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XpOMOCOMHbIe TPaHCOKaLMu Npu capkomax

TABLE 1. Different Ch Found in d the Molecular Findings of Diagnostic Interest Associated With
Them
Tumor Type Cytogenetic Finding Molecular Trace Reference

Ewing sarcoma family tumors EWSRI-] Delattre et al'®
E 11

W(19:der)ins.inv(2
1621l 12

Shing et al'?
[WﬁRl [TVI Jeon et al'
EWSRI-ETV4 Kaneko et al'®

S| Peter et al'®
Yamaguchi et al'”
Mastrangelo et al'*
Wang et al'®
Szukhai et al®
Ng et al?!
Mertens et
Kawamu
Ladanyi et al
Crozat et al*
Panagopoulus et al

ito et al™

Desmoplastic small round cell tumor
Round cell, myxoid liposarcoma

Epithelioid pleomorphic liposarcoma

Extraskeletal myxoid chondrosarcoma E
hTAFI168-CHN Attwooll et al®
TCF12-CHN Sjogren et al®®
TFG-CHN Hisaoka et al’!

Clear cell sarcoma EWS-ATEI Zucman et al*?
EWS-CREBI Antonescu et al**

Angiomatoid fibrous histiocytoma EWS-ATEI Hallor et al™

EWS-CREBI
Synovial sarcoma SS18-SSX1
SS18-8SX2 Clark et al”
SS18-SSX4 Skitting et al**
SS Kl 1-SSX Storlazzi et al*
Alveolar rhabdomyosarcoma PA Galili et al*
P \‘(7~H)\n| Davis et al*!

Wachtel et al*
Sumegi et al*’
Hosoi et al**
Simon et al*!
Knezevich et al
Ladanyi et a1
Koontz et al®

Embryonal thabdomyosarcoma
Dermatofibrosarcoma protuberans (17:22)q22:q1
Infantile fibrosarcomajcellular mesoblastic nephroma  1(12;15)p13:925)
Alveolar soft part sarcoma WX:17)pl1 q'n
Low grade endometrial stromal sarcoma

Inflammatory myofibroblastic tumor rw 3ALK® Lawrence et al?
TMN ALK Lawrence et al*
Bridge et al®
RANBI" ALK Ma et al®!
Low-grade fibromyxoid sarcoma F EB-3L. Storlazzi et al*?
W11;16XplLpll) FUS-CREB3L1 Mertens et al**

(EWSRI is also named as EWSK, (FLI-1 s ako named as EWSR2, SIC-I XETVA s also known as EIAF, EIA-F, PEA3, PEAS3), (DDIT3 s also named as
CHOP; CEBPZ, CHOP10; GADDIS3; MGC4154); (NR4AY is also named as CHN, TEC, CSMF, MINOR, NOR I (FOXO! is also named as FKHR, FKH1
y FOXOIAK (SSI18 is also named us SYT, SSXT, MGC116875),
*These fusions are ko present in other tumors fcarcinomas, leukemias, or Iymphomas) (Reviewed i Ref. 3), Ordonez, 2010
)
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MNMepecTponkn reHa EWSR1 npu pasnuyHbIX
onyxonsx

MepecTpoika reHa EWSR1 y naumneHTa ¢
MUo3NUTeNnnanbHON KapLuuMHOMon

DDIT3 (12q13)  ————————— Myxoid liposarcoma

ATF1 (12q13) Angiomatoid malignant fibrous histiocytoma
CREB1 (233) Clear cell sarcoma

’\\\\\

| PBX1 (1g23)  —=~—— £ Pulmonary myxoid sarcoma

Myoepithelial n\urw
LPOMH (6p21 ——

Mucoepidermoid cancer
FLI1 (11q24)

| ZNFa44 (19q13)

NFATC2 (20q13) Hidradenoma

ETV1 (7p22)
EWSR1 (22q12) < PATZ1 (22q12)

FEV (2933)

5P3(2931)

Ewing sarcoma and undifferentiated sarcoma OT_nuP Ha CTaHHapTHble
naptHépbl EWSR1 - oTpuuatenbHas

SMARCAS (4q31)
2ZNF278 (22q12)
ERG (21q22)
WT1 (11p13) Desmoplastic small round cell tumor

NR4A3 (9q22) —————— Extraskeletal myxoid chondrosarcoma
ZNF384 (12p13) —————————— Acute leukemia

