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Post-clustering analyses

* Clusters or populations => features
* cell counts in every sample
* MIFI of selected markers in every sample

* |dentify the clusters that have a feature that makes a
difference according to the question

* Time consuming and error prone if not automated

* Few software to perform an automated analysis, e.g.
R/diffcyt, or commercial software



Key points

* Data quality is important
* How to control it?

* Results reporting is important
* Underestimated
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Errors in figures

* automate p-values drawing
* automate points labelling
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Objectives

* Control quality of features

* Reliable graphics

 Differential Abundance (percentage)
* Differential State (MFI)

* Import
e cluster features and FCS annotations
* from various software

* Graphical User Interface



analycyte

* Control quality of features

e Differential Abundance (percentage) ‘o,oﬁe

* Differential State (MFI) ‘ea‘w' ot%®
eV

* Reliable graphics

* Import
* cluster features and FCS annotations
* from OMIQ, FlowJo, text files

* Graphical User Interface (R/Shiny)

A-S. Chrétien
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Dataset
Article el
e Comprehensive innate immune profiling of
I chikungunya virus infection in pediatric cases
% ‘i«* < Srogere k- } Daniela Michimayr®', Theodore R Pak*' (2, Adeeb H Rahman?*3, El-Ad David Amir*,

, Seunghee Kim-Schulze??, Maria Suprun®, Michael G Stewart*, Guajira P Thomas®,

Eun-Young Kim*
Angel Balmaseda®, Li Wang?, Jun Zhu?(2, Mayte Suaréz-Farifas®, Steven M Wolinsky®,

Andrew Kasarskis® & Eva Harris®

We performed whole-blood RNA-seq,
37-plex mass cytometry of
peripheral blood mononuclear cells
(PBMCs), and serum cytokine
measurements of acute- and
convalescent-phase samples
obtained from 42 children
naturally infected with CHIKV. Semi-
supervised classification and
clustering of single-cell events into 57
sub-communities of canonical

leukocyte phenotypes revealed a
monocyte-driven response to acute
infection, with the greatest expansions
in “intermediate” CD14++CD16+
monocytes and an activated
subpopulation of CD14+
monocytes. Increases in acute-
phase CHIKV envelope protein E2
expression were highest for
monocytes and dendritic cells.
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0823E3E4

