Immunogenicity of HIV VLPs
Bearing various forms of Env in
guinea pigs and macaques
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Stabilize Env trimers
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Native PAGE trimer binding assay
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Infer: trimer binding directly correlates with neutralization

P.Moore et al. J.Virol. 80:2515-2528 (2006)






Immunogenicity of VLPs

Number: 20 guinea pigs; 4 macaques

Route:
intradermal/intramuscular inoculations monthly (g.pigs)
Intradermal (macaques)

Dose:

5ug Env equivalents -g.pigs
20ug Env equivalents - macaques

Types:
gp120 SOS-VLPs UNC-VLPs Naked-VLPs




Binding antibody responses in guinea piqgs
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ELISA titers key:
Antigen/typd Adjuvant] gp120 Jdgp12Qgp4l AVER <1,000
gp120 CpG 80,000 JEXIE <100 1,000-10,000
gp120 CpG iis{oNefole] 5,000 <100 10,000-100,00t
gp120 | CpG, OS2I eNlill] 300 <100 >100,000
UNC-VLPs CpG iloJoNelole] n.d. n.d.
UNC-VLPs CpG 600,000 50,000
UNC-VLPs CpG 300,000 20,000 25,000
UNC-VLPs CpG 150,000 60,000 25,000
SOS-VLPs CpG [SlooNelole] n.d.
SOS-VLPs CpG 160,000 10,000
SOS-VLPs CpG 180,000 45,000
SOS-VLPs CpG 150,000 [ixe[efo)
SOS-VLPs | CpG, QS2mReloXeo/oly{oN0 o]0}
SOS-VLPs | CpG, Ribi jedsjsXelels} 9,000
SOS-VLPs CpG 650,000 18,000
naked VLPs CpG 600 <100 <100
naked VLPs CpG 6,000 n.d. <100
naked VLPs CpG 1,000 | 7,000 800
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Inference: VLPs rapidly induce high titer antibody responses



Epitope Mapping of sera by virus capture and peptide ELISA

mapping by virus capture competition

LE311 | 39F 15¢e | bi12 X5/sCD4 2G12 7B2 <40
Antigen/type Adjuvant (V3 loop) (CD4i) (mann.) gp4l 40-100
gp120 CpG 380 160 310 270 <40 <40 <40 100-1,000
gp120 CpG 400 <40 n.d. <40 >1,000
gp120 CpG, QS21 850 260 3,300 2,400 <40 <40
UNC-VLPs CpG 1,700 2,000
UNC-VLPs CpG
UNC-VLPs CpG 1,100 1,400 80
SOS-VLPs CpG <40
SOS-VLPs CpG 66 72
SOS-VLPs CpG, QS21 86 <40
SOS-VLPs CpG, Ribi <40 <40
SOS-VLPs CpG <40 <40
naked VLPs CpG <40 <40 <40 <40 45 <40 n.d.
naked VLPs CpG <40 <40 <40 <40 <40 <40 <40
RGN human HiVE | N/A 1,000 1,000 600 600 4,500 <40 2,000
mAb self competition IC50 (ug/ml): | oooa | o004 | o002 | 0006 | 0003 | o005 | 0003 |
mapping by peptide ELISA
V3 peptides
Antigen/type Adjuvant EINCTRPNNNTRKSI| TRPNNNTRKSIHIGP| NNTRKSIHIGPGRAF| KSIHIGPGRAFYTT | IGPGRAFYTTGEIG| RAFYTTGEIIGDIRQ| TTGEIGDIRQAHCN
gpl20 CpG <100 710 1,300 280 <100 <100 <100
gpl20 CpG <100 6,000 60,000 400 <100 <100 100
gpl20 CpG, QS21 <100 26,000 20,000 300 100 <100 100
UNC-VLPs CpG 175 700,000 300,000 6,250 690 570 200
UNC-VLPs CpG 394 56,000 320,000 600 600 <100 220
UNC-VLPs CpG 337 5,000,000 2,000,000 6,200 450 700 190 key:
SOS-VLPs CpG <100 . 20,600 150 160 <100 <100 <1,000
SOS-VLPs CpG 750 630,000 15,000 700 <100 <100 <100 1,000-10,000
SOS-VLPs CpG <100 87,000 15,000 310 200 160 <100 10,000-100,00(
SOS-VLPs | CpG, QS21] <100 91,000 23,000 370 150 150 <100 >100,000
SOS-VLPs | CpG, Ribi 210 2,000,000 500,000 4,400 370 490 300
SOS-VLPs CpG 850 300,000 107,000 1,300 377 330 250
naked VLPs CpG 120 130 100 1,400 <100 100 <100
naked VLPs CpG N.D. 410 400 <100 100 130 120
naked VLPs CpG 155 110 <100 150 <100 <100 <100
AEEN human Hiv{[ N/AT | <100 | 8,000 | 9,000 | 120 <100 | <100 <100




