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Figure S1.  A flowchart representation of DE simulation and DE method performance evaluation methods.  Each filled gray text box indicates a separate step in the process of generating simulated counts, performing DE, and evaluating DE performance.  The steps in the outlined box indicate the steps that are iterated over during the individual simulations.
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Figure S2.  Diagnostic plots. (a) another reference group sample from EN-MIX cell type in Schirmer et al. (b)-(c) two reference group samples from Astrocytes cell type in Schirmer et al. (d) another reference group sample from AT1 cell type in Reyfman et al. (e)-(f) two reference group samples from SMC+Fibroblasts cell type in Reyfman et al.    
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Figure S3. Distributions of observed false positive rate (FPR) given type-I error rate is 0.05 (red dotted line). (a) data was simulated based on Schirmer et al. and lowly-expressed genes were excluded by “or” filtering scheme (b) data was simulated based on Reyfman et al. and lowly-expressed genes were excluded by “or” filtering scheme.

	(a)


	(b)





Figure S4. Boxplots of absolute FC bias in different simulation settings such as FC=1.5 and lowly-expressed genes were removed by “and” filtering scheme. (a) EN-L4 cells were simulated based on Schirmer et al. (b) Alveolar-macrophages cells were simulated based on Reyfman et al.  
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Figure S5. Distribution of observed false discovery proportion (FDP) given a fixed FDR is 0.05 (red dotted line). (a) data was simulated based on Schirmer et al. with FC=1.2 and lowly-expressed genes were excluded by “or” filtering scheme (b) data was simulated based on Reyfman et al. with FC=1.4 and lowly-expressed genes were excluded by “or” filtering scheme.
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Figure S6. Distribution of power over 50 simulation data sets based on Reyfman et al. (a) FC is 1.5 and lowly-expressed genes were excluded by “and” filtering scheme. (b) FC is 1.4 and lowly-expressed genes were excluded by “or” filtering scheme.
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Figure S7. Distribution of AUROC and PRAUC over 50 simulation data sets based on Reyfman et al. given FC= 1.4 and lowly-expressed genes were excluded by “or” filtering scheme. (a) AUROC (b) PRAUC. 
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Figure S8. Heatmaps of 12 DE methods in a variety of overall performance metrics. (a-c) Astrocytes, EN-MIX, and IN-VIP cells given FC=1.5 and lowly expressed genes were excluded by “and” filtering scheme from Schirmer et al. (d-f) Ciliated, SMC+Fibroblasts, and Alveolar-macrophages cells given FC=1.4 and lowly-expressed genes were excluded by “or” filtering scheme from Reyfman et al.



Table S1. Enriched GO terms for cell type EN-L2-3 (Schirmer data)
	Enriched GO terms for EN-L2-3
	Schirmer paper
	Ours (Y=All, N=None)

	Translational Initiation
	Y
	Y

	Chaperone-mediated Protein Assembly
	Y
	Y

	Protein Targeting To Membrane
	Y
	Y

	Nonsense-mediated Decay
	Y
	N

	Viral Transcription
	Y
	N

	Response To Unfolded Protein
	Y
	N

	Protein Stabilization
	Y
	Y

	Chaperone-dependent Protein Refolding
	Y
	Y

	Ribosomal Subunit Assembly
	Y
	Y

	Protein Localization To Telomere
	Y
	N

	Apoptotic Mitochondrial Changes
	N
	Y

	Oxidative Phosphorylation
	N
	Y

	Cellular Response To Toxic Substance
	N
	Y

	Neural Nucleus Development
	N
	Y (glmmTMB, NEBULA)

	Response To Toxic Substance
	N
	Y

	Response To Antibiotic
	N
	Y (glmmTMB, NEBULA)

	Regulation Of Cell Death
	N
	Y



Table S2. Enriched GO terms for cell type EN-L4 (Schirmer data)
	Enriched GO terms for EN-L4
	Schirmer paper
	Ours (Y=All, N=None)

