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What is SeqGeq? & SEQGEQ

- Single cell gene expression analysis software for the bench scientist
» Load a CSV expression matrix

» Gate or cluster on individual genes, gene sets or synthetic parameters to
define populations

» Pivot the graph to compare populations and define gene sets of differentially
expressed gene products

» Integrate with other programming environments (Plugins)

» Identify biological processes and define novel populations

For research use only. Not for use in any diagnostic or therapeutic procedure.



Why use SeqGeq? & SEQGEQ

- Requires no programming knowledge

- Allows bench scientist to explore their own scRNA Seq data w/o the bioinformatician
- Accepts CSV expression matrices from all single cell acquisition platforms

- If you already know FlowJ]o, the SeqGeq learning curve is minimal

For research use only. Not for use in any diagnostic or therapeutic procedure.



The SeqGeqg Workspace

 Organize your data and initiate
actions

« Ribbon, tabs, and bands
Gene Sets

Samples and sample analysis

 Double Click on a Sample to open
a Graph Window and start your
analysis

For research use only. Not for use in any diagnostic or therapeutic procedure.

00
ClNkewm
Cenes Workspace Edit

L Layout Editor

| Analyze |

New Workspace [®] Dimensionality Reduction

ﬂ' Add Samples... Preferences... ﬂ DownSample

1} Add from Basespace ,‘\ DRP Vector Inspector

*unsaved* 11-Jun-2018

55 SEQGED

m Quality Control @ About

'-‘ Clustering

Contact FlowJo

== FlowJo University

Navigate Discovery Help
Name Count Description
B 2y upinCD19+ 70
B % upin D3+ 78
!_!_ 2x up in Malignant1vs2 163
EEE BCellsTirosh 4
Eii CellCycleG1Tirosh 43
aa1 CellCycleG2MTirosh 54
22: ExhaustionTirosh 131
::: HousekeepingTirosh 98
251 TCellsTirosh 5
B ypincp19+ 101
B UpincD3+ 104
Samples Size
{§} All samples 1
{H} GSE72056_melanoma_single_cell_revised_v4.csv 1
Name Statistic | #Cells |
‘ w GSE72056_melanoma_single_cell_revised_v4.csv 4645
w B CD3+ 44.3 2059
thl:CD4—,CD8A+ 50.1 1032
s GZMA+ 71.7 740
[Pa GZMK+ 74.2 766
[s Q2:CD4+,CD8A+ 5.49 113
h Q3: CD4+ , CD8A- 26.6 548
[s Q4:CD4-, CD8A- 17.8 366
[® CD19+ 12.8 595
[®a Malignant1 8.16 379
23 Malignant2 2.56 119




The SeqGeqg Graph Window

. [ NON )
Searchable parameter selection . 8

W I n g S Gene Sets

All (23690)
Collected Parameters (23686 of 23686 V
Derived Parameters (4 of 4 Valid)

Manual gating tools
» Rectangle

> Ellipse

> Polygon

Operations:  Sum a
Apply Operations
> Pe n C| | Cenes
CD3e
CD3EAP
» Contour

> Quadrant

For research use only. Not for use in any diagnostic or therapeutic procedure.

Color Map Axis
@ Color Axis

Color Axis Statistic:

'. Options
IZ Active Gate - 43.8 T Cells

¥ Events Inside [} Maanetic [} Tint

5 OEQGED

GSE72056_melanoma_single_cell_revised_v5.csv: Ungated - SegGeg

Collections:  All a
Gene Sets

All (23650)
Collected Parameters (23686 of 23686 v
Derived Parameters (4 of 4 Valid)

Operations:  Sum a
Apply Operations
Cenes
ptprc
PTPRCAP




The SeqGeqg Graph Window

Transformation (T Button)
Graph Plot View Options

3" Parameter Color Map Axis
Active Gate Options

Cell View vs. Gene View

Collections:  All B
Gene Sets

All (428)

Collected Parameters (427 of 427 Valid)
Derived Parameters (0 of 1 Valid)
BCellsTirosh (3 of 4 Valid)
CellCycleG1Tirosh (4 of 43 Valid)
CellCycleG2MTirosh (5 of 54 Valid)
ExhaustionTirosh (24 of 131 Valid)
HousekeepingTirosh (0 of 98 Valid)
TCellsTirosh (6 of 6 Valid)

Operations: Sum B

Apply Operations
Cenes

CDs8

CD8 (Ab)

CD8B
CD86
CD80
CD8A

For research use only. Not for use in any diagnostic or therapeutic procedure.

