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HPV molecular biology

Type Species | SCC Cervix | Adeno Cervix | Category
HPV32 low risk
HPV42 low risk
HPV3 cutaneous
HPV10 cutaneous
HPV28 cutaneous
HPV29 cutaneous
HPVI7 cutaneous
HPV78 cutaneous
HPV94 cutaneous
Alpha 3 HPVB1 low risk
C62
HPV72 low risk
HPV8B1 0.04% low nsk
HPVE3 0.04% low risk
HPVB4 ow nsk
C86
c87
Alpha 4 (FTBF'%?
cutaneous
HPV27 cutaneous
HPVE7 cutaneous
Alpha 5 HPV26 0.22% high risk
HPV51 0.75% 0.54% high risk
HPVE9
o HPVB2 0.26% high nsk
H
Alpha HPV&E3 0.04% high risk
HPV56 1.09% high risk
HPVE6 19% high nsk
Alpha 7 HPV18 11.27% 37.30% high risk
HPV45 5 219% 5.95% high risk
HPV59 1.05% 2.16% high risk
HPV39 0.82% 0.54% high risk
H 0.37% high risk
HPV70
Alpha 8 HPV7 cutaneous (mucosal
HPV40 cutaneous
gg}m:j cutaneous (mucosal)
Alpha 9 HPV16 54 38% 41.62% high nsk
HPV31 3.82% 1.08% high risk
HPV33 2.06% 0.54% high risk
HPV35 1.27% 1.08% high risk
HPV52 2.25% g sk
:l;\vgq 1.72% 0.54% high risk
Alpha 10 HPVE 0.07% low risk
HPV11 0.07¢ ow nsk
HPV13 low risk
HPV44 low rsk
HP)MVSS 0.04% low risk
HPV74
Alpha 11 HPV34 high risk
12 HPV73 0.49% high risk
Alpha 13 HPV54 low risk
Alpha 14 C80 low risk
Alpha 15 HPVT1 low nsk
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Doorbar Jet al. Vaccine. 2012
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HPYV prevalence
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Figuare 11 Estimated HPY DMA prevalence in the wordd reglons
Estirnates are based oo a meta-analysis of 78 stedies induding 157 879 wornen with normal oytcbogy Colowrs
represent the adiusted prowalence in the region and denote the guartiie distributon of 3!l the estirmates.

Worldwide prevalence : 40% (male and female)

Barzon L et al. J Med Virol. 2010 Aug
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Estimated New Cases

HPV and Cervix neoplasia

Estimated Deaths

Fernale Farale Incidence Mortality
Breast Breast
Developed £a2a00 189.500 Esnztern Africa 24 5

Countries

Colon & rectum
337,700
Lung & bronchus

]

Lung & bronchus
188,400

Colon & rectum

500" S50
5 A0 :
Stomach Stomach SouitnCantral Asls
102,000 70,800 :
Cvary Qvary South America
100,300 64,500
Non-Haodgkin lymphoma Liver Melanesia
. 39,900
Melanoma of the skin Leukemia Middie Africa
21,600 28,700
Pgagccis%s N0n~Hodgk‘ln I%mphﬂrna Contrad A
CE};IEgéeri Ccrp::s uteri Carlbbean
All sites but skin All sites but skin
2,584 800 1,223,200 South-E astern Azia
Central and Eastern Eurcpe
Female Female Mirronesia/Polynezis
Developing Breast Breast
> £91.300 28900 Esslarn Asia o8
Countries Cerr\rix uteri Cervix uteri
L BEJELE, L, Maortharm Eurcpa 83

