Demo of EPP on OMIP-044 (28-color
Immunophenotyping Human Dendritic) samples

Version 1, November 2021

This demo teaches how to compare AutoGate’s fully automatic gating to the cell types defined in OMIP’s published gating strategy -
http://cgworkspace.cytogenie.org/Tutorials/omip44.png .

For reference, full publication is available here - https://onlinelibrary.wiley.com/doi/10.1002/cyto.a.23331

This document describes how to start in any position of a conventional gating hierarchy and run unsupervised automatic gating (EPP)
and then compare the results between it and any other gating method AutoGate’s HiD matching tools and highlighting tools.

1 Set up the experiment

1.1 Click “Open AutoGate demo experiment” on the main window

[ ] AutoGate (v4.465 production)
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AutoGate responds by showing you the below list of demo experiments available as of November 2021

[ ] [ ] 9 available demos...
Select a demo and click the Ok button..
(To see supporting click buttons Gating or Tutorial)
Basophil Activation Test Publication Tutorial
6 stains by Yael Gamez, Richard B. Moss et al
Macrophages and B cells Publication Gating Tutorial
10 stains by Eliver Ghosn, Leonore Herzenberg et al
CyTOF Panorama data set Publication Gating Tutorial
49 stains by Nikolay Samusi, Garry P Nolan et al
OMIP-069: Forty-Color Full Spectrum Flow Publication Gating Tutorial
) 40 stains by Lily M. Park et al@Cytek Biosciences Inc.

CyTOF Quantitative Comparison Publication Gating
50 stains by Wiliam E. O'Gorman et al@Genentech Inc.
OMIP-047: Hi-D Phenotypic Characterization of B Cells Publication Gating
16 stains by Thomas Liechti, et al.

(o) OMIP-044: 28-Color Immunophenotyping Human Dendritic Publication Gating
28 stains by Florian Mair & Martin Priic
Comparison of CyTOF assays across sites Publication Gating
22 stains by Michael D. Leipold, Hoklen T. Maecker et al
OMIP-044 with EPP: 28-Color Immunophenotyping Human Dendritic Publication Gating
28 stains by Florian Mair & Martin Priic
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1.2 Pick OMIP-44: 28 Color Immunophenotyping Human Dendritic

AutoGate responds by opening up the GatingTree window on the publication’s 4 full stained samples. The bundled
demo has already completed the setup plus the replication of the published manual gating hierarchy for one
sample. This starting point allows you to
e Begin a fully automated analysis playing with AutoGate’s fully automatic tools
or
e Continue with a conventional analysis by dragging and dropping the provided gating hierarchy to other samples



2 Run a fully automated unsupervised analysis with exhaustive projection pursuit (EPP)

2.1 Select CD45+ live cells in the gating tree and then click the toolbar’s Epp button.

[ ION ) GatingTree (AG v4.669.20a+): 2017-09-22 28c OMIP FINAL (FM43)
File Hi-D Edit Search View Preferences Window
Frh, FrcaR@-~CO8mEed T | ® 5% * WET
Identify gates with exhaustion projection pursuit (Epp)...
o Muuv e parey ~ -
samplos, AllCells A5807 FSC-A+ SSC-A- Auto Singlets (peak) CD45+ live q »
8 AliCells A580/ CONCAT_1.1s<3,500,000 events>
(2 Stain set #1
B AllCells A5807 part1, samples_AllCells A5807 part1_030.fcs<2,445,850 of 2,500,000 events>
€ X FSC-A+ SSC-A-<2,144,306/2,445 850 88%>

N Auto Singlets (peak)<1,964,034/2,144,306 92%>

|I:I CD45+ live<1,821,539/1,964,034 93%>
< n CD45+ live CD14-<1,548,953/1,821,539 85%>
() I:I CD14- CD3+<1,057,119/1,548,953 68%>

2.2 AutoGate responds by bringing up the following EPP configuration screen.

L] Configure EPP...
& } Exhaustive projection pursuit (EPP)
- Fully AlColls ASBOT part, samples_AICells ASBOT part_030.fcs" starting

P 9 at  FSCAs SSCA- Auto Singlets (peak) | CD45+ ive

Choose PHENOTYPING reagents (stains/scatter) ..
Use these Do ot use these
BTLA:B610 L » FSC-A (inear)
(AKA: BTLAY, CD272, FLIT6065) F5C-A (logicle)
CCR7:G575 FSC-H (linear)
(AKA: CD197, CUKBRT) FSC-H (logicle)
CD1E:R660 ~ FSCAW (linear)
CD3:U660 | Fscw (logicle)
w4z | ) w | >S5C-Ainean
CDUGTEY. okra, 14 S5C-A (Iogicle)
CAKA: Lous, OKT4, T4) SSC-H (linear)
©DB:8660 o e
: Lou2CD8, Lyt2C08, OKTS, TACDS) -H (logicle)
Co11bVIS SSC-W (inear)
(AKA: CRIA, ITGAM, MAC-1, MACTA, MO1. SSC-W (logicle)
nnnnnnnnnn 3 Time
Event#
Pick reagents using ;F, or [E] or Q 00 <<< Hide advanced options.
Bost balance
5 Polygons W 001 sigma: 3
Use new oo MEX
#of colls..
{ Minimum: 75 ‘
016 20 0.16 l