@ Dashboard

S Dataset

[E: Export Project

BB Expert View

# Session information

Delete Session
~
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> history

Dataset
Feature Set
MUMBER OF FCS NUMBER OF CLUSTERS NUMBER OF MARKERS NUMBER OF CELLS
86 29 a 37 1069654
‘ Copy ‘ ‘?‘ ‘ Print ‘ Search: | ‘ Copy ‘ ‘ SV ‘ ‘ Print ‘ Search:
FCS information table Cluster information table
fes_id filename acqdate patient_id conc cluster_id n_cells CellSubset
11758 Acute 1 160406_EHA001_1758_1_Patients_Acute.fcs.astrolabe.fes  2016-04-06 1758 AcL 1 52418 B Cell (CD27-)
2 1758 Conv 2 160406_EHAQ001_1758_1_Patients_Conv.fcs.astrolabe.fcs 2016-04-06 1758 Col 10 104785 CD4+T Cell (Naive)
31760 Acute 3 160406_EHA001_1760_1_Patients_Acute.fcs.astrolabe.fes  2016-04-06 1760 AcL 11 22851 CD4+ T Cell (Treg)
41780 Conv 4 160406_EHA001_1760_1_Patients_Conv.fes.astrolabe.fes 2016-04-06 1780 Cal 12 665642 CD4-CD2- T Cell
51773 Acute 5 160406_EHA001_1773_1_Patients_Acute.fcs.astrolabe.fes  2016-04-08 1773 AcL 13 15246 CD&+T Cell (Central Memory)
61773 Conv B 160406_EHAQ01_1773_1_Patients_Conv.fcs.astrolabe.fcs  2016-04-08 1773 Col 14 2564 CD&+ T Cell {Effector Memory)
7 1785 Acute 7 160406_EHA001_1785_1_Patients_Acute.fcs.astrolabe.fcs 2016-04-06 1785 ACL 15 13593 CDa+T Cell (EMRA)
81785 Conv 2 160406_EHAQ01_1785_1_Patients_Conv.fcs.astrolabe.fcs  2016-04-06 1785 Col 16 97722 CD&+T Cell (Naive)
91790 Acuts Q 160406_EHA001_1790_1_Patients_Acute.fcs.astrolabe.fcs  2016-04-08 1780 ACL 17 10189 CM- HLADR+_unassigned
10 1790 Conv 10 160406_EHAQ01_1790_1_Patients_Conv.fcs.astrolabe.fcs  2016-04-06 1780 Col 12 23598 CM-_unassigned
4 3 e
— Showing 1to 10 of 25 entries Previous ‘ i1 ‘ 2 3 MNext
Showing 1 to 10 of 86 entries Previous ‘ 1 ‘ 2 3 4 5 9 Next —
‘ Copy ‘ ‘ csv ‘ ‘ Print ‘ o Search:
Marker information table
fcs_colname desc range minRange maxRange marker_class
In113Di CD57 1734 0 1733 state
In115Di CD45 573 0 572 state
Nd142Di CD19 676 0 675 type
Nd143Di CD45RA 1137 0 1135 type
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S acqdate - R session info
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10 (acqdate), ncells (Number of Cells)

Copy (CSV  Excel Print
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1 Featu res Summary Table of contents
1 Features summary
Samples informations Metacluster informations Markers informations 2 Presence / Absence data

3 Number of cells Barplot

4 Density Heatmap

5 MFI's Heatmap

6 Mfi x Abundance Heatmap

Sample table with information on conditions (cond), batch (acqdate), ncells (Number of Cells)

Copy (CSV  Excel Print
7 Abundance Heatmap

Show entries 8 PCA of samples using percentages per
cluster
Search: 9 PCA of samples using MFI
Glossary
percent.cluster Number.of.Cells fes_id filename .
R session info
All All All Al References
82.76 7944 1 160406_EHAO001 1758 1 _Patients_Acute.fcs.astrole
89.66 13727 2 160406_EHA001_1758_1_Patients_Conv.fcs.astrola
89.66 12080 3 160406_EHAO001 _1760_1_Patients_Acute.fcs.astrole
93.1 11500 4 160406 EHA001 1760 _1 Patients_Conv.fcs.astrola
86.21 6981 5 160406_EHAO001_1773_1_Patients_Acute.fcs.astrole

Showing 1 to 5 of 86 entries
Previous12345...18Next

e percent.cluster : Percentage of clusters with cells (> 10 cells) in this fcs. see |
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5 MFIl's Heatmap

All Samples

CD3

Marker expression

0 02505075 1

Debris (0.11%)

B Cell (Memory) (2.25%)

B Cell (CD27-) (4.9%)

B Cell unassigned (6.59%)
Monocyte (CD14+ CD16+) (1.81%)

Plasmacytoid Dendritic Cell (0.66%)
Dendritic Cell (Type 2, CDlc+) (0.3%)
Dendritic Cell (Type 1, CD141+) (0.16%)
Monocyte (CD14- CD16+) (0.7%)

CM- HLADR+ unassigned (0.95%)
Root unassigned (5.27%)

CD8+ T Cell (EMRA) (1.27%)

NK Cell (CD56+ CD16+) (6.81%)

NK Cell (CD56+ CD16-) (2.03%)

B Cell (Plasmablast) (0.45%)

Basophil (0.18%)

CM- unassigned (2.21%)

CD4+ T Cell (Effector Memory) (0.82%)
CD4+ T Cell (EMRA) (0.23%)