CREB3L1 (11p11) ————————— QOsteosarcoma

Pabaomunocapkoma

v’ 3nokavecTBeHHas 3M6pMOHaﬂbHaﬂ onyxornb, pa3smBaroLlanca 13
npeawecTBeHHUKOB nonepeYyHonosiocaTbiX CKeNMeTHbIX MMOLUUTOB

v"Hanbonee 4yactas onyxorb MArkUx TKaHeW B neamMaTpuyeckon npaktuke (4-
5% B CTpyKType conuaHblx onyxonen y aeten o 14 ner)

v 3aboneBaemocTb 4,5 cny4aeB Ha 1M geTckoro HaceneHusi

v’ B pegkux cnyyasix accoumaumsi ¢ HacneaCcTBeHHbIMU CUHAPOMaMM
npeapacnonoXeHHocTn k onyxonsam: Jin-®paymenn, beksuta-BugemanHa,
NF-1; repMMHanbHbIMU MyTauuAMmM B KOMMNOHEHTaX CUrHaNbHOIo NyTn
RAS/MAPK (kapavodaumokyTaHHbI cuHapoMm, cuHapomel Koctenno u
HyHaHa)

V'Y B3pocnbix criydan PMC UCKNIOYNUTENBHO peaku
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BbinkmBaemocTb nauyueHtToB ¢ PMC

100

Childhood cancer survival

. MpuunHel Heynay Tepanum n hakTopsl
pvicka:

v Pe3nCTEHTHOCTb K XnMumortepannn /
HeoNnTUMarnbHbIA OTBET Ha Tepanuio

on surviving after 2 years [%|

301 nepBow NMHUMN
Wk
T 10+ v' MeTtacTtatuyeckasi gucceMmHaums
0 f T T T T
1940 1950 1960 1970 1980 1990  20( v AnbBeonsapHas PMC

= M. Hodgkin
—— Wilms Tumour
—— Acute lymphoblastic Leukemia
——— Non-Hodgkin Lymphoma
m—Eing Sarcoma
— Osteosascoma
—— Rhabdomyosarcoma
Malignant Grerm Cell Tumours
—— Neuroblastoma
Brain Tumours
— Acute myeloid Leukemia

©2005.2007. Genertech

M'uctonornyeckme BapmaHtol PMC y neten

BepeTeHokneTouHas /
ckrieposupytowas

e rE i A P
% e A

OmM6puoHanbHas AnbBeonsipHas

70% 30%
[eTu paHHero Bo3pacTta

Mbiwe4yHas TkaHb 7-10 Hep. Mbiwe4yHas TkaHb 10-12
recrauum HepA. rectauuu

HeGnaronpuatHbin
nporHos nporHo3

o He6naronpuaTHbIN
MpomexyTo4HbI NPOrHo3

El Demellawy, 2017; The endowment for human development, 2017
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Mepectponku reHa FOXO1 npun anbBeonsapHon PMC

VOLUME 28 - NUMBER 13 - MAY 1 2010

Fusion Gene-Negative Alveolar Rhabdomyosarcoma Is
Clinically and Molecularly Indistinguishable From
Embryonal Rhabdomyosarcoma

Daniel Williamson, Edoardo Missiaghia, Aurélien de Reynis, Gaglle Pierron, Benedicte Thuille,

Gilles Palenzuela, Khin Thway, Daiel Orbach, Marick Laé, Paul Fréneatus, Kathy Pritchard-Jones,
Odile Oberlin, Janet Shipley, and Olivier Delatire
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differentation (OM) TPaHCKPUNUMOHHBIX hakTopax (MYOD1, NOTCH2) —
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5. Stabilization of the

transcriptosome and
transcription intiation Pol I
machinery

S.V. Forcales, 2012

l p. L122R: arpeccusHas aPMC, cPMC
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CnekTp mytauun npu PMC

Gene name( frequency )
BRCA2 (7 %)
EGFR4 (6 %)

HRAS (4 %)

ERBB2 (4 %)

ATR (4 %

‘I I I|lll u l“ ] l‘l‘l‘l‘l I | |

COSMIC database, 2017

o

% 100 150 20 250 a0 wo w0 w0 50
Scale( samples )

