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HCGB Services

Sample quality control (QC)

DNA/RNA

FFPE DNA 
restoration

Microarrays Massively parallel sequencing (NGS)

Whole genome sequencing (WGS)

Targeted resequencing (Exomes & custom panels) 

Metagenome sequencing

RNA-seq 
(total RNA, mRNA, small RNA)

Genotyping and LOH analysis (SNPs)

DNA methylation profiling (5mCpGs)

Copy number analysis (CNVs)

RNA expression profiling 
(mRNA, miRNA)

DNA based assays

RNA based assays

Bioinformatic data analysis
Raw data pre-processing & QC

Variant calling & annotation
Differential gene expression and DNA methylation analysis

Functional genomic analysis 
Structural variation analysis

Workflows and applications:
High Content Genomic Assays

Service options:
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Custom step by step Complete  
workflows

Amplicon sequencing (DNA, BS-DNA)

Annotation
Visualization

Interpretation
Integration
Reporting



OutsourcingTechnologies
and equipment:

NGS Illumina
SBS

• RNA-seq, WGS, 
Exomes, BS-seq, 
Metagenomes, 
ChIP-seq

300 M-24 B reads per run, 75-
250nt, 

Single or paired end reads
(UPF, CRG, CNAG, VHIO, 

MACROGEN, BGI...)

Microarrays

Illumina
Infinium

genotyping / copy 
number / LOH & 
DNA methylation 

assays

50-400 M reads per run, 
50-300 nt, single or paired 

end reads (IGTP)

iScan

• Amplicon sequencing, 

small genome 
resequencing,

panels , 16S rRNA

Infinium assay 
automation on 

Tecan Evo-150 
robot (Illumina) Oligonucleotide

beadarrays

HCGB

NextSeq 1000/2000

MiSeq

NextSeq500

NovaSeq

Amplicon sequencing, 

Sequencing panels, 

16S rRNA, 

RNA-seq, 

WGS, 

Exomes, 

BS-seq, 

metagenomes,

bacterial genomes, 

viromes,

SARS-COV2

0.2-5 M features 
per chip 

Library prep and 
QC automation on 

Sciclone NGS 
robot (Perkin 

Elmer)

Scanning of beadarrays 
performed at (IJC)

http://www.illumina.com/systems/nextseq-sequencer.ilmn


HCGB automation capabilities

Liquid handling for NGS library prep, cleanup, size selection & qPCR setup
✓ With bead library prep (96-plex)

✓ AMPure cleanups / Magnetic bead based double size selection (96 plex)​

✓ qPCR setup (384 well format)​

Automated DNA fragment separation and collection
✓ Gel size selection with Pippin Prep (4 pools / run)​

Automated array hybridization setup, washing and staining
✓ Illumina Infinium assays (up to 12 beadarrays, up to 192 samples/run)​



HCGB automation equipment

Sciclone NGS G3 (Caliper/PerkinElmer/Revvity):
Automated NGS library prep, SPRI cleanup & qPCR setup 
- 96-tip – 96 to 384 well plate liquid handling robot

Pippin Prep (Sage Science): 
Automated agarose cassette gel size selection

Freedom Evo 150 (Tecan -Illumina software driven-) 
Automated Illumina Infinium beadarray assay - 8-tip -
liquid handling robot



Applications on Sciclone NGS

Automated NGS library preparation
✓ RNA:

✓ Illumina TruSeq RNA
✓ Illumina TruSeq stranded mRNA (with beads protocol)
✓ Illumina TruSeq stranded total RNA (with beads protocol)
✓ Illumina Total RNA ribozero plus (tagmentation on beads)

✓ Exome:
✓ Illumina Rapid Exome capture

✓DNA
✓ Illumina DNA Nextera Flex (for cDNA: SARS-COV2) - DNA prep
✓ Illumina Nextera XT (clean up)

✓ smallRNA
✓ Revvity (Bioo / PerkinElmer) NextFlex Small RNA v4 (with double size selection)



