Services and tools available through
the Advanced Cell Exploration Core
to advance your research
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Advanced Cell Exploration (ACE) Core

Genomic Single Cell Screening Auxiliary Spatial
Tech Tech Libraries Platforms Genomics

¢ Flexible nodes to adapt to new technologies -k core Google Drive
¢ Sincehave grown to a team of 4
¢ Mike Wong
¢ Dr. Mackenzi®drandonCoatham
¢ Dr. Renéicipulo
¢ SudipSubedi

acecore@ualberta.cs



mailto:acecore@ualberta.ca
https://drive.google.com/drive/folders/1g05RTe1chcoiELDKAIMMM7unK7y-YwrM?usp=drive_link

Advanced Cell Exploration (ACE) Core
Mission:

To act as a hub that enables scientists to
successfully access advanced genomics, spatial
and screening techniques to propel their research.



Advanced Cell Exploration (ACE) Core
Mission:

To act as a hub that enables scientists to
successfully access advanced genomics, spatial
and screening techniques to propel their research.

For researchers, the ACE Core paiteep technical
expertise, professional partnerships, friendly
customer serviceand collaboration to generate
high quality data using cutting edge techniques.




Genomics Node- Sequencing
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lllumina Miseq
Up to 25M read pairs
15Gb total

— Mid
Capacity Seq 1-2B read
pairs

Small genome ($)
16s rRNA metagenomics
mRNA
Single Cell
WGS
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Genomics Node- Sequencing
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GIFS/ OPAL
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lllumina Miseq =
Up to 25M read pairs

15Gb total

— Mid
Capacity Seq 1-2B read
pairs

i
| Sl genome (]

16s rRNA metagenomics
mRNA
Single Cell
WGS

MBSU

-Anthony Cornish
-Sophie Dang
-Anh Dao

-Troy Locke

Dropbox Services
Multiplexed, budget ONT seq pass-through

services.
Small genome, plasmids, amplicons, etc. /

$$%/base
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Build a Network of Knowledge and Resources

® Leverage all potential resources and build familiari

Research
Labs /

Industry Field Application Scientists Core Staff
[llumina, 10X Genomics, Parse, Communities
Element, BD, Oxford Nanopore, — Across
PacBio, Nanostring, Beckman, Canada and

Biotechne, Agilent, ect. Internationally




Genomics Node- Q[C

Upgrade and acquisition
of (almost) all QC

platforms

ff
AAA

ol

Qubit Flex
_ (Quantification) )

=%

\

Nanodrop 8

(Purity)

J

\_

Bioanalyzer 2100
Tapestation 4200
(Fragment distribution)

J

-
Logos LunaFX
@utomated Cell Counter

J
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Bulk RNA SeqService

Drop off your sample and let us handle the re
Stranded chemistry (mapping of overlapping

i)y
:

Tzec-Interian et al Quant Biol. 2025

genes)

PolyA tail selection
Randomly primed

Full transcript coverage

® Splice variant and SNP data available

Total RNA
extracted

mRNA capture

gequencing

TGTCGCTGCCTATACCTA

Index2 Rdi SP

AAAAAAA
e v
.L RNA is polyA selected, fragmented,
and randomly primed
¢ First-strand cDNA synthesis
cDNA Second-strand cDNA synthesis,

‘ marked to enable strandedness

T A

A T

Fragments are filled and adenylated

Adapters are ligated

Indext p7

PCR amplification and index addition

Indexed library ready for sequencing

Library clean up, quanitification,
and normalization

lllumina Stranded mMRNA Prep
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https://pmc.ncbi.nlm.nih.gov/articles/PMC12806032/
https://www.illumina.com/content/dam/illumina/gcs/assembled-assets/marketing-literature/illumina-stranded-mrna-prep-data-sheet-m-gl-02143/illumina-stranded-mrna-prep-data-sheet-m-gl-02143.pdf

