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ABSTRACT Objective: The human papillomavirus (HPV) minor coat protein L2 contains conservative neutralizing epitope which
can induce cross-neutralizing antibodies. It is beneficial to analyze the immunogenicity of L2 conservative neutralizing epitopes for the
development of HPV universal vaccines. HPV18 is the second most prevalent high-risk type worldwide, but the immunogenicity of the
18L2 peptide has not been reported. Methods: HPV18 L2 peptide (18RG-1) was synthesized by chemical methods and conjugated with
KLH to construct 18RG1-KLH; BALB/c mice were immunized five times with MF59/CpG-ODN or Freud's Adjuvant. Neutralizing anti-
bodies against oncogenic HPVs from a6, a7, a9 and «11 species were detected by pseudovirus neutralization assay. Results: The neu-
tralizing activity of the antiserum of the MF59/CpG-ODN group against all 6 detected types is equivalent to that of the Freund's Adjuvant
group. The antiserum of the MF59/CpG-ODN group ,which can at least neutralize 14 oncogenic HPVs, has broad-spectrum neutralizing
activity. The highest neutralizing antibody titers are against HPV45 (438) and HPV18 (325), followed by HPV68 (163) and HPV70
(150), all belong to a7 specie. Conclusions: It is discovered for the first time that conservative neutralizing epitope HPV18 L2RG1 can
induce broad-spectrum neutralizing activity (neutralizing activity against o7 species is the strongest). The results lay the foundation of the
development of broad-spectrum HPV vaccines based on L2 conserved epitopes.
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Fig.l Schematic diagram of 18RG1-KLH immunization regimen
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Fig.2 18RG1-KLH induced neutralizing antibodies against HPV18 in mice

Note: Data were expressed as xx SD, n=4. ns, P>0.05.
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Fig.3 18RGI-KLH induced neutralizing antibodies against «7-HPVs in

Neutralizing antibody titers

mice

Note: Data were expressed as xx SD, n=4. ns, P>0.05.
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Fig.4 18RGI-KLH induced neutralizing antibodies against «9-HPVs in

mice
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Fig.5 18RGI-KLH induced neutralizing antibodies against a6-HPVs and
o11-HPV in mice
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HPV16 L2 s rp FIER A BT N i 120 P IEER,
HA aa.17-36 N EEARAIERNIX LXK XFR RG-1 LR, 1%FE
A7 IRAB IS KLH () G 52 I 375 7] v A HPV16,-31,-52,-58 46 %
FRRLGI2E, ST RG-1 SR EKAE PV I ERSFHEAR SR (3R 1),
T ILFP RS HPV 6,-16,-17,-31,-33,-45,-58 [ RG-1 F i ikt
FT TR, LW T BR A R RN E) RG-1 R0 ki
KA P APURR K E SR G 25, BatCWwiEm
RG-1 #f ik, 16RG-1 31RG-133RG-1 & 58RG-1 (16 iE
PEBEG, FET I A % 2o i R AR e ) (R U A 7 )
¥ o9 WEMG, 5 o7 WIRASIY RG-1 RA47 A — & M7
25 (W3 1),

* 1 AEESF HPV RG-1 BIREX 51 ELE
Table 1 Sequence comparison of different types of HPV RG-1 homologous region

Species  Types

RG-1

o7 HPV18  16- D L Y K T C K Q

HPV39 16~ * * x R * x %
HPV45 16 * * x % % & % =
HPVS9 16 * * %k x k% %
HPV68 16~ E  * ox k% %
HPV70 16- * 1 * *k k x k%
a9 HPVI6 17- Q * % k% x k%
HPV3I 17- Q * x Q * x % A
HPV33 16 Q * * Q * % % A
HPV3S 17- Q * *x Rk x % A
HPVS2 16~ Q * *x Q * x x A
HPVSS 16~ Q * x Q * x % A
a6  HPVS3 16~ Q * x Q ok x k%
HPV66 16- Q * *x * % x % L
all  HPVZ3 16- Q * % % % % % %

s G T C P p D VvV vV P K V 35

* * * * * * * * * N * * _35
* * * * * * * * 1 N * * 235
A * * * * S * * I N * * 35
* * * * * * * * I N * * 35
* * * * * * * * * N * * 35
A * * * * * * 1 I * * * 36
A * * * * S * * I * * * 36
T * * * * * * * 1 * * * 35
A * * * * * * * I * * * 36
* * * * * * * * I * * * 35
* * * * * * * * I * * * 35
* * * * * E * * I * * 35
* * * * * E * * I * * 35
A * * * * * * * 1 * * * 35

