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Who Is Partek
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Partek Flow: Start-to-Finish Bioinformatics Solution
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User Friendly Analysis and Visualizations

Access from
Your Favorite
Browser

Par

Flow

W

Cell type Celltype

—

Username |J Smith

Password  «sce-ce.

Can't access your account?
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Comprehensive Statistics and Tools
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Publicly Available Statistical Algorithms and Tools

Alignment QA/QC reports Variant calling

Bowtie i Pre-alignment Samtools FreeBayes
BWA Post-alignment LoFreq Strelka

Isaac ERCC spike-in CNVkit GATK
TopHat Single cell quality

TMAP

Variant annotation
SnpEff VEP
dbSNP Custom databases

Clustering
Differential analysis Hierarchical
Limma Negative binomial K-means
DESeq2 Non-parametric ANOV Graph-based
Poisson
Peak calling
Data exploration MACS2 Motif detection

Metagenomics > PCA Heat map e . TSS plot
Kraken t-SNE Violin plot y

Alpha and beta diversity Dot plot Histograms
Quantification at taxonomic levels Box plot Chromosome view Quantification
Differential analysis at taxonomic levels Pathway 2D & 3D Scatter Plot Partek E/M Cufflinks
Bar chart Pie chart HTSeq
Bubble map UMAP
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Visual Analysis Process

Import Data

Analyses

QA/QC

Single cell counts

Metadata

Pre_processing

Single cell
QA/QC

Log Project settings

Hurdle model
Normalized counts

Notebook

T cell vs Cytotoxic

cell

Data viewer

Filter list

Attachments

Filtered feature list

PCA

Powerful Statistics & Visualization

Biological Interpretation

N

Graph-based
clustering

Graph-based
clusters

Gene set
enrichment Gene set

enrichment

Hierarchical
clustering / Pathway
heatmap enrichment
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Create new pipeline

Import pipeline

»

& Venn diagram

% Normalized counts

Task results
Annotation/Metadata
QA/QC

Pre-analysis tools
Filtering

Normalization and scaling
Batch removal

Statistics

Exploratory analysis
Trajectory analysis
Biological interpretation

Classification
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Import and Export Data at Any Stage

Import data at any stage

bcl Cell/Space Ranger

fast Xenium Analyzer
& i Export data at any stage

Text and H5ad

Seurat object

1]
4

i ) o' — = mm— —
Process Normalization Hurdle model Filter list Gene set
Unaligned reads Raw counts Normalized counts B cells vs T cells Filtered feature list enrichment Pathway

enrichment
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PCA Graph-based Compute .
PCA clustering Graph-based biomarkers Biomarkers
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Compelling and Publishable Visualizations
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Summary Report

- Who

- When

- What

- How long
- How much
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Sample data

L -
& Paul Fullerion 28 Aug 2018, 1224 PM CDT = 7.97 GB

Show/'hide details

Trim bases

Task Trim bases 4 Partek support 7 Sep2018, 03:31 PM cDT (D) 00:09:06 = 34.35 GB

Show/'hide details

Filter samples

Task Filter samples % Partek support 10 Sep 2018, 03:33 PM cDT (5 00:00:00

Show/hide details

Align reads

828 GB

(o

Task BWA -0.7.15 3 Partek support 10 Sep 2018, 04:43 PM CDT () 01:0431 = 584 GB

Option
Unaligned reads
Reference index
Generate unaligned reads
Alignment algorithm
Max edit distance
Gap openings
Gap extensions
3" deletion buffer
Indel ends buffer
Enable seeding
Max edit distance

Gap extension penalty

Value
SRR2163168 fastq.gz, SRR2163168.index, SRR2181401 fastg.gz, SRR2181401.index
mm10
false
BWaA-backtrack (Default: BWA-MEM)
4.0%
1
-1
10




Export Data

Choose Any Data Download in Industry Standard Formats

{ Files will be available to download from task result }

)

Mormalization Export format

Filtered counts Mormalized counts
@ Features on columns (.txt)

% Normalized counts Features on rows (.txt)

> Task results

10X CellRanger HDF5 (.h5)

> Annotation/Metadata
Include content

> aa/ac Annotations Counts

> Pre-analysis tools

> Filtering FASTQ, BAM, TXT, and more

> Normalization and scaling

> Batch removal

> statitis Export and Import Analysis Projects

> Exploratory analysis

> Trajectory analysis
= Projects v  Help v
> Biological interpretation rojects elp
I Toggle collapse mode
> Classification 4 logg p

Create new project

> Conversion & Toggle task stacking
> Pipeli . .
petines th Export project {L:) Import project b
&, Download data (71 MB) \‘P"l W Delete project
e
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Build, Reuse, and Share Analysis Pipelines

Build Analysis Pipelines

- e
Quantify to

Filter features Normalize counts
Aligned reads | annotation model | Gene counts Filtered counts Normalized counts

- L@

Chromosome

Filter list
Trimmed reads

Gene set

Filtered feature list enrichment

Gene set
enrichment

Pre-alignment

PCA Hierarchical
QA/QC Unaligned reads view Transcript counts PCA clustering / Pathway
heatmap enrichment
Post-alignment Click on the tasks above to include in the pipeline. Then click Create pipeline below.
QA/QC

Pipeline name: RNAfseq‘ Description:

Section name: | Pipelines

Save, Share, and Manage Cancel

Home > Settings > Pipelines

™ Personal
+ Import pipeline

My profile

My preferences

Vv System Name Description  Creation date Creator Ignore  Actions
System information A
Agilent Gene Expression Pipeli... 11 Dec 2023, 09:45 PM CST
System preferences th Download pipeline
. IncRNA Pipeline 11 Dec 2023, 09:45 PM CST {
Single sign-on 8 Share pipeline
LDAP Dolomite Bio Drop-Seq v2 11 Dec 2023, 09:45 PM CST ! W Delete pipeline
Help widget
Exome germline variant detect 11 Dec 2023, 09:45 PM CST
Logging
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Compatible with All Major Genomics Formats and Assays

Available Toolkits
* RNA-Seq

« DNA-Seq
 Metagenomics

* Microarray
 ChiIP-Seq

« Single Cell

e Parie\w

@ tfurning data into discovexry®
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Introduction of Single-cell Analysis

Homogenized Single-Cell Unique Cell Types
Bulk Sample Suspension

— O Transcriptome

O Rare Cell Transcriptome

Average of all Transcriptome
transcriptomes for each cell

https://www.10xgenomics.com/single-cell-technology

Tissue Specimen with a spatial
relationship between cells.

