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HYPOTHESIS AND AIMS

We hypothesized that an increased immune pressure on HCV Is associated with an

accumulation of escape mutations within and flanking immunogenic T-cell epitopes.

SPECIFIC AIMS:

1) To investigate the impact of an increased immune pressure during HAART on HCV

escape mutations.

2) To study HCV sequence evolution in minor quasispecies within immunogenic T-cell

epitopes before and during treated HIV infection

PATIENTS AND METHODS

« SHCS study participants co-infected with HCV genotype la or

1b and available plasma samples before HAART-start (median 0.8
[IQR 4-0.2] months pre-HAART) and after more than 2 years of

successful HAART (median 33 [IQR 30-36] months on HAART).

« HCV bulk sequences covering the known HLA class | epitopes
NS3-369 restricted by HLA-B*0801 and NS5B-284 restricted by
HLA-B*2705 were analyzed in HLA-carriers (n=18) and in HLA-

non-carriers (n=51) before and on HAART.

« High resolution ultra-deep sequencing using the FLX 454 Roche
technology was performed to study sequence evolution in minor
guasispecies within these immunogenic epitopes before and on
HAART in 5 patients. Threshold for mixtures was set to 20% for

bulk sequences and 1% for ultra-deep seguences.

 Polymorphisms within Immunogenic epitopes were termed
escape variants although functional escape has not been proven

for all sites in experimental studies.
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Figure 2: Phylogenetic
analysis of HCV sequences
covering the NS3 region pre-

and on-HAART (using MEGA4
software). Pre- and on-HAART
sequences for the same individual are
Indicated by identical colors.

Immune escape variants are overrepresented within immunogenic
epitopes in individuals carrying the restricting HLA-alleles

pre HAART on HAART
NS3-B*0801 NS3-B*0801

[ 1
369 377

[ 1
10 10 369 377

0.8

0.8

0.6 06

0.4

0.2 0.2 |
olaaly 1L | n..H[ ol -l

Consensus HLIFCHSKK K

Proportion non-consensus
Proportion non-consensus

n|

|
A A

1l

DELAAKLY Consensus HLI FCHSKIKKC CDE v
NS5-B*2705 NS5-B*2705

(D ' I (D 1 1
8 1.0 421 428 S 49 421 428
L 7]
) c
T )
~ 08 0 08
o C
o O
c 06 T 0.6
9 o

c
C 04 c 04
= : S
e +
8. 0.2 1 — 1 8_ 0.2
O o

| -
D_ 00 |-| | | |-ll |_ll I_ll |-ll | |_ll ] I_ll ] | n D_ 00 | I-l IIIIII |-| I_ll |-|I |_ll | I-ll

cConsensus APTLWARMI LMTHFTFSVL Consensus APTLWARMI LMTHFFSVL

B HLA-carrier
HLA-non-carrier

Figure 3. Before HAART-start, 82% of HLA-carriers (black bars) carried at least one escape
variant compared to only 26% of HLA-non-carriers (open bars). After HAART-start, there was
no significant increase in the proportion of escape variants: +1% for HLA-carriers and +0.3%
for non-carriers within immunogenic epitopes.

Limited change in viral polymorphisms pre- vs on-HAART
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Figure 4. Change of viral polymorphisms in HLA-carriers and HLA-non-carriers. The majority
of escape mutations (16% in HLA-carriers; 6% in HLA-non-carriers) were present pre-HAART
and were maintained long-term. This suggests that the majority of escape mutations occur
during early HCV Iinfection. The emergence of additional escape mutations on HAART was
rare (3% of sites analyzed in HLA-carriers). In Accordance with increased immune pressure
reversions were rarely seen.

Change in HCV minor quasispecies within the B*2705 epitope pre- vs on-HAART
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Figure 5. Emergence of new escape mutations and reversions at the nucleotide level was
more frequent in HLA-carriers compared to HLA-non-carriers. Minor quasispecies were
detected in 88% of 225 analyzed amino acid sites. In 24 of 105 (23%) sites within the HLA-
B*2705 epitope, mixtures were detected by ultra-deep sequencing that were not found in bulk
sequences.

CONCLUSIONS

« HCV escapes from HLA-restricted immune pressure in HIV/HCV-co-infected
iIndividuals.
The majority of viral escape variants occur pre-HAART and are maintained long-
term. Emergence of new escape mutations and reversions during HAART s rare.
HCV minorities can be detected in the majority (88%) of amino acid positions using
ultra deep seguencing.
HCV quasispecies are overrepresented in HLA-carriers compared to non-carriers
and this Is also appropriate for non-synonymous changes at the nucleotide level.

These findings suggest:

« The increase in HCV specific T-cell pressure on HAART only has a modest effect on
the evolution of HCV escape mutations.
Changes in minor quasispecies are more freqguent within iImmunogenic epitopes.
Ultra-deep sequencing provides additional insights into low-level frequency

mutations.
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