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A. Direct effects of danger mediators on HSCs
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HSCs do not only respond to
the depletion of PB cells:
the HSC compartment can
react directly to inflammatory
cytokines
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HSPCs respond to
Alarmins

Immunity 24, 801812, June 2006 ©2006 Elsevier Inc. DO 101016/ immuni. 2006.04.008
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HSCs respond directly to stress- and pathogen-related molecules, sensing
damage even before inflammatory cytokines are released



Hematopoietic Stem
Cells (HSCs)
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HSCs and BM niche:
e end of a «splendid isolation»
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_ Purinergic Receptors
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_ eNTPs and Inflammation
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What role do eNTPs play in the
HSC/LSC compartment?
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UTP expands SRCs
in NOD/SCID mice
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HSC HOMING, PROLIFERATION AND FLOGOSIS
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M eNTPs inhibit
—y0t AML cell proliferation
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Purinergic signaling inhibits
AML cell Homing and Engraftment
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Purinergic signaling inhibits human acute myeloblastic leukemia cell
proliferation, migration, and engraftment in immunodeficient mice
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_ P2X7 receptor: “Death or life?”
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LSCs express P2X7 and its activation by ATP induces
apoptosis of leukemic stem cell progenitors
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ATP potentiates the cytotoxic effect of
antineoplastic drugs
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ATP exerts a direct cytotoxicity on AML cells
but not on normal HSCs
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ATP inhibits leukemia cell growth in vivo
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Indoleamine 2,3-dioxygenase (IDO)
at the cross-road between
inflammation and immunotolerance
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Dendritic cells induce Tregs
by means of both IDO enzymes
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MODULATION OF
TRYPTOPHAN
CATABOLISM BY
TUMOR CELLS
EXPRESSING IDO
AS A STRATEGY OF
IMMUNE EVASION

» A wide variety of human tumors
expresses IDO protein, which
mediates immune tolerance

»In humans, IDO over-expression
correlates with poor prognosis
(ovarian carcinoma, endometrial
carcinoma, colon carcinoma)
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IDO protein is involved in the induction of immune tolerance to tumors
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IDO is expressed and
functionally active in AML
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IDO* AML cells induce
Tregs through the conversion
of CD25- into CD25* CD4* FOXP3* T cells
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Elevated frequencies of Tregs
ciated with poor prognosis in AML
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NA level in blasts of AML patients
predicts poor clinical outcome

Type of analysis Gene-expression profiling gPCR
Number 286 71
Median age in years 44 (15-78) 54 (16-75)
at diagnosis (range)

Median white blood cell count 28 (0.3-582) 42 (0.4-282)
at diagnosis (10x<°/L, range)

Complete remission rate, 203 (79.6) 55 (78)
number (%)

Median overall survival 13 (0-166) 14.4 (0.03-174)
in months (range)

Median relapse free survival 11 (0-166) 16.6 (0.23-173)
in months (range)

FAB classification, number (%)

AML MO 6(2) 4(6) z 5 c

AML M1 63 (22) 9(13) 2 3 N _
AML M2 66 (23) 20 (19) 5 s o alve
AML M3 19 (7) 3 (a) 5 g g

AML M4 53 (19) 12 (17) =

AML M5 65 (23) 20 (28) koA e g 5

AML M6 3(1) 3 (a) - 2 9.~

not determined 10 (3) as compared to GUS g puipa

A — 4 0lin

Cytogenetic risk group, number (%) o1 INDO1r?1RNA 1001000
Favorable 57 (20) 4 (6) (as compared to GUS expression)
Standard 176 (62) 40 (56) 5 £
Adverse 39 (14) 6(9) 100 log rank p=0.003 100 log rank p=0.015
No metaphasis 13 (4) 6 (9)

Not done 15 (21) s s
g :

FLT3 status, number (%) 2 é
FLT3 ITD pos 78 (27) 19 (27) 8 : o s 4 —— NDO<1.2
FLT3 ITD neg 207 (73) 52 (73) = __.__%ggjg teeeed - INDO>1.2
FLT3 TKD pos 33(12) 5(7) 0ot : r - = ; 0 i~ 2 I T
FLT3 TKD neg 252 (88) 66 (93) Overall survival in years from diagnosis Relapse-free survival in years from diagnosis

