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Genomics

Morning

Lunch

Afternoon

Workshop Schedule with FGCF

Monday Tuesday Wednesday Thursday Friday
fly prep (9-10) cDNA synthesis ? + purif.  Library QC? Free time +
cell dissoc. (10-12) cDNA QC Conclusions service details +

assay (~13h) Library ampl. + purif. Reporting quotations +
guestions
buffer t buffer t Report
Intro session Freddy o utertime eporting
TD room 2 15-17:30h
cDNA synthesis? Library QC? Questions
leave before 18h leave before 18h  leave before 18h leave before 18h

Dinner ?
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PCB - Parc Cientific de Barcelona

Location
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Parc Cientific de Barcelona

7 22.038m? 10.904m2 4.986m> > | 1 | 3 | 15 | 3

| espacios exteriores salas de reuniones auditorios

edificios de laboratorios | de oficinas dedicados a servicios cientificos restaurantes parking

g Parc Cientific de Bareelona
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Institut de Recerca Biomedica (IRB Barcelona)

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

chemical ang
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We address
fundamental biological
questions to provide
groundbreaking
solutions to unmet
medical needs

Cell Patho ohysiolod

https://www.irbbarcelona.org/annualreport2022/
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523 Professionals
451 Scientific Staff
57% Women 43% Men

3 Research Programmes

« Aging and Metabolism
 Mechanism of Disease
e Cancer Science

28 Research groups
9 Core facilities

6 Active spin-offs
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Location

 Workflows distribution

1B44

Pre-PCR

Post-PCR

QcC

R&D &
Walk-in

S1C14

Post-PCR
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Location

Mercat del Peix 2026 (?)
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IR‘B Functional Genomics Core Facility (FGCF)
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Team

Nacho P

ons, Ph.D. David Fernandez Quim Perdices Mariem Dris Cecilia Garcia Freddy Monteiro, Ph.D.
Senior Research officer  Technical officer Technical officer Technical officer Research Assistant FGCF Manager
(Comp. Genomics Lab)

genomics@irbbarcelona.org

https://www.irbbarcelona.org/en/research/functional-genomics
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How to engage with us

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 | use paired-end or single-end sequencing? *

Is this amount of cells enough for the experiment?

What is the recommended sequencing depth?

Available
Quotes for service conditions with x samples and y Tech
conditions?
Turn-around-time for results? Training

“We did not expect this result... ”
Can we try a different approach?

We will align our pipelines to your needs and will be

genomics@irbbarcelona.org | (9340)-39803 happy to troubleshoot new methodologies
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Consultancy + Service forms + .
. ) Y QC report Processing QC report Results
Discussion + Quote sample prep.
/e
[ “ REPI(_)EH_ REPQR_%_‘\
: Go/"“r : Go/"‘]
_: no go : _: no go :
1 report 1 1 report 1|
| I 1 . | I 1
: 0
A | :
A L S |
! |
L e e e e e e e e e e e e = = = = = = = = = = —————————— 4

Processing ‘*

Interaction between the FGCF and users
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Bulk RNA-seq

Transcriptional Smoothie

Average gene expression of
ALL cells

Why Single-Cell ?

SCRNA-seq

Transcriptional Fruit Salad

Gene expression of each cell
+

Absolute abundances

Image source: https://www.theblackpeppercorn.com/frozen-fruit-salad-smoothie/
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Stage Ill Pancreatic Cancer

Common hepatic
arter{r Celiac axis

Lymphocytes
(T cells, B cells)

Cancerin 4 or Wy AT . - S ' : Adi
more lymph nodes A @ . : | / — ipocytes

Neurons

- Superior mesenteric
. artery

—- CAFs

A 4 / /
§ &7 Vasculature

https://www.cancer.gov/types/pancreatic/patient/pancreatic-treatment-pdq
Lyssiotis and Kimmelman. 2017

Cho et al. 2022
Payne et al. 2022 Payne et al. 2022
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Bulk Vs Single-Cell RNA-Seq

Bulk RNA sequencing

Gene X

PN Sequencin
Heterogenous Total RNA/ Bulk expression data |
tissue cDNA
No change of expression of Gene X
Single-cell RNA sequencing
Clustering Gene X Gene X Gene X
@ NN, B & e
; b
Sequencin
© 8 m LT
/-\/\_/ o b i
Heterogenous Single-cell-barcoded FGi
. @ . ype b Celltypec
tissue cDNA Single-cell expression data

Expression of Gene X is affected in cell type b only

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



s scRNAseq and multiomic possibilities @ the FGCF

Single Cell Transcriptomics, Epigenomics and Multiomics
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LUNA-FL
Cell counter

