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Research progress of human papilloma virus immune evasion mechanisms TIAN Tian CAI Ai§ie HUANG Bing-
xue DAI Jiang-hong.  Department of Epidemiology and Health Statistics School of Public Health Xinjiang Medical Uni—
versity Urumgi 830011 China

[Abstract] Human papilloma virus infection can cause warts at infected site cancer and other pathological chan-
ges. Most people can eliminate the virus in 420 months after exposure to HPV  however the virus may continue existing in
the body andlead to precancerous lesions and cancer in a small number of people. The discrepant outcomes of HPV infec—
tion depend on multiple factors especially the interactions between host defense and virus whereby an effective host im—
mune response is particularly important. HPV escape from the host immune system is the key point of HPV persistence. In
this review we summarize relevant mechanisms of the evasion of the host immune system after HPV virus infection.

[Key words] Papillomaviridae; Immune system; Infection

( Chin J Dis Control Prev 2016 20( 11) : 11724175)

( human papillomavirus HPV) HPV HPV16 18 45 33 58 31 52 35 39
DNA 3 59 51 56
(E ). (L ) HPV o, HPV
( upstream regulatory region URR ), E .
E1.E2.E3.E4.E5.E6.E7.E8 7. HPV
DNA N B}
o L L1.12 HPV
; ( interferons IFNs) |
- URR E (interleukins ILs) . ( tumor necrosis
> T HPV L1 factors TNFs)
DNA DNA ( natural killer cell NK) HPV
50% \ T ( cytotoxic T cell CTL)
200 HPV * . HPV ;
CasBay 8.8’ HPV By CD4* T
HEV HPV o
’ 4 ~20 HPV
1 (81560539) 10%
’ 8 o ~ A
830011
)| (1991 - ) HPV HPV .
o : HPV . . HPV

1 E-mail: epil02@ sina. com °



2016

11

20 11

HPV

1 [13

HPV

HPV
HPV

2 “«

HPV

~

HPV

HPV

10

o HPV

3 . HPV

. HPV E2

2 HpV

HPV

”»

ES

* 1173 -

CD95
1446 : 6
ATP
o HPV
17
3
HPV NK \CTL
3.1 NK
HPV HPV
NK NK
¥ NK
: NKp30 ~NKpd4
NKp46 NKG2D
NK . HPV
HPV NK NK
° HPV NK
NK NKG2D
NK 0
NK NKp30  NKp46
20
3.2 HPV
T 21
T T .
B HPV
HPV
T
S o Lucs * HPV
3.3 CD4'T HPV T
23 2426
Thl CTLs HPV
o HPV E5
Thi 142
7 T Thi
Thl Th2
( 1L40) 2% 2
Th1 Th2



1174 -

CD4"T o
T ( regulatory

T cells Treg) TGF3.
IL40 Thl Thl
o HPV Treg
HPV Treg
IL40
¥ Cao Y HPV
Treg
Treg o
3.4 HPV
o I
IFN-«  IFN3
Janus ( Janus

kinase-signal transducer and activator of transcription

JAK-STAT)

| [FN—-y
T o
HPV 2( tyrosine kinase 2
Tyk2) Janus 1( Janus kinase 1 JAKI) JAK-
STAT

1( signal transducer and activator of transcriptionl
STATI) .

ducer and activator of transcription2 STAT2)

2 ( signal trans—

9( interferon regulatory factor9 IRF-9)

IRF3  IRFZ
IFN-«  IFN$ * .
HPV  E6 IRF3
IFN3 * E6 Tyk2
Tyk2 STAT1  STAT2
Tyk2 JAK-STAT 3“
IFN-a IFN-3
o HPV E6
IFNs N IFNs
35 .
HPV
NK
CD4"T
IFNs
HPV

Chin ] Dis Control Prev 2016  Nov; 20( 11)

HPV HPV
HPV HPV
HPV HPV
o HPV HPV 9
HPV6/11/16/18/31/33/45/52/58
HPV 4 HPV6/11/16.18
HPV 2 HPV16/18 o
2013 45 HPV
7 2016 HPV 2
o HPV
HPV
HPV o
HPV
. HPV
1 Doorbar ] Egawa N Griffin H et al. Human papillomavirus mo—

lecular biology and disease association J . Rev Med Virol
2015 25 Suppl 1:2-23.