CD8+ T Cells
45.8

AbSegDemo- AbOIlgole Expressmn Data.st: CD45Ab+CD3Ab+ Squeq

CD4+ T Cells

Color Map Axis
B Color Axis

45.1

P
10

[ owiwp vy
E 3

CPA3

Color Axis Statistic: |

'. Options

Type: _Contour Plot =
- Resolution: P

—3- » Show Outliers

[IZ Active Gate

5 OEQGED

Collections:  All B
Gene Sets

All (428)

Collected Parameters (427 of 427 Valid)
Derived Parameters (0 of 1 Valid)
BCellsTirosh (3 of 4 Valid)
CellCycleG1Tirosh (4 of 43 Valid)
CellCycleG2MTirosh (5 of 54 Valid)
ExhaustionTirosh (24 of 131 Valid)
HousekeepingTirosh (0 of 98 Valid)
TCellsTirosh (6 of 6 Valid)

Operations:  Sum B

Apply Operations
Cenes
CD4

CD40

CD45 (Ab)
CD4
CDA45RA (Ab)
CD44

CD48




Cell View Gene View

cell  geneq; geney \ gene  cell pop; cell pop,
cell id, I geney {0,2} {2,4) G View
. cell po - Gene View
cellidy POPs S gene; 16,0} 16,3} Each dot is one or

cell ids
cellidy

more measured
cell pop, i parameters,

comparing their
expression
between the two
populations
selected on the X

and Y axes

[ ) @ AbSeqDi -AbOligoLib_Expression_Data.st: CD45Ab+CD3Ab+ - S...
0] [ | Jalvii

[©] @ AbSegDemo-AbOligoLib_Expression_Data.st: Ungated - SeqGeq

. Cell View ->
Each dot is one
or more
measured events

Up in T Cells vs B Cells

- Toggle between
Cell and Gene
view using
buttons at the
top of the graph

- On the diagonal >

- Just like a normal
Equally expressed

bivariate dot plot

in flow cytometry |T x plot - Off the diagonal >
@ Color Axis CMSRMM” 2028.3 D iffe re nti a I Iy
Color Axis Statistic: [ T eXpreSSed

For Research Use Only. W oo EEED @ shovouier

x 9

/12 Active Gate - 45.1 CD4+ T Cells ~

¥ Events Inside ([} Magnetic @ Tint

For research use only. Not for use in any diagnostic or therapeutic procedure.



Volcano Plot

@® O @ AbSegDemo-AbOligoLib_Expression_Data.st: Ungated - SeqGeq

Derived Observations - Volcano Plot - Gate | i ][
to define Differentially Expressed (DE) Genes ] S e

- Derived observations are per
parameter computed values

- Calculation of fold change and p-
value statistics allow for statistical
threshold gating and identification
of genes that are significantly
differentially expressed between
populations

: j 4xupinBvs T

4 qg-value(T Cells vs B Cells)

4xupinTvs B

. Gate in Gene View - Gene Sets!

- Filter on existing gene sets, or view
all genes in the experiment

For research use only. Not for use in any diagnostic or therapeutic procedure.



Gene Sets

« Two types of Gene Sets

» Analytic - Created by a
gate in gene view

> Static - User defined.
Crate your own

« Can be compared
(Intersection, Union,
Complements)

« Can be exported and shared

Name

Count

Description

wfi"Tirosh et al Gene Sets (6) sets
sa: BCellsTirosh 4
sa: CellCvcleG1Tirosh 43
sa: CellCycleG2MTirosh 54
sa: ExhaustionTirosh 131
sa: HousekeepinaTirosh 98
22: TCellsTirosh 6
¥ 25 Up in B Cells 76
¥ 2y upin T Cells 71
# TCellsTirosh n 2x Up in T Cells 5
¥ Upin B Cells 146
B Upin T Cells 179

For research use only. Not for use in any diagnostic or therapeutic procedure.



