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Who iIs Partek

Mission

To empower scientists to make scientific <
breakthroughs in human genetics, disease Flgar\;e;lﬂ % Pathway ’
relationships, drug discoveries, diagnoses, ® 'd"

and disease treatments.

Founded in Over More than Customers in over
for data mining and artificial peer-reviewed citations researcher guestions answered countries
intelligence
Copyright © 2024 Partek, an lllumina company. All rights reserved. ole
For Research Use Only. agesee Partek“'
®®  an lilumina company

Not for use in diagnostic procedures.



Partek Flow: Start-to-Finish Bioinformatics Solution

Collaborative Powerful Interactive Comprehensive
Web Application

Environment siElsles Visualizations Support
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User Friendly Analysis and Visualizations

Access from
Your Favorite
Browser

Username ‘J Smith

Password

Can't access your account?
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Comprehensive Statistics and Tools

Qi

QA/QC Normalization
‘e
. N
. ;
Batch Differential
Removal Analysis
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Publicly Available Statistical Algorithms and Tools

Bowtie Bowtie Pre-alignment

Alignment QA/QC reports @ Variant calling

Samtools FreeBayes
BWA GSNAP Post-alignment LoFreq Strelka

Isaac STAR ERCC spike-in CNVkit GATK
TopHat HISAT Single cell quality
TMAP

Variant annotation
SnpEff VEP
dbSNP Custom databases

Clustering
Differential analysis Hierarchical
i! K-means
Graph-based

Limma Negative binomial
DESeq2 Non-parametric ANOV.

Poisson
Peak calling

Data exploration . I i MACS2 Motif detection

Metagenomics PCA Heat map b‘ .® TSS plot
Kraken t-SNE Violin plot *

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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Compelling and Publishable Visualizations
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PNG SVG and more
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Visual Analysis Process

Analyses Metadata Log Project settings Notebook Data viewer Attachments @ Venn diagram
% Normalized counts
mport Data D =
y

> Task results -

R = 4
Pre_processing Hurdle model _ Filter list = Gene set N
Single cell counts Normalized counts T cell vs Cytotoxic Filtered feature list | enrichment Gene sst > Annotation/Metadata
cell envichment
. > aa/ac
| === J > Pre-analysis tools
Single cell Hierarchical Dt
Qaec clustering / Pativay S
1 heaimap enrichment > Filtering
> Normalization and scaling

—
aan Y
'—1 unn |
‘\D:D/‘
Graph-based —_—

clustering Graph-based
clusters

Powerful Statistics & Visualization s

>

> Classification
> Conversion
>

Pipelines

4 Biological Interpretation

, & Download data (71 MB) =
Quota disk space [

Create new pipeline Import pipeline
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Import and Export Data at Any Stage

Import data at any stage

.bcl Cell/Space Ranger

fastq Xenium Analyzer
Text and H5ad

Seurat object

Export data at any stage

[ 5 ) ) e
M ———
Process U Normalization Hurdle model Filter list Gene set
Unaligned reads Raw counts Normalized counts B cells vs T cells Filtered feature list enrichment Pathway
enrichment
L] L) J—l —
m T ——
H—m—E—m—E
PCA Graph-based Compute .
PCA clustering Graph-based biomarkers Biomarkers
clusters
t-SNE .%
t-SNE
UMAP .
UMAP
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Export Data

Choose Any Data Download in Industry Standard Formats

O €

Mormalization
Filtered counts MNermalized counts

[ Files will be available to download from task result ]

Export format

@ Features on columns (.txt)

x Normalized counts Features on rows (.txt)

> Task results

10X CellRanger HDF5 (.h5)

v

Annotation/Metadata
Include content

v

QA/QC Annotations Counts

Pre-analysis tools

Fiering FASTQ, BAM, TXT, and more

Normalization and scaling

Vi | N2

Batch removal

sutisis Export and Import Analysis Projects

Exploratory analysis

VooV

Trajectory analysis &

Biological interpretation PrOJECtS hd Help A

>
S Clasinention I Toggle collapse mode
Create new project
> Conversion & Toggle task stacking
> Pipeli . -
i th Export project b Import project {l_")
& Download data (71 MB) {l__) W Delete project
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Build, Reuse, and Share Analysis Pipelines

Build Analysis Pipelines

/ _.‘\‘. r/--\‘. I/-"
I\__,./' \ T 4 \%

Trim bases STAR
Trimmed reads

Quantify to
annotation model

Pre-alignment \
QAaQc Unaligned reads

Chramosome -
view Transcript counts.

Post-gsgnment
anec

Save, Share, and Manage

Home > Settings > Pipelines

~ Personal

+ Import pipeline
My prafile

My preferences

 System Name Description Creation date

System information
¥ Agilent Gene Expression Pipeli

11 Dec 2023, 09:45 PM CST
System preferences

. IncRNA Pipeline
sing

11 Dec 2023, 09:45 PM CST
sign-on

LDAP Dolomite Bio Drop-Seq v2 11 Dec 2023, 0945 PM CST
Help widget

Exome germline variant detect 11 Dec 2023, 0945 PM CST
Logging
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Filter features.

A J=n I
y == =53
e Normalize counts - GSA . Filter st Gene set
Filtered counts Normalized counts GSA

Filterad feature list

envichment
PCA . Heerarchical
PR chustering | Pathway
heatmap enrichment

[
Click on the tasks above to include in the pipeline. Then click Create pipeline below.

Pipeline name: RNA—seq‘ Description:

Section name:  Pipelines

Create pipeline Cancel

Creator Ignore  Actions

th Download pipeline
& Share pipeline

i W Delete pipeline
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Summary Report

* Sample data

- -
L PaulFullerton 28 Aug 2018, 1224 PMCDT = 7.97 GB
* Who
Show/hide details
* When T T
Task Trim bases % Partek support 7Sep2018, 0331 PMcDT (D) 00:09:06 = 34.35GB
* What

Show/hide details

* How lon
w Filter samples
[ J H OW I I I UCh Task Filter samples 2 Partek support 10 Sep 2018, 0338 PM CDT  ((©) 00:00:00

Show/hide details

828 GB

* Align reads

Task BWA -07.15 & Partek support 10 Sep 2018, 04:43 PM CDT (D 01:04:31 = 584GB

Option Value
Unaligned reads SRR2163168 fastq.gz, SRR2163168.index, SRR2181401 fastq.gz, SRR2181401.index
Reference index mm10

Generate unaligned reads false

Alignment algorithm BwA-backtrack (Default BWA-MEM)
Max edit distance 4.0%

Gap openings 1

Gap extensions -1

3' deletion buffer 10

Indel ends buffer 5

Enable seeding false

Max edit distance 2

Gap extension penalty 4
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Compatible with All Major Genomics Formats and Assays

Available Toolkits
* RNA-Seq

DNA-Seq
 Metagenomics

* Microarray

« ChlIP-Seq

« Single Cell

turning data into discovery®
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Single Cell Analysis



Introduction of Single-cell Analysis

Homogenized Single-Cell Unique Cell Types
Bulk Sample Suspension
— O Transcriptome
O Rare Cell Transcriptome
< O Transcriptome
G Transcriptome
L N_— O Transcriptome
Average of all Transcriptome Tissue Specimen with a spatial Relationship between cells by
transcriptomes for each cell relationship between cells. similarity of gene expression.

VIEREVRIRER D BIRAT
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Supports All Major Single Cell Platforms

FLUIDIGM

N\
10  (@TakaRa .
@ ¥ BioLegend”

llumina | Drop->eq

iz BRAT
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Support for Wide Variety of Single Cell Technologies

v Single Cell RNA-Seq

v" Whole Transcriptome Single Cell RNA-Seq
v' Gene & Protein Expression

v ECCITE-Seq

v’ Spatial Transcriptomics

v Trajectory analysis

PREMRIREZ D BREAT
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Data Processing and Analysis, All in One Place
Batch correction Clustering Interactive Visual Analysis
FASTQ, BAM, or Counts o ‘
gﬁ%f - -
W
%54
’/_\ R :
I|_/ ( ‘|. —
Data Visualization Differential Analysis
Process Data
b s o4 - .._, - _“—-“_ =
= IR 2 .- :_-:-
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Demo

PREMRIREZ D BREAT
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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, fastg, bam, h5, txt etc.
» Goal: Identify different blood cell populations

PEREYIRIERAR D BRAE
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Transfer files

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

Drop files here or browse files

My Device

Home

L B CVET T3l | G Transfer files

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

PEREYIRIRR D BRAT
Genetech Biotech Co., Ltd.



Create a new project

* Click New project from home page

Home

+ New project RGRIEHSESIIER
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Import your own data

Single cell Bulk Mic y
Spatial p q (D). Flow/Mass Cytometry
Select the format
port scRN. f b. d 10x G C g 5

h5ad

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

llllllllllllllllll

r
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Specify Annotation

« Set Sample name to 5k _pbmc
e Click the Use annotation file 3?553?35?737&

checkbox and set the annotation

« Assembly: Homo sapiens (human) -
hg38

« Gene annotation: Ensembl transcripts
release 110

e Click Finish to import sample

uuuuuuuuuuuuuuuuu

uuuuuu
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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 Single Cell QA/QC from the QA/QC section of the task
menu _Analyses  Metadata Log  Projectsetings  Noiebook  Dataviewer  Attachments

PEREYIRIERAR D BRAE
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Single Cell QA/AC

 Double click the Single Cell .. -
QA/QC task node to open - . | = I
the task report Tved I ;\ B s
* Use the Select & Filter card = @~ .. . =,
to set the Min and Max I Cra—
thresholds: e
+ Counts: 600 — 15000 S =T
« Detected features: 500 — Pl 8
4000

* Mitochondrial counts 0 — 10
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Single Cell QA/AC

« Select Include selected points button
« Select Apply observation filter...
 Select 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 o x
Select rie: A INclude selected points
Deselected poinis @ Dim Gray W Clear filters
Selection mode O Manual ® Criteria
I Apply observation filter. I
Add
Criteria
CCCCCC x Detected features x % Mitochondrial counts x
*o—e 15000 500 @ ) 4000 0 e 10
Pin histogram Invert Pin histogram nvert Pin histogram i’—]ﬁi%*ﬁl&ﬂmfﬁﬁBﬁl-\_
JAT X VNS]|

0.7;:‘hfom‘ - ®|52.396: x 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

% Filtered cells

> Task results
ilter counts
Filtered cells

> Annotation/Metadata

o
»

> QA/Qc

> Pre-analysis tools
\ Filtering

Filter cells

Split by attribute

Downsample cells

PEREYIRIERAR D BRAE
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Applying a Noise reduction filter

* 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

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

Filter criteria

Filter features by

PEREYIRIERAR D BRAE
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Normalizing counts

* Click the Filtered counts node

 Click Normalization in the Normalization and scaling section
of the task menu

PEREYIRIERAR D BRAE
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Normalizing counts

* Click on the Recommended button

1 : H C t lizati
oooooooooooooo
* Click Finish to run
nnnnnnnnnnn
® Cells Features
——— e E—
Absolute value 1. CPM (counts per million)

Antilog
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Performing Principal Components Analysis

* Click the Normalized counts data node
* Click PCA in the Exploratory analysis section
* Click Finish to run with default settings

Analyses  Metadata Log  Project settings  Notebook  Dataviewer  Attachments

Hierarchical clustering /

PEREYIRIERAR D BRAE
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Performing Graph-based Clustering

* 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

@ Louvain Louvain with refinement SLM

Compute biomarkers

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

PCA

Number of principal components to calculate

B~

AllPCs @ Top

Advanced options

Option set

-- Default -- e Configure

PEREYIRIERAR D BRAE
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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

Cluster 15

size Tl size % Tl
1272 40.91%
618 19.88%
448 14.41%
395 12.71%

376 12.09%

PEREYIRIERAR D BRAE
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Biomarkers Results

* Double-click the Biomarkers data node

Biomarkers for Graph-based

Top features 17

Cluster 1 T

TRABD2A

LEF1

CCR7

TCF7

TPT1

RPL35A

RPS15A

RPS27A

LRRN3

CD3E

Cluster2 Tl

S100A8

S100A9

S100A12

LYz

FCN1

CD14

VCAN

MNDA

CSTA

SERPINA1

Cluster 3 Tl

TNFRSF4

LMNA

AQP3

IL32

KLRB1

MAF

IL7R

NPDC1

SYNE2

NSG1

Cluster 4 T]

IGKC

IGHM

IGHD

TCL1A

MS4A1

CD79A

VPREB3

JCHAIN

SPIB

BANK1

Cluster 5 T

FGFBP2

GNLY

GZMH

NKG7

KLRD1

ADGRG1

KLRF1

PRSS23

SPON2

PRF1

PEREYIRIERAR D BRAE
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Perform UMAP

* Click the Graph-based clusters
data node

* Click UMAP in the Exploratory
analysis section

* Click Finish to run the UMAP
task with default settings

Initialize output values
nitialize the low dimensional embedding either at random

Random W

PCA

Number of principal components to calculate

AllPCs @) Top 10 B PCs

Advanced options

Option set

-- Default -- ' Configure

PEREYIRIERAR D BRAE
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UMAP & t-SNE

Original 3D Data 2D t-SNE projection 2D UMAP projection

perplexity: 2000 ® n_neighbors: 200 ®
time: 2h 5m min_dist: 0.25 [ )
time: 3m 22s

T el FIN e N VS 1T N INIIAN WS l_-llb\‘-—\a
WA Genetech Biotech Co., Ltd.
https://pair-code.github.io/understanding-umap/



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

« Canonical gene markers Cell Type Gene Markers

* Gene lists T-cells CD3D, CD3E

* Lassoing cell populations on the plot o720 NKG7. GNLY
B cells CD79A, CD79B (list)

Monocytes CcDe68, CD14

PEREYIRIERAR D BRAE
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Classify T cells

 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

Tools
¥ S
& Style > x
-
ooooooooooooooooooo
= | Grouping Opa @ Sha
A8, Descriptior Size o
Size ixedsize @~ @  Labeling
Pointsize @ by @ N

Graph-based

‘‘‘‘‘‘‘‘‘‘‘

nnnnnnnn
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Classify T cells

e 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 |-« | 0% | o

ooooo

nnnnnnnnnn
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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...

« Specify thgpname of selecteg cells as T cell and click Save

¥ Select & Filte # Classify 0 x

Classify selection...
e . ' . _
: PEREYIRIERAR D BRAE
) 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
* Click on Classify selection to name selected cells as B cell

.

ccccccccccccccccccccccccccc

- | IR RSSO ERAT
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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 i =
Select Filter e >
Deselected pf D Gray Y ¥ Classify selection...
Selaction mode O Manual @ Criteria Classify selection...
nclassify selection
Add criteria |- Select —- v Clear classifications...
Criteria Tce 318 Label |Cytotoxic cel bl N L
o x omer x i VIR YRR ERAT

8 O——@|14.767: 8 @ @/ 13.947% Apply classifications Save | Cancel ~ -

el Pin histogram e Pin histogram Genetech Biotech Co., Ltd.




Classify Monocytes

* Click and drag the Normalized counts data node onto the
canvas and replace the second UMAP, add a 2D scatter plot

 Set CD68 as X axis, and CD14 as Y axis

A
- e
f};‘"“";ml : il Set plot axes x
rere— - X axis data [CD68 | @
sssss Y axis data |CD14 v @

Add | Cancel

ccccccccc

PEREYIRIERAR D BRAE
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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...

0 '9  Apply classifications... | L

cDé68

PEREYIRIERAR D BRAE
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Viewing Classifications

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

UMAP

ooooo

classifica @ pe by |Fixed shape .
® e 1R EVRHR AL D BRAT
T Genetech Biotech Co., Ltd.
@ b QN :




Viewing Classifications

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

« Name the new attribute Cell types
¢ C“Ck Run & Classify T x

s B
Apply classifications

Clear classifications... Attribute name JCell types

T cell (1,796)
B cell (383) Run | Cancel
Cytotoxic cell (275)
Monocyte (568)

I Apply classifications... I 7

PEREYIRIERAR D BRAE
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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

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

x Normalized counts

> Batch removal

P N : PN : : P N : A —
/\/?ﬁ\ [ | /‘//*R,] \ ] (@) [ | f 1 (-4 > Normalization and
CLEs®) ) C(C2) (s L - mnm
W) T A (&) G &) ol ¢ & scaiing
== | Filter counts - Filter features =" Normalize counts| PCA N
llllllllllllllll Filtered cells Filtered counts Normalized counts PCA

PEREYIRIERAR D BRAE
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ldentifying Differentially Expressed Genes

 Choose Hurdle and click Next

DDDD

Limma-trend

PEREYIRIERAR D BRAE
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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 T cel
* Click Finish &
—— |
o compin

PEREYIRIERAR D BRAE
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Viewing Hurdle Results

* Double click the T cell vs Cytotoxic cell data node
» Genes are listed starting with the lowest p-value

IEREYRIRIR (I BRATE

Genetech Biotech Co., Ltd.



Viewing Hurdle Results

Kaxis

e Click the icon .*: next to a
gene under View to open dot

plot e I

« Set Cell types as X axis

* The plot can be added violins
or box Whiskers in Summary
session from Style

& Sty
ooooo haj
@ Shapeby Fixedshape ~
@ Filled ®
Border size @
Fixed si. Labeling
\\\\\\\\\ ® Label by @ N
B _.&g;,

Points

BRAT
Co., Ltd.




Viewing Hurdle Results

* Click the icon £ to invoke volcano plot

; : MR ERAT
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ atech Biotech Co., Ltd.



ldentify Significantly DEG

O Gene ID

4d] Ao A a

« Use the Filter on the left-hand side of the table A

Less thanor... v| 0.05

* FDR step up: less than or equal to 0.05 =
» Fold change: exclude range -2 to 2 O atio ‘

Fold change Y

» Click Generate filtered node to run the filter task [~ =

Exclude range

O Lsmean
O Low expressed

O Pet(T cell)

A A A a

O Pct(Cytotoxic cell)

Save filter

Saved filters o

Y Generate filtered node

| @ Save as managed list ‘

PEREYIRIERAR D BRAE
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* Click the Filtered feature list data
node

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

* Check Cluster for Feature order

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

\\\\\\\\\\\\\\\\

Back Finish

PEREYIRIERAR D BRAE
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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

# Annotations

PEREYIRIERAR D BRAE
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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
d CI'Ck F|n|Sh Select gene set

Database
KEGG database @) Gene set database

Assembly
Homo sapiens (human) - hg38

Gene set database

2023 02 01 (Taiwan Genetech Biotech) v

PEREYIRIERAR D BRAE
Genetech Biotech Co., Ltd.



Biological Interpretation

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

Gene set Tl

Description Tl

extracellular exosome

extracellular organelle

extracellular vesicle

extracellular membrane

bounded organelle

vesicle

immune system process

regulation of immune

system process

cell-substrate junction

focal adhesion

Type TL

cellular

component
cellular
companent
cellular

component

cellular

component

biological process

biological process

cellular
component

cellular

companent

Enrichment score

fl

121.88

10013

84.06

66.64

66.56

P-value

1.19€-52

FDR step up
fl

5.75E-49
26E-40

1E-3

4E-27

267E-26

Rich factor 11

0.2
6

Genes in set

1l

Genes in list

1l

Genes not in

list T,

Genes not in

Genes in list,
not in set 1)

list, not in set

i o

8,37¢ =

83 = 5
8431 HH
8,54 =
9,117 P
9,120 = E

PEREYIRIERAR D BRAE
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Pipeline Overview

B O
L]

N\ N W BN W | -
— U w— U — U — - -
Filter counts Filter features Normalize Hurdle model Filter list Gene set
Single cell Filtered cells Filtered counts counts Normalized Tcellvs Filtered feature enrichment Gene set
counts counts Cytotoxic cell list enrichment
Single cell Hierarchical
QA/QC clustering / Pathway
heatmap enrichment
LI —
O] ==
L] ==
Graph-based Compute .
clustering Graph-based biomarkers Biomarkers

clusters

UMAP
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Appendix — Batch Removal
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Batch effect

Purpose

» When a project contains multiple libraries,
the data might contain variabilities due to
technical differences (e.g. sequencing
machine, library prep kit etc.) in addition Batch effect correction
to biological differences (like treatment,
genotype etc.)

 Batch removal is essential to remove the
noise and discover biological variations.

PEREYIRIERAR D BRAE
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Assign batch to each sample

 Go to the Metadata tab
* Click Manage

« Add new attribute and enter a name
« Add categories

batch
Analyses Metadata Log Project settings Notebook Data viewer  Attachments
7 .
Sample attributes Attributes 1
# Cells
Assign values New category
Assign values from file 1 Mouse_Brain_Anterior 2823
i 2 +
Add system-wide attribute
2 Mouse_Brainl_Posterior 2 3289

Vv Cell attributes

Manage ® Show data files th Download

a. PREYMRIREZ D BRAT
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Assign batch to each sample

 Back to Metadata tab

* Click Assign values and choose the batch of each sample
* Apply changes

Analyses Metadata Log Project settings Notebook Data viewer  Attachments

Vv Sample attributes

Attributes
Manage Sample name
. # Cells batch
Assign values
Assign values from file 1 Mouse_Brain_Anterior 2823 1
Add system-wide attribute
2 Mouse_Brainl_Posterior 3289 2|

v Cell attributes

Manage Apply changes Discard changes

PEREYIRIERAR D BRAE
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Performing Batch Removal

* Click the Normalized counts data node
* Click Seurat3 integration in the Batch removal section
 Select the attribute name for integration

° CI|Ck F| N | S h Select a factor for integration
* A new data node will be created batch v
Advanced options
Option set
-- Default -- v Configure

PEREYIRIERAR D BRAE
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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
@) ©—m O m O m €
=== =B E==
v v [ Double click data node to view report. ]
Filter counts Filter features Filter groups GSA Filter list Gene set
Single cell counts Filtered cells Filtered counts Subtype in GSA Filtered feature list enrichment Gene set
Oligodendroglioma enrichment — o aETis
| L] Task report
amn y mEm
L] EEE
Single cel PCA umAP Data summary report
QAQC UMAP
/‘\ /‘\ » Partek development
== == =
! =) ( & === » aaac
Pool cells GSA Filter list Gene set
GSA Filtered feature list enrichment Pathway .
enrichment » Pre-analysis tools
» Filtering
Hierarchical » Normalization and scaling
clustering /
heatmap » Batch removal
> Statistics
» Exploratory analysis

v

Trajectory analysis

v

Biological interpretation

¥ Classification

Classify cell type

Train classifier I

VIEREVRIRER D BIRAT
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Train Classifier

Marker file

Choose marker from @  [Local files v

Markerfile @ @ pariek Fiow Server O URL

[ No files selected l | Browse

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

e
N - =1

| Glioma_cell_type_classifiertut - 502

BE(F) f{H{E(E) #BA(0) wE(N) |
=Microglia
expressed: CD14

.
=

=0l 1godendrocytes
expressed: MAG

=31 1oma

There has to be a space character after the colon expressed: BCAN, GPNEA

d that there hasto b h ter after th :
an at there nas 1o be a space character airter the comma SRR MRS R IRAT)
Genetech Biotech Co., Ltd.



Train Classifier Results

ACTN 1
MS4A1 1
CD19 1
CD79A 1
ACTB

CD4 1

IL2RA 1
FOXP3 1
IL7R 4

CD8A A
CD8B 1

CD8B 1
CD3D A
CD3G 1
CD8A 1
CD3E 1

IL7R 4

CD4 1

FOXP3{ ®

PTPRC 1
IL2RA

Not in db

High overlap with
T cells

High overlap with
B cells

0.25 0.50 0.75
Ambiguity

1.00

B cells: 702

CD4 T cells: 178

CD8 T cells: 100

T cells: 486

% of
assigned

80
60
40
20

Marker
score

10
15

Double click the Classifier data node

Ambiguity scores are calculated for
each of the markers which indicates
how many cells receive ambiguous
labels when this marker is included

(:. VIEREVRIRER D BIRAT
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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

| Feature < | | Glioma % | Microglia ~ | Oligodendrocytes |$ | Unknown = |
{Intercept) -35.80 9.48 14.21 16.11
BCAN 2.63 -1.00 -0.80 -0.83
GPMBA 243 -0.60 -0.96 -0.87
cD14 0.82 1.96 -1.48 -1.30
MAG 0.52 -0.50 2.71 -2.73

VIEREVRIRER D BIRAT
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assify Cell Type

X Filtered counts
G 6O m O s £
] = === — , .
[ Double click data node to view report. ]
Filter groups GSA Filter list Gene set
Filtered counts Subtype in GSA Filtered feature list enrichment Gene set
Qligedendroglioma enrichment

v Task results

Task report

Data summary report

PCA

(e

» Partek development

_—
B

- W
Q === [ » QA/QC

Pool cells

Filter list Gene set

Glioma Filtered feature list Pathwa :
enrichment v » Pre-analysis tools
enrichment
» Filtering
Hierarchical » Normalization and scaling
N/A clustering /

heatmap Batch removal

v

Statistics

Train classifier

v

Classifier

v

Exploratory analysis

v

Trajectory analysis
» Biological interpretation

¥ Classification

IC\assify cell type I

Train classifier
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Classify Cell Type — Project classifiers

Filter counts Filter features

Single cell counts Filtered cells Filtered counts

Oligodendroglioma

A
[ A=
p L
[ mmm ]
b \—o{ e —
| mn
Single cell PCA -
| Qac FCa

Choose classifier from o | Project classifiers

—

Garnett classifier Select data node ||Clear selection Fod cels

@ Classifier [Train classifier - 0.2.14]

Back Finish

%—}_<)

Train classifier
Classifier

D BRAT
Select Cancel DtECh CO., Lw.




Classify Cell Type — Managed classifiers

Garnett classifier x

Species | New classifier file... v
Glioma_Demo_classifier

humanAdrenal

Choose classifier from 0 [ Managed classifiers VI Name

Garnett classifier [ humanPBMC (Taiwan Genetech Biotech) v | :ﬂmzzgz:zgﬁzl:ﬁm

_| humanEye
humanHeart
humanlntestine
e humanLiver p—
humanMuscle
humanPancreas
humanPlacenta
humanSpleen
humanStomach
humanThymus
mouseBrain

New classifier file...

Back Finish g
Create

(:. VIEREVRIRER D BIRAT
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Classification Results

“cell _type" is the cell
type assignments directly
from Garnett model.

"cluster_ext_type" is the
cell type that's determined
by expanding cell type
assignments to nearby
cells using Louvain
clustering.

Search
< Get daf ki
ubtype
ame

All data | #
a

Classify result

All| Attributes Data Feature list Matrix

t-SNE

r
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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

L
A & 6224 points
Ll e BN “
“I \ » ~ a -
- A *“ .
’ ., % 0
Y ’ . :
e b ot
3D 2 - K
y . . E
.

KRR BRAT
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Plot Interpretation
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Single cell QA/QC report - Violin Plot

M Selected cells = Excluded cells

AEZEADAIRNEAETNreadElZ - EREE DI K Mitochondria geneZRiESE
XEEEEZE - BHER r#eBEmEL EfcellsBEENcountEEEF FLK ;
Violin plot I CRZEEBAK - TL/(EEIZEE.Eﬁ“ﬁ%?]cell%‘:PEAIIWEI%ZEEW

YEEHW%EtotaI count ; BEMAER—(ELE

— SR TRALEYEEOAR

L | L | (L ] . ,
Counts Detected genes Mitochondrial counts
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" 5
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Feature Plot

XEH B A B AR LR Rl
A/ % 48 Feature Plot [ fA#

Mormalized counts

15.22 7

11.42 4

761 4

3.81 4

B cells

Cytotaxic cells

* YEH A Normalized % RY Read count®{ ;
FE =R TEARBERITHRNATRIEE

NKGT7

Manocytes

Tcells

ERUBTRARSE -

Classifications

W Ecells

B Cytotoxic cells
W Monocytes

W NA

W Tcels
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qB

CD4_TotalSe!

Scatter Plot

Classifications

@ CD4T cells
@ CD8 T cells
® NA

Scatter PlotO] L{ & R [EBiomarkerE A @ EN AR 2 S E B HEY
PIAEBIERAE - XYEH 5 Bl Z2CD8 K CDAMIfEbiomarker FRZE -

AL EBHICDS T-cell B A S R ZECD M IERFRIZCDARISF M - CD4 T-cell BRI Z ;
AR b [El o] X045 WA {ElBiomakersBE B W 72 K EE & K AL & 45 ma & 72 45 A9 4 e
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Volcano Plot

Cytotoxic cells vs T cells

P-value

1e-3 4

1e-6

Te-4 +

1e-2 4

-2 NIC 2
Fold change

N e ',-_ - bl I e B Up-regulated
- 1. e . W Down-regulated
"-‘ . " . W Mot significant
. B J‘ -
T RN AREERFEARETEREER N BREERNE=
e T PIAEERAE - XEH A Fold change - YEHAP-value ;

£ #5773 Up-regulated gene - %% 3 Z3Down-regulated gene
AR5 [ 8] & E cytotoxic cells A T-cells EmETEFERMAMAFABLE 22 -
BZ%/Dup-regulated, down-regulated & un-change FYE X
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Heatmap
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KEGG Pathway result

04014 11413118
¢} Kanehisa Laboratories
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Dimensionality Reduction: PCA, t-SNE, UMAP

MRS BHENEREZR  ASEAREE LT BEER - HERLET  SE#E - UWREBBRETECBRSEMARB AEERREENHEREMY
PCA, t-SNE, UMAPD BB =T ARIRIIZMTT A - BRIRRSARNERRESHK D E - B —EHMRARENERBMEN
Partek Flow I2£2D/X3DHNZIR ST, - BEMABEAN 7 iR m P AR RAEE T

PCA t-SNE UMAP

|
> B Genetgch Biotech Co., Ltd.

View each in 2D or 3D



Run Trajectory Analysis with Monocle

ZEBTrajectory D - IEARIRVARMREHKIRERRRESERIEA XS AR D EN AR EEBTE
Identify States: IRIBFRIREN DM E B L AR D CBERBIAREE
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Identify States Calculate Pseudotime
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