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Non-small-cell lung carcinoma (NSCLC)

» The leading cause of cancer death in France and Worldwide
» Poor survival

» Late diagnosis

> Ineffective treatments

> Relapse : 40 % early stages -l

> Prone to metastasize
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Neutrophils and miRNA-223
markers for lung cancer prognosis

Neutrophils

-+ low
-+ high
-~ TOT

High miR-223-3p

©
2
>
)
whd
c
S
S
o
o

% Disease-Free Survival

5 10 15 ' : P=0.038
| I

Overallsurvival(years) 20 40
Time (months)

e et al. 2012




oding RNA(~20nt) Eukaryotes

Translation regul

ion, proliferation target 1/3 of human mRNA
urvival




Neutrophils and miRNA-2
IS biomarkers for lung cancer prognosis?

miR-223-3p expression
(FC, linear)

Allantaz et 3




Neutrophils and miRNA
niomarkers for lung cancer prognosis?
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miRNA-223 is protumoral and associated with poor survial !
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-223 effets in cancer cell
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miR-223-3p promotes EMT phenotype

TGF-b1
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-223 effets in cancer cell

FOXO1A invalidation

Cell cycle arrest
Cell death

l miRNA-223 is a antitumoral microRNA !




Neutrophils and miRNA-223
niomarkers for lung cancer prognosis?
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miRNA-223 is protumoral and associated with poor survial !




MiRNA-223 effets in cancer cells

FOXO1A invalidation

D ‘ EMT/Migration

Cell cycle arrest
Cell death




Dynamlcs -> back to co-culture
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223 is efficiently transferred in epi
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How stable i1s an ex-miRNA?
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-miRNA are unstable !
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ex-miRNA targets are quickly restored

Time of wash (h)
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ex-miRNA induced phenotypes are transient
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oX-mIiRNA degradation




aX-mIiRNA is degradated by XRN1
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nvalidation delays ex-miR-223 phenot
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eletion is associated with poorel
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MIRNA dynamics

» First evidence of rapid decay of ex-miRNA
» miRNA-dependent rapid shift of phenotype
» Involvement of XRN1 in miRNA decay

» Increased diffusion of cell depending of

neutrophil proximity

» Role of neutrophils in cancer and metastasis
Zangari et al. 2017
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Deconvolution of signals
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Is it possible to isolate individual signatures from a single pattern?
 Math aspects: define the best model

* Biological aspects: reduce number of variables => meaningfull

* Clinical aspects: stratification, survival




Deconvolution of signals
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‘ Affymetrix microarrays
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Distribution ol EXPression

subpopulations genes of




Distribution ol EXPression

subpopulations patients




Mathematical model= Optimization

Fibro [ B-Lympho | Monocytes | CD4-Lympho [CD8-Lympho |Eosino| NK |Neutro|Vessel

Fibro 1.00 0.65 0.72 0.65 0.64 047 | 059 | 0.28 | 0.0/
B-Lympho | 0.65 1.00 0.86 0.94 0.95 0.66 | 0.85 | 047 | 0.63
Monocytes | 0.72 0.86 1.00 0.84 0.86 0.78 | 0.84 | 0.67 | 0.70
CD4-Lympho| 0.65 0.94 0.84 1.00 0.98 0.64 | 0.89 | 049 | 0.63
CD8-Lympho| 0.64 0.95 0.86 0.98 1.00 0.70 | 093 [ 055 | 0.62
Eosino 047 | o066 | 078 | 0.64 | 0.70 | 100 o078 | 0.84 | 048
NK 0.59 085 | 084 | 0.89 | 0.93 | 078 1.00 | 0.67 | 0.57
Neutro 028 | 0.47 0.67 0.49 0.55 0.84 067 | 1.00 | 0.30
Vessel 0.90 0.63 0.70 0.63 0.62 048 | 057 | 0.30 [ 1.00

partial least squares, least squares, manual...others?




Reconstitution of signature in patients
(calc vs obs)
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Clinical Data

Tumor subtype (ADC, SCC)
Staging (1, 11, 1l1)

TNM-T (Tumor size)

TNM-N (Lymph node)

Time until relapse in month
Relapse (0/1)

Survival time in month

Died (0/1)

censored: follow-up < 3 years

Age (39-83y)
Sex (14F/44M)

X




Neutrophils are associated with progression

Lympho, STAGING Neutro, STAGING
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Neutrophil to Lymphocyte Ratio

Survival proportions: Survival of KM plot relapse INTR

Percent survival
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Neutrophil to Lymphocyte Ratio

Survival proportions: Survival of KM plot relapse INTR
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Original Article

Predictive Clinical Outcome of the
Intratumoral CD66b-Positive Neutrophil-
to-CD8-Positive T-Cell Ratio in Patients
With Resectable Nonsmall Cell Lung Cancer

Marius llie, MD"*; Véronique Hofman, MD, PhD"%*#*: Cécile Ortholan, MD, PhD®; Christelle Bonnetaud, MD*;
Céline Coélle, MD*; Jérébme Mouroux, MD, PhD**; and Paul Hofman, MD, PhD"**4

Survival proportions: Survival of KM plot death iNTR
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miR-223 is efficently transfered in
epithelial cells (I)
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miR-223 is efficently transfered in
epithelial cells (I)
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Concentration (particles / ml)

Concentration (particles / ml)

miR-223 is efficently transfered in
epithelial cells (Il)

Nanoparticle tracking analysis

A549 A549 + EV

2.5

2

1

|
1.5

0.5

100 200 400 600 800 1000
Particle size (nm)

- el

800 -

c — 700 - R
gg 600 -

§=. 500 -

SO 400 -

o 43008

NS 200 -

D) L
< 100 -

& char

Bxo PLA dk23.nan0
H

100 200 400 600 800 1000

Particle size (nm)




Jeaul| ‘0d) 6ySy Ul
uolssatdxe £zz-yiw

—
e =
£
=0
-
0 ©
O =
& O
o=
X
Y,

1 1 1
o W O Ww
MM N N ™

(qeauy| ‘04) epey Ul
uojssaadxa g£zz-¥iw




xtracellular miR-223 functional

ce engulfed by recipient cells?




