 HPN
ikﬂk}“}%w WA R - R ’fﬁﬂ P - FRo FIPL TR Y B R G RIS
iz HBV | R4 > v i WT | 2222 HPN &ﬂ;’*]% ] BUFHRE & * HBV
BB LT AR BEFERERINE I HBY FH DNA % 7 %50 247 WT
/- &2 HPN £ %15 “ﬁc‘ LY 7 HBsAg 2 HBeAg (Bl= ) »m ¥ 4 mlgF £ B o
AUl S Y HBV 3 0 A i 7k i HBV DNA 2.8 o % £ 12
micrococcal nuclease *» MfL v Flk#% g RZEA T S pHBVIL3B6 F 48 DNA >
£ ¥ 371 HBV DNA (HBV :f}%i Sk EACE 0 7 € 4% micrococcal nuclease
) 1* Q-PCR & HBVDNA & (M= A)cd F %% # WT /| R
7 ¢ HBVDNA ¥ 3 9. 2 x10’ copies/mL » HPN zk %] 7] ",f L 777 HBV DNA
% 5.4x10" copies/mL > # i p & (p=0.06) ;2% EF|AEF L B o AL T A
‘] B HBV DNA £ 9 5 L 12 micrococcal nuclease *» ' *#5 ¥ & 4% % 3
B % 7% F o pHBVL.3B6 48 DNA %6 > £ d #Fm%e p 5B~ 41 HBV DNA » {1 *
Q-PCR & i HBVDNA %% (Blz B) - ¥ % &% &7 » WT /| &2 HPN & 715
% BT HBV DNAcopies iz § £ % (p=0.23) ¢ Fif % % % % # #v HPN
= 717 ﬁi i ¢ HBVDNA £ ¥ i3 WT ] &4 @ 5757 HBV DNA 2

F ARG WA LY $hi o] 8L HBY DNAX $45 ] BUF%¢ HBV DNA
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bk s B BBciE (BT )% &%) R¥ciE s a4 1484 4> £ 12 Spearman
correlation test 3+ 5 £ 48% 40 XY B % h o N & WT /) Rendb$iampd 2 28k (R
#) % 0.6625 (p<0.001) » & & 5 WT -] B3 +3g7 HBV DNA 4% % > Pl 7+ HBV
DNA » 4% 5 > R T 4phf o @ * & HPN A& 717 “f | BB AR T TRl S

0.17335 (p=0.4404) » p iz} BE LB PR 5 X Y B AT M 1573 2 > %
% HPN fhk_'ﬂ);"ﬂ,f o] BUFE Y HBV DNA 4% 5 » o ;Fi HBV DNA 7 — 4% 5 » &
EARB AR B F LR (p=0.0394) - d BT A ] & A5 HBV DNA

ik 422 T > HPN 2 F157] f a7 HBVDNA 2 & WT /| RE X -

11 5Ap N:)Fs-% (AAV)zE = + £ 4 L X Hepsin -] & #S

Iyt

2L

|~
it

8 18 N A F1§I% | B ¢ HBV DNA £ iS4 i iip] 5 L
HPN £ 717 f/‘? ¥ # 7 Hepsin pF » L/Ff’ HBVDNA & ¢ + = - [p pF
%420 Hepsin wR— B # it B ¥ a0 £ 08% » 213 % AAV [k %3 HPN & 715
ol BUFRCER LB A )8 R % 3] 487 Hepsin o AAV FTHIHER [ Bl &0 Fl S
% L5 P %z e WE a4 3 (hHPNYT)2 2 %3] (hHPNRS-hHPNSRCR)
CDNA it 7 15 9 5% - A 4 Hepsin % 4 4] (hHPNVT) 2 % %3] (hHPN®S) > £
cDNA = *r2 %% % (Chenetal., 2006 » % %3] hHPNR*cDNA = £ % Hepsin 4t
i pE et BE ARG R g A Alas SR B0 AT Ser™ R L Tyr g
i A OIS T RS eh > £ Hepsin 39 5 % %7 hHPNSRCRCDNA i & % Hepsin
SRCR % 3 G ffec® - U "ULPIFFpz R 4 6 >0 U BB & 0 SV LA AR
B 7| #3215 » & A %7 Hepsin CDNA 5 £ en®F 4 4] & % 2347 DNA & ¢ 3
pssAAV-hHPNYT + pssAAV-NHPN®® + pssAAV-hHPNSRR o % fi 7 52 1.4+ 17 4 DNA
o4 IR0 Hepsin 3-v B0 B~F R DNA * k0% g RS2 2~ HPN A %17
ol RN R A R R ] B G4 4 Hepsin v A (<) -

