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Plataforma de Genomica del IdISPa
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La Plataforma de Genémica del IdisPa esta ubicada en el Hospital Universitario
un total de 34,60 m2.
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Plataforma de Genomica del IdISPa

Equipamiento:

Secuenciador masivo Next-generation Illumina Miseq
Plataforma de arrays Affymetrix

Bioanalizador Agilent 2100

PCR digital QX200 Bio-Rad

Real Time-PCR y PCR convencionales

Electroforesis de campo pulsado (PFGE). CHEF Mapper XA.
Espectrofotometro Nanovue Plus

Cubetas electroforesis

Sonicador Bioruptor Pico

Documentador de geles Gel Doc EX Image Bio-rad

Lectores de geles G:Box. Syngene

V VYV VYV YV VYV VYV VY

Ingenuity software
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Plataforma de Genomica del IdISPa

Aplicaciones:

» Real Time-PCR
> PCRdigital QX200 Bio-Rad
> Bioanalizador Agilent 2100
» Secuenciador masivo Next-generation Illumina Miseq
» Plataforma de arrays Affymetrix
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Plataforma de Genomica del IdISPa

Real Time-PCR

CFX96 Bio-Rad /| Eco lllumina

> Expresion génica:
e Cuantificacién relativa
* Cuantificacion absoluta (Curva standard)

> High Resolution Melting “Eco lllumina”
e Genotipado E
» Single nucleotide polymorphism (SNP) 5 o

T T T T T
73 74 75 78 i

» Multiplex: RS—
* Discriminacion alélica
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Plataforma de Genomica del IdISPa

Real Time-PCR

* CFX96 Bio- Rad: 10 ul 96 wells 5 canales Low Profile

*Eco lllumina:  10ul 48 wells 4 canales

» Disefo experimental
* Método extraccion RNA
* Sintesis cDNA; Poly-dT o Random P.

» Disefo de primers y sondas
» Puesta a punto:

e Calculo de eficiencias
e Curvade melting
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Real Time-PCR

Plataforma de Genomica del IdISPa

CFX96 Bio- Rad 5 canales

Excitation ©Charnneli Channel2 Channel3  Channel4 Channel 5

Reporter dye:
100 -
0.90
0.80
070
0.60
050
040
0.30
0.20
0140

Normalized absorbance

450-480 5133?(3.5 560-590 B620-650 B72-684

FAM Texas Red Cy5 Quasar 705

0.00

Detection
Reporter dye:

T :l_
425 450 500

I i T
600 650 TO0 750 775
Wavelength, nm
Channel 1 Channel 2 Channel 3 Channel4 Channel 5
510-530 B5BO-580 810650 675-800 705730
FAM HEX Texas Red Cyb  Quasar 705

1.00
0.90
0.80
0.70 4
0.80
050
040
0.30 {
0.20
010 o
0.00

Normalized absorbance

t t t t e
425 450 500 550 800 650 700 750 775

Wavelength, nm

Eco lllumina

Table 2: Eco System Excitation and Emission Wavelengths

Excitation Emission
(nm) (nm)

1 452-486 505-545
604644
562-596
665-705

Channel

2 542 — 582
3 452 — 486
- 542-582

4 canales

Example Fluoro-
phores Detected

SYBR, FAM

ROX
HEX, VIC
Cy5, Q670
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Plataforma de Genomica del IdISPa

ddPCR

Nanogotas independientes
Medidas individuales

Una medida
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Plataforma de Genomica del IdISPa

Droplet digital PCR QX200

€= Sample

“X” target
copies

Oil =» ) { €= Oil

Droplets

Cuantificacion

Hacer gotas PCR gotas Leer gotas
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Plataforma de Genomica del IdISPa

Cuantificacién absoluta de
gotas positivas y negativas

FAM Amplitude

E 83 B EOR OGS

Event Number

‘-Y=(=) Resultados: Copias/ul

{ | (Ley Poisson)

Consideracion:

A menudo, el DNA gendmico debe ser
digerido mediante enzimas de restricciéon
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Plataforma de Genomica del IdISPa

