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COI: ongoing patents related to ctDNA detection (MSI and others)



ctDNA detection
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ctDNA detection
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ctDNA fraction and
technical limits of detection
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ctDNA detection
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ctDNA fraction and
technical limits of detection
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Digital PCR-based ctDNA detection

¢ Droplet-digital PCR%

* BEAMing Qr===

Advantages: sensitive, low cost
and quick; allows real-time serial
monitoring in large cohorts
Limitations: only one or a few
mutations detected and no TMB or
neoepitope prediction

ctDNA
quantification

m

NGS-based ctDNA detection

e Standard NGS L
—
* Optimized NGS P

- Reduced base-position error rate
- Unique molecular identifiers

Advantages: enables the analysis of several
genes, IMB, neoepitope discovery, and dMMR
status assessment

Limitations: high cost, limited sensitivity (for
standard NGS), bioinformatic turnaround time




Outline

ctDNA to capture genomic predictive markers in Immuno-Oncology (10)

ctDNA to monitor immune therapy

Hypothesis: new windows of opportunity for better 10 efficacy

Hypothesis: immune system monitoring through cell-free DNA sequencing

O ITOCS, Vienna, Apr 11-13, 2019
institutCurie Contact fchidard@curie.fr for permission to reprint/distribute.



ctDNA to capture genomic predictive markers in 10

Genome-wide markers
Tumor mutation burden
Microsatellite instability
other mutational signatures...

Specific alterations
IFNy & HLA pathways
PDL1 amplification

O ITOCS, Vienna, Apr 11-13, 2019
institutCurie Contact fchidard@curie.fr for permission to reprint/distribute.



Tumor Mutation Burden... in tissue
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NSCLC patients MNumber of

Clinical trial Covered 5 I
nicat i Assay (total number of genes (for ver Gene variants ample ™B -::ut—c:-f‘Fi
(reference) ) Mb type
patients) panels)
KEYNOTE-001
@) WES 34 - - Monsynonymous mutations Tumor 200 mut/tumor
Low <100; medium
CheckMat '
UE: Ta} ae WES 312 - - Total missense mutations Tumor 100 to 242; high
TMEB =243
CheckMate Monsynonymous single nucleotide TMEB high =158
012 (22) WES S and indel variants Tumor it
49 with WES Above versus
WES, MSK- ) ' 341,410, 0.98,1.06, Somati
20) eacr | 240withMsk- Ty A om 'Cm"ligfi":;znymo"s Tumor  below the 50th
IMPACT ’ percentile of TMB
FIR/BIRCLY . 102 1L and 465 Numb'er t.Df sor_natic, codir::g, base Median TME;" 9.9
POPLAR (33) FoundationOne oL 315 1.1 substitutions, indel mutations per Tumor mut/Mb or high
* Mb of genome examined TMB 16.2 mut/Mb
. Number of somatic, coding, base

CheckMat FoundationO

sciMiate  Foundationtine 08 24 ~0.8Mb substitutions, short indels per Mb Tumor 10 mut/Mb
568 (34) CDx .

of genome examined
Number of somatic, coding, base

CheckMate FoundationCOne L )
227 (21) CDx 1,004 324 ~0.8 Mb substitutions, short indels per Mb Tumor 10 mut/Mb

of genome examined

Fenizia et al, TLCR 2018



Tumor Mutation Burden... in ctDNA

« Not invasive, can be repeated throughout therapy

« Better estimate of the tumor spatial heterogeneity
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Tumor Mutation Burden... in ctDNA
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Not invasive, can be repeated throughout therapy

Better estimate of the tumor spatial heterogeneity

ctDNA usually not detected in responding pts
Shorts indels: difficult to detect

SNV with low allelic frequency can be missed

Blood TMB < tissue TMB

Mutations at low allelic frequency in tumour
tissue may be missed by blood analysis

Tumour sample sequenced for TMB calculation ‘\\ / |
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Cabel et al, Nat Rev Clin Oncol 2018



Tumor Mutation Burden... in ctDNA
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Not invasive, can be repeated throughout therapy

Better estimate of the tumor spatial heterogeneity

ctDNA usually not detected in responding pts
Shorts indels: difficult to detect

SNV with low allelic frequency can be missed

Spatial heterogeneity might be misleading (?)