T Edd ¢ FRRREEF R % ET AAV B L i < 4 Hepsin i AAV
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277 0] BUFEEE T Hepsin o 24 i 3 10™ copies/mouse ) & 11 & 7% i1 bt
EA 8% & HPN A FPIg = 8 (B~ A) o RS ¥ 180 417 BT
Hepsin RNA (#] ~ B) » 2 12 AAV-hHPNYT « AAV-hHPNR® « AAV-hHPNSRCR
B4l s w5 f4k 0 £ % Hepsin RNA » ® RNA copies #icg % v 95 4 4)0]
BN Rt Hepsin g oz d & & 8L 2 47 AAV-hHPN B 4 2 % 5 -] B3 e Hepsin
B0 (B4 A) P A S M op 4 AAV-HPN & %) B8 » 7 00 i 43R4
%8 Hepsin e B35 » %k FPFs 10 e LA G RE (R4 B)o 5 B2
4] Hepsin £ % %] Hepsin 1% .27 HBV 4f # 0B % > 2 %12 10™ copies/mouse
AAV-empty ~ AAV-hHPNYT + AAV-hHPNR® « AAV-hHPNSRER & s1 6 % g2 HPN £
FIPIG AR 2% (5 F % B HI%E R HBY A DNA 1 % 7 2 8k i
g375g? HBVDNA . d %42 2@ F¢ HBVDNA L £ 8 > @ & LF
3] Hepsin (hHPNYT) 22 % % 7] Hepsin (hHPN®®) #5352 HBV DNA #.9 5% 4 &
2 (AAV-empty) i (B1+) ° 12 Y $h i o] 8o iF HBV DNA » X i 5 /| B350
HBV DNA: zeé= & | Bl#cid » 3|41 & % | &4&% 5> 2 Spearman correlation test
FEAARTAXCY B R AT B SR E A FEABERRE I EF

AR (R+-)

MR FlE A PeE 2 4 R A 3F Hepsin -] B & 5 #03°

FOETY AAV £ A SE Hepsin kst R B AL BAF < o A A F]
f8 78 o = & IR A 5F Hepsin o) B 5 3% » SEHP 7 * gL 6 5 058 45 3 Hepsin
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£ 2-80CHws - Flafeis }?ﬁ—a- DNA & Bl %2 4 ‘F“‘T%L«%Lﬁ °
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(B)

150;
1251 0.453

1001
75- B —
50
254

HBcAg positive
hepatocyte

WT (n=3) KO (n=3)

= ~HPN & F191% | 8 WT | & # 7% § B2 5 pHBV1.386 7 # DNA i3 »
g ¢ HBCAQ # AR o

(A)LZedd R LAy k% s B - sda4l i L HBcAg (Dako Rabbit
polyclonal , 1:500 #-f§) » Bl ¥ /£% % = ¥ k%5 HBCAG  Rim* - (B) 5 (A)
2 X B 0 N RS B 200 BARTT T 2R 48, 20 B R R ARET (8 T30
HBCAg 15 15 m e oo vt o2 2 4] B(n=3) £ HPN A& F17]'% /| B(n=3);" #%

A
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p =0.532
300 150-
° L ]
2501 0099800 Tos. _
Z 200 s e 3 1
9 °go :. U\, 00'
2150 o ; =
; : i
o 4
T 100 @ 50
501
WT (n=29) KO (n=22)

p =0.67
°
°°° O.:...
00
4]
[-72) .
°
WT (n=16) KO (n=12)

W=~ HPN A FIPI% | B WT | B2 #7243 it 6 pHBV1.386 4 DNAT

{8 0w HBsAg & HBeAg W -

(A) HBsAgQ =ip| & .12 I 33 AXSYM 2 p #% i 54 45 & 4 d. %% 7@ > SIN : Signal

To Noise * (B)s i# ¢ HBeAg B & £ &3 AXSYM 2 f 5 A 47 R Lk i

#] » S/ICO : Signal To Cutoff Ratio -
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(A)