Neutralization activity in various assays

Column: 1 | 2 3 | 4 | 5 | 7 key:
Assay type: luciferase <4
Virus grown: 293T cells 4-100

Target cells: CF2 cells 100-1,000
Env isolate: JR-FL mac316 VSV-G JR-FL HXB2 1196 SF162 308T/H >1,000
Antigen/type (IC50) (1C90) (IC50) (1C90) (IC50) (1C90)  Jpost-cb4 (ic50) (IC50) (1C90) (IC50) (1C90) (IC50)
gp120 <4 <4 <4 <4 <4 <4 <4 n.d n.d. <4
gp120 <4 <4 <4 <4 <4 <4 <4 <4 <4 300
gp120 <4 <4 <4 <4 8 <4 35 10 <4 110
UNC-VLPs <4 <4 nd. nd. <4 <4 <4 nd. n.d. n.d.
UNC-VLPs <a* <a* <4* <a* <4 <4 <4 52 6 0
UNC-VLPs <4 <4 <4 <4 4 <4 <4 <4 79 <4 <10
UNC-VLPs <4 <4 <4 <4 4 <4 <4 <4 n.d. n.d. <10
SOS-VLPs <4 <4 n.d. n.d. <4 <4 <4 <4 n.d. n.d. n.d.
SOS-VLPs <4 <4 <4 <4 <4 <4 30,000 <4 4 <4 10
SOS-VLPs <4* <4* <4* <4* <4 <4 500,000 0
SOS-VLPs <4* <4* <4* <4* <4 <4 52,000
SOS-VLPs nd. nd. nd. nd. nd. nd. 200,000
SOS-VLPs <4* <4* <4* <4 <4 <4 200,000
SOS-VLPs <4* <4* <4* <4 <4 86,000
naked VLPs <4 540# <4 30# <4
naked VLPs <4 800# <4 n.d. n.d.
naked VLPs <4 800# <4 30# <4
HIV+ plasma 12 <4 | <4 <4 | <4 89,600
HIV+ plasma 10, 1,000 <4 | <4 <4 | <4 240,000
Column: 1 | 2 1 3 4 | 5 key: 6 7 key:
Assay type: luciferase p24 p27 <40%
Virus grown: 293T cells hPBMC hPBMC
Target cells: TZM-BL cells 100-1,000 hPBMC hPBMC
Env isolate: SF162 JR-FL 1196 BalL MLV >1,000 JR-FL mac251
Antigen/type (IC50) (IC50) (IC50) (@1:18) (@1:18)
gp120 n.d. n.d. -30%* n.d.
gp120 -29%* n.d.

UNC-VLPs

UNC-VLPs
UNC-VLPs <20 29
UNC-VLPs n.d. n.d.

n.d.
100%
100%
100%

n.d.

SOS-VLPs

100%

SOS-VLPs

SOS-VLPs

SOS-VLPs

SOS-VLPs

SOS-VLPs

100%
100%

100%
100%
100%
100%

naked VLPs 23 46 <20 <20 31
naked VLPs n.d. n.d. n.d. n.d. n.d.
naked VLPs <20 23 <20 <20 <20




Enhancing Abs don’t mask neutralization

JR-FL enhancement _ JR-FL neutralization
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Non-specific activity of Naked VLP sera

infectivity (R.L.U.)
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Trimer binding and neutralization
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Summary of macagque VLP immunizations.

Epitope mapping Neutralization

1196|SF162 308JR+FL. SF162 ([sivmag3is 92US715
; , bleed|3 bleed 3 bleeddeed Pbleed Bleed dleed|Dleed
161 <40*| <40* | <407 <404 <404 <404 <20| <40%
o] <40 <40+ 40 | <40{ <409 <40y <ao{Rl) <40
<0l <40| <40|| <40*| <40* | <40y 48 | <404 <40y 35 | <40%
<00} <40| <40|| <40* 50 <404 54 | <404 <4071 50 | <40%
. 0.23| 0.005]| 0.005 0.01% 0.01% >50| 1.03| 1.03
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VLP capture and neutralization

neutralization
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Infer: mADb binding does not predict neutralization



Difficulty of target

Cellular antigen Non functional Env Gpl20/gp4l
Gp120/gp41l monomer trimer
UNC, gp41 stumps

P.Moore et al. J.Virol. 80:2515-2528 (2006)



Summary

-VLPs elicit high titer binding Abs

-macaques and guinea pig sera specific for different epitopes
-weak neutralizing activity, weak frimer binding

-need to refocus on trimer

-also anti-cell Abs are a problem for measuring neut
..the native trimer binding assay is a useful solution
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