Relationship between cells by
similarity of gene expression.

VIEREMRIRARIDBIRAT
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Single Cell Analysis



Supports All Major Single Cell Platforms

& BD acova  (E)TaKaRa

BIOSCIENCES®

10)\ ¥ BioLegend” &

GENOMICS® omite

”Umlna eParse nanoString

BIOSCIENCES
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Support for Wide Variety of Single Cell Technologies

Single Cell RNA-Seq
Single Nucleus RNA-Seq
CITE-Seq

ECCITE-Seq

Spatial Transcriptomics

Feature Barcoding
V(D)J

N X X X X X
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Interactive Visualizations in Partek Flow

Multiomics Analysis Spatial Transcriptomics Classification of Cells Hierarchical Clustering
Easily integrate and visualize RNA- Overlay gene expression data to Classify cells by traditional methods Customize heatmaps based on gene
Seq and ATAC-Seq, or other assays visualize spatial morphology or automatically lists

Cell Type Abundance Trajectory Analysis Differential Analysis Biological Interpretation
Determine cell type abundance using Analyze biological processes using Detect gene expression by type Discover meaningful biological
a variety of plot types trajectories using a dot/violin plot insights using integrated pathways
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Data Processing and Analysis, All in One Place

FASTQ, BAM, or Counts
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Demo
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Experiment Description

* 5k peripheral blood mononuclear cells (PBMCs) from a healthy

donor
« Any peripheral blood cell having a round nucleus

* Downloaded from 10X Genomics’ dataset repository

* http://cf.10xgenomics.com/samples/cell-
exp/3.0.2/5k_pbmc v3/5k _pbmc v3 filtered feature bc matrix.h5

« Partek Flow supports file types: bcl, fastqg, bam, h5, txt etc.
« Goal: Identify different blood cell populations

PEREYRIERR D BRAT
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Transfer files

* To move files from your local
computer to the Partek server,
please Transfer files first

Home

(» Transfer files

Transfer files

Drop files here or browse files

My Device

Upload directory |/home/flow/FlowData/project_output/user2/uploads

Browse

PR EYIRIR IR BRAE)
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Create a new project

 Click New project from home page

Home

s NV CTEIGIA@l (O Transfer files

PEREMRIERIR D BRAT
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Import your own data

Single cell Bulk Microarray Other

Spatial transcriptomics ScATAC-Seq V(D)) Flow/Mass Cytometry

Select the format

Import scRNA count feature-barcode-mtx (® 10x Genomics Cell Ranger counts h5 Full count matrix
rse matrix output is common for 10x Genomics, Fluent Bioscier This compressed binary format is preferred for 10x Genomics Cell Ranger This rectangular cell
> Biosciences. Each sample has 3 files (two .csv with one .mtx or output. There is 1 filtered .h5 file per sample and multiple files can be There is one file fo
.tsv with one .mtx for each sample). selected
h5ad fastq
This AnnData object in the h5ad file format is for data processed by Scanpy The fastq format is used for unaligned reads. Acceptable file types are fastq,

fastq.gz, fastq.bz2, fq, fq.gz, fq.bz2

If you want to import your own data
e Select the format
» Select all files and click Next

PEREYIREIR D BRAT
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Specify Annotation

Sample names

Sample name Files Cells Features

* Set Sample name to 5k_pbmc

Feature annotation

* Click the Use annotation file

Assembly

checkbox and set the annotation .

Annotat ion model

e Assembly: Homo sapiens (human) - hg38 e mommemi ’

Primary feature identifier
@ Feature name (Values: MIR1302-2HG, FAM138A, OR4F5, AL627309.1, AL627309...)

« Gene annotation: Ensembl transcripts

Deduplication method

release 110 © o o s ey fessesdmete
. Click Finish to import sample

Report
@ All features Features with non-zero values across all samples

Cells with total read count at least
w total read count threshold result in a large number of cells which might take g time to import

4008
‘ Back ‘
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Single Cell QA/AC

* Go to the Analyses tab

* The Single cell counts data node appears after the data
Imported

e Click the data node

» Select Slngle Cell QA/QC from the QA/QC section of the task
MENU = s i b it Sk D St g

PEREYIREIR D BRAT
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Single Cell QA/AC

* Double click the Single Cell .. [ =
QA/QC task node to open j

the task report i
» Use the Select & Filter card == %
to set the Min and Max I R = m———c
thresholds: =
+ Counts: 600 — 15000 b s SRR o ©
» Detected features: 500 — 4000 g e

 Mitochondrial counts 0 — 10

PEREYIREIR D BRAT
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Single Cell QA/AC

ect Include selected points button
ect Apply observation filter...
ect the circular Single cell counts data node to filter

* Click OK on the message in the middle of the screen and click
the project name to go back to the Analyses tab

 This runs the Filter cells task and outputs a new Single cell data node

¥ Select & Filter ¥ %

ssssss rier A INclude selected points
Deselected points @ Dim O Gray W Clear filters
Selection mode O Manual @ Criteria -

I Apply observation filter... I

Add criteria |- Select -
Criteria

Counts X Detected features ) 4 % Mitochondrial counts X

o e—e P o e

Invert Pin histogram Invert Pin histogram Invert Pin histogra m — % \\ L /_\ —
. ibosoma JAT X VANS
» Ribosomal counts ) 4 .

07645 |@ N Genetech Biotech Co., Ltd.

