HIV Entry Inhibitors:
Molecular Targets
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Is CCRS5 a prime target

for microbicides?




Evolution of HIV-1 in Patients with Progressive Disease
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Resistance to HIV-1 Infection in Cells
from Homozygous CCR5-A32 Subjects
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Can we rationally design

effective CCRS5 inhibitors?




7-Transmembrane-Domain,
G-Protein-Coupled Receptors




Learning from

Chemokines




Solution Structure of RANTES
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N-Terminal Sequence of Two
Mutated RANTES Analogues

RANTES
L-RANTES
C1.C5-RANTES

S. Polo et al. Eur. J. Immunol. 2000




Antiviral Activity of RANTES
NH,-Terminal Mutants
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ldentification of RANTES
Functional Domains

by Peptide Scanning




Peptide Scanning of RANTES
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SPYSSDTTPCCFAYIARPLPRAHIKEYFYTSGKCSNPAVVFVTRKNRQVCANPEKKWVREYINSLEMS
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Inhibition of HIV-1g_, -Induced Syncytia
Formation by RANTES Peptides
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Binding of RANTES Peptides to CCR5-Expressing Cells
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Effect of Single Alanine Substitutions within the
N-loop Region on the Antiviral Activity of RANTES
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Charge Distribution on the
Surface of the RANTES Dimer
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Solution Structure of the RANTES Dimer
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Charge Distribution on the
Surface of the RANTES Dimer
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Charge Distribution on the
Surface of the RANTES Dimer
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Synthetic Peptides Derived from the
N-Loop Region of RANTES
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Inhibition of HIV-1g,, Infection in Primary
Human PBMC by RANTES Peptides

100

o0
o

~m- C11-Y29
cyC11-C34
C11-K25
—=- C11-E26
~#- C11-A22
-m- S1-R21

o
o

N
o

S o
5 &
=
o 9
c
=
,EQ.
-
Q)l
S 2
o I
o

N
o

o

T I I I I I

5 10 20 40 80 160
Peptide concentration (uM)




Charge Distribution on the
Surface of the RANTES Dimer
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Peptide RANTES 11-29

Linker

CFAYIARPLPRAHIKEYFY

AN /

Hydrophobic clusters




The N-Terminal Hydrophobic Cluster of Peptide
RANTES 11-29 Is Critical for HIV-1 Inhibition
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The C-Terminal Aromatic Cluster of of Peptide
RANTES 11-29 Is Critical for HIV-1 Inhibition
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The Central Region of Peptide RANTES 11-29
Is Dispensible for the HIV-Inhibitory Function

CFAYIARPLPRAHIKEYFY

CFAYIA PRAHIKEYFY

CFAYIARP AHIKEYFY

CFAYIARPLP IKEYFY

CFAYIARPLPRA EYFY

CFAYIARPLPRAHI FY

Relative antiviral activity




Uncoupling HIV-1 Blockade

and Receptor Activation




Effect of RANTES Peptides on Primary
Lymphocyte Chemotaxis

Stimuli
None

MIP-1B 25nM |
RANTES 25nM |
C11-Ya 50uM |
50uM+RANTES |
10uM+RANTES |
2uM+RANTES |
cyCs1-Cy | 50uM |
50uM+RANTES |
10uM+RANTES |
2uM+RANTES |
Ci1-Az, 100uM |
100uM+RANTES |
20pM+RANTES |
4uM+RANTES |
81.cyCy,-Css 50uM |
50uM+RANTES |

0.5 1.5

Chemotactic index




Biological Activity of a

Retro-Inverted Peptide
Mimetic of RANTES 11-29




Inhibition of HIV-1-Induced Cell Fusion by Wild-Type
and Retro-Inverted Peptide RANTES 11-29
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Structural determinants of
CCRS5 recognition and HIV-1
blockade in RANTES
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