Blood TMB > tissue TMB

Private mutations originating from distinct
subclones and found in blood cannot be
distinguished from shared mutations and are
added to each other in bTMB count

. | Tumour sample from site #1 sequenced
for TMB calculation

Tumor sample from site #2 sequenced
for TMB calculation

Blood sample sequenced for bTMB calculation

QOVIVOT JIOVOVOT. IOVOPVIX

Cabel et al, Nat Rev Clin Oncol 2018



Tumor Mutation Burden... in ctDNA

Table 1 INGS assays for TMB testing in tumor tissue and in liquid biopsy

NSCLC patients Number of

Clinical trial Covered 5 I
nicat Assay (total number of genes (for Ver Gene variants ample T™MB -:}.ut—czrf'l‘i
(reference) ) Mb type
patients) panels)
MOSCATO 01/ Single nucleotide variants and Not for TMB
MATCHR (35) cfDNA-WES| 19132 - - short indels Blood jinical use
NEO New

Point mutations, Il indels, CMNA, Mot for TMB

(36) Oncology 82 39 Na O mutations, smaltindets Blood o o
= rearrangements, gene fusions clinical use
NEQIliquid

VUS and synonymous mutations

(37) Guardant Health o, 1o, 54-70' NA with and without potentially ~ Blood =15 mutations
Guardant 360 . . .
functional/driver variants
. . Tumor/ .
(38) CAPP-5eq In silico 139 ~125 Kb Monsynonymous mutations blood =5 mutations
POPLAR/OAK Foundation . . . 16 mutations
(39) Medicine bTMB 794 394 MA Single nucleotide variants Blood (14 mut/Mb)
. Somatic synonymous and non- 10 and 16
POPLAR/OAK  Foundat
(40) Me;z?neatl'?nMB 794 394 MA synonymous base substitutions Blood mutations (9 and
with at least 0.5% AF 14 mut/Mb)
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POPLAR and OAK trials

Stage IV NSCLC, 2" line

Sequencing

Blood collection,
plasma isolation and
cfDNA extraction

* Remove germline

polymorphisms and predicted

driver mutations
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» All base substitutions with
>0.5% allele frequency

bTMB
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40 -

20 ~

OAK

(training) (validation)

Gandara et al, Nat Med 2018

TCOand ICO TC1/2/3 or IC1/2/3 TC2/3 or IC2/3 TC3 orlIC3
N =250 N =328 N =200 N=103

ITOCS, Vienna, Apr 11-13, 2019
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POPLAR and OAK trials

a
Population

bTMB > 4

bTMB > 6

bTMB > 8

bTMB > 10
bTMB > 12
bTMB > 14
bTMB > 16
bTMB > 18
bTMB > 20
bTMB > 22
bTMB > 24
bTMB > 26

BEP
ITT population

N (%) PFS HR (95% Cl)
441 (76) — -~  0.89(0.73-1.08)
371 (84) — & —1 0.83 (0.67—1.03)
302 (52) — o — 0.79 (0.62—1.00)
251 (43) ——— 0.73 (0.56-0.95)
211 (36) ——— 0.73 (0.54-0.97)
188 (32) — o —— 0.68 (0.50-0.92)
158 (27) r'S 0.65 (0.47-0.92)
136 (23) & 0.66 (0.46-0.95)
105 (18) * 0.61 (0.40-0.93)
84 (14) r'S 0.57 (0.35-0.91)
69 (12) * 0.54 (0.32-0.91)
54 (9) 'S 0.51 (0.28-0.95)
583 (100) —@—  0.87(0.73-1.04)
850 HQF 0.95 (0.82-1.10)
0.2 1.0 15
HR
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Favors atezolizumab

Favors docetaxel

b

Population

bTMB > 4

bTMB > 6

bTMB > 8

bTMB > 10
bTMB > 12
bTMB > 14
bTMB > 16
bTMB > 18
bTMB > 20
bTMB > 22
bTMB > 24
bTMB > 26

BEP
ITT population

0S HR (95% CI)

0.70 (0.57-0.87)
0.71 (0.56-0.90)
0.70 (0.54-0.91)
0.69 (0.52-0.93)
0.68 (0.50-0.94)
0.66 (0.47-0.92)
0.64 (0.44-0.92)
0.61 (0.41-0.90)
0.65 (0.41-1.03)
0.67 (0.40-1.13)
0.53 (0.30-0.94)
0.50 (0.27-0.95)