Sequence alignment to reference

Raw count matrix

Bulk RNASeqService i = __
¢ == == = Gene 1
® Drop off your sample and let us handle the ¢ == == == . | 6 |
. . . 5'3_______ Gene n 6 10 Z
@ Stranded chemistry (mapping of overlappir Gene1 Gene2 Genen i
genes) D Data normalization and gene expression

Normalization

PolyA tail selection

Randomly primed

Full transcript coverage
@ Splice variant and SNP data available  Readscount

Distribution
Normalized
distribution

E Downstream analyses

mSample 1mSample 2= Sample n

A

Reads count

Expression profile

Gene 1
Gene 2
Gene 3
Gene 4
Gene 5

[ | Gene 6
| Gene 7
Gene n
Average RN
expression of all )
= T T
cells ®© ® ©°
E

BLAST annotation Gene Co-expression
Network

— — DifiSrentsl Enrichment analysis
AAA A mRNAcapture eXpreSSiOn y
EEETTTT
° ° Function 1 1

Sequencing
e T

Sequence query CEEEE—D

? Function 2 ISD:at?Cb:se ..
\;9 Function 3 | Allgnments to query \)
Tissue LT?LQS? TGTCGCTGCCTATACCTA v Function 4 -@ :—__ Module
log, Fold change Gene count
Tzec-Interian et al Quant Biol. 2025 lllumina Stranded mRNA Prep
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https://pmc.ncbi.nlm.nih.gov/articles/PMC12806032/
https://www.illumina.com/content/dam/illumina/gcs/assembled-assets/marketing-literature/illumina-stranded-mrna-prep-data-sheet-m-gl-02143/illumina-stranded-mrna-prep-data-sheet-m-gl-02143.pdf

Bulk RNA SeqService

Drop off your sample and let us handle the re:
Stranded chemistry (mapping of overlapping
genes)

PolyA tail selection

Randomly primed

@ Full transcript coverage

® Splice variant and SNP data available

AL e MRNA capture
_'!'TT
' CEERTTTT Sequencing
VNN N
AN
N W
!I . Total RNA
Tissue extracted TGTCGCTGCCTATACCTA

Tzec-Interian et al Quant Biol. 2025

Advanced Cell Exploration Core

UNIVERSITY
£y Bulk RNA-Seq Service

¢ OF ALBERTA

Your Bulk RNA-seq projects, Simplified.
The ACE Core has revamped our bulk RNA sequencing services to be as
researcher-friendly as possible; leveraging our expertise, rigorous quality

control and sample handling procedures, and external partnerships

Drop off your extracted total RNA samples and let us handle the rest!

TS1  Alinclusive Service,

=] Receive ONE Bill Sarting At
Expert Staff Coordination
& —)  and Hands-On Support
Per Sample for

UBGsSa[ (NmraSa] XWNEX‘EEQ 2000) Internal Acadernics

Base Price Includes:

v Sample QC

v Library Construction

¥ Sample Shipment to UBC-Seq and
Coordination of Sequencing

¥ Sequencing 20M read pairs/sample

v Differential Expression Report

More Information and

Submission Form
Questions? Contact Us

acecore(@ualberta.ca

lllumina Stranded mMRNA Prep

2026April01
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https://onlinelibrary.wiley.com/doi/full/10.1002/qub2.78
https://www.illumina.com/content/dam/illumina/gcs/assembled-assets/marketing-literature/illumina-stranded-mrna-prep-data-sheet-m-gl-02143/illumina-stranded-mrna-prep-data-sheet-m-gl-02143.pdf

Single CellSeq = : e
— 0000000 0b 00
@ Isolate cells from each other to barcode °
transcripts and identify which sequences cartigic:: Cels o
from individual cells
single cell RNA-seq
A Sample preparation and sequencing
Cell isolation _ Bardcodmg
mRNA N

Tzec-Interian et al Quant Biol. 2025 10X Genomics 3’ Universal Gene Expression
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https://onlinelibrary.wiley.com/doi/full/10.1002/qub2.78
https://www.10xgenomics.com/products/universal