Serum HBV DNA (Copies/ml)

8.0x10°

8.0x108%

2.5x10%1

8.0x107 1

2.5x1071

(B)

$ 1.0x10™
p =0.066 2
E‘” p =0.230
% 2 3.2x10" .
s Q g, .
) :. 9 og .
o8 oy ©
R - 4 . < 1.0x107 b4 —_—
. & I I
0 020 > °08 *eae’
1) ...'t“ m 03,,0
o e T 3.2x10% 228
oo 55 B : .
. 2
2 < 1.0x10°
WT (n=29) KO (n=22) WT (n=29) KO (n=22)

Mz ~ HPN & F170% | 82 WT |- &£ 4% § & 2.6 pHBV1.386 4 DNA7

{8 ¢ HBVDNA g3758¢ HBV DNA “ & [ -

(A)x 77 HBV DNA & - 5 - 2 micrococcal nuclease ;ﬁ‘-",f HBV #p B 5 %2 DNA

s 3B~ % p HBVDNA » 4% Q-PCR i {7 :}?5-% & o (B)"%* HBV DNA

£

AR B AR (S R lysis buffer 73 ik w03 > 4% ¥ 1 micrococcal nuclease

NEN 9

‘¥

s

G HBV #p B

o

F4 DNA > £ 5§52 % HBVDNA > {* Q-PCR it 74 &

-35-



« WT (n=29)
3.6x108

= « KO (n=22)

7 3.1x10% o

o © R=0.6625

8 2.6x108 o P<0.001

< o

S 2.1x10%

2 P=0.0394

A 1.6x108: °

I

E 1.1x10%; \

5 R=0.17335

B §.0x107 P=0.4404
1.0x107{ To0P @ ¥ o ¢ o .

1.0x10% 6.0x10%° 1.1x101 1.6x101° 2.1x101° 2.6x101
Hepatic HBV DNA (Copies/g-liver)

WI-Ek#%3R1Ls pHBV1.3B6 ?Tiﬁ DNA7 % {3 » g '}ﬁ'ﬂ’ HBV DNA £ ¢ 3+
%7 HBV DNA £ & o

AL e R FeRs ) B9F%Y HBV DNA #ic2 » S tE 5 ] B v
HBV DNA #&& - 2. ¢ 0% 2 WT | & i+ 735 HBV DNA &% 5 > = ¢ R iE
% HPN & 71 7] “,f o R v 95 HBV DNA 8% 4R 2 5 Spearman's correlation

Btk o 5 XphE Y phip M Tl o
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Miul -2821-A'CGCG T

Sall - 4084 - G'TCGA_C

hHPNYT cDNA

R162A 8353Y

X
hHPNRS cDNA

Cys90 Cys119 Cys140
. I I

hHPNSRCR cDNA

W~ AR S 2T F T psSAAV-hHPN B47 L W) -

psSAAV-hHPN 7 #8 4 ¢ 45 L-ITR ~ R-ITR (Inverted Terminal Repeat) ~ *3 ¥ J

A 4e3E 3+ (ApOE-HCR) ~ 4 2 al-#u5% v fsfads+  (hAAT Promoter) ~ % 4 4%

FIp F&+ | (FIXintron 1) ~ -] # 2 £ F]+ % % Poly A (Bovine Growth Hormone

Polyadenylation Signal ; bghpA) » 5 42 Mlu | & Sal | *» fc25 4 4] (hHPN"") 2 2t

1% 2] (hHPN®® ~ hHPNSRR) < % Hepsin cDNA -



hHPNFS hHPNSRCR

W=~ LR ERAE 24 RAP M s # {240 pssAAV human Hepsin 4 3R 4 #F
Hepsin 3% F -

#-pssAAV human Hepsin %8 DNA 12 & ##
o] pE TS

| BUFHE

s R A3 HPN A F171% 1 & > 24
LR R PR A Y] BUFIR A IR A A
Hepsin v » 5 ¢ 24:¢ F Jix o Fskorit * ikl 5 $1 4 4¢ Hepsin #1488 (Cayman
Chemical Rabbit polyclonal, 1:200 ﬁrﬁ)
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( A) AAV-hHPN