	Response To Unfolded Protein
	Y
	N

	Chaperone-mediated Protein Assembly
	Y
	Y

	Nervous System Development
	Y
	N

	Chaperone-dependent Protein Refolding
	Y
	N

	Protein Refolding
	Y
	N

	Negative Regulation OF Cell Death
	Y
	N

	Regulation Of Cellular Response To Heat
	Y
	Y

	Multi-organism Process
	Y
	N

	Apoptotic Mitochondrial Changes
	N
	Y

	Oxidative Phosphorylation
	N
	Y

	Cellular Response To Toxic Substance
	N
	Y

	Response To Toxic Substance
	N
	Y

	Response To Virus
	N
	Y (DESeq2, NEBULA)

	Response To Oxidative Stress
	N
	Y

	Response To Antibiotic
	N
	Y (glmmTMB, NEBULA)



Table S3. Enriched GO terms for cell type EN-L5-6 (Schirmer data)
	Enriched GO terms for EN-L5-6
	Schirmer paper
	Ours (Y=All, N=None)

	Chaperone-medicated Protein Assembly
	Y
	Y

	Response To Unfolded Protein
	Y
	N

	Translational Initiation
	Y
	Y

	Chaperone-dependent Protein Refolding
	Y
	N

	Protein Targeting To Membrane
	Y
	Y

	Nonsense-mediated Decay
	Y
	N

	Protein Refolding
	Y
	Y

	Nervous System Development
	Y
	N

	ATP Metabolic Process
	Y
	Y

	Regulation Of Transport
	Y
	N

	Protein Stabilization
	N
	Y

	Cellular Response To Toxic Substance
	N
	Y

	Response To Toxic Substance
	N
	Y

	Oxidative Phosphorylation
	N
	Y





Table S4. Enriched GO terms for cell type Alveolar-macrophages  (Reyfman data)
	Enriched GO terms for Alveolar-macrophages
	Reyfman Paper
	Ours (Y=All, N=None)

	Cell Matrix Adhesion
	N
	Y (NEBULA)

	Cell Substrate Adhesion
	N
	Y

	Cytoplasmic Translation
	N
	Y

	Homotypic Cell Cell Adhesion
	N
	Y (DESeq2, NEBULA)

	Inflammatory Response
	N
	Y (DESeq2, NEBULA)

	Integrin Mediated Signaling Pathway
	N
	Y

	Ion Transmembrane Transport
	N
	Y (DESeq2, NEBULA)

	Immune System Process
	Y
	N

	Extracellular Structure Organization
	Y
	N

	Secretion
	Y
	N

	Leukocyte Activation
	Y
	N

	Developmental Process
	Y
	N





Table S5. Enriched GO terms for cell type AT2  (Reyfman data)
	Enriched GO terms for AT2
	Reyfman paper
	Ours (Y=All, N=None)

	Activation Of Immune Response
	N
	Y

	Cell Activation Involved In Immune Response
	N
	Y (glmmTMB)

	Cell Cell Adhesion
	Y
	Y

	Cell Growth
	N
	Y (DESeq2, glmmTMB)

	Cell Matrix Adhesion
	N
	Y (DESeq2, glmmTMB)

	Cell Substrate Adhesion
	N
	Y

	Immune Effector Process
	N
	Y

	Inflammatory Response
	N
	Y

	Innate Immune Response
	N
	Y

	Leukocyte Cell Cell Adhesion
	N
	Y

	Leukocyte Mediated Immunity
	N
	Y

	Response To Wounding
	N
	Y

	Supramolecular Fiber Organization
	N
	Y

	Wound Healing
	N
	Y

	Developmental Process
	Y
	N

	Response To Stimulus
	Y
	N

	Granulocyte Activation
	Y
	N

	Regulation Of Programmed Cell Death
	Y
	N

	Interferon-Gamma-Mediated Signaling Pathway
	Y
	N



image2.svg
       Read in Schirmer or  Reyfman data   Set up DE genes, FC  and  save DE gene list  (used to calculate  power etc.)   Select one cell type   Calculate  mean and  dispersion for this cell  type  for each subject   Sample n Disease  and n Reference  group subjects   Simulation counts  matrix by each  subject   Combine all  Reference and  Disease subjects   Add gene  names  as  row  names and cell  names as column  names of count matrix   Down sampling of  count data  (to reduce DE  time for  large cell types)   Run 12  DE methods  after two rounds of  filtering   Calculate power,  FDR, AUC of  ROC,  AUC  of  PR, and  others   Repeat 50 times  


image3.png
P1: All genes in EN-MIX P2: All filtered genes in EN-MIX
Normalized C4 Normalized C4