2 Kajitani N Satsuka A Kawate A et al. Productive lifecycle of
human papillomaviruses that depends upon squamous epithelial
differentiation J . Front Microbiol 2012 3:152.

3 Tommasino M. The human papillomavirus family and its role in
carcinogenesis ] . Semin Cancer Biol 2014 26:13-21.

4 Burk RD Harari A Chen Z. Human papillomavirus genome vari—
ants J . Virology 2013 445(12):232243.

5 Bernard HU Burk RD Chen Z et al. Classification of papillo—
maviruses ( PVs) based on 189 PV types and proposal of taxonom—
ic amendments J . Virology 2010 401( 1) :70-79.

6  DoorbarJ Quint W Banks L et al. The biology and life-eycle of
human papillomaviruses J . Vaccine 2012 30 Suppl 5: F55-

F70.

J. 2008 12(5) :411415.

8  wvan Rijn VM Mooij SH Mollers M et al. Anal penile and o—
ral high-risk HPV infections and HPV seropositivity in HIV-posi—
tive and HIV-negative men who have sex with men J . PLoS
One 2014 9(3) : €92208.

9 . HPV J.

2014 20( 3) :209-212.

10 Senba M Mori N. Mechanisms of virus immune evasion lead to



2016 11 20 11

11

14

20

21

22

23

24

25

development from chronic inflammation to cancer formation associ—
ated with human papillomavirus infection J . Oncol Rev 2012
6(2):el7.

Nakahara T  Kiyono T. Regulation of human papillomavirus
( HPV) genome replication in the viral life cycle and its associa—
tion with the viral persistence and cancer development J . Ui-
rusu 2014 64( 1) :57-66.

Zhao KN Chen J. Codon usage roles in human papillomavirus

J . Rev Med Virol 2011 21(6) :397411.

Lagunas-Martinez A Madrid-Marina V  Gariglio P. Modulation of
apoptosis by early human papillomavirus proteins in cervical cancer

J . Biochim Biophys Acta 2010 1805( 1) :646.

Venuti A Paolini F' Nasir L et al. Papillomavirus ES: the smal-
lest oncoprotein with many functions J . Mol Cancer 2011 10:

140.

Lagunas-Martinez A Madrid-Marina V  Gariglio P. Modulation of
apoptosis by early human papillomavirus proteins in cervical cancer

J . Biochim Biophys Acta 2010 1805( 1) :646.

Jiang P Yue Y. Human papillomavirus oncoproteins and apoptosis

(Review ] . Exp Ther Med 2014 7(1):34.

Garnett TO  Duerksen-Hughes PJ. Modulation of apoptosis by hu—

man papillomavirus ( HPV) oncoproteins J . Arch Virol 2006
151(12) :23212335.

Song D Li H Li H etal. Effect of human papillomavirus infec—
tion on the immune system and its role in the course of cervical
cancer J . Oncol Lett 2015 10(2) : 600-606.

Epling-Burnette PK  Bai F Painter JS
killer ( NK)

et al. Reduced natural

function associated with high—isk myelodysplastic

syndrome ( MDS) and reduced expression of activating NK recep—

tors J . Blood 2007 109( 11) :4816-4824.

Garcia-glesias T Del Toro-Arreola A Albarran-Somoza B et al.

Low NKp30 NKp46 and NKG2D expression and reduced cytotoxic

activity on NK cells in cervical cancer and precursor lesions J .

BMC Cancer 2009 9:186.