Invert Pin histogram



Applying a Noise reduction filter

* Click the Filtered cells data node
 Click Filter features In the Filtering section of the task menu

Analyses Metadata Log Project settings Notebook Data viewer  Attachments @ Venn diagram

x Filtered cells

> Task results
ilter counts
Filtered cells

> Annotation/Metadata

DI I

> QA/QcC
> Pre-analysis tools

Vv Filtering

Filter features

Filter cells
Split by attribute

Downsample cells

PEREYIREIR D BRAT
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Applying a Noise reduction filter

e Click the Noise reduction filter checkbox

 Create the following filter using the drop-downs and text boxes
 Exclude features where value <= 0 in at least 99% of the cells

* Click Finish to apply the filer

PEREYIREIR D BRAT
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Normalizing counts

e Click the Filtered counts node

 Click Normalization in the Normalization and scaling section
of the task menu
Analyses  Metadata Log  Project settings Notebook  Dataviewer  Attachments

——

. N : P P = N -
(@ _ | = e
‘\VQ:J/‘ L v/ L ‘ > Filtering
o Filter counts ~ Filter features
Single cell counts Filtered cells
[

tttttttttttttt

Vv Normalization an d
scaling

‘m Normalization
Normalize to basel
Scran deconvo lution
TF-IDF norma lization
Impute g val
SCTransf

PEREYIREIR D BRAT
Genetech Biotech Co., Ltd.



Normalizing counts

e Click on the Recommended button
* Click Finish to run = g

@ Cells () Features
Available methods Selected methods
| 1 ( ts per on)
Add 2.Add 1
||||| g g
rcsinh
Drag
CPM (counts per million) ;:)dp
DDDDDD by .
Log
Logit
wer bound
eeeee ratio (DESeq2 only)
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Performing Principal Components Analysis

* Clic
e Clic
e Clic

K the Normalized counts data node
K PCA In the Exploratory analysis section

K Finish to run with default settings

Analyses Metadata Log Project settings Notebook Data viewer Attachments @ Venn diagram PCA

Features to include in calculation

x Normalized counts Using fewer features will reduce computation time.
O\ . )

S T i Sy o
"././/7‘>\\“ .o\ | c‘/‘//*.)\\\ | 74*/ ) \‘ > Batch removal - . A .
\ ‘\\-;/‘s ] L\ ‘ ‘ | -\\';/-‘s ! ] &) @ Top 2,000 59 features with the highest = vst v
\'- -'/ unts = Filter features \'- -'/ Normali t: - Tcti
) ) ! ) > Statistics
Single cell counts Filtered cells Filtered counts Normalized counts
All features
Vv Exploratory analysis
Number of principal components to calculate
e Graph-based clustering .
GROC. AllPCs @ Top 100 PCs

K-means clustering

Features contribute
Compare clusters

Equally
PCA Standardize features to have the same weight when computing PCs.
t-SNE @ By variance

Features with higher variance will weigh more when computing PCs.

UMAP

Hierarchical clustering /
heatmap

PEREYIREIR D BRAT
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Performing Graph-based Clustering

e Click the PCA data node

 Click Graph-based clustering
In the Exploratory analysis
section of the task menu

e Click Finish to run with default
settings

Clustering

Clustering algorithm
Three modifications of Louvain clustering algorithm are available

'@:ﬁl Louvain Louvain with refinement SLM

Compute biomarkers
Queue a "Compute biomarkers" task for the resulting attribute, w

PCA

Number of principal components to calculate

-H~

AllPCs (@ Top

Advanced options

Option set

-- Default -- v Configure

PEREYIREIR D BRAT
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Graph-based Clustering Results

* Double-click the Graph-based clusters
data node to open the Task report

 The Maximum modularity Is a measure
of the quality of the clustering result.
Higher modularity (close to 1) indicates
a better result

 The Cluster statistics shows the number
of clusters, cluster size and the
percentage of cells in each cluster

Cluster results

Maximum modularity: 0.848268

Cluster statistics

Total number of clusters 5
Size Tl Size % Tl
1 1272 40.91%
2 618 19.88%
3 448 14.41%
4 395 12.71%

5 376 12.09%

PEREYRIERR D BRAT
Genetech Biotech Co., Ltd.



Biomarkers Results

 Double-click the Biomarkers data node

Biomarkers for Graph-based

Top features 1%

Cluster 1 T|

TRABD2A

LEF1

CCR7

TCF7

TPT1

RPL35A

RPS15A

RPS27A

LRRN3

CD3E

Cluster2 T|

S100A8

S100A9

S100A12

LYZ

FCNT

cD14

VCAN

MNDA

CSTA

SERPINAT

Cluster3 Tl

TNFRSF4

LMNA

AQP3

IL32

KLRB1

MAF

IL7R

NPDC1

SYNE2

NSG1

Cluster 4 Tl

IGKC

IGHM

IGHD

TCL1A

MS4A1

CD79A

VPREB3

JCHAIN

SPIB

BANK1

Cluster 5 Tl

FGFBP2

GNLY

GZMH

NKG7

KLRD1

ADGRGT1

KLRF1

PRSS23

SPONZ2

PRF1

PEREYIREIR D BRAT
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Perform UMAP

* Click the Graph-based clusters iz output values

data nOde ;:r:!:mh—vl dimensional embedding either at random
e Click UMAP In the Exploratory b

an a yS | S SeCtlon Number of principal components to calculate

. _ s @To PCs

» Click Finish to run the UMAP e d -

task with default settings Advanced options

Option set
-- Default -- v Configure

PEREYIREIR D BRAT
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ldentifying Cell Types

* We’'ll be using a combination of methods to identify some cell
types commonly found in PBMCs. Namely:

« Unbiased clustering (Graph-based)
* Visualizing expression using

. Canon!cal gene markers Cell Type Gene Markers
* Gene lists

_ _ T-cells CD3D, CD3E
 Lassoing cell populations on the plot Cyiotonic cels NKG7 GNLY
B cells CD79A, CD79B (list)
Monocytes CD68, CD14

PEREYRIERR D BRAT
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Classify T cells

UMAP

* Duplicate the UMAP plot by clicking #

» Color one of the plots using Graph-based @&
classification

 Click Style and Select source for Color by
as Graph-based clusters

» Set Color by as Graph-based e N

3109 points

Tools ‘ l | Syl

¥ |Select & Filter

) @ Style > HRS Select source for Color by
" Classify .
ol 4
Configure Color Shape ISearow Fog Filled @
[ |Axes Color by |Fixed color VD Shape by |Fixed shape v @ ¥ @ Single cell counts ‘ Opacily ® :hadded !
v . Bordersize ®