0.06 - -
0.04 - il §§:

0.02 - ’ 10 -

isp

Real Dis

Real Means

|Q I\I 1 -
oo 090‘%@8@&

Sim_Means Sim_Disp
P3: All genes in EN-MIX P4: All genes in EN-MIX
Normalized C4 Normalized C4
8.5 100 -
75 -
8.04 o
m o)
8 N
3 _| 50-
= (35}
(@)} 4 [}
o 7.5 T
25-
7.04
0- 7°
T T
Real Sim
Group Sim_Zero
P5: All filtered genes in EN-MIX
Normalized C4
75 -
50- N
25- N N\
\ Group
[oX
L AN == Real
2 N\ == Sim
\\_____‘—--l'---l-_—~~ =~
o |
\ .
1 1 b(l 6
0% oS

Means




image4.png
P1: All genes in Astrocytes P2: All filtered genes in Astrocytes

Normalized C1 Normalized C1
0.06 -
0.04 -
0.02 -
0
c
(35}
(]
E|
©
(O]
o
0.00 -’.
N
o9
Sim_Means Sim_Disp
P3: All genes in Astrocytes P4: All genes in Astrocytes
Normalized C1 Normalized C1
100 -
8.04
75 -
o
m o)
8 N
3 7.6 _| 50-
= (35}
(@)}
© T
25-
7.24
0- A
6.8 T T
Real Sim
Group Sim_Zero
P5: All filtered genes in Astrocytes
Normalized C1
80-
20- DO
-
AN Group
a \
L == Real
(]
== Sim
\\

Means




image5.png
P1: All genes in Astrocytes
Normalized C4

8:098-

P2: All filtered genes in Astrocytes
Normalized C4

)
0.050 - T 4
0.025 - 2
2
S 7]
El DI
= ©
s o
o o
0.000 -
1 Q 1 6I
o o SRR
Sim_Means Sim_Disp
P3: All genes in Astrocytes P4: All genes in Astrocytes
Normalized C4 Normalized C4
° ° 100 -
9.04
8.5 57
- o
8 N
'\_1 8.0 (_“| 50 -
(@)} [}
o o
7.54 25-
7.04 0-
T T
Real Sim
Group Sim_Zero
P5: All filtered genes in Astrocytes
Normalized C4
60 -
40 - Q
20 = \ \
LY
N\ Group
[oX
Qo ANY “  Real
) A\
NN == Sim

Means




image6.png
P1: All genes in AT1 P2: All filtered genes in AT1

Normalized Donor.05 Normalized Donor.05
0.06 - 1
0.04 - s
’
0.02 - , 2
2
S @
o
El —
— [39]
8 oot
o oc
0.00 )
1 Q 1 1 1 Q
o9 oS
Sim_Means Sim_Disp
P3: All genes in AT1 P4: All genes in AT1
Normalized Donor.05 Normalized Donor.05
12 100 -
114 75 -
o
mn )
£ N| 50
=5 ] _ i
= 10 =
g o}
=2 oc
94 25 -
0 -
81 : t
Real Sim
Group Sim_Zero
P5: All filtered genes in AT1
Normalized Donor.05
12-
9 -
6- N\
\
3 -
\ Group
o
K] N \ == Real
()] A \
== Sim
N N
\\ 7
AN P
\, om mm —
~?
1 Q 1 1 1 %
o9 NS

Means




image7.png
P1: All genes in SMC+Fibroblasts P2: All filtered genes in SMC+Fibroblasts

Normalized Donor.01 Normalized Donor.01

0.06 -
0.04 -

0.02 -

Real Means

Sim_Means Sim_Disp
P3: All genes in SMC+Fibroblasts P4: All genes in SMC+Fibroblasts
Normalized Donor.01 Normalized Donor.01
100 - /"
L] L] . . LI L]
L] L] L] L] o /. L]
9.54 .
75 - L AV
. g e o o o o -/{ e o o o
N e o o o & o o o o
09 9.0 N ’
= _| 50 - e o o o p o & & o o o
= © ’
g q) L] L] L] ./’ L] L] L] L] L]
— m o L] L] * /. L] L] L] L] o
8.5 25 - . 0/( e o o o o
e o & o o o o
’
e p o o o o o
8.0 1 0—’,0 e o o
T T IQ I(g IQ Ifg IQQ
Real sim Lo
Group Sim_Zero
P5: All filtered genes in SMC+Fibroblasts
Normalized Donor.01
6_
4 -
§ NG
N\
2- N\
\\ Group
73 O Real
= L _ ea
& U _aaih e
_TSmEa == Sim
—y -~
~ - N
1 Ib(l %
0% o

