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BACKGROUND
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In HIV/HCV-co-infection, HCV specific T-

cell responses are impaired. However, we

previously showed, that HCV specific T-

cell responses increase and HCV RNA

levels decrease during successful HAART

(Figure1).

HCV can evade the host immune

response through accumulation of viral

escape variants. Even though, little is

known about the development of escape

mutations on HAART.

• SHCS study participants co-infected with HCV genotype 1a 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 I 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

quasispecies 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 sequences.

• Polymorphisms within immunogenic epitopes were termed

escape variants although functional escape has not been proven

for all sites in experimental studies.

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

We thank the patients for participation, physicians and study nurses of all clinical centres for excellent patient care. The members of the Swiss HIV Cohort Study are M. Battegay,

E. Bernasconi, J. Böni, HC Bucher, Ph. Bürgisser, A. Calmy, S. Cattacin, M. Cavassini, R. Dubs, M. Egger, L. Elzi, P. Erb, M. Fischer, M. Flepp, A. Fontana, P. Francioli

(President of the SHCS, Centre Hospitalier Universitaire Vaudois, CH-1011- Lausanne), H. Furrer (Chairman of the Clinical and Laboratory Committee), C. Fux, M. Gorgievski,

H. Günthard (Chairman of the Scientific Board), H. Hirsch, B. Hirschel, I. Hösli, Ch. Kahlert, L. Kaiser, U. Karrer, C. Kind, Th. Klimkait, B. Ledergerber, G. Martinetti, B. Martinez,

N. Müller, D. Nadal, M. Opravil, F. Paccaud, G. Pantaleo, A. Rauch, S. Regenass, M. Rickenbach (Head of Data Center), C. Rudin (Chairman of the Mother & Child Substudy),

P. Schmid, D. Schultze, J. Schüpbach, R. Speck, P. Taffé, P. Tarr, A. Telenti, A. Trkola, P. Vernazza, R. Weber, S. Yerly.

RESULTS BULK SEQUENCING RESULTS ULTRA-DEEP SEQUENCING

HYPOTHESIS AND AIMS

• HCV escapes from HLA-restricted immune pressure in HIV/HCV-co-infected

individuals.

• The majority of viral escape variants occur pre-HAART and are maintained long-

term. Emergence of new escape mutations and reversions during HAART is rare.

• HCV minorities can be detected in the majority (88%) of amino acid positions using

ultra deep sequencing.

• 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 frequent within immunogenic epitopes.

• Ultra-deep sequencing provides additional insights into low-level frequency

mutations.

CONCLUSIONS

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.

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 infection. 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.

Figure 1

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.

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.
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