
●
●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●
●
●
●
●

●

●●

●

●

● ●
●

●

●●

●

●●
●●

●

●●

●

●●●
●

●

●

●●

●

●

●

●

●
●
●

● ● ●
●●

●

●
●

●
●
●
●

●

●
●

●

●
●

●

●
●●

●●

●●

● ●

●●

●

●

●
●●

●
●●
●

●
●

●
●

●●

●

●●

●

●●

●●

●●
●

●

●

●
● ● ●●●●●

●
●●

●

●

●

●●
●●●

●●
● ●

●●
●
●
●

●

●
●

● ●

●●

●

●

●●●

●

●
●

●●●
●

●●

●
●●

●

●

●

●

●
●

●

●●

●

●

●

●
●
●

●●●

●

●

●

●

●●

●●

●
●
●●●

●

●
● ●

●●●●●
●

●

●

●

●

●
● ●

●

●

●

●

●●●●●● ●

●

●●●●
●●●●
●●
●●●●

●
●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●
●

●

●

●

●

●

●
●

●●●

●

●
●●

●●●●
●

●
●

●●●

●●●

●

●

●
●●

●

●
●●
●

●●

●

●

●
●●
●

●

●

●

●

●
●

●
●
●●
●
●
●

●

●
●

●●

●
●

●●●

●●●●

●

●
●
●
●

●
●

●
●●
●●
●

●

●●●●●
●●

●

●
●●
●
●

●

●

●
●

●
●●

●

●

●

●

●

●●●
●
●
●●
●

●●●
●
●●●
●

●

●●●

●

●

●

●
●
●
●

●

●

●●
●

●

●

●

●
●●
●

●

●
●
●

●●●
●

●
●●●●●●

●

●●

●

●

●

●

●

●

●
●

●●
●

●●

●●
●●●

●

●

●●
●●●
●
●

●

●

●
●

●

●

●

●●●

●

●

●

●
●

●●

●

●●
●

●

●●●

●●
●

●

●

●
●
●●● ●

●

●
●●●●
●

●

●

●

●●

●
●
●

●

●

●

0.0

0.3

0.6

0.9

M
ic

ro
en

vi
ro

nm
en

tS
co

re

Im
m

un
eS

co
re

N
KT

Eo
si

no
ph

ils

M
SC

M
ac

ro
ph

ag
es

M
ac

ro
ph

ag
es

 M
2

ly
 E

nd
ot

he
lia

l c
el

ls

H
SC

N
eu

ro
ns

Ep
ith

el
ia

l c
el

ls

En
do

th
el

ia
l c

el
ls

m
v 

En
do

th
el

ia
l c

el
ls

Th
2 

ce
lls

St
ro

m
aS

co
re

C
D

8+
 n

ai
ve

 T
−c

el
ls

iD
C

Th
1 

ce
lls

M
PP

C
D

4+
 T

em

Ke
ra

tin
oc

yt
es

Tg
d 

ce
lls

C
ho

nd
ro

cy
te

s

M
on

oc
yt

es

O
st

eo
bl

as
t

C
D

4+
 m

em
or

y 
T−

ce
lls

pD
C

M
EP

B−
ce

lls

Ba
so

ph
ils

C
D

8+
 T

cm

C
D

8+
 T

em

Fi
br

ob
la

st
s

N
K 

ce
lls

xC
el

l V
al

ue survival
long

short

Discovery dataset 1

●●●

●

●

●●

●

●

●

●
●

●
●

●

● ●

●

●●●●●●● ●●●●●●●●●

●
●
●

●

●

●

● ●

●●
●●

●

●●●

●●

●●

●

●

●

●
●●

●●●

●

●

●

●

●
●

●

●

●

●

● ●●

●

●●●●

●
●

●
●●

●
●

●
●●●

●

●

●

●

●
●
●

●

●

●
●●
●
●
●
●●

●

●
●
●

●

●
●●
●

●

●
●●
● ●

●
●
●●

●

●●●
●
●

●

●
●●●
●
●●
●
●

●●
●

●