2.3 Specify the parameter for EPP to gate on

To effectively compare EPP results to the published manual results for a specific sub hierarchy we
need to identify both the parameters that

1. Were used for the manual analysis
2. Those that look informative for the same cell types

2.4 Point EPP at parameters used manually for CD45+ live cells

2.4.1 Click on the tree icon under the 2 parameter lists

[ ] Configure EPP...

Exhaustive projection pursuit (EPP)

N Fully AliCells A5807 part1, samples_AlICells A5807 part1_030.fcs" starting
gate  af FSC-A+ SSC-A- Auto Singlets (peak)  CD45+ live

Choose PHENOTYPING reagents (stains/scatter) ....

Use these Do not use these
BTLA:B610 1t - FSC-A (linear)
(AKA: BTLA1, CD272, FLJ16065) FSC-A (logicle)
CCR7:G575 FSC-H (linear)
(AKA: CD197, CMKBR?) FSC-H (logicle)
CD1c:R660 FSC-W (linear)
e C(g:AU%G)O - FSC-W (logicle)
CD4~6780 = |~ SSC-A (linear)
(AKA: Leu3, OKT4, T4) SSC-A (logicle)
CD8:B660 SSC-H (linear)
(AKA: Leu2CD8, Lyt2CD8, OKT8, T8CDS) SSC-H (logicle)
CD11b:V750 SSC-W (linear)
(AKA: CR3A, ITGAM, MAC-1, MAC1A, MO1. SSC-W (logicle)
~N11~-D740 3 Time
Event #
Pick reagents u:ln or Q O <<< Hide advanced options
Separairiopton=a Pick reagents from GatingTree i
Bastbalance [ opmuIY HHewoy...
Which code base? Polygons via modal clustering e w: 0.01 sigma: 3
Use new C++ MEX
#of cells..
Minimum: 75
KLD levels (0O=normal distributi... 7
1: 0.16 2p:  0.16

See uncompensated? Export gates? g Highlight (back gate) Repeat on other samples?

Concel (GHIND



2.4.2 Select CD45+ live cells in the gating tree

(] [ ] GatingTree for associated reagents picking...
v -~
QEnter GatingTree search terms.. 8
contains
1 Next T Prev =

(22 Stain set #1
B8 AllCells A5807 part1, samples_AlICells A5807 part1_030.fcs<2,445,850 of 2,500,000 events>
€ A FSC-A+ SSC-A-<2,144,306/2,445 850 88%>

1 Auto Singlets (peak)<1,964,034/2,144,306 92%>
I:I CD45+ live<1,821,539/1,964,034 93%>
(‘, I:I CD45+ live CD14-<1,548,953/1,821,539 85%>
( I:I CD14- CD3+<1,057,119/1,548,953 68%>
0% CD4+ CD3+ T cells<769,640/1,057,119 73%>
0% D8+ CD3+ T cells<237,551/1,057,119 22%>

®% PALas onare e 4n 4 nore

AutoGate populates the left list with the parameters that the OMIP investigators used in this sub hierarchy of
their gating tree.

( ] Configure EPP...

Exhaustive projection pursuit (EPP)

B Fully AlCells AS807 partl, samples_AllCells A5807 partl_030.fcs” starting
gate 5t FSC-A+ SSC-A- Auto Singlets (peak) CD45+ live

Choose PHENOTYPING reagents (stains/scatter) ...
Use these Do not use these
BTLA:B610 L) CD32:B710
(AKA: BTLA1, CD272, FLJ16065) (AKA: FCGR2CD32, FeyRIl)
CCR7:G575 CD40:U395
(AKA: CD197, CMKBR?) (AKA: Bp50, MGC9013, TNFRSFS)
CD1c:R660 CD85k:V510
CD3:U660 CD86:U730
(AKA: T3) (AKA: B7-2, B70, CD28L-2, LAB72, |
CD4:G780 CD163:G610
(AKA: Leu3, OKT4, T4) (AKA: M130, MM130)
22136 | CD8:B660 Sirpa:V655
(AKA: Leu2CD8, Lyt2CD8, OKT8, 1 - FSC-A (linear)
CD11b:V750 FSC-A (logicle)
(AKA: CR3A, ITGAM, MAC-1, MAC: FSC-H (linear)
CD11c:R710 FSC-H (logicle)
(AKA: CR4, ITGAX, integrin, p150.¢ FSC-W (linear)
CD14:V710 .
(AKA: LPS-R, Lou, M3, My4) FSCW:]';&;'::)
CD16:U500 éSC . logicl
(AKA: FeyRIll, Leu1) Al ogic e)
CD19:G710 SSC-H (Ilne.ar)
(AKA-BA I antD MRA19809) 3 SSC-H (logicle)
Pick reagents using f'—. or or Q See advanced options >>>

Concel (QENCHED




3 Point EPP at other parameters that appear informative for CD45+ live cells

4 Click on the table icon under the 2 parameter lists

[ ] Configure EPP...

