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Genomics Monday Tuesday Wednesday Thursday Friday

Morning
fly prep (9-10)
cell dissoc. (10-12)
assay (~13h)

cDNA synthesis ? + purif.
cDNA QC
Library ampl. + purif.

Library QC?
Conclusions
Reporting

Free time +
service details +
quotations +
questions

Lunch

Afternoon

Intro session Freddy
TD room 2 15-17:30h

buffer time buffer time Reporting

cDNA synthesis? Library QC? Questions

leave before 18h leave before 18h leave before 18h
leave before 18h
Dinner ?

Workshop Schedule with FGCF



Location
• PCB – Parc Científic de Barcelona



Location
• PCB – Parc Científic de Barcelona



523 Professionals

451 Scientific Staff

57% Women 43% Men

3 Research Programmes

• Aging and Metabolism

• Mechanism of Disease

• Cancer Science

28 Research groups

9 Core facilities

6 Active spin-offs

Institut de Recerca Biomèdica (IRB Barcelona)

Parc Científic de Barcelona. C/ Baldiri Reixac 10. 08028 Barcelona

https://www.irbbarcelona.org/annualreport2022/



Location

• Cluster I. Main Floor (1). Room 1B44.

Carrer de Josep Samitier
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Location

• Workflows distribution

Pre-PCR

Post-PCR

QC

R&D &
Walk-in

Post-PCR



Location

• Mercat del Peix 2026 (?)
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Senior Research officer

Team

Functional Genomics Core Facility (FGCF)

https://www.irbbarcelona.org/en/research/functional-genomics
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Technical officer
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We will align our pipelines to your needs and will be 
happy to troubleshoot new methodologies

Available

Tech

Design

Aims
Barriers &

Solutions

Training

• I am planning an experiment to genotype…?

• What are the sample requirements for…?

• How to remove clumps from my cell suspension?

• How to make sure cells are viable for the experiment?

• Should I use paired-end or single-end sequencing?

• Is this amount of cells enough for the experiment?

• What is the recommended sequencing depth?

• Quotes for service conditions with x samples and y 

conditions?

• Turn-around-time for results?

• “We did not expect this result… ”

• Can we try a different approach?

How to engage with us

genomics@irbbarcelona.org | (9340)-39803



Interaction between the FGCF and users

Consultancy + 
Discussion + Quote

Service forms + 
sample prep.

FORM

FORM

FORM

ProcessingQC report

REPORT

Go / 
no go
report

REPORT

Go / 
no go
report

QC report Results

Processing

001.fq
>FG
CAGTA
>FG

002.fq
>FG
TAT
>FG

003.fq
>FGCF_03
ACTGATG
>FGCF_03

Project life cycle



Why Single-Cell ?

Image source: https://www.theblackpeppercorn.com/frozen-fruit-salad-smoothie/

Bulk RNA-seq

=

Transcriptional Smoothie

=

Average gene expression of 

ALL cells

scRNA-seq

=

Transcriptional Fruit Salad 

=

Gene expression of each cell

+

Absolute abundances



Bulk RNA-seq or single-cell RNA-seq

Lyssiotis and Kimmelman. 2017
Payne et al. 2022

https://www.cancer.gov/types/pancreatic/patient/pancreatic-treatment-pdq
Cho et al. 2022
Payne et al. 2022



Bulk Vs Single-Cell RNA-Seq

+INFO: https://www.singlecellcourse.org/



scRNAseq and multiomic possibilities @ the FGCF

Chromium
Controller
10x GenomicsTM

Matrix
Singleron BiotechnologiesTM

Single Cell Transcriptomics, Epigenomics and Multiomics

LUNA-FL 
Cell counter

Evercode Split-Pool
Scale BiosciencesTM

Parse BiosciencesTM



• Combinatorial indexing solution for large-scale projects that aim to profile up to 
100,000 cells/nuclei, across 1 to 48 samples

• Fixation solution for sample storage that enables pooling of multiple samples 
from different time points into a single experiment.

• Lower multiplets than microfluidics-based methodologies

Single-cell transcriptomics and epigenomics

Split-pool



• Microfluidics technology from 10x Genomics for sc whole/targeted transcriptome 
interrogation, immune profiling, assay for transposase accessible chromatin, and Multiomics.

• Fast (18 minutes encapsulation + 9 hours library preparation)
• High-throughput (100-10.000 cells)

Single-cell transcriptomics and epigenomics

Droplets

Macosko et al. Cell 2015. 



Single-cell transcriptomics and epigenomics

Microwells

• SCOPE-chip from Singleron captures single cells by partitioning them into hundreds of thousands 
of microwells

• Standard chip: 500-10,000 single cells; High-density chip up to 30,000 cells per sample, or up to 
120,000 cells on one HD chip when multiplexing samples with CLindex

• Large-well chips ensure analysis of cell sizes up to 100 μm
• Manual or Automated workflow.