Aplicaciones ddPCR

* Cuantificacién absoluta de una diana ADN o

Abstracts of the HIV Drug Therapy Glasgow Congress 2014
Ruelle J et al. Journal of the International AIDS Society 2014, 17(Suppl 3):19675
http://www.jiasociety.org/index.php/jias/article/view/19675 | http://dx.doi.org/10.7448/IAS.17.4.19675 ‘

Journal of the
International AIDS Society

Poster Sessions — Abstract P143

Validation of an ultrasensitive digital droplet PCR assay for
HIV-2 plasma RNA quantification

) . Clinical Chemistry 61:1 Cancer Diagnostics
Ruelle, Jean; Yfantis, Vasilieios; Duquenne, Armelle and Gg290-29& (2015)

AIDS Reference Laboratory, Université Catholique de Louvain, Brussels, Belgium.

Next Generation Digital PCR Measurement of
Hepatitis B Virus Copy Number in Formalin-Fixed
Paraffin-Embedded Hepatocellular Carcinoma Tissue

Jing-Tao Huang,"* Ying-Juan Liu,”" Jin Wang,>* Zhi-Gao Xu,* Ying Yang," Fan Shen," Xing-hui Liu,*
Xin Zhou," and Song-Mei Liu™*"
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Plataforma de Genomica del IdISPa

Aplicaciones ddPCR

* Variacion en el nimero de copia (CNV)

* Alzheimer: 2x gen APP

e Parkinson: 2x/3x SNCA

e Retinoblastoma: deleccién RB1

e Retraso mental ligado a X

e Atrofia muscular espinal SMN1y SMN2

° etc...

* N°integraciones (transfeccion o transgénico)
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Plataforma de Genomica del IdISPa

Aplicaciones ddPCR

* CNV-¢copias en tandem?

Single copy variant Two tandem copies Two unlinked copies
Sl sl T o=
L] _—_—
E— S sSE——
-
EEEE— S
L]
— L] C—
3 positive droplets 3 positive droplets: 5 positive droplets:
inaccurate CNV estimate accurate CNV estimate

Fig. 4.4. Restriction digestion separates tandem gene copies.
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Plataforma de Genomica del IdISPa

Aplicaciones ddPCR

* Deteccién de mutaciones escasas

Muestra — 20 pL Muestra fraccionada — 20,000 x 1nL

40,000 WT moléculas
40 mutantes moléculas

40 gotas con mutante
w1 ACGTACAC. ..o

+ACGTACAC. ...
.. ACGTACAC...- ‘
~ACGTACAC...~~"" }
Nl Mutantes 33%
- ACGTACAC....=""  } S

SeACGTACAC. ... |

. ACGTACAC. ..
. ACGTACAGC....
ACGTACAC....

19,960 gotas sin mutacion

Mutantes 0.1% /
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de Genomica

Plataforma

0% mutant (Wﬂdfyp PUMEdgﬂv PubMed = ‘ddPCR KRAS mutation cancer

|

12/ - - - MNational \ls&mmsn(ﬂeiﬂ.h EIRSS Save search Advanced
0 evenis
40,0004 Abstract Send to: v
5 80000 Clin Cancer Res. 2014 Mar 15;20(8):1898-705. doi: 10.1158/1078-0432.CCR-13-2482. Epub 2014 Jan 15,

Noninvasive detection of response and resistance in EGFR-mutant lung cancer using quantitative
next-generation genotyping of cell-free plasma DNA.

Oxnard GR', Paweletz CP, Kuang Y, Mach SL, O'Connell A, MM, Luke JJ, Butaney M, Kirschmeier P, Jackman DM, Janne PA

@ Author information
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>
¥

Abstract

PURPOSE: Tumor genotyping using cell-ree plasma DNA (cfDNA) has the potential to allow noninvasive assessment of tumor biology. yet many
existing assays are cumbersome and vulnerable to false-positive results. We sought to determine whether droplet digital PCR (ddPCR) of clDNA
would allow highly specific and quantitative assessment of tumar genotype.

! LA L
VIG intensily (am) EXPERIMENTAL DESIGN: ddPCR assays for EGFR, KRAS, and BRAF mutations were developed using plasma collected from patients with
advanced lung cancer or melanoma of a known tumor genotype. Sensitivity and specificity were determined using cancers with nonoverlapping
genotypes as positive and negative controls. Serial assessment of response and resistance was studied in patients with EGFR-mutant lung cancer
on a prospective trial of erlotinib.

