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SUMMARY

Filoviruses, including Ebola and Marburg, cause fatal
h hagic fever in and primates. Under-
standing how these viruses enter host cells could
help to develop effective therapeutics. An endoso-
mal protein, Niemann-Pick C1 (NPC1), has been
identified as a necessary entry receptor for this pro-
cess, and priming of the viral glycoprotein {GP) to a
fusion tent state is a p quisite for NPC1
binding. Here we have deterrmned the crystal struc-
ture of the primed GP {GPcl) of Ebola virus bound to
domain C of NPC1 (NPC1-C) at a resolution of 2.3 A
NPC1-C utilizes two protruding loops to engage
a hydrophobic cavity on head of GPcl. Upon anzy-

Reston, Bundibugyo and Tai Forest viruses, four of which
{except the Reston virug) can infect humans (Kuhn ot al, 2013;
Kuhn and Jaheling, 2010). Among these filoviruses, Ebola virus
(EBOV) and the Marburgyirus (MARV) Angola variant cause the
maost severe disaases, with case fatality retes maching ~90%
(Feldmann and Geisbert, 2011; Sullivan et al., 2005). Racantly,
since Dy 2013, a histork EBOV
outoreak has occured in the West Mrlca, cauging more than
25,000 human infections and over 10,000 refated deaths as of
May 18", 2015, Under this urgent situation, we are called for
great efforts to develop the vaccines and anthviral therapeutics,
which needs a comprehensive and decent understanding of
the pathogenesis and molacular basis of EBOV infection.
the Infaction by filovin EBOV, the pd
marily infected cells are macrophages and dendritic cells. But
the viruses axhibit a much broader cell tropism and can infect,
imary infection, most of the cell types, including epithelial

matic cleavage and NPG1-C binding, fi

change in the GPcl further affects the state of the in-
ternal fusion loop, triggering membrane fusion. Our
data therefore provide structural insights into filovi-
rus entry in the late end, and the molecular ba-
sis for design of therapeutic inhibitors of viral entry.

INTRODUCTION

The flovirus family Floviredas, including the genera Ebclavirus
ard Marburgvirus, can cause a rapidly lethal hemomrhagic fever
in humares, and at present, no clinically approved antiviral thera
peutics are avalleble. Since 1967, Marburg virus has emerged
multiple times, with modarn strains showing greater mortality
(Geisbert et al, 2007; Malherbe and ckland-Cholmley,
1968; Siegert et al., 1958; Towner et al,, 2003). The Ebclavi

and non-epithelial cells, with the exception of lymphocytes and
other non-adherent cells (Dube et al., 2010). Host cell attach

maent factors such as C-type lectins, including DC-SIGN (den

dritic-cell-specific 1ICAM3-grabbing non-integrin; also known
as CD209) and L-SIGN (liver and lymph nads SIGN; also known
as CLECAM) and sevaral cell-suface proteing such as Intagring,
T eallimmunaglobulin and muein demain-containing (TIM) pro

teins, and tyrosine protein kinase receptor 3 (TYROJ) family
members have been shown to mediate the antry of filoviruses
on the cell surface (Alvarsz et al, 2002; Jemielty et al., 2013;
Kondratowicz et al., 2011; Shimoj at al. 7y Simmons
et al, 2003, Takada et al, 2000, 2004; Wang et al., 2015). These
attachment factors, however, do not function as authentic entry
t al., 2011; Schornberg et al, 2009).
Fallowing hhnmg to the call surface, floviruses are Internalized

=3

consists of five recognized species, including Zaire, Sudan,

258 Cell 164, 258-268, Jaruary 14, 2016 2015 Elsever Inc.

by a is-like process and sub
through early and late endosomes (Mulherkar et al., 2011; Nanbo
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