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Abstract Objective: To explore on recombinant human papillomavirus ( 16/18) candidate vaccine immunogenic—
ity evaluation. Methods: To study the correlation of the ZsGreen neutralizing antibody titer( based on pseudovir—
us) the average of the HPV — Luminex neutralizing antibody titer( based on beads) and the average of the ELISA
antibody titer. And to explore the correlation between potency( EDs,) and in vitro relative potency( IVRP) . Then
we compare the repeatability validation of all five methods. Results: The results of antibody titer by ZsGreen Lumi—
nex and ELISA show the antibody titers have obvious dose — effect relationship and candidate vaccine has good im—
munogenicity. By SPSS statistical analysis ZsGreen Luminex and ELISA correlation coefficient are 0. 791 0. 800
0.747( Spearman coefficient) for HPV 16L1 correlation coefficient are 0.734 0.625 0. 634( Spearman coeffi—
cient) for HPV 18L1. EDs, and IVRP have certain relationship. The RSD results of five methods are 5.3% ( Zs—
Green) 5.2% ( Luminex) 8.0% ( ELISA) 32.3% ( EDy)) 6.3% ( IVRP) . Conclusion: Established HPV
(16/18) vaccine evaluation assay provides multiple solutions to evaluate vaccine immunogenicity rapidly.
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Fig 1  The flow cytometry of the ZsGreen neutralizing antibody titer

A: HPV 16L1 Positive

1

B: HPV 1611 Negative

3

C: HPV 16L1 serum D: HPV 18L1 Positive

( ZsGreen.Luminex.ELISA)

E: HPV 18L1 Negative

Tab 1 The results of the average antibody titer by three methods( ZsGreen Luminex ELISA)

F: HPV 18L1 serum

HPVI6LI1 HPVISLI1
( average antibody titer of HPVI6L1) ( average antibody titer of HPV18L1)
( No.) ( Lot No.) ( dose)

ZsGreen Luminex ELISA ZsGreen Luminex ELISA
Al A200803002 D1 500 280 2048000 780 170 1136000
A2 D2 260 115 960000 370 80 384000
A3 D3 100 65 592000 140 75 232000
B1 A200803003 D1 480 270 3072000 900 325 1536000
B2 D2 195 145 1376000 510 160 496000
B3 D3 200 165 1228800 275 90 404000
Cl1 A200803004 D1 330 290 2496000 940 225 1376000
C2 D2 280 255 1728000 260 85 364000
C3 D3 160 80 832000 200 85 316000
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ELISA (r =0.800) ZsGreen ELISA
2 2 o (r=0.747) . HPV 18L1: ZsGreen
3 ( ZsGreen. Luminex ~ ELISA) Luminex (r=0.734) ZsGreen
ZsGreen | Luminex ELISA (r=0.634) Luminex
ELISA ELISA (r=0.625) .
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Tab 2 Spearman correlation analysis of three methods( ZsGreen Luminex ELISA)
HPVI6L1 HPVISL1
Spearman ( correlation coeifficient of HPV 16L1) ( correclation coefficient of HPV 18L1)
( correlation coefficient of Spearman)
ZsGreen Luminex ELISA ZsGreen Luminex ELISA
7sGreen ( correlation coefficient) 1.000 0.791™ 0.747 1.000 0.734™ 0.636™
Sig. (2 — tailed) — 0.000 0.000 — 0. 000 0. 000
) 90 90 90 90 90 90
Luminex ( correlation coefficient) 0.7917 1.000 0.800™ 0.734™ 1.000 0.625™
Sig. (2 - tailed) 0.000 — 0. 000 0.000 — 0.000
(N) 90 90 90 90 90 90
ELISA ( correlation Coefficient) 0.747* 0.800 ™ 1.000 0.636™ 0.625* 1.000
Sig. (2 - tailed) 0. 000 0.000 — 0.000 0.000 —
() 90 90 90 90 90 90
o 0.01 Corrrelation is significant at the 0. 01 leval( 2 - tailed
EDg, 3.
3 ED4, IVRP
\\ . ED,, IVRP
r=0. 791 .. =0, 800
N N
o
HPV 16L1
3 IVRP ED,,
;"minu | Tab 3 Comparison of IVRP and ED,,
e \\
/ N\ =0, 625 HPV 16ED HPV 18ED
a4 I HPV 16 Y HPV I8 ¥
r=0. 634 (Lot No.)  EDsy/pg EDsy /pg
g
HPV18L1
A200803002 0.001 41 53.5 0.001 15 33.5
2 3 ( ZsGreen Luminex. EIISA)
A200803003 0.002 04 41.0 0.001 22 34.5
Fig2 The correlation coefficient of three methods( ZsGreen Luminex
A200803004 0.002 23 38.5 0.001 62 29.0
ELISA)
3.3 (EDy, ) 3 3.5 5 ZsGreen
250 BALB/c HPV Luminex .ELISA  .ED,, .IVRP 5
1611 HPV 18L1 EDy,, o 4, - EDy,
3 RSD 32. 3% 4
3.4 IVRP 3 IVRP RSD:5.3% 5.2% 8.0% 6.3% -
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Tab 4 Repeatability of all five methods

. EDg

RSD
No.
( method) ( content) ( result) 1%
1 Zsgreen 36.9 38.1 33.0 32.6 33.8 34.3 32.4 33.1 33.2 32.1 33.5 33.8 5.3
( infection rate of positive) /%
2 Luminex MF1 18667.5 19323.5 19307 18641 20392 19696 19629 19417 19902 5.2
( MFT result of positive) 20742 18058 19366 17578 17306.5 18935 19377.5 19158 18688.5
18720 21021 18450 18481 19070 19598 19574 19259 19627 18873
20270.5 17310.5 18121 17763 18507 19376 17206.5 19325 21935.5
19806 19875 19674
3 ELISA oD 0.00786 0.00743 0.00795 0.00776 0.00843 0.00733 0.00881 8.0
( OD result of negative serum) 0.00781 0.00867 0.00681 0.009 0.008
4 EDs, EDs, /pg 0.00677 0.0083 0.0095 0.00414 32.3
5 IVRP EDs ( dilution) 89 93.3 97.6 83.9 86.5 82.5 85.3 82.2 6.3
HPV it —16L1
. = HPV
2 - — Fa
) h\ .
5 \i 6-10 ZsGreen
g 4
HPV
05 b
W HPV
i bl HPV
1 10 100 1000 10000
Dilution
4PRty=(A-D(1+(xC)B)+D: A B C D R
© A20090101 (Group01: Concentration vs Values) 216 1.33 89 0.0689 0992
A20090101 (Group02: Concentration vs Values) 2.14 1.34 933 00546 0.99
A AZ0090101 (Group03: Concentration vs Values) 2.11 1.44 976 00759 099
A20090101 (Group04: Concentration vs Values) 2.15 1.37 839 0.0587 0993
o A20090101 (Group05: Concentration vs Values) 226 1.62 855 0126 099
= AZ20090101 (Group06: Concentration vs Values) 222 1.37 825 00756 0997
A A20090101 (Group07: Concentration vs Values) 217 15 853 0.107 0997 LumineX
+ A20090101 (Group08: Concentration vs Values) 223 1.35 822 0.0542 0992
Weighting: Fixed HPV o
3 IVRP ’ @
Fig3 Repeatability of IVRP HPV 1) 6)
4 o
HPV - ELISA
o HPV
HPV HPV o 3
HPV
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