0.01% mutan

RESULTS: We identified a reference range for EGFR L858R and exon 19 deletions in specimens from KRAS-mutant lung cancer, allowing
identification of candidate thresholds with high sensitivity and 100% specificity. Received operative characteristic curve analysis of four assays
demonstrated an area under the curve in the range of 0.80 to 0.94. Sensitivity improved in specimens with optimal cfDNA concentrations. Serial
plasma genotyping of EGFR-mutant lung cancer on erlotinib demonstrated pretreatment detection of EGFR mutations, complete plasma response in
most cases, and increasing levels of EGFR T730M emerging before objective prograssion.

CONCLUSIONS: Noninvasive genotyping of cfDNA using ddPCR demonstrates assay qualities that could allow effective translation into a clinical

diagnostic. Serial quantification of plasma genotype allows noninvasive assessment of response and resistance, including detection of resistance
mutations up to 16 weeks before radiographic progression.

©2014 AACR.

FAM intansiy (au)

PINID: 24428576 [PubMed - indexed for MEDLINE] PWCID: PMC3858248 [Available on 2015-03-15]
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Full text links
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Clin Cancer Res Hj.bliasalu:
Save items =
¥ Add to Favorites | =
Related citations in PubMed =

Highly sensitive and noninvasive detection of
epidermal growth factor re [Clin Chim Acta 2013]
Detection of EGFR mutations in plasma DNA
from lung cancer patients by [Lung Cancer 2011]
A noninvasive system for monitoring resistance
to epidermal growth factor [J Thorac Oncal 2011]

Acquired resistance to epidermal growth
factor receptor tyrosine | [Clin Lung Cancer 2009]

ll-cell lung cancer harb
mutations in the EGFR [Clin Trans| Oncol. 2010]

Seereviews ..

sesall

Cited by ¢ PubMed Central articles =
Quantification and dynamic monitaring of EGFR
T790M in plasma cell-free DNA [PLoS Cne. 2014]
Gefitinib treatment in EGFR mutated caucasian
NSCLC: circulating-free tu [ Thorac Oncol. 2014]

Circulating Tumor Cells: What Is in It for the
Patient? A Vision toward [Cancers (Basel). 2014]
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Plataforma de Genomica del IdISPa

Aplicaciones ddPCR

* Andlisis de librerias Next-Generation Sequencing

e Normalizacion de librerias
e Control calidad de librerias

12,000
p 10000 Adapter dimers
3
= 8,000
[«
=
5 8,000
T N !

E 4,000 — Decreasing size of library
8] insert with adapters as
2,000 part of construct

0

T T T T T T T
0 1,000 2000 3,000 4,000 5,000 6000 7000 8,000
Channel 2 amplitude

Fig. 7.4. Additional library information produced by ddPCR.
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Plataforma de Genomica del IdISPa

Aplicaciones ddPCR

* ddPCR permite multiplex con EvaGreen

16,000
Annsaling/extension: 63'C é;// Droplats with
e ST . °  amplicons
RO "-" -7 fromboth
Xy primer sets
20007 . Primer set 1:T_=63C
8
E
£ 10,000
©
T
c
c .
g 8,000 g2
Primer set 2: T_=59°C
5,000
4,000
\ \ I
3,000 4,000 5,000 6,000 7.000

Channel 2 amplitude

Fig. 2.15. Multiplex assays performed using ddPCR with EvaGreen. Differences in amplitude are due to
differences in optimal annealing temperature. T_, melting temperature.

