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. West NIIG virul (WNV), and um:ed flaviviruses such as tick-borne o Top

yellow fever and dengue viruses,

: constitute a significant global mnman health problem®, However, our

m The host proteins pr

of the ion of such with
Knomiecgetase : mammalian host cells s limited’, WNV only 10 p
Asia gateway : that It may Ilie I\‘\il‘l’ cellular proteins for inrecuonl WNV enters the
: g ¥ cycles of
Ceil Migration Gatewdy : and e progeny virions in Sociatl with
Functions! Glycomics : endoplasmic reticulum, and exits along the secretory pathway!-2.%, RNA
Gatewdy ce (RNAI) a powerful forward genetics approach to

Nature Reports Avian .+ dissect virus-host cell interactions®- 5., Here we report the identification
: of 305 host proteins that affect WNV infection, using a h

Matwe Reports Stem Cel's: wide RNAI screen. Functional clustering of the genes revealed a complex

: dependence of this virus on host cell pllvsinlogy, rnquirIng a wide variety of

flatue fetwerk : molecules and cellular for ion. We further
Neurgscience Gateway : demonstrate a requirement for the ubiquitin ligase CBLL!. in WNV
omes estensy : internalization, a post-entry role for the

: in viral infecti and the boxylic acid
Fathwary Interaction : transporter MCT4 as a viral factor. By g this
Database . study to dengue virus, we show that flavivi have both and
RNAI Gateway unique interaction strategies with host cells. This study provides a

: of WNV-human cell interactions that
: forms a model for ing single pl RMNA virus infection,
and reveals potential antiviral targets.

Signaling Gateway

usly reported to facilitate WNV im"ection {termed host
SFs) comprise and

susceptibility factors,:
[ ovsubiect area VATPase (for entry), 2EFIA, TIA-1/TIAR and HMGCR. (for renucanon), and c-Yes
Chemistry (for secretion)?-?eZ8.5.10 Other host proteins may reduce WNV infection
Chasulstry (termed host resistance factors, HRFS): ¢ of the iral IRF3
::';:::::r: are known HRFs of WNV infection!!, In this context, we performed a genome-
P scale small interfering RNA (SIRNA)-based screen silencing 21,121 human genes

in Hela cells to comprehensively identify the cellular proteins associated with the
early stages of WNV infection, from viral entry through to the intracellular

Clirécal Practice & Research trnnslwon of viral RNA. Defects in the later stages of infection, such as

Cancer y or . were not scored by the assay. The assay

Methods & Protocals

Cardiovascular involved infection of gene- sllem:\ed cells with WNV for 24 h, followed by a
maedicing microscopy-based g of the cells i ined for viral p
Dantistry protein to select the candidate host proteins, The screen was done in two steps:
Endocrinalogy a primary screen using a pool of four siRNAs per gene, followed by a validation
Gastrosnterclogy & screen, testing each individual sIRNA within the pool separately (for the hits
Hepatalogy selected in the primary screen) to minimize potential off-target hits (Fig. 1a).
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Pathology & -
Pathobiclogy g, 1.
urolagy

The detalls of the assay and screen are described in Methods and Supplementary
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a, West Nile virus RNAI screen strategy (see text for gescription). b, ¢,
Blsinformatics classification of Rits into biological process (b) and
molecular function (€) categones. “Categenies found ennchec

(P < 0.05) relative to all the gencs cxaminec in the RNAI screen. Only
categories with ten or mone members ane Cisplayed.
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Genatics Slices may be cownioaced for ecucational use, according 1o the terms
Immunalogy described in Nature Pudlishing Group's ligersing poligy.

Medical research
Methods & Protocols

Microbiology
Dolecular cell boteay The RNAI screen identified 283 HSFs and 22 HRFs (of which 273 and 21
Pharmiacology ively are novel; Supplementary Tables 1 and 2). The number of HRFs
Systems biology oonsutuned 7% of the total host factors identified. The udennh:amn of (1) some
PO of the known HSFs (vATPase, end I transport reg 52} and HRFs (IRF3;
"":m’"‘ e ref. 11) of WNV infection, and (2) multiple components of macromolecular
Hateriely assemblies—for example, vATPase, the ic-reticul,
ds ion (ERAD) focal adhesi (FAC) i d the
I by A - Z Index reliability of our approach and the in vitro model. A cellular map summarizing
several screen hits classified into cellular e and broad functi
association categories is provi in Supplementary Fig. 2.
Of the 283 HSFs, 195 (69%) and 193 (68%) could be classified using biological
process and molecular function categories, respectively (Fig. 1b, ¢
lementary Tabl nd 4). There was a significant enrichment of genes

regulating intracellular protein trafficking, cell adhesion and processes associated
with the transport of ions and bi The enri function