10" vg/mouse

N\

“»

8 week-old Sacrifice
| |
! 1
Day 0 Day 14
(B) [0 c57BL/6 (1)
ns B PBS control (2)
< 3.0x10° [J AAV-hHPN"T (3)
3Z
> _ 2
2 5 1.0x10° l AAV-hHPNRS (4)
% & 4.040° B AAV-hHPNSRCR (5)
S 3.0x10° T T
0
82 20x10°
I o 5
o 1.0x10 7 3
0 2 3 4
Mouse Human
Hepsin Hepsin

W~ ~HPN & FIPI% ) B8 % AAV 54 8 2 % 23757 Hepsin RNA 2 £ &
a3 .

(A)F 3k 3-imdzn LB - P~ 8 % 8 HPN A FIPI'g 2 B » jik #2471 54 PBS
control 2 AAV-hHPN™T + AAV-hHPNR® + AAV-hHPNSR 54 £ 10" g %)
B e 0 2 %t qRak ) B B RRR e e S F &A1 - (B)f1* Q-PCR
W iRl E % & 2 AAV S HPN A F17I% 2 8127 C57BL/6 2 &13%% Hepsin RNA 4 31

9

Y 4z T ey
Eons izt takpELR o
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(A)

hHPNWT
DNA AAV hHPNWT

1 2 3 4
Human Hepsin 43.5 KDa

Albumin g—- e s 65 KDa

RS
e AAV hHPNFRS

1 2 3 4
Human Hepsin (il “ws-esmpame <= | 43.5 KDa

Albumin s s s e s | 65 KDa

hHPNSRCR
DNA AAV hHPNSRCR

1 2 3 4
Human Hepsin |« s x| 43.5 KDa

Albumin [ S S ) 65 KDa
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hHPN®S AAV-hHPNWT AAV-hHPNRS

Wi~F 3 SR LR BRA S & R AAV-hHPN B % 12 75 Hepsin # RE -

(A)HPN 3 B171% |- &1 st AAV-hHPN & 4 2 % £ 0 125 > 5 ghit i e

hHPNYT « hHPNR® ~ hHPN®RR 3 % 8 > hHPN DNA % /| & & 7% § &1 ¢
AAV 35 F SE H DNA SF5EE Pk o i well 4o » 9P 5 B i 30 £ 5 100 pg
D RABE o AL F ST Y SRS A T FLA 8 hepsin F-v B4R
(Abcam ab31148, 1:1000 ##f#) - # % #1% & F-v 4 (US Biological, 1:40000
Hf#) o & - = AAV-hHPN 547 4 & Bl o (B) i 3 4 4 % H ikl AAV 55 4 ¢
HE % HPN FL 51717 | R anFatie s Hepsin e o 1 Sr i@ * bl 5 4t o

Hepsin $4 (Cayman Chemical Rabbit polyclonal, 1:200 ##) -
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(A)

@
o
=
—
o
=

8.0x107

Serum HBV DNA (Copies/ml)

8.0x10°

WL ~ 122 2 AAV-hHPN B % 5 ¢ HPN &..‘ﬂ;"]‘f ) R TE B RIS

ns
ns

¢ o
LK ] o
T > FF 3
i T
(o] :. ° o0 (o]
° e ofd
e
o
20
w o
g 5, 2 ¢
E £ o o 2
9 I P o
> < £ T
< > = £
< g < <
< < <
<
KO

Hepatic HBY DNA
(Copies/g-liver)

(B)

p=0.046
p=0.012
p=0.358
3.0x10'% p=0.840
p=0.034
p=0.14 _ p=0.086
] %9
L ® @
Eal
° o
L
3.0x10% _% f o
o
[ ] o9
o b
e
3.0x10% - - =
g & £ B
E £ o o o,
k3 I I @
> < 5 T
< = > =
< < < 3
<< < x
<
KO

