CDSeq on deep deconvolution

Correlation: estimated GEPs vs true GEPs

B cells naive | 028|021 | o [047 | 0.14 | 021 | 012 | 0.48 | 0.14 [ 0.14 | 0.1 | 0.12 | 0.07 | 0.03 |-0.08 | 0.04 | 0.07 |-0.05 [-0.02| 0 | 0.4 | 0.1
B cells memory |06 0.1 | 0.08 |06 [ 0.18 | 016 | 0.1 | 0.12 | 0.09 [0.14 | 0.18 | 0.1 | 0.06 | 0.06 |-0.03 | 0.04 | -0.06 |-0.08 | -0.02 |-0.02 | -0.03 | 0.04
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T cells CD4 memory resting 01 | 009 0.07 | 005 | 01 [006 |-006|001|-002| 0 |[002 003|005 |0.11
T cells CD4 memory activated | o012 |o.12 018 | 0.16 | 0.14 | 0.08 | 0.05 | 0.04 | 0.03 | 0.01 |-0.03 | 0.05 | 0.06 | 0.15
(%)
& T cells follicular he|per 0.13 | 0.13 042 | 012 | 0.08 |-0.02 | 0.01 [-0.02 |-0.03 | 0.02 | -0.03 [-0.01 | 0.11 |-0.01
(0] T cells regulatory (Tregs) 0.13 | 0.09 0.12 | 0.13 | 0.08 | 0.02 |-0.03 | 0.04 | 0.02 |-0.04 | 0.04 | 0.04 | 0.05 | 0.03
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Macrophages M2 | 043 | 014 | 0.01 | 047 | 0.15 [ 0.17 | 0.16 | 0.14 | 0.1 [0.15 [ 0.13 | 043 | 0.08 [0.01 | 0 | 04 |-0.03[-001| 0 |003 |0.04 | 007
Dendritic cells resting 0.09 | 0.09 |-001| 011|015 | 016 | 0.1 | 019 | 0.13 | 0.12 | 0.13 | 0.09 | 0.15 [-0.01 [-0.01 | 0.03 | 0.07 | 0 | 001 |-0.01 | 0.05 | 0.09
Dendritic cells activated | 0.06 | 0.06 |-001 | 0.03 | 0.01 | 0.04 | 0.04 | 0.03 | 0.04 | 0.01 | 0.01 | 002 | 003 | 0 |-0.02-0.02 [-0.02 | 0.07 |-0.08 | 0.02 | 0.01 | 0.02
i 0.13 | 0.11 | 0.04 | 021 | 0.17 | 0.18 | 0.1 | 0.18 | 0.09 | 0.17 | 0.08 | 0.05 | 0.11 [-0.05 | 0.01 | 0.03 |-0.03 | 0.01 | 0.03 | -0.03 | 0.04 | 0.03
Mast cells resting
i 013 | 012 |-0.01 | 02 [ 016 [0.19 | 0.1 | 009 [0.12 | 0.18 | 0.14 | 0.11 | 0.13 | 0.07 |-0.05 | 0.04 | 0.03 [ 0.03 | 0 |0.05 | 0.04 |0.06
ast cells activate
Eosinophils |08 0.4 | 0.02 [ 042 [ 0.5 [ 0.16 | 0.08 [ 015 [ 0.1 [ 0.09 [0.07 [0.06 (012 [002 [ O [005 003 [-0.02 002 [ 004 008 | 011
utr: i 0.13 | 013 | 0.04 | 0.07 | 0.04 [ 0.05 | 0.13 | 0.1 [0.07 | 009 | 0.1 [009 | 01 | 0 [-001|004|-002|001 | 0 |003 005|008
eutropnils
< o O . @ L O\ @ N 2 @
(\,3;4 6‘06 S Qq? éx\“?\,g@be}Qi@& & 6‘\\(‘3@‘?’6 G\@’% %®° 6@ COQ% \\°Q,5\®béx 4,5@16@ @
CR NI T T @ T8 & @ & @8 &a O °
W & QTN O o LSS S S SRS
X, S SN IR W PSS PP P02 PP 0
QT A \\eoe((\o & \'\\c’oo}é'\o %ﬁc’e ¥ Q@é\@é\@(\oo@ P F g C s
Q o) O O L0000 O 9" «C©
? < CWE SO T RN NS
Q& N < < NS g
O o < © N S
¥ O © P
ARG A
o7 N\
AT @
A

