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of humans with a xenotropic MuLV-lik€ ag€n!. Although our
.ffora to clonc thc litcr of XMRV integraijon into thc host
gcnome havc bcen limited by the small amounr of prostate
tissue availablc for thir pg1p6r., rtr work to clonc such sitcs
is ongoing and will provide an important addirionai piecc of
evidcnce for XMRV infection in humans,

The XMRV sequcncc is not found in human genomic DNA,
and none of thc human endogcnous rctroviruscs, including
the only known gammarctrovirus-like human cndogenous
scqucncq (hERVs E and T) [70], bare anyrigni6can. similarity
to the XMRV gcnomc, This indicates that XMRV must havc
been acquired qxogcnouly by infection in positive cubj€cts.
From what tescnoir and by what route such infcctions were
acquircd i5 unknown. It scems unlikcly that direct coniact
with fcral Dice could cxplaiD tbi obseilcd diltribution of
infcction in our cohort, since there is no reason to bclieve
that rodcnt cxposurc would vary according to RN.{SEI,
gcnotypc. It i! poasiblc that infection is more widcspread
than indicated by thc prcscnt studies, espccially if, as seems

likcly, individual! with thc wild-type RNase L cleai infection
morc promptly than thosc with the QQ genotypc. But if !o, a

cros!-spccics tranlfer model of XMRV inf€ction would
requirc improbably high levels of rodent exposure for a

dcvcloped socicty like our own, Thus, although the viral
sequencc sqggclB that thc ultimatc rcscnoir of XMRV is

probably thc rodcnr, thc proximatc source of thc infcction
sccms unlikely to be micc or ras. Provisionally, we favor the
nolioD lha! thc XMRV iDfections wc havc documentcd were

acquired from other humans, i.e,, that XMRV may have bccn
resident in thc human population for some time, This
speculation will, howcver, rcquire direct epidemiologic
validation. It also remains ro bc dctermined if RNoc L
R462Q homozygotes are more scnsitive ro thc acquisition of
infcction, or are simply lcss likely to clear infection once
acquired- This ir an importanr issue, since if rhc latrcr model
is corect, it would imply ahat in younger huftans, XMRV
prevalencc may be higher than what is obserycd in our
prostatc canc€r cohort (mcan age 58.7 y). Wc are currently.

'@,: tt-* Plthogcns I M.plo5p.thogens.org o22o

developing serologic assays for use in population-based
studies that should shed light on th€se matt€rs.

While presentcd rorL documenrs a clear link of XMRV
infcction to RNase L dcficiency, wc cmphasize lhat the dala
we havc accumulated docs not mandak any etiological link to
pros!ate cancer. Furthermorc, our finding that XMRV
infection is targeted to stromal cclls and not to carcinoma
cells and the fact that thc XMRV genome harbois'no host-
dcrived oncogcnes rulc out two cl6sical modcls for retroviral
oncogencsis: dircct introduction of a dominantly acting
oncotenc and inlcrtional activation of such a gene, How€vcr,
more indircct contributions of the virus to thc tumor can
certainly be cnvisioned. Reccnr work hd shown that stromal
cclls havc an active role in dlrectlt, promoting tumorigenesis
of adjacent epithelial cclls by producing variour cytokines
and growth factors thar scwc as prolifcrative signals [71] or
indircctly by modifying thc tumor microcnvironment by
promotion of angiogcncsis or recruitment of in{lammatory
mediators leading to oxidative strcsr [72]. In particular,
cancer-dsociated frbroblasts stimulatc growth of human
prostatic epithelial cells and alter thcir hisrology in vivo

[73], It is conccivable that XMRv-infcctcd prostatic srromal
cells could produce and s€crctc growth facton, cytokines or
othcr facrorr rhat stimulate ccll prolifcntion or promore
oxidativc stress in surrounding cpithclia. Such a paracrine
mcchanism could still function guitc cfficicntly ev€n with the
relativcly small numbcr of XMRV-infcct€d cells that charac-
terizc'the lcsion,

Finally, wc rotc that thc idetrtificatioD of an cxogcnou
infection such as XMRV could hclp.xplain shy no! all
genetic rtudies have consistcntly idcntificd RNsc L 4 a

prostat€ ca.cer susceptibility factor. Ifsuch an infection wcre
linked, ho{evcr indirectly, to prostate cancer risk, and if the
prevalcnce of infcction i! not uniform in differcnt popula.
tions, populations with low XMRV prcvalcnce might be
cxpcctcd to show no association of RNASEL lcsions to

Prostate cancci
Clearly, rcsolution of thcsc issues will requirc much furth€r

invcstigation. We necd ro dctcrminc thc prcvalence ofXMRV

Flgur. 9. oetstion of XMRV Protein ih Prostatic Tlssus Urlng
ImdurcJtaining
Prciatlc tumor tissue letions from QQ cEes VP62 (A and 8) and VPSB
(C lnd 0), a! well a5 an RR rase VPsl (E) were staln.d, then vlsualized by
immunofluorescence (left) or bright Rrld Iniddlc) uslng a monoclonal
intlbody to SFFV Gag proteln. Nudel ar€ countergtalned wlth
hematoxylln. Enlarged images <ofesFEndlng to the poritlva cellJ are
ihoM on the rlght. Scale bars are 5 Im in (A), (B), and (E) .nd l0 Im In
tc, and lDl.
DOI: 10,1 371/jouhi1.pp.t.0020025.9009

infcction in the general population, undcrstand i6 routes of
transmirsion aod tissue tropism, cxplorc ib aswia!ioro wi!h
pre-maligant ahd other prostatic conditions, and define the
biochcmical i.teractions of thc virus with thc 2-5A/RNde L
systcm, The availability of molccular clones, infectious virus
stocks, and susceptible cell culturc systems should greatly

i@: tfos Pathogenr I M.plospathogens.org o22r
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cnhanc,our ability to Probe thcoc and othcr qocstions in the

near Future.
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