Evercode Split-Pool
Scale Biosciences™
Parse Biosciences™

Chromium
Controller
10x Genomics™

Matrix
Singleron Biotechnologies™

Barcoded Primer Cells Oil Single Cell
Gel Beads Reagents GEMs
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Single-cell transcriptomics and epigenomics

 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

°!Split
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Droplets

Single-cell transcriptomics and epigenomics

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)

A
1. Cells from =
suspension = Micreparticle 5. RNA hybridization
2, Microparticle > /-
and lysis buffer | & z‘. 4.Cell lysis k (_fﬁ -\\‘.I
¢ © ® i sacand i
+ & 5__/’ Lo JEEON Y .
. Sy, T8
= f/}p\‘ '*&”,g)
3.0i0 j
7.Reverse transcription
with t-armlate swltcnmg STAMPs _
6. Break f -:;.; [— 9. Sequencing and analysis
dm'”'ﬂtﬁ 5 Fmr S, 8.PGR W * Each mANA is mapped ta its
» “ i J..l,..-l} \ iSTAHiFS e cell-af-grigin and gene-of-origin
s '. = as lemplate) == L * Each cell's poal of mAMNA
E‘?'l. il e — can ba analyzed
—EE D= = —

Macosko et al. Cell 2015.
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* SCOPE-chip from Singleron captures single cells by partitioning them into hundreds of thousands
of microwells

e 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 pm

e Manual or Automated workflow.

B@ Cell with beads

B o
3 e N

Cell lysis & Barcoding RT & Amplification & Sequencing Library
Library Construction
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Archetypal Illumina library structure

Read 1 Index 2
primer hybridization primer hybridization
DNA insert

(index 2)

Index 2 Read 2
primer hybridization

(index 1)

primer hybridization

mA - X B
— N -

P5 & P7 are required Primer-binding regions are Unique i7/i5 indexes are required for
for clustering required for sequencing combining multiple samples (multiplexing)
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IR"B Sample preparation is (by far)

. o 1HE MOST important factor for the success of
your scRNA-seq and scMultiomics experiment

IN BIOMEDICINE

ARTICLES na . - ) ) B
Dttpr/dol ong/101038/541593-022-010 -8 neuroscience 4 & Functional Genomics Core Facility (FGCF) @FunGenCore - Mar 9
P @ Sample prep, sample prep, sample prep!! Care about it, cherish it, treasure
D it! g
: : H : H A highly recommended read for everyone planing SC RNAseq and potential
lesectlon of a |:t|factual and conf.oundmg glial ulomios profects. 11 1
signatures by single-cell sequencing of mouse and
H i Samuel Marsh, Ph.D. @samuel marsh - Mar 8
human braln * Replying to @samuel_marsh
Samuel E. Marsh ®'23, Alec J. Walker'23, Tushar Kamath??, Lasse Dissing-Olesen'?3, While the title frames this work in terms of brain, a KEY takeaway from new
Timothy R. Hammond'23, T. Yvanka de Soysa'23, Adam M. H. Young?*, Sarah Murphy', data in this version is that this is broadly applicable across basically all
Abdulraouf Abdulraouf®, Naeem Nadaf @3, Connor Dufort’, Alicia C. Walker', Liliana E. Lucca®, scRNA-seq (and RNA-seq) studies (especially in immunology)... 2/n
Velina Kozareva®, Charles Vanderburg®3, Soyon Hong ©¢, Harry Bulstrode®, Peter J. Hutchinson?, O i 1 1 O 1 A
Daniel J. Gaffney®, David A. Hafler®5%, Robin J. M. Franklin®4, Evan Z. Macosko ©®3'° and

Beth Stevens(©"31&

...and the artifact we discuss is unfortunately highly prevalent in current
literature. So stick around even if brain isn’t your thing %= . We thoroughly
characterize the issue and provide a robust flexible solution to eliminate it
aswell. 3/n

O 1 n Q s 0

I Samuel Marsh, Ph.D. @samuel_marsh - Mar 8

Marsh et al. 2022. Nature Neuroscience
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Resources for sample preparation

Handbook

Cell Preparation for Single Cell Protocols

Introduction

10x Genomics Single Cell protocols require a suspension of viable single cells or nuclei as input.
Minimizing the presence of cellular aggregates, dead cells, noncellular nucleic acids. and potential
biochemical inhibitors of reverse transcription is critical to obtaining high-quality data.

This Cell Preparation Handbook describes best practices to help maintain cell viability and
maximize sample guality during sample preparation. General protocols for sample handling,
purifying, and counting for both abundant and limited cell suspensions are also provided here.

The general protocols described here are expected to be compatible with many, but not all cell and
sample types. Additional optimization may be required for sensitive samples and solid tissues. For
additional information on preparation of specific sample types. consult the Demonstrated Protocols
available on the 10x Genomics Support website.

