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BACKGROUND

~

Tregs play a critical role in the control of immune responses and tolerance induction; however our understanding of CD8* Tregs is limited while they are particularly promising for therapeutic
application. We previously reported that CD8*CD45RC'°" Tregs use IFNy and IL-34 to suppress donor responses in a rat model of allotransplantation (Guillonneau et al, JCI, 2007; Bezie et al, JCI,
2015). Here, we aim to characterize human CD8* Tregs to assess their potential for cell therapy in transplantation.
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MATERIALS AND METHODS
*All cells were isolated from blood of healthy volunteers. \

*Expansion process: CD8*CD45RC°" Tregs and CD4+*CD25"9"CD127- Tregs were sorted by Facs Aria and plated with allogeneic APCs (Tregs:APC ratio 1:4) or in presence of anti-CD3 (OKT3 clone, coated, 1ug/ml) and anti-CD28 (CD28.2
clone, soluble, 1ug/ml) mAbs in RPMI 1640 medium supplemented with AB serum 10%, IL-2 (1000U/ml) and IL-15 (10ng/ml). Cells were stimulated again with mAbs at day 7, and cytokines were freshly added at day 7, 10 and 12. IS
were added at day 0 and day 7 when indicated.

*Proteomic analysis: T cells were stimulated 7h with PMA and ionomycin including 4h with BFA before cytokines staining and were analyzed by flow cytometry.

*Transcriptomic analysis: Tregs were sorted, expanded or not for 14 days, and analyzed by 3’DGE RNA-sequencing as compared to non-expanded freshly sorted Tregs.

*Suppression assay: CD4*CD25 T cells were sorted by FACS Aria, labeled with CFSE and stimulated by allogeneic APCs, or cDCs, or pDCs, in presence or absence of CD8*CD45RC°% or Mah T cells, or CD4*CD25"9hCD127- Tregs. 50ug/ml of
blocking Abs or isotypic controls were added at day 0 when indicated. 0.4um pore size Transwell membrane were used to separate Tregs from Teff. Proliferation was quantified by CFSE dilution in DAPIFCD4*T cells after 5 days co-culture.
*Cytotoxicity assay : Apoptosis was assessed by DAPI/Annexin V staining after 15h culture of Tregs with target cells.

Skin transplantation model: NSG mice were grafted with 1cm? human skin and injected 4 to 6 weeks later with 5x10° human PBMCs + a range of expanded CD8*Tregs. Allogeneic rejection was assessed by macroscopic observation.
QVHD model : NSG mice were 1,5Gy-irradiated and injected with 1.5x10” PBMCs + a range of expanded CD8*Tregs. /
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CELL THERAPY USING EXPANDED CD8*TREGS INHIBITS TRANSPLANT REJECTION ~
» 1. Expansion process » 4. Phenotype
Donor 1 4:1 Donor 2 (b) F h E ded
APC CD8*CD45RClow _ . res Xpande
CD8*CD45RC°"Tregs were T cells S0'y _ns Expanded CD8*Tregs showed increased CD8* Tregs<—ﬁ CD8" Tregs
expanded up to 2000 fold c10°4 2 I expression of Foxp3 and Tregs 1506 genes
in 14 days in presence of L15 Tong/m g4 = ,@ associated molecules at proteomic (a) 745 R
. . o 1 xxx < % . .
allogeneic APCs or anti- 4CD3/28 mAbs 551011 e and transcriptomic (b) levels. 40 IL2RA
. k=) X x X x .
CD3/28 mAbs, high dose 14 days S 100— '
Y (a) ____ expanded Tregs —
of IL-2 and IL-15 ] S g
. )/ /CD28 — fresh Tregs ©
2nd stim D7 2 “CCL3
isotype =
. 9 . I3
» 2. Function IL-10 IL-34 IFNy g 20 - TNFRSF9 (_:TLM, GZMB  cp3g
(a) (b) S / : /SH
= =1 CD160 CD59 ’ ") i/ IL1TRB
: - D e = GZMM BTN3A1 IcAM1] X ! / .
Expansion process ° ﬁloo . .8 1g8 —8— necrosis, n=4 g GZMK | TNFSF10 \ 2 ﬁ,?;gm
increased suppressive S ig 907 - © I 60 —B- late apoptosis, n=4 ' i, cnss\ . p CD30
. . © N gopf"""""""c"c""°c"c=c=ccce- —. 2 40 | tosis, n=4 TGFp Foxp3 CTLA4 PD1 -
activity (a) but not S O x 2 5 cory ApopTosiE. 1L5RA_D :
S - O = TGFB3——
totoxicity (b) of T 55 Y ST & e s e :
cytotoxicity (b) of Tregs. 20 0l = 2 2 20 qﬂ:! :
T c —%— XXt XXX NS ch -40 IL31RA
oo O T T o -60 T T T T | I I | I | I
® 2 APC o CD3 1:0 1:10 1:50 1:100 -6 4 5 0 2 H 6
/CD28 target : Treg ratio LAG3 TIM3 CD39 ICOS log2(Fold-Change)
» 3. IS supplementation » 5. 50T » 6. GVHD

