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ABSTRACT

In this article, we studied the T cell receptor (TCR)f chain transcript mobilization in peripheral blood lym-
phocytes harvested from HIV-1-infected patients before and after vaccination with a mixture of six lipopep-
tides and at the moment and serially after highly active antiretroviral therapy (HAART) interruption. This
study was performed by using a combined qualitative and quantitative assessment of V
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clonally activated T cells, requires a quantitative assessment of
the transcripts involved.”® By combining information on Vg3
mRNA usage at the CDR3-LD level with assessment of the
amount of all possible CDR3 length restricted mRNA in each
VB family, patterns of resting and activated T cells can be bet-
ter discriminated and set in a hierarchy.”8

Highly active antiretroviral therapy (HAART) has pro-
foundly changed the outcome of HIV infection. In particular,
it is associated with a strong decrease of viral load and subse-
quent repletion of CD4%Ye T cells.” However, this treatment
also induces a strong decrease of CD8 V¢ T cell responses.!%-!!
Because of this, structured therapeutic interruption protocols
and the associated relapse of viral load are being proposed to
boost CD8*V¢ anti-HIV immune responses.!? Other strategies
may consist of selectively stimulating T cell immune responses
through therapeutic vaccination.!? Following the immune re-
sponses in HIV-1-infected patients in different therapeutic pro-
tocols as well as under HAART and after HAART interruption
is therefore important to make further progress in the manage-
ment of this disease.

We study four chronically HIV-1-infected patients who are
on HAART and are enrolled in a therapeutic vaccine study con-
sisting of three injections with a mixture of lipopeptides, fol-
lowed by HAART interruption. In particular, T cell mobiliza-
tion in peripheral blood lymphocytes (PBL) serially harvested
from these chronically HIV-1-infected patients has been stud-
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ied through a combined qualitative and quantitative assessment
of VB mRNA alterations. The study was performed on the
whole T cell population, in purified CD4 V¢ and CD8 "V T cells
from patients in a quiescent phase of the disease during
HAART, before and after vaccination while on HAART, and
serially after HAART cessation. We showed that HIV-1 infec-
tion is characterized by an altered VB transcriptome pattern
even during the quiescent stage of the disease on HAART. Vac-
cination as well as removal of HAART in these patients were
associated with a further serial increase in alterations in their
VB transcriptional patterns, mostly involving the CD8*e T cell
compartment. Implications of these findings for a better un-
derstanding of the disease are discussed.

MATERIALS AND METHODS

HIV-infected patients and vaccination protocols

The study was performed on PBL serially harvested from
four HIV-1-infected patients, to whom a phase II clinical trial
of vaccination and a therapeutic interruption were proposed
(LIPTHERA study). The patients were immunized with a mix-
ture of six lipopeptides (3 mg) injected intramuscularly at 0,
21, and 42 days (Fig. 1A). Three lipopeptides were derived from
HIV-LAI Nef proteins: L-N1 (aa 66-97), L-N2 (aa 117-141),
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FIG. 1. Timing of the therapeutic protocols and evolution of the viral load in the four HIV-1-infected patients. (A) Timing of

vaccination and HAART interruption as well as the time period of blood harvesting. (B) Evolution of the viral load in the four

HIV-1-infected patients according to the harvesting time.
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TABLE 1. PATIENTS CHARACTERISTICS AT THE TIME OF INCLUSION®
LT cells Plasma HIV-1 RNA load
HIV-1 CD4" CD8" Pre-HAART Time below HAART
Years seropositivity CD#nadir  current current  viral load 500copies/ml length Kind of HAART
old (months)  (cells/m) (cells/mnd) (cells/mn3) (copies/ml) (months)  (months) 2N (NN or PIy
C12y 37 94 432 608 593 8100 41 43 PI
ClIK 35 71 481 783 639 102,000 42 43 NN
RI3K 57 103 338 1046 1923 161,900 31 33 NN
RO4A 44 102 220 558 1090 2750 54 63 NN