B samples with mutation ™ Al samples

Mnepakcnpeccus reHos npu PMC

v' FGRF4: aytodoccopunvpoBaHue, 6rnok anontosa, 6rnok anddepeHunpoBKkm

v" NOTCH2: HapyLueHue TepMyHanbHoM AnddepeHLMPOBKU MbILLEYHBIX
npeaLecTBEHHNKOB

v' UBE2C, UHRF1: yBuKBUTUH-3aBUCMOE NPOMOTUPOBaHWE KINETOYHOrO LmKna

v" YWHAB: cTumynupoBaHue curHanbsHoro nytn SHH yepes nHaykumio YAP

CnekTp myTtaumu npu PMC B 3aBUCUMOCTHU OT TUNa

PAX7-FOXOT]
hiternate PAX fusion,
NRASI R ———————— T —_ -
KRAs | EEGE
HRAS
NF1
FBXW?
PIK3CA
FGFR4
BRAF
PTEN
MET

Icﬁfﬁ oo s o —————— -

BUB1B i Madisdnilndl ihsduiRndidnatE

CTNNB1 [ |
TP53 | |
MDM2
MYCN
CCND1
CCND2 laghagioae 2 Bl 2 8t _Jl 2 2 2 | l
CDKN2A | | | |
1 N 1!

e | B | | |

CDK4
BCOR
MIR-17-92

JUN

IGF2 Chr11p15.5
TP53 Chri7p
CDKN2A Chrop
Chr2

Chrg

chri3

Sequencing method  Age PAX fusion Mutation Copy number
WES only |%Tealev than 5y PAX3-FOXO1 fusion [ Missense Gain
WGS only Lessthan 5y Embryonal PAX7-FOXO1 Indel of nonsense  Jf Loss
WES and WGS - Unknown Mixed ARMS/ERMS Alternative PAX fusion LOH

RMS NOS

J.F. Shern, 2014
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MonekynsipHble MexaHu3Mbl natoreHe3a PMC
ren

CewmelictBo RAS MwucceHc myTauum go 42%
TP53 MwucceHc myTaumm
FOXO1 Tpancnokauum t(2;13)(g35,q14) PAX3-FOXO1,
t(1;13)(p36,q14) PAX3-FOXO1
NCOA1 TpaHcnokauus t(2;2)(q35,p23) PAX3-NCOA1
NCOA2 TpaHcnokauus t(2;8)(q35,913)
PAX3-NCOA2

MYCN, MET Amnnudvkaums
IGF/H19 MoTeps UMNpUHTUHIA
ALK MwucceHc myTaumm
NF1 Oeneuuyn
PIK3CA MwucceHc myTaumm
CTNNB1 MwucceHc myTauum
SUFU mnepakcnpeccus
SMO MwucceHc myTauum
Cewmericteo NOTCH 'vnepakcnpeccus, MMCCeHC

myTaumm

00000
QIAGEN®

Cucrtema cekBeHnpoBaHua GeneReader

KoHTponb
KavecTsa
6ubnuotek

AHanua un

KnonanbHas
amnnuduka-
uns

BbigeneHve LieneBoe
OHK n3

FFPE

3anyck
cekBeHaTopa

GeneReader Actionable Insights Tumor Panel:

v 12 reHoB / 16.7 kb: KRAS, NRAS, KIT, BRAF, PDGFRA, ALK, EGFR, ERBB2,
PIK3CA, ERBB3, ESR1, RAF1

v KonuyecTtBo amnnukoHos: 330

v Pasmep amnnukoHa: 134 n.o.
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MoaroroBka 6ubnunoTek

—_— A3 Llenesoe oboralleHne
3A AMMNNUKALNS 1 04UCTKA
BkntoyeHve nepekpbiBatowerocst 3' A (Taq nonumepasa)

BOCCTaHOBIIEHNE KOHLIOB: «3aTynneHue», 5' —
ocopunmposaHve

Jiuruposatue agantepos
~90 bp shift

||| SRR
Anantep BCl BClZ (52 bp) YHuBepcanbHeIi anantep Q (40

bp)
BapKOLl nauyueHTa

CeKBeHMpyoLLnii

npaimep 1 ouncTka BknioveHve

~90 b
1 Cenekums NpoAYyKTOB MO pa3mMepy, yAaneHue MOHOMEPOB 1 AUMEPOB P

apantepos

O6orawatowas MUP (10 umknos), Multiplex PCR MasterMix

2 oumncTka

2 CeneKuvsi NPOAYKTOB Mo pa3Mepy: yaaneHve npaiMepos 1 AUMepOB

KoHTponb kavecTea
6ubnuorekn

KnoHanbHasa amnnudpukauma: amynbcuoHHas lMNLUP

Primer, templte,

dNTPsand polymer s Streptavidin-Biotin

Interaction

PCR. Brerak Templite
amplification emulsizn dissecition
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CeKkBeHUpOBaHWE CUHTE3OM