Contents
1 Introduction 21 3.Sample Cleanup
2 Getting Started with Sample Preparation 21 andard Cleanup Methods

2 Sample Input Typ Various 10x Genomics Assays 22 anced Cleanup Mathods
4. Cell Counting and Quality Control

41 Overview

3 Tips & Best Practices

9 Reagents & Consumables nter Overview

5 sing Automated and
11 1. Cryopreservation and Cell Thawing Manual Cell Counters

11 1.1 Cryopreservation
12 1.2 Cell Thawing 36 Appendix

14 2. Sample Preparation
14 210 W

| Cell Preparation Protocols
from Tissues

&
16 2.3 Sample Preparat
16 2.4 Feature-Specific Sample Preparation Protocols

10

10xgenomics.com GENOMICS

Single Cell Gene Expression Demonstrated Protocol Compatibility Table

Dacument Type
SCIv3fval
SC3W3NAT with Call SC3Va1 with Demenstrated Fratocel
WithCRISPR  Surface call
Protocol SCIV3/v31  Sereening Protain Multiplexing Last Modified

June 17,2022
cell v

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

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

FLY CELL ATLAS
T~ About

Single-cell transcriptomes of the entire adult Drosophila

Dur ect I

Publication is available o Sciencﬁ Preprint is available on

https://flycellatlas.org/
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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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Workflow

Qualification: Meeting to discuss objectives and experimental design




IR-B Workflow: Qualification

BARCELONA
INSTITUTE
FOR RESEARCH
IN BIOMEDICINE L. . e , o
Objectives. Feasibility and Qualify 3’ or 5" application.
[ . .
& Freddy Monteiro FECF-User Meeting (hosted by Freckdy) Organism & Tissue. Experienced/First timer, Dissociation
@ 50 min appointments _ o | | pilots, FACS, bead-based enrichment, straining, etc.
Hi! Thank you for reaching out to the FGCF to discuss your project.
®  FGCF (PCB, Cluster |, 1B44)
e e Cell yield, viability and Single Cell Purity.
Expectations/Objectives and sample requirements to
Select an appointment time obtain those objectives (conc. and volume).
Octaber 2024 < < 7 5 5 4 Multiplexing and Cell Hashingestrategy .
v T o o o Experienced/First timer, Dissociation pilots.
F B 4 10 11 3= Ll e ag-00 AS-00 . . . .
« @ « 5 6 v w onoe i Controls and Replictes. Experienced/First timer,
oo E e 0:00 10:00 Dissociation pilots.
@ 2 W@ M % 3
. - - N i 1100 11:00 11:00
von oo Reagents and consumables purchase. Stock management.
oo moe Deliverables. Libraries, fastq, analysis*,

https://calendar.app.google/dszBnvYmr6ox5xYeA

Quotation. Ror revision and Pl approval.
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Workflow

v Qualification: Meeting to discuss objectives and experimental design

Quotation: Cost estimation
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Specific to each service

Workflow: Quotation

Quotation
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IRB Barcelona - Functional Genomics 2024

Public and CERCA,
IRB Service Institutions (€)
qPCR (FGQP) Batch | Sample
BARCELONA qPCR Consultancy (per hour) 77,89 0,00
INSTITUTE Analysis per plate (absolute/relative quantification; Variant detection by High Resolution Melting) 259,52 0,00
;?S‘,gﬁgg?gﬁ? QuantStudio 6 Pro self-service {per hour) 15,00 0,00
Illumina library quantification using SYBR gPCR {1-12 libraries per 96-well plate) 120,77 9,22
RT reaction (first strand) 65,12 9,98
Primer design and optimization (unit: transcript of interest) 218,08 5,68
PCR Concentrations and Annealing Optimization (unit: pair of primers) 122,59 25,00
96-well qPCR set up and run {unit: pair of primers; batch max size=96) 124,95 12,69
Single-cell (FGSC) Batch | Sample
Single Cell Consultancy (per hour) 77,89 0,00
Cell Counting & Viability Quality Control (batch max. size=8) 26,28 6,47
10x GEMs and cDNA with user’s reagents (batch max. size=8 w/o multiplex) 231,13 9,83
10x GEX Library with user's reagents (batch max. size=8, w/o multiplex) 313,68 13,12
10% GEMs+GEX+QCs(Cells,Qubit, BA) with user's reagents (batch max. size=11, w/o multiplex) 810,34 36,86
10x 3GEMs and cDNA with FG reagents (batch max. size=8, w/o multiplex) 637,58(2.090,83
10x% GEX Library with FG reagents 339,63 25,82
10x YGEMs+GEX+QCs(Cells,Qubit,BA) with FG reagents (batch max. size=8, w/o multiplex) 1.242,74/2.130,57
10x FB Library with user’s reagents (batch max. size=8) 121,38 13,18
10x 3FB Library with FG reagents (batch max. size=8) 147,32 78,84
10x ¥GEMs+GEX+FB+QCs(Cells,Qubit,BA) with FG reagents (batch max. size=8) 1.502,06|2.212,46
10x SGEMs and cDMA with FG reagents (batch max. size=8, w/o multiplex) 651,58(2.299,58
10x BCR/TCR Amplification with user's reagents 105,54 8,21
10x BCR/TCR amplification with FG reagents 131,49 136,77
10x Chromium 5-Gene Expression vZ BCR/TCR - Full Workflow (batch max. size=8, w/o multiplex) |1.727,86|2.500,87
10x ATAC Transposition (batch max. size=8, wio multiplex) 61,27 2,64
10 ATAC GEMs + cleanup with user's reagents (batch max. size=8, w/o multiplex) 228,92 9,89
10x ATAC GEMs + cleanup with FG reagents 636,40(2.191,39
10x ATAC Library v2 with user’s reagents (batch max. size=8, w/o multiplex) 312,76 9,26
10x ATAC Library vZ with FG reagents 325,74 21,97
10x ATAC v2 GEMs+Library+QCs with FG reagents (batch max. size=8, w/o multiplex) 1.334,97]2.231,24
10x Multiome pre-split amplification (batch max. size=8, w/o multiplex) 131,59 9,45
10x Multiome GEMS+GEX+ATAC+QCs(BA) with user's reagents (batch max. size=8, w/o multiplex) 1.525,30| 61,72

