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Advances in research on mouse models of papillomavirus infection
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Peking Union Medical College (PUMC) ; Beijing Key Laboratory for Animal Models of Emerging and Reemerging Infectious
Diseases; NHC Key Laboratory of Human Disease Comparative Medicine, Beijing 100021, China)

[ Abstract] Although available human papillomavirus ( HPV) vaccines can effectively prevent HPV infection, there
is still no effective treatment for individuals who are already infected. HPV exhibits species-specific tropism, thereby
limiting understanding and research on HPV infection and carcinogenesis, and there are not ideal animal models, in
particular mouse models, for HPV infection. In 2011, mouse papillomavirus type 1 ( MmuPV1) was isolated, which can
naturally infect mouse strains, and induce different kinds of tumors like HPV, and it is also the only model available for
studying HPV-related diseases. This optimal model is widely used, for the reason that the MmuPV1-infection mouse model
is a key tool for research because of its small size, easy modification, and the availability of abundant commercial reagents,
and so on. Therefore, this mouse infection model provides us with a critical platform for extended HPV studies. In the
current review, we summarized related studies about MmuPV1, in order to better facilitate new research on the
pathogenesis, prevention and treatment of HPV infection.
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O A =Rt BT pRE T, 43000 S A0 DU AL
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Table 1 Summary of MmuPV1-infected mouse strains and tumor induction at different anatomical sites

B (HEN SR AL GRS =il E= BTN
Deficiency Strains Muzzle Back Tail References
e ~ Aep e ~ Atk Ba ~ Atk i
T . s T b .
Normal No tumor No tumor No tumor
ﬂ:‘,ﬂ# i %H Pr] H JB7
(i} CSTBL/6J* Tl i JeleE [28]
Normal No tumor No tumor No tumor
s ool EERINE el
1E% S/RV/Cri-ba/ba AA E‘H\T'WZ; A (18]
Normal Not test Papilloma Not test
9 VAl Rt et LA -
Normal Not test Not test Papilloma
Eit S FIARA Rt AIAR -
Normal Papilloma Not test Papilloma
T 2 T e A
: - [31]
T cell deficiency NU/J-FoxN1™/J No tumor No tumor Not test
T4 7 FER 134 i 2| Lo Rd '
Wi 6 Co o1 ALl AT e -
T cell deficiency Papilloma Trichoblastoma Papilloma
T 2L A A EPR N
. nu [25]
T cell deficiency BALB/c-FoxNI Not test Not test Papilloma
T AR FLIMRI SERNEA Uk FLIOHRI
R nu nu [29]
T cell deficiency NMRI-FoxN1™/ FoxN1 Papilloma Trichoblastoma Papilloma
T A — LA SRR EERI -
T cell deficiency r Papilloma Papilloma Papilloma
T v FER RN FER e
Wi N AL Al ALl -
T cell deficiency Papilloma Papilloma Papilloma
B Ak e S TR HHR
o miCen [29]
B cell deficiency B6. 12952-lghm /] No tumor No tumor No tumor

TRB Ak T —— AR A AR -

T&B cell deficiency Papilloma Trichoblastoma Papilloma
T&B 4 4 2 S wa | SR 5| S IR
E]H@@%.FH SHO-PrkdescidHrHr zL%/UU; ?LJ:*HU:; ZL%/HU; [30]
T&B cell deficiency Papilloma Papilloma Papilloma
NCI SCID/Ner
T&B G K (BALB/c T3 Te TE It TE IR (28]
T&B cell deficiency NCI SCID/ Ner No tumor No tumor No tumor
(BALB/¢ background)
T&B il B " FLk R BRI A
—— scid /q [29]
T&B cell deficiency B6.CBI7-Prkde™*/Sa] Papilloma Trichoblastoma Not test
T&B 2L B u JeiheE Tl JehhiE
B scid [29]
T&B cell deficiency NOD.CBI7-Prkde™/Sz) No tumor No tumor No tumor
CD4™ T 2Bk Te i TR JC I
il @%‘IH B6. 12982-Cd4mIMak /] e b bR [29]
CD4* T cell deficiency No tumor No tumor No tumor
+ /7. i B B
CD8* T AW b6, 12950-Cag e TR TR TR -
CD8* T cell deficiency No tumor No tumor No tumor
CD40 FLIA BRI Te TE I TE IR
B6. 12952-Cd40tm11Imx/ (28]
CDA40 ligand deficiency ? tm /) No tumor No tumor No tumor
NK 40 g Bk b AA A Jehhie
B6. 12952-Del 1d2-Cd1d1) 1 (26]
NK cell deficiency 6. 12952-Del (3Cd1d2-Cd1dT) 1Sbp/] Not test Not test No tumor
BT I R AR KO T JEhb M -
Type I IFN receptor deficiency No tumor No tumor No tumor

