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Abstract

I ntroducdBtoivim:e papillomavirus (BPWpvisetpepiell @mmatgocias,
neoplastic disease, characterized by the presence of m
persist and progress to malignancies when in assoc|i ati
that the BPV can induce DNA damages, the viral role fo
this, we stablished cell l ines derived from cutaneous
study the BPV aemeisoenncchry mapi tthrelnisalti on ( EMT) . Qur resul
the virus action can contribute to EMT and, therefore,
Aimln this study, we analyzed the expression |l evels o
Oc-8/and viment i re)mbied parmpfl feisn using the same tissues th
studi ed, aiming to validate the results observed usling
Materi al and EMpitdoslison | evels of these markers was ana
coll agen composision by Picrosirius red staining.
ResulWes:veri fied an overexpression of these markers| in
ket ari-lniokgteel |l s into the-eppedmirsnapr ¢su@ct i on. dédhmee dat
results using cell cultures, vali dambead thiogdhuesg)stansu e
study the nat urianlf ehcitsetdo rl ye sofo nBPV

Concl usAilam:get her, the results from these systems indic

and metastasis through the transdifferentiation of 'an e
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I ntroducti on oxygen species (ROS) product.i
) ) . oxidation. Thi s action can
Bovimepill omh8PV) usi s a worl dwi de .
) ) ) _(cIatstlogenteS|6%)0 . - to ac
oncogenic virus, resen i n a as 0 razil_i an
ttlg . ah BP\Zp' t h tr,anlscr_lept||on tﬁ)atctor STZA'IJS t h
ca e er e - i s e etiologica age o]
b ) ] 'II[ ) ) B P of ,tyfrgostl_ne rgesnlgue 705I (\{7_05
ovine api omatosi s i e i ous an neo astic
, pap ] ( )STAT% f705 promotes cpe,ll pro
di sease, characterized by t he presence of uIt|th.e
_— . t hoat actlvatlon-aolhtvmatte) eplro e|nt k
api omas warts a ca I ress spontaneous 0
pap st d( ) ) Tl_??gand-%elpﬂeg\é@degrowthy fg ctor
ersis an rogress 0 urinar 1 a r or er
pet prog _ U e adli'dn “Ffle1°" TRRPStATs
alimentary tract carcinoma  when i n association with
) t he mesenchymal proteins e X
environment al cofactors, such as t he quercetin an
) ) ) vi mentin and, regul ates the <c
ptaquil osi des found i n t he br eak fern . .
Thus, these data can justify

Pteri di @bl.s s p.
rdirimelssp STAT3 YVE@Za&nd vimentin verifi.

Al'though recognized thggyitylety BEMbmBEBR®ONWRDpl asms [ 2
cytogenetic aberrations [1tﬁbseWHiPbréltrieor{se|sadgagjestt0 tthhae

viral clastogleiic heotvemtailah gctliey t-me seepnicthhyemailal t r ansi t
following cancer initiatiofipdemyirng st ew cegXpplioerxe dp dt1Pd - o
The lack of studies aboudyrithg BfeM ad9Masfd8NCeicharacte

progression and metastasismeiamolecat tgreinkbttiecd dmwd tAEr ph
l ack of attention given tej1gesdd, ocoulotauyresyndehigc&th fERDE

BPVnfected ti ssues, which orafagoampndatory to
interrogate the viral action fg(ljég&vi nogn Ctaﬁ]é:seer id%ittaiattihoin

In this sense, since 20048 yuhen wre eekphleisshedh of (
wi t h success di fferent CETAT3 | VOB anderviivnfetht ifrE RiBe d p ar
BPVnfected benign and malignpggbenqahbpaieisefdrtehd ‘BRNMCaneous
have been explored the potepipial| ®ha tdese £fEbtopapEs AF
mo de |l to sturdeyl at lee BRYO0gen i ePsIoPCheaSySe-a | c afrrcéd em o mar mald
Using these cell l'ines, wenpnabaenpdy Sdhewed yt hhaptatt hhay gi
exhibit cytogenetic alteragdopigulsd.slt2ddi eisMitloarnvaieddthés
verified eirrm dlyarpthocyte culjtpres| (dedjviedr f rom

BPVnfected ani mal s [1, 6, 7] Similar gaha wedre al so

) ) ] Material an ethods
described i n pri mary cel |l cultures derived from
BPVnfected papilloma and eGlifhes sat@3b§4¢713]. These
results suggest that dalflecltierdeBhider isvteudd yf r wvmsBPY¥ppr oved
neoplasms are useful model Cooomstueygy tdre VAnriadalacts en oofn
cancer initiation. (process number 1319/ 14).

