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BACKGROUND

. HIV-1 infection induces a breakdown in intestinal homeostasis linked, in part,
to the depletion of protective gut mucosal CD4 T helper (Th) cells, resulting in
microbial translocation (MT) and inflammation.

. We have previously reported a greater depletion of Th17 than Th1 cells in
colon tissue of chronic HIV-1 infected persons not receiving anti-retroviral
therapy (ART)." 2

. Numerous mechanisms likely contribute to gut Th cell depletion including
altered expression of molecules necessary for circulating Th cells to home to
the gut and/or altered expression of gut-specific chemokines necessary for
their recruitment into the gut.

. Circulating CD4 T cells display features of increased activation and exhaustion
during HIV-1 infection.

*¢* Immune dysfunction of specific circulating Th subsets and their
potential link to gut pathogenesis has not been extensively
studied.

OBJECTIVE

To evaluate gut-homing potential, activation and exhaustion states of peripheral
blood Th subsets during untreated, chronic HIV-1 infection and determine colonic
levels of gut-homing chemokines.

STUDY DESIGN

. Cross-sectional study: Chronic HIV-1-infected adult participants who were not
receiving ART and uninfected adult control participants.

O Stored peripheral blood mononuclear cells (PBMC) and colonic
tissue samples and systemic biomarker measurements were
obtained from a previously completed clinical study.2

d Multi-color flow cytometry: Th17, Th17/Th1 and Th1 subsets were identified in
PBMC as memory (CD45RA-) CD4* T cells expressing:

o Thl7: CCR6"™ CCR4* CXCRS3-

o Th17/Thl: CCR6" CCR4- CXCR3*

0 Thl: CD45RA- CCR6- CCR4- CXCR3*

0 Regulatory T cells (CD25*CD127-) were excluded
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Phenotypic evaluation:
o Gut-homing: Percentage of cells expressing a4 37"
o0 Activation: Percentage of cells expressing CD38"HLA-DR*
o0 Exhaustion: Expression levels of PD1
d RNAseq: Gene transcripts levels of CCL20 (CCR6 chemokine) and CXCL10
(CXCR3 chemokine) were measured in study-participant matched colonic
tissue samples.
] Statistical analysis: Non-parametric tests were performed.

HIV-1 infected study
participants (N=16)

Study Participant Characteristics. Uninfected study

(values shown as median (range). participants (N=13)

Age (yrs) 29 (23-54)
Male/Female 8/5

CD4 count (cells/pl) 720 (468-1071)
Plasma viral load (HIV-1 RNA copies/ml) -
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Phenotypic profiles of blood Th cell subsets
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Figure 1. Blood Th subsets exhibit
differential phenotypic profiles.
Expression was evaluated in uninfected
study participants.
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Figure 2. Frequencies of Th17, Th17/Th1 and Th1 cells are decreased in PBMC during

untreated, chronic HIV-1 infection.
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Figure 3. Expression of a437 was higher on blood Th17 cells and lower on blood Th17/Th1
and Th1 cells in keeping with decreased colonic expression of CCL20 (CCRG6-specific
chemokine) and increased gene expression of CXCL10 (CXCR3-specific chemokine).

Activation and exhaustion levels of blood Th cells are increased

during HIV-1 infection
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Figure 4. Blood Th17 and Th1 cells

display features of increased
activation and exhaustion during
untreated, chronic HIV-1 infection.
Alterations in Th17/Th1 cell

phenotypes are less pronounced.

Expression of exhaustion and activation markers on Th cells
correlate with indicators of HIV-1 disease progression and MT
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Th17/Thl and Thl associations:

»» CD38* HLA-DR* Th17/Th1 cells inversely
correlate with CD4 count:
R=-0.65, P=0.01

»» PD1 expression levels on Th17/Th1
positively correlate with plasma LPS:
R=0.62, P=0.046

»» PD1 expression levels on Th1 cells
positively correlate with plasma LTA:
R=0.63, P=0.01

Figure 5. Levels of PD1 expression inversely correlate with CD4 count and positively
correlate with plasma levels of LPS and LTA. PD1 expression levels on Th1 cells and
Th17/Th1 cells positively correlated with levels of plasma LTA or LPS respectively.
Percentages of activated Th17 and Th17/Th1 cells inversely correlated with blood CD4
count. Dotted line is a visual representation of direction and strength of correlation.

SUMMARY & CONCLUSIONS

d An accumulation of blood Th17 cells expressing a4p7 may result from
decreased colonic expression of CCRG6-specific chemokine necessary for their
homing to the gut.

d Blood Th17, Th17/Th1 and Th1 cells display features of increased activation
and exhaustion which are variably associated with indicators of disease
progression and microbial translocation suggesting a link between
dysfunctional circulating Th cells, in particular Th17 cells, and HIV-
associated gut pathogenesis and disease progression.



