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Abstract: IL-7 plays a crucial role in T cell homeostasis, it sustains both thymocytes and lymphocytes proliferation and survival. Previous studies in macaque models have demonstrated that exogenous IL-7 induces the expansion of naive a
memory peripheral T cell population 7 days after injection. Here we report for the first time a strong effect of R-sIL-7gly on T cell homing in vivo. We evidenced a strong decrease of total circulating T cell count (up-to 80%) as early as 9 hours
post R-slIL-7glyadministration. This phenomenon concern all T cell subsets including Recent Thymic Emigrants. Concomitantly, we observed all T cell subsets up regulate chemokine receptors (such as CXCR4, CCR6 and CCR9 but not
CCRY?7) and that an increase of several chemokines was detectable. All these observations evidence that R-sIL-7gly induces a reorganization of T cell pool, probably inducing a massive homing.
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1. Study Schedule

animals received a first subcutaneous
injections (100ug/kg) at one week interval

immunogenic after 5 injections

This glycosylated form of IL-7, produced in CHO cells,

sc g 250 » 250
Il 66 weeks s l s
st it g g 200 8 200
G > 3 3
> 8 150 S 150
3 8
8 100 8 100
50 50
No anti-IL-7 antibodies o v
0 5 10 15 20 25 30 0 5 10 15 20 25 30

Days post rs-IL-7gly Days post rs-IL-7gly

Four 3 year-old Rhesus macaques were included in this study. Two
injection of -
(100g/kg). Three months later, the same animals received three

2.R-sIL-7gly induces peripheral T cell count increase in both CD4
and CD8 T cell subsets
Black arrows indicate cytokine injections
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10. Peripheral T cell decrease of lymphocyte counts is not due to cell death.

Considering the deep lymphopenia observed a few hours after rs-IL-7gly injection, it could be
that T cells are quickly dying by apoptosis,

G
Hours postinjection

Apoptotic bodies were not detected by FACS (see FSC SSC panel-figure 3).
Although caspase 3 increase was observable (a probable T cel activation as described Sekaly
RP, Nat Med. 2006 ) activation of caspase 8 and caspase 9 remained undeteu{ahle

We observed a litle increase of DJ but
concerns only 10% of peripheral s (botiom histograms) and ] deﬁmlely not explain the
deep T cell decrease observer
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3. R-sIL-7gly induces a strong and rapid decrease of peripheral lymphocyte counts.

Surprisingly, within the first 6 hours after R-sIL-7gly injection, we noticed a strong decrease of total
peripheral lymphocyte count. Such a deep decrease have never been described yet. As shown by
the SSC vs FSC representation, the decrease concems 50% of whole alive lymphocytes
population within 24 hours in the two injected macaques.

Total lymphocyte count decline is reproducible after each R-sIL-7 injection (left panel). Grey bars
indicate the 1st injection. The 2nd injection (white bars) was performed 3 months later.

Right panels indicate controls. The control shown in black was actively immunized through
repeated injections of non glycosylated recombinant simian IL-7 together with Freund adjuvent
prior to R-sIL-7gly injection (100g/Kg). This monkey presented high neutralizing qniibody fiter
(>1/5000) against IL-7 at the day of R-sIL-7gly injection. As shown, R-sIL-7gly injection in this
animal did not induce the strong decrease observed in the animals 14424 and 14694. The controls
illustrated by whyte and grey bars received saline injections.

5. R-sIL-7gly induces a strong and rapid decrease of both circulating CD4 and CD8 T cell
subsets.

12 hours post R-sIL-7 injection, less than 20% of both initial CD8 and CD4 T cells populations
remain detectable in peripheral blood. Circulating lymphocyte counts rebound from h12. Indeed, 7
days after the injection the total number of lymphocytes reached 1.5-fold increase as compared to
baseline in both animals. Both CD4 and CD8 T cell populations are increased (1.6-fold and 2.2-fold
respectively).

6. ResiL-7gly induces a strong and rapid of its receptor

In vivo, CD127 (IL-7R alpha chain) is down modulated as early as 6 hours following IL-7 injection in
both CD4 and CD8 subsets (panel a & b). Saline-injected control animals are shown in panel .

7gly-induced lymphopenia.

injection, with a maximum depletion at 12-24h post injection.

subsets.
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9. All CD4 and CD8 T cell subsets are concerned by the R-

In all CD4 subsets (naives, RTE, memory and effector) we observed the
same strong peripheral decrease within the first 6 hours following

We observed the same strong peripheral decrease in all CD8 subsets.
This depletion seems to be less transitory in memory and effector

7. CD127 expression on macaque Rhesus T cell subsets. Numbers in the quadrants
indicate MFI values.

We identify naive T cells as CD95PCD28mdmsh, memory T cells as CD95""D28"" and
effector T cells as CD95"s"CD284w=a as well characterized by Picker et al. (2002, J.1.).

CD127 (the IL-7 receptor alpha chain) is expressed on naive, RTE, memory, and effector CD4
T cell subsets. All CD8 T cell subsets, including effector cells, express CD127. CD127
expression is generally higher on CD8 T cells than on CD4 T cells (3 to 4 fold).

Consequently all T cell subsets could respond to R-sIL-7gly stimulation.