Lung & bf%n chus

Lung & bronchus
239,000

Weslemn Africa 337

Southam Africa

Southern Eurcpea

B.O

Stomach Stomach
247,000 202,900 —
Colon & rectum Liver Western Eurcpe &9
32,400 177,700
Liver Colon & rectum Marthem Africa &8 4 0
186,000 134,100
Corpus uteri Esophaqus
144,900 115,900 Martherm America 57 1.7
Esophagus Ovar
122500 75700 Australia™Mew Zealand 50 1.4
Ovary Leukemia
125,200 75100 Westerm Asla 4.5 2.1
Leukemia Brain, nervous system T T T T T
All sites but skin Allsites but skin 40 10 G L @ 20
3,453,600 2,122,600 Age slandardized rates par 100, 000

_
Jemal A et all Global cancer statistics. CA Cancer J Clin. 2011
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Screening

I Livello

! HPV DNA TEST

Hybrid Capture I

-y

Raccomandazioni per la qualita nella diagnosi, terapia e follow up delle lesioni cervicali, nel’ambito dei programmi di screening. GISCI 2010

Societa italiana di Colposcopia e Patologia Cervico Vaginale: Gestione delle pazienti con Pap-test anormale.Anno XXI-N° 1 Dicembre 2006
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Screening

Relation to ano-genital warts and different type of neoplasia
(cancers of penis, anal canal, oral cavity, head and neck)

Prevalence of HPV in male: 1.3-72.9% (higher than that in females )

. . e oo 1471 117
It does not tend to decline with age RS (3
Relation tO Infertility in some cases" Rome consensus conference - statement; human
. M . N .
papilloma virus diseases in males
Andrea Lenzi'", Vincenzo Mirone”, Vincenzo Gentile®, Riccardo Bartoletti*, Vincenzo Ficara®, Carlo Foresta®,
Luciano Mariani”, Sandra Mazzoli®, Saverio G Parisi®, Antonio Pering'®, Mauro Picardo'” and Carla Maria Zotti'?

Nielson CM et al. Human papillomavirus prevalence and type distribution in male anogenital sites and semen. Cancer Epidemiol Biomarkers Prev. 2007

Giuliano AR et al. Age-specific prevalence, incidence, and duration of human papillomavirus infections in a cohort of 290 US men. J Infect Dis. 2008

Garolla et al. Human papillomavirus sperm infection and assisted reproduction: a dangerous hazard with a possible safe solution. Hum Reprod. 2012
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» Prevalence highly variable from 3% to 65% (18-40 years)

HPV16-L1 + Syndecan-1

—_ ———
—_—
HPV16- S| -
PV16-L1 + Syndecan-1 after Hep il treatment

» HPYV binds two distinct site along the equator of the sperm
head (Sydecan-1)
> Related to spermatic parameters modification?

= sperm motility reduction

= pH alterations

» spermatozoa DNA fragmentation.

27w

» HPV-infected sperm is able to fertilize oocyte transferring o |

the viral genome?

> Infected oocytes interfere with implantation and

pregnancy development?

Pérez-Andino J. Adsorption of human papillomavirus 16 to live human sperm. PLoS One. 2009 Jun

Foresta C. Human papillomavirus found in sperm head of young adult males affects the progressive motility. Fertil Steril. 2010
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1 Impact of HPV-infected sperm

Clinical impact of HPV infection o et sarevin.

N
on early pregnancy development M / lost mevan Srar e R,

and pregnncy loss e

Spermatic parameters alteration and

spermatozoa molecular changes HPV-related
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Aim of the Review

Feasibility and clinical efficacy of all the available options

to detect and treat HPV-infected sperm.

Finally we evaluated the implication of all these data

in relation to sperm banking and ART cycle.
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> Interval time from 1994 to 2013

oy
US Rty 5
S Kationg;
Num;rlr;nfﬁi’f,"gﬁm [

> Key search terms: « HPV sperm infection

 Male infertility and HPV

e Sperm parameters and HPV

« HPV infected sperm and fertilization
« HPV and fertility outcome

« HPV and sperm/blastocyst apoptosis

» Outcomes |. (iinical impact of HPV infection and fertility

outcomes

e HPV-related spermatic modifications and their
impact on fertility

e Ability of infected semen to vehicle exogenous

HPV-DNA and its impact on pregnancy evolution
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Clinical impact of HPV-DNA infection (in male, female and couples) in relation to :

spontaneous placental infection rate

(at term or abortion)

