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Characterization of human papillomavirus type 120:
a novel betapapillomavirus with tropism for multiple
anatomical niches
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Table 1. Prevalence of HPV120 infection from different anatomical sites and lesions

Type of specimen Total no. of No. of HPV120-positive Prevalence of

samples® samples HPV120 (%

Oral cavity (rinse specimens| e ' 09
6 0 0
6 0
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the largest database of globally circulating HPV-6 genomic variants

total of 130 new complete HPV-6 genome sequences (out of 190)

association of HPV-6 variant lineages/sublineages with:
- geographical location
- anatomical site of infection/disease
- gender
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The initial steps leading to papillomavirus infection
occur on the basement membrane prior to cell
surface binding

Rhenda . Kines, Cynthia D. Thompson, Douglas R. Lowy, John T. Schiller, and Patricia M. Day'
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The initial steps of HPV infection take place on the basement membrane, in
contrast to the typical viral infection that is initiated by binding to the cell
surface.

The basement membrane is the site of a series of conformational changes in
the viral capsid that leads to protease digestion of L2 and exposure of its N
terminus.

5. Entry into the cell (via endocytosis)

4. Furin cleavage of L2
and binding to second
HPV receptor

3. Conformational - %::'9 Basal cell
change of the
viral capsid

6. Release of viral DNA
into the nucleus

1. Binding to the
basement membrane
and/or extracellular

matrix
Jm

Basement membrane 2 Binding to first host cell
receptor (heparan sulfate
proteoglycan-HSPG1)

Sapp M, Day PM. Virology 2009;384: 400-9.
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Prevalence of Human Papillomavirus in
Adolescent Girls Before Reported Sexual Debut
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Background.  Human papillomavirus (HPV) vaccines are recommended for girls prior to sexual debut because
they are most effective if administered before girls acquire HPV. Little research has been done on HPV prevalence in
girls who report not having passed sexual debut in high HPV-prevalence countries.

Methods. Using attendance registers of randomly selected primary schools in the Mwanza region of Tanzania,
we enrolled girls aged 15-16 years who reported not having passed sexual debut. A face-to-face interview on sexual
behavior and intravaginal practices, and a nurse-assisted self-administered vaginal swab were performed. Swabs were
tested for 13 high-risk and 24 low-risk HPV genotypes.

Results,  HPV was detected in 40/474 (8.4%:95% confidence interval [CI], 5.9-11.0) girls. Ten different high-risk
and 21 different low-risk genotypes were detected. High-risk genotypes were detected in 5.3% (95% CI, 3.5-7.8). In
multivariable analysis, only intravaginal cleansing (practiced by 20.9%) was associated with HPV detection (adjusted
odds rati .19, 95% CI, 1.09-4.39).

Conclusion. This cohort of adolescent Tanzanian girls had a high HPV prevalence prior to self-reported sexual
debut, and this was associated with intravaginal cleansing. This most likely reflects underreporting of sexual activity,
and it is possible that intravaginal cleansing is a marker for d sexual debut or ive sexual behaviors.
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One virus, one lesion—individual components of CIN lesions
contain a specific HPV type
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No Evidence for Synergy Between Human
Papillomavirus Genotypes for the Risk of
High-Grade Squamous Intraepithelial Lesions
in a Large Population-Based Study
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Background.  Multiple human papillomavirus (HPV) genotypes may be independently or synergistically
associated with risk of high-grade squamous intraepithelial lesions (HSILs). We evaluated the risk of HSIL in
ed with multiple HPV genotypes.
A population-based stratified sample of 39 664 cervical cytology specimens from women residis
were evaluated for cytologic abnormalities and HPV genotypes. We calculated the risk of HSIL in
women infected with a single HPV genotype and the risk in those infected with multiple HPV genotypes.