Welcome back: Suunns.bﬂnson

Logout

subscribe to Nature
Subscribe

+ Previous | Mext»
*Table of contents

=lsendtoafriend “*wootrree

£* CrossRef lists 2 articles
citing this article

¥ Scopus lists 2 artices citing
this article

¥ Submit a correspondence
[& Export citation

[& Export references
@ Rights and permissions

[ order commercial reprints

£ Bookmark in Connotea “****""

= Abstract

= Methods Summary
~ References

= Acknowledgements
» Figures and tables
+ Supplementary info
= Online methods

SEE ALSO
» Egitor's Summany

SEARCH PUBMED FOR

naturejobs =~ ... .

Trainer :
Quintiles Technologies (Ingia) Pvt. Ltd
& s

Bangalore, Kamataka S60001 Inci

Head

‘Washington University School of
Mecicing

St. Lowts, MO 63110, United States
# More science jobs

# Post a job for free

natureproducts

search buyers guide

I'I.iT.U. rc

science

Lea o imprima el articulo
en formato PDF.

Envie el articulo a un amigo
0 colega en formato PDF.

Envie sus opiniones a la
seccion letters to the Editor
(Cartas al director).

La opcion Export citation

(Exportar citas) permite exportar

fragmentos de texto a formato
de Word o de Bloc de notas.

Marque el articulo dentro de

su cuenta de Connotea para

compartir sus investigaciones
con otros.

Desplacese por el articulo
con estos vinculos.

Despliegue la Supplementary
info (Informacion
complementaria) en
formato PDF.

Acceda a PubMed para
buscar articulos adicionales
v de estos autores.

Acceda a NatureJobs (Empleos
de Nature) para consultar

vacantes en campos relacionados.§

Vinculo a NatureProducts
i (Productos de Nature) para
i comparar y encargar productos
¢ yequipos utilizados en las
investigaciones.

En nature.com, los anuncios

estan claramente identificados

y se presentan en funcion del
contenido del articulo.

tRiEl ]

A4PUEEY R

EaEd mamape

aseay

gy Wbt Wibe Varuas & brw dvader of (e smsbers beviaplene

w1

Whrrsgh 8 Lasatisaal yumenbs sureen

T e gee—

- aaresen st sndoorisle

doi: 101038/ nature07207

SUPPLEMENTARY INFORMATION

Legends for Supplementary Tables 1 and 2.

Supplementary Table 1. RNAi screen identifies 283 human genes required for West
Nile virus (WNV) infection. All of the identified 283 genes that qualified the selection
criteria are arranged in alphabetical order. Column E shows how many individual
SiRNASs scored out of the four comprising the pool against cach gene, when tested
separately. Columns G, L, Q. V and AL shows the fold reduction in WNV infection when
the indicated genes were silenced with either individual SiRNAs (G, L, Q. V) or pooled
SiRNAs (AI); and columns H, M, R, W and AJ are the corresponding Z-scores (standard
deviation (SD) from the mean infection of control samples). The relative cell numbers
(RCN, number of cells in gene silenced wells/number of cells in control) for G, L, Q, V
and Al are shown in I, N, S, X and AK; and the corresponding SD are shown in J, O, T,
Y and AL. Column AN shows fold reduction of dengue virus (DENV) infection (column
AO shows the corresponding SD) when genes were silenced with pooled SiRNAs. The
RCN corresponding to AN is shown in AP (AQ shows the corresponding SD). ‘NT*
indicates not tested in the individual sIRNA screen against WNV. *NTD" indicates not

tested against dengue virus.

Supplementary Table 2. RNAi screen identifies 22 human genes whose silencing
enhances West Nile virus (WNV) infection. All of the identified 22 genes that qualified
the selection criteria are arranged in alphabetical order. Column E shows how many

individual sIRNAs scored out of the four comprising the pool against each gene, when
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