Exhaustive projection pursuit (EPP)

y  Fully AllICells A5807 part1, samples_AlICells A5807 part1_030.fcs" starting
| gate  a¢t  FSC-A+ SSC-A- Auto Singlets (peak) CD45+ live

Choose PHENOTYPING reagents (stains/scatter) ....
Use these Do not use these
BTLA:B610 L CD32:B710
(AKA: BTLA1, CD272, FLJ16065) (AKA: FCGR2CD32, FcyRIl)
CCR7:G575 CD40:U395
(AKA: CD197, CMKBR?) (AKA: Bp50, MGC9013, TNFRSF5)
CD1c:R660 CD85k:V510
CD3:U660 CD86:U730
(AKA: T3) (AKA: B7-2, B70, CD28L-2, LAB72, |
CD4:G780 CD163:G610
(AKA: Leu3, OKT4, T4) (AKA: M130, MM130)
22/3¢ | CD8:B660 Sirpa:V655
(AKA: Leu2CD8, Lyt2CD8, OKTS, 1 > FSC-A (linear)
CD11b:V750 FSC-A (logicle)
(AKA: CR3A, ITGAM, MAC-1, MAC: FSC-H (linear)
CD11¢:R710 FSC-H (logicle)
(AKA: CR4, ITGAX, integrin, p150.¢ > FSC-W (linear)
62’1(:?\[’7:;(; Leu, M3, My4) FSCAW (logicle)
(AKA: LPSR, Leu, M3, My > SSC-A (linear)
CD16:U500 S5C-A (logicl
(AKA: FeyRIll, Leu1) -A (logicle)
CD19:G710 SSC-H (linear)
[AKA-BA | AdD MRA12909)\ ‘ SSC-H (logicle)
Pick reagents using i':'i or Q, See advanced options >>>

Pick from ReagentTable = weighing more

of the reagents' KLD and distribution etc. ncel

AutoGate shows a table of reagents with those currently used by EPP selected in a gold color.



5 Select parameters that have high KLD but are not already selected

Ensure that the reagents are sorted by highest to lowest KLD (Kullback Leibler divergence). KLD scores
from 0 to 1 measure who closely a data distribution resembles the normal distribution. 0 is most
resemblance and thus least interesting/informative structure.

([ ] [ ) ReagentTable AllCells A5807 part1, samples_AllICells A5807 part1_030.fcs

Marker |sm_<||?1f(o<) 1 x::;:::&mnem ‘ Median ‘ Stain/fluorophor ‘ Mean ‘ 3:’;?;: Z:Jesd izr;v. ‘ r?:sgt' ‘ Logicle W ‘ na:le ‘ ghan
CD14 059 N 28 V710 3k 7k 113 0.38 0678 262,144 20
Sirpa 0.58 N S El -93 V655 2k 5k 222 0.41 0.852 262,144 19
CD11b 058 NN I | 71 V750 2k 5k 152 0.39 0.791 262,144 21
CD3 055 NN I N . 4k U660 5k 5k 4k 0.89 1.078 262,144 27
CcD19 047 | N I -115 G710 621 2k 159 0.28 0.839 262,144 33
CD40 044 | B I -440 U395 485 2k 417 0.2 1.086 262,144 23
cD8 041 N I IR | 60 B660 889 2k 144 0.36 0.793 262,144 9
CD32 039 N 1 155 B710 863 2k 171 048 0.967 262,144 10
CD11c 0.33 R [ B 135 R710 1k 3k 200 0.44 0.788 262,144 13
CCR7 03 N I 1Im 809 G575 2k 2k 922 0.83 0.75 262,144 30
CX3CR1 03 NN 20 V450 477 1k 128 0.43 0.679 262,144 15
CD85k 028 N N e 94 V510 431 901 79 0.48 0.585 262,144 16
CD4 02 N TN I'mEI| 580 G780 1k 2k 674 0.88 0733 262,144 34
HLA-DR 028 NN HN == 187 R780 2k 5k 316 0.48 0799 262,144 14
CD16 025 N N I 135 U500 907 2k 138 0.36 0.667 262,144 25
CD163 0.23 B ' 74 G610 450 1k 132 0.36 0.762 262,144 31
CD56 022 N 0 I 138 U570 752 2k 235 0.31 0976 262,144 26
CD86 02 | W -51 U730 43 674 140 0.06 0933 262,144 28
CD45RA 0.16 N N . 688 V570 2k 2k 690 0.69 0.658 262,144 17
CD141 015 H'EH NI 2 V610 124 735 99 0.17 0.712 262,144 18
SSC-A 0.1 . 1N B 35k N/A 49k 35k 10k 143 1.107 262,144 4
SSC-H 0.07 . [ 1IN 1] 33k N/A 44k 28k 9k 1.59 0.739 262,144 5
CD38 0.07 B 1 . 316 B780 756 1k 422 0.58 0.843 262,144 11
CD123 006 N ' I 395 V780 712 2k 196 0.43 0.812 262,144 22
CD80 0.06 N B -19 G660 53 1k 144 0.04 0.857 262,144 32