Single Cell Assays

Many ways to achieve single cell partitioning

Microfluidic Droplet Based Partitioning

10X Genomics

Chromium
Up to 20 000 cells/
sample*
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Single Cell Assays

Many ways to achieve single cell partitioning

Microfluidic Droplet Based Partitioning Gravity Loaded
Nano-well Arrays

1 Load Cells

| g da Cell Load Scan

Vortex

2 Load Beads
% 2a Bead Load and
Bead Wash Scan

10X Genomics

Chromium
Up to 20 000 cells/ Up to 200k cells! run BD Rhapsody
sample Up to 100 000 cells/run




Single Cell Assays

Many ways to achieve single cell partitioning

Combinatorial Barcoding Microfluidic Droplet Based Partitioning Gravity Loaded
Nano-well Arrays

1 Load Cells

| i da Cell Load Scan

Cells & Enzyme

2a Bead Load and

= 10x s3] = a9 "\
.J_;.im \= @/ 2 Load Beads
RIG o: : -

®

.,Q

Single Cell
GEMs

10X Genomics
Parse Biosciences Chromium

Evercode WT Up to 20 000 cells/ Up to 200k cells/ run BD Rhapsody
Up to 1 000 000 cells/run sample Up to 100 000 cells/run




B sequence alignment and sequence count

[ ]
S I n g I e e I I Assays Sequence alignment to reference Raw count matrix
C e o | |

e —r—3 barcode
i = e
Barcodes smal ) == Genet| 9| 13| 7,
T Pl e —
O | e — = — —
—_— — Gene2 | 14| 6 1
Genes —
123 4 B = == Genen| 6 | 10 | 7,
Gene 1 Gene 2 Gene n
ggﬂg g Cell 1 C Data normalization and gene expression
— -
Gene C el Quality control and cell filtering Normalization
@ cel » | Mot apopiotic colls ] =ge[|: ;
. poptotic cells 32 el
GENE A el - g O | B £ Celln
Gene B — mm—am Cell 2 AN gl L
Gene D e -m-N—E0 2| 4 £ L
Gene E Eas - : W Total number of UMI % of mitocondrial reads =0 Reads count
Gene F Cell 3 Exoression by cells Dimensionality )
Gene G e——i-E-a—— p Y reduction Cell clustering

profile
PC2
t-SNE2

¢ Count genes on the individual cell le
. ' . @ .'.. ° 0%
¢ Allow much more nuanced analysis

Downstream analyses

‘ G OOd d iscove ry too I to u n d e rSta n d Differential Enrichment Trajectory Spatial

expression analysis analysis transcriptomic

population shifts, pathway activation s el o
differentiatioreCt g log, Fold change o :enecount : ﬁ‘::/IAP-.j&..'

Parse Biosciences

Tzec-Interian et al Quant Biol. 2025



https://onlinelibrary.wiley.com/doi/full/10.1002/qub2.78
https://www.parsebiosciences.com/?utm_term=parse%20biosciences&utm_campaign=SO-Brand&utm_source=adwords&utm_medium=ppc&hsa_acc=2102361796&hsa_cam=13426955429&hsa_grp=124708389793&hsa_ad=708462961363&hsa_src=g&hsa_tgt=kwd-1298702185867&hsa_kw=parse%20biosciences&hsa_mt=e&hsa_net=adwords&hsa_ver=3&gad_source=1&gad_campaignid=13426955429&gbraid=0AAAAAChPTjdyDEQchVnXGcj3RhMzxLIFi&gclid=Cj0KCQjwlLDQBhDjARIsAPlIefHc0q56w431LLu4GVBnaFZfjMBuSB3qgK5CfdxVlkEevZKkqv23twkaAisSEALw_wcB

Cluster

Gene Transcript
Selection

Transcript
Counts,
distribution, ect




shRNA

shRNA
084

Genomic Expression Tools

Frozenstocks of Ecoli expressing various constru(@45 per culture)
ACE core will seed the selected cultures for you to mini prep or progagatsf
shRNAmouse and human TR.G1.5

