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Agenda

• 1) Genexus Incorporation

• 2) Experience with OPA analysis in NSCLC

• 3) Experience in other Solid Tumors



Why perfom NGS analysis?

Ѵ Molecular Profiling in solid tumors
Soft Tissue Tumors
Paediatric Tumors

Ѵ Biomarker analysis
NSCLC
CRC
Other Tumor Type

Ѵ Translational Research



Hamblin A et al. Plos Medicine 2017.



Sample Selection and tumor area evaluation (1-2 days).
Sample collection for cost-effective batch sizes.(1-5 days) TAT  7-10 days

www.thermofisher.com



Hamblin A et al. Plos Medicine 2017.



Estimation from SEAP-SEOM Biomarkers Plattform report 2017

* The prices were obtained globally in Spain by different suppliers and are expressed in euros  

NGS vs Single Gene Approach



www.thermofisher.com



	 	 8		 7	s	 6		 5		 4		 3		

Description	 Number	
reactions	

PRICE		 PRICE		 PRICE		 PRICE		 PRICE			 PRICE		 PRICE		

Archer	Fusion	Plex	Sarcoma	Panel	(8rx)	 8	 2724,2	 340,53	 340,53	 340,53	 340,53	 340,53	 340,53	

Archer	MBC	Adapters	A17-A24	for	

Illumina	

	-		 	-		 		 		 		 		 		 		

Miseq	Reagent	kit	v2	(300	cycles)	 8	 1190,4	 148,80	 170,06	 198,40	 238,08	 297,60	 396,80	

	AB0003MBC1V2300	 8	 3914,6	 		 		 		 		 		 		

Agencourt	FormaPure	 50	 440,0	 8,80	 8,80	 8,80	 8,80	 8,80	 8,80	

Agencourt	AMPure	XP	Beads	-	5mL	 25	 285,4	 11,42	 11,42	 11,42	 11,42	 11,42	 11,42	

iTaq	Universal	SYBR	Green	Supermix	 160	 134,0	 0,84	 0,84	 0,84	 0,84	 0,84	 0,84	

KAPA	Universal	Library	Quantification	Kit	 56	 615,9	 11,09	 11,09	 11,09	 11,09	 11,09	 11,09	

QUBIT	ASSAY	TUBES	*SET	OF	500*	 500	 237,12	 0,47	 0,47	 0,47	 0,47	 0,47	 0,47	

QUBIT	RNA	HS	ASSAY	KIT,	500	 500	 66,5	 0,13	 0,13	 0,13	 0,13	 0,13	 0,13	

	 	 	 522,1	 543,3	 571,7	 611,4	 670,9	 770,1	

	

Batch sizes are important 

Molecular Biology Lab. Vall d´hebron



Why Genexus?

Workflow optimization batches (n=4 samples/line)
Full automation
Reduction in TAT (14 hours)
Possibility to combine FFPE and Liquid Biopsy analysis

For Research Use Only. Not for use in diagnostic procedures.



45 genes 14 genes 18 variants

For Research Use Only. Not for use in diagnostic procedures.



For Research Use Only. Not for use in diagnostic procedures.



For Research Use Only. Not for use in diagnostic procedures.



Experience in NSCLC

Molecular Biology Lab. Vall d´hebron



MUTACIONES DE EGFR

Section 1

Step A1 Step A2 Step A3
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% tumor
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Workflow Modifications

Adaptado Conde et al. Clin Transl Oncol 2013
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Initially IonS5xl + IonChef

-Biomarker testing in NSCLC 
-Molecular Profiling in Pediatric Tumors 
-Molecular Profiling in Myeloproliferative diseases 



Experience in NSCLC

N= 221 NSCLC samples
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Genexus acquisition 2020

Jaime Vicioso. EngineerThermo Fisher Scientific

Different handicaps
Hospital Accessibility
Genexus installation
Software installation
Genexus setup
Training  ➔