FISIB nstitwto -
Govern  _ Fndaci dvesigacid S @z: 17
eies lies BaArS e les llles Balears 1dISPa



Plataforma de Genomica del IdISPa

Bioanalyzer 2100 Agilent

RNA or miRNA DNA

T"J* Samhsla ﬁd_i
i
|.a | Luad.|
| \
| ‘
A |l | : e
E n;i I | » ‘
I | 1 o
atl H It i | :
|1 | i ‘ |
d | | .\I I" i ll‘ |
{! : : | fl /" / | i\ 1
| s it g e
B = = E F E] =0 = i £3 [¢1 . %7 I B M Wk w20 10380 ll»l
RIN (RNA Integrity number) Control de calidad de librerias NGS
RIN >8
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Plataforma de Genomica del IdISPa

Small ANA
Sequencing

Targeted Resequencing
* Clinical exome, paneles

De Novo sequencing

Small Genome sequencing
« mtDNA, BAC/YAC, bacteria

RNA sequencing

* RNA or miRNA
Chip Sequencing
Methylated DNA

16s metagenomics v3 y v4
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Plataforma de Genomica del IdISPa

Miseg-Next Generation Sequencing

Miseq Reporter software

Analysis Step Format Purpose

Demultiplexing | *.demux Intermediate files containing demultiplexing results.

FASTQ * fastq.gz Intermediate files containing quality scored base calls. FASTQ
files are the primary input for the alignment step.
Alignment | * bam Compressed binary files containing sequence alignment data.
BAM files are the primary input for the variant calling step.
Variant Calling | * vf Text files containing SNPs, indels, and other structural variants.
| Align Call Annotate Filter Classify Report
=3 D=
€S _ T
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Plataforma de Genomica del IdISPa

Miseg-Next Generation Sequencing

Preparar buenas librerias que aseguren una buena cobertura

| M3\ FWOUID El [:l

-
m Genome Browser
His el el (3] D5l [7] 5 (o chr1:152,806,673-152,807,498  (j4)
826 bp
T T T T
152,806,800 152,807,000 152,807,200 152,807 400
0] 1hg_0.8% NRSF-chrl / chipl862-chrl (All Aligned Reads) Ve R
114 -
| 2 ] ( '-
i " AESY .,/ Forward strand coverage )~ Reverse strand coverage J
| g X
lS-.“I .."/-‘
[ T \
1004 o
| B |
y Il
s0{ ! | r i
| h_ |
1" | :
o bl [P B /20 I ] S/ e — 15
Begon |
3 100 150 200 0 400 500 &0 1000 2000 10380 [bp]
o . . L]
Perfil bioanalizador ==
NRSF-chrl / Peaks detected by PICS (Region List) Ve R
"
i ] J
L
Transcripts / Ensembl Transcripts (Transcripts) Ve =
CHRNBZ by
== e R

|:| C.hromnsome View |ﬂ|ﬂ|-
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Plataforma de Genomica del IdISPa

Miseg-Next Generation Sequencing

TruSight One

Clinical exome
Number of Genes [ZR:JE!

Genomic Content [EbXLls)

Number of
Samples per
MiSeq Run

3 for MiSeq v3

Recommended
MiSeq Flow Cell
and # of samples

V3 -3 Samples

per run

% Targets at 20x
minimum
coverage

Sample price 391
euros

95%

TruSight Cancer

94
255 Kb

24 for MiSeq v2

Micro - 12
Samples
V2 - 24 Samples

99%

235

TruSight
Cardiomyopathy

46
244 Kb

24 for MiSeq v2

Micro — 12
Samples
V2 - 24 Samples

99%

235

TruSight

Inherited Disease

552
2.25 Mb

9 MiSeqv3

V2 - 4 Samples
V3 - 8 Samples

98%

360

TruSight Autism

101
328 Kb

24 for MiSeq v2

Micro -8
Samples
V2 - 24 Samples

99%

235
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Plataforma de Genomica del IdISPa

Miseg-Next Generation Sequencing

Trusigh Myeloid Sequencing Panel Truseq Amplicon Cancer Panel-FFPE Samples

Table 1: Gene Regions Assessed by the TruSight Myeloid Sequencing Panel Genes in the TruSeq Amplicon - Cancer Panel