Fog Filled ® F\\telred cells Size

— Opacity @ Shaded v @ Fitered counts Sizeby [Fixedsize  v|@  Labeling

iT, | Grouping _ Border size @ ¥ () Normalized counts Pointsize @ [7 ] Label by @ [None
AB | Description Size v PCA

Size by  |Fixed size v Labeling Ib Graph-based clusters I
Control
J Pointsize @ Label by @ |None v @ Singlé cell QAIGC

| e PEREYIREIR D BRAT
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Classify T cells

* Click on the other UMAP plot
 Color the plot using a gene marker, CD3D

 Click Style and Select source for Color by as Normalized counts

 Enter CD3D In the box

& Style D

ooooo hape

ooooo y o ape by | Fixel p
Expressi Expre: p!

Opacity @ Labelin g

Sie,e  lLabelby © None

Size by  |Fixed )

Point siz: o

ooooo

UMAP

SSSSS

LLLLLLLL

ibi x

CD3D
- .

PEREYIREIR D BRAT
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Classify T cells

* Click Select & Filter
« Add criteria as Graph-based and choose 1 and 3

* Click Classify and Classify selection...

ifi; |Grouping

AB | Description

ol L | . _
| — SRR I ERAT
L [oomm _ Genetech Biotech Co., Ltd.




Classify B cells

» Select the 2nd UMAP plot, choose Color by Feature list and
select B cells

» Use lasso tool </ to select the cells with high expression

B cells

o WY

= PSRRI AR B IRA T
Genetech Biotech Co., Ltd.




Classify Cytotoxic cells

* Click Select & Filter

» Set Select source for Color by as Normalized counts
* Find the NKG7 and specify the min as 8

« Add GNLY and specify the min as 8

* Click Classify selection to name it as Cytotoxic cell
* Any number of genes can be used to build the rule

¥ Select & Filter Hr S
Select Filter " Classify i x
i @ Dim O %
Deselected pomts_ Dim Gray Y ¥ . : :
Selection mede O Manual @ Criteria Classify selection...
Unclassify selection
Add criteria -- Select -- v Clear classifications...
Criteria T I1(1.819 .
cell (1,819) Label |Cytotoxic cell v N Iu
ons x ome x oo R YRR EIR AT
~
4 — z Save | Cancel
o o ®|14.767¢ o o ®[13.047 Apply classifications... H
Invert Pin histogram Invert Pin histogram L y enetec Iotec o_ y t .
7




Classify Monocytes

* Click and drag the Normalized counts data node onto the

actions

CCCCC

380

Set plot axes

X axis data |CD68
Y axis data |CD14

Add | Cancel

canvas and replace the second UMAP, add a 2D scatter plot
« Set CD68 as X axis, and CD14 as Y axis

4

4

PEREYIREIR D BRAT
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Classify Monocytes

« Use lasso tool to select cells
with high expression on both
genes (upper-right corner)

* Click Classify selection, name
It as Monocyte and Save

CD14

Clear classifications...

Apply classifications... ||

eeeeeeeeeeeee

aaaaaaaaaa

CD68

PEREYIREIR D BRAT
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Viewing Classifications

* Click on the UMAP plot, choose Color by New classifications

@ Monocyte

ooooo

o pe by |Fixed sh v @®
Filled [
® w0 VR EYRIRER D BRAT
ﬁ —— Genetech Biotech Co., Ltd.
® 7] el b None v




Viewing Classifications

 Click Apply classification... button in Classification card to
generate a new data node

 Name the new attribute Cell types

* Click Run

o Classify O x

Clear classifications...

T cell (1,796)
B cell (383)

' Cytotoxic cell (275)
Monocyte (568)

Apply classifications... I

Apply classifications

Attribute name JCell types

Run | Cancel

a 2)

R ——S—————,

e

PEREYIREIR D BRAT
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ldentifying Differentially Expressed Genes

* Click the Normalized cells data node

 Click Differential analysis in the Statistics section of the task
menu

nalyses Metadata Log Project settings Notebook Data viewer Attachments

@ Venn diagram

% Normalized counts

() ) f { «/.‘7.\}] \ | | (@Y - | | (- > Normalization and
W\ 1 J ‘\\Q?& y L J Q= 3 J L G scaling
~— Filter counts T Filter features ~ Normalize counts| PCA e
Filtered counts PCA

)I I

|||||||||||||||||||||||||||||||||||||||||||||

> Batch removal

V' Statistics

||||||||||

Differential analysis

Correlation

Descriptive statistics
Compute biomarkers

> Exploratory analysis

PEREYIREIR D BRAT
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ldentifying Differentially Expressed Genes

 Choose Hurdle and click Next

Method to use for differential analysis @

DESeq2
Recommended for bulk RNA-Seq data with small sample size e.g. < 20
samples.

ANOVA
Recommended for continuous data including bulk and single cell expression

Limma-trend Limma-voom Welch's ANOVA
f i 0 Re s NA-S i 0 Recommended for continuous data including bulk and single cell expression

Kruskal-Wallis

ize e 20 samples.