N 7

miscarriage rate

N
Sperm parameters were analysed according to N

HPV-DNA detection and localization

b

HPVAB-L1

HPVA6-LY +
Pisum sativum

HPV16-L1 +
Pisum sativum
after acrosomizl
reaction

Examination and processing ‘
of human semen

@wm

FISH
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/\ To detect HPV-related apoptosis 4
\ ‘

Available Methods

‘ Comet assay Cell Death Detection ELISA

v

Comet Assay Procedure P ‘ DNA disc chip assay

' & . Add primary Add anti-1g6

- ! ; .

1 4 2 ! /“ 3 antibody HRP conjugate
. o s ® £,9a A [
Lgar:::m“z}"l: | CometShde™ Solution {removes é /_.17 ontrof Cell Experimental Cel CE"S e ). ' J,‘ [ X [ [
M Aparmied Hiokbodei R . fired following | # 4 W

stimulation %4 A
&P

3 L

Samples J} E;
treated with
alkali (umarinds pre dye and visualizad by epifluorescence

and denatures DNA} 7 5 microscopy following alkafine electro-
b phoresis, which reveals DNA breaks

Stimulate
O, ' ok

5

Samples stained with imarcalating

el cltured n
96-well plate

Flow chart of the FACE process.
Cells are grown, stimulated and fixed in the same 96-well plate. Addition of primary and secondary
antibodies and developing solution detects phosphorylated and total protein.
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Clinical impact of HPV infection and fertility outcomes

5 manuscript focused on this topic

' ‘ ' h ‘ Incidence of ' ' Incidence of ' Incidence of ' Incidence of '
Electivel

Spontaneus y ) ‘ . ) ‘ ) h . ) . . )
N° of abortl abortel miscarriages in Samples of miscarriages in miscarriagesin  miscarriages in
Authors (Year) 1 duoty ducty pregnant placentas at term: couple with male couple with couple with both
SanES HI;I:,) +7I-cI;V HI;.\(; +l/11_(;;v exposure to HPV +/HPV- partner: female partner: partner:
" " Gardasil HPV +/HPV- HPV +/HPV- HPV +/HPV-
Hermonat
40 60%/40% 20%/80%
et al. (1997) 6/40% 6/80%
Matovina
7,4%/92,6%
et al. (2004) 108 6/92,6%
Dana 517 6,9%
et al. (2009)
Skoczynski 17.7%/82,3 24,4%/75,6%
et al. (2011) %
Perino 199
et al. (2011) (couple) 66,7%/15% 40%/13% 100%/15,9%
Matovina M et al Fertil Steril. 2004 Mar Dana A et al Obstet Gynecol. 2009

Hermonat PL,et al. Virus Genes 1997. Skoczynski et al. Acta Obstet Gynecol Scand. 2011
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TABLE 1
Frequenoy of mismmiage by sodobehavioral and clinical chnmobers fics:wnivadate and muitivariate analyses.
Ho. of miscamiages
Mo of prognandos
Human papillomavirus infection in Sharaates ot =89 B ¥ R (%= 08 A O %L
couples undergoing in vitro ferilization Acga of man )
procedures: impact on reproductive =g 54 a 148 100 .00
outcomes >34 1 5 17 411 Ag-19.5 538 {120-240)
Aga of worman §)
A prompective sty was performed Lo xisess the relstionship hetween human pepillomavinis (HPV) infection in 533‘ 41 i3 148 100
e s A BN U e e w35 25 7 2840 227 {55243
20 weeka) s pesitive PV DNA testing inthe male parmer of infertile couples, compered with HPV negsiives, M ﬂfmﬁ‘ﬁ-ﬁ
:',:.d::»:‘:ued (B4 TR v 15 ). (Ferd] Stent® 201;95:1885-8, 22011 by American Saciety for Reprodoctive 231 a5 i i74 100
Koy Words: Abortion. ART, HPV infection, inferility, pragnancy Toss 3 43 a 209 126 30-83T
s of inlarlity™
Unmspiained 10 1 il 1.0
Farma 16 i} 0 227 [AA46-148.3)
Main a8 a 14 240 J026-21.00)
Coupli 3 1] 0 Q.90 ¥.03-27.88)
(TR 4 e
Ko 6 g 150 100 1
Yas i 4 667 1133 (132134 9) 1272 1-1E T
Mo 51 7 137 104
Yk 15 & 400 420 pa1-18.50)
(DU T G
Ho 63 10 155 100
Yes 3 3 LD BANT-TLE