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

v

v Quotation: Cost estimation

Scheduling: Day and approximate time of the experiment




IRTS Workflow: Scheduling

BARCELONA _ . _
15 days in advance from quotation acceptance for reagents not in stock

INSTITUTE
FOR RESEARCH

IN BIOMEDICINE 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

A . . Ly .
& Freddy Monteiro Single-cell partitioning at the FGCF
@I 150 min appointments Make sure you had a detailed discussion with the FGCF and your project was qualified. You will need {
Carrer de Baldiri Reixac, 10
'EJ Carrer de Baldiri Reixac, 10, 08023
Barcelona, Spain
Show more
Select an appointment time
Santamber 2024 c N ¢ MON TUE WED THU FRI
eptember
30 1 2 3 4

MoT T 5
% a2 o o @ o 15:30 1:00 11:00 11:00
z & |4 & 7 &

13:30 13:30 13:30
IR [ I | P -
Y O W ¥ 3 2 16:00 16:00 16:00
@ 4 23 @ B o8 2%
a1 2 3 4 E &

https://calendar.app.google/4uxPjlalwaHDQzHi8
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Workflow

v
v

v 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




IR‘B Workflow: Set up
BARCELONg ]

INSTITUTE e ~ .
FOR RESEARCH CGO00315 Rev F " Chromium “ (" Chromium p
IN BIOMEDICINE Partitioning Qil - Recovery Agent -
# #
Partitioning 0il & 2000190 Recovery Agent & 220014
M AN vy
4 Chromium ™
Mext GEM
USER GUIDE Chip G & Gaskets R
Chromium Chromium Next GEM Chip G & 2000177
Chip Gasket, &-pack 1 3momm7
N ext GE M /" Chromium Y 1hfGemomics com ‘IDX
- v MNext GEM ek
Single Cell 3
GEM Kitv3.l # PN
- @ RTReagent B 1 2000145
Reagent Klts v3-1 (Dual IndeX) . RT Enzyma C 1 2000085
@ Template Switch Oligo 1 3000228
(O Reducing Agent B 1 2000087
FORUSEWITH Cleanup Buffer 2 2000088
Chromium Next GEM Single Cell 3'Kit v3.1, 16 rxns PN-1000268 .
) ) e @ cDNA Primers 1 2000089 B _
Chromium Next GEM Single Cell 3" Kit v3.1, 4 rxns PN-1000269 - / Ch N \.
Chromium Next GEM Chip G Single Cell Kit, 48 rxns PN-1000120 O Amp Mix 1 2000047 N T?EIIEUMTH
Chromium Next GEM Chip G Single Cell Kit, 16 rxns PN-1000127 SEK le Cell 3.
Dual Index Kit TT SetA, 96 rxns PN-1000215 vflinfgel%eads -
‘MixGanomics.com IOX -
St Single Cell 3
v31 Gel Beads 2 200018
10;
Mext GEM reagents are specific to Next GEM productsand should not be used interchangeably with non-Next GEM reagents. Fa¥%
[r— BENOMICS

https://cdn.10xgenomics.com/image/upload/v1722285481/support-
documents/CG000315_ChromiumNextGEMSingleCell3__GeneExpression_v3.1_Duallndex__RevF.pdf
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Workflow: Sample submission

lnrtituts Fur Rersarch in BEimm cims [IRE BEarcelunal)
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Workflow: Workbench and reagents preparation
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Workflow: Cell QC