Amador-Molina A Hernandez—Valencia JF' Lamoyi E et al. Role

of innate immunity against human papillomavirus ( HPV) infec—

tions and effect of adjuvants in promoting specific immune response
J . Viruses 2013 5(11) :2624-2642.

Lucs AV DeVoti JA Hatam L et al. Immune dysregulation in

patients persistently infected with human papillomaviruses 6 and 11
J . J Clin Med 2015 4(3):375-388.

Bais AG Beckmann I Lindemans J et al. A shift to a peripheral

Th2-ype cytokine pattern during the carcinogenesis of cervical

cancer becomes manifest in CIN III lesions J . J Clin Pathol

2005 58( 10) : 1096-4100.

Seresini S Origoni M Caputo L et al. CD4* T cells against hu—

man papillomavirus48 E7 in patients with high-grade cervical le—

sions associate with the absence of the virus in the cervix J . Im—

munology 2010 131( 1) : 89-98.

Welters MJ Kenter GG de Vos van Steenwijk PJ et al. Success

or failure of vaccination for HPV16-positive vulvar lesions corre—

26

27

28

29

30

31

32

33

34

35

36

37

1175

lates with kinetics and phenotype of induced T—cell responses J .
Proc Natl Acad Sci U S A 2010 107(26) : 11895-41899.
Serrano ML Sanchez-Gomez M Bravo MM. Cervical scrapes lev—
els of insulindike growth factordl and insulindike growth factor
binding protein 3 in women with squamous intraepithelial lesions
and cervical cancer J . Horm Metab Res 2010 42( 13):977-
981.

Miura S Kawana K Schust DJ et al. CD1d a sentinel molecule
bridging innate and adaptive immunity is downregulated by the
human papillomavirus ( HPV) ES protein: a possible mechanism
for immune evasion by HPV ] . J Virol 2010 84(22):11614-
11623.

Prata TT Bonin CM  Ferreira AM et al. Local immunosuppres—
sion induced by high viral load of human papillomavirus: charac—
terization of cellular phenotypes producing interleukin40 in cervi-

J . Immunology 2015 146(1):113421.
van der Hulst JM

cal neoplastic lesions

de Jong A van Poelgeest MI et al. Human
papillomavirus type 16-positive cervical cancer is associated with
impaired CD4 * T-cell immunity against early antigens E2 and E6
J . Cancer Res 2004 64( 15) :5449-5455.
Visser ] Nijman HW Hoogenboom BN et al. Frequencies and
role of regulatory T cells in patients with ( pre) malignant cervical
neoplasia J . Clin Exp Immunol 2007 150(2) :199-209.
CaoY Zhao] LeiZ etal. Local accumulation of FOXP3 + reg—
ulatory T cells: evidence for an immune evasion mechanism in pa—
tients with large condylomata acuminate J . J Immunol 2008
180( 11) : 7681-7686.
Lépez de Padilla CM  Niewold TB. The type I interferons: Basic
concepts and clinical relevance in immune-mediated inflammatory
diseases J . Gene 2016 576(1 Pt 1) :1421.
Ronco LV Karpova AY Vidal M et al. Human papillomavirus
16 E6 oncoprotein binds to interferon regulatory factor-3 and inhib—
its its transcriptional activity J . Genes Dev 1998 12( 13):
2061-2072.
Li S Labrecque S Gauzzi MC et al. The human papilloma virus
( HPV) 48 E6 oncoprotein physically associates with Tyk2 and im—
pairs Jak-STAT activation by interferon-alpha ]

1999 18(42) : 5727-5737.

Oncogene

Senba M Mori N. Mechanisms of virus immune evasion lead to
development from chronic inflammation to cancer formation associ—
ated with human papillomavirus infection J . Oncol Rev 2012

6(2) :el7.

J. 2013 35(7) :552-554.
Newman PA Logie CH Doukas N et al. HPV vaccine accepta—
bility among men: a systematic review and meta-analysis J . Sex
Transm Infect 2013 89(7) : 568-574.
( 12016-03-08)
( :2016-0546)

( : )