T —
Node: OR — odds mia; O3 — confidenon indersal

increase in the risk of pregnancy loss when HPV
infection was diagnosed in sperm cells of the male
partner. When both partners resulted infected, the

miscarriage rate detected was 100%

Perino A et al Fertil Steril. 2011
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The presence of HPV in semen sample can be associated withzant

Results

mpairn

)

HPV-related spermatic modifications and their impact on fertility.

AUTHORS
(YEAR)

Lee et al
(2002)

Brossfield et al
(1999)

Connelly et al
(2001)

TYPE OF
STUDY

case control
study

case control
study

case control
study

‘

PATIENTS

control subjects
Patients HPV-DNA 16
Patients HPV-DNAAR

Patients HPV-DNA 6/11

Patients HPV-D
Patients HPV-DNA 3
controls DQA1

L1 HPV DNA

Control sperm washed

Transfected centrifuge-
washed
Transfected Isolate-
washed
Transfected, TYB-
washed
Patients HPV-DNA 16
Patients HPV-DNA 18

Patients HPV-DNA 6b/11

Patients HPV-DNA 31
Patients HPV-DNA 33
Patients DQA1

-

TOTAL
MOTILITY (%)

74.0+ 0,6

56.1+ 0.5
47.1+0.5

53.4+0.6
46.0+1.3

51.5+0.15

75.0+0.45

90.0+0

93.0£0.10

94.0+0.40

48.0+0.2
47.5%0.1

36.5+0.1

55.0+0.5
48.5+0.7
37.5+0.2

15.5+0.11

19.0+0.04

38.5+0.61

33.5+£0.05

37.0£0.70

5.5+0.2
11.0+0.2

6.5+0.1

14.5+0.1
13.0+0.3
11.0+0.4

HEAD (MM)

3.0£0.0
1.3+0.1
2.9+0.0

2.1+0.0

2.7+0.0
3.0+£0.0
2.7+0.0

1910
3.1+0
4.1+0.03
3.6+0.12

3.7+0.01

1.8+0
270

1.8+0

2.8+0.1
270
3.1+0

9 eligible studies aimed on this field

TAGE T-LINE NEAR
HYPERA VELOCIT VELOCIT
CTIVE Y Y
(%) (MM/SEC) ™M/S)
2310.1 58.4+0.2
14+0.1 40.1+0.7
2.3+ 0.1 53.0+0.2
33+0.1 51.4+0.4
24+0.1 52.0+0.4
29+0.1 473+1.3
43+0.3 49.6+1.0
0.5+0.02 23.5+0.02 43.5%+0.02
4.0+0.09 24.5+0.07 57.5%0.02
8.0+ 0.38 31.5+0.2 73.5+0.05
1.0+0.10 26.0£0.10 56.5%+0.25
4.0+0 26.0+0.10 58.5%+0.05
1.0+0.1 38.5+0.3
1.0+0.1 55.5+0.7
0+0 31.5+0.1
2.0+0 45.5+0.3
00 42.5+0.4
2.0+0 47.5%+0.2

" PERCEN STRAIGH CURVILI
PROGRESSIV AMPLITUDE
EMOTILITY  LATERAL

%

N

AVERAGE
PATH
VELOCITY
(MM/SEC)