'S added from day Otto 7- day 7to 14 Transfer of expanded CD8*Tregs significantly inhibited rejection of human skin graft induced by Transfer of expanded CD8*Tregs significantly GVHD

2.5=
o AMPr human allogeneic PBMCs injection in NSG mice, in a dose dependent manner, as monitored by development induced by human allogeneic PBMCs injection
2 209%  csA-Rapa raft rejection score (a) and survival (b). in NSG mice, as monitored by body weight loss (c).
: p
3 x x  CsA-Tacro «Rapa-Rapa
7))
c L5 V Rapa-cs AxRapa-MPr
2 "X x P xRapa-Tacro (@) — pevcn=12 (b) - rBMCn=12 (c) — pB™MC, n=26
2 1_0.L* ........ FGSACSA .Rapa:NT 14 days Tregs —— PBMC+Tregs 1:1,n=9 |4 -~ PBMC:Tregs 1:1n=9 |* 14 days CD8*CD45RC!oY" —  PBMC: CD8" Tregs 1:1, n=12 *
hat IS Rapa-MPA expansion _ B * _ P * Tregs expansion _ N _
o no P —— PBMC+Tregs 1:2, n=5 —&— PBMC:Tregs 1:2n=5 —— PBMC : CD8" Tregs 1:2, n=10
5 054, m —— PBMC+Tregs 1:4 n=5 ~%¥— PBMC:Tregs 1:4n=5 m , —— CD8*Tregs, n=4
MPA-MPA 5x10% PBMCs e eeieenn. 100 - 1,5.10 PBMCs 110
0.0 _, PBMC _.V. transfer o T _, PBMC V. transfer £ 105
o0 5'3 1Io 1'5 2'0 isolation | 2 , S 75+ isolation i T o1 > . R H
| o 7 P > 1,5Gy ! = ]
expansion score —» skin —--m-- : | 5 *2 507 irradiation 5 gg
i i = ] - O ! @) =
: " : v _ 2 o 25- ‘ N 2 g5
Rapamycine addition in culture Graftlsurvival __> = ; 9 Wellght loss __> S :g
: : _ = " T T T T 0 I 1 1 \ : ' ' '
medlum for at Ief'ast the first 7.days healtltj;/”\?c?lrllj  NSGmicED30 DO > "I T T T L L A . A heanﬂ;‘@‘i'& NSG mice-1 00 O
\lmproved Tregs yIE|d and function. Days after PBMC injection Days post PBMC injection Days after PBMC injection /

[ We report here existence of highly suppressive human CD8*CD45RC'°"Tregs expressing Foxp3 and producing IFNy, IL-10, IL-34 and TGFf3 to mediate their suppressive activity. We have shown tha}
CD8*CD45RC'°“Tregs were as efficient as canonical CD4*CD25"ehCD127'°"Tregs for suppression of allogeneic immune responses in vitro. Robustly expanded CD8*Tregs displayed a specific gene
signature and were able to delay human skin rejection and GVHD development in humanized mice. These results open new possibilities in cell therapy in transplantation and by extension in other

Uiseases. /