("current version posted online is 3.0+)
MissionTRC3 humar.entiORHibrary

Overexpression or CRISPR rescue
Human Sanger CRISPR gRNA library

2x optimized gRNAs per gene covering 17000 human genes

RSV transposase SIN transposase
5’ LTR cPPT 3’ LTR
Ex)
RRE gRNA U6 hPGK puro? 2|A tBFP

| |
tracrRNA 19-20 bp
target region
Lv04

U6-gRNA:hPGK-puro-2A-tBFP
. (8,659 bp)

ACE Core Genomic
Tool Database and

Order Forms
Transduction 22
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https://drive.google.com/drive/folders/1btPdwY-YhPAA-sPtUeILoa--0KWmcRy-
https://drive.google.com/drive/folders/1btPdwY-YhPAA-sPtUeILoa--0KWmcRy-
https://drive.google.com/drive/folders/1btPdwY-YhPAA-sPtUeILoa--0KWmcRy-

ACE Core

Genomics Node - Sequencing

DRAGEN

liumina Miseq
Up to 25M read pairs
15Gb total

GIFS/ OPAL
(Carla Protsko)__

Small genomes (§5$5)
165 rRNA metagenomics

ACE Core

[
Up to 25M read pairs MBSU
15Gb total “Anthony Cornish
-Sephie Dang
-Anh Dao
“Troy Locke

- Mid
Capacity Seq 1-28 read
pairs.

Small genome ($) Dropbox Services
16s 'ﬂ"“m":"‘:ﬂ"“""“ Multiplexed, budget ONT seq pass-through
services.

Single Cell
p ‘Small genome, plasmids, amplicons, efc.

=T
$/base

Genomics Node - QC

Upgrade and
acquisition of
(almost) all platforms

Bioanalyzer 2100
Tapestsation 4200
(Fragment distribution)

Qubit Flex
(Quantification)

Logos LunaFX
Automated Cell Counter

Nanodrop 8
(Purity)

Node

Single Cell

ACE Core

Up to 25M read pairs.
15Gb total

10X Genomics $1.5 million In reagents
Chrombum Controtier
oy rocessed,
B ey >2.8 million cells profiled
1ok calle/vur

Parse Evercode

10X Genomics

Chromium X
Up to 20 000 cells/ rxn ot ';""A'_",dm:"
Hopefully sooni  LIVe Poly-A Captura Multiplexing Multiplexing
Livel Mothanol
arcloase tosting

Fixed

L'

|=

=

=

$$/base

ﬁ

Spatial Node

Vizgen MERscope
MERFISH
Up to 1000 plex error
robust FISH

. oF

~ .

Stoase

wr
100-5M coll input.  'mmediate capture GC

orace -

Sbase

BD Rhapsody Demo
Upto 100k cell input . . ..

Poly-A °

Hopefully coming soon
10X Genomics
Visium HD Spatial Whole
transcriptome

Screening Node

ol N

Hopeful
-High grade NGS system

Beckman Echo 650
- -Organoid culturing

Heac BERE

LOPAC 1280

TimTec Natural

Myriascreen 10k

Expression Vectors
ShRNATCR 1.0-1.5
siRNA

$355 Tips

Screening Libraries
Enamine Bioreferance 3600
Tankyrase inhibitors
Wint/B-Catenin inhibitors

Expression Vectors
Human Lenti-ORF TRC3
Human Sanger CRISPR gRNA

Auxiliary Platforms

"Weird Instruments”
Autonomous Use

Agilent Seahorse XFe96 Metabolic Analyzer

ProteinSimple JESS automated Western

1t
!._

FLUORESCENT DETECTION

b b k15
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Advanced Cell Exploration (ACE) Core

ACE Core Google Shared Drive
Main Lab: Katz-681  Policies and other documentation
« Library databases

Request service, consultation or * Order forms
] '  Learning materials

training:acecore@ualberta.ca . Updated constantly*
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