0.64 (0.53-0.77)
0.73 (0.62-0.87)

1.5

OS
N (%)
441 (76) — & —
371 (64) —&—
302 (52) — g —
251 (43) ——
211 (36) L 2
188 (32) L 2
158 (27) 2
136 (23) L 2
105 (18) L 2
84 (14) 2
69 (12) 4
54 (9) 2
583 (100) — @ —
850 — 44—
0.2 1.0
HR

Gandara et al, Nat Med 2018

Favors atezolizumab Favors docetaxel



National Cancer Center (Beijing) study

JAMA Oncology | Original Investigation

Assessment of Blood Tumor Mutational Burden

as a Potential Biomarker for Immunotherapy in Patients
With Non-Small Cell Lung Cancer With Use

of a Next-Generation Sequencing Cancer Gene Panel

Zhijie Wang, MD; Jianchun Duan, MD; Shangli Cai, PhD; Miao Han, PhD; Hua Deng, PhD; Jun Zhao, MD; Bo Zhu, MD; Shuhang Wang, MD;

Minglei Zhuo, MD, PhD; Jianguo Sun, MD; Qiming Wang, MD; Hua Bai, MD; Jiefei Han, MD; Yanhua Tian, MS; Jing Lu, PhD; Tongfu Xu, PhD;
Xiaochen Zhao, MD; Guogiang Wang, PhD; Xinkai Cao, PhD; Fugen Li, PhD; Dalei Wang, PhD; Yuejun Chen, PhD; Yuezong Bai, PhD; Jing Zhao, PhD;
Zhengyi Zhao, PhD; Yuzi Zhang, MD; Lei Xiong, PhD; Jie He, MD, PhD; Shugeng Gao, MD; Jie Wang, MD, PhD
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E ; R
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& 0.2 = 20-
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04 ® e
U ‘\ b\ “ 0 T T T T T
q?(" @* Q\;-:Q @bﬁ <& _D@‘- 0 4 8 12 Nonresponder Responder
@Q < é}o &’\‘ o & Time, mo
& S & & & No. atrisk
P LowbhTMB 22 5 0 0
High bTMB 28 13 b 0
mtitum% Wang et al, JAMA Oncol 2019 ITOCS6, Vienna, Apr 11-13, 2019

Contact fchidard@curie.fr for permission to reprint/distribute.



Ongoing study: CheckMate 848 (NCT03668119)
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Pre-screening, Screening &

Randomization Phase

Treatment
Phase

Follow-Up
Phase

/

P

Cap: 15% per tumor

Stratified by:
* Line of therapy
* tTMB =16 mut/Mb

-

AN

opulation:

* | /O naive

* 2L+ solid tumors?®
* 210 mut/Mb on
tTMB or bTMB®

bTMB = 16 mut/Mb/

\

(=N - )

- excluding melanoma, NSCLC, RCC

ArmA:

Nivolumab 240 mg® 2w +

Ipilimumab 1mg/kg qéw up to 24 mo

Arm B: Nivolumab 480 mg? gdw up to 24 mo

Optional treatment upon
confirmed progression
(Arm B roll over )

Nivolumab 240 mg®q2w

+ Ipilimumab 1mg/kg q6w

“both bTMEBE and tTMB results are required as part of screening procedures

-3 mg/kg for adolescents with body weight <40 kg
-6 mg/kg for adolescents with body weight <40 kg

>

[ B

Post treatment follow-
up for safety, overall
survival, and
progression.

Co-Primary Endpoint:
ORR in tTMB
ORR in bTMB

Secondary Endpoints:

DOR, PFS, OS

A /




Microsatellite Instability

Assessment of
microsatellite length

|

* WES and targeted NGS

* Digital PCR targeting
recurrent unstable
microsatellites

bTME analysis

WES and
targeted NGS

Unstable microsatellite

A CACACAC

Stable microsatellite

Validation

needed

A CACACACACAC

Limitations:

Pattern of unstable
microsatellites varies
across tumour types
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Validation
needed

NV

o e o @ Mutation

N/ AN/ N/ N
High TMB

Limitations:

¢ Limited specificity:
15-20% of high TMB
tumours are MSI-H

¢ Limited sensitivity:

10-20% of MSI-H

tumours have a low TMB

Cabel et al, Nat Rev Clin Oncol 2018

Detection of inactivating
mutation in MMR genes

WES and
targeted NGS

Limitations:

Inactivating events other
than SNV (e.g. indels, LOH,
and methylation) are

difficult to detect in cfcDNA




Microsatellite Instability

Repeated sequences = higher error rate with NGS
Standard pentaplex assay: requires at least 10% allelic frequency

« DNAse-based enrichment of unstable MS:

A colonoscopy polyps,
biopsies, cfDNA

Multiplex-NaME-PrQ

M Simplex or
f eg. NR21,NR24,NR27,BAT25,BAT26 Multipleu
j Wild Type PCR

Mutant

10-30ng DNA G NaMEFrOPmbEs R v ;

Simplex or
Simplex/multiplex capillary Multiplex
electrophoresis h HRM pre-
sequencing, or other assays screening
NaME-PrO probe design Probe-Probe Heterodimer
MNR2T7 Microsatellite MR27-MaME-Pro Probe - sense GACCA TTTTTTTITTITIT I TT T T T TTITIT ¢
ARARAAAADAAIA AL AN AA T ASABRAASALAALAALAAALBARRABALS GOCA T AAAALARARALAALALAALAALAALAS GOOA
- LLE | —
Tm= 57,5 °C Tm= 63,3 °C Tm= 584 °C
O Ladas et al, Nucleic Acids Res 2018
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Microsatellite Instability:

Designing a drop-off ddPCR assay

DEFB105A/B (A,)

A WT allele (V|C+ FAM+) 14000 BAT-26 (AZT) 9000 ACVRZA_ ,(Aa_) 10000
. HCT-116 10% . - HCT-116 10% .4
e | 8000
\\I.f/ \\l.r/ 10000+ _ -*WT TDDO_
_7{};/ h';}i/ 6000 . woMsl 5000 o
/N VAR T 1 [
vic REF ram MSI 3000/ 4000
., Emeoossm 0 R > t _ & MS| 2000
nNAAAAAAANMIN ——— @ 2000+ 10000 &
£ % 20 a0 60 80 Co 200 4000 6000 8000 10000 0
= 14000 9000 - 10000
+ -/l
MSI allele (VIC* FAM™) < HCT-1510% HCT-15 10%
- , 8000
| 10000 F WT 7000 |
t\ﬁ\ ‘" > . TMsl | so0o 6000
I - F 6000 '
PANN \AM MSI 30001 4000
vic REF w ' WoMSl | 2000
N 2000 1000 &
nnnAAANNN =———o 0 : - 0"~ 0
i del -— 0 2000 4000 6000 8000 0 2000 4000 6000 8000 10000 O
VIC intensity

Silveira et al, unpublished
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Microsatellite Instability:
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BRAF-KRAS-PIK3CA
MAF (%)

BRAF-KRAS-PIK3CA
MAF (%)

Silveira et al, unpublished

BRAF-KRAS-PIK3CA
MAF (%)

A CRC non-CRC
L . ® MSI-H B 100 ; . . . ® MSI-H
: ®000gq0000 :'::“.0": ‘O:::.:.:I' ..:':.':00:: ¢ MSS : .'Oi.:':.. ° '.:. . ® MSS
_ STTRD SEFOEEE o treshod * - threshold
O\° 10 E ' .: .:.:. .:.:. O\° 10 _j: * ° ‘o.oc
w i T —— . o: o b —— o %00 00°
< ¢ < . .
= . . = . .
13 : L "
] . ) H Sensitive
eog® ° * ..". ege 1 1
<0.1 R . <04 s ot Quantitative
© o Q &) © » Q .
& & & & I Quick and cheap'!
M P AR A P
NG \2 Q\‘{‘ Q
1007~ 78 p<0.0001 807 =0.7 p<0.0001 . - 507 =025 p=0.12 o BRAFVSHE
— — o L]
§ 80- 1 < ) o KRASG12/13
& ¢ g 60- LN . "<L 40 A ® i PIK3CAHIM7R
< L = o
S 60- it = o o o 30 o .
Q % . < 40- 071 a® 2 o * o & o
°.' O. e N 0. ¢ ) un °e° Y L]
i 407 R © H o S 20 08 &
o o’ o o T o . ® o ° o
20 °, * < 207 ¢ "Lb 10 « *°
i . _
° :o o o o5 °
o) [ ]
0 T T T ] 0 o T T 1 0 : L : L] : !
10 20 30 40 10 20 30 40 0 10 20 30 40



ctDNA to capture genomic predictive markers in 10

Genome-wide markers
Tumor mutation burden
Microsatellite instability

other mutational signatures... Usual limitations apply
Specific alterations Sensitivity of most ctDNA assays: ~70%/80% for SNV
IFNy & HLA pathways CNV are harder to detect