PHBV1.3B6 7 # DNA7 X {3 » & j % #F5g¢ )F;:é R

AAV-hHPN & % s HPN 2 F171% - & (AAV-empty n=5, AAV-hHPNWT n=9,

AAV-hHPNR® n=9, AAV-hHPN®R® n=8) 11 & 4 #% % /& i1 8¢ pHBV1.3B6 Jr 4t~ = & -

(A)x 77 HBV DNA & - 5 3 2 micrococcal nuclease ;ﬁ‘-",f HBV #p B 5 %2 DNA

s 3 B~2%p HBVDNA > 4% Q-PCR i {7 :}Iia-% & o (B)"*% " HBV DNA

T BITEGR W ASE (6 B lysis buffer 3 7% =% > 4 % 4 micrococcal nuclease

*)Fi“,ﬁcf HBV 4p B¢ 5 4 DNA » £ 322 %p HBV DNA > §1* Q-PCR 3@{%:;?,—% T
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Serum HBV DNA (Copies/ml)

3.1x1081 .
® AAV-hHPNRS
2.1)(108' o AAv_hHPNWT
® O o WTmice

1.1x10°8- ® AAV-hHPNSRCR

@& AAV-empty

o]

o
@ e g o i

1.0x1074

3.0x10°  2.3x10°  4.3x10°  6.3x10°  8.3x10°
Hepatic HBV DNA (Copies/g-liver)

W~ 028 AAV-NHPN & % i3 6 HPN A FIP0% ) B 17 2 48 9% 3 R L 5
pHBV1.3B6 7 # DNA7 % > 7 ¢ HBV DNA § #25#5¢ HBVDNA £ ' f&
E #%5% % BRi2 5+ pHBV1.3B6 T4 DNA7 = {5 » B8 & 1 & ] &l o L4 5 | &
s 55¢ HBV DNA ## - %t 4% 5 -] R 7 ¢ HBVDNA #® - 2. ¢ sif 5 WT
| Bl Gt 975 HBY DNA 48 %140 » o & 3ix & HPN AR FIPI% o 8L it 8
F4 x5 HPN A R P1% ) B % AAV-hHPNYT L i1 558 HBY DNA 4%t 3
%4 4 5 HPN K A1 P1% ) B % AAV-hHPNF® 5. # 1t 3758 HBV DNA 4841 42 >
A4 i S HPN AR L B % AAV-hHPN®RR i i1t 5758 HBV DNA 4%t

fﬁlo
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(A)

(B)

Transgene fragment

hAAT
I ApoE-HCR promoter FiXintronl hHPN cDNA bghpA |
— o — ~ S
| |
Spel 4.2 Kb Spel
R162A 8353Y
s %
Cys90 Cys119 Cys140
k  k k
hHPNSRCR cDNA

' '
b
S

1



M- - - % PR A pBS-hHPN 47 LW -

(A) pBS-SMS 48 (i p »* Carol H Miao i & % < )W GH s 7 " v
B A 4vsg 3 (ApoE-HCR) ~ A 3 al-Fui% 3¢ fisfcd> +  (hAAT Promoter) ~ % 4
s FIp FES I (FIXintron 1) ~ -] 2 4 & 15 % f % Poly A (Bovine Growth
Hormone Polyadenylation Signal ; bghpA) » * *34|aFf% % MLu | #2 Sal | *» 2] ¥ 3%
A # Hepsin 2% 2 4] (hHPNYT) 22 2t 8] 5% ) (hHPNR® « hHPN3RCR) « (B)12 Spel "2 4]
Frps% > 2 B(A)? GpBS-hHPN 74 DNA % 4 - & (7 A difes v > Bom 4
F#g 78 5 B (Transgenic fragment) o #-pt A ¥l ze £ d S X f @ w2 FE

R0 RN P L S
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(A) Tg-hHPN"T
Tg-hHPN®®
Tg-hHPNSRCR

>

hAAT
I ApoE-HCR promoter FIXintronA hHPNcDNA bghpA |

_ — —
I I

1 ﬂ r 1
Spel pBS-CF Hep 2D Spel
®) 1

700bp —
600bp—s.
500bp—>
400bp —>

300bp —>
200bp—>

W= -~ 2 PCR#ERA Flig 7 & genomic DNA § AFlE# ¥ & -

(A) 5 R FliEs 2 B2 A A #rig * PCR3IF o 4rBl#fm » Mgt & 5%
3> % > 58513 5 = FIXintron | 9 pBS-CF ; 3 451+ % =*" hHPN Cdna
L+ eHep 2D 31+ B 7 l4e(% - )PCR A2 4 % 500 bpe (B)PCR 2 4= T 7 & 7 ] >
%35 PCR 24 %% 500 bp- B ® & A& #7170 & 27 2 4]] & genomic DNA 2 & A