CD4+ CD8+ T Cell (9.5%)

CD4+ T Cell (Naive) (9.8%)

CD4+ T Cell (Central Memory) (6.46%)
CD4+ T Cell (Treg) (2.14%)

CD8+ T Cell (Naive) (9.14%)

CD8+ T Cell (Central Memory) (1.43%)
CD8+ T Cell (Effector Memory) (0.24%)
T Cell_unassigned (0.01%)

CD4- CDS8- T Cell (6.23%)

Count[x]

15



QC report

o
]

L

Acute

Marker expression

. .
0 02505075 I

Debris (0.13%)
B Cell (Memery) (1.36%)

B Cell (CD27-) (3.94%)

B Cell_unassizned (5.26%)
Monceyte (CD14+ CDLE+) (3.58%)

Plazmacytoid Dendrtic Cell (1.11%)
Deendritic Cell (Type 2, CD1e+) (0.02%)

Dendritie Cell (Type 1, CD141=) (0.26%

Monoeyte (CD14- CD16+) (0.96%)
CM- HLADR~+_unaszigned (1.46%)
Root unassigned (3.99%)

CD3+ T Cell (EMEA) (1.45%)

MK Cell {CD36+ CD16+) (7.52%)

NEK Cell (CD36+ CD16-) (2.48%)

B Cell (Plasmablazt) (0.536%)

Basophil (0.08%)

Ch-_unassizned (2.42%)

CDéd+ T Cell (Effacter Memery) (1.22%)
CDd-+ T Cell (EMEBA) (0.27%)

CD4+ CDE+ T Cell (6.35%)

CDd+ T Cell (Maive) (7.37%)

CD4d+ T Cell {Central Mamoery) (6.99%)
CD4+ T Cell (Treg) (1.94%0)

CD3+ T Cell (Maive) (6.12%)

CD3+ T Cell {Central Memery) (1.03%)
CD8+ T Cell (Effecter Memery) (0.25%)
T Cell_unaz=signed (0.01%)

CD4- CDE-T Call (3.9%)

Marker expression

[ .
0 02505075 1

Diebris (0.1%)

B Cell (Memery) (2.7%%)

B Call (CD27-) (5.45%)

B Cell_unaszizned (5.37%4)
Monoeyte (CD14+ CD16+) (0.72%4)

Plazmacyteid Dendritic Cell (0.38%)
Dendritie Cell (Type 2, CD1e+) (0.43%)
Dendritic Call (Type 1, CD141+) (0.1%)
Monoeyte (CD14- CD16+) (0.55%)
CM- HLADRA _unaszizned (0.64%)
Foot unaszigned (6.06%)

CD3=+ T Cell (EMFEA) (1.16%)

NE Cell (CD36+ CD16<) (6.38%)

NE Cell (CD36+ CD16-) (1.73%)

B Cell (Plasmablast) (0.39%)

Basophil (0.24%)

Chi-_unassigned (2.07%)

CDd+ T Call (Effecter Memory) (0.58%)
CDd—+ T Cell (EMEA) (0.2%)

CD4+ CDE+ T Call {11.32%)

CDd+ T Cell (Maive) (11.3%)

CDd+ T Cell {Central Mamory) {6.14%)
CD4+ T Cell (Treg) (2.26%)

CD3+ T Cell (Narve) (10.99%)

CD3+ T Cell {Central Memory) {1.67%)
CD3+ T Cell (Effector Mamory) (0.23%)
T Cell_unazzigned (0.01%)

CD4- CDS- T Cell (6.43%)

16



QC report

17

6 Mfi x Abundance Heatmap
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8 PCA of samples using percentages per cluster

