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fibrosarcom

WHO Classification of Tumours of
Soft Tissue and Bone
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BACKGROUND
Iherapy

IFS with ETV6-NTRK3 gene fusions

v
significant sensitivity to cytotoxic
chemotherapy and more recently a

promising response to NTRK inhibitors
(crizotinib)
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On the basis of these findings, a diagnosis of IFS was assigned.
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FIGURE 2. A SEPT7-BRAF gene fusion was identified in the index case by targeted RMA sequencing. A pericentric inversion of
chromosome 7 resulted in the fusion of SEPT7 (7p14.2) and BRAF (7q34) (A). RNA sequencing fusion junction reads and sub-
sequent confirmatory RT-PCR showed SEPT7 exon 11 fused in-frame to BRAF exon 11 (B). FISH further confirmed BRAF gene
rearrangement with break-away centromeric (red) and telomeric (green) signals (C, left, arrows) as well as SEPT7-BRAF fusion with
come-together SEPT/ (red) and BRAF (green) signals (C, right, arrows).



Patient Selection
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TABLE 1. Clinicopathologic and Genetic Findings of Pediatric Spindle Cell Sarcomas With Features Reminiscent of Infantile
Fibrosarcoma

ITHC
No. Ape Sex Site SMA CD3 S104 Diesmin Gene Fusions
I 16y F RP Patchy + NA - - SEPTT-BRAF*
2 Iy F Pelvis NA NA NA NA BRAF rearrangementt
3 6 mo F Pelvis Focal+ - - - BRAF rearrangementt
4 .5y iy | T6-12 spane (extradural) MA MNA - - CUXI-BRAFY .S
5 2d M Thigh Focal+ - - Rare cells _HEAF rammaneementt |
b ly M Foot - + ~ - EMLE-NTREK3* ¥
7 Twk iy | RP + + - - TPM3I-NTREKITE
] 12y F Forearm NA NA NA NA L' nknown
9 5mo F Lumbar + - - - L'nknown
10 Iy F RP - NA - - L' nknown

*By targeted RNA sequencing.

tBy FISH.

tBy FoundationOne, Foundation Medicine.

$By whole transcriptome sequencang.

F mhicates female; THC, immunohistochemastry; M, male: NA, sot avallable; RP, retropentonsum.
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MATERIALS AND METHODS

* Targeted RNA Sequencing(Index Case/#1 &

* Wh _' tome Sequencing(case#7)

case/#1: BRAF break-apart and SEPT7-BRAF fusion
| se#6: EML4 and NTRK3 break-apart

"'V case#t7: TPM3-NTRK1 fusion

* Reverse Transcription-Polymerase Chain

Reaction Sequencing(Index Case/#1 & case
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FIGURE 4. EML4-NTRK3 fusion in an IFS involving the foot of a 21-month-old boy (case #6). Targeted RNA sequencing showed

fusion of EML4 exon 2 to NTRK3 exon 14, resulting from a t(2;15) translocation (A, B). The chimeric protein contains tyrosine kinase
domain from NTRK3 but no known functional domain from EML4 (B). The downstream exons after the breakpoint of NTRK3 (exon
14) showed upregulated mRMA level in contrast to the 5° NTRK3 exons and other samples in the same data set (B, orange dots).

FISH confirmed rearrangement of both EML4 and NTRK3 genes, with break-apart of centromeric (red) and telomeric (green)
signals (C).



A




RESULTS

i I I
; ' : ! | <
wT . > - | [ | ;
o : {1 NIRKT |3 ' Hy
,::. - TPKLE Exond . NTRE1 Exced

3 TPMEI —
Break! < —
] ; i 1 | il J i i N,
Inversion i , TR ; 1 T
5 I ; I 1| I o | . | 1N
RV CIANY -'-.'.!._:--*L-I---‘l.l-.-'|.:1IJ.|.-!.i-!LI.I.-.-...-I L LT ALY T E
D
.r\._\_. E L sl k]
T b ]
"] MTIME
[ =] i Y
- . g #
=
a = » "
£ — g "
* : .
2 ] .
- | . @
] : - | . :
o~ o . : 1 : ] 6 T &
TS T RSO SAelg .
L= T ¥ i B i HER | v
YZEOEEES ' '
Hiiitk " Phinase.Tye

FIGURE 5. TPM3-NTRK] fusion in a 7-week-old infant retroperitoneal IFS (case #7). Whole transcriptome RMA sequencing identified a
2.7 Mb inversion-fusion at 1g21.3 locus, leading to a TPM3-NTRKT candidate gene fusion (A). The RT-PCR confirmed an in-frame fusion
of TPM3 exon 6 to NTRK1 exon 9 (B). FISH also confirmed NTRKT rearrangement (split of green and yellow signals) and fusion of TPM3
(red) with NTRKT (green, telomeric/3' of NTRKT) (armows) (C). NTRKT mRMNA expression was upregulated compared with other samples
in the same platform (D, left). Exonic expression levels showed high expression of NTRKT exons downstreamn to the break in exon 9
(orange dots); the fusion retaining the entire tyrosine kinase domain in the chimeric protein (D, right).
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BRAF mutations

ary thyroid carcinoma
Small cell lung cancer
olorectal cancer
hairy cell leukemia
v’ Langerhans cell histiocytosis
v’ ovarian tumors



BRAF related fusions

* Gliomas, carcinomas, and melanocytic neoplasms
through either intrachromosomal or
interchromagst ranslocations

3 subSet of myxoinflammatory fibroblastic

nas: characterized by superficial acral location

and composed of alternating myxoid and solid areas,
" with a histiocytoid phenotype and

"  Reed-Sternberg-like tumor cells

1 case of chest wall malignant spindle cell neoplasm:
KIAA1549-BRAF fusion



EML4-NTRK3 fusion

including our case)

2 cases
* located in thes€xtremity

* Abo no }) omposed of elongated spindle
cel _ -); lung metastasis which responded
tg srapy and radiation therapy

ase: a more primitive appearance comprised of
/ ound to short spindle cells and CD34 (+)

* Both cases showed a brisk mitotic activity (>10/10HPF)

/



NTRK1-related fusion

e SQSTM1-NTRK1 (1 case): IFS
 LMNA-NTRK1 (1€ase):
v male ; infar
v develgpeghic

and '

rrence and metastasis to bilateral lungs
oody.

-NTRK1: our case

/ Other soft tissue tumor types: lipofiboromatosis-like neural
tumors & a group of spindle cell sarcomas with prominent

myopericytic/hemangiopericytic pattern

v rg

hemotherapy but responded to crizotinib




SEPTIN gene family

 SEPT7: has GTPase activity and is associated with
cytoskeletongstructure and organelle transport.

* SEPT99E
pra

-I ‘reported in a case of T-cell
hoeytic leukemia with SEPT9-ABL1 fusion,
Wasiresistant to both imatinib and dasatinib

rc DYs
/ Others (SEPT2, SEPT5, SEPT6, SEPT9, SEPT11): involved
as 3’ partners in hematological malignancies with

/ MLL-SEPTIN genes fusions




CONCLUSION

* Our findings of recurrent BRAF gene fusions in a group
of tumors withifeatures reminiscent of IFS expand the

| ositive spindle cell sarcomas to

children and adolescents and

r intra-abdominal sites.

mors with IFS-like phenotype, the
olecular work-up should ideally include testing for
abnormalities in other kinases, such as BRAF, NTRK1,
MET, if the tumor lacks the canonical ETV6-NTRK3
fusion.