8. Recent thymic emigrant (RTE) are identified by CD31 expression.

The analysis of S[TREC frequency in the various subsets of naive T cells validated CD31,
associated to the naive phenotype, as a marker for RTEs. Sorted CD4*CD31%" naive T cells
contain the highest STREC frequency, a 2-fold increase compared to CD31* naive T cells and
10-fold more than in CD31low naive T cells

This high STREC frequency demonstrates thymic proximity. In the CD8 compartment this
discrimination is less obvious but CD31 positive cells also contain high STREC frequency.

In conclusion, our technique makes it possible to discriminate between naive, memory, effector
and RTE T cells.
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TUNEL ‘“ ml We thus hypothesized that R-sIL-7gly injection induced T cell redistribution.
Camar
11. R-sIL-7R induces T cell homing into peripheral non lymphoid IL-7 (H24)
organs. b ;
The absence of apoptotic cells suggests a role for T cell homing in the g P=0.011
reduction of peripheral T cell counts.
Animals were sacrificed 24 hours or 7 days post R-siL-7gly _injection and
organs were observed by immunohistochemistry to evidence T cell
infitration. Colon W oo 047
Ll
CD8 staining confirmed T cell homing in the lungs (p=0.011), the gut
(p=0.047) [colon, rectum] and the smallintestine (p=0.032) jejunum, ileur]
This experiment did not permit to elucidate a lymph node or spleen
homing. Indeed, these organs are naturally rich in CD8 T cells. Jejunum e
Statistical analysis were obtained by counting 10 fields per slice and
multiples slices.
C
12. R-sIL-7 induces a rapid expression of chemokine
receptors on all T cell subsets.
As expected, an increased CXCR4 expression was induced
on T cell subsets (as previously describe in vitro by L
Swainson et al, Blood, 2007). Moreover, we evidenced for
the first time an increase of CCR6 and CCR9 expression
during the first hours following R-sIL-7gly injection. We did
not observed any change in CCR7 expression that
remained high in both CD4 and CD8 subsets
Yellow histograms represent negative control.
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13. R-sIL-7gly induces chemokine mRNA expression.

Chemokines expressions (CCL19, CCL20, CCL21 and CCL25) were measured by real ime quantitative RT-PCR in various organs (lung, jejunum,
ileum,rectum, colon, skin, lymph nodes) sampled at day one (animal 026007 and 041127) and day 7 (animal 040885) post R-sIL-7gly injection and
compared to baseline level (animal 021045 sacrificed without R-sIL-7gly injection). By day 1 after R-sIL-7 injection, CCL19 and CCL21 expression were
significantly increased in lymph nodes while CCL20 and CCL25 were enhanced in the gut and the small bowel respectively. Moreover, we could observe
an increased CCL19 and CCL21 expression in the lung (CCL19), in the skin (CCL21) and the jejunum (CCL21) of the IL-7-treated animals. The increased
chemokines expressions were stable for at least 7 days.

Controls

15. R-sIL-7 injection induces the expression of various cytokines and
implicated in T cell homing.
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Cytokines and chemokines are soluble mediators of the immune system that
play a crucial role in intercellular signaling and i cell recruitment into lymphoid
and non lymphoid organs. As suggested by our previous results various
chemokines are involved in T cell migration consequently to R-sIL-7gly injection.
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In order to explore as many cytokines as possible with a minimum of sample
volume, we decided to use the Bioplex® system (a total of 50 proteins were
tested (Giavedoni, 2005, J. Imm. Meth.)).

a. CXCL12 (SDF-1), MIF, MIP-1a and MIP-1b plasma concentrations are
increased in R-sIL-7 treated macaques, suggesting efficient homing into
secondary lymphoid organs (together with CXCR4 expression).
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b. The over-expression of CXCL8 (IL-8) and MIG suggests skin and lung

homing

c. IL-1b and IL-1Receptor antagonist are involved in transendothelial migration
while IL-10 stimulates CCR6 expression and T cell homing into the skin.

Most of these molecules were shown to be produced by resident macrophages
o dendritic cels as well as by epithelial cells in peripheral organs.

106
100
10
) Epa

IL10

10 10
10‘% ? 10
10 10

= TATRSILTG)
O 14694 (RIL-Taly)

& 17021 (Immunized)

0 6 % 168 0 6 9% 168
Hours post RisIL7 gly

Conclusions

Injection of non immunogenic recombinant glycosylated simian IL-7 to healthy Rhesus macaques leads to sustained increase of circulating T cell numbers in both CD4 and CD8, RTE, naive, memory and effector subsets.

However, we here evidenced for the first time that R-sIL-7gly induces, immediately after injection, a strong and rapid peripheral lymphopenia. This T cell depletion is probably a consequence of both chemokine receptor over-expression on T cells (CXCR4,
CCR6 and CCR9) and up-regulation of chemokine/cytokine secretion (CXCL12, CXCLS, IL-10, IL-1beta, IL-1Ra, MIP-1beta, MIP-1alpha MIG), leading to enhanced T cell homing out of circulating blood. Our observations evidence a new property of IL-7
that induces a strong and rapid T cell relocalisation in lymphoid organs and various peripheral organs such as gut, lung and skin . As IL-7 is naturally produced in these organs and sequestered there on heparan sulfates, we hypothesize that this homing
process is necessary to maximize the effect of the injected molecule by stimulating T cell localization where the cytokine concentration is maximal.
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