Cell Count Report

File name

Date

1/2

fg-21032023_003350_3-1

Cell count results

21 Mar., 2023, 00:34

Protocol

Cell Count Report 2/2

Total cell concentration: 1.46 x 10% cells/mL
Live cell concentration: 1.23 x 10° cells/mL
Dead cell concentration: 2.34 x 10° cells/mL
Viabillity: 84.0 %

Average cell size: 15.4 um

Total cell number: 595

Live cell number: 500

Dead cell number: 95

Protocol name: DEFAULT
Dilution factor: 1.11

Min. cell size: 3 um

Max. cell size: 60 um

Size gating: 3 ~ 60 um

Green fluorescence threshold: 5
Red flucrescence threshold: 5
Green exposure: 7

Red exposure: 10

Green calibrated value: 0x3000
Red calibrated value: 0x5000

Cell size hi {s] d by cell
Total cells Live cells Dead cells
Call number Coll miber Call numiber
1
EEEEEEEEE] I EEEEEEE I EEEEEEE
Call size o) Calsas fumh Call size o)

Cell Image (Average intensity” 97)

Cell cluster graph

(el clushorie)

2%

1ol Bool Fodl el Goel Godl ool Tl




Workflow: Loading volume

BARCELONA

Cell Suspension Volume Calculator Table

INSTITUTE I; (for step 1.2 of Chromium Next GEM Single Cell 3'v3.1 protocol)

FOR RESEARCH Volume of Cell Suspension Stock per reaction (ul) | Volume of Nuclease-free Water per reaction (pl)
IN BIOMEDICIN E DO NOT add nuclease-free water directly to single cell suspension. Add nuclease-free water to the Master Mix.
Refer to step 1.2b.
Cell Stock geted Cell Recovery
‘Concentration
(Cels/ul 1000 3000 5000 | 4000 | 7000 . ,
10x genomics: O recovery (NextGEM 3’ v3.1
100 nia nfa nfa nfa nfa nfa nia nia . V X V .
350 267 10.2
&1 8.3 1.5 24.8 33.0 513
200 nfa nfa nfa nfa nfa
391 5.0 247 18.5 10.2 20
300 2.8 5.5 1.0 16.5 22.0 215 130 38.5
405 w7 322 2.7 2.2 159 10.2 ) wa e na
400 21 41 8.3 12.4 16.5 20.6 24.8 28.9 310 74 5.3 - - 5 0 o )
411 391 35.0 30.8 26.7 226 18.5 14.3 102 61 20 . re Co e r N e tG E M 3 3 1
distributor: ()] v X v3.
500 17 13 b 9.9 13.2 1.5 19.8 231 264 29.7 310
b 9.9 4.6 1.3 0.0 26.7 234 20.1 168 115 10.2
500 1.4 28 5.5 8.3 11.0 138 16.5 19.3 220 248 2n.5
I3F 405 Iy 35.0 322 295 26.7 24.0 212 18.5 15.7
700 1.2 2.4 &7 7.1 9.4 118 141 165 18.9 21.2 236 I't . 35 O/ N tGEIVI 3’ 3 1
420 0.8 385 36.1 33.8 s 291 26.7 243 22.0 19.6 rea I y. 0 recovery eX V .
200 1.0 21 & 6.2 83 103 12.4 144 165 18.6 206
422 a1 391 37.0 35.0 Izg 30.8 28.8 267 24.6 226
900 0.9 18 7 5.5 73 9.2 1.0 128 147 16.5 18.3
423 W4 95 37 8.9 4.0 32.2 304 285 26.7 249
1000 0.8 17 33 5.0 68 8.3 9.9 1.6 132 149 16.5
424 W6 99 38.3 6.6 35.0 33.3 Iy 300 28.4 26.7
0.8 15 3.0 45 60 7.5 2.0 10.5 12.0 125 15.0
1100 recr experieac
425 a7 0.2 38.7 37.2 387 34.2 327 312 29.7 28.2 User-detineaTs] 10000 S0z | soo | oo | 2o | sowo | seoo [ 5000 | oo | vow | sooo | seoe | 10.000] tesoo | oo | oo | zwoon | zeseo | znoon | ersoe | soeos | svooo | sseeo | seoo
1200 0.7 14 28 & 55 9 8.3 9.4 10 124 128 et zeepe a5
425 .8 50.5 391 g 36.3 35.0 336 322 108 29.5
0.6 13 2.5 3.8 5.1 6.3 7.6 8.9 10.2 1.4 127
1300
426 50.7 9.4 LR 349 5.4 4.3 310 .8 30.5
0.6 2.4 3.5 &7 5.9 7.1 8.3 9.4 10, 1.8
1400
4zb 0.8 39.7 8.5 7.3 361 5.0 318 324 N4
1500 0.6 22 13 i 55 &6 7 88 .9 1.0 T
427 &0 39.9 8.8 Iy 16.6 35.5 344 133 322 o B —
1600 0.5 1.0 21 31 4 5.2 6.2 7.2 8.3 9.3 10.3 205 11 )
427 522 1.1 40,1 ELR| 38.0 7.0 36.0 5.0 139 329 e i
0.5 1.0 1.9 2.9 13 &9 5.8 68 7.8 a7 9.7
1700
427 4§22 £1.3 40.3 39.3 38.3 74 164 354 14.5 315
0.5 05 1.8 28 17 Wb 55 64 7.3 8.3 9.2
1800
427 523 6146 405 39.5 38.6 37 36.8 ELT 35.0 340
0.6 05 1.7 26 35 &3 5.2 6.1 6.9 7.8 8.7
1900
428 523 615 40.6 39.7 8.9 38.0 a1 363 354 345
0.6 0.8 1.7 25 13 4 5.0 58 6.6 7.4 8.3
2000
428 W24 616 40.7 9.9 391 38.3 s 366 358 35.0 =
Grey boxes: Volumes that would exceed the allowable watervolume in each reaction
Blue boxes! Optimal range of cell stock concentration to maximize the likelihood of achieving the desired cell recovery target sa5[o0s wes ‘sf; :.;s