34.0+0.04
41.0%+0

47.5+0.05

37.5+£0.25

36.0+£0.20

28.0+0.1
36.0£0.5

23.0+0

30.5+0.1
28.5+0.3
31.5+0.1

A |

LINEARIT
Y (%)

57.0£0.04

44.5+0.11

44.5+0.14
47.0%0

46.5%0.35

56.0+0.2
47.5%+0.2

57.0+£0.2

52.5+0.5
52.5+0.2
49.0+0.4
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Lee et al * Sperm motility was reduced in the presence of hrHPV-DNA E6-E7 fragments,
 the percentages of progressive motility were lower in sperm exposed to the all
SmaT HPV-DNA [except genotype 33],
O et Hn ot WA Ty  the amplitude of lateral head displacement was decreased after exposure
fosdeomintaraiinm ot mabamm eesoinit] to HPV-DNA type 16 and lr-HPV-DNA.

inde, Colfinsn 92350

e Observation was made after two hours of

incubation.

* This data suggests that HPV-DNA required

Brossfield et al

Connelly et al an adequate interval time to determine

molecular changes in regulation of sperm

motility apparatus.

H
Uman sperm deoxyribonyee;

) €IC acid f; :
'Pes of papillonsgyiy ementaiont,,

. NA I
sk maVlTUSD
§ Exogenous Human Papillo e,
i auus”; MD, Phi
Tenaﬂt‘] o , M ) 4 p . Chan, Py,
gt NLAR TS e 10, HOLD, v,
oo Washing . S ——y @ Linde, Calfy iliam €. Pagog, \pp ndt Alan Ring, g
1
) OSS\*-TE"DWHM
ERALYN E TR
== |
Brossfield et al. J Assist Reprod Genet. 1999 Connelly DA et al Am J Obstet Gynecol. 2001

Lee CA et al . Gynecol Oncol. 2002
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. Concentra sperm Normal Viabilit
Autors (year) Study type Patients tion V(z::lxlx)ne count pH motility % L %
(10*6/ml) (10%6)
: = +
[nEelBllA A e 32.0 #11.2 94.2 365 29.0:11.4 8.8+ 6.2 E00%
g patients n=61 7.1
ross- " . .
H +
Garolla sectional  'Mfertile non-infected patients 3, 0, g g 108.8 £ 44.5 47.8+11.0 5+43 s
et al. (2013) clinical =10, 8:.;+
Control subjects n=92 51.3+84 156.0 £ 42.9 53.4+ 114 24347 >
Garolla HPV-infected patients n =22  29.0+10.3 3.1£0.9 87.7+36.3 7.6+q2 29.6+14.2 19p+63  81.3+63
L (2012 Case- control Control subject n =13 30.5+9.8 3.3+£1.0 98.8 +46.7 7503 424 +£22.7 214 +75 83.8+8.3
et al. (2012) L1-incubated sperm (pool) 22687 204+65  82.8+8.7
Sex”a:‘;\j(ci;":_sl%bjws 575304  2.9%16 1743+1158  7.7#03 37.7+16.8 31f+s  835:79
Cross- 5 .
Foresta sectional  SSXvallvactive sublects HPV() 605,310 24+ 16 1758:1545 76402 53.7£18.2 3310111  846£86
et al. (2010 a) clinical n=90
virgin subjects n=100 583:201 27+ 15 1745:1647  7.6403 53.719.0 3281106 836:7.6
Cross- . . . .
.
Foresta sectional infected infertile patients 3544 211 30%11 1002734  7.6403 " 17.8f 9.1 783t
et al. (2011 c) P, n=32 29.7:13.8 11.6
Patients with genital warts o3 0y 350 26:17  167.6+1117  7.7402 36.2+18.7 326107 802:9.1
HPV (+) n=14
Patients with genital warts 813+
+ + + + + +
T 562:33.8  08+18 177.1+1264  7.4:jp3 56.2+19.8 363 14.4 os
subjects with HPV+ partner 0 0 230 28+12 172841102  7.6%). 38.4+13.2 d+112  824:88
HPV(+) n=27
subjects with HPV+ partner
. 501223  25+13  178.4+1023  7.7:d4 53.8+16.5 $+112 824188
Foresta et GreeE HPV(-) n=39
sectional
al. (2010 b) clinical Infertile patients HPV (+) n=11  30.0£21.5  2.9%1.9 99.4+ 88.8 7.7 +0) 33.9+15.9 32§9+13.9 79.8:86
L 84.6¢
Infertile patients HPV () n=97 ~ 352423.0  3.0+15  102.9+100.9  7.6+0.3 51.7+16.2 1+11.1 g
Fertile controls HPV (+)n=2  60.5+31.5  25%16  1755:131.6  7.6%0.2 55.5:17.6 35+106 81.7:9.4
Fertile controls HPV (-)n=88  58.7+30.8  2.6+16  176.0:139.6  7.7:0.2 54.2:17.9 33.0:13.5 83.9:80
Rintala High-risk HPV DNA (+) n=10 3.07 7.37 65,2
case control i X
et al. (2004) High-risk HPV DNA(-) n=55 4.03 7.51 69,6