Currently we also descriiisesdvettOdbtBPY/ b capsid

protein expression and-l itke p-lrherseeenc%anqpﬁegiroufs skin W 3
particles in cytoplasmic V%%io‘blh%%e%fl ceLhl i homs ! Xhdr & @ ses
derived from cutaneous papgdil¢odnaentf iahgrudma Pyioylionnads e(rsql mm
esophageal carci noma [14],ofsuggs§§'hg)gstkrilq1t wlalte sceo | g &lclt e ¢
lines is also an wuseful modehit O (Séi“rﬁrﬂentthael Vbirreaeld)biv\PiItohg(
I n addition, we verified that,BP cgpghndoqceBlim\;atqlthqleicqi
alterations in cell l'i nes H@ééf’?\‘?efEBWthproﬁ"%%islel 0sMym pd

esophageal carcinoma as av@?é?ihh?iaﬁ?”%%‘ﬂ%%”cf% ofi doc a
anbki dant action of BPV E6gioncelyd Ot i N wlo! 2f]r'agT e€nSt €5 wh
deregulations in energetic metabolism I ead to reactive
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\ Table Results of coll agen composi:tion of ext
r e e e 1
% slide a % cut ar ela
Sampl e Type | Type Type | Type | |1
BPYree norm 14,77 75,85 16, 3 83,70
Papill oma 42,80 24,04 64,04 35,96
Papilloma ( 53,36 22,22 70,5 29,41
Papilloma ( 22,07 47,87 82,1 17, 82
Esophageal ¢ 25,83 52,37 83,1 16, 85
':
1
1 FAfi bropapill oma X
L |
oo T T T e e T A [
! Table 2Antibodies employed for |mmun:0h|stoch
e e e o o o o e e e e e e e e e e en e e R e e e e e Em Em R R R G e R R e e G Em Em Em em em e e e e 4
Anti bodyl Speci f Produc| Referen Dillutilon
AnEb? pAb sheep - 1: 500
AnCKZ?o0 mA b mousel Dako (M 1: 200
3y 4 . I mmuny
AnSITAT3 °Y pAbDb rabbi 1:100
(1 MO44
A n+Oic-8 /%4 mA b mouse S. Cru 1: 200
Anvi ment i mA b mouse|l Dako (M 1: 200
|
*antibody produced by Dr . L. Nasir, Gl Ahsgow Un
Dr . F. Roperto, Univserty of Naples Federico | I

:1sec0ndary anti boldegep dliogp®@ ejyRR Nt $ant a

Cruz |3i ot echnc

:zsecondary a nt i-rbaobdbyi:iH RgPoga@S aaenrttai Cr uz Bi ot ech:nol ogy)
1
:3sec0ndary ant i-nbooudsye:-HIR@& (t Samtta Cr uz Biotecpnology)e
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hi stopathol ogi cal and i mmu rbdh imMHAo !l esthb 6 aimM aNmmaClly, s ipsH. 7. €
The BPV DNA mol ecul ar i denttirfeiactaetdi omi twa s 0@t 9% coff meal0o h miXn u
PCR and showed the absenceexf, vwassHedsdpuendevse imhnutes
nor mal skini mmecttiheeb,cloy &8P® | 4ckead with 5% BSA for 40 m
samples from skin warts andiesomhagéak wathi T88a, Naxgt,

previous described by Aral @iveeni ght Wilt2§ tuhsa nmr icnearly lainn
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derived from these tissues.humid chamber. Slides wedTe we
Hi stopathol ogical Ana/ys/s(TBS' 0. 2200 )Tweerech, t he materia
Th ¢ ¢ q ¢ q \{vitrp],tthe secolndary Iantidbody (

e ragments estine o) i stopa ol ogi €a an )
) ] 9 ) ] 4UC in hLE)mI chzgmber Section:
|mmunohlstochemlcalflxaendalyas*.\lletlg\ﬂ/_erefSOr five minutes and
formalin, dehydrat ed in increasin . concentrations of
t h : b dyd d i ! flfcﬁnromo(;gegnltc, ?mgg—eﬁhgtl,carbaz
i a”t"h' he_m te eth'I” p_aral 1'(”Ae"|"c’3 %% t1'5” mlmwtg'/eadsﬂs_edp(lf\}dornqg@ik{
or e stopa ol o ca an si. s, . a. ria . S
. _I p' gl_ anta}byodlies) g%n mi |%qt|3enZ|V\(ljaine
stained Wltheomemat(OH@)l'lnTh?Dé?lLédeEJSAW)erFor five minutes
analyzed in binocul ar opti%aﬁld rngcArToascaonptei bAoniioepsh)Ot _I(hCearIS
Zei ss, Germany) with the obl\}lectives of .5X, 10X, 20X and
) ay-aematoxylin for three minu