All (22/34) ¥ Cancel .~ Pick (22)



Add (mac key + select / Ctrl key + select) the 6 reagents with the highest KLD that are not already

selected: Sirpa, CD40, CD95, CD32, CD85 and CD163

(] (] ReagentTable -->"Marker": biomarker/specificity of reagent

varker | 4005 v | Modin | saimoopror | wean | SonEY | QoS | PO | ogoew | | g
CD14 059 N T 28 V710 3k 7k 113 0.38 0678 262,144 20
Sirpa 058 NN N .| 93 V655 2k 5k 222 0.41 0.852 262,144 19
CD11b 058 N I ' | 71 V750 2k 5k 152 0.39 0.791 262,144 21
CcD3 055 RN N N 4k U660 5k 5k 4k 0.89 1.078 262,144 27
CD19 047 i N I -115 G710 621 2k 159 0.28 0.839 262,144 33
CD40 044 | B IS -440 U395 485 2k 417 0.2 1.086 262,144 23
CcD8 041 N I | | 60 B660 889 2k 144 0.36 0793 262,144 9
CD32 039 N1 I 155 B710 863 2k 171 0.48 0.967 262,144 10
CD11c 033 _ [ 135 R710 1k 3k 200 0.44 0.788 262,144 13
CCR7 03 HEN "N I 809 G575 2k 2k 922 0.83 075 262,144 30
CX3CR1 03 N N 20 V450 477 1k 128 043 0679 262,144 15
CD85k 028 N ' NS N 94 V510 431 901 79 0.48 0585 262,144 16
CD4 028 N "N I'mml 580 G780 1k 2k 674 0.88 0733 262,144 34
HLA-DR 028 ' N = 187 R78( 316 0.48 0799 262,144 14
cD16 025 NN N NN 135 USOC 209 KoY S e ees 138 0.36 0667 262144 25
CD163 023 N I ' 74 G61( Informativeness. 132 0.36 0.762 262,144 31
CD56 022 N 1 I 138 U5T7( ® Higher indicates the data has 135 0.31 0.976 262,144 26
cDss 02 N NI I 51 U7 ® 5RO Intioates the dataresembles 140 006 0933 262144 28
CD45RA 016 W N . 688 V57( the normal distribution 390 0.69 0.658 262,144 17
CD141 0.15 HE'E 2 Ve1( 99 0.17 0712 262,144 18
SSC-A 01 [TH B 35k N/A 49k 35k 10k 1.43 1107 262,144 4
SSC-H 007 _ TR 1] 33k N/A 44k 28k 9k 1.59 0739 262,144 5
CD38 007 N W s 316 B780 756 1k 422 0.58 0.843 262,144 11

"Marker": biomarker/specificity of reagent x Cancel  Pick (27)

All (27/34)



6 RunEPP

If your EPP configuration settings match the screenshot below then click the Ok button to run EPP!!

() Configure EPP...

Exhaustive projection pursuit (EPP)

¥ Fully AliCells A5807 part1, samples_AlICells A5807 part1_030.fcs" starting
| gate 5t FSC-A+ SSC-A- Auto Singlets (peak) CD45+ live

Choose PHENOTYPING reagents (stains/scatter) ....

Use these Do not use these

BTLA:B610 L CD86:U730

(AKA: BTLA1, CD272, FLJ16065) (AKA: B7-2, B70, CD28L-2, LAB72, Ly58, M(
CCR7:G575 - FSC-A (linear)

(AKA: CD197, CMKBRY) F . (logicle)

27/47 CD1c:R660 FSC-H (linear)

CD3:U660 FSC-H (logicle)

(AKA: T3) V (linear)

CD4:G780 S (logicle)

A Lous, 06T ) . 5G4 (i)

Pick reagents using i'!'i or or O

% <<< Hide advanced options

r Separatrix options...

Best balance e r Splitting method...
r Which code base? DBM cluster selections 8 0.01 3
Use new C++ MEX A
r# of cells..
ini H Apply to Trim leaf
Minimum: 50 branches? v gates?

