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* Genomics is moving to the forefront of medicine because new technologies are
transforming health care:

preventive care,
determining treatment options,

reproductive health counseling, as well as in screening for infertility and newborn genetic
disorders.

treating global outbreaks like COVID-19,
... and the development of advanced therapeutics for diseases such as cancer.

Access, the main problem with genomic medicine

* Understanding: i.e a broad lack of molecular-clinical understanding

 Cost: i.e insurance barriers.
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* CIMA LAB Diagnostics is the genetic and phenotypic diagnostic laboratory of the
Clinica Universidad de Navarra (CUN).

Universidad de Navarra . f httpSI//WWW.UnaV.Ed U/Web/CimaIab
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* Improve the quality of medical care, by making the newest biomarkers available

to medical professionals to support diagnosis.
* Quality Control & Assurance (QC & QA)
e Turnaround time (TAT)
* Newest technology.

ISO 15189
ACCREDITATION

MEDICAL
LABORATORY

MiSeq, lllumina lon S5, Life Technologies NextSeq, lllumina lon Chef™ SeqStudio Genetic Analyzer QuantStudio Absolute Q digital PCR

* Collaborate in research projects and clinical trials.

For Research use only. Not for use in diagnostics prodecures
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Constitutional testing

Solid biopsy Liquid biopsy
and
molecular tumor characterization
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1.- Constitutional testing

* NGS-gene panel testing
* |SO15189 accredited in house 91
PanCancer gene panel

* Internal and external control samples including
commercial samples (i.e., Coriell and Seracare) and
proficiency testing programs (i.e., EMQN).

 Whole-exome or whole-genome
sequencing
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L DE GENETICO INTEGRAL
CIMA LAB COMPREMENSIVE GENETIC AND PHENOTYPIC DUGNOSTI LABGRAT

LAB. 1.05 - LABORATORIO DE TUMORES SOLIDOS Y ENFERMEDADES HEREDITARIAS

SINDROMES DE SUSCEPTIBILIDAD HEREDITARIA A CANCER (91 GENES)

i3 91genesde  Tipo de muestra

EMCNE

The European Molecular Genetics Quality Network
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- Universidad

" de

Navarra

CIMA LAB
DIAGNOSTICS

Three-angle strategy to advance in cancer management

2.- Solid biopsy tumor characterization

NGS-gene panel testing

* 161- gene panel

Hotspot genes

AKT1
ALK
AR
ARAF
BRAF
BTK
CBL
CDK4
CHEK2
CSF1R
CTNNB1
DDR2
EGFR
ERBB2
ERB83
ERBB4
ESR1
EZH2
FGFR1
FGFR2
FGFR3
FLT3

FOXL2
GATA2
GNAT1
GNAQ
GNAS
HNF1A
HRAS
IDH1
IDH2
JAK1
JAK2
JAK3
KDR
KIT
KNSTRN
KRAS
MAGOH
MAP2K1
MAP2K2
MAPK1
MAX
MED12

MET
MTOR
MYD88
NFE2L2
NRAS
PDGFRA
PIK3CA
PPP2R1A
PTPN11
RAC1
RAF1
RET
RHEB
RHOA
SF3B1
SMO
SPOP
SRC
STAT3
U2AF1
XPO1

AKT2
AKT3
AXL
CCND1
CDK6
ERCC2
FGFR4
H3F3A
HIST1H3B
MAP2K4
MDM4
mMyYc
MYCN
NTRK1
NTRK2
PDGFRB
PIK3CB
ROS1
SMAD4
TERT
TOP1

Full-length genes Copy number genes

ATM
BAP1
BRCA1
BRCA2
CDKN2A
FBXW7
MSH2
NF1

NF2
NOTCH1
PIK3R1
PTCH1
PTEN
RB1
SMARCB1
STK11

TP53
TSC1
TsC2
ARID1A
ATR
ATRX
CDK12
CDKN1B
CDKN2B
CHEK1
CREBBP
FANCA
FANCD2
FANCI
MLH1
MRE11A

MSH6
NBN
NOTCH2
NOTCH3
PALB2
PMS2
POLE
RADS50
RADS1
RADS1B
RADS1C
RAD51D
RNF43
SETD2
SLX4
SMARCA4

AKT1
AR
CCND1
CCNE1
CDK4
CDKé6
EGFR
ERBB2
FGFR1
FGFR2
FGFR3
FGFR4
FLT3
IGF1R
KIT
KRAS
MDM2
MDM4
MET
MYC
MYCL
MYCN
PDGFRA
PIK3CA