LM22 True GEPs

0.5

0.4

0.3




CDSeq estimated proportions

CDSeq estimated proportions

Resting memory Activated memory

B cells CD8 T cells Naive CD4 T cells CD4 T cells CD4 T cells 40 T cells NK cells Monocytes
R=-0.33 0.4 R=0.54 06 R=0.48 03 R=-0.02 0.15 R=-0.24 0.3 R=-0.13 1.4 R=0.33 14
P=0.16 / P=0.01 / P=0.94 P=0.30 / P=0.58 / P=0.16 /

o
0.15 7 0.2 7 4
’ / ' / /
/
03 0 0.075  0.15 0.7
Fully unsupervised
Resting memory Activated memory

B cells CD8 T cells Naive CD4 T cells CD4 T cells CD4 T cells 76 T cells NK cells Monocytes
R=0.61 04 R-oss 06 Ros3 03 Re048 015 Raom 03 07 R=08z 4 06 IReo76
P<0.01 / P<0.01 / P=0.02 o / P=0.03 / Pgo19 / P<0.01 / P<0.01 /

(-] o
0.2 4 0.3 7 0.15 T 0075 & / 4
N o . 3 .
o’ ® o /o % ® ..//: o’
O,
. ° o/~...° ) /.o ° @
0 L 0 S oLe 0
03 0 0.2 04 0 0.3 06 0 0.15 03 0 0075 015 0 0.15 0.35 07 0 0.3 0.6

Quasi-unsupervised



CDSeq Estimated GEPs
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deconf Estimated GEPs

Correlation: estimated GEPs vs true GEPs

B cells naive 0.14 | 0.03 | 0.15 | 0.13 | 0.12 | 0.1 | 0.08 0.05 | 0.04 | 0.03 | 0.03 | 0.01 | 04 |-0.02 4).04--0.03 -0.01 | 0.01 | 0.03
B cells memory |-0.15|-0.15 [-001 | 021 |-0.18 [-022 | 0.13 | -0.19 | -0.18 | -02 | 0.16 |-0.12 [-0.19 | -0.1 |-0.04 [-0.09 |-0.04 |-0.04 [ 001 | 0 |-0.05 |-0.16 06
Plasma cells |-0.17 | -0.18 | -0.02 | -0.24 | -0.18 | -0.23 | -0.16 | -0.19 | -0.18 | -0.23 | -02 |-0.17 | -02 |-0.08 | -0.04 | -0.1 |-0.02 [-0.05 | 0 |-0.08 |-0.07 |-0.16 '
T cells CD8 | 012 | 0.14 | 0.05 0.09 0.02 |-0.03 | 0.01 |-0.04 |-0.02 | 0.04 |-0.05 | -0.05 | 0.06 |-0.01
T cells CD4 naive | 015 0.08 0.1 0.11 | 0.11 001 | o | 01 [005|003|-002|-002011 | 0.1 0.5
T cells CD4 memory resting 0.03 0.13 0.09 | 0.12 |-0.02 | -0.02 | -0.03 | -0.04 | -0.04 |-0.01 | -0.03 | -0.02 | 0.13 |-0.03
T cells CD4 memory activated |-0.14 |-0.14 | -0.04 | -0.24 | 0.19 | 0.23 | 0.11 | 0.7 | 018 [-0.21 | 047 [-011 [ -0.19 [-0.08 | 0 |-0.11 |-0.02 |-0.04 | 0.02 | 0.04 |-0.06 | -0.17 0.4
T cells follicular he|per 0 | 001|004 |-001|001 001 |-001|007| 0 0 |-002|-001|014 [-001|-001| 0 |-002|-002|-002|-002|006| 0
T cells regulatory (Tregs) | 0os | 004 |-0.02 | 043 [0.43 | 015 | 0.06 [0.12 | 0.14 | 0.08 | 0.04 | 0.04 |-0.02 |-0.03 |-0.01 |-0.08 |-003 | 0 |-002 001 [-002 |-002 0.3
T cells gamma delta | 005 | 005 | 0.06 0.1 0.08 0.11 0.11 |-0.02 | 0.05 |-0.04 |-0.05 | 0.04 |-0.01 | 0.05 | 0.11 |-0.02 '
NK cells resting 0.05 | 0.04 | -0.03 [ Ll 0.05 0.05 | 0.08 XA NG -0.02 | 0.09 | 0.03 |-0.03 | 0.03 |-0.03 |-0.02 | -0.02 | 0.02
NK cells activated |-.19 | -0.2 |-0.06 [-0.21 |-0.18 | -0.21 |-0.12 | -02 |-0.18 | -0.2 |-0.16 |-0.11 [-0.18 | -0.1 |-0.09 | -0.1 |-0.02 [-0.04 [ 0.01 | 0.03 |-0.06 |-0.16 0.2
Monocytes |002 | 002 | 001 [041 [-002 [ 009 | 0.07 | 0.05 | 0.01 0.45 | 0.4 [0l 0.04 |-0.01| 041 | 003 | 002 | 0 |0.04 |0.04 | 0.15
Macrophages MO |-0.17 |-0.16 [-008 | -0.23 |-0.19 | 023 | 0.13 | -0.2 [-0.18 | 0.22 |-0.17 [-0.14 | 0.18 | -0.06 [ 001 |-0.11-0.02 | 0 | 009 | 0.06 [-0.11 |0.17 40.1
Macrophages M1 -0.17 | -0.17 | -0.11 | -0.25 | -0.2 | -0.24 | -0.13 | -0.21 | -0.17 |-0.22 | -0.18 | -0.13 | -0.18 | -0.08 | 0.04 | -0.08 | -0.03 | -0.03 | 0.01 | 0.01 |-0.04 | -0.15
Macrophages M2 |-0.18 |-0.16 [-006 | -0.24 |-0.19 | -0.24 | 0.15 | -0.19 [ -0.19 | 0.22 | -0.18 | -0.14 | 0.18 | -0.08 [ -0.02 | -0.07 | -0.08 | -0.04 | 0.05 | 0.0 [-0.06 | 0.15 1o
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ssKL Estimated GEPs