Means




image8.png
P1: All genes in SMC+Fibroblasts P2: All filtered genes in SMC+Fibroblasts

Normalized Donor.05 Normalized Donor.05
0.06 - .
0.04 - L
0.02 - '.(
N
c
[39]
()
§|
©
()
oc
0.00 N
1 Q 1 1 s
o8 oS% ¥
Sim_Means Sim_Disp
P3: All genes in SMC+Fibroblasts P4: All genes in SMC+Fibroblasts
Normalized Donor.05 Normalized Donor.05
1001 g
054 o ETE -
: 75- 150
o
mn )
= 9.0+ =
> >
o s
8.5
T T
Real Sim
Group Sim_Zero
P5: All filtered genes in SMC+Fibroblasts
Normalized Donor.05
30 -
20 -
10- »
N\
\
“ Group
o
g \ == Real
\ —
e == Sim
-~
-~ W~
-~ ™
~ ™
~
1 6 I6 %Q
09@0%%1'\

Means




image9.png
-1521)

EN-L4 (n

¢

‘-—*---

[

* NN

944)

4
-,

IN-PVALB (n:

5

* P

yyou-gbas3a
cbes3a
Juuys-gbas3a
ewwi|

Yebpa

1sern

181}

BAOOUE
TH-VINg3N
N1-¥INg3aN
1po'ISYIN
anLwwib

-1910)

OPC (n

0.125
0.100 =
0.075 4
0.050
0.025 =
0.000 =

0.125
0.100 =
0.075
0.050
0.025

0.000

3014)

EN-L2-3 (n

)

coaPoos

I

o

EN-MIX (n

!

5

L P .

yyou-gbas3a
cbes3a
Juuys-gbas3a
ewwl|

yebpa

1sern

181}

BAOOUE
TH-VINg3N
N1-¥INg3aN
1po'ISYIN
anLwwib

-5096)

oL (n

0.10 4
0.05

0.10

2681)

Astrocytes (n:

*emaliaaa| ()

A

1499)

EN-L5-6 (n.

*--tﬁttt 0.00

yyou-gbas3a
cbes3a
Muuys-gbas3a
ewwl|

yebpa

1sern

181}

BAOOUE
TH-VINg3N
N1-¥INg3aN
1po'ISYIN
anLwwib

1360)

IN-VIP (n

0.05 -*

0.20 4
0.15 =
0.10 4
0.00 =

vo5-+—**— - === 005

o
S
—/.ll
o
S

Hd4 [eoudws

0.10 4

0.00 =

Methods




image10.png
AT2
6516)

(n:

!

SMC+Fibroblasts
(n=599)

4
4

0.05 =t

0.04 =
0.03 4
0.02 4
0.01 4

—_—

0.12
0.09 4
0.06
0.03

§

AT
2221)

(n:

&

-2122)

F13A1-Macrophages
(n:

0.05 ===

0.04 =
0.03 1
0.02
0.01 4

yyou-gbas3a
gbes3aa
Muuys-gbas3a
ewwl|

yebpa

1sern

181}

BAOOUE
TH-VINg3N
NT-¥INg3aN
1po'ISYIN
anLwwib

yyou-gbas3a
gbes3aa
Juuys-gbas3a
ewwi|

Yebpa

1sarn

181}

BAOOUE
TH-VINg3N
NT-¥INg3aN
1po'ISYIN
anLwwib

-6894)

Alveolar-Macrophages
(n:

2152)

Ciliated

(n:

2885)