PPARG
TERT
AKT2
AKT3
ALK
AXL
BRAF
CCND2
CCND3
CDK2
CDKN2A
CDKN2B
ESR1
FGF19
FGF3
NTRK1
NTRK2
NTRK3
PDGFRB
PIK3CB
RICTOR
T7SC1
7SC2

4.5% with inherited pathogenic sequences

LAB. 1.05 - LABORATORIO DE TUMORES SOLIDOS Y ENFERMEDADES HEREDITARIAS

ESTUDIO DE BIOMARCADORES CON VALIDEZ CLiNICA EN TUMORES SOLIDOS

DE ADULTOS (161 GENES)

En de la medicina personalizada es esencial disy
her itas N0S permitan conocer el panorama
completo de cada tumor, para poder asi ofrecer la mejor opcion
terapéutica a cada paciente.

MREIIA, MSH2, MSH6, NBN, NFL NF2 NOTCHL NOTCH2.
NOTCH3, PALB2, PIK3RL, PMS2, POLE, PTCHL, PTEN. RADSO,
RADS1, RADS1B, RADSIC, RADSID, RB1, RNF43, SETD2, SLX4,
SMARCA4, SMARCBL, STKIL, TP53, TSCly TSC2.

(3) AKTL, AKT2, AKT3,

jas del panel para

Partiendo de tejido tumoral, este test es una prueba de secuen
clacién masiva (Next Generation Sequencing: NGS) dirigida a 161
genes relevantes en los tumores sélidos de adultos, por <er
de valor diagnéstico, prondstico, predictivo de respuesta o se cri
terio d 5i6n o exclusidn en ensayos clinicos.

La profundidad ¢
tumorales preser

i6n permite identificar poblaciones
ncias a partir del 5%

rex

Este panel es una herramienta Gtil tambidn para la caracterizacién
molecular de tumores sincrénicos y asi poder establecer si estos
tumores estan relacionados o no (tumor primario vs metastasis).

Dirigir el panel

un elevado nimero de genes permite, ademas
del estudio de kos genes f nente alterados en cancer, la
posibilidad de explorar otros nte van a tener te-
rapias dirigidas en fase de 0 0 una indicac
de ficha, ampliando asi las opcion tratamiento del pacieate.

l panel incluye el andlisis de los genes de la siguiente forma:

(1) Mutaciones puntuales en hotspots: AK7), AKT2, AKT3, ALK,
AR, ARAF, AXL, BRAF. BTK, CBL. CCNDI, CDK4, COK6, CHEK2,
CSFIR. CTNNBI, DDR2, EGFR. ERBS3, ERBB2, ERBS. ERL 3
ESRI, EZH2, FGFRI, FGFI FR3, FGFRA, FLT3, F(
GNALL GNAQ. GNAS, H3F3A, HISTIH3B, HNFIA, HRAS, mm
IDH2, JAKL, JAKZ. JAK3, KDR. KIT. KNSTRN, KRAS, MAGOH,
MAP2KL, MAP2K2, MAP2KA, MAPKI, MAX, MDM4, MEDI2. MET,
MTOR, MYC. MYCN. MYDSS, NFE2L2. NRAS, NTRKI, NTRK2,
PDGFRA, PDGFRB, PIK3CA, PIK3CB, PPP2RIA, PTPNIL. RACL,
RAFL, RET, RHEB, RHOA, ROSL, SF381, SMAD4, SMO, SPOP, SRC,
STAT3, TERT, TOPI. U2AF1y XPOL.

(2) Mutaciones puntuales en la secuencia codificante
completa de los siguientes genes: ARIDIA, ATM, ATR, ATRX,
BAPI, BRCAI, BRCA2, (DK12, CDKNIB, COKN2A. CDKN2B,
CHEK), CREBBP, FANCA. FANCD2. FANCI, FBXWZ MLHL,

ALK, AR. AXL, BRAF, CCNDL. CCND2, CCND3, CCNEL CDK2,
CDK4, COK6, COKN2A, CDKN2B, EGFR, ERBB2. ESRI, FGFI9,
FGF3, FGFRL, FGFR2, FGFR3, FGFRA4, FLT3, IGFIR, KIT, KRAS,
1DM2, MDM4, MET, MYC. MYCL. MYCN, NTRKL, NTRK2. NTRK3,
PDGFRA, PDGFRB, PIK3CA, PIK3CB, PPARG, RICTOR, TERT, TSCI
y 152

@) de los si-

guientes genes: ALK, AXL, BRAF, EGFR, ERBB2, ERG, ETVI,
GFR2, FGFR3, NTRK1, NTRK3, PDGFRA,

KT’ AR, BRCAL BRCA2, CDKN2A,

2, 4, MET, MYB, MYBLL

I, PDGFRB, PIK3CA,
LA, RSPO2, RSPO3 Y

PRKACA. PRKACB, PTEN, RADSIB, RBL,
TERT.