PEREYIREIR D BRAT
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ldentifying Differentially Expressed Genes

* Choose Cell types and click Next =~ -
* Choose to compare Cytotoxic cell vs T cells, = .
click Add comparison -
. . . N/A a T cell
 Click Finish

Numeric factors

PEREYIREIR D BRAT
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Viewing GSA Results

* Double click the T cell vs Cytotoxic cell data node

» Genes are listed starting with the lowest p-value

o

Gene D T]

PDGFD

PRELID1

PREX1

PRF1

ARHGEF3

ARHGDIB

ARHGDIA

PRKCA

PRKCB

PRKCH

PRDX5

ERH

PRMT2

ARHGAP18

PRRS

A T cell vs Cytotoxic cell

Gene name 1| P-value

PDGFD

PRELID1

PREX1

PRF1

ARHGEF3

ARHGDIB

ARHGDIA

PRKCA

PRKCB

PRKCH

PRDX5

ERH

PRMT2

ARHGAP18

PRRS

o

o

o

o

FDRstepup 1|

o

o

o

o

Ratio 1|

038

Fold change 1|

-4.33

-3.82

LSMean(T cell) 1|

1.02

18.78

o
o
w

197

37.56

1.14

LSMean(Cytotoxic cell) 1]

12.04

777.43

28.01

Pct(T cell) f|

0.16

0.13

Pct(Cytotoxic cell) 1|

=)
Y
5}

o
=
9

o
i
&

o
o
&

o
i
3

o
o
]

o
by
S

o
3

o
o

&

o
jy

o
0

o
)
o

o
0
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Viewing GSA Results

xes

* Click the icon .: next to a
gene under View to open dot == - oo
plot = ..

Color Shape Summary

Vinor lines [1
Y S t C I I t X 1 Color by Samplename v ()@ Shapeby Fixed shape v | @ | Box & Whiskers
e e y p e S a.S a.X I S Opacity @ Filled ® Violins
. Border size @ Points
. . Size Outliers only
* The plot can be added violins
p Point size @ Label by @ None ¥ @] Colored

or box Whiskers in Summary
session from Style

%% { ‘L [
1 \ﬁf . s|e
..“ ‘ -‘.:;;.‘ F .. ‘
| |

| . BRAS



Viewing GSA Results

* Click the icon i to invoke volcano plot

Cytotoxic cell vs T cell

100 | : T ’ Significance
eou
@D
In
@ Not significant (6481)
12275 points
2661 selected
75
-
=
[
T
o 50
o
-
(=]
°
25
h Pt A
. ey as :
' g e
0 P T S bt NS
L v JAN =]

atech Biotech Co., Ltd.
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ldentify Significantly DEG

O Gene ID 4
O Gene name 4
4
v

O p-value

» Use the Filter on the left-hand side of the table
* FDR step up: less than or equal to 0.05 e 7 [
* Fold change: exclude range -2 to 2 L ‘

Fold change 5

* Click Generate filtered node to run the filter task om 2102

Exclude range

0 LSMean 4

O Low expressed 4

O Pet(T cell) 4

O Pct(Cytotoxic cell) 4
Save filter

Saved filters > B

Y Generate filtered node

‘ Save as managed list ‘

PEREYIREIR D BRAT
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Configuring Hierarchical Clustering

Plot @ ® Heatmap’ OB

e Click the Filtered feature list data
node

 Click Hierarchical clustering /
heat map in the Exploratory
analysis section of the task menu

oooooooo

* Check Cluster for Feature order =mm e 0 B o

* Check Filter cells and set to
Include Cell types in T cells OR
Include Cell types in Cytotoxic cells

PEREYIREIR D BRAT
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Hierarchical Clustering Results

* Double-click on the Hierarchical clustering / heat map data

node to view the result

« Use Annotations to annotate the cell types

PEREYIREIR D BRAT
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Biological Interpretation

* Click the Filtered feature list data node

 Click Gene set enrichment in the Biological interpretation
section of the task menu

 Select Gene set database and choose the database
¢ CIICk FlﬂlSh Select gene set

Database
KEGG database @ Gene set database

Assembly
Homo sapiens (human) - hg38

Gene set database

2023 02 01 (Taiwan Genetech Biotech) v

PEREYIREIR D BRAT
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Biological Interpretation

 Double-click on the Gene set enrichment data node to view
the report

Genes not in

Enrich t FDR st G in set G in list Genes not in Genes in list,
Gene set Tl Description Tl Type Tl NiChMENT SCOr€ b value 1% BEPED Rich factor Tl enes nse enesinfis . ) list, not in set
i T Tl 1 list 7] notin set 1|
1l L]
cellular
GO:0070062 extracellular exosome 121.88 1.17E-53 2.26E-49 0.28 1,310 369 941 1,057 8,376 H
component
cellular
G0:0043230 extracellular organelle 119.56 1.19E-52 5.75E-49 0.28 1,321 369 952 1,057 8,365 ==
component
. cellular
G0:1903561 extracellular vesicle 119.56 1.19E-52 5.75E-49 0.28 1,321 369 952 1,057 8,365 ==
component
GO:0065010 extracellular membrane- - cellular 11956 119E-52 5 75E-49 0.28 1321 369 952 1,057 8,365 =
bounded organelle component
; cellular
GO:0031982 vesicle 100.13 3.27E-44 1.26E-40 0.23 2,046 476 1,570 950 7,747 H
component
GO:0002376 immune system process biological process 84.06 3.1E-37 1E-33 0.26 1,199 313 886 1,113 8,431 =
GO:0002682 regulation of immune biological process 6871 145E-30 4g-27 026 1,044 269 775 1,157 8,542 =
system process
; . cellular
GO:0030055 cell-substrate junction 66.64 1.15E-29 2.67E-26 0.38 322 122 200 1,304 9,117 H
component
. cellular
GO:0005925 focal adhesion 66.56 1.24E-29 2.67E-26 0.38 318 121 197 1,305 9,120 H
component

PEREYIREIR D BRAT
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Resolving complexity with spatial

Spatial Single cell Bulk

10
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Resolving complexity with spatial

Spatial Single cell Bulk
o0 o
o_o ®
—_ :::::—._ : ......:. .: L .....
Rty 000 ®% 0,0 Oy
- o .o 0e%,g ° :
—===:z=- . eed egd
> T TeT e T - [ ] [ ]
seIIIzz = e e Soe @
-== o 00% %00
S .o ..o. o 0:. o ¢
TelsozIzeT *®ev0ee
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Why spatial analysis

A TCGA-33-

10
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Why spatial analysis

A TCGA-33-AASkm

s

B 1CGA-D3-A2JF

.f Y

Lymphocytes infiltrating tumor

Lymphocytes stopped
at tumor boundary

10

GENOMICS Saltz et al. Cell Reports, May 2018 © 10X GENOMICS, INC. 2020 | CONFIDENTIAL — DO NOT DISTRIBUTE | FOR RESEARCH USE ONLY. NOT FOR USE IN DIAGNOSTIC PROCEDURES. 62