Live Lens®

Rescue®

Webex

Molecular Biology Lab. Vall d´hebron



OST	+	OPA	 OPA	

AKT1	 FGFR3	 AKT2	 FLT3	 NTRK1	

ALK	 KRAS	 AKT3	 GNA11	 NTRK2	

BRAF	 MAP2K1	 AR	 GNAQ	 NTRK3	

CTNNB1	 MET	 ARAF	 GNAS	 PDGFRA	

EGFR	 NRAS	 CDK4	 HRAS	 RAF1	
ERBB2	 PIK3CA	 CDKN2A	 IDH1	 RET	

ERBB4	 PTEN	 CHEK2	 IDH2	 		

FGFR1	 TP53	 ERBB3	 KIT	 		

FGFR2	 		 ESR1	 MAP2K2	 		

		 		 FGFR4	 MTOR	 		

	

Comparative Study in NSCLC samples

NSCLC Samples analyzed by reference test 
n = 15 samples

Shared Genes                                                        Unique Genes



Comparative Study in NSCLC samples

Results by OPAOncomine precision assay is labeled For Research Use Only. Not for use in diagnostic procedures.



Comparative Study in NSCLC samples

Results by reference testOncomine precision assay is labeled For Research Use Only. Not for use in diagnostic procedures.
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Allelic Frequency Variants

Comparative Study in NSCLC samples
		 		 		 		 OST	 OPA	

Sample	
ID	

GEN	 Aminoacid	 Nucleotide	 FA	 Reads	 FA	 Reads	

1	 KRAS	 p.Gly12Asp	 c.35G>A	 6,32	 1771	 13,2	 2577	
2	 BRAF	 p.Gly469Ala	 	c.1406G>C	 28,96	 2738	 32,4	 5023	

4	 TP53	 	p.Gly245Val		 c.734G>T	 34,7	 3971	 37,3	 643	
5	 EGFR	 p.Leu858Arg	 c.2573T>G	 18,2	 3988	 20,2	 4664	

6	 KRAS	 p.Gly12Cys	 c.34G>T	 11,96	 3963	 11,7	 2577	
7	 EGFR	 p.Glu746_Ala750del	 c.2236_2250delGAATTAAGAGAAGCA	 22,85	 3921	 30	 5032	

8	 KRAS	 p.Gln61His	 c.183A>C	 12,91	 3998	 13,7	 4159	

9	 KRAS	 p.Gly12Val	 c.35G>T	 41,6	 3966	 44,8	 6961	
10	 EGFR	 p.Leu858Arg	 c.2573T>G	 25,35	 3988	 24,1	 1563	

12	 TP53	 p.Asp281Gly	 c.842A>G	 54,29	 2387	 46,3	 721	
12	 CTNNB1	 p.Asp32Asn	 c.94G>A	 52,89	 2320	 39,4	 1205	

14	 TP53	 p.Val157Phe	 c.469G>T	 35,8	 3109	 22,8	 5001	
15	 PIK3CA	 p.Glu545Asp	 c.1635G>C	 4,9	 3960	 7,7	 3522	

	

NSCLC retrospective cases 
n = 15 samples

Oncomine precision assay is labeled For Research Use Only. Not for use in diagnostic 

procedures.
Biología Molecular. Vall d´hebron

Reference test                                           OPA
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Quality Control Metrics

Biología Molecular. Vall d´hebron



New Genexus Software



Quality Control Metrics





Monday Tuesday Wednesday Thursday Friday

DNA +RNA 
extraction

Quantification
DNA +RNA 
extraction

Molecular Tumor
Board

Genexus Load Quantification

Genexus Load

Workflow of NGS by Genexus

Analysis

Analysis

Tissue Selection

Tissue Selection
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Sample Optimization (pre-analytics)

Molecular Biology Lab. Vall d´hebron



Biomarker Testing in NSCLC by OPA

- 01/03/2021 to 30/06/2021
- 4-8 samples/week

DNA analysis (n=98) RNA analysis (n=101)

For Research Use Only. Not for use in diagnostic procedures.
Biologia Molecular HUVH

0

5

10

15

20

25

30

35

A
K

T1 A
R

B
R

A
F

C
TN

N
B

1

EG
FR

ER
R

B
2

ER
B

B
3

ES
R

1

G
N

A
S

ID
H

1

K
R

A
S

M
A

P
2

K
1

M
ET

N
R

A
S

P
IK

3
C

A

TP
5

3
26,50%

67,40%

6,10%

WT

Mutated

Invalid

79,2

8,9

1,99 9,9

Wt

Fusion

Imbalance

No Val



Internal Molecular Committee

⚫ Weekly (Thursday 8.30h) sample piorization
and results discussion internally with
Pathologist.