Tipo de muestra

La muestra requerida para esta prueba son dos tubos eppendorf
Caso con 4-5 cortes de 5 micras cada uno (con contenido tu-

Hural »50%).

Para otro tipo de muestra, consultar con el laboratorio.

1a hoja de peticién dispanible

Plazo de respuesta
El informe con Ia interpretacion de los resultados serd entregado

en el plazo de 15 dias habiles por correo encriptado al facultativo

solicitante.

p

CIMA LAB Diagnostics. Edificio CIMA
Avda. Pio Xii 55 / 31008 Pamplona, Navarra
T: 434 948 194700 - EXT: 811032

EMCNE

‘The European Molecular Genetics Quality Network

ISO 15189
ACCREDITATION

MEDICAL
LABORATORY
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2.- Solid biopsy tumor characterization requires validation, so control samples

* Internal control samples acn s

QCE18.001 MB10459 NM_005228.5(EGFR):c.2155G>Ap.(Gly719Ser) 33 33
QCE18.001 MB10459 NM_004985.5(KRAS):c.35G>A p.(Gly12Asp) 50 48 Correlacion valores de VAF
® E Xt e r n a I C O nt r O I S a m I . QCE18.001 MB10461 NM_005228.5(EGFR):c.2390G>C p.(Cys797Ser) 15 13 100 N
p eS . QCE18.001 MB10461 NM_005228.5(EGFR):c.2369C>Tp.(Thr790Met) 15 16
QCE18.001 MB10461 NM_005228.5(EGFR):c.2573T>Gp. (Leu858Arg) 25 26
e . QCE18.001 MB10464 NM_005228.5(EGFR):c.2582T>A p.(Leu861GIn) 5 5 %0
o P rofl C I e n C te St I n ro ra m S QCE18.001 MB10465 NM_005228.5(EGFR):c.2236_2250del p.(Glu746_Ala750del) 12 7.1
y g p g ) QCE18.001 MB10466 NM_005228.5(EGFR):c.2155G>A p.(Gly719Ser) 33 37 0
QCE18.001 MB10468 NM_004333.4(BRAF):c.1799T>A p.(Val600Glu) 66 65
QCE19.004 MB13952 NM_000546.5(TP53):c.643A>G p.(Ser215Gly) 100 100
[ ] fo r exa m p I e E M QN QCE19.004 MB13954 NM_002524.5(NRAS):c.182A>T p.(GIn61Leu) 45 4.66 70
QCE19.004 MB13954 NM_004333.6(BRAF):c.1798_1799delinsAA p.(Val600Lys) 5 5.2 /
QCE19.004 MB13954 NM_005228.5(EGFR):c.2390G>C p.(Cys797Ser) 7 5.5 Y
QCE19.004 MB13954 NM_000546.5(TP53):c.643A>G p.(Ser215Gly) 100 100 g
QCE19.004 MB13956 NM_004985.5(KRAS): c.436G>C p.(Ala146Pro) 23 23.9 .
QCE19.004 MB13956 NM_005228.5(EGFR):c.2303G>T p.(Ser768lle) 27 26.64 S i
QCE19.004 MB13956 NM_004333.6(BRAF):c.1798_1799delinsAA p.(Val600Lys) 33 34.35 §
QCE19.004 MB13956 NM_000546.5(TP53):c.643A>G p.(Ser215Gly) 100 100 40
QCE20.001 MB17520 NM_005228.5(EGFR):c.2369C>Tp.(Thr790Met) 5 5
QCE20.001 MB17520 NM_002524.5(NRAS):c.351G>T p.(Lys117Asn) 9 10 30
QCE20.001 MB17520 NM_005228.5(EGFR):c.2573T>Gp. (Leug58Arg) 10 10
QCE20.001 MB17520 NM_004985.5(KRAS): c.34_36delinsTGG p.(Gly12Trp) 10 11 2
QCE20.001 MB17520 NM_006218.4(PIK3CA):c.3140A>G p.(His1047Arg) 16 19
QCE20.001 MB17520 NM_000222.2(KIT): c.1504_1509dup p.(Ala502_Tyr503dup) 30 27
QCE20.001 MB17520 NM_000546.5(TP53):c.643A>G p.(Ser215Gly) 100 100 10
o QCE20.001 MB17522 NM_000546.5(TP53):c.643A>G p.(Ser215Gly) 100 100
o QCE20.001 MB17524 NM_004333.6(BRAF):c.1798_1799delinsAA p.(Val600Lys) 3 5 0
QCE20.001 MB17524 NM_000222.2(KIT):c.1961T>C p.(Val654Ala) 10 10 0 20 40 60 80 100
QCE20.001 MB17524 NM_002524.5(NRAS):c.183A>C p.(GIn61His) 9 12 VAF(EMQN)
QCE20.001 MB17524 NM_004985.5(KRAS): ¢.351A>C p.(Lys117Asn) 14 14
QCE20.001 MB17524 NM_000546.5(TP53):c.404G>T p.(Cys135Phe) 15 16.23
QCE20.001 MB17524 NM_000546.5(TP53):c.643A>G p.(Ser215Gly) 100 100