Gene Target Region Gene Target Region Gene Target Region Gene  Target Region (exon)
fexon) fexor) fexor) ABL1 EGFR GNAS  MLH1 RET
AL 48 ONMT3A  ful KDMBA  ful pAD21  ul
A 12 ETVBTEL ful KIT 2,8-11,13417  RUNXI  ful AKTT ERBB2 FANFTA ML SMaD4
ATRC 8-40and 17-81 el KRAS 243 SETBP1 4 (pariial ALK ERBB4 HRAS NOTCH1 SMARCE1
BCOR  ful B 9+10+11 ML 58 SFIB1  13-18 APC - D NP S0
BCORLT ful FT3 14415420 ML 10 SMCIA 2,11, 16+ 17
BAE 15 o 2 MD8s 35 SMC3  10,13,19,23, 26 + 28 ATM FGFR1 JAK2 NRAS SRC
CAR 9 GATA? 26 NOTCH!  26-28 +34 SRS EBRAF FGFR2? JAK3 POGERA STK11
CBL  8+9 GNAS 849 NPMT 12 STAG2  ful
CDH1 FGFR3 KDR PIK3CA TP53
CBLB 9,10 HRAS 243 NRAS 243 TE? 3
CBLC 9,10 DH 4 PDGFRA 12, 14, 18 P53 21 CDKNZA FLT3 KIT PTEN VHL
CDKNZA ful DH 4 PHEE U2AFT 246 CSFIR GNAT KRAS PTEN11
CEBPA ful kel PTIEN 547 Wi 749
CSFIR 1447 JK2 12414 PIPNTT 3413 ZRSR2  ful CTNNET GNAQ MET RE1
ouxt MK 13
| Institut
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Plataforma de Genomica del IdISPa

Affymetrix - Arrays de expresion

Recomendaciones para el Diseno experimental

Objetivo: resultados fiables y reproducibles, dado la gran inversién de tiempo y
dinero en estos experimentos

* Cual es el objetivo del experimento

» Establecer los controles mas apropiados para estudiar las muestras

* Definir n° de réplicas por cada condicién experimental. Minimo 3 replicas biolégicas

* Se pueden hacer mezclas ("pooles") de las muestras para disminuir la variabilidad de cada
individuo (NO SIEMPRE ESTA RECOMENDADO)
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Plataforma de Genomica del IdISPa

Affymetrix - Arrays de expresion

Arrays de expresion es un balance estadistico

One-way ANOVA
p-value / FDR p-value

One-Step Tukey's Biweight
Algorithm p-value (PM-MM)

One-Step Tukey's Biweight
Algorithm p-value (PM-MM)

FISIB nstitwto -
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Plataforma de Genomica del IdISPa

Affymetrix - Arrays de expresion

Genes Diferencialmente Expresados

One-way ANOVA

Fold change <-2 p-value / FDR p-value

Down Control

Fold change >2

FISIB nstitwto -
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Plataforma de Genomica del IdISPa

Affymetrix - Arrays de expresion

Genes Diferencialmente Expresados

One-way ANOVA
p-value / FDR p-value

Fold change <-2

Fold change >2
Down Estudio

FISIB nstitwto -
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Plataforma de Genomica del IdISPa

Affymetrix - Arrays de expresion

Variables a considerar

» Variabilidad de la muestra; sexo, edad, dieta, n° pases, etc...
> Obtencion de muestra; fresco, nitrégeno liquido, FFPE, etc...
» Extraccion de RNA o DNA: (Columnas, trizol, etc...)

» Calidad de la muestra; ej RIN>8 en RNA total.

» Procesamiento de la muesta:
» Transcripcion RNA a cDNA
> Marcaje (Labelling)
» Hibridacion
> Adquisicion de imagen (.cell)
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Plataforma de Genomica del IdISPa

Affymetrix - Arrays de expresion

Considerar el nimero de réplicas biolégicas necesarias

Comparison of CV%s Between Replicates of the
25th Percentile of Signal Intensities

250 /\
200
a UB2130
cv" —c gy -
o 150 ,/ —=— D87453
s, 1 U9 140

10.0 ﬁ’/_ e U52191
/ /_,..__———-*—-——_* —w— 50939
5.0 /

00 T T T T
1 2 3 \4/ 5

Replicate Number

N° réplicas = n+1
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Plataforma de Genomica del IdISPa

que Ll
investigador se
formula para

disenar -
: experimento

e

Solicitud de Servicio

Tel: 871 20 50 50 ext. 64529
e-mail: victor.asensio@ssib.es

Qué muestra tengo
Qué “n” necesito
Cémo la proceso

::Controles?? http://www.idispa.es
Etc...
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