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decrease viral fithess
by altering cyclophilin A dependence
revealing regions of Gag
susceptible to Immune pressure
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CTL escape in B57-TW10
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Fithess cost of CTL escape in B57-TW10
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Position of B57-TW10
Proximity to the

cyclophilin A binding loop




Interaction of capsid and cyclophilin A

Cyclophilin A




Cyclophilin A Is required for normal infectivity
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Cyclophilin A is required for normal infectivity
T,4,,N Increases sensitivity to CsA
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Cyclophilin A Is required for normal infectivity
QVI-mutations render HIV CypA-independent
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Conclusions TW10
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- CTL escape in TW 10 reduces viral replication
and increases dependence on CypA

- Compensatory mutations restore viral fithess
and render HIV CypA-independent




CTL escape in B27-KK10
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CTL escape in B27-KK10:
L,sM and R,4,K Inside the epitope

170 180 130 200

210
VIPMFSALSEGATPQDLN TMLN TVGGHQAAMOMLKETINEEAAEWDRLEPVEAGP IAPGOMREPRGSDIAGTTSTLQEQIGWMINNPPI

220 230 240 250

.......................... licssssscacsvsscaalicocucsaleicovsccaasncsacoccoalhosasaasassasa s RUSEENERININEINES
........................................................ DisssssussssosabocssoaHacasssanssRiaiaiaBaNa
......................................................................................... aBaaaMeaaa
......................................... WiiiuoaaWaooaoeodasacsaadasadasd ddddaaddadasdasa s NINEEENISEIES
......................................... Viiissaacucscsscsasasaasudaasaaocsiaalassassasa s MUEEENISERIE
.......................... I I L I . e

-------------------------- | P N Y R R e e I I, I ImmmmmnmsmmDmD™ M

......................................................................................... KaaiMouas
................................................. ViteasnaasnssansasssssassnsnsssssnsssassssaakheaaMeaas
.............................................................................. HivisasaanaaKaaaMoaas
......................................................................................... aKaaiMoaas
........ HicaiuwssasnasaasssssassssssasssssaasassssaaWassasaanasssnssssassssaassaanssssansansssaanbhesaaMeaas

175
A L SEG I/
I
I
I

P P

aRsawaliaas
BesaVisawas aTsaansnaa
saTa sala s s Wasuaua aTsaansnaa

260
PV G E I




CTL escape in B27-KK10:
S,.5A upstream of the epitope
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Fithess cost of CTL escape in B27-KK10
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Position of B57-TW10 and B27-KK10
Influence on the CypA phenotype?




Cyclophilin A Is required for normal infectivity
R,:,K renders HIV Cyclosporine A-dependent
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Cyclophilin A Is required for normal infectivity
S,.5A restores normal CypA phenotype
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Summary KK10
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- CTL escape in KK 10 dramatically reduces viral
replication and renders HIV CsA-dependent

- Compensatory mutation restores viral fithess
and CypA-dependent phenotype




Alternative compensation for R,,,K
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Alternative compensation for R,,,K
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Summary

e Two highly protective HLA alleles (B57 and B27) immunodominantly
present epitopes from adjacent conserved regions of the HIV-1 capsid
protein

e Escape in both epitopes is associated with a reduction in viral fithess
and efficient replication requires one or more compensatory mutations

» Defects of TW10 and KK10 escape variants are modulated by cellular
cyclophilin A action
* Compensation in B5S7-TW10 escape renders HIV cyclophilin A-
independent
* Escape in B27-KK10 renders HIV cyclosporine A-dependent

« Functional constraints on capsid limit the generation of escape
mutations and their effectiveness

 The combination of a strong immune pressure and a significant fitness
cost imposed by CTL escape might explain the protective effect of certain
HLA-haplotypes
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p24 Production (% WT)
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Fold spread
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Fraction outcome free
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