In house table for 30% recovery and overloading targets
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FOR RESEARCH
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Workflow: Cell Partitioning

Microfluidic device

Macosko et al. Cell 2015.



Workflow: Cell Partitioning

INSTITUTE
FOR RESEARCH
IN BIOMEDICINE

P s Aqueous
,' p Y solution
I 3 Acquseoun
% H solution + cell
:

— il

Single emulsion Double emufsion ~  — e—
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10x genomics 3’ v3.1 Gel Beads

i. TruSeq Read 1

22 nt Partial lllumina TruSeq Read 1 sequence

i. Nextera Read 1 (Read 1N)

22 nt Partial lllumina Nextera Read 1 sequence
(Enables selective enrichment of the Feature Barcode
construct)

oo
&/

10x Barcoded
Gel Beads

ii. UMI

16 nt 10x Barcode

~3.6 M defined barcode sequences

12 nt Unique Molecular Identifier

.. GelBead

- —

TruSeq Read 1 Poly(dT)VN

s 10x UMI
L
Nextera Read 1

Single Cell 3' (Read 1N) Capture Seq 1

v3.1 Gel Bead

\Nextera Read 1

. (Read 1N

\( SR UM
Ny

.

iv. Poly(dT)VN
30 nt Poly(dT) sequence
Enables capture of poly-adenylated mRNA molecules
iv. Capture Sequence 1 or
22 nt sequence that is the reverse complement of the sequence
inserted into the DNA (Antibody) or RNA (sgRNA) based sequence
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GEMs recovery and visual QC

Transfer GEMs

0987_2024 (0989 2024
0986_2024 — 0988_2024 —

W

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

Inside individual GEMs

o m— —
Read1 10y UMI Poly(dT)VN
Barcods l Poly(dT) Primer

34
4A4444
A4 RRABAAARR] 5

l Reverse Transcription

Aag
Adq
444
ABAAARAAAAA
[ [ ccc

l Template Switch Oligo Priming

A
Mg 750
AABAKARAAARA] rGrerG I
[ cceC

Template Switch,
l Transcript Extension

MMMA“‘M— rerGrc I
. ¢ C C
pecoV: .
‘ea%e“

Sample

Index (i5:10)

P5 TruSeqRead 1

https://cdn.10xgenomics.com/image/upload/v1722285481/support-

documents/CG000315_ChromiumNextGEMSingleCell3__GeneExpression_v3.1_Duallndex__RevF.pdf

Pooled cDNA amplification

UMI Poly(dTIVN

(=)
x

o

Amplified cDNA processing (dual index)

Read 1 UMIPoly(dT)VN TS0
[ I |
- T
10x
Barcode

l Enzymatic Fragmentation

End Repair, A-tailing, Ligation l
Read 2

Cleanup & Priming l Sample

Index (i7)

P5 Sample Sample Index PCR
Index (i5)

-«

P5 Read 1 10x UMI Poly(dT)VN
Barcode

Sample
Index (i7:10)

~ a0 TruSeq Read 2
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Actual sequences and other sc libraries

3’ v3.1 GEX library structure and resources

Sample 155%%163“ Sample
Index (i5:10) \ Index (i7:10)
I
I
P5 TruSeqRead 1 10x UM Poly(dT)VN = TruSeq Read 2
Barcode Read 2:90

Insert

T Teichmann Group
Sarah Teichmann's group at EMBL-EBI / Wellcome Trust Sanger Institute
@ Cambridge, UK & http://www.teichlab.org