(n=i

SPP1-Macrophages

0.05 ===

0.00 4% Pt mm| 000 * PP rmmmmmna| 000 PPeacaaaaa

0.04 =
0.03 1
0.02 -
0.01 4

T T
N
e <
c o

0.03 4

4 |
* ++----*--- 0.00

0.04 =

Hd4 [eoudws

yyou-gbas3a
gbes3aa
Juuys-gbas3a
ewwi|

Yebpa

1sern

181}

BAOOUE
TH-VINg3N
N1-¥INg3aN
1po'ISYIN
anLwwib

Methods




image11.png
- Jiyou-gbes3a

f
4.93%

—5 -ghbes3a
<
£ -junys-zbes3a
-— w -ewiwi|
<
-— w - Yebpe
<
-— w -1seyn
<
—5 -1501]
<
«— m. - BAOOUE
<
— W - TH-vINg3N
—3 -N1¥INg3aN
<
© < ~ S
S S S S

seiq D4 8Injosqe

Methods




image12.png
-5 |-. - Jljou-gbes3a
<
—F —{J} -evesac
<
- o
<
-— w |-. -1s81n
<
<
P Wa |-| - BAOJUE
-— W |-. -TH-VINgaN
-— m |-. -NT-VINgaN
-3 |-. - gnLwwip
<
© - n.,_ S
o o o o

seiq D4 8Injosqe

Methods




image13.png
-1521)

EN-L4 (n

‘

b

-944)

IN-PVALB (n:

'“:.' T -

1

yyou-gbas3a
gbes3aa
Muuys-gbas3a
ewwi|

Yebpa

1sern

181}

BAOOUE
TH-VINg3N
NT-¥INg3aN
1po'ISYIN
anLwwib

-1910)

OPC (n

0.4+
0.2

o

0.6
0.4
0.2

3014)

EN-L2-3 (n

—-—— mmmee (00

-1041)
ARk

EN-MIX (n

:

e

yyou-gbas3a
gbes3aa
Muuys-gbas3a
ewwi|

Yebpa

1sern

181}

BAOOUE
TH-VINg3N
NT-¥INg3aN
1po'ISYIN
anLwwib

-5096)

oL (n

1.00
0.75 4
0.50 =
0.25
0.00

2681)

Astrocytes (n:

+

yyou-gbas3a
gbes3aa
Muuys-gbas3a
ewwi|

Yebpa

1sern

181}

BAOOUE
TH-VINg3N
NT-¥INg3aN
1po'ISYIN
anLwwib

1360)

IN-VIP (n

0.0

EN-L5-6 (n=1499)
1.00 =111

0.00 ¥ —shrne

T T
v o
~ow

0.25 =

o o

dd4d peAJesqo

Methods




image14.png
yyou-gbas3a
gbes3aa
" Muuys-gbas3a
m ewiwl|
° S5 yabps
8 52 isorn
<9 i 18811
m - BAOOUER
= IH-YINgG3N
NT-VINg3N
— - 1P ISYIN
anLwwib
)
o
H] 1 ¥} uyou-gbes3a
] gbes3a
g | 8 I uuys-gbasaa
1 4 1 ewiwi|
= ] .m.zl yebpa
-8 | ed I Lisern
=9 n | £3 I QR isen
(= (=
& n TE 1 df erooue
NS -8~ 1H-vINgaN
B |z —mil- - NT-vIngaN
—- — - PLSYIN
] A gnLwwb
T T T —._. T T
8 R 8 &§ 8 T 2 8 52
! ! Hou-gbas3a
o ] ] gbes3a
S | 1y | 8 Nuuys-gbesaa
£ I} ) 1 g BuL
— e~ i~ abpa
°% ! |28 1| | 58 Hobp
@ ] e S0 1s8y
s9 | =9 hy | =9 18811
LE IR [ == eAOOUE
o ] )| a IH-YINgG3N
e Iy 3 | % NT-vINgaN
< |-mm— 1 —C 1 —E— - polsvil
anLwwi
T T —Im‘ T T T _I—Im‘ T T T
~ o o vt N =9 A
o o o o O O o o o o o ©

ddd paAlesqo

Methods




image15.png
AT2
(n=6516)

44

(n=599)

SMC+Fibroblasts

F

0.6 i@ Ll

0.2+
0.0 -

0.15 4
0.10
0.05 =
0.00

AT
(n=2221)

an I

2122)

F13A1-Macrophages
(n:

* e

0.2+

0.1+
0.0 -

4 o

0.4
0.3
0.0

0.2+
0.1+

yyou-gbas3a
gbes3aa
Muuys-gbas3a
ewwi|

Yebpa

1sern

181}

BAOOUE
TH-VINg3N
NT-¥INg3aN
1po'ISYIN
anLwwib

yyou-gbas3a
gbes3aa
Muuys-gbas3a
ewwi|

Yebpa

1sern

181}

BAOOUE
TH-VINg3N
NT-¥INg3aN
1po'ISYIN
anLwwib

6894)

Alveolar-Macrophages
(n:

pry

e TP

SPP1-Macrophages

&

2885)

(n=!