Resulls. The highest tisk of HSIL was observed for HPV-16 (0.036), followed by HPV-33 (0.028), HPV-58
(0.024), and HPY-18 (0.022). For most types, we observed a greater risk of HSIL in women infected with multiple
carcinogenic HPV types. In contrast, the risk of HSIL was similar in women infected with HPV-16 and other types,
compared with women infected with HPV-16 only. We observed an increased but plateauing risk of HSIL in
with multiple types. compared with those infected with a single type, with risk ratios of 15
(95% confidence interval [Cl], 1.2-1.8), 1.7 (95% CI, 1.3-2.4), and 1.4 (95% CI, 0.83-2.5) for women infected with
2,3,and 24 genotypes, respectivel

Conclusions. In the largest population-based study of HPV genotypes and cytologic outcomes so far, we did
not see more than additive elfects of PV types on the risk of HSIL in women infected with multiple types.
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Imunologija okuzbe s HPV

HPV

Viral characteristics

exclusively intraepithelial pathogens (avoidance of antigen presentation)
do not lyse keratinocytes (no cell death, no inflammation)
no blood-borne phase of the HPV life cycle

|

only minimal amounts of replicating virus are exposed to immune system

Viral characteristics

HPV

HPV encode proteins that inhibit apoptosis and delay the differentiation
program of the infected keratinocyte

HPV downregulate interferon responses and disable the epithelial LCs

|

the virus is practically invisible to the host who remains ignorant
of the pathogen for long periods of time

Natural History of HPV Infection

6-12 months
Cell-Mediated Seroconversion
Immune nti-L1

Response Antibody

— R

- antibody response to HPV infection is slow and weak

- only 54%-69% of women seroconvert within 18 months of incident infection

Natural History of HPV Infection

6-12 months 8-14 months
Cell-Mediated Seroconversion
Immune Anti-L1
Response Antibody
& ‘ Clearance ?
ﬂ Sustained clinical
= remission ?

Persistent or
progressive
disease

Natural immunity against HPV

54%-69% of women seroconvert; low-level antibodies

VS.

Vaccine induced immunity against HPV

virtually all women seroconvert; high-level antibodies




Redetection of Cervical Human Papillomavirus
Type 16 (HPV16) in Women With a History of
HPV1e6

The Journal of Infectious Diseases  2013;208:403-12
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Background. The purpose of this study was to examine the rate of and risks for cervical human papillomavirus
type 16 (HPV16) redetection in women with documented or suspected HPV 16 infection.

Methods. A convenience sample of women aged 13-21 years were seen at 4-month intervals for HPV DNA
testing and cytology. Serum samples were obtained at baseline and annually.

Results. A total of 1543 wor entered the study. Of the 295 women with detection of HPV16 DNA and subse
quent clearance, 18.1% had HPV16 redetected by 8.5 years (88% cleared thi
247 women who had antibodies to HPV16 and were HPV16 DNA negati
tected by y
partner or ha
thelial neopla:

Conclusions.

second detection by 3 years). Of the
e at baseline, 1 » had HPV16 rede-
r 5. Risks for redetection included douching, current use of medroxyprogesterone, reporting >1 sex

ervical intraepi-
tion.
ed with sexual

exposure and appear benign. Interpretation of the studies is more ex in women with prevalent infections as it
appears that this small subset reflects women with persistence already present at entry.

Risk of Newly Detected Infections and Cervical
Abnormalities in Women Seropositive for
Naturally Acquired Human Papillomavirus Type
16/18 Antibodies: Analysis of the Control Arm of
PATRICIA

The Journal of Infectious Diseases  2014;210:517-34
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Why are vaccines "better” than nature ??

Why are vaccines "better” than nature ??

Natural infection
- no viraemia, poor access of virus to lymph nodes

HPV vaccines
- delivered intramuscularly
- rapid access of VLPs to blood vessels and local lymph nodes

BONUS

VLPs are very immunogenic:
- display many neutralising epitopes (more than native virion)
- induce good T-cell helper responses for B-cells
- important for robust antibody and B-cell memory responses




1. Prevent binding to cell surface/basement membrane receptors

2. Prevent the conformational changes in the virus needed for viral entry

A T—— Molekularni model karcinogeneze,
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genotipi HPV
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Sapp M, Day PA. Virology 2009;384: 400-9.
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Type-Dependent Integration Frequency of Human Papillomavirus

Genomes in Cervical Lesions A review of over 190 integration loci confimed that HPV integration sites
Svetlana okurova,' } .' Corina Driesch,’ are randomly distributed over the whole genome.
Peter Melsheimer,” Fjodor

and Magnus von Knebel Docberil

Cancer Res 2008:68(1):307-13
Wentzensen N et al. Cancer Res 2004; 64: 3878-84.