Exploring Breast Cancer Biology with 10x Genomics

O 0’.00

10k cells target

Chromium Single Cell Gene
Expression Flex

e
FFPE tissue Serial FFPE
dissociation sections DN
plelefs Il

"

Visium Spatial

Xenium In Situ

Whole transcriptome
10)\GENOMICS

In Situ gene expression

© 10X GENOMICS, INC. 2022 | CONFIDENTIAL-DO NOT DISTRIBUTE | FOR RESEARCH USE ONLY. NOT FOR USE IN DIAGNOSTIC PROCEDURES. 63



Visium CytAssist Gene Expression Slide Architecture

Visium CytAssist Capture Area with Visium Gene Expression

Spatial Gene .
Expression Slide 5000 Barcoded Spots Barcoded Spots

Fiducial Frame

Partial Read 1 Spatial UMI

Barcode

Poly(dT)VN

Capturle Area
6.5 mm x 6.5 mm

6.5 mm Slide
V'sé'u;iglyégzZ'St Capture Area with Visium Gene Expression
P ~14,000 Barcoded Spots Barcoded Spots

Expression Slide

Fiducial Frame
12.5 mm x 12.5 mm
v

100 Pm
.
oot wuin P g Spatial UMl
Barcode
55 Um

Captur'e Area
11 mm Slide Tmm x 11 mm

1 O)\ GENOMICS © 10X GENOMICS, INC. 2022 | FOR RESEARCH USE ONLY. NOT FOR USE IN DIAGNOSTIC PROCEDURES. 64



Introducing Visium HD

. Cluster 1
0 cCluster 2
B cluster3
I Cluster4
. Cluster 5
. Cluster 6
B cluster 7
B cuusters
. Cluster 10
. Cluster 11
. Cluster 12
: B cluster 13
. " : - W cluster 14
500 IJm o < , g B cluster 15
I o = .. 2w " -

" Cluster 16

(X X1
9000 W custers
904

@00 B custer
B clusters
Cluster 7
. Cluster 8
. Cluster 9
[ Cluster 10

500 pm

I
10)\GEN0M|CS FFPE human colorectal cancer
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Spatial Analysis in Partek Flow
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Import Data Based on Data Type

Single cell Bulk Microarray Other

scRNA-Seq m scATAC-Seq V(D)) Flow/Mass Cytometry

Select the format

(@ 10x Genomics Visium Space Ranger output 10x Genomics Xenium
10x Genomics Space Ranger output can be count matrix data as 1 filtered 10x Genomics Xenium data should include the unzipped Xenium Output
.h5 file per sample or sparse matrix files for each sample as 3 files (two .csv Bundle with the preferred input image file (TIFF) for each sample.

with one .mtx or two .tsv with one .mtx for each sample). The spatial output
files should be in compressed format (.zip). The high resolution image can
be uploaded and is optional.

10x Genomics Visium fastq

Unaligned fastq reads (fastq, fastq.gz, fastq.bz2, fq, fq.gz, fq.bz2) can be
processed using the 10x Genomics Space Ranger task. Please follow a
naming convention only containing letters, digits, underscores and dashes.

NanoString CosMx

NanoString CosMx data should include 5 files (exprMat file.csv,
metadata_file.csv, polygons.csv, tx_file.csv, fov_positions_file.csv) and an
image folder (CellComposite) per sample

« Visium: Space Ranger output or Fastg

PEREYIRE IR BRAT
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Demo Pipeline

©_

Single cell counts

Y

Filter features

—

Single cell
QA/QC

—0

Spatial report

@,

Filtered counts

Normalize counts

©

Normalized counts

PCA

PCA

Graph-based
clustering

_Epute_e

Graph-based biomarkers Biomarkers

clusters

UNMAP D

UMAP

PEREYIRE IR BRAT
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Import Space Ranger Output

Samples and files

Count matrix files should be one hdfs file or three feature-barcode matrix files (features.tsv, barcodes.tsv and matrix.mtx)

+ Add sample

Sample name Cells Features Count matrix files Spatial outputs High resolution image (optional) Action
Mouse Olfactory Bulb 1185 32285 & Visium_Mouse Olfactory Bulb_filter... A Visium_Mouse_Olfactory Bulb_spati... A -

Feature annotation

Use annotation file
Select the file that has been used to generate the feature counts (e.g. gene or protein information).

Assembly Annotation model

Mus musculus (mouse) - mm10 v Ensembl Transcripts release 102 (Taiwan Genetech Biotech) v
Primary feature identifier
@ Feature name (Values: Xkr4, Gm1992, Gm19938, Gm37381, Rp1, Sox17, Gm3758...)

Feature ID (Values: ENSMUSG00000051951, ENSMUSG00000089699, ENSMUSG000...)

Deduplication method
If the feature ID is not unique, the feature will be summarized by the selected method.
@ Mean Maximum Sum
Data format

Count value format

@® Raw counts Normalized counts with log base

Filtering

Features to report
@ All features

Features with non-zero values across all samples

Assign files to samples

Individually and choose

the annotation model.
IR R BRAT

Genetech Biotech Co., Ltd.
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Import Visium Fastq

If you only have Visium fastq,
Space Ranger is available in

Partek Flow!

Vv 10x Genomics

STARsolo

Cell Ranger - Gene Expression
Cell Ranger - ATAC

Space Ranger

Assay type

10X assay type
The selected data node must have fastq files
@ Spatial gene expression CytAssist gene expression

Reference assembly

Assembly Index

Select genome, then select annotation index.

Ensembl Transcripts release 108 (Taiwan Genetech Biotech|
Homo sapiens (human) - hg38 P ( ) v

Image and barcode files

Sample files

For Spatial GEX, image files are single H&E brightfield images in TIFF or JPG format; For CytaAssist GEX, image files are CytAssist instrument captured eosin
stained Brightfield tissue image with fiducial frame in TIFF format. Probe set files are optional CSV files specifying the probe set used. Formalin-fixed paraffin-
embedded (FFPE) image file requires probe set file.