QCE20.001 MB17524 NM_005228.5(EGFR):c.2300_2308dupCCAGCGTGGp. (Ala767_Val769dup) 19 18.1
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2.- Solid biopsy tumor characterization requires validation, so control samples

* Internal control samples
e External control samples:

n ) RNA Fusion i fot AvReagdsupeig
* Proficiency testing programs, Pl |
CD74-ROS1 93 320
* for example EMQN =
EML4-AL 1
o CommerCiaI Samples: g\fi(;;TBiIlfpzu gi Zﬁ
FGFR3-TACC3 200 1587

KIF5B-RET 167 1001
. — )
SeraCare samples O
NCOA4-RET 99 513 o
. PAX8-PPARG 90 366
e FFPE Fusion RNA 2

SLC45A3-BRAF 95 2972 -
TFG-NTRK1 185 1182
TMPRSS2-ERG 88 2298
TPM3-NTRK1 187 862

/‘Totaln mber of reads per sample was 3.86M.
Approval:
-/ o 18/18 fusions

Prepared By 7 \ Date
@M{éﬁ@ﬂ&wu _ 214

QA Verified By
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2.- Solid biopsy tumor characterization requires validation, so control samples

* Internal control samples
e External control samples:

Proficiency testing programs,

e for example EMQN
Commercial samples:
* SeraCare samples —

FFPE Fusion RNA
FFPE Tumor DNA

Comprehensive genomic profiling (CGP) is an important part of an integrated clinical management of
cancer patients, where cancer patients harboring variants/biomarkers of clinical utility are determined by
highly multiplexed targeted NGS assay testing. Precise analysis of these patient samples requires high

quality sample-to-result assay workflow controls to guide and validate the accurate identification of these o
actionable variants. 1 oo /0/

LGC SeraCare has developed a highly multiplexed Compromised FFPE Tumor DNA reference material
imbibing “patient-like” characteristics to support end-to-end NGS workflows performed by clinical labs in
the analysis of cancer patient samples. This product consists of 17 genes and 34 variants, incorporating all

variant types - SNVs, INDELs, CNVs, and SVs. These variants were precisely guantitated by digital PCR and 18 18 S NV
targeted NGS against a single well-characterized genomic background (GM24285). ( / S)
« Highly multiplexed FFPE Tumor DNA reference material
« Contains 34 variants in 17 genes (3/3 C NVS)

« All variant types - SNVs (18), INDELs (10), CNVs (2) and SVs (3)
« For use in sample-to-result NGS workflows to analyze for mutation-positive variants in patient samples
« Manufactured in GMP-compliant ISO 13485 certified facility

ATKI EGFR MYC CD74-ROSI
ALK ERBB2 NRAS NCOA4-RET
BRAF KIT PIK3CA EML4-ALK

BRCAI | KRAS | TPsZ (7/10 indEIS)
BRCA? | MET * 2 within homopolimeric regions
* 24 base del instead of 18 base del
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2.- Solid biopsy tumor characterization has its own limitations

e Might not be an option — patient condition or tumor size/localization

* |t's an invasive procedure

* Not enough for the increasing request of molecular tests

* Might not reflect completely tumor heterogeneity or tumor evolution
* j.e., drug treatments produce molecular changes in tumor cells

\ \ — Video monitor

Videothoracoscope .-
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3.- Liquid biopsy tumor characterization could be an alternative

* Characterizing the components that the tumor releases:
e Circulating tumor cells (CTCs),
* Pieces of cel-free DNA and RNA (cfDNA and cfRNA)
 Exosomes, platelets, ...

