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LMS karyotype and genome




= To provide a thorough genomic characterization, based on Next Generation
Sequencing (NGS), of a series of LMS (including matched constitutional DNA).
This effort will lead to an improved understanding of the pathogenesis of smooth
muscle malignant lesions and to the identification of new alterations driving the
tumoral process.

= Afirst series of 60 characteristic LMS from each location, i.e. 20 from extremity,
20 from retroperitoneal and 20 from uterine, will be exhaustively analysed:

- 10bta|n Wh0|e genome DNA sequences of primary LMS

(coverage >45-fold), and from the matched blood DNAs (coverage >30-fold) for each location,
- 2.00an VWhole genome ultra-deep coverage
&COVG rage >200 'fOld) of 3 pairs of primary tumours and matched

etastasis

] u
. . This step will search for somatic mutations that may be present in subclones representing less
than 15% of the tumor cells.

- 3. Perform a deep sequencing of the transcriptome ( RNAseq) of primary tumour).

. 5. Analyze data from each cancer and normal genome for the presence of variants compared to the
reference human genome and generate a catalogue of somatic mutations and chromosome
rearrangements (franslocation, copy number variation) for each cancer genome. Identify subclonal
somatic mutations in exomes.

. 6. Assess the false positive rate of somatic mutation/ chromosome alterations in each cancer
gganome by ﬁen‘ormlng technical replication for 250 candidate alterations per tumour using a

ifferent téchnology.

. 7. Perform technical replication for the mutations / chromosome alterations which most likely drive of
the tumor process. The probability of being a driver will be assessed through their frequency of
occurrence in the studied set of timors and throught the known or inferred function of the genes that
they may alter. At least two hundred mutations/alterations should thus be investigated.

= A second series of >100 LMS will be analysed secondly according to the
relevant alterations identified in the first series




= 2 series
= 60 cases: 2015-2016
=« 200 cases: 2016-2018

= Primary LMS (+ 3 cases with
metastasis)
= Untreated
= Patient consent
« Frozen tissue
« Blood sample
= Included in NETSARC, RRePS

= 3 locations

= Intra-abdominal (1/3)
= Extremities (1/3)
« GYN (1/3)
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aracteristics ohort
i -~
e|an ollow-up (months
s il

e|an age at diagnosis 64 [61-66

ears) [95% CI
enders (%

Males 15 (22.06)

Females 53 (77.94)
FNCLCC grade (%)

| and Il 34 (50.00)
I 32 (47.06)

Unknown

Cocation ' 68 cas inclus et

Internal trunk 38 (55.88)

Member 22 (33.35) séq uenCés

Uterine

Relapse events (%
Metastasis (10.29)
Local recurrences 4 5.88
(Median size(mm) [ 80 |

urgical margins (%
(2{0) 44 (64.71)
R1 18 (26.47)

R2 1(1.47)
Unknown




Somatic mutation prevalence
(number mutationper megabase)
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Somatic Coding Variants
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Somatic Coding Variants
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Somatic Exonic Variants
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RNAseq: Fusion Trancrits

140

105 Internal trunk

70

35 -

R il

12345678 910111213141516171819202122232425262728293031323334 353637 3839404142434445464748

m INTRA m INTER




. Mutational signatures: Clustering
RNAseq: Clustering
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RNAseq: Clustering
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The 200 most
frequently
mutated genes
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Number of different mutations

Exonic point mutations:
Nonsense

Misense

Stop Loss

25 1

20 -

15

10

5

1

0 -

The 200 most
frequently
mutated genes

TP53

ATRX

!|..l~|...| ! || bil

Genes




s927

ATRX : exon 2
IWS1 : downstream
Translocation

s927

ATRX: exon 2
PROC : intron 1
Translocation

s823

ATRX : exon 1
DDX11L9 : exon 1
Translocation

M990

ATRX : exon 22
ATGA4AP1 : downstream
Distance: 5 Mb
Inversion

5831

ATRX : exon 30
RNU6-973P : downstream
Distance: 4 Mb

Eversion

s918

ATRX: exon 15
RP1-279N11.1 : downstream
Distance: 1 Mb

Deletion
LMS1
ATRX: intron 2 650 bp
ATRX: upstream 500 bp

Distance: 81.4 kb

Ladder

LMS1
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ATRX mutations
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ATRX & ALT phenotype
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ATRX & ALT phenotype

Merge PML TERF2

M991 (ALT-)

M993 (ALT+)

Tumonrs showing telomeric NR2C2/F2 signals (%)
3

1-2 3
n=56 n=116
Tumor grade

Marzec et al; Cell 2015

ATRX mutated cases: 97% ALT+
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ALT & Chromosomal instability
Targeted Telomere Insertion

Chromosome segments involved L Intrachromosomal rearrangement
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S ey ATRX, ALT & Therapie ?

to ATR inhibitors
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