Flig 7w ;L2 Tg-hHPN DNA © % % 438 » £ 5 Tg-hHPN DNA & PCR 2 4 o
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Transgenic fragment (Tg-hHPNSR )

CR

%

®

GO

WT‘

WT WT@'9 WT@
| |

22 25 31 46 51 @
@ @ WT
@ | ? N T’ |
‘ 31.27 19.53
X X X 19.55
| | | | |
22.1 22.2 22.3 22.5 22.7 Gl
2.0 %0
$ No 22.08 WT
22.01.144 || 22.02.205 22.03.213 22.07.232 | $No 22.10
22.01.195 || 22.02.206 | | 22.03.216 22.07.237 | $No22.12 @
22.01.196 || 22.02.207 | | 22.03.217 22.07.238 | $No22.13
2 No 22.14 X

47

|
Q ? 5|2.80

X

Tg-hHPNSRCRPCR (+) Male mouse
Tg-hHPNSRCRPCR (+) Female mouse
C57BL/6 Male mouse

C57BL/6 Female mouse

Not detected human Hepsin in mouse liver



Jaaj] asnow u| ujsday uBLINY Pajoa3ap JoN

9sSNOoLW 2jewad 9/18/62

asnouw aje|y 9/189.52
2sNoLW 3j W (+) HOd uousNdHU-BL
asnow s[epy (+) ¥Od uousNdHY-6L

OO]G) =

EGL'EEON S
L9T'6EON & wm ”_.m.m ON+
TI9T'6EON & JCL6S
09T'€EEON & . . ( )
85T°65 ON 4 961°6¢€ eglee

09 5__,6 ._.Ee @mm @Jﬂm @d_‘

]

(syNdHU-61) juawbely sluabsuel)

X

N

-48 -



W-Lte ~ AR RBEEH -

(A) Tg-hHPNRR & )78 | 815 % o 12 Tg-hHPNSRR & grie 7 &ms i drix
AR A TR Q5 £ B85 2 72 PCRIB (L A FHEA L ) hfaik | &
(GO Founder) - (B) 1 Tg-hHPNR® & grig 7/ 85275 52 84 & % HPN A 7l 7
By # PCR #%. % hHPNRS B j > £ 3o98 4 2 24 PCR 1 (& 2 79 78
" E)enfEik - B1(GO Founder) - & & GO Founder & &2 2 4 | | BUiE {7 fefd > A7
24 5 RGP IF fI% & 2 BB AT 5 43R4 25F Hepsin 4e 2
w4 H GO A_E AFHEy € £ IR A Hepsine & G1# 7 BUF4K3 4 3R 4 #F Hespin >
PIEHEF -2 GRYY6~8% < > 203 A2 Q@i G2+ k- xd X3

WP P] ) BRI A 4 Hepsin 3-v o

-49 -



(A)

Tg-hHPNSRR - (51

PC NC 922.08 922.10

Human Hepsin |- — 43.5 KDa
U S | 6 D3
1 2 3 4

Tg-hHPNSRCR (G2

22.01 22.01 22.01 22.02 22.02 22.02
PC NC .194 .195 .196 .205 .206 .207

Human Hepsin b S— '|43.5 KDa
Alfurnln .‘Q.‘... 65 KDa

Tg-hHPNSRCR (52

22.03 22.03 22.03 22.07 22.07 22.07
PC NC 213 216 217 232 .237 .238

HumanHepsin. : ,,- -v’l43.5 KDa
Albarmin W 65 KDa
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(B)
Tg-hHPN  G1

