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Virus spreads by bouncing off infected cells

Viral ping-pong lets vaccinia get to other cells faster.

Brian Vastag

1.

Callit viral ping-pong: the vaccinia poxvirus tricks infected
cells into flinging newly made virus particles far and wide,
rapidly spreading the infection outward, according to a
study by UK scientists.

genome — was enough to trigger actin-filament
propulsion on contact with new virus particles. They
concluded that the two proteins are all that's required
for the manoeuvre. The team is now trying to untangle
exactly how the virus particles bind to the A33-A36

2. This 'viral bouncing' accounts for experiments in which protein complex, and what signal the complex sends into
vaccinia spreads much more quickly across a dish of cells the cell to trigger the filaments.
(see video) than viral reproduction rates should allow,
says Geoffrey Smith of Imperial College London, who led Lynn Enquist, a virologist at Princeton University in
the study, which is published online in Science'. Princeton, New Jersey, says that other viruses deploy
similar strategies. HIV, for instance, induces cells to shoot
3. "A virus might hit a cell that's already infected, get out projections called filopodia that serve as bridges for
bounced away, hit another, get bounced away again ... and virus particles to crawl along to reach uninfected cells?.
eventually it will find a cell that is uninfected, which it can
enter,” says Smith. "The virus is so smart.” . Although the details differ from virus to virus, virologists
are quickly warming to the notion that many viruses
4. Smith and his colleagues discovered how the viral trick deploy specific, deliberate mechanisms to spread through
works using live-imaging techniques and fluorescently tissues. "Viruses move from cell to cell in a very directed
tagged viruses. After infection by vaccinia, a cell rapidly and specific way," says Enquist. "It's a very hot area of
begins producing two viral proteins, called A33 and research.” Advances in imaging technology — such as
A36. These proteins move to the cell's outer membrane, the techniques used by Smith and his colleagues — are
where they form a complex that tags the cell as infected. spurring the interest.
When other vaccinia particles bump into the membrane
and try to infect the already-infected cell, the viral . Vaccinia is rarely harmful to humans, but it is so closely
particles instead get stuck to the protein complex. This related to the smallpox virus that it is used as a vaccine
docking triggers the cell to shoot out a long filament — against the often-deadly disease — so successfully that
made of the building-block protein actin — that propels smallpox had been eradicated worldwide by the 1970s.
the virus outward. David Evans, a virologist at the University of Alberta in
Edmonton, Canada, says that the latest work may explain
5. Inessence, says Smith, vaccinia cons cells into announcing, why smallpox kills so quickly: "A hallmark of smallpox
""Hey guys, we're infected already, no point coming in here. infection is the rapid and massive spread [inside the
You need to go somewhere else."™ body]," he says. "I think this is one additional factor that
explains the lethality of smallpox.”
Viral velocity
6. Smith's team found that crippling the A33 and A36 genes Reference ' A A A
. . . . . 1. Doceul, V., Hollinshead, M., van der Linden, L. & Smith, G. L. Science advance
inside vaccinia slowed infection rates substantially, online publication doi-10.1126/scienceT183173 (2010,
whereas inserting the genes for only these two proteins 2. Sherer, N. M. et al. Nature Cell Biol. 9, 310-315 (2007).
into human cells — without the rest of the vaccinia ZIBIRE: http:/www.nature.com/nature/newsvideo,/1183173movies].mov
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#4ML bouncing off ~ : T~THHiES 1. M~ ([CBRiRT NS,

MREL velocity: TEE

cripple: T (#%#E%) BUEbLE3). FEAZELTES,

crawl along: TIE>TET 1, TOBZD3HED

H4M infect(ed): TRERET S 6.

Y=R  viral: T9CILAD 1. TOLILRICKS] 6. substantially: kg

1. trick(s) <A>into ~ ing: TAZEFLT~SH3. 6. propulsion: M7 |

1. fling(ing): THRWH T 1. TRIFRIET 6. on contact with ~ : T~ ([CiEMTB &)
1. far and wide: THBEZ5(C) 6. manoeuvre: MEE]
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4, get stuck to ~ : T~ ([ZF|>HhvHh B 7. projection(s): MZ2ig

4, shoot out ~ : T~%&MT 7.
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5. inessence: MTE93I(Cy 9. eradicate(d): TiR#E9 3. THEHTS.
5. con <A>into ~ ing: TAZEFELT~SHE3, 9. hallmark: T80