Correlation: estimated GEPs vs true GEPs

B cells naive | o011 | o1 | o008 |0.14 | 0.08 | 0.13 | 0.07 0.09 0.13 | 0.11 001 | 0 [002|-002]001 |-003|-0.01|011 | 003
B cells memory | o018 | 012 | 004 0.08 0.14 0.11 | 01 | 008 [-0.02|-002 |-0.01 |-0.03 |-0.01 |-0.03 |-0.03 | 007 | 0 0.45
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Tcells CD8 | o1 | 01 | o001 0.14 0.16 |-0.01 | 002 | 0 |-0.01|0.04 |-0.02|-0.02 | 0.07 | 0.04 0.4
T cells CD4 naive (JPW 039 041 04 0.39 036 0.14 | 0.16 | -0.01 |-0.02 | 0.04 | -0.05 |-0.05 | 0.08 | -0.03 | 0.01 | 0.18 | -0.01
T cells CD4 memory resting 0.16 | 0.15 | 0.05 0.15 005 [-003| 0 |[-0.04|-004|002 |-008]-0.02]014 |-0.02 0.35
T cells CD4 memory activated |[o.13 | 0.1 | 0.05 0.41 0.1 0.16 | 0.45 | 04 | 0 |-0.03|-0.01|-0.03 |-0.01|-0.03 |-0.01 | 0.44 | ©
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T cells gamma delta 0.03 [l 0.13 0.48 Ol 0.02 | 0.06 | 0.09 | 0.01 | 0.03 |-0.03 |-0.02 | 0.08 | 0.1 0.25
NK cells resting 01 | 01 | o [N 0.14 0.16 | 0.14 | 0.15 [EMNWIMN N 0.14 | -0.03 | 0.05 | 0.01 |-0.03 | 0.01 |-0.04 |-0.03 | 0.01 | 0.01
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RMSE of cell type proportion estimations

cS"E’e‘x

e,e"o& 95‘(“\'

o

G\%‘?’?& 6300“98\
S8 Fig. Performance comparison on deep deconvolution. We applied CDSeq, CIBERSORT, DeconRNAseq, deconf,
sskL on PBMC data set. We set the number of cell types to be 22, a=50, =20 for CDSeq and used default settings for
other methods. R is the correlation coefficient; and P is the p-value for testing the null hypothesis of no correlation: (A)
Heat map of correlations between CDSeqg-estimated cell-type-specific GEPs and LM22 GEPs; and, (B) CDSeg-estimated
cell-type proportions compared to flow cytometry estimates, where the upper panel (blue dots) is the result of fully
unsupervised mode and the lower panel (green dots) is the result of quasi-unsupervised mode. The black line is the linear
regression line; We show correlations between estimated cell-type-specific GEPs and LM22 GEPs by different methods:
(C) CDSeq with quasi-unsupervised learning (heatmap of correlations of true GEPs is given in S5 Fig.); (D) deconf; (E)
sskL; We show estimated SSP versus flow-cytometry measurements by different methods: (F) CDSeq with quasi-
unsupervised learning; (G) CIBERSORT; (H) DeconRNAseq; (l) deconf; (J) ssKL; (K) RMSEs of cell type proportion
estimations.