Gene Sets — Create and Edit

« Analytic Gene Set Inspector

Gene Set Inspector

Attributes:

Name: 2x up in Pop2 vs Popl
Description:
Created: 1/18/19 12:14 PM
Modified: 1/24/19 1:50 PM
Gene Count: 21
Gene Set Type: ANALYTIC

X Parameter: fold_change(Pop2 vs Popl)

Parent set: All Genes

Y Parameter: q-value(Pop2 vs Popl)

Parameters

Parameter
CD56 (Ab)
KLRC3
Tim3 (Ab)
IL2RB
TRDC
PRF1
CTSW

19G (Ab)
KLRK1
CD16 (Ab)
GZMB
CD38 (Ab)
FCER1G
CD7 (Ab)
FCGR3A
ITGAX

fold_chang... g-value(Po... Pop2

6.55769 4.27e-15 116.096
1.95903 4.27e-15 0.974038
12.4451 4.27e-15 66.5183
2.40962 4.27e-15 3.81923
4.60569 4.27e-15 3.6851
2.01234 4.27e-15 8.15577
2.03852 4.27e-15 4.88125
4.03933 4.27e-15 32.9784
2.66567 4.27e-15 2.60529
50.7729 4.27e-15 845.409
2.02158 4.27e-15 5.37067
7.34518 4.27e-15 62.3346
2.53138 4.27e-15 1.62837
7.47502 4.27e-15 230.525
5.51007 4.27e-15 6.4101
2.17777 4.27e-15 1.26538

Popl
16.8563
0.00766283
4.42529

1
0.0172414
3.54981
1.88506
7.41188
0.35249
15.6705
2.15134
7.6226
0.0383142
29.9732
0.344828
0.0402299

?

For research use only. Not for use in any diagnostic or therapeutic procedure.

Edit Gene Set

Done

« Static Gene Set Editor

[ JON Static Gene Set Editor

Name: T Cell Lineage Genes

Description:

Collection: None

~
v

Collections:  All

Gene Sets:

All (23697)

T Cell Lineage Genes (5 of 5 Valid)

T Cell Lineage Genes n Up in CD5+ B
Up in B Cells (63 of 63 Valid)

Up in CD5+ B Cells (45 of 45 Valid)
Up in Popl (59 of 59 Valid)

Up in T Cells (50 of 50 Valid)

Genes:
CD3E
CD3EAP

CD3E

Add Selected >

Add All >>

Remove Selected x

Remove All xx

Included Genes:(0 of 0)

CD4
PTPRC
CDS
CD8A
CD3E

Cancel

Save




Dimensionality Reduction Platform

- Select Method and
Genes, then click Run =2
New Analytic Parameters
Created

» PCA, LDA and tSNE
options

Suggestion

o I |

Analyze

New Workspace
ﬂ' Add Samples...

1} Add from Basespace
Navigate

Name

Genes

Workspace Edit
L Layout Editor

@] Dimensionality Reduction ILNormaIization

Preferences... ﬂ DownSample ”- Quality Control

Help

,[\ DRP Vector Inspector Q Clustering "

Discovery

| Count | Description

b 3 Tirosh Gene sets

Samples
{§} All samples
{§} GSE72056_melan

GSE72056_melan

(6) sets

Method:

Normalization

Normalization:

Run Name: ~ PCA_Run
Vv All Genes _ 23686 of 23686 genes selected
# of Principal Components: 25
Initialization: ®  Deterministic ) Random
Messages

Clicking the Run button will perform the dimensionality reduction method
on the selected population

For research use only. Not for use in any diagnostic or therapeutic procedure.

Collections:  All

Gene Sets:

° Genes

All (23686)

BCellsTirosh (4 of 4 Valid)
CellCycleG1Tirosh (43 of 43
CellCycleG2MTirosh (54 of ¢
ExhaustionTirosh (131 of 13
HousekeepingTirosh (96 of
TCellsTirosh (5 of 5 Valid)

Cenes:

A1BG
A1BG-AS1
A1CF
A2M
A2M-AS1
A2ML1
A2MP1
A4CALT
A4GNT
AA06
AAAS
AACS

Selector

Add Selected >
Add All >>
Remove Selected x

Remove All xx

Cancel

Parameters

Included Genes:(23686 of 2368

A1BG
A1BG-AS1
A1CF
A2M
A2M-AS1
A2ML1
A2MP1
A4GALT
A4CNT
AA06
AAAS
AACS
AACSP1
AADAC
AADACL2
AADACL3
AADACL4
AADAT
AAED1
AAGAB
AAK1
AAMDC
AAMP
AANAT
AAR2
AARD
AARS

AADRSD

Select




PCA Result

- Select Analytic Parameters to
view

- Color map a 3 parameter to

explore expression of specific
markers

- Gate on event clusters to
define populations

- Vector Inspector - Gene sets
of transcripts contributing to
variance along the PCA axis

Collections: Al

Gene Sets

All (23706)

Up in CD3+ (104 of 104 Valid)
TCellsTirosh (5 of 5 Valid)

2x up in CD19+ (70 of 70 Valid)
HousekeepingTirosh (96 of 98 Valid)
CellCycleG2MTirosh (54 of 54 Valid)
2x up in CD3+ (78 of 78 Valid)