8.1 Barplot of variance of each PC

Percentage of explained variances

Scree plot
31.5%
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8.2 Dim.1 vs Dim.2
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PCA - Biplot
|
i 40 1847 Conv 1
29 1829 Acute °* |
[ ]
26 1857 Chny
L]
|
28 1828 Conv 36 1842 Conv :
e 32 1838 Con® |
34 #«M% g”o@‘buv \
49 1873BA1<&3& Acmggol §§ﬁ§€§\b’7 : CD4+ T Cell (Naive)
- 27 1828 Acur |
S%ﬁ%ﬁrfi&%{#s 187.8 o | 829 Conv
. . i 22 1823 Conv 76 197(?(_1
3 §§31§84‘7:%@ute " : i 4 1863 Conv
° CD4+ T Cell (Central Memor CDS~T Gbll Sinadute 1 = 4
51 1880 Acute (Memory) (N Sﬁ‘ 1%%%%\ ¢
L)
1 1758 Aci3el 891 Acute e > : @ﬁé&%ﬁﬁ&?@om
Y s 'RgigR
9 673 mmoﬁmnwsl @é i
PR (oo o e i (DT L GUJ«W@&\ Rlpy 1 e Bl 00 0 %cite® — —.,-501-335 Qlu’ ————————————
= Plasmac el o ‘
E 47 1878 Acute : 2t BRI
A 23 1822 Acute
L]
Sk
Monocvr% (
1 18 =
3 K’S@I‘@\cute 17 1802 Acute®
55 1885 Acute® 10 1790 Conv
Monoc§te (8T @D 16852 Acute |
s |
-1-
1111792 Acute <CD8+ T (
57 1886 Acute
81 1925 Acute !
59 9SETOACKtate :
o9 13 1794 Acute i
[ ]
7 1785 Acute :
L J
77 1924 Acute |
He od |
65 1897 Acute !
° |
1
1) . | 1 .
i) -1 0 1 2

Diml (31.5%)

Figure 15: Dim.1 vs Dim.2

Dim2 (17%)

Dim3 (12.4%)

40 1847 Conut
Sreve '

26 15578

2 {3 i%s-u Conv
3 Comie

P
i
‘49 B98O oo E
15 s 1
:

"
L175EaM Al 3 1760 Achén

47 1878 Acute
23 1824 Acute
51773 Acute

21 182%4rutente

51885 Arse. - 10 1790 Conv
61 18904586 Acu'?“

57 138&'410 R Acute
811025 Acuts
5001 RO ot i
13 1764 Acutel
71785 Acute
77 1924 Acute

65 1897 Acute

'
'
'
'
'
'
'
'
!
]

Diml (31.5%)

Dm]dgAmlzDCm

75 1920 pcute
27 1828 Acute
551885 Acute

61 1890 Acute

T760 Acute
£l 19@&)&&3&5@10 Cont

85 1948 Acute
71 ol Bidmncue
435 1864 Acif 937:}0}0&

™ Qlﬂmﬂfm
897 Acote 37 18 ARfR | 9
7 1785 Acute 41 1862 AthJ%Jlk%E C w 80 1 93"

§79840t% Cob

onv
Acuhe

Ll Giesetitsn O 433 1838, Cons 7
Rt e
(793 Acute 60 1%@&%

e 5 £7%s0 Acute
121793 Cony_ 69 1991 Acute
7 1924 Conv

Dim?2 (17%)

mgAMQCW



QC report

9 PCA of samples using MFI

9.1 Dim.1 vs Dim.2

Individuals - PCA
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Figure 26: Dim.1 vs Dim.2 by acqdate
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5.1.1 volcano and abundance plot
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analycyte

* Quality control
e Comparison 1-vs-1, all-vs-ref

* Automatically placed p-values

* Reproducible HTML reports
* based on Quarto templates

* Interactive plots and SVG graphics

10

Monocyte (CD14- CD16+)_CD20
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analycyte

* https://i-cyto.github.io
* docker image & R packages

e demo reports
e current presentation

 documentation
* multi-variate analyses (ML)
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analycyte
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