Test: 0.25 STOP: -10 Never

r KLD levels (0=normal distribution) Cluster brightness levels
0—‘ {

Line color
v

r XY axis selection, avoid IF ...

Very uninformative: KLD<=.14

See uncompensated?

Cluster detail (low recommended)

Max # 0

clusters

| o

Export gates? g Highlight (back gate)

Repeat on other samples?

Cancel




On a 6 core MacBook it takes EPP around 10 minutes to

1. Go through all X/Y pairings and find the top pairing where the data splits into two parts that have the
best separation and are closest to each other’s size

2. Narrow each of the two parts and repeat step 1 finding the next best data split to narrow into

3. Stop repeating steps 1 and 2 when good 2 way splits are no longer available

EPP in progress

File Hi-D Edit Search View Preferences Window

Frh s, oo BRG-~EHhomemE T I W 50% ¢ % aEHT

AllCells A5807 part1 ve Ul e -
4 2 ts] CD45+ | Epp bal. d, #=50, =10 %,
samples_AlCells A5807 P SN e mentot <

> All samples

Compensation Controls
FMO w/o CD26:B515 for 'Stain set #1'
B AliCells A5807 CONCAT_1.fcs<3,500,000 events>
Stain set #1
B AllCells A5807 part1, samples_AllCells A5807 part1_030.fcs<2,445,850 of 2,500,000 events>
< N FSC-A+ SSC-A-<2,144,306/2,445,850 88%>
m Auto Singlets (peak)<1,964,034/2,144,306 92%>
I:I CDA45+ live<1,821,539/1,964,034 93%>
{\- I:I CDA45+ live CD14-<1,548,953/1,821,539 85%>
€| 9% CD16 CD14+<255,976/1,821,539 14%>
(\| N CD16+ CD14+<16,220/1,821,539 0.89%>
{,| EP\P; balanced, min#=50, reuse=10 %, 27D, low, kld=0.25, ms=-10/4<1,821,539/1,821,539 10(|

@ [ ] Epp: (low) AliCells A5807 part1, samples_AllCells A5807 part1_030.fcs...

ql?«f ¥ [2 parents] CD45+ live ( ‘|Epp balanced, min#=50, reuse=10 %, 27D, low, kld=0.25, ms=-10/4 , 1,821,539 cells
i Best balance=CD19/CD14, separatrix=0.012%
‘*: 101/171 2D projections.
s a
Wine
L

Cancel

When adding to GatingTree...
’V Create gate's plot image—‘

[ [
R ? Running Epp (exhaustive projection pursuit)
iA = [ Exhaustively gating 1,779k events

Time spent: < 0.01 secs'




EPP completed

00 GatingTree (AG v4.669.20a+): 2017-09-22 28c OMIP FINAL (FM43)
File Hi-D Edit Search View Preferences Window
Flh s FeooBe~E e T 1 50% * TET

(2)
AllCells A5807 partt, FSC-A+ SSC-A- Auto Singlets (peak) ~ CD45+ live

B AllCells A5807 part1, samples_AllCells A5807 part1_030.fcs<2,445,850 of 2,500,000 events>
{','3' m FSC-A+ SSC-A-<2,144,306/2,445,850 88%>

FJ Auto Singlets (peak)<1,964,034/2,144,306 92%>

I:I CDA45+ live<1,821,539/1,964,034 93%>
{ I:I CD45+ live CD14-<1,548,953/1,821,539 85%>
(| 0% cp1e CD14+<255,976/1,821,539 14%>
(/| ﬁ’.’ CD16+ CD14+<16,220/1,821,539 0.89%>
(I:-|EPE; balanced, min#=50, reuse=10 %, 27D, low, kld=0.25, ms=-10/4<1,821,539/1,821,539 100%>
{L‘i-‘ EPp CD19- Sirpa<1,572,302/1,821,539 86%>
EFp CD3+ CD11c<1,059,288/1,572,302 67%>
{Z.-“ EF‘p CD4+ CD8<816,746/1,059,288 77%>
(_:::‘ EPp CD4- CD8+<242,542/1,059,288 23%>
EPp CD3- CD11c+<513,014/1,572,302 33%>
{ﬁ"» EF'p Sirpa+ HLA-DR+<356,686/513,014 70%>
{ZZ-“ EF‘p Sirpa HLA-DR-<156,328/513,014 30%>
{Ii= EFp CD19+ Sirpa-<249,237/1,821,539 14%>

EPp CD3<247,524/249,237 99.31%>
< EFp CD80 CD11b-<242,130/247,524 98%>
4> BPn CD80+ CD11b<5,394/247,524 2.2%>
EF'p CD3+<1,713/249,237 0.69%>
4> B CD4+ CD8<1,370/1,713 80%>
< EFp CD4- CD8+<343/1,713 20%>