Up in CD19+ (101 of 101 Valid)
BCellsTirosh (4 of 4 Valid)
CellCycleG1Tirosh (43 of 43 Valid)
Analytic Parameters (16 of 16 Valid)
ExhaustionTirosh (131 of 131 Valid)

Operations:  Sum
Apply Operations
Genes
PCA_Run_1

PCA_Run_2

PCA_Run_3
PCA_Run_4
PCA_Run_5
PCA_Run_6
PCA_Run_7
PCA_Run_8
PCA_Run_9
PCA_Run_10
PCA_Run_11
PCA Run 12

For research use only. Not for use in any diagnostic or therapeutic procedure.

GSE72056_melanoma_single_cell_revised_v4.csv: Ungated - SeqGeq

Cell View

o~

5
o
S
o

: A —
-100 -49
PCA_Run_1 \4 ‘T
Color Map Axis
Y Color Axis  -0.0213 -
MITF \/
wegan |4
v

Color Axis Statistic:

Options

Active Gate

Collections:

Gene Sets

Al

All (23706)

CellCycleG1Ti

Up in CD3+ (104 of 104 Valid)
TCellsTirosh (5 of 5 Valid)

2x up in CD19+ (70 of 70 Valid)
HousekeepingTirosh (96 of 98 Valid)
CellCycleG2MTirosh (54 of 54 Valid)
2x up in CD3+ (78 of 78 Valid)

Up in CD19+ (101 of 101 Valid)
BCellsTirosh (4 of 4 Valid)

Analytic Parameters (16 of 16 Valid)

ExhaustionTirosh (131 of 131 Valid)

rosh (43 of 43 Valid)

Operations:

Genes

PCA_Run_1

PCA_Run_2
PCA_Run_3
PCA_Run_4
PCA_Run_5
PCA_Run_6
PCA_Run_7
PCA_Run_8
PCA_Run_9
PCA_Run_10
PCA_Run_11
PCA Run 12

Sum

Apply Operations

DRP Vector Sets

PCA_Run (GSE72056_melanoma_single_cell

Vector Variance

Vector Variance

2.29678
1.18323
0.698834
0.511803
0.409138
0.34879
0.250659

on\lmu\.waI

Number of parameters to calculate:

Help Cancel

DRP Vector Inspector

~MetaData— |

PCA_Run
25 DRP Vectors
23686 parameter(s) each

Vector Parameters

Parameter Relative Impo...
LGALS3BP 0.4
S1008 0.4
SERPINE2 0.4
GPNMB 0.4
LGALS3 0.38
APOD 0.38
LGALS1 0.38
VAT1 0.37
CXCR4 0.37
MT2A 0.37
SPARC 0.36
LAPTMS 0.36
PMEL 0.36
CsT3 0.36
PTTG1IP. 0.35
1S Convert to a Gene Set ...

Calculate Derived Parameters



tSNE of PCA Parameters

- Running tSNE using the PCA
parameters - multiple distinct
MITF+ populations

- Gate on event clusters to define
populations

- Pivot into Gene View to determine
DE genes

Method:
Normalization: Normalization
Run Name:  tSNE_Run
All Genes m 25 of 29 parameters selected

Learning Configuration: ® | Auto (opt-SNE) Manual

opt-SNE will end early exaggeration when Kullback-Leibler Divergence (KLD)
drops off and it will stop iterating when KLD rate of change slows to <0.1%.
The learning rate below has also been suggested based on the opt-SNE approach.

See Belkina, et al. https://doi.org/10.1101/451690
Iterations: 1000 Perplexity: 30 Learning Rate: 0

Advanced Settings v
Messages

Collections:  All

Gene Sets

All (23710)

Up in CD3+ (104 of 104 Valid)
TCellsTirosh (5 of S Valid)

2x up in CD19+ (70 of 70 Valid)
HousekeepingTirosh (96 of 98 Valid)
CellCycleG2MTirosh (54 of 54 Valid)
2x up in CD3+ (78 of 78 Valid)

Up in CD19+ (101 of 101 Valid)
BCellsTirosh (4 of 4 Valid)
CellCycleG1Tirosh (43 of 43 Valid)
ExhaustionTirosh (131 of 131 Valid)
Analytic Parameters (20 of 20 Valid)

Operations:  Sum
Apply Operations

Genes

PCA_Run_8
PCA_Run_9
PCA_Run_10
PCA_Run_11
PCA_Run_12
PCA_Run_13
PCA_Run_14
PCA_Run_15
PCA_Run_16
tSNE_Run_1
tSNE_Run_2
tSNE_Run_1_1

tSNE_Run_1_2

Clicking the Run button will perform the dimensionality reduction method
on the selected population

? Reset All Cancel Run

For research use only. Not for use in any diagnostic or therapeutic procedure.