⚫ Bibliography update
⚫ Pathologist + Molecular Biologist

Molecular Tumor Board

⚫ Weekly (Thursday 8.00h) Molecular analysis results, with other 
sample results.

⚫ Pathologist + Molecular Biologist + Oncologist.
⚫ Next steps (invite external Pathologists + Medical Oncologists)

Molecular Biology Lab. Vall d´Hebron



OPA Applications in Cancer

For Research Use Only. Not for use in diagnostic procedures.



- Unknowm Primary Tumors (UPT)
- Gliomas
- Soft Tissue Tumors

OPA Analysis beyond NSCLC profiling



Annals of Oncology 2015 26v133-v138

Pauli C et al. Oncologist 2021

OPA



Other Solid Tumor Types

Molecular Biology HUVH

RNA-analysis

 Sample Gene Protein DNA FA Cosmic 

1	 CNS	 TP53	 p.R273H	 c.818G>A	 42	 COSM10660	

2	 CUP	 MET	 p.R988C	 c.2962C>T	 50,9	 COSM1666978	

3	 CUP	 KRAS	 p.G12C	 c.34G>T	 69,5	 COSM516	

4	 CNS	 CDKN2A	 CNV	0,25	

5	 Soft	Tissue	 TP53	 p.R248Q	 c.743G>A	 42	 COSM10662	

6	 CNS	 KRAS	 p.G12V	 c.35G>T	 31,9	 COSM520	

7	 Soft	Tissue	 TP53	 p.R213*	 c.637C>T	 96	 COSM10654	

8	 CNS	 EGFR	 p.G598V	 c.1793G>T	 77,2	 COSM21690	

9	 CNS	 EGFR	 CNV	2,61	

10	 CNS	 CDKN2A	 CNV	0,09	

11 CNS	 IDH1	 	p.Arg132His	 c.395G>A	 42,6 COSM27846 

TP53	 p.Arg248Gln	 c.743G>A	 3,6 COSM10662 

12	 CNS	 TP53	 p.Arg273Leu	 c.818G>T	 63,9 COSM10779 

13	 CCR	 ERBB2	 CNV18,18	

	

 Sample Gene Fusion Reads 

1	 CNS BRAF	 GTF2I(6)	-	BRAF(10)	 1.637	

2	 CNS	 NTRK2	 KANK1(3)	-	NTRK2(12)	 3.433	

3	 CNS MET	 PTPRZ1(1)	-	MET(2)	 3.197	

4	 Melanoma	 ALK	 	TPM3(7)	-	ALK(20)	 107	

5	 Thyroid	 RET	 NCOA4(7)	-	RET(12)		 255	

6	 CNS	 MET	 CAPZA2-	MET	 1245	

	

DNA-analysis

CNS: Central Nervous System Tumors. 
CUP: Carcinoma of Unknown Primary Tumor.



5’ Gene

CD34 Vimentin

Malignant Mesenquimal Tumour
MNPST??

NTRK

Molecular Biology HUVH



Take Home Messages

1. Optimal OPA NGS analysis Workflow with Genexus in FFPE 
samples (4 samples batch)

2. TAT to Complete NGS analysis from samples arrival is 
currently done in less than 5 working days

3. All cases analyzed by NGS are discussed in the internal 
Comitee, and some of them in the MTB

4 OPA analysis could be extended to other Solid Tumor Types



Multidisciplinar Team Molecular Biology. Vall d´hebron

Thank You