Chamuleau, M. E.D. et al. Haematologica 2008;93:1894-1898



4arnessing the immune system
to treat cancer
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* Induction of lymphopenia

 IDO inhibitors
Depletionlof Tregs

 Anti-PD1 antibodies
. ipiIimumabl

Arginase

Expansion of anti-leukemia
effectors T cells
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*» Chemotherapy

» Radiotherapy

* Photodynamic
therapy
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CELLULAR STRESS RESPONSE
after chemotherapy

early
1. Calreticulin (CRT) from endoplasmatic reticulum (ER) to cell surface

- induction of apoptosis via caspases

2. Cell surface exposure of HSP-TA complexes (heat shock protein—
tumor antigen) = “EAT - ME” signal for DCs

late
3. Autophagy-dependent release of ATP (immune cells recruitment)
4. Release of pro-inflammatory non-histone chromatin binding protein
high mobility group box 1 (HMGBA1)
- binds TLR4 on DCs (maturation) = “FIND - ME” signal for T cells




ction by T-cells from AML patients
after chemotherapy
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B IEN=y is mainly produced by CD8* T cells

CD3* alone CD3* + autologous CD3* + autologous
CD19+ cells AML cells
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HLA-A*0201 positive patients; day 21 after chemotherapy
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Expression of Calreticulin (CRT) on
AML cell surface after DNR treatment

No treatment _ DNR 100 ng/mi DNR 500 ng/ml _ DNR 1000 ng/ml
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elease of ATP after DNR treatment
| (HL-60 cells)

ATP release
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Expression of HMGB1 on
AML cell surface after DNR treatment

merIe

HMGB1 DAPI FITC

1. DNR-treated cells
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HL-60 cell line
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Immunophenotype of DCs basal
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w Immunoregulatory Pathways:
the immmunosuppressive
microenvironment in AML
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P2X7 Receptor
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_ P2X7 receptor and cancer

® - 8

Normal cell

P2XT  pax7
pexX7 sz7

Tumor cell

v’ P2X7 trophic stimulation supports cell proliferation
v" Tumor cells over express P2X7

v P2X7* tumors show a more aggressive phenotype




ATP treatment does not affect HSCs viability
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P2X7 splice variants

Amino Extracellular Carboxyl
terminus 1M1 loop ™2 terminus

| !
P2x7A | 1| 2 |3|4|s|s] 7|89 |0] 11|12 13 \
px7B | 1| 2 |3]4|5]6[7]8|9|opm

px7c [ 1] 2 [3[5[e[7 |8 [9[1Opm
paxo | 1| 2 |3|4|6| 7 [8]9}iof 11 [12] 13 |
P2X7E [ 1| 2 [3[4][5]6]09 [10m

P2x7F | 1| 2 [3]5([6]| 7|90 11 ]12] 13 |
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P2X7A and P2X7B characterization in AML patients
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Conclusions

Disease relapse and toxicity of therapy represents the major limiting
factors in AML treatment. Novel approaches that aim to reduce
toxicity and to improve the efficacy of treatment are needed.

P2X7 stimulation by ATP has:
* direct and selective toxicity on leukemia cells and LSCs

* low toxicity on HSCs

* synergistic effect with anti-neoplastic drugs, allowing to
reduce their dose i

Good candidate for innovative therapy



IDO1 and IDO2 expression

Is differently regulated by inflammation
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_ AML-MSC characterization

A. MORPHOLOGY

AML-MSCs

MSCs can be isolated and expanded from
AML patients and show normal morphology

HD-MSCs: isolated from healthy donors
AML-MSCs: isolated from AML patients at diagnosis



_ Tolerogenic pathway in AML-MSCs

IDO1/IDO2 EXPRESSION (MRNA)

IDO1 expression IDO2 expression
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Frequency and suppressor
function of Tregs in AML
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ATP induces apoptosis of AML cells via P2X7
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_olerogenic pathway in AML-MSCs

IDO1/IDO2 EXPRESSION (protein)
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