2All patients were infected for at least 6 years and received HAART treatment for more than 2 years.
"Detection threshold in 1996, but the viral loas was <50 copies/ml at the time of screening.
°N, nucleoside reverse transcriptase inhibitor; NN, nonnucleoside reverse transcriptase inhibitor; PI, protease inhibitor.

and L-N3 (aa 182-205); two lipopeptides were derived from
the HIV-LAI Gag proteins: L-G1 (aa 183-214) and L-G2 (aa
253-284); and one lipopeptide was derived from a V3-ENV
gp120 consensus sequence, also found in the HIV-BXO08 strain:
L-E (aa 303-335).14 Inclusion criteria were HIV-1 chronic in-
fection >18 months, HAART >12 months, plasma HIV-1 RNA
<50 copies/ml >6 months, and CD4+ T cells count >350/mm?
>6 months. The clinical status of the four HIV-1 chronically
infected patients is sumarized in Table 1. Eighteen weeks after
the last vaccination, HAART treatment was interrupted. To
avoid transient monotherapy, nonnucleoside reverse transcrip-
tase inhibitors (NNRTI) were stopped 1 week before the other
drugs. HAART was reintroduced 2 months later if the viral load
was above 30,000 copies/ml on two measurements and/or un-
til CD4% T cell counts decreased by half or below 250
cells/mm?3. This study was approved by the ethics committee of
the Cochin Hospital and all participants gave their written in-
formed consent.

Healthy individuals

Healthy individuals (n = 15), 25-60 years of age, with nor-
mal blood results and no known infectious pathology for at least
6 months prior to the study were also included in this study as
references for CDR3-LD and VB/HPRT values.!® In addition,
the TCR distribution of three healthy individuals was analyzed
over time at 0, 1, and 2 months.

Blood harvesting procedure and
conditioning procedure

PBL were harvested before vaccination (T0) and 14 days af-
ter the last lipopeptide injection (T1 = TO+8 weeks), at
HAART cessation (T2 = TO+26 weeks), and then at two later
time points (T3 = TO+29 weeks and T4 = TO+38 weeks) (Fig.
1A). For comparison, PBL from three healthy individuals were
serially harvested at month 0, 1, and 2 to check the stability
over time of the V@ transcriptome patterns. A volume of phos-
phate-buffered saline (PBS) or NACI solution was added to
whole blood (vol/vol) harvested from the three healthy indi-
viduals and from the four HIV-1-infected patients. This mix-
ture was slowly laid on Ficoll and spun for 30 min at 2200 rpm,
without brakes. Cells were then collected at the interface and
washed three times. An equal volume of freezing media [60%

RPMI + 20% fetal bovine serum (FBS)] was added to the cells
resuspended in RPMI at 107/ml. Then, 20% dimethyl sulfoxide
(DMSO) was added drop by drop. Freezing medium was slowly
added to the cells before storage at —70°C in freezing tubes.
After a few days, cells were transferred to a liquid nitrogen
tank.

Purification of CD4™ve and CD8Ve T cells

Magnetic cell separation of CD4* and CD8* T lymphocytes
was realized using magnetic cell sorting (MACS) columns Al
(Miltenyi Biotec, Bergish Gladbach, Germany) according to the
manufacturer’s procedures. Briefly, 107 peripheral blood
mononuclear cells (PBMC) were incubated in 100 ul of buffer
[PBS, 0.5% bovine serum albumin (BSA), 2 mM ethylenedi-
aminetetraacetic acid (EDTA)] with microbeads directly con-
jugated with either mouse antihuman CD4 or antihuman CD8
monoclonal antibodies (20 ul of magnetic microbeads per 107
PBMC, Miltenyi Biotech) at 4°C for 20 min. After washing
with 3 ml buffer and centrifugation, the pellet was resuspended
in 0.5 ml of buffer and applied onto an MS+ column placed in
a MiniMACS magnet (Miltenyi Biotec). The column was rinsed
with buffer and then the elution of the positively selected cells
was achieved by removing the column from the magnet and
flushing with PBS.