40X and the i mages were captured _u3|d1_g t.he AXi oVision

) ti mes in istill ated water

software version 4 . 7. 2. (Car |l Zei ss, .Germany?1 The
) ) Il mmunodetecti on us g the EnV

paraffin embed ti ssues ar e, phart og t he bi ol gi.cal
) wi t t he aramount mounting m
collection of Butant an Instslltiudtees. subjected t o i n hous e
I mmunodetection of BPV E5 @nreaqaR eyt /it n Cé/{lhaa,noq‘TAﬂbh?U' et h
Oc-8/4 and Vimentin for three minutes, xylehe (¥ bv)
The expression of BPV M®Bbnuwtheoprasyveeng CROOG, for 10
STAT®¢-8/dnd vimentin was evailnate&dntehtaogh(Merck, Ger ma
i mmunohistochemical anal yshasal(ylzeg@) .uskong thies Axtaphot

paraffin embed tissues werdisobuéaredniccs osgopeofempl dwmi n
using microtome and transf20rXr,edand 40Xanilsreadges | i wWerse
Sections wer e deparaffini AsdoVusiimg stonfet wdrod | vevi snigon 4

met hod: 30 minutes in xyl &nefrag@gment oroft widkien -ficesesue al
minutes in 1:xxy(we/he) dtOnarhiekptegas me¢mt al control) and a
et hanol absolute for twicewitWoumi ntuteesadai teitthran ®If 9psrUi
and two minutes in ethanol c7oonf.r oNe)x twe rteh eu sseedc.t i ons wer e

treated for 10 minutes withgpg/ PN amgpondgmy pyddg oxd HLosit .
solution in ethanol 950 and (a:she.d hree times,  with

_ ) i _W onS|detr|ng t hat he EMT
distillated water for five |na ees.

was performed in microwave

buffer for five minutes at
W. After t hese steps, t he,
transferred to container
cooling (about 40 minutes).
CK1®c-8/dnd vimentin was pe
EnVi'@+onHRP System (Dako,
i mmunodetection of BPV E5 o
performed wusing in house m
t he endogenous peroxidase
peroxidase bl ock, included
mi nut es. Sections were was
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:FigureHi&topathoIogical analysis showing t-fhreeetir;scsrureala

1

:skin. The cutaneous papill oma, fibropapill oma (:FP) E:
ikoilocytosi s, characteinfectedeleni oesifiTed bBamBPYs
showed a fibroelastic and reactive dermis, due Jto th
fibropailloma (FB). Both cutaneous papilloma ajnd fi
iinfiltrate into the dermis. Esophageal carcinompf exhi
10 f cel |l pol arity, t he presence of cancer cel I i sl
|
1
[}
1
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:Figure Pmmunodet ee€lt iS5 oonfc oAVt ei n showing t ke p®&bsenc

jnor mal skin (A), reinforcing the absence of vijrus in
icutaneous papilloma incubated exclusively with secon
ipapilloma (C, papill oma 01'|’)papifli|t1)rnmpa(p2iIhnmaOBD aeasd
:esophageal carcinoma (F) show—&dE5noeuboentebnpr:wh$bhn
iin both cytoplasm and plasmatic membrane, beingiin ac
1a hydrophobic transmembrane protein. Il mages oBtained
:20X-F()C '
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Slides were analyzed in bihoowuhademadaciriosm opfe Atyonkpeyrsat i
Bx51 in bright field using thegdoJ|aifd Z2eho®@kEY MPtUsSe 4éxN|Me
for transmitted 1|ight -dOGX)@.pr&rmagn_f’{)égabhgpméﬁo skin
Coll agen fiber quantificatioovnerv;éq(sprcbtgtsqiorhedofbatsr{eids Oﬁréﬂ"@i
area percentage using the ﬂﬁ“é‘ﬂ@rllosrﬂaftﬁ’i‘fe'(fﬁﬁﬁpédiy)q H
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to Hadi et al. [28]. reduction of CK10 expression
Resul ts (papil |l oma 02 and 03) and €
Hi stopathol ogical Analysis Samples (figure 3). These dat
) , st enel | phenotype since this