Sample name  Image file  Browse image file Probe set file  Browse probe set file

Sample 1 a ﬂ

Advanced options

Use slide serial number file
Select a file specifying samples' slide and area information

Option set

-- Default -- v Configure

PEREYIRE IR BRAT
Genetech Biotech Co., Ltd.



Spatial Report

Single cell counts

Home > Visium demo new > Data Viewer > Scatter plot

H Save
)] Save as
« Undo
Redo
L Export image
B Capture video
1 To notebook
Setup
New plot
= Get data
Tools
¥ Select & Filter
w Classify
Configure
:23 Axes
4 Statistics
< Style
Grouping
= Description
=] Background

visium_y

10,002

6,668

3,334

Sample name
@ Mouse Olfactory Bulb
1185 points

020 sl 050%0% 0% 00" o°¢:o‘ °®
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e o
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e °_ 0
o0 %
o0 9,0
oo %
e o 0
° o
ege %
e_° - o _0
o L
sas s
D:O Ooo
O°° °0°
oao L
o_o e _o"
0:0 Ooﬂ
°°0 °0°
oeo L
°°° '000
Q.O L
L °_°°
eoo °D°

- .

o _" 0%e%%e ‘oauoaoco.aoa.e a°a°o° L
° eselle 02020%0%0%: % 020le °
oge egecee egoobooceseesoleceles oge
e e Ll R b Ll Dl Rl Bl Rl Bl Bl B £ Bl N °

)
3,334 6,668 10,002
visium_x

Spatial report

Spatial report would be
generated automatically,
which visualizing all spots

points) on the tissue image.

PEREYIRE IR BRAT
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Initialize output values UMAP
Initialize the low dimensional embedding either at random or using a spectral embedding of the fuzzy 1-skeleton
CA Advanced op
ponents to calc
@ 10 P cal neighborhood size @
~
Bo |8
inimal distance @
A
0.30 [l
v
metric @

Cosine Vv

»

P

3

1 2
2

< 3

ﬁ [

UMAP is particularly useful for visually | =

identifying groups of similar samples or

cells in large high-dimensional data sets. R MRS R EIRAS)
Genetech Biotech Co., Ltd.
B Tl



Visualization of Clustering Results

In data viewer, multiple plots can be shown at the same time.

lome > Visium demo new > Data Viewer > Graph-based

Save UMAP
k] Save as § Graph-based Graph-based
-] o1 o1
o2 ®2
e3 @3
000 0 4 & (5 °
85 pol K .‘° LY * 85 pol
Fl Export imag o® ...j'. d
e (3 )]
& Capture vid P SR owe,
ap .:’o ° .
2 To notebook @ %
e b
tup © .‘.,
B New plot ‘e ° . : °
- | o‘.:.. ” :‘ } -
= Get dat: £ " ‘o.: % ) .& .
ools 2 %o ote 0’ ..: b
s o 4K g
¥ Select &Filt ‘:‘ K : -
e °
- Classify & ¢ ’ .‘.g
o s % .2
Configure o o {1 ° l o
;-3 Axe: o e* i (]
Poe S o ¥e
Statistics > e )
* o2 ¥ 3 >
< Style ’.? 5
Grouping & °
b8
- Description
o J
& Background 0 3,334 6,668 10,002
visium_x
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Appendix — Garnett Classifier
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Train Classifier

Analyses | Data Log Project settings Notebook Data viewer = Attachments @ List generator

X Filtered counts
@)1 ©)— ' , , , &) ==
Double click data node to view report.
Filter features Filter groups GSA Filter list Gene set

Filter counts
Single cell counts Filtered cells Filtered counts Subtype in GSA Filtered feature list enrichment Gene set

Oligedendroglioma enrichment

®
]
D

v Task results

| (1] Task report
mEn » | EEE
man 0

Single cell UMAP Data summary report
QAQC UMAP
m » Partek development
» » — » o == » o ==
— === e @ = === » QA/QC
Pool cells GSA Filter list Gene set
GSA Filtered feature list Pathway .
enrichment _
enrichment » Pre-analysis tools
» Filtering
Hierarchical » Normalization and scaling
clustering /
heatmap » Batch removal
» Statistics

» Exploratory analysis

» Trajectory analysis

» Biological interpretation
¥ Classification

Classify cell type

Train classifier

IR EYIRIR IR BRAT)
Genetech Biotech Co., Ltd.




Train Classifier

Marker file

Choose marker from @  [Local files v

Markerfile @ @ partek Flow sever O URL

[ No files selected Browse

‘ To move files from your local computer to the Partek server, please Transfer files first.

IR EYIRIR IR BRAT)
r Genetech Biotech Co., Ltd.



Constructing a marker file

« Each cell type definition starts with a '>' symbol and the cell type

name.
« Definition lines start with a keyword and a ;' and entries are

separated by a comma.
« There has to be a space character after the colon and that there

has to be a space character after the comma.

=== -

>Microglia
expressed: CD14

>0] 1godendrocytes
expressed: MAG

>Glioma PPEREYIRIRRDBREAT
expressed: BCAN, GPMoA Genetech Biotech Co., Ltd.




Constructing a marker file

Recommended expression specifications

Format Example
expressed: genel, gene2 expressed: MYOD1, MYH3
not expressed: genel, gene2 not expressed: PAXG, PAX3

Meta data specifications

Format Example
subtype of: celltype subtype of: T cells
custom meta data: attributel, attribute2 tissue: spleen, thymus

PEREYIRE IR BRAT
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Marker file example

>B cells
expressed: CD19, MS4A1l
expressed above: CD79A 10

references: https://www.abcam.com/primary-antibodies/b-cells-basic-immunophenotyping,
10.3109/07420528.2013.775654

>T cells
expressed: CD3D
sample: blood # A meta data specification

>Helper T cells

expressed: CD4

subtype of: T cells

references: https://www.ncbi.nlm.nih.gov/pubmed/?term=12000723

G- PEREMRIERIR D BRAT
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Train Classifier Results