* Advantages:
 Time and cost reduction from sample to results
* Early disease detection
e Study of tumor latency
* Real-time evaluation of treatment response
* Evaluation of tumor heterogeneity and dynamics Alix-Panabiéres et al., (2017) Nature Biomedical Engineering
* Non-invasive characterization of primary tumors and metastases

FDA approves liquid biopsy NGS for multiple cancers and biomarkers
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3.- Liquid biopsy tumor characterization

Three-angle strategy to ad

* NGS-gene panel testing

52 gene panel, only hot spots, CNV, fusions.

Sample TNA
Isolation

MagMAX™
Technology

Single tube of cfTNA isolation
whole blood from blood High
yield, automation-
ready.

Templating &
Sequencing

lon Torrent™
Chef™/S5™

lon S5™ Fast accurate
sequencing, flexible
throughput

vance in cancer management
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LAB. 1.05 - LABORATORIO DE TUMORES SOLIDOS Y ENFERMEDADES HEREDITARIAS

ESTUDIO DE BIOMARCADORES CON VALIDEZ CLINICA EN
BIOPSIA LIQUIDA (52 GENES)

2Qué son los test genéticos basades en el andlisis de biop- £ panel inchuye &l an
sias liquidas? {1) SNV de hotspots y mﬂulmelmﬂe
Son pruebas uur se reali; n Iﬂl siguientes genes: AKTI, ALK, AR AR R
R, ERBR2, ERB

s 0 |05 genes de 13 siguiente forma:

e buscas MA cancerasa rales o frags llHlu 0l ADN el G A
tumor que circulan libres flusdos. Cuande no es posibie ta X, r;u; MAP2KL, MAP2K2, MET. MTOR, NR
toma de una Muestra de TUmor Por Ser ésia e .)r:}t_ﬂ'\) dﬂ[’. PDGFRA, PIK3CA, RAFL, RET SF3BL, SMADG y w0

2) C.llnlts de CNVs de los

DI, CCND2, CCND3, COK4, COKS, EGFR, ERBB2.
GFR3, METy MYL.

de los si-

i ALK BRAF, ERG, ETVI, FGFRY, FGFR2. FGFRI

detectar MET NTRK2, NTRKZ, RET
elodo el (a) METextn 14 skipping.

(5) Genes supresores de tumores: APC. FRXWT PTENy TF51

, PErmite hacer una deteccidn precoz de
€5iN 0 de una recaida. A su vez,

il molecular del tumar primario y las
iquida proporcona informacidn mo-
del tumos & tiempo real que permi
jones terapéuticas en cada
1 Debico a que el perflil molecular del
curso de la enfermedad, es

lecular completa y espec
te, de manera no in

n de los resultados serd entregado
e 15 dias hibiles por correo encriptado a1 facultativa

solicitante.

WNES DrESENtes en

El Panel de secuenciacién masiva (Next Generation Sequen-
Cancer Cell-Free
monitorizar 1a evolus

1 pacientes con disTntos Hpos de CAncer, aue no
ados por biogsia tumoral.

COMO aparece,
pusden se

,

- SN\

Dra. Ana Patifio Garcia | Dr. Gorka Alkorta-Aranbury CIMA LAB Diagnostics. Edificio OMA
A2t nav e galkortag Avda Pio XU 55 / 31008 Pamplona, Navarra
T: +24 948 194700 - EXT: 81103

ww.cimalabdiagnosticies

EMCNE

‘The European Molecular Genetics Quality Network

ISO 15189
ACCREDITATION

MEDICAL
LABORATORY



A% Universidad | CIMA LAB Three-angle Strategy to advance in cancer management

Xl de Navarra | DIAGNOSTICS

3.- Liquid biopsy tumor characterization requires validation, so control samples

* Internal control samples 00
* Reproducibility of the variant allele 2 50.00 -
—~ O ’
frequency w2 B £ 4000
e Same allele frequency values among 28 g& 2 o~
SNVs identified by both solutions % £ < 30.00 ’
> é <—(' 20.00 .
G 10.00 o
) o
0.00 &

0.00 10.00 20.00 30.00 40.00 50.00 60.00
% cfDNA (Assay Guardant Health)
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3.- Liquid biopsy tumor characterization requires validation, so control samples