Applications on Sciclone NGS

Size selection by solid phase reversible immobilization (SPRI) 
cleanup



Applications on Sciclone NGS

Automated qPCR setup
✓ Generic qPCR setup (SYBR green / Taqman)
✓ Taqman Advanced miRNA qPCR
✓ Ion Torrent NGS library Taqman qPCR​ quantification
✓ Illumina library prep KAPA qPCR quantification



Applications on Pippin Prep

Automated gel size selection



Applications on Tecan

Infinium DNA methylation EPIC2 assay



Applications on Tecan

Automated Illumina infinium assay beadarray processing

Day 2: Hybridization Day 3: High stringency washing 
setup and staining

Hybridization oven iScan 
Beadarray 

scanner



Applications on Sciclone NGS

Automated NGS library preparation
✓ RNA:

✓ Illumina TruSeq RNA
✓ Illumina TruSeq stranded mRNA (with beads protocol)
✓ Illumina TruSeq stranded total RNA (with beads protocol)
✓ Illumina Total RNA ribozero plus (with ligated adapters)

✓ Exome:
✓ Illumina Rapid Exome capture

✓DNA
✓ Illumina DNA prep (tagmentation on beads, for cDNA: SARS-COV2)
✓ Illumina Nextera XT (clean up)

✓ Small RNA
✓ Revvity (Bioo/PerkinElmer) NextFlex Small RNA v4 (with double size selection)



DNA library as a concept

Classical DNA library preparation Sanger sequencing
(plasmid/phage based clonal amplification) (1 clone per capillary, 96-384-plex)



NGS library preparation Next Generation Sequencing - NGS
(PCR amplified) (massively parallel sequencing, >>10E6 clones at a time)



Library preparation is a complex multistep process



Why automate library prep?













Microbiologia HUGTiP
Metropolitana Nord 

SARS-COV2 cDNA amplicons

50M PE reads
Illumina SBS 2x 300bp

MiSeq

HCGB

Microbiologia HUGTiP
Metropolitana Nord 

Genomica 
Traslacional

COVID19 
HUB 
IGTP



0 1 2 3 4 5

1 tip box, full 1 tip box, full
3 PCR plates, all EMPTY 

(stacked)
1 PCR plate, EMPTY

1 V-StorPlate plate, 

with reagents

1 clean seahorse plate 

(for LIQUID WASTE)

****WITH LID****

(on 96 THERMOBLOCK 

POSITION)

(on 96 THERMOBLOCK 

POSITION)

SPARE TIP BOX SPARE TIP BOX
top: TSB,           

middle: SPRI dil1, 

bottom: Elution

BLT/TB1 ENZYME MIXES
LIQUID WASTE 

PLATE

1 tip box, full 1 tip box, full
2 PCR plates,  with 

reagents (stacked)
1 tip box, full

1 deep well, 12 column 

septed reservoir, with 

reagent

****WITH LID****

MAGNET POSITION,        

NO SPACER

SPARE TIP BOX SPARE TIP BOX
top: SPB,        

bottom: RSB
REFILL TIP BOX 80% ETOH

1 tip box, full 1 tip box, full
1 V-StorPlate plate, 

with wash buffer
1 tip box, full

1 PCR plate, with 

primers
1 tip box, empty

****WITH LID**** ****WITH LID****

ON MAGNET POSITION, 

WITH SPACER

SPARE TIP BOX SPARE TIP BOX TWB
WORKING TIP 

BOX

INDEXED 

PRIMERS
SHELF FOR LID

1 tip box, full 1 tip box, full - 1 PCR plate, with water
1 PCR plate, with 

samples
TIP WASTE

****WITH LID****

96 THERMOBLOCK 

POSITION

 (on 96 THERMOBLOCK 

/ SHAKER POSITION)

SPARE TIP BOX SPARE TIP BOX WATER SAMPLES

0 1 2 3 4 5

D D

Robot consumables and reagents layout: DNA flex

A A

B B

C C





from samples 

to 

results

Genotyping 
(SNP analysis)

DNA methylation
analysis

Ploidy analysis by
aCGH (CNVs)

Expression profiling
(mRNA, miRNA)