GSE72056_melanoma_single_cell_revised_v4.csv: Ungated - SeqGeq

~
—

c

=
[
w
z
(7]
4]

Options

Cell View

.

MaIignant_Z_,'ﬂ-‘rm

[
60

tSNE_Run_1_1 \/ ‘ T

Color Map Axis

v Color Axis  -0.0213 -
MITF v

color s satsti: (SRR o

Active Gate

Collections: Al

Gene Sets

All (23710

Up in CD3+ (104 of 104 Valid)
TCellsTirosh (5 of 5 Valid)

2x up in CD19+ (70 of 70 Valid)
HousekeepingTirosh (96 of 98 Valid)
CellCycleG2MTirosh (54 of 54 Valid)
2x up in CD3+ (78 of 78 Valid)

Up in CD19+ (101 of 101 Valid)
BCellsTirosh (4 of 4 Valid)

Analytic Parameters (20 of 20 Valid)
CellCycleG1Tirosh (43 of 43 Valid)
ExhaustionTirosh (131 of 131 Valid)

Sum

Apply Operations

Operations:

Genes

PCA_Run_8
PCA_Run_9
PCA_Run_10
PCA_Run_11
PCA_Run_12
PCA_Run_13
PCA_Run_14
PCA_Run_15
PCA_Run_16
tSNE_Run_1
tSNE_Run_2

tSNE_Run_1_1

tSNE_Run_1_2




DE Gene Visualizations

| Sample Name Subset Name | Count
|I GSE72056_melanoma_single_cell_revised_v4.csv |Malignantl 379
| GSE72056_melanoma_single_cell_revised_v4.csv |Malignant2 119

° D ra g a n d d ro p I Malignant1 Malignant2
60 - ||1 | I SERPINEZ 2x up in Malignant1vs2
] :3';.“31.-:'

i

populations to
Layout Editor

PPPPP

[NARNL HsPALA

;

\ i
l (M
% i MM ||h |||{| il oo
) nght C“Ck and IIIN /"‘II (LR TN /I;USPGI

select Make ] i
HeatMap to visualize 177 Ty
eXpreSS|On Of DE tSNE_Run_1 1 \ T gMﬁlej
genes \ LN <os:

‘ P
‘hl WHNNIL can

tSNE_Run_1_2

Log2Expression

- ViolinBox plugin = (R -
. . . S100A16
visualize expression UL <)

of selected genes

TBC1D10A }
ATP1B1 0- =1

For research use only. Not for use in any diagnostic or therapeutic procedure.




Native Clustering Options

- Select Method and Genes, then click Run - Cluster Populations created

» K Nearest Neighbors clN ke wn

Analyze Genes Workspace Edit | ?
> K M ea n S New Workspace L Layout Editor @) Dimensionality Reduction u Normalization @ About
U' Add Samples... Preferences... 6 DownSample n' Quality Control < Contact FlowJo
t t t . t1 Add from Basespace xX DRP Vector Inspector Q Clustering == FlowJo University «
° Au OGa e Ca egorlca I NEWIEL] Discovery Help
o @ GSE72056_melanoma_single_cell_revised_v5.csv:... Name | Count l Description I
) Va___Tirosh Gene Sets (6) sets
— z2: BCellsTirosh 4 ® @ Cluster/Classify GSE72056_melanoma_single_cell...
mma CellCycleG1Tirosh 43
sms CellCycleG2MTirosh 54 Algorithm: KMeans Cluster
sa: ExhaustionTirosh 131
aas HousekeepingTirosh 98 Run Name: kmeans
£ 2m1 TCellsTirosh 5 . .
% mm Population: GSE72056_melanoma_single_cell_revised_v5.csv
Z Parameters: 23686 of 23686 genes selected -
Samples ‘. 16
{§} All samples :

{i} GSE72056_melanoma_single_cell_revised_v5.cs\
Close  Run-

| kmeansac v AN

Color Map Axis
. Color Axis

[ wmrd

Name | Statistic | #Cells |
GSE72056_melanoma_single_cell_revised_v5.csv 4645

Color Axis Statistic:

. Options
IZ Active Gate

For research use only. Not for use in any diagnostic or therapeutic procedure.




o @ Normalize GSE72056_melanoma_single_cell_revised_v5.csv

GSE72056_melanoma_single_cell_revised_v5.csv

Additional Features  =..

23686 of 23720 genes selected -

~Normalize Events

Normalization tools

* © counts per... 10,000 @ Million (CPM) Custom: 0
™) Custom: scale by (GRESEEN then shift by Choose...
+ Quality Control Plots
. . ? Close  Run
- Enrichment tests against "
gene set libraries

Plugins to run your
favorite pipeline or
algorithm

genes_expressed
pressing

dispersion

x
)
i
o
o

<

20K 30K 40K 5.0K 0 ol 102 103 10 10 10

Rank of genes_expressed 'V |[M 1 ‘ T cells_expressing v ‘ T

Color Map Axis Color Map Axis Color Map Axis

. Color Axis ‘ ‘
T

Color Axis Statistic: Color Axis Statistic: Color Axis Statistic:

il options | il options Options
| Active Gate - Active Gate

For research use only. Not for use in any diagnostic or therapeutic procedure.



Plugins

Pre-processing Visualization Interpretation
+Dig Deeper

AutoGateCategorical UMAP

FlowSOM

scImpute TriMAP Phenograph
Lex Monacle X-Shift
K-finder ViolinBox ClassyDL
Seurat iCellR SC3
~|l Nk e m
Analyze . Genes ‘ Workspace ‘ Edit
Rename... C{fj Add Median éé.
v Statistic... of
Populat FlowJo Exchange
Count Description
vgﬂgiro Add Workspace Plugin Bts
iii (B:(‘ Remove Workspace Plugins
S ALRA
For research use only. Not for use in ¢ gi: Hi AutoGateCategorical

VD] Explorer



Demo Data Included with Download!

o @® AbSegDemo-AbOligoLib_Expression_Data.st: Ungated...

AbSegDemo-AbOligoLib_Expression_Data.st: Ungated - SeqGeq o [ ) Gene Set Inspector

S ET)

Analyze | Genes Workspace Edit

Name: 2x up in Pop2 vs Popl
Gene View
Description:
Created: 1/18/19 12:14 PM
Modified: 1/24/19 1:50 PM
Gene Count: 21
Gene Set Type: ANALYTIC

X Parameter: fold_change(Pop2 vs Pop1)
Attributes: Y Parameter: g-value(Pop2 vs Popl)
Parent set: All Genes

Cell View
1

New Workspace L Layout Editor  [#] Dimensionality Reduction Ii Normalization

?

Help

v

U' Add Samples... Preferences... ﬂ DownSample IH Quality Control

14 Add from Basespace ,‘\ DRP Vector Inspector Q Clustering

o~ =
[ NON ) Add Samples < 2 .
S 5 2x up in Pop2 vs Popl
= 3 [ Parameters
L : - o 2 ]
|7 Data Files z 3 -
E [] Parameter  fold_chang... g-value(Po... Pop2 Popl
FAVORITES B 6K_PBMC.csv - g £ CDS6 (Ab)  6.55769 4.27e-15 116.096 16.8563
. . . o L -
v DEVICES R AbSegDemo-AbOligoLib_Expression_Data.st L :”f;hj LR el omos oomees
- L . - im y 27e- . y
[ x2 B GSE68981_FPKM_table_si...NA-seq.single_cell.csv e - a2 288 Ji0oer  dzvets  amiors 1
|3 . . H -
B GSE72056_melanoma_single_cell_revised_v5.csv 90 120 . ::FDIC ;g‘:;gj :ge E Z?iz; ;’ggz‘l'“
X 27e- . X
B GSE79130_PRO20151215_C...7cells.single_cell.csv cTsw 2.03852 4.27e-15 4.88125 1.88506
i . tSNE_Run_1 M | T 19G (Ab) 403933 427e-15  32.9784 7.41188
[ GSE86618_34816genes-54...Is-tpm.single_cell.csv | : g - -
| o Ee Color Map Axis KLRK1 2.66567 427e-15  2.60529 035249
{I;]' fl\ GSE89236_PR0O20150814_C1_dge_edl.csv 1 ¥ Color Axis 0 - 8979.3942 CD16 (Ab) 507729 4.27e-15 845.409 15.6705
@ Lupus_merged_from_Immport SDY997_v2.csv = czmB 2.02158 427e-15 537067 215134
{i} =] 1 CD3 (Ab) CD38 (Ab) 7.34518 4.27e-15 62.3346 7.6226
*l Rhapsody_Jurkat-Ramos_RSEC_MolsPerCell.csv FCER1G 253138 4.27e-15 1.62837 0.0383142
Color Axis Statistic: _ CD7 (Ab) 7.47502 4.27e-15 230525 29.9732
FCGR3A 5.51007 427e-15  6.4101 0344828
c uwE | ITGAX 2.17777 4.27e-15 1.26538 0.0402299
KSI'n ? Edit Gene Set Done
iz
av]
! 15034
Format: | CSV, TXT, TSV, TAB, HDFS5 Files
New Folder Cancel ﬁ

“IHW |’ " |lllull WI ||III‘I ‘ I ‘I ” ”l ||| ‘I ”‘” ‘ i \II‘I[I|

I,‘ I 1 | ‘I Ml T
T XA R T |I [ III\I IR TH
I’IIIIIII AU R LR ‘ | (IRt IIIIIMHI

For research use only. Not for use in any diagnostic or therapeutic procedure.



AbSeq Experimental Workflow

Cell stain Cell Sort Cell Capture
¢ f ( | " B
‘\ [ | < "
PBMCs
— - ) ‘.N_’
el
-
S )
( Protein-specific tags \
1904 : NNNN—
§ ] 5 ? — NN\ —
. PR V4 54 A
% 0~ ,‘ - O SEOGED cDNA libraries
M Data analysis —
e Sequencing Library preparation

For research use only. Not for use in any diagnostic or therapeutic procedure.



Poly(A) Ab-oligos allow antibody detection and
readout using sequencing

Ab UMI (Uniq_u_e Poly(A) tail
Molecular Identifier) Allows Ab information to be

Allows increased diversity captured by BD Rhapsody 3’
of molecular barcodes RNA-seq system

PCR handle Ab-specific barcode
Common sequence to allow Unique barcode for
NGS library generation each antibody

For research use only. Not for use in any diagnostic or therapeutic procedure.



Ab-oligos are captured with RNA

For research use only. Not for use in any diagnostic or therapeutic procedure.
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cDNA synthesis after single-cell capture encodes
transcriptome (and Ab-oligo) information on beads

Cell -

capture Univ UMI Poly(dT) cDNA

bead
r \ v J

Cell label and UMI
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BD Rhapsody Bioinformatics

3ridees 2o SEQGEQ

_J

7) Seven
FastQ » .csv File » Insight

‘ J llumina

--->gzip -cd L2I S1 LO01 R1 001.fastq.gCell_Index ABCB1 ABCG2_ALT1ACTA2 ACTR3B [ ) @® AbSegDemo-AbOligoLib_Expression_Data.st: Unga...
@M00805:5:000000000-A0VLL:1:1101:16473: 52803 o o 1 1
NTTGTCATCAGCTGAAGATGAAATAGGATGTAATCAGAC 718930 o o 3 o
TTGGAACTAGGTCAGCTGAAGATCCTGTGAGCGAAGTTC 160403 o o 59 o T
L 720136 0 0 : A 2
#55<<?BBDBDDDDDDFFFFFFHHHHHFHHAFHHHHHHH 727124 o o 1 o
AFHFHHHHHHF GHDDHFBFHDFFHFF FHHHFFA=@BEEE 815380 o o 70 0
@Me0805:5:000000000-A0VLL:1:1101:156023: 257971 o o 83 o
NAGAAATCACAGACATACAAAGCAGTCTGTGTCCTTAGG 46714 o o 12 1
AGCATCTGCCGTCACATTGTTCTGCACACACCGTCCTTG 825447 o o o o
+ 443121 0 (o] 0 1
#5577 ?BBDDEDDDDDGGGGGGIIIIIIIIIIIIIIIIT 493478 o o 4 o
HHHHHHHHHHHHHHHHHHHHHHHHHG GF GEGGGGGGGGG 315769 o o 1 1
@M00805:5:000000000-A0VLL:1:1101:14046: 543894 o o 3 1
NTTTCGTGGAAGTGGGTTACCTGACAGTGTGCACGCCCC 580637 o o 56 o
ACATGAGTGCCTCTCTTTCAGAGCTGTCTGCTTTTTCTG 398887 L 0 42 o
SevenBridges  Projects v

Dashboard Files Apps Tasks Quickstart Interactive Analysis  Settings  Notes

Description Members A Email notifications

Welcome to your new project! E gra:kg:a‘;ﬁr.bl i Color Map Axis

o o o a et b o e e oo e e sy B Color Axis O

oo o o e CDa

« Start exploring the public pipelines straight away

« Install your tools and create workflows & Invite new members . ..
« Upload your own private data Color Axis Statistic:
« Collaborate securely with other researchers
Share your tools, data, and ideas with collaborators
After reviewing the information above, you can continue to use this space for adding notes about your project such

as its aims, experimental context, and any other ideas that you'd like to share with your project members as
everyone will see the same content. You can also use markdown here to add formatting to your notes.

i options

IZ Active Gate

To start adding your description, ciick Add Description below. Analyses Search o

Remember that details of each pipeline execution you run on the Seven Bridges Platform are logged on the
dedicated task page. Tasks Data Cruncher

Good luck with your research! If you get stuck, take a look at the Knowiedge Center.
The Seven Bridges Team

Your executions wil appear here.
Before you start
Add description
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PCA_Run_2

SeqGeq - Protein + RNA Analysis Tools

PCA

PCA_Run_1

tSNE_Run_2

120 =

tSNE_Run_1

For research use only. Not for use in any diagnostic or therapeutic procedure.

q-value(Pop1 vs Pop2)

» \/olcano Plot

— DE Gene Set
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Simple, point and click FlowJo-like interface



Resolution of Treg heterogeneity through single cell
multiomic analyses tools

Resting Treg Activated Treg
CD25**, CD45RA", CD25****, CD45RA-,
Foxp3'ew, CD31* Foxp3h, HLA-DR*

Naive

 HLA-DR and CD45RA expression defines 3 main T-reg subsets (naive, memory,
memory/activated)

* Distribution of these subsets can be altered in disease

 These markers are expressed over a continuum (secondary antigens)

For research use only. Not for use in any diagnostic or therapeutic procedure.



AbSeq Experimental Workflow
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FlowSOM Clustering

Cluster 3

@ Cluster 7 | Q

Cluster 5

Cluster 0

D194 [AbSeq) <CD194 (AbSeq)> CD185 [AbSeq) <CD185 [AbSeq)
183 (AbSeq) <CD183 [AbSeq]
D198 [AbSeq) <CD198 (AbSeq) CD183 [AbSeq) <CD183 (AbSeq)

| | HLADR [AbSeq) <HLADR [AbSeq
D294 [AbSeq) <CD294 [AbSeq)> CD45RA [AbSeq) <CD45RA [AbS

Eight distinct subsets of Tregs were identified
using AbSeq protein readouts

The subsets are defined based on differential co-
expression of CD45RA, HLA-DR, CD183, CD185,
CD194, CD196 and CD294

Cluster 6 %
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Deeper dive into Treg clusters using AbSeq

Cluster3 Cluster6 Cluster 5 Cluster 7 Cluster O
‘ I . CD27 (AbSeq)
: ” I ‘ ‘ || | | CD9S (AbSeq)
||H,”M| | w ’ ’ \ \l , CD7 (AbSeq)
i) A RAMMERTAN! | AT O | CD62L (AbSeq)
HLADR (AbSeq)

NN LI CD28 (AbSeq)
‘ CD49d (AbSeq)

Il
{11

QUL D) ' CD4SRA (AbSeq

"
|II}! W

[ H\ CD38 (AbSeq)
CD183 (AbSeq)
CD196 (AbSeq)
CD152 (AbSeq)
CD279 (AbSeq)
CD357 (AbSeq)
CD278 (AbSeq)
CD194 (AbSeq)
CD185 (AbSeq)
CD161 (AbSeq)
CD31 (AbSeq)
CD39 (AbSeq)
CD294 (AbSeq)
CD103 (AbSeq)

CD45RA

rane - -
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Cluster3 Cluster6 Cluster 5 Cluster 7

CD183 (AbSeq) Protein
CXCR3 RNA
CD18S (AbSeq) Protein
CD194 (AbSeq) Protein
CCR4 RNA

CD45SRA (AbSeq) Protein

PTPRC RNA
HLADR (Abseq) Protein
HLA-DRA RNA

CD294 (Abseq) Protein
PTGDR2 RNA

For research use only. Not for use in any diagnostic or therapeutic procedure.

Negative correlation

Positive then
negative correlation

Positive correlation



Need access to or Help with SeqGeq?

« Get a free 60 day Trial
https://www.flowjo.com/solutions/seqgeqg/free-trial

« SeqGeq Quotes, Technical Support and Questions
SeqGeg@bd.com

Manuals and help documents
docs.flowjo.com/seggeqg

Technical Support
flowjosupport@BD.com

BD Rhapsody - AbSeq Info or any other questions
Timothy.Crawford@BD.com

For research use only. Not for use in any diagnostic or therapeutic procedure.
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