
 

a

g

b c

d e f

h

i

j

MT1G

GDF15
MYC

LA
PTM4B GAL

LS
T1

VIM

CSF3R

MSRB1
GYPA

CFH
AIF1

VAMP8

PNRC1
SRM

NME1
PITX1

SH3B
GRL3

ARPC1B

TYROBP
-2

0

2

4

JU
N

+C
EB

PA

D
el

ta
ov

er
m

ea
n

ex
pr

es
si

on GroudTruth GEARS GeneCompass

SH3B
GRL3

AIF1
VIM

GYPB
MSN

LS
T1

LG
ALS

1

FAM17
8B

TPM4
APOE

GYPA

IG
FBP2

PRSS57
LM

O4
FEZ1

PYCARD

ATF7IP
2

VAMP8
FTL

FTH1
-2

0

2

4

FO
SB

+c
trl

D
el

ta
ov

er
m

ea
n

ex
pr

es
si

on GroudTruth GEARS GeneCompass

AIF1
HBG2

LS
T1

TMSB4X
HBG1

CTSL
HBZ

CEBPE

TMSB10

GMFG
ACTB

SH3B
GRL3

GYPA
GYPB

ARHGDIB

IFITM2
GAL

FAM17
8B

LIM
D2

CORO1A
-2

0

2

4

ET
S2

+C
EB

PE

D
el

ta
ov

er
m

ea
n

ex
pr

es
si

on GroudTruth GEARS GeneCompass

-2 2 4

-2

-1

1

2

3

4 GEARS(ρ=0.668)

GeneCompass(ρ=0.717)

GroudTruth

Pr
ed

ic
tio

n

-2 2 4 6

-2

2

4

6 GEARS(ρ=0.854)

GeneCompass(ρ=0.865)

GroudTruth

Pr
ed

ic
tio

n

One-gene Two-gene
0

50

100

150

200 GEARS
GeneCompass

N
um

be
r o

f 
ge

ne
s

w
ith

op
po

si
te

di
re

ct
io

n

20

10

0

To
p 

20
 D

EG

To
p 

20
 D

EG
20

10

0
One-gene perturbations Two-gene perturbations

GEARS better EqualGeneCompass better

0.8

GroudTruth

-0.4 -0.2 0.2 0.4 0.6

-0.4

-0.2

0.2

0.4

0.6 GeneCompass(ρ=0.691)

GEARS(ρ=0.648)

Pr
ed

ic
tio

n

-0.4 -0.2 0.2

GroudTruth

0.4 0.6 0.8

-0.5

0.5

1.0 GeneCompass(ρ=0.797)

GEARS(ρ=0.778)

Pr
ed

ic
tio

n

GroudTruth

-0.4 -0.2 0.2 0.4 0.6 0.8

-0.5

0.5

1.0 GeneCompass(ρ=0.841)

GEARS(ρ=0.832)

Pr
ed

ic
tio

n



Fig. S9| In silico gene perturbation prediction. Scatter plots of the predicted and true changes in 

gene expression for a, one-gene perturbations and b, two-gene perturbations.  Scatter plots of the 

predicted and true log fold changes in gene expression for c, all perturbations, d, one-gene 

perturbations and e, two-gene perturbations. Each dot represents a specific gene, and Spearman’s 

correlation coefficient is marked as “𝜌”.f, Total number of the top 20 DEGs where the predicted 

post perturbation differential expression is in the incorrect direction of the ground truth for one-

gene and two-gene perturbations. g, Comparison between GeneCompass and GEARS for the 

prediction of the top 20 genes in one-gene perturbations and two-gene perturbations. 

“GeneCompass better” is defined as GeneCompass having a smaller deviation than GEARS for a 

specific gene. Expression changes predicted by GeneCompass and GEARS for perturbations of h, 

FOSB+ control, i, EST2+CEBPE, j, JUN+CEBPA. 
 