Rintala et al. Detection of high-risk HPV DNA in semen and its association with the quality
of semen. Int J STD AIDS. 2004 Nov
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Foresta et al

Semey
paﬂl”oma

hmg pmcedures do : eli
sperm infeg, clinn et

an
" infertie Panems

ad ® WA ot “
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“ag\ e “ \\3“ ,ﬂh",\h’n”‘“"m
e i

Results

» Significant reduction of sperm motility in HPV-DNA infected men

« HPV-DNA was detected frequently in exfoliated cells [77.8-100%]

* Spermatozoa infection was found in 72% of infertile men

* All the remaining spermatic parameters resulted comparable between

infected or not-infected patients

* Found a reduction of mean progressive motility in HPV-DNA positive sperm

e Infertile sperm men had ASAs (anti sperm antibodies) more frequently than
fertile men

« HPV-DNA infected men with positive sperm-Mar test (ASAs presence) had at 24
months lower motility than negative ones.

« Many cases of reported idiopathic asthenozoospermia do not presented any

risk factor except for the positivity to HPV-DNA genome

Foresta C et al Fertil Steril. 2011
Garolla et al. Fertil Steril. 2013 Jan

Foresta C et al Fertil Steril. 2010 Feb
Foresta C et al. Fertil Steril. 2010 Oct
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W
. th
?-’Qfa,? ‘%?r '?Qr "’f‘

By, O Cep
> -enlu,"'u-. Sos. Q”ﬁ. o(fn,

Direct swim-up Discontinuou(sF].)erﬁ)ity Gradients
ico

reduces only 24% the HPV sperm infection
reduces only 30% the HPV sperm infection

Modified swim-up

slight decrease of sperm motility
viability and DNA integrity

~ 01’ ’”v ~
sperm infection cannot be removed by classic washing \/‘.{ g 'l?
- \/

procedures

Foresta C et al Fertil Steril. 2011
Garolla A et al. Hum Reprod. 2012
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Ability of infected semen to vehicle exogenous HPV-
DNA and its impact on pregnancy evolution.

11 studies (all in-vitro) analyzed the ability of sperm to carry exogenous HPV-DNA infection into oocyte and embryos, the

blastocyst expression of viral genome and its impact in terms of fertility, implantation and embryonic effects.

n Outcomes

» Increased incidence of apoptosis (integrity of exon 5 and 8 of p53) in sperm cells exposed to

E6/E7 region derived from the HPV-DNA types 16 and 18.(Connely et al. 2001 and Lee et al 2001)

» HPV-DNA infected sperm is able to transfer HPV-DNA into blastocyst and at cells of the

reproductive tract. (Chan et al 1996)

» In the Blastocysts the exogenous HPV-DNA is present both in the the inner cell mass

and throphoblast cells. (Cabrera et al 1997)