●
●
●●
●
●

●
●

●

●●

●

●

●

●

●
●●

●
●●●●

●

●●
●●

●

●

●

●●

●

●

●

●
●
●●
●
●

●
●●

●

●●●●
●
●
●

●
●
●●

●

●
●

●

●
●
●●
●
●

●
●●●
●
●●●

●

●
●
●

●

●

●●

●
●
●●
●

●●●●

●

●

●

●

●

●●
●●

●

●

●●

●

●

●●●

●

●
●●
●

●

●
●

●

●
●

0.0

0.3

0.6

0.9

M
ic

ro
en

vi
ro

nm
en

tS
co

re

Im
m

un
eS

co
re

N
KT

M
SC

Eo
si

no
ph

ils

M
ac

ro
ph

ag
es

H
SC

M
ac

ro
ph

ag
es

 M
2

m
v 

En
do

th
el

ia
l c

el
ls

C
D

4+
 m

em
or

y
T−

ce
lls

En
do

th
el

ia
l c

el
ls

St
ro

m
aS

co
re

Th
1 

ce
lls

C
D

8+
 n

ai
ve

 T
−c

el
ls

N
eu

ro
ns

M
PP

O
st

eo
bl

as
t

Ad
ip

oc
yt

es

Th
2 

ce
lls

ly
 E

nd
ot

he
lia

l c
el

ls

Ep
ith

el
ia

l c
el

ls

Sm
oo

th
 m

us
cl

e

M
eg

ak
ar

yo
cy

te
s

iD
C

M
on

oc
yt

es

Tg
d 

ce
lls

Ba
so

ph
ils

Tr
eg

s

M
EP

C
D

4+
 T

cm

C
ho

nd
ro

cy
te

s

Fi
br

ob
la

st
s

xC
el

l V
al

ue survival
long

short

Discovery dataset 2

●

●

● ●● ●

●

●

●
●
●

●

●

●

●

● ●

●

●●
● ●

●
●

●

● ●●

●

●●

●

●

●●
●●

●

●

●●

●
●

●

●
●
●

●

●
●
●
●

●

●
●
●

0.0

0.5

1.0

1.5

2.0

M
ic

ro
en

vi
ro

nm
en

tS
co

re
Im

m
un

eS
co

re
M

SC N
KT

M
PP

H
SC

Ba
so

ph
ils

C
D

8+
 n

ai
ve

 T
−c

el
ls

m
v 

En
do

th
el

ia
l c

el
ls

En
do

th
el

ia
l c

el
ls

C
LP

Eo
si

no
ph

ils
St

ro
m

aS
co

re
M

ac
ro

ph
ag

es
 M

2
O

st
eo

bl
as

t
ly

 E
nd

ot
he

lia
l c

el
ls

N
eu

ro
ns

M
ac

ro
ph

ag
es

C
la

ss
−s

w
itc

he
d 

m
em

or
y 

B−
ce

lls
M

eg
ak

ar
yo

cy
te

s
Pr

ea
di

po
cy

te
s

Tr
eg

s
C

D
4+

 T
−c

el
ls

Ep
ith

el
ia

l c
el

ls
C

D
4+

 m
em

or
y 

T−
ce

lls
iD

C
Th

1 
ce

lls
Tg

d 
ce

lls
C

D
4+

 T
em

Ad
ip

oc
yt

es D
C

Th
2 

ce
lls

Pe
ric

yt
es

pD
C

Pl
at

el
et

s
M

el
an

oc
yt

es
C

D
4+

 n
ai

ve
 T

−c
el

ls
M

es
an

gi
al

 c
el

ls
cD

C
B−

ce
lls

C
D

4+
 T

cm
Fi

br
ob

la
st

s
C

D
8+

 T
−c

el
ls

N
K 

ce
lls

N
eu

tro
ph

ils
As

tro
cy

te
s

C
D

8+
 T

cm
C

D
8+

 T
em

G
M

P
M

EP
M

on
oc

yt
es

Sm
oo

th
 m

us
cl

e

xC
el

l V
al

ue survival
long

short

Validation dataset

A

B

C

**

*
*

Figure S4