Archetypal Illumina library structure

P5 & P7 are required
for clustering

Primer-binding regions are 
required for sequencing

Unique i7/i5 indexes are required for
combining multiple samples (multiplexing)

P5
i5

(index 2)

P7
i7

(index 1)

Read 1
primer hybridization

Index 2
primer hybridization

Read 2
primer hybridization

Index 2
primer hybridization

DNA insert



Sample preparation is (by far)

THE MOST important factor for the success of

your scRNA-seq and scMultiomics experiment

Marsh et al. 2022. Nature Neuroscience



Resources for sample preparation

https://cdn.10xgenomics.com/image/upload/v1686678481/support-
documents/CG00053_Handbook_CellPreparation_SingleCellProtocols_Rev_D.pdf

https://www.10xgenomics.com/support/single-cell-gene-expression/documentation/steps/sample-
prep/single-cell-gene-expression-demonstrated-protocol-compatibility-table

https://flycellatlas.org/



Workflow

Qualification: Meeting to discuss objectives and experimental design

Quotation: Cost estimation

Scheduling: Day and approximate time of the experiment

Experiment day: 
30 minutes before the experiment
Sample submission and cell QC (demo submission form)
Chip loading and Chromium run

Reporting: Document processing (demo report)
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Objectives. Feasibility and Qualify 3’ or 5’ application. 

Organism & Tissue. Experienced/First timer, Dissociation
pilots, FACS, bead-based enrichment, straining, etc.

Controls and Replictes. Experienced/First timer, 
Dissociation pilots.

Cell yield, viability and Single Cell Purity. 
Expectations/Objectives and sample requirements to 
obtain those objectives (conc. and volume).

Quotation. Ror revision and PI approval.

Multiplexing and Cell Hashingestrategy . 
Experienced/First timer, Dissociation pilots.

Reagents and consumables purchase. Stock management.

Deliverables. Libraries, fastq, analysis*,

Workflow: Qualification

https://calendar.app.google/dszBnvYmr6ox5xYeA



Workflow
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✔



Workflow: Quotation

Specific to each service

https://www.irbbarcelona.org/en/research/functional-genomics
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✔



15 days in advance from quotation acceptance for reagents not in stock

72 hours in advance for qualified projects with reagents in sock AND confirmed staff availability

NEXT DAY scheduling for patient-derived samples of qualified projects AND reagents in stock AND staff availability

https://calendar.app.google/4uxPjJaJwaHDQzHi8

Workflow: Scheduling



Workflow
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✔



Workflow: Set up

https://cdn.10xgenomics.com/image/upload/v1722285481/support-
documents/CG000315_ChromiumNextGEMSingleCell3__GeneExpression_v3.1_DualIndex__RevF.pdf



Workflow: Sample submission



Workflow: Workbench and reagents preparation



Workflow: Cell QC



Workflow: Loading volume

10x genomics: 65 % recovery (NextGEM 3’ v3.1)

distributor: 50 % recovery (NextGEM 3’ v3.1)

reality: 35 % recovery (NextGEM 3’ v3.1)

In house table for 30% recovery and overloading targets 



Macosko et al. Cell 2015. 

Workflow: Cell Partitioning



Workflow: Cell Partitioning



10x genomics 3’ v3.1 Gel Beads

i. TruSeq Read 1

22 nt Partial Illumina TruSeq Read 1 sequence

i. Nextera Read 1 (Read 1N)

22 nt Partial Illumina Nextera Read 1 sequence

(Enables selective enrichment of the Feature Barcode

construct)

ii. 10x Barcode

16 nt 10x Barcode

~3.6 M defined barcode sequences

iii. UMI

12 nt Unique Molecular Identifier

iv. Poly(dT)VN

30 nt Poly(dT) sequence

Enables capture of poly-adenylated mRNA molecules

iv. Capture Sequence 1 or 2

22 nt sequence that is the reverse complement of the sequence 

inserted into the DNA (Antibody) or RNA (sgRNA) based sequence



GEMs recovery and visual QC

https://kb.10xgenomics.com/hc/en-us/articles/218135863-
What-is-a-wetting-failure-and-how-can-they-be-recognized

0987_2024
0988_20240986_2024

0989_2024



10x genomics library preparation procedures

https://cdn.10xgenomics.com/image/upload/v1722285481/support-
documents/CG000315_ChromiumNextGEMSingleCell3__GeneExpression_v3.1_DualIndex__RevF.pdf



3’ v3.1 GEX library structure and resources

Actual sequences and other sc libraries



Workflow

Qualification: Meeting to discuss objectives and experimental design

Quotation: Cost estimation

Scheduling: Day and approximate time of the experiment

Experiment day: 
30 minutes before the experiment
Sample submission and cell QC (demo submission form)
Chip loading and Chromium run

Reporting: Document processing (demo report)

✔

✔

✔

✔



Workflow: Reporting



on board
bclconvert/generatefastq

(bcl2fastq)

From cells to data: CellRanger count



count outputs: QC

.html web summary



.cloupe

count outputs: Loupe Browser