TCR repertoire analysis

RNA extraction and cDNA synthes{Sells were thawed
slowly and total RNA from PBL was extracted using the tech-
nique of Chomczynski Sacchi;!® 2 ug RNA was reverse tran-
scribed, using the Boehringer cDNA synthesis kit (Boehringer
Mannheim, Indianapolis, IN), and diluted to a final volume of
100 pl.

PCR amplification and elongation reactions for analysis of

CDR3 lengthcDNA was amplified by PCR using a C primer
and one of the 26 VB-specific primers. The amplifications were
performed in a 9600 Perkin-Elmer Automate (Applied Biosys-
tems, Foster City, CA) as previously described.’ Each amplifi-
cation product was used for an elongation reaction using a dye-
labeled CB primer,> then heat denatured, loaded onto a 6%
acrylamide—8 M urea gel, and electrophoresed for 9 h using an
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Applied Biosystems 373A DNA Sequencer (Perkin-Elmer).
TCR repertoire alterations were studied as previously detailed
elsewhere.” Briefly, Immunoscope software was used to dis-
play the distribution profiles of CDR3 lengths, in amino acids,
of the amplified and elongated products.> The percentage of al-
teration for each V3 family and global percentages of alteration
for all VB families in each individual were obtained as previ-
ously described.!” The ABI PRISM 7700 Sequence Detection
Application program (Applied Biosystems) was used to detect
and measure fluorescence emitted during PCR amplification of
a given target sequence in a 96-well reaction plate. Data were
collected during each PCR cycle, which was conducted in real
time as previously described.'® Each specific VB family tran-
script amount was divided by the number of hydroxyphospho-
ribosyltransferase (HPRT) transcripts to correct for variability
in the initial concentration and quality of total RNA and in the
conversion efficiency of the reverse transcription reaction.
Moreover, all experiments were run in duplicate. The MatLab
software was used to compute and display the data.”8 In the in-
tegrated landscapes, referred to as TcLandscape, which gives a
direct assessment of the contribution that each Vb chain makes
to the total T cell repertoire, the x-axis displays the 26 V3 fam-
ilies analyzed. The z-axis shows the ratio between the number
of V3 transcripts and the number of HPRT transcripts. The y-
axis gives the various possible CDR3 lengths. Colors represent
the percentage of alterations. The color code ranges from deep
blue to dark red and is indicated on the right hand side of the
figure.

Statistical analysis

A randomization test was used to analyze the “people” and
“time” effect in the serial study of healthy individuals. In this
test, for each VB peak coordinate, the variance at this coordi-
nate across values obtained over time of the same individual
was calculated. Each person was thus assigned the average of
the variances, giving a “variability index” for the different har-
vesting times within one individual. The averages from the three
healthy individuals were then averaged to give a “global vari-
ability index” within normal people and the statistic test was
based on comparison with this average. An ANOVA and a t-
test were used to analyze the data. This parametric test makes
it possible to compare two samples. This test enabled us to com-
pare the patterns obtained at different time points from the same
individual. For analysis of the CDR3-LD in HIV-1-infected pa-
tients over time, a linear regression on the CDR3-LD alteration
square values was also performed. Using time as the variable,
the hypothesis was the linearity of the evolution of the CDR3-
LD over time. A conventional p-value of <0.05 was used to
indicate significance.

RESULTS

TCR \B transcriptome in normal individuals

The study of TCR V3 chain mRNA regulation at the CDR3-
LD and VB/HPRT transcript ratio levels in a given infectious
process, mainly during the quiescent stage of a disease or dur-
ing a clinical therapeutic protocol, first requires comparison
with patterns obtained from healthy individuals. Taken together,
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healthy individuals exhibited only slight global CDR3-LD al-
terations (10 = 3% on average) and a low VB/HPRT transcript
ratio (<2). As this study of HIV-1-infected patients was longi-
tudinal and spanned over 12 weeks, we also analyzed the V3
transcriptome obtained from three healthy individuals serially
harvested every month for 3 months (data not shown). TcLand-
scape from each healthy individual showed a roughly stable pat-
tern over time, both at the CDR3-LD alteration and VB/HPRT
transcript ratio levels. However, healthy individuals exhibited
some isolated V@ families with altered CDR3-LD profiles and
elevated VB/HPRT transcript ratios. For instance, individual I
displayed a low CDR3-LD alteration level but high VB/HPRT
transcript ratios for the VB21 and V322 families. Individual II
showed only a slight accumulation of VB/HPRT transcript ra-
tios but a strong and stable CDR3-LD alteration level for the
VB7 tamily (48%, 59%, and 56% of CDR3-LD alterations, re-
spectively, for months 0, 1, and 2). The same observations were
done for individuals III and IV.

A randomization test was then performed on the panels of
these individuals to investigate the “people” and “time” effect
on the TcLandscape topologies. The “global variability index”
(see Material and Methods), which mixed the CDR3-LD alter-
ation and VB/HPRT transcript ratio values obtained from the
three healthy individuals tested over time, was 0.16. In contrast,
the same index obtained from the three healthy individuals, one
compared to the others, was 0.03, indicating that the patterns
from single individuals harvested serially were much less vari-
able than the patterns obtained from various individuals.
TcLandscape patterns from healthy individuals may thus be
considered stable over time.

TcLandscape patterns obtained from chronically
HIV-1-infected patients in a quiescent phase under
HAART (T0) showed numeroug Yamilies with

a strongly altered CDR3-LD

Figure 2 shows the patterns obtained from the PBL harvested
from four HIV-1 chronically infected patients before (T0) and
after vaccination (T1) under HAART and after HAART cessa-
tion (T2 to T4). The inset displays the “top views” of the
TcLandscapes, which visualized the CDR3-LD alterations for
each individual. TcLandscape patterns obtained from chroni-
cally HIV-l-infected patients in a quiescent phase under
HAART (TO) are displayed on the left hand side of Fig. 2. The
VB transcriptional patterns of these four HIV-1 chronically in-
fected patients were significantly different (p < 0.01) from
healthy individuals. Indeed, these patients displayed strongly
altered CDR3-LD in some V3 families (=50% of alterations
for the VB8 family of individual I, VB8 and VB13.1 families
of individual II, V324 family of individual III, and VB15 fam-
ily of individual IV; Fig. 2). Interestingly, individuals I and I1I
also exhibited some V@ families (VB15 for individual I and
VB3 and VB11 for individual III) with an unusually long CDR3
length (circled in the Immunoscope profiles, Fig. 3). These un-
usual patterns were reproducibly found over time and were not
related to artifactual migratory events (see Discussion).

The corresponding VB/HPRT transcript ratios in these indi-
viduals, represented by the height of the peaks in the TcLand-
scapes, were also analyzed. Two V3 families (V3 and VB11)
presented high VB/HPRT ratios in all four individuals compared



652

GUILLET ET AL.

FIG. 2. TcLandscape topologies of HIV-1-infected patients at each studied time point. Each TcLandscape topology was asso-
ciated with an inset representing only the qualitative analysis. The TcLandscape analysis was performed in each individual be-
fore (TO) and after (T1) vaccination, when the patients were under HAART, as well as after HAART interruption (T2, T3, T4).
Some modifications at both the VB/HPRT transcript ratio and CDR3-LD levels were observed over time in each patient. For the
sake of clarity, not all changes of CDR3-LD were circled on the top view of the landscape, only alterations discussed in the Re-
sults section are circled.

with the other VB family transcripts. Although these high ratios
could be observed in some of the healthy individuals studied, they
were less frequent and not as high as in HIV-infected patients.