Table 2. Integrated HPV oncog: ipts in cervical samples

Normal CIN 1 CIN2 CIN3 CxCa Total

n (%) n(%) n (%) n(%) n (%) n
L
—t— &y - 4
HPVIG 0/111 (0) 0/61(0) 5/%3(6) 27/141 (19) 33/60 (55) 1% v~ CT———
—

HPVIS 0/22 (0) 0/6 (0) 0/13 (0) 0/8 (0) 33/36 (92) 85 Host DNA Host DNA
HPV3L 0/22 (0) 0/16 (0) 0/29(0) 3/29 (10) 2/ (14) 110
HPV33 /2 (0) 0/20 (0) /3 (0) 0/28 (0) 7119 37) 125
HPVAS 0/8 (0) 0/5 (0) 012 (0) 6/10 (60) 83) 39

0/186(0) 0/108 (0) 5/172(3) 36/216 (17) 5 (62) 835

Vousden K. FASEB J 1993; 7: 872-9.




DNA synthesis in cell cycle

P53 - the cell's quality-control checker
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Genome-wide analysis of HPV integration in human
cancers reveals recurrent, focal genomic instability
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Schiller JT, Lowy DR. Nat Rev Microbiol 2012;10:681-92.

Osnovni koncept diagnostike
okuzbe s HPV
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HPV test ?




Pathogenic role of the eight probably/possibly carcinogenic HPV
types 26, 53, 66, 67, 68, 70, 73 and 82 in cervical cancer

Gordana Halec,' Laia Alemany-* Belen Lioveras:* Markus Schmitt, Maria Alejo Franz X Bosch? Sara Tous;

Jo Ellen Klaustermeier? Nuria Guimerd,*” Niels Grabe ** Bernd Lahrmann®'° Lutz Gissmann,'' Wim Quint,
Francesc X Bosch,? Silvia de Sanjose,™* and Michael Pawiita' on behalf of the Retrospective International Survey
and HPV Time Trends Study Group'

eight HPV types which have been rarely but consistently identified as single HPV infections in about
3% of cervical cancers worldwide

55 CxCa tissues harbouring single pHR-HPV infections (2-13 cases per type) and 266 tissues
harbouring single HR-HPV (7-40 cases per type) from a worldwide cross-sectional study

in 55 CxCa tissues E6*I mRNA expression was 100%; high pl6INK4a, 98%; low pRb, 96%; low CyD1,
93%: and low p53, 84%

individual frequencies of five markers compared to HPV16 as a reference did not differ significantly

eight HPV types, when present as a single infection in CxCa, are biologically active and affect the same
cellular pathways as any of the fully recognized carcinogenic HR-HPV types

although this evidence is crucial for HPV-type carcinogenicity classification, per se it is not sufficient
for inclusion of these HPV types into population-wide primary and secondary prevention programmes

HPV Test

High genotypes coverage BALANCED = ARTIFICIALLY REDUCED

High analytical sensitivity BALANCED = ARTIFICIALLY REDUCED

High analytical specificity NECESSARY

High clinical sensitivity Illl
CIN 2+

High clinical specificity llll

Ideal HPV Test

optimal balance between clinical sensitivity and clinical specificity for CIN2+

aim to minimize redundant/excessive follow-up procedures for hr-HPV positive

women with transient hr-HPV infections and/or without cervical lesions

KAKKK

HPV assay with very high analytical sensitivity yield a large number of clinically
insignificant positive results
unnecessary follow-up, diagnostics procedures and treatment of healthy women
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Requirements of HPV tests in primary cervical screening

1. A clinical sensitivity for CIN2+ not less than 90% of the clinical sensitivity
of the hc2 in women of at least 30 years.

2. A clinical specificity for CIN2+ not less than 98% of the clinical specificity
of the hc2 in women of at least 30 years of age.

3. Intra-laboratory reproducibility and inter-laboratory agreement with a lower

confidence bound not less than 87%.
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Review
Nucleic Acid Tests for the Detection of Alpha Human Papillomaviruses
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2010 70 commercial HPV assays on the market

v

2012 125 commercial HPV assays (and 84 variants) on the market




HPV Tests

- only a small subset of HPV tests has documented clinical performance
- 75% of HPV tests on the market without a single peer-reviewed publication

- several clinically unvalidated HPV assays are used worldwide in daily practice

2010

2012

2014

70 commercial HPV assays on the market

125 commercial HPV assays (and 84 variants) on the market

\

145+ commercial HPV assays (and 90+ variants) on the market

non-validated HPV tests should not
be used in clinical management




