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Abstract

Introductios

: Few studies have characterized virus-specific CD8# T cels in
infants, particularly during the first few months of fife. An important question is
whether the CD8+ T cell responses generated by young infants are capable of
controling viral replication or exerting selective pressure in vivo over the first year

of ife,

Methods: RNA was exiracted from plasma obtained from 5 untreated, HIV-1
infected infants at 1-3, 4-6, and 12-15 months of age. Gag and nef CDNAS were
‘amplified and 10 clones per gene per patient were sequenced. Molecular HLA
dlass | typing was performed. A peplide-based IFN-g ELISPOT assay was used
to detect and measure the frequencies of epitope-specific CD8* T cels.

Results: Intra patient genetic ~distances and the ratios of non-
‘synonymous:synonymous (dN/dS) amino acid substitutions increased over time,
suggesting diversification of infant sequences. DN/GS ratios were highest in nef
and gag p15. Seventy five percent of all amino acid (aa) substitutions observed in
the nef gene and nineteen percent of amino acid subsitutions in gag P15 were
either within epitopes corresponding to infant HLA aleles or within regions
previously described as targets for HIV-1 specific CD8+ T cell responses.
Analysis of sequences within potential epitopes restricted by infant HLA alleles
revealed evidence of CD8+ T cell escape as early as 2-3 mo of age. For example,
inan HLA A24+ infant, Q192H substitution was detected within an A24-restricted
nef epitope (aa 186-194; DSRLAFQHM) by 2 months. In another HLA A24+
infant, F135Y substitution was detected in an A*24-restricted nef epilope (3a134-
143; RFPLTFGWCF) as early as 3 months of age. Reduced recognition of the

variant sequences compared with wid type sequences was demonstrated by

Objectives
Conclusions: Our fdings demonsiate hal young fants are capable of
genoraing CDBHT cll rsponses tha oxert potent selectve pressures i vivo and

that these CD8+ T cell responses shape viral evolution over the first year of lfe.

Methods

- Characterize viral evolution in gag and nef genes over the first year of lfe.

+Determine potential selective pressures exerted by CD8+ T cells on viral

sequences in early pediatric "
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Table 1. Characteristics of infants studied

Results

Figure 1. Global infant distribution of non-synonymous mutations (dN) over time in gag and nef proteins

Figure 4. CD8+ T cell selective pressure in an A*24 restricted epitope (RYPLTFGWCF)
in the nef gene in infant P-1026
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Table 3. Infant dN/dS ratio values in gag and nef proteins

Tnfant Interval (age - Mean AN/GS”
in months) substitutions. Mean
AN/dS®
Gagpss pl7 P24 p1s
P1024 2t04mos 088 034 086 217 12
4015mos 040 019 024 166 0381
PA03I 2t0dmos 137 170 113 L5 407
4tollmes 078 088 05 126 079
PIIS9  2t06mos 086 066 09 109 114
6tol2mos 045 2 025 076 145
PIIS  To3mos 038 027 052 036 028
3tol2mes 037 021 0.5 045 079
P1026 3t013mos  ND' ND ND ND 318
Biolsmos L4 1.25 095 137 1.80
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Figure 2. Infants amino acid variability in gag gene
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nents of the three time points per infant in the gag

‘ene were calculated. An entropy cut off value of 0.5 (amino acid frequency substiution at a determined

position higher th
epitopes restric

) was established
by the infant’s HLA alleles and

Amino acid substitutions within epitopes corresponding to
Amino acid substtutions within cpitopes.

corresponding to epitopes deseribed in the HIV-1 Immunology Database as recognized by humans,

Figure 3. Infants amino acid variability in nef gene
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Shannon entropy values from the amino acid alignments of the three time points per infant in the nef gene
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resBhted by the infant’s HLA alleles and

Amino acid substitutions within epitopes corresponding 1o epitopes
Amino acid substitutions within epitopes corresponding 1o

epitopes described in the HIV-1 Immunology Database as recognized by humans.
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Deduuced amino acid alignment of the cpitope and flanking regions with maternal (M-1003) at delivery and
infant’s (P-1026) at 3 and 12 months of age. CDS+ T cell selective pres
mutant (YI35F). This mutant has been previously deseribed in Furutsuk

drive appearance of an escape
T et al 2004 Frequent

transmission of ¢ 3 virus type 1 in the

escape mutants of human
highly HLA-A24-positive Japanese popultion. J Virol T:3437-$445. Oer ovelapping eptopes resricted
by the infant’s HLA B*7 and B*18 are shown,

igure 5. Transmission, selection and reversion of an A"24 escape mutant (DSRLAFQHM) in the nef
gene in infant P-1024.
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A. Elispot assays were performed with maternal and infant autologous epitope sequences. HXB2 optimal epitope
sequences were used as a wild type. PBMC from mother (M-1001) at delivery and from infant (P-1024) at different time
points sere used. HLA class | epitope restriction, maternal and infigy HLA class I alleles, epitopes variatiog gver time.
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PBMC or PBMC + B-L¢
PBMC

with wild type,  PBMC or PBMC + B-LCL with epitope.
PHA. B. Decline over time of CD4+ T cells, CD8+ T cells counts and dN/dS ratios in gag and nef

from 4 mos and 15 mos.

Conclusions

-Diversification of plasma gag and nef gene sequences was observed over the
first year of life.

« Sequence changes were detected as early as 2-3 months of age and
commonly occurred within previously described CD8+ T cell epitopes.

“These data provide support for the use of vaccines to prevent or modify the

course of HIV-1 infection in young infants.
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