PDL1 amplification

O ITOCS, Vienna, Apr 11-13, 2019
institutCurie Contact fchidard@curie.fr for permission to reprint/distribute.



ctDNA to monitor 10 drugs

Early kinetics...
response
pseudo-progression

Long term monitoring
pre-clinical detection of resistance

O ITOCS, Vienna, Apr 11-13, 2019
institutCurie Contact fchidard@curie.fr for permission to reprint/distribute.



Early kinetics & response to anti PD-1/PD-L1 mADbs: proof of concept

+ + + +300% — ctDNA detected at wO and w8
+1000% - o
© 4+ k= — ctDNA undetected at w0 and w8
B [}]
= + § - CIDNA detected at w0 but not at w8
o +100% A £ +200% -
[ — O
0 © E
82 + %)
% ; +10% - T
Qs rs=0.86 p=0.002 g +100%4
SIS M
£ : : . . . E +50% -
& —100% -10% +10% +100% +1000% 3
= S 0%
(]
5 —10% ~ o
+ I —50%-
_|_ O
+H- —100% - ~100% . . . : ; ; .
: o 6 12
Change in tumor size (irRC) at w8 Months

(% of wO value)

Cabel et al, Ann Oncol 2017



Early ctDNA kinetics: timing

ctDNA copies
per ml plasma

@ 10 000+

@ 1000 - 10 000
O 100 - 1000
O10-100
O1-10

@ Undetectable

RECIST response

fcr [is0

Ber PD

&
11-12| | I
z 910, L
S T
"g§ N | | N
£ o4 B AERRENED
F =2E1 1ICI I
Baseline IR S iR
Response |IIIIIIIIIIIIIIIIIIII | |IIIII
Group B (n=22) Group C (n=18)

Lee et al, Ann Oncol 2017



Early ctDNA kinetics: further studies...

d baseline b 8 weeks C 24 weeks

x cfcDNA
5000 == HPV ctDNA -0
=e= tumor size (irRC) 0
S 4000 - 20 B
g g‘ =
m m
S 3000- x - .40 3_ ;
E o o
@ 2000 -60 23
.a : °
o © =
© 10004 --80 % E
@
0+ -100
0 10 20 30

Weeks

Cabel et al, Int J Cancer 2017

ctDNA Fraction (%)

Patient 018

Pretreatment (Day -7) Day 418

2.0+

=N
(3
L

-
o
L

o
(%))
1

(=]
o
L

<

anti-PD-1 Therapy

' » 100
"
e -80
l\ RECIST
\"Tumor Burden 160
.
S 40
\‘.
=20
-0

90 180 270 360 450
Days on treatment

o

Goldberg et al, Clin Cancer Res 2018
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Early ctDNA kinetics: pseudoprogression

500+ 500-
Baseline CT-scan C4 CT-scan C8 CT-scan Baseline CT-scan C4 CT-scan C8 CT-scan
400 4 400 -
E IS
3 B
Q
S 3004 3 300
O 3
= :
0 s O
2 200 - 200 =
<
1 d
< <
100 4 100 -
—D
0 4 \ 4 0 T T 1
Baseline C2 C4 Ccs8 Baseline Cc2 C4 Cc8
CT-scan 30 days 60 days CT-scan 120 days CT-scan CT-scan 30 days 60 days CT-scan 120 days CT-scan

Guibert et al, Oncotarget 2017



Early ctDNA kinetics: assessing sequential treatments

Phase 2 trial of nivolumab combined with stereotactic
body radiotherapy in patients with metastatic or locally
advanced inoperable melanoma

Nora Sundahl, MD"2#E# 4 Teofila Seremet, MD PhD?, Jo Van Dorpe, MD PhD2#, Bart Neyns, MD PhD3,

Liesbeth Ferdinande, MD PhD*, Annabel Meireson, MSc?, Lieve Brochez, MD PhD2%, Vibeke Kruse, MD
PhD25.* Piet Ost, MD PhD'"2:*

ctDNA was detected in 8 patients and changes corresponded to

clinical response and suggested that a subset of patients, with a low PD-L1 score, only started responding after
SBRT.