e External control samples:
* Proficiency testing programs,

But

Three-angle strategy to advance in cancer management

1 00"/:/

e for example EMQN

QCEAA.XXX MB Variante VAF(EMQN) VAF(CIMALAB)
QCE18.006  MB11732 NM_005228.5(EGFR):c.2236_2250delp.(Glu746_Ala750del) 1.3 0.78
QCE18.006 MB11734 NM_005228.5(EGFR):c.2369C>T; p.(Thr790Met) 5.1 4.93
QCE18.006 MB11734 NM_005228.5(EGFR):c.2573T>G; p.(Leu858Arg) 4.7 4.86
QCE18.006 MB11735 NM_005228.5(EGFR):c.2236_2250delp.(Glu746_Ala750del) 6.2 3
QCE18.006 MB11736 NM_005228.5(EGFR):c.2369C>T; p.(Thr790Met) 0.8 0.4
QCE18.006 MB11736 NM_005228.5(EGFR):c.2573T>G; p.(Leu858Arg) 0.5 0.5
QCE20.006 MB17722 NM_005228.5(EGFR): ¢.2155G>A p.(Gly719Ser) 5 5.53
QCE20.006 MB17723 NM_005228.5(EGFR): ¢.2236_2250del p.(Glu746_Ala750del) 2 2.44
QCE20.006 MB17723 €.2369C>T p.(Thr790Met) 1 1.11
QCEAA.XXX MB Variante VAF(EMQN) VAF(CIMALAB)
QCE18.006 MB11733 NA NA NA
QCE20.006 MB17721 NA NA NA

O Rr N W b U1 O

VAF(CIMA LAB)

Correlacion valores de VAF

L 2
g

A4

>

1 2 3 4 5
VAF(EMQN)
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3.- Liquid biopsy tumor characterization requires validation, so control samples

e External control samples: Eliminating

* Proficiency testing programs, 1000/:/ the indel
e for example EMQN

QCEAA.XXX MB Variante VAF(EMQN)  VAF(CIMALAB) Correlacion valores de VAF
QCE18.006 MB11732  NM_005228.5(EGFR):c.2236_2250delp.(Glu746_Ala750del) 1.3 0.78 6
QCE18.006  MB11734 NM_005228.5(EGFR):c.2369C>T; p.(Thr790Met) 5.1 4.93 : .
QCE18.006  MB11734 NM_005228.5(EGFR):c.2573T>G; p.(Leu858Arg) 4.7 4.86 . __—
QCE18.006  MB11736 NM_005228.5(EGFR):c.2369C>T; p.(Thr790Met) 0.8 0.4 =
QCE18.006  MB11736 NM_005228.5(EGFR):c.2573T>G; p.(Leu858Arg) 0.5 0.5 3 z .
QCE20.006  MB17722 NM_005228.5(EGFR): c.2155G>A p.(Gly7195er) 5 5.53 2 R
QCE20.006  MB17723  NM_005228.5(EGFR): ¢.2236_2250del p.(Glu746_Ala750del) 2 2.44 T e °
QCE20.006  MB17723 ¢.2369C>T p.(Thr790Met) 1 1.11 >0

0 1 2 3 4 5 6

VAF(EMQN)
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Conclusions

* Three-angle strategy to advance in cancer management
e Constitutional testing,
* Solid and liquid biopsy molecular tumor characterization

 However, inherited challenges:
Knowledge is growing, so how can we provide more comprehensive information?

But, cost is also growing, so how can we reduce the cost?
* In house versus commercial company testing

* Insurance companies . .
. : . Oncomine Comprehensive Assay Plus
* Pharmaceutical companies, research projects,... ) .
(solid tumor biopsies)
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Oncomine Comprehensive Assay Plus

From one sample, in one assay run, you can deliver

2 * . So I id b i O psy t u m o r c h a ra cte ri zatio n truly comprehensive genomic profiling based on

DNA and RNA analysis of >500 genes...

* NGS-gene panel testing Q o el
* 500- gene panel R R OB s w B
* Genes associated with inherited cancer
 Multiple-gene markers:

« MSI
 TMB
e HRD

* Mutational signatures

ComprEhenS'Ve Genomic PrOf'Img Oncomine Comprehensive Assay Plus
(solid tumor biopsies)
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: Oncomine Comprehensive Assay Plus |

From one sample, in one assay run, you can deliver

2*.- Solid biopsy tumor characterization ruly comprenerive genamic profing based on

 [SO15189 accreditation process has been
activated within our laboratory: A B
e Participated in EMQN proficiency testing
* Validated in-house using the same
SeraCare samples used for OCA
validation, and results are identical.

* Processed samples:
* Research projects including clinical trials

* Clinical assistance. Oncomine Comprehensive Assay Plus
(solid tumor biopsies)

Mutations ~ Novel

isher

ThermofFi
SCLENTIRIC
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CIMA LAB Three-angle strategy to advance in cancer management

Oncomine Comprehensive Assay Plus

From one sample, in one assay run, you can deliver

2 * . So I id b i o psy t u m o r c h a ra cte ri zatio n truly comprehensive genomic profiling based on

DNA and RNA analysis of >500 genes...