Hi st opathol ogi cal anal ysi s showed . .t.h . .
] . k’'eratinocyte di fferentiation.
preservation of ti ssue arcrnbeffure .o f nor mal skin, t he
, abe ed in negati ve contro

absence of atypia and dysplasia _and the presence of
) i cubated _exclu5|veI3/ wi t h t

sebaceous gl and and hair (ffoillulrcel e3)|nto t he er mi s
(figure 1). By the contrast, the tHree samples of skin

warts showed a notorious hYyPFoUReAdLE&EFL{ 0Nt RE gIALEnKE0S

of mitotic keratinocytes and aResms$ ¢ sutsihwevehly paenr pd xasr eas 0

suprabasal |l ayer (acanthosof) STATGuUr¥705L) .i nt bwtals apisoe
verified the presence of koutlt acgdoes papiol Itdchrea s(upa paiblalscan
|l ayer, cells characterized (bpyaptihlel opmaes@2 candf 0a3)pr (ofmi grem
hal o and acentric nucl eus (Meargiufrieedl)es piehei alelryniisn obashks
warts showed a diffuse inftammatobnyoimtel dermmies cd fo steh etso
bl ood vessel s (figure 1) . epiodvervrairs jtumect sampl €8 guwrfe 4)
papill oma 02 and el ashbwe damaifresgbhrao s howed a notorious
exhibiting an expressive fYDO0ODblianst bas glr olkiefreart athiocry,t e wij
cel | di spose in fascicul ar (bfuingdurees 4 ¥ i gudrhe sl)datDuestggedh
characteristics, the papi |l loocntausr sOrRiemampda e0t3i cwelres icd mss.s i By e
as fibropapill oma, whil e t mhetpavpeirlilfoinead Otlhe afSITéddul mdE@@dls
papill oma. (figure ddJddiitti omas not verifie

The esophageal carcinomal&athpPetisheoweE®NLhQg! (cutane
evident tissue disorganiza$fohusiwiely Wel NprSe€sCeOnncdedr ¥t @
epithelioid cell islands i P edEemiof ANFPLCHT B 48LET &1
in the invasion front, s ugdemnuinroy ett teec Bl @s1s o6 f Oc el | pol a

(figure 1). Results showed the i mmunooc

| mmunodetecti on of BPV E5 Qnrcaonpsrcortiep t@cedry # h a oo e nor mal

Through the immunohistd@WeNiedal 1AM Jyapbe! ljpg was
was detected the plasmatic @RE8@mbSC%ame BRagalcyksppriimpeytes
expression of BPV E5 oncRpRickleodma (paniyplrooma sG}) and
epithelium layer of cutane®@&s i PBbma2amPl £50 pSapiied ma
and esophageal carcinoma (839 gllPeBdpfbortpyh skepakpppcyte
reinforces the BPV infecti®%h liSn PriEeSsEdt ¢ il Nsqhedmrgy angy
opposite, it was not veriffb8Uit®heSlexprd®Rl6nobsr esppila
oncoprotein in normal skinShewi Po@/ddinupnpdepert iregr  (({fd ¢
indicating the absence of Vi&SUl tin¢aribgnaffirfhriesd) to
not verified any labelled CR'h8gdeifvdi €dnd Mot hiSutla nSeSoUus
papilloma only incubated WCUA@LEELLHdBAPT lalndMpobhppubats

indicating the antibody spex8%9qndary (37fgiyhedy) showed no
absence of unspeci)f.ic | abell i
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1
:Figure I3mmunodetection of cytokeratin 10 (CK10) sho:wing

'um off BP¥ nor mal skin (A), reinforcing the tissue jJarchi
inegative control (B, cutaneous papilloma incubatejd ex
jexpressive i mmunodetection of CK10 in suprabasal liayer
idownregul ation of CK10 expressid’rpalpé\lrélosnaim2fiahn|dop):a3piIrI
iesophageal carcinoma (F). |l mages obtained using objiecti
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:Figur:e [Ammunodet ection of STAT3 Y705 (active) sho»l/ing t
1

1

:(A, cutaneous papilloma incubated exeflruesei vneolrymawi tshlkisnec(c
'show the aberrant nuclear i mmunodetection of STAT3 Y70
fibropapil | -opmaapi(lB oamad OR2 and 03, respectively) and; esop
Y705 expression was vleirkdiedllisn [kreesadritnocnte the derr

iobjectives of 10X (A, B, C and G) and 20X (D, E, Fi and
1
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