;™

",

+

0.6 -n "Em

0.4+

0.2+

Ciliated
(n=2152)
g

0.25

0.20 =
0.15 4
0.10
0.05 4
0.00 =

Jamod

0.4+
0.3+

0.0

0.2+
0.1+

yyou-gbas3a
gbes3aa
Muuys-gbas3a
ewwi|

Yebpa

1sern

181}

BAOOUE
TH-VINg3N
NT-¥INg3aN
1po'ISYIN
anLwwib

Methods




image16.png
ot

6516)
SMC+Fibroblasts

AT2
(n=l

(n=599)

e T,

"

0.4 4 ++

0.5
0.3

0.0 -

0.2+
0.1+

0.075 =
0.050 =

0.025 =
0.000

AT
(n=2221)

2122)

F13A1-Macrophages
(n:

...

*

B

0.15
0.10
0.05

0.00 -

"

0.3
0.2
0.1

0.0

yyou-gbas3a
cbes3a
Juuys-gbas3a
ewwi|

Yebpa

1sern

181}

BAOOUE
TH-VINg3N
N1-¥INg3aN
1po'ISYIN
anLwwib

yyou-gbas3a
cbes3a
Juuys-gbas3a
ewwl|

yebpa

1sern

181}

BAOOUE
TH-VINg3N
N1-¥INg3aN
1po'ISYIN
anLwwib

6894)

Alveolar-Macrophages
(n:

T

=

Ciliated
2152)

(n:

- **_-*

&

]

2885)

SPP1-Macrophages
(n:

L

0.5
0.4

0.2+

0.1+

0.0
0.12
0.08 -

2 0.04 o

JOMO!

0.00 =

—-
——
T
N
o

yyou-gbas3a
cbes3a
Muuys-gbas3a
ewwl|

yebpa

1sern

181}

BAOOUE
TH-VINg3N
N1-¥INg3aN
1po'ISYIN
anLwwib

Methods




image17.png
AT2
(n=6516)
T

SMC+Fibroblasts

;

1.0
0.9+
0.8 4

0.7 4

0.80
0.75 4
0.70

AT
(n=2221)

BE— **— *—--

&

shepek| 0.85

’

0.96 =
0.92 =

0.88 =
0.84

F13A1-Macrophages
(n=2122)
B —
-
0.95 -+ +++++ *

1.00

0.90
0.85 =
0.80

yyou-gbas3a
gbes3aa
Muuys-gbas3a
ewwl|

yebpa

1sern

181}

BAOOUE
TH-VINg3N
NT-¥INg3aN
1po'ISYIN
anLwwib

yyou-gbas3a
gbes3aa
Juuys-gbas3a
ewwi|

Yebpa

1sern

181}

BAOOUE
TH-VINg3N
NT-¥INg3aN
1po'ISYIN
anLwwib

2152)
L] +-|--I--F

Ciliated

(n:

d

SPP1-Macrophages
(n=2885)

- q--l-.‘.-n-q-"'*"' T

-

Alveolar-Macrophages
(n=6894)
1.0 = oooeoeases)

0.9+
0.8 4

0.7 4

095 tn Wiy

O 0.90 +

o

€ 0.85
0.80 -
0.75 |

2
<<

1.