BHeceHue meyeHHoro

MoHoknoHaneHas marpuua Hykneortuaa

) ° iy
2 T T

ARARH

3anonHeHune He YANWHEHHbIX
3 uenen «TeMHbIMU»
HyKneotngamun

0 id

YaaneHvie METOK ¥ TEPMUHATOPOB

1Tt

d' CkaHupoBaHve

AT

N

AT

AT

MNMepBUYHbLIN aHanu3 aaHHbIX — QCIl Analyze

Intorpret Comparisor Administrat

=
QClAnolyzs GeneReader Planna:

1Connector: GeneReader 3 Samples in Analysis

ATPf  LIKKED 123123 Sart ATP{  STARTED sampled Reviow

ATPp  $TARTED

ATPp 5T

Show also analyzed samples

Samples Overview

Current samplas in QCI Analyze Signed off samples
Mon Tue Wed Thy Fri

Wk 14

Wesk 15

wiogk 17
Week 16
Incoming  Cuewe Running  Faled  Ready Signed off -
Workflow ATPp v1: Actionable Insight Tumor Panel on plasma
Analyst root
sis Pass
Reported variants 59
\Variant status Review
Variants outside Regions of Interest 84
\Variants in Regions of Interest 77
- Non-synonymous 62 (80.52%)
- Tsitv ratio 248
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AHanu3 gaHHbIX

£ 601 Anolae revew

QCI Analyze

]
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AHanun3 gaHHbix — QCI Interpret

Accession ID (Test Product Code) Age Sex Ethnicity Diagnosis
02 (123) - -
Phenotype: |cancer - AgeofOnsat Gene Prevalence Disease Prevalence
- 30% 11300
Gene Variant Somatic Frequency:  3.34% i Actionable New Assessment
NRAS €35G>A - % enc Pathogeni
ba120 Population Frequency: <0.001% sxac Computed Classifcation i g
Allele Fraction 13% (of 12248 reads) Pathogeni fg””ﬁ:’m
eportable
Impact Missense cancer (] Rep
Cpen Next> View Bibliography
SotBy[ Classfication v
EGFR PIK3CA PIK3CA
©2207A>G ¢.1370A>C ©.314TT>6
pE748G p.NASTT p.G1049G

frequency
Variant Somatic Frequancy

3.34%

“This variant is found in cancer (706 of 2

cases)

Gene Prevalence
30%

Chromosome: 1 Variant C35G>A dbSNP:

Position: 115258747 [IGV] Protein variant p G12D Call quality

Gene region:  Exonic Variation SNV Read depth

Cytoband: p13.2 Activity Gain Gene-specific
links:

W \issense effect on protein

;‘( CHR1:115258747  Exon2 @ pei120

NM_002524.4 v
LossiNormalGain Fn
Benign/Likely Bengn
PathogeniciLikely P

Found in Tis Fatient

Wiszanss SN

thogenic

o= 20

=

121913237

200

12848

Gene Reviews

Genelics Home Reference
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MaumeHT MucTonornyecknm BbisiBNEHHbIN YacrtoTta
BapuaHT BapuaHT MyTaHTHOro annens

Pe3yn braTbl NUIIOTHOIO UccrieaoBaHuA

1. B.M. AnbBeonspHbin, FOXO1+

2. A OMOpUoHanbHbIN - -

3.T.E. OMb6proHanbHbIN NRAS c.35G>A 13.15%

4. PK. BepeTeHokneTo4HbIN - -

5. M.X. OMb6puroHanbHbIN ERBB2 ¢.2033G>A 74.17%
BnarogapHocTu

JlTabopaTopus LUTOreHETUKN N MOMNEKYNSPHOW reHEeTUKN
HMWL OFOW um. . PorayeBa:

10.B. OnbLuaHckas

A.B. MNaHdepoBa

Bbicluas Wwkona MonekynsipHow 1 aKcrepMmeHTanbHomn
MeaVLWHBI:
M.A. MacyaH

OTpeneHve NaTonornyeckon aHaToMmnm
HMUL OFOW vm. [. Porayesa:

B.1O. PowwuH

[0.M. KoHoBanos
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