HPV YL AT P2 e B T Er B A 5.2 ZLLUEmE BURs| 2 R Bk X Em BN s
g4 WA T BEEE . MmuPV1 AR AR
B, RO AR A AR a3 XD A, L s 5 HPV RGO, I H &840
MmuP V1 84/ UL AE AT DT B iR 7 2 MBS A 0 5 B 5 AR B 2 £ 4/ B &R, MmuPV 1
PR TR Bz Bk b Rz 20, o] e A B R E, B B

<y
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AR 20 P MmuP V1 e/ BUBE B AT /R Sy PV
S B2 I35 96 R RE R 1) — A 1 B AR
5.3 FAKERBSHEXALAEEREERLEXEK
R B /INEh AR B

KREZH PV BT LUk 50, R0 Bz ik ol Al
RGP o 1 MmuP V1 AN ] B GY B7 Jik 28 01 RS
JR e R R R MmuP V1 /N BB AT L
9k Sz SR K B, 38 T 24k e Rt RO TR Rk e
MmuPV1 Ji5, AT 4 #8145 B f g s . HPV
ARG BRI L AR B AR, O B R L E R T
I 3 LS T 2 T HPV R e 80 | X
Sedk B M AR B R TR R R R E S R,
G5 FR I, MmuP V1 BRGNS RIAN AR B2 )ik | 1
Jis T B 28 AR | 4k O Sk e B 55 0 AR ) B AEL AR
R A BT AR 22 18006 55 0 5 1) % 496 A RE 22 9 T
BLAGHE R
5.4 IKERBHEPTEREEHEIEFRLY
INh AR R

oA 4 (1) /N R R T AR IR MmuP VT )5 %
YL A T S 5 7 2k R TG AT UL L Sk g AR
AR T T AR SR EE /N BUBHE MmuP VL )5, Al AL
SRR AR | 2 AR R ) I R R T B
TR, B AR EOR LS BRI RE , (H 7 AR 0 AR VR KR
PR 45 Bl T AU B 25 S R PV 7= A i g
[l MmuP V1 FEG 5 /N B R A 6, (AR ] H2
PR RL/INEU A FR R B 1 5 RPN R, AR EgE,
AT IRATEAF G = NI/ RS R B, A it
— IS o e v A i T R R B

6 /M

WA FERFRN  HPV JR YL 5 A 2 5Lt
PIRA O, I, B BARPT HPV J7 & —A &
TR E Pk i, BLA HPV B S 4 A 4§
HPV $% 3L F/N R sh il e PV R RS s )
RIS 5 B AATREAR T HPV Y5 05 0 2 i i
T2 DA SO #E L i PO R A A R K AR
SRR E T HPV E6 A1 E7 3 PR 2 32 2 Ui 3
B, (B HPV YL 15 A PR | [a] i) 75 28 H e i 5
R, nisi e oy Bk M B R FE R R A DL S
PEIN 55, A ik — g, N, 8 W BN g
HPV YL sh B o TAE .

YT RIS T B M AN e e I, AR Y
HPV R S YA S A AR T 2 IRE, TERM K

(%31 A EE TR HPV 1S L sh sl o4 |
M) A PV IR (H A A e AR A PR PR
il TR Ot — 2 N OB AR E Y MmuP V1
RERRAY/IN IR, S AR WA M (B A FL Sk TR B, T T
PV Ji B O KA SC AL 5T, D9 HPV kg
LEURHLTIOT TS T2 A2
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