Hypothesis: new windows of opportunity for better 10 efficacy

IO drugs more efficient when used in patients with a limited tumor burden
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Hypothesis: new windows of opportunity for better 10 efficacy

IO drugs more efficient when used in patients with a limited tumor burden

A B
100 =
A Y —
s KEYNOTE 001 study 50
90 =
80 =
4.0 = )
704 —— Estimated HR
o | e 95% ClI
60 = £ o4 e e
) T L
S 50 . @ e e
w T N e S U
@) el = 1 e et
L s =T e :
04 - By g g S R,
20 1.0 4 ez
e Sl
i
1 I I I 1 I I I I 1 I 1 0.0 4 HR = 0.65 1 HR =2.36
12 15 18 21 24 27 30 33 36 39 42 45 1 1 1 1
Time (months) 0 10 20 30 40
n atrisk . .
Below median Baseline tumor size, cm
292 278 260 243 230 218 208 197 178 119 91 63 38 24 9 0
Above median
291 237 187 159 135 126 110 97 84 65 49 32 12 10 3 0

Joseph et al, Clin Cancer Res 2017
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Hypothesis: new windows of opportunity for better 10 efficacy

IO drugs more efficient when used in patients with a limited tumor burden

Minimal Residual Disease (??)

A  All no-chemo patients

A
Post-surgery =3 ‘: [ty | [ smaem + | 100+ Postoperative ctDNA-negative (n = 164)
L I @
& 801
100 4 8
=i tDNA detected =
- S 60+ HR, 18 (95% ClI, 7.9-40)
g ~i— ctDMA not detected 3
|- &
m -
4=F n=30 g 40
s 504 =z Postoperative ctDNA-positive (n = 14)
3 e oA
] @ 20
n=7 P<0.0001
HR,25.1 (C1, 4.08-130.5) 0 ; : g "
0 T T T T T 1 0 12 24 36 48 60
0 & 12 18 24 30 36 ;
Months post-surgery Months since surgery
Breast (all subtypes): Garcia-Murillas et al, 2015 Stage 2 CRC: Tie et al, 2016
O ITOCS, Vienna, Apr 11-13, 2019
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Hypothesis: new windows of opportunity for better 10 efficacy

IO drugs more efficient when used in patients with a limited tumor burden

Everyone gives a blood and lissue

Early detection of relapse sample o ook or DN and 3

. . . . You stop the trial You go into the 1st part
A flrSt trlal IS OﬂgOlng if you don't have a of the trial if you have
change in the genes a change in the genes

(NCT03145961)

- ~ N
NA fO ; found in bloog

eared by FDA

A has been cl

. " P S Everyone taking part in You continue to have
\'\S\ng R S\ng C‘tDNA f? part 2 is put into 1 of 2 blood tests for another
\ﬂ the future . rn groups at random year
O ‘ F“embn}llzumab] l Observation I
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Hypothesis: immune system monitoring through cell-free DNA sequ.

Transcriptomic profiles can be inferred from cfcDNA fragment length

=>» Tracking back the tissue of origin

=» Looking at dying immune cells in cancer

D

institutCurie

Healthy Healthy
(BHO1, Snyder 2016)

Cancer1 / Cancer 0%
& 5%
A
Fraction of cell type :ff (&'0{ ‘?&@
o © &
\@9 «o o g- ‘}é"& s‘ € & & s & & SCC NSCLG SCLC
’ s M (1620, Snyder 2016) (IG15, Snyder 2016
50% 60% 6%
Health, %
(BHO1, g:yae]rfzmsy o 27%
Hemateopoietic l_‘
Healthy cells 6% Lung
related 7%
scc - 6%
(IC20, Snyder 2016) Lung 24% Lung
related 43% related 66%
NSCLC che cRe
scc - (IC37, Snyder 2016) 0
(IC15, Snyder 2016) 37% fo
CRC | Colon
(IC37, Snyder 2016) related
I_ » o Colon
eRE 41% related 14%
4 Skin Colon
Melanoma related related 50%
Melanoma
46% mm Hematopoietic cells

. Liver

Freenome, AACR 2019 @ I

Skin
related 222 Other cancer types



Thank you

Questions / comments / collaborations / post-doctoral position

francois-clement.bidard@curie.fr
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