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NTCPRRCIETIC, KBEEHMEREAV-EBERERRTERL., REEMEITHS KT
N R (DDM) TABRELTRE TS EIC&KY), SDS-PAGELTCBBR&IC&L ) BE—/N\ R
ERETDCEICKILTVE, LAL, COKSICHARULENTCPTIE, preS1ESEMHZRE
TSRXEVHIRE (SPR) ICKVBRETICENTERN 22, TLT, BHERINIVEER
ORISKICIEEE REEMRIZME, BEMLBNSEREITS LT, BEZERPICNTCPZE
HRALZEICKIILE, BES &L TEBENTCPEEUERS ICHL TRERERETOZ LI
&V), BOLBIINTCPURY —LAZRRITBDHEZEIL -, BELUENTCPURY —LDpreS
1BEEMRE, HIBRRRICK)EEL -, BE, SPRELBFERERNOVXANI—ICLDHE
EFRANEOEEBN BN, BLONMREIZKZpreS1EONTCPREESEENREZHEA TV,
Chronic hepatitis B is a global health problem caused by the hepatitis B virus (HBV) infection,
which leads to liver cancer and liver cirrhosis. HBV enters hepatocytes via NTCP, an HBV receptor
specifically expressed in the cytoplasmic membrane of hepatocytes, where an N-terminal region
referred to as preS1 of an HBV surface protein (L protein) directly binds to NTCP. Therefore, the
preS1-NTCP interaction is a potential target for anti-HBV drugs. In this study, we aimed to
determine the structure of preS1-NTCP complex at an atomic resolution, which is useful for
structure-guided drug design of novel HBV entry inhibitors.

We previously succeeded the NTCP expression using a cell-free protein synthesis system. NTCP
was solubilized by n-dodecyl beta-D-maltoside (DDM) and purified as a single band on a CBB-
stained SDS-PAGE gel. However, the purified NTCP exhibited no preS1-binding activity in a
surface plasmon resonance (SPR) assay. To obtain active NTCP, we performed cell-free protein
synthesis using a dialysis system including lipid and detergent within the reaction buffer, leading to
the production of NTCP embedded in lipid bilayers. NTCP-containing liposomes were prepared by
sonication, and the preS1-binding activity was confirmed by co-sedimentation assay.

Further analyses of the interaction between NTCP-containing liposomes and preS1 are underway
by SPR and isothermal titration calorimetry (ITC) to determine the binding affinity and
stoichiometry, and NMR to identify the NTCP binding residues on preS1.
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1. BRFERREROBE

BEIFXIAILAHBY) L, FHEICBALIFXAZSIERIT., EHRICITHN 24 EADIENE B BFXEZFHNFEL (WHO Fact
sheet NO. 204) . 121 B B R (IFFECHELZLGEDEELEREDIRIEZEH SO . B EFLDRRIFEZELRETH5H, HBV
(&, HRAVINIE D preS1 SEIEA., FFHRRICHEMNICERIBLI-BARMN U RR—2—(NTCP) EEE& T2 EI&Y., FHREIZEA
Té Lf=M>T. 2D preS1 & NTCP MAEE{E A (1 HBYV EDIZEM LY 5D, T TAHRMEIL, preS1 & NTCP DESFIEEER
SMRRETERBAT S EITKY. preS1 ENTCP DHEERDEEFMF LT IER DB R CHBERI A EEFREBSIEEHIE
l,to
NTCP [ICNFETIZ, KIGEMERZAWVV-EHREARRATARL. REEERITHARETIILTILL R (DDM) TRAEL THEA
FHZEIZKY, SDS-PAGE LT CBB £ ICKYBE—/N\URERETAHIEICHEIL TV LAL. 2O KSIZFHAE LIz NTCP TIX.
preS1 fESFUERE T IXEVHIEL (SPR) IZEVBH T HIENATELR NS, FCT BBV NNIBERORIGKRIZIEE &
REFESFZMAZ, BRLUENSERETOIZET. BE_EBEDICNTCP ZBOIAL T EICHILE, JIBRE S ELTHE=- NTCP %
SUERDICHL TS EBRETSICEICLY . B EEICNTCP URY —LERAS ST B EEHIL -, AS LI NTCP URY—
L preS1 FEEFMEIL., FHLIFRERICKYREERL =, IRE. SPREFIIFEEFER HOYAN) —IZ X5 ESRNEDEE MR,
BEUNMREIZLD preST £ NTCP &R EDRIEEZHATLVS,

2. WIERREREOME GER)

Chronic hepatitis B is a global health problem caused by the hepatitis B virus (HBV) infection, which leads to liver cancer and liver
cirrhosis. HBV enters hepatocytes via NTCP, an HBV receptor specifically expressed in the cytoplasmic membrane of hepatocytes,
where an N-terminal region referred to as preS1 of an HBV surface protein (L protein) directly binds to NTCP. Therefore, the preS1-
NTCP interaction is a potential target for anti-HBV drugs. In this study, we aimed to determine the structure of preS1-NTCP
complex at an atomic resolution, which is useful for structure—guided drug design of novel HBV entry inhibitors.

We previously succeeded the NTCP expression using a cell-free protein synthesis system. NTCP was solubilized by n—dodecyl beta—
D-maltoside (DDM) and purified as a single band on a CBB-stained SDS-PAGE gel. However, the purified NTCP exhibited no preS1-
binding activity in a surface plasmon resonance (SPR) assay. To obtain active NTCP, we performed cell-free protein synthesis using a
dialysis system including lipid and detergent within the reaction buffer, leading to the production of NTCP embedded in lipid bilayers.
NTCP-containing liposomes were prepared by sonication, and the preS1-binding activity was confirmed by co—sedimentation assay.
Further analyses of the interaction between NTCP-containing liposomes and preS1 are underway by SPR and isothermal titration
calorimetry (ITC) to determine the binding affinity and stoichiometry, and NMR to identify the NTCP binding residues on preSi.
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