Bl FMO1 CD40, samples_FMO1 CD40_033.fcs<2,500,000 events>

—aaAn AvsAAN . —aaAA ANIAAMRL AnF -

;AT 4 Refresh = & Edit plot



7 Compare EPP to OMIP investigator's manual gates
When EPP completes its run it then shows the menu for running AutoGate’s matching between your fresh
new EP gates and the OMIP investigator's manual gates for the same data

7.1 Select Configure MDS & HiD match from H->2 toolbar

[ ] (] GatingTree (AG v4.669.20a+): 2017-09-22 28c OMIP FINAL (FM43)

File Bz/E®N Edit Search View Preferences Window

& B Identify T 1| W 5% * 2
. EPP (Exhaustive Projection Pursuit) b Er=|

)

AllCe Explanation
FSC-A+ SSC-A- Auto Singlets (peal

Visualize

%2 MDS (multidimensional scaling) M
Phenogram(s) P
MDS & phenogram(s)
Heat map XE
Parameter reduction X {U
Configure 1_030.fcs<2,445,850 of 2,500,000 events>
Phenograms 4P B
Parameter reduction 43U
Prev Hi-D gate selection(s) (16/17) #— - —
Next Hi-D gate selection(s) (1/17) #—

Clear Hi-D gate selection history g2 68%>
4> || CD19- CD3<243,205/1,548,953 16%>
4 I:I CD19+<246,090/1,548,953 16%>
€| 9% CD16 CD14+<255 976/1,821,539 14%>
€| "] CD16+ CD14+<16,220/1,821,539 0.89%>
4 B, balanced, min#=50, reuse=10 %, 27D, low, kld=0.25, ms=-10/4<1,821

BE FMO1 CD40, samples_FMO1 CD40_033.fcs<2,500,000 events>
B FMO3 CX3CR1, samples FMO3 CX3CR1 035.fcs<2,500,000 events>




7.2 Start matching

Ensure your settings match as below

<

Multidimensional scaling & Hi-D matching

FSC-A+ SSC-A- Auto Singlets (peak) CD45+ live

[2 parents] CD45+ live {»\"Epp balanced, min#=50, reuse=10 %, 27D, low,
kld=0.25, ms=-10/4

Select which stains/scatter to match on...

Use these Do NOT use these
BTLA t cD86
CCR7 FSC-A
CD1c FSC-H
CD3 FSC-wW
CD4 4= | SSC-A
27/34 | cD8 SSC-H
cD11b = | ssc-w
CD11c
CD14
CD16
CD19
CD26
falak U] b
Pick reagents using i':'i or or Q O <<< Hide advanced options
r Matching method...
Separate plots for 2+ groups?
Mass+distance similarity accelerated by overlap (e.g. EPP and non EPP)?
r Merge candidates...
Unlimited matches per subset £} Best + top 1.5 * N matches {
v Pause if the above limit is exceeded?
r Match restrictions...
Disallow match IF the number of parameters 0 Deviation untt thresholds...
that are too far apart is more than...
Scatter 2 Stain 4
Logicle data S standard deviation o3

Cancel Ok



7.3 Evaluate matching
AutoGate shows you a resulting MDS (multi-dimensional scaling) display. This offers many features for
comparing the EPP gates to the OMIP investigator’'s gates.

[ ] [ ] MDS/Hi-D match (AG v4.669.20a+): 26D, best + top 1.5 * N "QFxF matches", 29 bins): 2017-09-22 28c OMIP FINAL (FM43)
Ea;i k f‘t (7% ;.‘l'- 5 ] E h @ 0 E] E &  Names: Nonames % Prediction 'I'..[: Phenograms >> & Parameter reduction

74 subsets (33 unmatched)’ Ajcelis A5807 part1, samples_AlICells A5807 part1_030.fcs

25 subsets (1 U"matched)’ Ajcells A5807 part1, samples_AllCells A5807 part1_030.fcs in 1,821,539 events of "CD45+ live"
in 1,821,539 events of "CD45+ live" (Epp balanced, min#=50, reuse=10 %, 27D, low, kld=0.25, ms=-10/4)
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{% " Readings:



The quickest quantitative summary can be found by clicking on the table button of the toolbar which then
shows best to least match with supporting statistics.