Effect of vaccination on the CDR3-LD profile and
VB transcript accumulation

Figure 2 shows the TCR patterns obtained before (T0) and 8
weeks after (T1) vaccination in the four HIV-1-infected patients.
The vaccination was associated with some new biases of the
CDR3-LD in several V3 families. As illustrated in the top views,
in individual I, the VB13.5, VB15, and VB23 families (only new
alterations are circled in black) displayed a more pronounced
percentage of CDR3-LD alteration following vaccination as
compared with the pattern observed before vaccination. In indi-
vidual II, the VB3, VB4, VB9, VB14, and VB24 families also
exhibited a more altered pattern after vaccination, as was the
case for the VB6.1, VB7, and VB17 families in individual III.
Globally, CDR3-LD profiles were significantly more altered af-
ter (T1) than before (TO) vaccination (p < 0.0001 to 0.018).

At a quantitative (VB/HPRT ratio) level, the VB6.4, VB14,
and VP22 transcript levels decreased in individual I (2-fold

less). This was also observed for the VB4 and V5.2 family
transcripts in individual II as well as for the V315 and V322
transcript families in individual III. In contrast, in these same
individuals, transcripts of some V3 families were also found to
be accumulated more (2-fold more) following vaccination
(VB18 in individual I, VB9 in individual II, and VB2 in indi-
vidual III). Finally, in individual IV, the VB1 and VB7 family
transcripts were accumulated at least 2-fold more following vac-
cination. Nevertheless, it is not possible to know if these vari-
ations could be related to vaccination.

Effect of HAART interruption on CDR3-LD alterations

and \B/HPRT transcript ratios in the whole blood T
cell population

Taken individually, the four patients displayed different
CDR3-LD profiles, affecting specific V3 families, following
treatment interruption. After HAART interruption, the global
CDR3-LD alteration levels were significantly more altered with
time (pattern at T4 more altered than at T3 and pattern at T3
more altered than at T2—p < 0.0001 to 0.018). In individuals
I and II, the increased CDR3-LD levels were associated with a
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strong accumulation of many Vg transcript families at T4 (for
instance, VB35.2 and VB6.4 families in individual I and V5.2,
VB8, VB16, and VP23 families in individual II). However,
these quantitative changes were not a common feature shared
by all patients and did not reach statistical significance.

We then compared the V3 transcriptome patterns with the
viral load in each patient obtained at T2 and serially after
HAART interruption (T3 and T4) (Fig. 1B). The statistically
significant increase in the level of CDR3-LD alterations in the
four patients reported above occurred whatever the viral load
evolution. For example, in individual I, the viral load increased
between T2 and T4 and was associated with an increase of some
VB/HPRT transcript ratios and the appearance of new CDR3-
LD alterations (Fig. 2). However, in patients II and III, the vi-
ral load remained roughly stable over the 12 weeks of analysis
and only slight modifications of the V3 transcriptome were ob-
served at a distance from HAART interruption (T4) in patient
III. No analysis of individual IV was possible because of an un-
scheduled prescription of HAART between T3 and T4.

Different \B transcriptional patterns in purified
CD4"veand CD8 Ve T cells

We then compared the TCR profiles in patterns obtained
from purified CD4 V¢ and CD8*V¢ T cells before and after vac-
cination in two out of the four patients (Fig. 4, left panel) as

Individual I (VB15)

TO

T

T2

T3

T4

Individual Il (VB3)
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well as at a distance from HAART interruption (patients I, III,
and IV; Fig. 4, right panel). As shown in Fig. 4 (left panel), af-
ter vaccination, modifications of the TCR repertoire were ob-
served mostly in the CD8 T cell compartment in one of the two
patients (patient II, Fig. 4, left panel). The trend for more pro-
nounced alterations in CD8 T cells was more evident follow-
ing HAART interruption, particularly in individual I (Fig. 4,
right panel). The patterns from the CD4 V¢ T cell compartment
were similar at T2 and T4, for both individuals, at the VB/HPRT
transcript ratio and CDR3-LD levels. Taken together, our data
suggest that most of the VB transcriptome modifications
(CDR3-LD alteration and VB/HPRT transcript ratios) involve
the CD8*Ve T cells in HIV-1-infected patients.

DISCUSSION

In this report, we studied TCR Vg regulation through a
global appraisal of the V@ transcriptome (CDR3-LD alterations
and VB/HPRT transcript ratios)® 131920 in patients with HIV-
1 infection displaying a quiescent disease following vaccina-
tion and HAART interruption. For comparison, three healthy
individuals were also serially studied over time. We showed
that HIV-1 infection profoundly affects the V3 transcriptome
and that additional changes mostly involved the CD8*V¢ T cell

Individual Il (VB11)

FIG. 3. Reproducibility over time of the unusual CDR3 length observed in some CDR3-LD profiles. Individual I exhibited a
VB family (VB15) with an atypical CDR3-LD. In this family, some transcripts (circled in the Immunoscope profiles) used un-
usually large CDR3 lengths. A similar observation was also noted in the VB3 and V311 families in individual III.
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FIG. 4. Analysis of the TCR B chain transcripts in purified CD4*V¢ and CD8"V¢ T cells before (T0) and after (T1) vaccina-
tion. In patient I, modifications of the CDR3-LD and VB/HPRT transcript ratio were observed in some V3 families of both com-
partments. In contrast, the modifications observed in individual I mostly concern the CD8*Ye T cells. Analysis of the TCR
chain transcript in purified CD4 V¢ and CD8"V¢ T cells after HAART interruption (T2 and T4). In each of the three patients an-
alyzed, no qualitative or quantitative modifications of the VB chain transcripts were observed in the CD4%V¢ T cells between T2
and T4. In contrast, in the CD8Y¢ T cells, the CDR3-LD and VB/HPRT transcript ratios of some V3 families were found mod-

ified at T4 compared with T2, mostly in patients I and III.

compartment. The relationship between the viral load and ser-
ial TcLandscape patterns was studied.

First, healthy individuals used for serial comparison ex-
hibited roughly stable TCR profiles characterized by only
some V3 families with altered CDR3-LD. Such “private” al-
terations have already been reported in healthy individu-
als.?1-23 Altered V3 families, persisting over time, were ob-
served in CD8"Ve¢ T cells during influenza virus responses?*
and from EBV-infected individuals.?> Human cytomeg-
alovirus (CMV)-specific CD4*Y¢ memory T cells were also
characterized by strongly altered V3 families.?® These domi-
nant clonotypes involved 0.3-4% of peripheral blood mem-
ory CD4"Ve T cells in CMV-infected individuals (>60% of
adults).?° Thus, the occasional oligoclonal patterns that we ob-
served in our healthy individuals, reproducibly found over
time, are likely linked to the “immunological history” of each
individual. Our observations thus extend the concept that T
cells from healthy individuals do not have a gaussian CDR3-
LD in each TCR Vg family as usually observed in laboratory
strains of rats or mice.327 The presence of persisting CDR3-
LD alterations in healthy individuals indicates that the study

of the TCR repertoire must be done using samples serially
harvested over time to be relevant for understanding complex
in vivo immune responses.

In this report, we combined the CDR3-LD analysis in each
VB family with a quantitative assessment of all V3 transcripts.
Such an approach®!3-1920 makes it possible to better establish
a hierarchy of the amount of mRNA corresponding to each V3
family displaying altered as well as gaussian CDR3-LD. Sta-
tistical analyses, performed on both the CDR3-LD and
VB/HPRT transcript ratio values of healthy volunteers, showed
that the TcLandscape topologies obtained serially in time in
each individual were more stable and comparable than in dif-
ferent individuals studied independently. This suggests that the
TcLandscape analysis can be useful in following longitudinally
the VB TCR mRNA regulation in patients and in contributing
to the study of the global evolution of T cell responses over
time in patients with autoimmune diseases!® or cancer?® as well
as following an allograft.® 13