<> Code G) Issues 2 1%l Pull requests ) Discussions G) Actions ﬁa Projects 07 wiki @ Security

¥ master ~ ¥ 1branch 0 tags Go to file

& Teichlab /scg lib_structs ' public




I R‘B Workflow

BARCELONA

INSTITUTE
FOR RESEARCH
IN BIOMEDICINE

v
v
v

v 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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FOR RESEARCH
IN BIOMEDICINE

o

>
& "GN

Single-Cell
Transcriptomics
service report

>‘ User.  John Doe
Pl Jane Doe 9&%’//
= 4
Project: JDoeJan22_scRNAseq
Date:  01/01/2022

R— |

Functional Genomics Core Facility (FGCF)

IRB Barcelona

INSTITUTE
FOR RESEARCH
IN BIOMEDICINE

Workflow: Reporting

FGCID Sample Name Pictures
cDNA concentration Total yield in 40 pl
FGCFID Cycles
00X1_2022 Sample #1 (ng/ul) (ng)
00X1_2022 11 8.51 340.4
00X2_2022 11 12.1 484
00X2_2022 Sample #2 o sl
o] ample 300 300
200 200 —
h_ﬁ/ JL AL
0 .
L TTT T 1T 11 UL TTIT T 11 771
35 150 300 500 1000 10380 [bp] 35 150 300 500 1000 10380 [bp]
cDNA used Dual Index lerary. Volume Yield Average
FGCF ID amount (ng) TTSet A Cycles concentration (ul) (ng) size (bp)
in 10 pl (ng/pl) H 2 P
00X1_2022 85.1 SI-TT-X1 12 19.7 35 689.5 526
00X2_2022 121 SI-TT-X2 12 30.3 35 1060.5 538
[FU] [Fu]
300 i
200 300
100 100
g = D
mTTT T TTITT 17T mTTT T T TTITT ITT1T
35 150 300 500 10380 ] 35 150 300 500 10380 [bp]
Valid Median UMI Median Genes . Cell
Reads Cells Saturation  Reads/Cell
reads per Cell per Cell recovery
259.775.175 97,90% 13.311 3.039 902 53,40% 19.516 53%
251.695.980 97,50% 13.211 2.520 917 53,00% 19.052 56%
126.980.438 97,70% 6.170 2.649 794 48,70% 20.580 33%
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From cells to data: CellRanger count

Chromium

[ 1

PROROROE

00000000
00000000

00000000

Libraries

Feature

%GEXi %

------------ Cell Ranger------—--—----  Loupe
Browser

BCL FASTQ 9 P8
‘ :J 3 mkfastq count — “ 9,

] E—— ——
— T FASTQ =

Sequencing

—
(o]
-

T Feature Barcode
on board Matrix

bclconvert/generatefastq a BAM
(bcl2fastq) Run Summary

El#! /bin/bash

#5SBATCH -J cnt-1134

#5BATCH -c 16

#5BLATCH --gos=medium

#5BATCH ——partition=irk cpu iclk

#SBRATCH --ntasks=1

#5SBATCH —-export=ALL

#5BATCH —-time=0-12:00

#5BATCH —-men=300G

#5BATCH --mail-type=begin # send email when job begins
#SBATCH --mail-type=end $# =send email when job ends
#5BATCH --mail-type=fail # send email if job fails
L#SBATCH —-mail-user=freddy.monteirofirbbarcelona.org

ID="1134 20z24";

cellranggr count —-id="SID" \
——transcriptome=/scratch/cffg/fdecliveiramonteiro/ref/mouse/refdata-gex-GRCm39-2024-4 \
--fastgs=~/HNO0220094 10X RawData Outs/"SID"/HHTTJIDSKC,~/HNO0222740 10X RawData Outs/"5ID"/HNTCEDSXC \
——Zample="SID" \
—-localcores=16 \
—-localmem=230



" count outputs: QC
IRB s

INSTITUTE Ig A A Cell Ranger » count
FOR RESEARCH

IN BIOMEDICINE 1458 2024

Alerts
The analysis detected (@ 1 informational notice.
Alert Value Detail
@ Intron This data has been analyzed with intronic reads included in the count matrix. This behavior is different from previous Cell
mode Ranger versions. If you would not like to count intronic reads, please rerun with the "include-introns” option set to "false”.
used Flease contact support@10xgenomics.com for any further questions.
Summary Gene Expression Antibody

