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NeutNet Project: Reagents and
Assays Employed

¥ A methods comparison in numerous international
labs using 11 viruses (7 PV) and 4 reagents: 4E10,
447-52D, TriMab, sCD4

¥ PBMC: stimulated (3-4 days, PHA), Nabs +/- virus

Inc 30 min, 150,000/well added over night, washed
and cultured (4-6 days), p24 meas. by ag. capture.

¥ % Neutralization Is calculated as:
[(p24 in control - p24 with Ab) X 100
P24 control]

¥ TZM-bl assay with pseudoviruses




Figure 1. HIV-1 Pseudovirus Neutralization Assay
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Summary: NeutNet Data

¥ Both EC p24 PBMC and TZM-bl pseudovirus assays
run for 7 viruses.

¥ In general, IC;;S/ICgys lower in TZM-bl pseudovirus
assay- more sensitive.

¥ While the qualitative patterns of neutralization are

similar for some reagents in both assays (ie, TriMa
and 447 anti V3), distinct examples exist (ie. 4E10
Zeptometrix plasmas) where the 2 assays provide
different results

¥ Recommend continuing parallel capacity for
primary cell based assays and PV assays In cellds.
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Frequency of Outliers

ID50: Based on GMT of 6 HIV-1 * sera

Pairwise comparisons of all groups tested by ANOVA (alpha = .01). Significant
differences with one or more assays are represented by O+.0




Conclusions

Uniform trends were seen in how each
assay rank-ordered the neutralization-
sensitivity of virus isolates and the
neutralization-potency of serologic
reagents, I.e., no indication of general
gualitative differences in outcomes




The USMHRP Multi-clade Virus
Panel and Cross-clade NADb

¥ 60 Pure
(10 eac

clade Full-length sequenced isolates
n from clades A-D, CRFO1, CRFO02)

¥ The maj

ority are from chronic infection

¥ 6 clade-specific plasma pools from subjects
presumed to have pure clade/CRF infections
(Full-length sequenced from PBMC (Francine
McCutchanOs lab)

¥ Cloning
clones f

and seqguencing: functional gp160 env
rom 56/60 virus stocks




Env gpl60 phylogenetic analysis: Panel of 60 Viras
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The USMHRP Multi-clade Virus
Panel and Cross-clade NADb

¥ Tested all 60 viruses using each of the 6 clade p®ma
US pool, sCD4 and Tri-mADb

¥ PBMC assay: reduction of p24 production at day 4;
50% and 80% endpoint neutralization titers were

determined

¥ Prepared Pseudoviruses from the 56 functional env
clones and tested them in the luciferase reporter,
TZM-Dbl cell assay (at day 2); 50% and 80% endpoint
titers were determined




International Panel: IC80s PBMC vs TZM-bl

PBMC vs TZMbl titers 1IC80
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Neutralization of HIV-1 Primary Isolates (PBMC assg)
and Individual Pseudoviruses (TZM-bl assay)
Using Clade-specific Plasma Pools

Virus/ |IBZ167ec9/ | BZ167/|| 56313.ec2/| 56313/|| GS16.ecl| GS16/
Clade: B B C C C C

Assay/Cells:|[TZM-bl PBMC || TZM-bl PBMC || TZM-bl | PBMC
Plasma Pool:

33 13
13

CRFO1_AE
CRF02_AG
US HIV+

# of AA Changes: 2
Plasma dilution= 1:40
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HIV-1 Neutralization Using an anti-PIP mAb
In the PBMC vs TZM-bl Assavys

C. Alving mADb; Brown et al., J. Virol. 81:2087-209, 2007



Common features of Current
Neutralization Assays

Assay:

PBMC

Psuedovirus (PV)

Cells:
Virus:

PBMC
Uncloned primary

TZM-bl, JC53-BL13
Cloned env PV (or primary)

Assay Length:
Common endpoint:

4-7 days
EC or IC p24

2-3 days
Luciferase activity

Rounds of Infection:
Measures inhibition of

Multiple

Single

Attachment/Entry-
Cell-cell transmission-

Yes
Yes

Yes
NoO

Coreceptors used:

CCRS5 density on cells:

R5, X4 (other?)
103 - 10

R5, X4
1¢° - 1¢°




CCR5 and CD4 Receptor
Quantitation on TZM-bl Cells vs PBMC

1000000

C_1TZM-bl
¥ZZ1PBMC
[—1PHA-PBMC

100000

10000

1000

7
%
?
4

100

* > 2 Log difference

6 Passages of TZM-hl6 different PBMC donors







The mechanism(s) of HIV entry

Into target cells:

¥ T lymphocytes: entry predominantly by classic
retrovirus pathway of receptor dependent (pH
iIndependent) fusion at the plasma membrane

¥ Epithelial cells (HeLa and derivatives): 85-90%

of virions enter by endocytosis, pH dependent

and requires endosomal acidificationSchaeffer
et al., W. Greenel. Virol. 78:1375-83, 2004)

¥ Others: J.V. Garcia et al., Ira Mellman




Why do some Antibodies function

better in one assay than another?
¥ May be related to:

b Valency, avidity, affinity and effectiveness duringhe pre-
attachment phase.

b Abs that function post-CD4 attachment and/or whose
function is linked to coreceptor (CCR5) engagemenhay

show greater assay-specific differences?

b Abs that can attach to the cell surface may show flierences
If endocytosis is a key entry pathway in epitheliatell models

¥ No single assay to date---What will best predict or
reflect what occurs in natural targets in vivo?

b Dengue virus-->enhancement predicted by cell line ouel
¥ Thus, parallel assay evaluation is recommended
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Assay A, B, C
y — /Assay D,E, F




Carbohydrate Compound-Mediated
Inhibition or Enhancement of HIV-1

Viral Clade

[JGlobotriose PBMC
EZA 3'-sialyllactose PBMC

EZZ Globotriose TZM-bl
Il 3'-sialyllactose TZM-bl




Why FL-Sequenced Pure HIV Panel?
Loss of B vs E Serotype Observations Using a
CRFO1 AE/B Recombinant Virus and AE or B Plasma
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NeutNet: ICg, for 4 Reagents (7 viruses
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OGold StandardO PBMC Assay

¥ Primary human lymphocytes are stimulated In
culture (3-4 days, PHA) and infected in the
presence or absence of NADbs.

¥ The cells (150,000/well) are washed and
cultured (4-6 days), the virus in culture fluids Is

collected, lysed and the core (gag) p24 is
measured by antigen capture (Kkit).

¥ % Neutralization is calculated as:
[(p24 In control - p24 with Ab) X 100
P24 control]




Neutralization of US-1/B Using Serum from Volunteern(BA)
Prime-Boost B/B, Boost = 0-gp160MN/B

13% 11%
Pre
(duplicates)

CD4-PE—»

0.5% 1%
Post
(duplicates)
X % NT = 93%

p24-Fitc

(day 182 post)



Neutralization of SI 2079 B/E Recomb. Virus (env B
Value of double staining: Blocking CD4 down-regudat- X4
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