In this paper, such an analysis was performed in HIV-1
chronically infected patients to better describe the T cell mod-
ifications associated with a particular clinical context. Overall,
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the V3 alterations observed in chronically infected asympto-
matic patients were much more pronounced and systematic than
in healthy individuals, even if these patients who had received
HAART treatment for a long time. Indeed, Soudeyns et all!
showed a reduction in the global oligoclonality following at
least 7 months of HAART compared with the HIV-specific
CD8*Ve T cell clones with a predominant V3 usage involved
in the primary immune response to HIV.?”-28 These CDR3-LD
alterations are likely related to memory cells resulting from the
sustained antigenic stimulation due to chronic HIV-1 infec-
tion.17:29.30

However, our data did not allow us to determine if such T
cells with skewed TCR V[ usage were only committed against
HIV-1 determinants or if clones committed to other types of vi-
ral infection (such as CMV), which are frequently encountered
in these patients, contribute to these patterns. Only sorting such
CDR3-LD altered VB families using anti-VS antibodies or
MHC class I peptide tetrameres would make it possible to test
these T cells against relevant viral determinants. Interestingly,
as recently described by Dong et al.in long-term survivor HLA-
B8-restricted humans infected with HIV-1,6 we also observed
atypical CDR3-LD profiles in two out of the four patients an-
alyzed. Such an unusual CDR3 length in V3 transcripts has also
been described in some overstimulated alloreactive T cell lines
in mice.?! However, we never observed such long CDR3
lengths among the 15 healthy individuals and more than 80 pa-
tients with autoimmune disease,'® cancer,? or an allograft'> so
far studied in our laboratory and who also presented chronic
stimulations of their immune system. These unusual CDR3
lengths were not artifactual since they were serially observed
in independent experiments and remained stable over time. In
addition, they were not dependent on the age of the patient (in-
dividual I was 38 years old and patient III was 58 years old).
It can be hypothesized that long-term active chronic viral stim-
ulation and/or specific peptide/MHC conformations3! can re-
sult in the selection of T cells with such TCR usage biases.

The TCRp chain regulation of these HIV 1-infected patients
was serially analysed in a phase II vaccination protocol and af-
ter HAART cessation. Our data suggest that both vaccination
and HAART cessation are associated with a reshaping of the T
cell repertoire toward more clonal selection. When assessed
over time, the global TCR repertoire exhibited more pro-
nounced CDR3-LD alterations when the patients progressed
through the two protocols. We also found that most of the se-
lected clones belong to the CD8 V¢ T cell compartment. Nev-
ertheless, it is difficult to precisely draw conclusions from these
experiments on the relative effects of vaccination and HAART
withdrawal on TCR changes, and larger cohorts of patients stud-
ied with this technology are needed. No clear correlation be-
tween viral load and TCR repertoire alteration was observed.
Nevertheless, interestingly, HAART interruption in patient I
was associated with both an increase in viral load and an in-
creased clonal selection. The accumulation of transcripts of the
altered VB families observed at T4 suggests that these T cell
clones, mostly concerning the CD8V¢ T cells, could contrib-
ute to the stabilization of the viral load observed between T3
and T4. In patients II and III, the relative stability of the viral
load over time, possibly resulting in a lower antigenic stimula-
tion, could explain the low level of modifications of the V3
transcriptome after HAART interruption.
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Taken together, our study showed that HIV-1 chronically in-
fected patients exhibited identifiable patterns of their V3 tran-
scriptome topologies. In addition, with other monitoring tests,
such an approach could help to better envision global T cell VB
transcriptome regulation in HIV-1-infected patients. The com-
bination of the analysis of the CDR3-LD profile and the tran-
script accumulation may also help to classify the various popu-
lations exhibiting CDR3-LD alterations and may provide a guide
for sorting specific VBV altered clones for further analysis.
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