22,595

Estimated Number of Cells Barcode Rank Plot

100k cells
Background
13,530 1,124
’ ? £ 1000
Mean Reads per Cell Median Genes per Cell g
= 100
2
) 10
Sequencing @
1
Number of Reads 395,715,909 1 100 1ok 1M
Mumber of Short Reads Skipped o Barcodes
Valid Barcodes
Estimated Number of Cells 23,585
Valid UMIs lee. 0%
Fraction Reads in Cells 86.3%
Seguencing Saturation 42.7% N
Mean Reads per Cell 3,530
(030 Bases in Barcode 94.3%
Median UMI Counts per Cell 3,166
030 Bases in RNA Read 92.4% .
Median Genes per Cell 1,124
030 Bases in UMI 93.1%
Total Genes Detected 24,134

.html web summary



count outputs: Loupe Browser

INSTITUTE R
FOR RESEARCH
IN BIOMEDICINE

Set Thresholds for UMIs Total Results

UMIs per barcode vary depending on sequencing conditions. Barcodes with unexpectedly Starting barcode count
high counts of UMIs (Unique Molecular Identifiers) may represent multiplets, and barcodes 13am
with very few UMIs may represent low-quality cells or empty droplets—those with fewer than

3 are unavailable for Reanalyze. Removed barcode count

e Cluster 16 318 184 (57.9;
e Cluster 17 318 48 (15.1
eCluster 18 317 1 (8.3%

Cluster 19 296

232 (17%)
: .. Drag sliders or input numbers to set
a Projection type Eed Linear L
A Home £ B | e Vo & Export v “ thresholds @EZM  5et Thresholds for Genes Expressed Total Results
. o Genes expressed per barcode vary depending on sequencing conditions. Barcodes with Starting barcode count
D Pipeline-generated groups g ‘ o . ]
B 80K . .s\umflcantlv more aenes mav represent multiolets. and barcodes with verv few aenes may 13311
CUSKErS @ Graph-Based - - . Set Thresholds for Mitochondrial UMIs
g 8 Removed barcode count
All 3 **  Over-expression of mitochondrial genes could signify poor-quality or dying cells. However, Total Results 2365 (17.8%)
Feat o o . . . ;
setures Cluster 1 ¢ B sk some samples, such as tumor biopsies, may have higher mitochondrial gene expression. Note: Log2
QOO Gl s e ;3 wk  this step is not applicable for targeted panels, unless mitochondrial genes were specifically Starting barcode count Included barcode count
Reanalyze I . E g targstad. 133m 10946 (822%)
3 L
Y Cluster & ase) 5 ) Removed barcode count By cluster
The thresholds are based on the mitochondrial genes below, pre-selected based on the
Advanced Cluster 5 ¢ 10K 2951 (22.2%)
reference genome. s Graph-based
Selection 2
Clusteyelce o 1 Cluster Count  Removed
® Cluster 7 Current mitochondrial genes: Human (GRCh38/hg38) View gene list Included barcode count #Cluster 1 1505 28 (1.9%)
Cluster 2 1288 2 (0
VoM Cluster 8 10360 (77.8%) 5
2 3 ; . eCluster 3 1180 2 (8
Clonotypes To use a different set of mitochondrial genes, click here.
Cluster 4 1158 134 (11
Cluster 9 Back
By cluster o eCluster 5 850 315 (37
Q Cluster 10 (s32) Cluster 6 718 330 (46
Sesrch for el - 2 a .~. Drag sliders or input numbers to set Graph-based eCluster 7 677 403 (58
Features thresholds Cluster Count  Removed Clester s o2
O K-Means eCluster 5 581 5 (0.9%
wCluster 1 1505 69 (4.6%) .
i ) L Cluster 10 36 (18
Differential Expression Output  [® Expression Distribution ¥ L. Cluster 2 1288 104 (8.1%) o Cluster 11 1
wl : eClusters 180 (LT ecuster 12 a7 12 (23
Heat Map S Cluster 4 1158 166 (14.3) ecusier 13 a7
2 eCluster 5 850 343 (40.4%) eCluster 14 383 379 (97.4%
+ Create a new group 1 Up-regulated genes per selected cluster in group Graph-Based, compared to entire dataset. & X 2 80 Cluster & 718 344 (47.9% eCluster 15 361 98 (27
g . o Cluster 7 677 446 (65 m eCluster 16 318 177 (55
Feature Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluste @ 0 . Cluster 8 842 5 (8
o 5 2 )
. . . . a .
Run Differential Expression Name LFC® 4 PVae® 4 LFC@® L2FC® L2FC® L2FC( o . o Cluster 3 531 81 (13
2 60 L . Cluster 18 532 105 (19
rrenan . —
] .- <. eCluster 11 508 41 (3
> e Cluster 12 470 162 (34
= eCluster 13 437 25 (5
3‘ o Cluster 14 383 379 (97.4%
:g @ Cluster 15 361 115 (31.9%
c .
G
£
E]
8
=2
=
b

e Cluster 20 289 51 (17.6%
Cluster 21 266 225 (84.6%
e Cluster 22 211 37 (17.5%

. C I O u p e C'Reset % - 10702% Removed barcodes (B