o7 & T B R 45 HPV18,-39,-45,-59,-68,-70,-85,
Hrf HPV18,-39,-45,-59 B H 0L, XFRm fa i, HEMUE
I E/R 45RG-1 R KA HPVI8 cVLP [HGHE , 455K iR i%
¢VLP [ 7% X+ HPV18 [y rp G EAR 22, (L 18L1VLP
[ 1/100, 38 SR ANE AR EIAR,, (L BE Hh A HPV39,-45,-70, i
N 2 fi e 1A 10009, 53] e 5 45RG-1 Ay ik A 322 J5i 1
554 S (WFFE s HPV6 F1 HPV17 i RG-1 57 IR pg 5k
55 ,6RG1-KLH il 17RG1-KLH Hip[a] ofs 27 71 (14 H 1l 38 1 o
BT AR SRR . HE o7 WJE RG-1 RALKAY
TR A DLAGE , A SZXF o7 WJE 1 RG-1 07 IR TR
ABFFE. HPVI18 J2& o7 MEJ& Hi Hh 3 d i i 51 AR ST A B
18RG1-KLH B4 MF59/CpG-ODN f/¢ 71 22 Bk 25 /) R 1fiL 7 7 LA
PRI 14 FRE ], A o7 WIE R 6 FALLI(HPVIS,

-39,-45,-59,-68,-70) [ R RGP iR, AnEEXt HPV18,-45 [
J 43 B 1K 325 1 4385 % o7 MEJ@ A, i Al ARSI T S Rl
o9 B M E AR (BiH5 R4 68.5%M B FUE) K /0 2 F a6
WIEA 1 Fh ol 1 WIEA R AL, 3T RG-1 R RAREHTIEST
KB, RG-1 AH SRR SR g Sz 1) b Rt (4 S 25 T/
FRUBEARL ey DRI AT B AT A 25 1 AN B, AT
18RG-1 F A IRTE/N A A& T 0 &0 14 A RUB0 ) 3% o
FTAR, 2 W] 18RG-1 A7 REAREF 1 e )5t . Hai, vl i
B HPV JRZe (18 v R4 15 (81 AN B L (BRI 9 e 30, 7E /N U
YA AR B 7 h AT A AR B 100 A% A 1
PR EA 1R T, SR AT IT Y 18RG-1 F7 ik & 1
HR TG ORI A A 8 3 v REA R PR, DRI 18
RG-1 FARAERF L)1 HPV 2218 vh B AT
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FE R AT S A TGH0IZH L) HPV16 LIVLP Jhydkik, 3k
R o9 WJE h AR RGN RG-1 £A7, HET 3 Mk
TP AT HPV16 c VLIPS 3t 8, 134 cVLP $it
ML EEXT o9 S JE HPV B A AR SR , #8756 RG-1 =46
I A 2 FIEJE 89 HPV L1 h, a5 AL s 0% 8 HPV 1y
FIVERS, i 18RG-1 FA7 Jikths T3 1 45 A ZE [R)31 & HPVLL 44
# 18RG1-cVLP (177 2ok itk — b # & Hox o7 W@ 09 P fiE
P, (HEARY cVLP 5% Y L2 HOBT A 2 6 50551 ) r 1R 2
BUR , AR TFHE AR PRSP E R ZERE . O T IR ALEF X o7 M2
JE ARG, WA SRR LAY RG1-16L1 cVLP (AR 2, F —2
TAEFATHAHE 18RG-1 KA A Z ML & 1Y HPV L1 1 (Fy
il s& HPVI8 LIVLP fy 3R M X)), i £k 4K 75 B 48 % 4 4 14
18RG1-cVLP, SR )5 5 A PR H £ 1 /R o9 )& RG-1 KA
f HPV16 cVLP B35 N, SEBl L s EAbh, T2 5 ik HPV
LIVLP B2 HIBREE ; 141, 18RG-1 AL AT K A5 e
TR R E L2 RO E L R AL L2 FE I8 R T
FE AR A Cln 4 B 44 2 ) Trx P> B 1] TgyR 3 7t
PRECAE) T — 2D 4 i P A P

AW b T — o B A e R, R
MF59/CpG-ODN 534457 . MFS9 {551 58 0 FLAL G T K 1
LI, FE PG, TR AL G, L MFS9 S 4250 i IR
FEH Fluad® 3R Eoil, RHH 8 6000 T35, Bon i TR
G2 PERY . CpG-ODN J2 Toll KESZIR 9 BRCIR, AT 700 A
B.C.P PURheAY, C274 J& T C B, ] 5T B 40 IFIH A0 MO
FEARANM G (E 3BT, A S R 7R, MF59/CpG-ODNA/:
FIZH 5 CFA/IFA A/ ZH 55 K (1 PR ALK JEge T2 22 5
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