* Three examples that clearly state we can we Q L, =
be RIGTH NOW: EE o = R e SR B

* (Case A: Lung cancer
e (Case B: Glioblastoma
e (Case C: Colon cancer

e What do we need next?

Oncomine Comprehensive Assay Plus
(solid tumor biopsies)
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2*.- Solid biopsy tumor characterization

* NGS-gene panel testing  Case A: Lung cancer
* 500- gene panel (MB20388, TMF00530)
* Genes associated with inherited cancer
* Multiple-gene markers: e 2021 OCA: NTRK positive
e MSI * Now, OCAplus: ...
 TMB
e HRD

 Mutational signatures
* Comprehensive Genomic Profiling
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NTRK fusion-

2*.- Solid biopsy tumor characterization posmv?,..
cancer!il!
* NGS-gene panel testing  Case A: Lung cancer
* 500- gene panel (MB20388, TMF00530)
* Genes associated with inherited cancer
* Multiple-gene markers: e 2021 OCA: NTRK positive
e MSI  Now, OCAplus: ...
 TMB

* HRD

AV * EML4:: NTRK3
 Mutational signatures |

* ComprEhenSive Genomic PrOﬁ“ng Oncomine Comprehensive Assay Plus
(solid tumor biopsies)
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2*.- Solid biopsy tumor characterization

* NGS-gene panel testing * Case B: Glioblastoma
* 500- gene panel (MB18609, TMF00530)
 Genes associated with inherited cancer
* Multiple-gene markers: « 2019 TMB study: TMB-High
« MSI  Now, with OCAplus: ...
 TMB
e HRD

 Mutational signatures
* Comprehensive Genomic Profiling
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2*.- Solid biopsy tumor characterization

* NGS-gene panel testing * Case B: Glioblastoma
* 500- gene panel (MB18609, TMF00530)
 Genes associated with inherited cancer
* Multiple-gene markers: « 2019 TMB study: TMB-High
« MSI  Now, with OCAplus: ...
 TMB

e HRD
 Mutational signatures
* Comprehensive Genomic Profiling

e \f'-

|

| F ..I d
W, v 3

Mutation Load (Mutations/Mb)=187.77
Oncomine Comprehensive Assay Plus
(solid tumor biopsies)
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POLE-
mutated
cancer!!l!!

 (Case B: Glioblastoma
(MB18609, TMF00530)

e 2019 TMB study: TMB-High

Othee studies: for example, A.B. Schrock et al., 2017 )
g * Now, with OCAplus: ...

“Mutations of the DNA polymerase epsilon (POLE) can lead

to a hypermutated tumor phenotype, in the absence of N 4 } Mutation Load (Mutations/Mb)=187.77

microsatellite instability (MSI). Exceptional responses to
Oncomine Comprehensive Assay Plus
(solid tumor biopsies)

ICPIs in POLE-mutated endometrial adenocarcinoma (EA),

colorectal (CRC), and glioblastoma (GBM) are described.”


https://www.annalsofoncology.org/article/S0923-7534(20)38437-4/fulltext
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2*.- Solid biopsy tumor characterization

* NGS-gene panel testing * Case C: Colon cancer
* 500- gene panel (MB10300, TMF00530)
* Genes associated with inherited cancer
 Multiple-gene markers: e 2016 MSI study: MSI-High
« MSI  Now, with OCAplus: ...
 TMB
e HRD

 Mutational signatures
* Comprehensive Genomic Profiling
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2*.- Solid biopsy tumor characterization

* NGS-gene panel testing * Case C: Colon cancer
* 500- gene panel (MB10300, TMF00530)
* Genes associated with inherited cancer
 Multiple-gene markers: e 2016 MSI study: MSI-High
« MSI  Now, with OCAplus: ...
 TMB

Analysis Sample MSI Status MSI Score M5I Coverage M5I Algorithm wversion  MSI QC
TMFEB520_8_MBle38e_c2922 2821-18-13-17-25-32-352 TMFE853e_8 MB1e3ee_DNA MSI-High 56.59 139923 MSI_IR 2.8.2
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MUtat_IE)n S_IQnatu re Sample Name: Analysis Name: .
Identification Report TMFO0S30_8_MB10300_DMA  TMFO0530_8 MB10300_DNA_20211013152724159 I N h e rl t e d

Summary cancer!!!!