=== |
Cabrera M et al J Assist Reprod Genet. 1997 Connelly DA et al.Am J Obstet Gynecol. 2001

Chan PJ. Et al. Mol Reprod Dev. 2000. Lee et al. Gynecol Oncol. 2002
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HPYV is localized at the equatorial region of sperm head
Foresta et al
(interaction L1 and Sydecan-1)

Hep il trea

HPYV infected sperm is able to transfer both the capsid protein L1 and E6/E7

viral genes to the oocyte with a subsequent gene expression by transfected
HPV16-L1 + Syndecan-1

blastocyst

“

HPV16-L1 + Syndecan-1 after Hep 11l freatmen

Transfecting blastocysts with E6-E7 region of HPV genotype 16,18,31,33, observed the

Calinisan et al presence of DNA fragmentation only in subgroups of blastocysts infected by HPV-

DNA type 16.

You et al HPV-16 oncogenes genes may be responsible of Throbhoblast death.
(placenta alteration? k=3 Spontaneous miscarriage?)

Foresta C et al PLoS One. 2011
Calinisan et al J Assist Reprod Genet. 2002

You H, Liu Y et al Mol Cancer Res. 2002
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Demonstrated the differences of HPV-DNA growth inhibition effects

Hennemberg et al related to the embryo-stage cells.

> 25,9% less Blastocyst formed with HPV 16 exposure

» 25.9-31.8% more degenerated embryos with HPV 16 exposure

» The direct effect of growth inhibition was found only at 2-cell embryo-
stage but not at the 4-8 cells one

The rates of apoptosis in HPV transfected trophoblast cell were 3-fold [2.4-3.7] and

5.8-fold [5.6-5.9] greater if compared with negative controls at 3 and 12 days.
Gomez et al

The invasion of transfected trophoblast cells progressively and significantly decreased

from day 3 until 15 after transfection [25.2-57.6% lower than negative controls]

Henneberg et al J Assist Reprod Genet. 2006
Gomez LM et al Hum Reprod. 2008
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Sperm is able to vehicle the viral genome in fertilized oocytes and blastocysts

HPV genomes are expressed in fertilized oocytes, blastocysts and trophoblast cells.

The viral genome could induce cell changes such as:

* zygote growth inhibition

e blastocyst formation decrease

« DNA fragmentation and apoptosis, resulting often lethal for early embryo

Main Outcomes
development

: & HPV extravillous trophoblast infection induces cell death and may reduce placental

® HPV infection may cause placental dysfunction and could be associated with adverse

pregnancy outcomes, (such as early pregnancy loss)

It is unknown whether these in vitro findings might apply to in-vivo.
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In infected semen samples, HPV can be localized at different levels: in sperm, in

exfoliated cells or in both sites.

HPV was present on the surface of sperm cells, located at two distinct binding sites

-~
along the equatorial region of the sperm head (LL1-Sydecan-1)
!
b
rhsa,_,.
o ; = -, ,-. = ‘
A significant reduction of mean sperm motility was found in those of s aonren TR
subjects with HPV infected semen .
p
P
. . . L N U
No difference in seminal volume, viscosity, pH count, viability, and normal o

morphology in HPV-infected and non-infected semen samples.
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HPV, inducing an alteration of sperm motility, may play a major role in cases

of idiopathic asthenozoospermia and thus in male infertility.

Oocytes penetrated by transfected sperm expressed the viral genes,

suggesting an active transcription of viral genes by the infected oocyte

HPV-transfected blastocyst/trophoblast cells have an increased rate of apoptosis and a

reduced placental invasion into the uterine wall compared with controls
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Conclusion

 Concerning ART cycles

Significant persistence of infected sperm after sperm

washing procedures

-

HPV sperm infection cannot be removed by classic

washing procedures

HPV male vaccination_dhould be considered a
possible strategy for the prevention of HPV

semen impairment and improvement of

couple fertility outcomes
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