0
0.9 4

T
@
[S)

yyou-gbas3a
gbes3aa
Juuys-gbas3a
ewwi|

Yebpa

1sarn

181}

BAOOUE
TH-VINg3N
N1-¥INg3aN
1po'ISYIN
anLwwib

Methods




image18.png
AT2
(n=6516)

C

SMC+Fibroblasts

(n=599)

L o

0.8 4

0.6 -

0.4 4

AT
(n=2221)

T R

-

F13A1-Macrophages

2122)

(n=i

-

09 R,

0.8 1

0.7 1

0.6 -

Wyou-gbasa
gbes3a
Muuys-gbas3a
ewwl|

yebpa

1sarn

181}

BAOOUE
TH-VINg3N
NT-¥INg3aN
1po'ISYIN
anLwwib

uyou-gbas3a
gbes3aa
Juuys-gbas3a
ewwl|

yebpa

1sern

181}

BAOOUE
TH-VINg3N
NT-¥INg3aN
1po'ISYIN
anLwwib

-6894)
- - - o g - -

Alveolar-Macrophages
(n:

Ciliated

(n:

2152)

+
L1
+

SPP1-Macrophages
(n=2885)

i

+

t

¥
i+
&+
+

T

+

1.0

0.8+

0.6 4

0A4-| +

<

@
[S)

T
©
S

<
[S)

Methods

uyou-gbas3a
gbes3aa
Juuys-gbas3a
ewwl|

yebpa

1sern

181

BAOOUE
TH-VINg3N
NT-¥INg3aN
1po'ISYIN
anLwwib




image19.png
DESeq2-nofilt -
DESeq2-
DESeq2-shrink -

limma-

edgeR -

u.test-

t.test-

ancova-
NEBULA-HL -
NEBULA-LN-
MAST.cdr -
glmmTMB -

P

o)
- ANANIEEEENNE NN
> A HNEEEEEEEER





image20.png
DESeq2-nofilt -
DESeq2-
DESeq2-shrink -
limma-

edgeR -
u.test-

t.test-
ancova-
NEBULA-HL -
NEBULA-LN-
MAST.cdr -
glmmTMB -

» A HHEBEENEEEEN

ENEESNNEEEEER
L2 BN EIEIEEEEEER
- ANAEENEEEEEENR

O_
S -

5,

o)
- ANANIEIEEENN NN
> BT HEHIENIENEEENENR
4?
c-HEHAENEEEEENERN

)\/,

o 1 1Rl Il iR R0l

S
)
@O

e

A
%,
%

960




image21.png
DESeq2-nofilt -
DESeq2-
DESeq2-shrink -

limma-

edgeR -

u.test-

t.test-

ancova-
NEBULA-HL -
NEBULA-LN-
MAST.cdr -
glmmTMB -

P

o)
- ANHAIEIEENENE NN
> AHNEEEEEERENER





image22.png
DESeq2-nofilt -
DESeq2-
DESeq2-shrink -

limma-

edgeR -

u.test-

t.test-

ancova-
NEBULA-HL -
NEBULA-LN-
MAST.cdr -
glmmTMB -

P

o)
-l AN EEEEEEER

A

>E"HAANEEEENEER





image23.png
DESeq2-nofilt -
DESeq2-
DESeq2-shrink -

limma-

edgeR -

u.test-

t.test-
ancova-
NEBULA-HL -
NEBULA-LN-
MAST.cdr -
glmmTMB -

> @A EEEEEENEN
7
KNI I | | |

%,
@O
%

AN NNENEEN
AN HNEEEN
o 1 1 8 R3]

%
.
%, -

o)
-EEANEEEEEEEDE
> AHNEEEEEERENER

%
960

P




image24.png
DESeq2-nofilt -
DESeq2-
DESeq2-shrink -

limma-

edgeR -

u.test-

t.test-

ancova-
NEBULA-HL -
NEBULA-LN-
MAST.cdr -
glmmTMB -

P

o)
- ANNIEIEEEENNN
>HAHNHTENENEEEEEER

)





image1.png
Read in Schirmer or
Reyfman data

Add gene names as
row names and cell
names as column
names of count matrix

Down sampling of
count data

(to reduce DE time for
large cell types)

Set up DE genes, FC
and save DE gene list
(used to calculate
power etc.)

Combine all
Reference and
Disease subjects

Run 12 DE methods
after two rounds of
filtering

Select one cell type

Simulation counts
matrix by each
subject

Calculate power,
FDR, AUC of ROC,

AUC of PR, and
others

Calculate mean and
dispersion for this cell
type for each subject

Sample n Disease
and n Reference
group subjects

Repeat 50 times