<

[ ] [ ] Hi-D match (AG v4.669.20a+): 26D, best + top 1.5 * N "QFxF matches", 29 bins): 2017-09-22 28c OMIP FINAL (FM43)
@ @ & nm E « E & O |QIF- i Readings: 0 QFMatch (Hi-D match) [ ¢ ) LAEICIoA G A (1UNMATEHEDD, tost=q1/74 (2150
“ [ [ 2 | o | o | e | opee | 5" | o | i | ]

® 12 NKcells 10 93.7% 95.4% 1 8% 142k NA 83 N/A N/A 16
.84 \K cells D16+ CD1c- Eny 10 93.7% 95.4% 2 0% 64  NA 3335 N/A N/A 16
.85 \K cells CP1e- B 10 93.7% 95.4% 2 0% 61 NA 3342 N/A N/A 16
.70 NK cells Sitpa- CD8- Er, 10 93.7% 95.4% 2 0% 139  N/A 4777 N/A N/A 16
®73  NK cells CD16* CX3CR1+ Eny 10 93.7% 95.4% 2 7.3% 120k N/A 4873 N/A N/A 16
.7 N\K cells CD56+ CD45RA+ Eq, 10 93.7% 95.4% 2 0.1% %k  NA 4893 N/A N/A 16
.75 NK cells CD56* Sirpa- Eq 10 93.7% 95.4% 2 0% 698  N/A 4907 N/A N/A 16
.76 K cells CD38- CD8- By 10 93.7% 95.4% 2 0% 250  N/A 4997 N/A N/A 16
77 NK cells €038+ CD8- Ey 10 93.7% 95.4% 2 0% 56  NA 5004 N/A N/A 16
.78 K cells CD45RA- By 10 93.7% 95.4% 2 0% 91  NA 5012 N/A N/A 16
10 pN 7 98.8% 96.8% 1 2.5% 44k NA 78 N/A N/A 10
28 ) CDS6- HLA-DR- Eg, 7 98.8% 96.8% 2 0% 246 N/A 633 N/A N/A 10
29 ) CDs6-CD11b- B, 7 98.8% 96.8% 2 0% 213 NA 718 N/A N/A 10
3 N CD45RA+CD38- Eg, 7 98.8% 96.8% 2 0.2% 4  NA 1361 N/A N/A 10
3y CD11b-CD26- Eg, 7 98.8% 96.8% 2 0% 8  NA 1560 N/A N/A 10
3 )y CD11b-CD26+ Eg, 7 98.8% 96.8% 2 0% 60 NA 1567 N/A N/A 10
38 N CCR7-Egy 7 98.8% 96.8% 2 2.2% 3%k NA 1599 N/A N/A 10
18  Test 19+ CCR7+ 45RA+ 80- 11b- 6 99.5% 97.6% 1 11.2% 198k  N/A 104 N/A N/A 4
19 Test CD4- CD80 6 99.5% 97.6% 1 0.6% 1Mk NA 107 N/A N/A 4
20 Test CD80- BTLA+ 6 99.5% 97.6% 1 0.3% 5k N/A 11 NA N/A 4
21 Test CD80 BTLA+ 6 99.5% 97.6% 1 0.2% 3k NA 113_N/A N/A 4




7.4 Mass + Distance similarity and overlap (F- measure)

Click the highlighted buttons from the toolbar to view the graphs

o - i 3 o ! |
s (Q +# e E ﬁa fh Rbadings: ﬁ QFMatch (Hi-D match) £ MATCH sets: training=24/25 (1UNMATCHED!) 4o gt=41/74 (33NEW!) 0
Mat- Similarity Overlap # of Gate Parent Non Epp
# ‘ Name | ches ! | (QFMatch) (F-measure) Plot | Freq. ‘ events | Orphans ID omphans orphans Rank
® 12 NKcells 10 93.7% 95.4% 1 8% 142k N/A 83 N/A N/A 16
.84\ nalle CD16+CDIC: Eoy 10 93.7% 95.4% 2 0% 64  NA 3335 N/A N/A 16
65 @00 | % Overlap (F-measure) | 27 N NA 16
70 % Mass+distance similarity (@"M2t") median/mean=98.8/96.2% | % Overlap (F™me35U®) median/mean=95.4/89.0%
: MATCH sets: training=24/25 (! UNVATCHED]) 4oq4=gq/74 (33 NEW)) 9 MATCH sets: training=24/25 (1 UNVIATCHEDI) 4o gt 4q/74 (33 NEW) L7 INA N/A 16
®73 o . ot 50 4873 N/A N/A 16
T4 9! 4893 N/A N/A 16
] ]
g 20 g 40
75 WS 9 5 4907 N/A N/A 16
€ £ ,
6 | g™ 9t 5% 4997 N/A N/A 16
Q £
S K RT) 9 320 5004 N/A N/A 16
o o
.78 WA= s o 5012 N/A N/A 16
19 9 78 NA N/A 10
0 i ML oL mm ] ; |
28 0 20 40 60 80 100 ot 0 20 40 60 80 100 633 N/A N/A 10
- % mass+distance similarity [See fatse +/- | % overlap [‘see false +/-|
- - — %. 718 N/A N/A 10
34 ) CD45RA+CD38- Er, 7 98.8% 96.8% 2 0.2% 4  NA 1361 N/A N/A 10
35 ~+. CD11b-- CD26- En 7 aa aoz ar or n noz. ok NI/A AERA NIA NI/A an

7.5 Prediction Adjudicator
This helps determine how well one classification’s subsets predict another’s. PA reorganizes the
predicting classifier’s subsets into predicting subsets: true positive, false positive and false negative
subsets. PA determines whether the false positives or false negatives have more QFMatch based
similarity to the predicted subset.