PC NC ONo 22.8 ONo 22.10

100x

400x

1000x

WL~ e B2 B RARR S BP R FIEA ] R Tg-hHPN R srg 4
A ¥ Hepsin 3-v o

2~3 ir#s A FHE | & Tg-hHPNRR G1 N0 22.8 ~ N0 22.10 » 2 Tg-hHPN3FRG2

FORAERR A R AT R AR LG o (A) F 2 B R RSS2 (B)
ERALA ST BT o Tg-hHPNSRR G1 N0 22.8 ~ N0 22.10 £ Tg-hHPN**R G2

+ ROFETE A IR AR hepsin F-v o & 2 R ERE R * FRE L 4 S FL A SF hepsin

-5 J A8 (Abcam ab31148,1:1000 £-48) - 4 X yik B 3i pik (US

(Cayman Chemical Rabbit polyclonal, 1:200 ####) - PC : & Hydor-hHPN™ DNA

liver lysate ; NC : % Tg-hHPNR®PCR(-) -
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(A)

Human Hepsin

Albumin

(B)

PC
100x
400x

1000x

Tg-hHPNRS G1

NC $No 39.158%No 39.160¢ No 39.161

_-l

43.5 KDa

L e a—a— 65 KDa
1 2 3 4 5
RS
Tg-hHPN Gl
NC ©No 39.158 9No 39.160 ©YNo 39.161
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WL ~d ez BN BRI BP ATIEAE | K Tg-hHPNR® s#58 4 7.
A ¥ Hepsin 3-9 o

2~3 1k & A )4 78 ] & Tg-hHPNR® No 39.158+39.160+39.161 2 Tg- hHPN®® PCR(-)
SRR T S BB A R RAR AT o (A) F O BB S (B) s
o S d 5 5% Bgor > N0 39.158 ~ 39.160 ~ 39.161 2. A Fld 7 | BUFEHEF & IR A 47
hepsin F-v o & > L BLZ @ * Fidl 5 & F 4 4F hepsin 3¢ F 448 (Abcam
ah31148,1:1000 f#¥) » 4 % #i¥ & F-v Fu4 (US biological 1:40000 ##42) - =
BB G d rie AR G 44 2 Hepsin #48 (Cayman Chemical Rabbit
polyclonal, 1:200 ###) - PC : 5 Hydor-hHPNR® DNA liver lysate ; NC @ %

Tg-hHPNR®PCR(-)

-53-



(A) Head to Tail

F—4.2Kb —
EcoRV EcoRV EcoRV EcoRV
Spel vSpeI vSpeI vSpeI
Head to Head
638 bp 7.7Kb
I } i
EcoRV EcoRV EcoRV EcoRV

- -E==hi

Spel vSpelv

=mm Southernblot probe

REPEF. 24 /| &

1 @23l 5 6 7

Lane 1: 1 ng pBS-hHPNRS
Lane 2: 3ng pBS-hHPNRS
Lane 3: 5ng pBS-hHPNRS
Lane 4: 10ng pBS-hHPNRS
Lane 5: WT genomic DNA

-54-

Lane 6: Tg-hHPNRS NO33.182
Lane 7: Tg-hHPNRS NO33.183
Lane 8: Tg-hHPNRS NO.39-154
Lane 9: Tg-hHPNRS NO.39-156
Lane 10:Tg-hHPNRS NO.39-157



WL= - AFEARG S LA RS o

(A)# Hi5t 7 £ (multiple copies) & 147 5 it » B - 4 ¢ 87 LW - RBP4 ¢
HE AT b AT Y B Spel B RPHLSEEE % 0 ) A Rl 5 B U e
e B d e G gt BRF R IUFL cECORV S ATFIEA SR H -

AR TR R A Wi T o d A PR Bl

E = F B0 % ehgenomic DNA ¢ -2 ECORV *» 2] » £ 273 & B2 o AFE

78 E ,\qﬁﬁ" N L AR ET AR I Aot Bt o B EATFEE PR
AT i FETFERNY R S ) S 42Kb s B TTRIYTT 0 R ERER T R R4

P B G 7.7 Kbe(B)R B B 24 -] BF lanel~4 £_pBS-hHPN 5 48 DNA

# 9% 7.2kb > TALECORV & A A - 7 0 1 T2kb B - @ land6~10 5 &

|

Flik 7 ) & genomic DNA » % % #4505 &) B A FliE s & B3R E 18 k 4p )
g b | RA S MY RV PR A8 [ PER Y ¥ g Il Lane6 7 g r ) RS 5

2d MERETERTIA F R A BB

«ﬂ:v

S ER ) n*:Lane8~9~10,;q',L 2k

l

RE- %64
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Small
A Liver intestine  Kidney

PC 92 93 96 92 93 96 92 96

Human
Hepsin h 43.5KDa

Spleen Lung Testis
B 92 96 PC 92 93 96 92 93 96
Human p—
Hepsin 43.5 KDa
GAPDH | e prmmm— g BT N O T
C Brain Colon Heart
PC 92 93 96 92 93 96 92 96
Human
Hepsin -~ 43.5 KDa

GAPDH | WP e e — ~— w—gper| ,, .

