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Plaque reduction assay for HIV
neutralisation

! U87.CD4-CCR5
monolayer cells

! 48-well plate, 105

cells/well
! 5-fold virus dilutions
! Readout: plaques

counted in wells
containing 10-40
distinct groups of
syncytial cells

Shi 2002

Single cycle
 assay



GHOST(3) assay

Single cycle
assay

! GHOST(3)-CCR5
monolayer cells

! 96-well plate, 104

cells/well
! 5-fold virus dilutions
! Readout: plaques

counted in wells
containing 10-40
distinct (groups of)
fluorescent cells

Nordqvist 2004



¥ Day 1: Virus and reagent are mixed to give final
dilution 1:10 and 1:20 (serum/plasma), respectively, -
--> incubated at 37¡C 1hr ---> further diluted in 5-fold
steps (3-4 steps) ---> 200 ! l/well added in triplicates.

¥ Day 2: Wash twice, add fresh medium.

¥ Day 4: Evaluate.

Method



Variation of virus titers in U87.CD4-CCR5 cells.



Estimation of the cutoff for neutralization
based on intra-assay variation

¥ U87.CD4
¥ 15 serum-virus

combinations
¥ range of differences

-19 to +27%,
¥ SD±9.1%

¥ GHOST(3)
¥ 4 serum-virus

combinations
¥ range of differences

-12.3 to +11% (neg),
SD±9.66% or

¥ 48.8 to 73.4% (pos),
SD±9.89%

Cutoff for neutralization 30% 
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Intra-assay variation in the
GHOST(3) assay



Estimation of the cutoff for neutralization
based on intra-assay variation

¥ U87.CD4
¥ 15 serum-virus

combinations
¥ range of differences

-19 to +27%,
¥ SD±9.1%

¥ GHOST(3)

¥ 4 serum-virus combinations

¥ range of differences      -12.3
to +11% (neg), SD±9.66% or

¥ 48.8 to 73.4% (pos),
SD±9.89%

Cutoff for neutralization 30% 
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Comparison with the PBMC assay



Summary of comparisons using plasma

¥ In 13/29 (45%) comparisons all three assays showed
concordant results.

¥ U87 vs PBMC: in 18/29 (62%) comparisons
concordant results.
Ð In 8/11 cases neutralization in the plaque assay.

¥ U87 vs GHOST: in 23/30 (77%) comparisons
concordant results.
Ð In 4/7 cases neutralization in the U87 assay.

Plaque reduction more sensitive than the PBMC assay



NeutNet comparison of GHOST(3) and
U87.CD4 plaque reduction assays
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NeutNet comparison of GHOST(3) and
U87.CD4 plaque reduction assays
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Comparison of the U87.CD4 and
GHOST(3) assays

10 (91%)11sCD4
  7 (64%)11447-52D

  9 (82%)114E10

1111TriMab

" 36% neutr75%12-CXCR4

the positive84%32-CCR5

In 7/8 cases82%44Total
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comparisons
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Neutralisation with TriMab

Plasmid Culture Supernatant

Pseudovirus based assays Virus infection assays

Subtype Virus 2 5B 10 6A 1 4B 12 4A 9 3B 6B 7 5A 8 11 3A

A 92RW009

A VI 191

B SF 162

B MN(P)

B (US) QH0692

B (US) AC10

C DU174

C 92BR025

D 92UG024

E CM244

E NP1525

B (US) CAAN5342

X4 Viruses

No Neutralisation (IC50 > 25)
Neutralisation (IC50 <= 25)



Neutralisation with sCD4

Plasmid Culture Supernatant

Pseudovirus based assays Virus infection assays

Subtype Virus 2 5B 10 6A 1 4B 12 4A 9 3B 6B 7 5A 8 11 3A

A 92RW009

A VI 191

B SF 162

B MN(P)

B (US) QH0692

B (US) AC10

C DU174

C 92BR025

D 92UG024

E CM244

E NP1525

B (US) CAAN5342

X4 Viruses

No Neutralisation (IC50 > 10)
Neutralisation (IC50 <= 10)



Comment:

" In general, the plaque reduction assays show a good
concordance with  other cell infection assays.
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The plaque reduction assays for HIV
neutralization are

" Simple

" Highly reproducible

" Sensitive

" Cheap

" High-throughput
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