Click the green +- button available in the top right corner of the above table



Hi-D match (AG v4.668.20a): 26D, best + top 1.5 * N "QFxF matches", 29 bins): 2017-09-22 28c OMIP FINAL (FM43)

E % oo ﬁF- | Readings: (n ] QFMatch (Hi-D match) MATCH sets: training=24/25 (* NUATCHEDD, test=ati74 (21EHD *a B i ,
# Name | Mat- 1 ’ Similarity ‘ Overlap ‘ ‘ #of ‘ Gate ‘ Parent | Non | See pred'igi:: accuracy in Pred%c'(ionAdjudicat?\
ches (QFMatch) (F-measure) Plot Freq. events Omhans ID orphans omphans ] ‘ ’7 B
® 12 NKcells 10 93.7% 95.4% 1 8% 142k N/A 83 N/A N/A 16
.84 \K cells CD16+ CD1e- By 10 93.7% 95.4% 2 0% 64 NA 3335 N/A N/A 16
.85 \K cells CP1c B 10 93.7% 95.4% 2 0% 61 N/A 3342 N/A N/A 16
PA results below
( ] [ ] PredictionAdjudicator 25 X 73 subsets
@ B« 45 157 similarity true+/false+/false-: 92.6%/76.2%/74.7%; Test set wins 15/25.
Subset (class) name 1 z’:ﬁzﬁh) ::ZMS | Freq. 3 :;veﬂap ‘Sﬁfe‘ 2 lst;‘bw | # :1:;; | Rank |
CD141 DCs Predicted N/A 708 0% N/A predicted 89 13 NA - N/A
D141 DCs Talse * 88.3% 215 0% 0% false + 89.2 63 N/A N/A
CD141 DCs Talse - 70.5% 66 0% 17.1% false - 89.3 64 N/A N/A
CD141 DCs true* 97% 642 0% 95.1% true + 89.1 62 NA - N/A
CD16 CD14+ Predicted N/A 250k  14.6%  N/A predicted 120 24 NA ® N/A
CD16 CD14+ false * 79.7% 2k  0.1% 0% false + 120.2 94 N/A N/A
CD16 CD14+ false- 75.8% 2k 0.1% 1.8% false - 120.3 95 N/A N/A
CD16 CD14+ tUe* 99.8% 248k 13.6% 99.5% true + 120.1 93 NA ® N/A
CD16+ CD14+ Predicted N/A 16k 0.9% N/A predicted 121 25 NA - N/A
CD16+ CD14+ false * 71.8% 414 0% 0% false + 121.2 97 N/A N/A
CD16+ CD14+ false- 78.4% 2% 0.1% 21.7% false - 121.3 98 N/A N/A
CD16+ CD14+ fue* 97% 14k 0.8% 93.5% true + 121.1 9 NA - N/A
CD1c+ DCs Predicted N/A 7k 0.4% N/A predicted 96 16 NA - N/A
CD1c+ DCs false * 85.1% 4 0.2% 0% false + 96.2 72 N/A N/A
CD1c+ DCs false - 71% 671 0% 16.6% false - 96.3 73 N/A N/A
CD1c+ DCs tUe* 97% 7k 0.4% 95% true + 96.1 71 NA - N/A
pN Predicted N/A 44k 2.6% N/A predicted 78 10 NA - N/A
DN DCs CX3CR1 CD3g+ Predicted N/A 4% 02%  NA predicted 95 15 NA - N/A
DN DCs CX3CR1 CD3g+ false * 65.4% 9%  0.5% 0% false + 95.2 69 N/A N/A
DN DCs CX3CR1 CD38+ false - 99.6% 4 0.2% 98.9% false - 95.3 70 NA - N/A
DN DCs CX3CR1 CD3g+ fHe* 63.9% 38 0% 2% true + 95.1 68 N/A N/A
DN DCs CX3CR1+ CD3g- Predicted N/A 53  3.1% N/A predicted 93 14 NA - NA
DN DCs CX3CR1+ CD3g- false * 65.8% Kk  0.1% 0% false + 93.2 66 N/A N/A
DN DCs CX3CR1+ CD38- false - 59.2% 188 0% 0.7% false - 93.3 67 N/A N/A
DA DOe AV20DRAL OD true + QQ Q% 53k 2 9% Q9 8% true + 93.1 AR N/A . N/A




7.6 Get False positive/negative rate

Click ‘See false positive/negative results’ blue button available on the top right corner of the toolbar
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— See false positive/negative results

-

() [ ) UST "teach" found 24/25 cell types in 1 sample!
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