5 UTR
FOXO01 sequence
miR-223 binding site:
miRNA Gene |Positian Energy Alignment
p 5! C uco G G 3' mRNA
EmiR-Ctrl UGUUU  GCG AACUGAC

hsa-miR-223-3p FOXO1 2841 @ -16.1
AUARA UGU UUGACUG

3' ACCCC C U 5' pRNA
S c u 3' mRNA
UG AACUGACA
AC  UUGACUGU
3' ACCCCAUAA UGU 5' pRNA

S A AU U 3' mRNA
GA  ACUGAC
CU  UGACUG
3' ACCCCAUAAA GUU U 5' pRNA
5! Cc 3' mRNA
UUUGACRAACUGACA
AAARCUGUUUGACUGU
ACCCCRU

OmiR-223-3p

hsa-miR-223-3p FOXO1 4065 @ -15.4

hsa-miR-223-3p FOXO1 4842 | -14.8

hsa-miR-223-3p FOXO1 5089 | -26.2

3 5' PRNA

-0X01.2 FOX01.3
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5 UTR
FOXO01 sequence
miR-223 bind
miRNA Gene Position Energy Alignment
5 c ucu G G 3' mRNA
hsa-miR-223-3p FOXO1 2841  -16.1 UGUON GEG AACUGAC
AUARA  UGU UUGACUG
3' ACCCC c U 5' RRNA
5 c U 3' mRNA
hsa-miR-223-3p FOXO1 4065  -15.4 U ARCUGACA
AC  UUGACUGU
3' ACCCCAUAA UGU 5' pRNA
5 A AU U 3' mRNA
. GA  ACUGAC
hsa-miR-223-3p FOXO1 4842 | -14.8 o venenc
3' ACCCCAUARA GUU U 5' pRNA
5 c 3' mRNA
. UUUGACAAACUGACA
hsa-miR-223-3p FOXO1 5089 | -26.2 AACUCOUDCACOCD

3

ACCCCAU 5' pRNA




infiltrate is assoc
-223-3p expression and dec
1 expression in lung cancer pat




irray analysis
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Adjusted P- Combined
Term Overlap value Z-score Score Genes
SCARB2:KRT80:RALA:AHNAK:SDC4:CTNND1:TWF1:CIB2: TENC1:NDRG1:CSRP1:
ANCHORI_NG JUNCTION 34/419 | 115E-05 | 237 | 27,00 |CDH2:EPB41L2:G3BP1:DAG1:FLNB:CD59;RACT:PDLIM7:TGM2:TNS1;ITGA3;CAVA
(GO:0070161) I TGA1:RRAS2:PLEKHA7:ABI2:DLG5:PKP2:EVL:NF2:AJUBA.LIMS2:ARF6
SCARB2:RALA:AHNAK:SDCA4:CTNND1:TWF1:CIB2: TENC1:NDRG1:CSRP1:CDH2:
ADHERE_"JS JUNCTION 33/405 | 115E-05 | 235 | 26,71 |EPB41L2:G3BP1:DAG1:FLNB:CD59:RAC1:PDLIM7:TGM2: TNS1:ITGA3:CAV1:ITGA
(GO:0005912) 1:RRAS2:PLEKHA7:ABI2:DLG5:PKP2:EVL:NF2:AJUBA:LIMS2:ARF6
CELL-SUBSTRATE SCARBZ;RALA:AHNAK;SDC4;CIB2;TWF1; TENC1;CSRP1;CDH2;EPB41L2;G3BP1;
ADHERENS JUNCTION 26/358 | 1,26E-03 | -2,35 | 1566 | DAG1;FLNB;CD59;RAC1;PDLIM7;TGM2;TNST;ITGA3;CAVT;ITGAT;RRAS2,EVL;
(G0:0005924) AJUBA;LIMS2;ARF6
CELL-SUBSTRATE SCARB2:RALA:AHNAK:SDC4: TWF1:CIB2: TENC1:CSRP1:CDH2:EPB41L.2:G3BP1:
: 26/362 | 126E-03 | 234 | 1564 | DAG1:FLNB:CD59:RAC1:PDLIM7:TGM2:TNS1:ITGA3:CAV1:ITGAT:RRAS2:EVL:
FOCAL ADHESION SCARB2:RALA:AHNAK:SDC4: TWF1:TENC1:CSRP1:CDH2:EPB41L.2:G3BP1:DAG:
25/352 | 177E-03 | 229 | 1452 | FLNB:CD59:RAC1:PDLIM7:TGM2:TNS1:ITGA3:CAV1:ITGA1:RRAS2:EVL:AJUBA:
(G0O:0005925) .
LIMS2:ARF6
i KRT80;AHNAK:HEG1:MAGI2: CTNND1:KIAA1462: TWF 1:ANK3:MPP5:ATP1B1:
CELL-CELL JUNCTION 24/335 | 188E-03 | 225 | 1411 | CLDN2:NDRG1:PLEKHA7:SIRT2:CLDN4:CDH2:ABI2:PODXL:DLG5:PKP2:DAG1:

(GO:0005911)

SYNPO;AJUBA;CGNL1

EMT/Migration/Invasion ?




miR-223-3p promotes EMT phenotype
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miR-223-3p




a bone fide
impact of miR-22:
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