ACTNA4 Not in db

usea1{ @  Double click the Classifier data node

i ; . B cells: 702
CD79A4 e High overlap with

ACTE T csls « Ambiguity scores are calculated for
cpa{ @ % of each of the markers which indicates
IL2RA A assigned

FoxP3] o CDAToells 178 g how many cells receive ambiguous
e | Iiﬁ labels when this marker is included

CD8A - ® 20

CD8 T cells: 100
CD8B -

coss{ @
CD3Dq o score
CD3Gq{ ® .
CD8A{ @ 10
CD3E{ e 15
L7RY o
CD4 @
FOXP3 o

I I | P SREMHEEGEERAT

000 025 050 075  1.00 Genetech Biotech Co., Ltg,
Ambiguity

Marker

T cells: 486




Train Classifier Results

The classification gene table may give a hint to which genes are chosen as
the relevant genes for distinguishing between different cell types

Fa

| Feature = | Glioma < | Microglia ~ | D;igndendmﬂytes |$ | Unknown <
(Intercept) -39.80 9.48 14.21 16.11
BCAN 263 -1.00 -0.860 -0.83
GPMBA 2.43 -0.60 -0.96 -0.87
CD14 0.82 1.96 -1.48 -1.30
MAG 0.52 -0.50 2.71 -2.73

IR EYIRIR IR BRAT)
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assify Cell Type

Filter groups GSA Filter list Gene set
Filtered counts Subtype in GSA Filtered feature list enrichment

Oligedendroglioma enrichment w Task results
PCA

[ Double click data node to view report. ]

Gene set

Task report
Data summary report

» Partek development

» QA/QC

Pool cells Filter list Gene set
Filtered feature list Pathwa A
enrichment g » Pre-analysis tools
enrichment

» Filtering

Hierarchical » Normalization and scaling

clustering /

heatmap » Batch removal
» Statistics
Train classifier .
Classifier » Exploratory analysis

» Trajectory analysis
» Biological interpretation

¥ Classification

Classify cell type

Train classifier

IR EYIRIR IR BRAT)
r Genetech Biotech Co., Ltg.



Classify Cell Type — Project classifiers

C—E— =@
Filter counts Filter features Filter groups

Single cell counts Filtered cells Filtered counts Subtype in
Oligodendroglioma

Single cell
QA/QC

Choose classifier from 0 |F’r0ject classifiers V|

Pool cells

Garnett classifier Select data node ||Clear selection

Glioma

@ Classifier [Train classifier - 0.2.14]

N/A

Back Finish O

Train classifier
Classifier

D BRAT
Select | [Cancel 'teCh CO., Lt@.




Classify Cell Type — Managed classifiers

Choose classifier from o

Back

Garnett classifier

Finish

| Managed classifiers v |

| humanPBMC (Taiwan Genetech Biotech) v |

Garnett classifier x

Species | New classifier file... v

Name

Create_

e NumanLiver -_—

| humanEye

Glioma_Demo_classifier

humanAdrenal
humanCerebellum
humanCerebrum

humanHeart
humanlintestine

humanMuscle
humanPancreas
humanPlacenta
humanSpleen
humanStomach
humanThymus
mouseBrain

New classifier file...

a- IR EYIRIR IR BRAT)
Genetech Biotech Co., Ltgd.



Classification Results

t-SNE

« “cell _type" is the cell type
assignments directly from

Garnett model.

+ "cluster_ext_type" isthe =
cell type that's determined 5=
by expanding cell type =
assignments to nearby —
cells using Louvain

clustering.

r IIZR+ YRR B IR A S
Genetech Biotech Co., Ltgd.



Garnett Classifiers vs. Manual Classification

t-SNE t-SNE
cluster_ext type Cell type (multi-sample)
@® Glioma ® Glioma
@® Microglia @ Microglia
® Oligodendrocytes @ Oligodendrocytes
® Unknown

6224 points

0 = 6224 points
e o\ v .‘ = .
ot )
WV A ¢
’ N, v .
S ° g
'P 2, ', B ©
g % °
... . K -

AR BRAT
Biotech Co., Ltd,




Plot Interpretation
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Single cell QA/QC report - Violin Plot

REZEA D IR T HreadE - ERZED K Mitochondria geneZRiZE
XENSERE - HHNEA 7THEEMEL EMcellsBHENcountEEF ALK ; Y$$1ti5totalcount =& R R —(E AR

Violin plot BEREREZEE# A - o] DIAERERFEE R cellE

B Selected cells » Excluded cells
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t 5

15,619 7

Counts

12,001

8,183 4

Counts

5

34227

2,620
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Detected genes

1,015 4 2%

212 |

Detected genes

E

% Mitochondrial counts

Mitochondrial counts
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17%

12% 4
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Feature Plot

X# A A ERAARELER] - YEIZNormalized B Read count®! ; BP0l BT MM 48 -
735 3@ Feature Plot [ A& 45 EE A EARIERITHIRNARIEZ

NKGT Classifications
15227 W B cells
B Cytotoxic cells
B Monocytes
B NA
W cels
11.42 4
£
z
E 7.61 4
=
s
=
381 4

| i A A POFREYRIR IR BREAT
B eele P cels eneetes " e ; Genetech Biotech Co., Ltd.



qB

CD4 TotalSe

Scatter Plot

Classifications

@® CD4 T cells
@® CD8 T cells
® N/A

Scatter Plot O] LAF& L K [E]BiomarkerE A B8 AR 2 S E B HE G
PIZZEIERAB - XY#H5 Bll/2CD8 K CD4ART&Ebiomarker FRiEZE=

4T E2HICDS8 T-cell B A S 3R IZECDS KRR IZECDARVSE M - CD4 T-cell BRI 7 ;
A t5 B O] K172 M &l BiomakersBE B 3 70 L EE B K A1 €8 45 w81 72 $5 1Y 4 PR

24

CD8a_TotalSeqB
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P-value

1e-8

1e-6 4

Te-4 —

1e-2 4

Volcano Plot

Cytotoxic cells vs T cells
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KEGG Pathway result
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Dimensionality Reduction: PCA, t-SNE, UMAP
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Run Trajectory Analysis with Monocle
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