Enriched Cosine

COSMIC Signature Contribution -
Signature Similarity Signature Description ( %t'
b F Ll
SBS6 0.733 Associated with defective DNA mismatch !t*i e Jr"
repair (with microsatellite instability, MSI) 5856 (100.0%) Fi
- L]
* (Case C: Colon cancer patient

(MB10300, TMF00530)

Mutation 5|gnatu re Sample Name: Analysis Name:
Identification Report TMFO0S30_8_MB10300_DNA  TMFOO530_8 MB10300_DNA_20211013152724159

Signature specific gene mutations

SBS6

2016 MSI study: MSI-High
Now, with OCAplus: ...

Locus Type Gene Frequency Protein

chr2:47637291 SNV MSH2 48.25 p.Serld2Ter

chr2:47703631 SNV MSH2 21.97 p.Arg711Ter

Analysis Sample MSI Status MSI Score M5I Coverage M5I Algorithm wversion  MSI QC
TMFEB520_8_MBle38e_c2922 2821-18-13-17-25-32-352 TMFE853e_8 MB1e3ee_DNA MSI-High 56.59 139923 MSI_IR 2.8.2
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 Oncomine Comprehensive Assay Plus |
2*.' SOIid biopsy tumor CharaCterization From one sample, in one assay run, you can deliver

truly comprehensive genomic profiling based on
DNA and RNA analysis of >500 genes...

* Three examples that clearly state we can we be oY O] e 53580
RIGTH NOW: o "“ HEE
e Case A: Lung cancer
 (Case B: Glioblastoma
 (Case C: Colon cancer
.

* What do we need next?
 Metanalysis and follow-up some of the oo rons - Timerorhams
clearly identified, for example, signatures

Oncomine Comprehensive Assay Plus
(solid tumor biopsies)
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2*.- Solid biopsy tumor characterization

MUtat_l?n S_Ignatu re Sample Name: Analysis Name:
Identification Report TMFO0657_4_MB25624 vl  TMFO0G57_4_MB25624_v1_20220412174105863

Summary

COSMIC Signature Contribution
Enriched Cosine

Signature Similarity Signature Description

SBS30 0.800 Associated with inactivating mutations in
NTHL1 which causes base excision repair SB530 (100.0%)
deficiency.

). Universidad | CIMA LAB Three-angle strategy to advance in cancer management

Signature specific gene mutations

MNo signature specific gene mutations found.

The NTHL1 gene, related to
hereditary predisposition to
cancer, is not included in OCAplus

Oncomine Comprehensive Assay Plus
(solid tumor biopsies)
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Mutation Signature
Identification Report

CIMA LAB
DIAGNOSTICS

2*.- Solid biopsy tumor characterization

Sample Name: Analysis Name:
TMFO0667_2_MB25788_v1 TMFO0667_2_MB25788_v1_20220429141426271

COSMIC Signature Contribution

Signature Description SB530 (49.0%)

Associated with inactivating mutations in

NTHL1 which causes base excision repair

deficiency.

Found in cancers of the skin from sun exposed 58532 30.1%] sesia 2ol
areas due to ultraviolet light. Possible due to

either of cyclobutane pyrimidine dimers or 6-4

UV photoproducts but with no clear evidence.

Associated with immunosuppresant
azathioprine treatment.

Mutation Signature
Identification Report

Summary

Enriched Cosine
Signature Similarity

SBS30 0.775

Three-angle strategy to advance in cancer management

Sample Name: Analysis Name:
TMFO0667_3_MB25789 vl TMFO0667_3 _MB25789_v1_20220429141433382

COSMIC Signature Contribution

Signature Description 56530 (49.25%)

Associated with inactivating mutations in
NTHL1 which causes base excision repair
deficiency.

SB523 (3.6%)

SBSTB (11.3%)

Unknown

SBS19 (35.59%)

Found in cancers of the skin from sun
exposed areas due to ultraviolet light.

unknown

Oncomine Comprehensive Assay Plus
(solid tumor biopsies)
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CO n c I u S i O n S From one sample, in one assay run, you can deliver

truly comprehensive genomic profiling based on
DNA and RNA analysis of >500 genes...

* Three-angle strategy to advance in cancer zooezme saner~ G55
management s EEEEEE

* Constitutional testing,
* Solid and liquid biopsy molecular tumor characterization

* |Inherited challenges — work in progress!
Oncomine Comprehensive Assy Plus is
improving access to genomic medicine

by:

. Erc:jwd.mgs mrc])re cor;wpref(;ensw(:) tu(;nor characterization Oncomine Comprehensive Assay Plus
educing both sample and cost burden (solid tumor biopsies)
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)

Access, the main problem with genomic medicine

N Clinica
)= Universidad
% de Navarra

# AVIINESHED CIMA LAB Gorka Alkorta-Aranburu, PhD

». de Navarra | DIAGNOSTICS

galkorta@unav.es

https://www.unav.edu/web/cimalab