D Prostate Thymus
92 93 96 PC 92 93 96
Human
Hepsin S 43.5 KDa
GAPDH -— e — — 40 KDa

Bt~ > BBk o AT RE BV A g Hepsin 39 T & RHE) -
B A T8 78 0 B Tg-hHPNSROR (5 1% = i 8 N0.92 ~ 93)2 2 & Tg- hHPNSRCR
PCR(-)(+ # = k4 N0.9B)i& (74 47 o &l Jov ¥ B B~ 36 100 g 2 3
TANER o A F AT LB S & F 34 5F hepsin g8 (Abcam
ab31148,1:1000 #f#)% % & GAPDH #uif(Abcam ,ab9482 1:10000 f#¥) -
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%\"— ‘?5&’)}} %]—3‘%\»

Primer name

Sequence (5’ to 3°)

hAAT P1630 (F)

CTCATCTCACCACAACCTTCC

hAAT P1631 (R)

CAA CAT GGAGAAACCCGTCT

HBV (+)1181 CGATAC AGA GCT GAG GCG GT
HBV (-)2016 ACCATG CAACTTTTT CACCTC TGC CTAATCATC
Hep 2D GGC TAC CCT GGC GTTGAGC

Human HPN 9U

AAGATGTTC TGT GCT GGC TAC

Human HPN 10D

CCGAGAGAT GCT GTC CTCACA

5’ HPN MLul

TAACGC GTG CTATGG CGC AGAAGG AGG GT

Mouse HPN 1340U

ATC AAG GTG GCG GCT ATG

Mouse HPN 1474D

CTG GCT TCG GAG TGAGTC

pBS-CF

ATCTCCATG TGTATACAGTACTGT G

3’HPN Sall

ATAGTC GAC TCAGAG CTG GGT CAC CAT

3'-hHPN EcoRV

ATAATA GAT ATC TCAGAG CTG GGT CAC CAT
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o~ F Y R h- BPUZ C BB T

- A R Té Catalog kR Species * imi AR S
(mg/mL)
Human Hepsin | Cayman | 100022 A Rabbit IHC 1:200
Dako B0586 A F iR Rabbit IHC,IFA 1:500
Albumin us A1274-90 A Sheep western blot | 1:40000
Biological
Human Hepsin | Abcam Ab31148 1 Rabbit western blot 1:1000
GAPDH Abcam Ab9484 1 Mouse western blot 1:20000
ST, | R Catalog kR G AEE S
(mg/mL)
Goat anti-Mouse 1gG Millipore AP124P 1 1:10000
conjugated HRP
Goat anti-Rabbit 19G Millipore AP132P 1 1:10000
conjugated HRP
Rabbit anti-Sheep IgG Santa cruz Sc-2770 0.4 1:20000
conjugated HRP
Goat anti-Rabbit 19G Jackson 111-165-14 15 1:500
conjugated Cy3 4
Goat anti-Rabbit 19G Jackson 111-545-14 15 1:500
conjugated Alexa488 4
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KT“]‘%’?"“ N

Protease domain

SRCR domain

Extracellular

Intracellular

Structure, vol. 11, 1123-1131, September, 2003

Hepsin S4Bl > 5 — B N =i o) 03 g o d 314 fe v f* 2 SRCR % &
AriEa o
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Mo~

COOH
COOH i
' COOH
A
9

c-CH-

Al‘nglleﬁz - l_ )
Extracellular
[ Wl cellMembrane]
Cytoplasmic

NH3

Hepsin 7= i 77 3. B » Zymogen &1 Hepsin — 7 2 Arg™®-11e'%? « 2¢% 4 % & rp %
#-5 % b ennHepsin #» - 7 > = % soluble form Hepsin - (Vu TK et al., 1997)
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