35

© 2010 NPG Nature Asia-Pacific. All rights reserved

© SCIENCEPHOTO LIBRARY/ALAMY



#58 © NATURE

NATURE DIGEST | VOL 7 | MARCH 2010

8

=

ZR

R ICEk RS & T

KD > CTOW K D1 IILA

DOIZTIANAG EZRZEDELS ICHIRE ZHRDS C ET. JURthD

ﬁiﬂﬂﬂluﬁb‘?fh(o
TS3AT7 2« T7ARIT

36

NEVAMIWNZADEYRVTZ, D0 ZTRyIIIAILRIE,
VAN RRELHRZRY. FCFEVRESINIZYIL RN
FEHECBEICHIHTERZLICEY. DIV RBERE 2K
CEFTWBZEN, REORZEDOMRICEI>THSHI(C
oz,

EEICKY, DO ZTHBERTAvYa LOMRBICEND
REF, VAN RADOBEBENSGEZONDRSILVEFBEHI(C
RO EADbATE (BESIR), Science (BFhR) TRES
NESEOME ' O)—4 —TH2OY RVKEALRUTILA
Lye (ZEE) O Geoffrey Smith (3, EEFERIF. 0 Tk
REZVAILR) [CIWEBETETDEEET.

FIAILRIE BHCOAILRRERLUTWSMAIC DA > THED
N, FEHOREMPCIDOHO>THMINTLEVDBREZEY
BU. PHATRBEMBCADNSTZE. ZOABWCAWVRAD
DTT. VAILRE, ETHEEVDOTT ) & Smith 3587

Smith 53, AT A=Y VI RfTEHIEH SNV
RZAVT, TOVAIIADEKOEEAZHEALE, V02
TI(CRFEUMRIE. A33 £ A6 EVD 2DV AILRY
VINVEERRICEETS. MY /N\VHESHROINECHEE
LTEEERZERL. MENYAMIILARRELIECEERITHE
2%, BICO0Y ZT7ICRELTHRBEOMREKEIC. MovoY
ZTIANZRFNEELELSEL TR DM TLBE. ZDY
VINVBEEBRICEI DB, CORBENEITRELY, MR
BI&RIVINVETHBTVF Y TTERRVT A TAT MR
DHFRHNSEFHLTET. MRERCEI>hHD>TVBETIAILR
M Fz R [CHERIETDE.

BIBC. 70T EMEEZERES>TISVHEBZDE. &
Smith (59, &TH. CCEFEIRFELE»>TENE. KT
ELT L, EoDRIDECBE(CIT>TU

I1INADRS
Smith MR F—LALlF. 79> =Z7D A33 LU A36 BT

DHEZEDESZ LT, BREARZABICETTIEZENT

9.

RRBLEHDSTEFEELDF. RELKRZ S,

ETZ—H. DUOZTDT/LDDE. A33BLU A6 /N
VBEI-RIDEETEZCNOMBICHEATZETT. #E
RIOAIN AR FEFERULRFICHTLKBT7IVF 71T AVNC
FRENESITRCEZZEEZHKR UL, Smith 61F. CD#
EIZIE. SNB 2 DDV IN\VERTTHRTH D EMEmT T
fzo IRTE. Smith OHRF—LIF. TAILZAKFH A33-A36
GUNTEEERICHEEITDERDBIEY., AT TAY
NaetHda|ETEEBIEERNODESTEHBALLSIEEHE
BTV,

TV RNV KRE (KEZa1—Iv—Y =) TOAIILRAZE%ZH
®9F % Lynn Enquist (3. DT AIL ZERTE LD 73 B = £
BULTWBEEET, FIZIF HIV (E. fEED DHRIRRE) &&(F
N2EEZHITLOCHFETS., FRREFBOE E%?Em
TAIZHLTF [F. TNEG-> TREBRMAECEETS %

R, VAN REEOBTE. INVKREVAIRICE>TE
BBEDD. ZLDIVAIINANFRNTHBIBANZ I Lz
WTEKREBARZLN STV EVWSERALIFINDL
SICH>TETWVD, V1IN MENSHENEB> TV
FELCE sLWARELRRELNHFONET. Chid. FFI(C
FEOMENEFTI S & Enquist FEET. Smith SAAWVTE
RMICRRENBAA—I VI RMOESF. CORRICHT
BELZEVNSEIHEHOTVS,

DOV ZTHENCEEZREFTZEFENTEN. BERDOFV
KREIAINZACTORBRTED. RRBLCHITZIIF &
LTHLWANTWS, ZOT77F OHEREHICEL. XA
ElF. 1970 ERICHANCRIESI N, TILN—9KE (B
T4 - IREVRY) [CFHRET 321 A%%E David Evan (3.
SEORARRICEI-T. XREBELCHNDEIETEICEPET
EICEZBRADFATEZNELNBVEND, TRABESR
DEF-D 1 DI, DVAILAD [KRT] BFNDKEIICED
BCENBUET, FhFTNE. RRBEOETCXREZS<TS
FER®D 1 DC%>TWBERWVWET ) &£ Evans (FEELTWV3,
(FNZE R)

© 2010 NPG Nature Asia-Pacific. All rights reserved

NEWSCOM