Metagenome
sequencing

Targeted resequencing: 
Exomes & customized 

WGS: whole genome
sequencing

GENOMIC DNA 
SEQUENCING

IonExpress 
DNA

TruSeq 
DNA

KAPA 
DNA

Nextera XT

DNA SEQUENCE 
CAPTURE

Sure Select XT Illumina Rapid Exome 

AMPLICON 
SEQUENCING

IonExpress DNA
Ion Torrent fusion 

amplicon 
sequencing

Nextera XT DNAflex Indexing

RNA 
SEQUENCING

TruSeq 
RNA

TruSeq 
stranded 

mRNA

TruSeq 
stranded 
Total RNA

Clontech 
Smarter RNA

NEBNext
RNA

Ribozero Plus 
with ligated 

adapters

SMALL RNA 
SEQUENCING

TruSeq 
small RNA

Nextflex 
small RNA

NEB next 
small RNA

NextFlex v4 

GENOTYPING / 
COPY NUMBER 
ANALYSIS / LOH 

ANALYSIS

Infinium SNP arrays:  
Core Exome, Omniexpress,

Multi Ethnic Global, Global Screening Array,
Immunoarray, Exome, 

Cyto-SNP, Omni-2.5, Omni-5

METHYLATION 
PROFILING

Infinium methylation arrays: 
Human Methylation EPIC

HCGB: COMPLETE WORKFLOWS VALIDATED PROTOCOLS IN PLACE



from samples 

to 

results

Genotyping 
(SNP analysis)

DNA methylation
analysis

Ploidy analysis by
aCGH (CNVs)

Expression profiling
(mRNA, miRNA)

Metagenome
sequencing

Targeted resequencing: 
Exomes & customized 

WGS: whole genome
sequencing

GENOMIC DNA 
SEQUENCING

IonExpress 
DNA

TruSeq 
DNA

KAPA 
DNA

Nextera XT

DNA SEQUENCE 
CAPTURE

Sure Select XT Illumina Rapid Exome

AMPLICON 
SEQUENCING

IonExpress DNA
Ion Torrent fusion 

amplicon 
sequencing

Nextera XT DNAflex Indexing

RNA 
SEQUENCING

TruSeq 
RNA

TruSeq 
stranded 

mRNA

TruSeq 
stranded 
Total RNA

Clontech 
Smarter RNA

NEBNext
RNA

Ribozero Plus 
with ligated 

adapters

SMALL RNA 
SEQUENCING

TruSeq 
small RNA

Nextflex 
small RNA

NEB next 
small RNA

NextFlex v4

GENOTYPING / 
COPY NUMBER 
ANALYSIS / LOH 

ANALYSIS

Infinium SNP arrays:
Core Exome, Omniexpress,

Multi Ethnic Global, Global Screening Array,
Immunoarray, Exome,

Cyto-SNP, Omni-2.5, Omni-5

METHYLATION 
PROFILING

Infinium methylation arrays:
Human Methylation EPIC2

HCGB: COMPLETE WORKFLOWS VALIDATED PROTOCOLS IN PLACE AUTOMATED







Genotyping 
(SNV / CNV)

DNA methylation

AMPure clean-up

qPCR setup
(384 well)

Illumina
TECAN 
EVO150
robot

Caliper 
PerkinElmer
Sciclone NGS 
robot

Library quantification
KAPA

mRNA / 
Total RNA-seq

DNA
amplicons

miRNA qPCR

small RNA-seq

HCGB: COMPLETE WORKFLOWS VALIDATED PROTOCOLS IN PLACE AUTOMATED



E-mail: lsumoy@igtp.cat

Phone: x 6220 / 93-554-3075  

Web: http://www.germanstrias.org/technology-services/genomica-bioinformatica/

High Content Genomics & Bioinformatics
IGTP, Muntanya building

Wet Lab P1-17, Dry Lab P1-04

genbioinfo@igtp.cat

Helena 
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Lab Tech
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Jose Francisco 

Sánchez 

Herrero

Bioinformatician

jsanchez@

Lauro 

Sumoy 

Van Dyck

Unit Head

lsumoy@

Dave

Rojas

Calderón

Bioinformatician

drojas@

Robert

Benaiges

Fernandez

Bioinformatician

rbenaiges@

Team
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Do you have any questions?

Thank you!

IGTP core facility seminars are sponsored by:


