
Figure  1 

D E F
n=3

n=3

n=3 n=3

8

4

0

LT
-H
SC

ST
-H
SC

M
PP
1

M
PP
2

M
PP
3

LM
PP

G
M
P

M
EP

0

4

8

LT
H
SC

ST
H
SC

M
PP

1

M
PP

2

M
PP

3

LM
PP

G
M
P

M
EP

Cell_Type
Ex
p

Cell_Type
LTHSC

STHSC

MPP1

MPP2

MPP3

LMPP

GMP

MEP

STAT1

10  20  30  40

0.2          0.3

HSCs
Immatur

MEP
Megakry

Early E
Middle E

Late E
Basophil
Neutroph

Lymphoid

Fraction of cells 
in group  (%)

Mean expression 
in group

ST
AT
1

+/+ -/-
0.000

0.005

0.010

0.015

 

 

Fr
eq

ue
nc

y 
of

  T
-c

el
ls

 
in

 B
M

M
N

C
s

✱✱

8

4

0

LT
-H
SC

ST
-H
SC

M
PP
1

M
PP
2

M
PP
3

LM
PP

G
M
P

M
EP

0

4

8

LT
H
SC

ST
H
SC

M
PP

1

M
PP

2

M
PP

3

LM
PP

G
M
P

M
EP

Cell_Type
Ex
p

Cell_Type
LTHSC

STHSC

MPP1

MPP2

MPP3

LMPP

GMP

MEP

STAT1

10  20  30  40

0.2          0.3

HSCs
Immatur

MEP
Megakry

Early E
Middle E

Late E
Basophil
Neutroph

Lymphoid

Fraction of cells 
in group  (%)

Mean expression 
in group

ST
AT
1

A B C

+/+ -/-
0.000

0.001

0.002

0.003

0.004

 

Fr
eq

ue
nc

y 
of

  P
re

G
M

 
ce

lls
 in

 B
M

M
N

C
s

 

✱✱

n=3 n=3
MPP1 MPP2 MPP3 MPP4

0

2×10-5

4×10-5

2×10-4

4×10-4

6×10-4

8×10-4

1×10-3

 

Fr
eq

ue
nc

y 
of

 M
P

P
s 

in
 B

M
M

N
C

s

 
+/+

-/-

✱

✱

+/+ -/-
0

2

4

6

8

10

 

 

N
um

be
r 

of
 E

S
LA

M
s

 in
 1

00
,0

00
 B

M
M

N
C

s ✱

n=3 n=3



+/+ -/-
0

50

100

 

H
SC

 d
on

or
 c

hi
m

er
is

m
 (%

)

 
✱✱✱✱

Week 4 Week 24
0

20

40

60

80

100

 

To
ta

l D
on

or
 

C
hi

m
er

is
m

 (%
) ✱✱✱

✱✱

+/+ -/-
0

20

40

60

80

100

 

 

To
ta

l D
on

or
 

C
hi

m
er

is
m

 (%
)

✱✱✱✱

or CD45.1+

28d

30 Sorted
E-SLAM

30 Sorted
E-SLAM

3x105

BMMNCs
CD45.1+

28d

2!

5x106

BMMNCs

Stat1+/+

CD45.2+

Stat1-/-

CD45.2+

Competitor

CD45.1/2+

Competitor

CD45.1/2+

5x104

BMMNCs

CD45.1+

28d

or

5x104

BMMNCs

5x104

BMMNCs

Stat1+/+

CD45.2+

Stat1-/-

CD45.2+

Competitor

CD45.1/2+

5x105

BMMNCs

CD45.1+

28d

or

5x105

BMMNCs

5x105

BMMNCs

Stat1+/+

CD45.2+

Stat1-/-

CD45.2+

Week 4 Week 24
0

50

100

150

 

M
ye

lo
id

 D
on

or
 

C
hi

m
er

is
m

 (%
)

✱✱✱

✱✱

+/+ -/-
0

20

40

60

80

100

 

 

M
ye

lo
id

 D
on

or
 

C
hi

m
er

is
m

 (%
)

✱✱

Week 4 Week 24
0

20

40

60

80

100

 

Ly
m

ph
oi

d 
D

on
or

 
C

hi
m

er
is

m
 (%

)

STAT1+/+

STAT1-/-
✱✱✱

✱✱

+/+ -/-
0

20

40

60

80

100

 
Ly

m
ph

oi
d 

D
on

or
 

C
hi

m
er

is
m

 (%
)

 

✱✱

+/+ -/-
0

20

40

60

 

H
SC

 d
on

or
 c

hi
m

er
is

m
 (%

)

 
✱✱✱

Total Myl Lym
0

50

100

 

D
on

or
 C

hi
m

er
is

m
 (%

)

STAT1+/+

STAT1-/-

✱✱✱✱✱✱ ✱✱✱

5 Month
0

10

20

30

40

50

 

 

To
ta

l D
on

or
 

C
hi

m
er

is
m

 (%
)

5 Month
0

5

10

15

20

25

 

 

M
ye

lo
id

 D
on

or
 

C
hi

m
er

is
m

 (%
)

5 Month
0

10

20

30

40

50

 

 

Ly
m

ph
oi

d 
D

on
or

 
C

hi
m

er
is

m
 (%

)

STAT1+/+

STAT1-/-

A

C

D

Figure  2 

E

n=6
n=6

n=6
n=7

n=5n=5

n=5n=5

n=9

n=10

n=5n=5 n=5n=5

Total Myl Lym
0

50

100

 

D
on

or
 C

hi
m

er
is

m
 (%

)

STAT1+/+

STAT1-/-

✱✱✱✱✱✱ ✱✱✱ n=9

n=10

n=9 n=10

F G

Competitor

CD45.1/2+

5x105

BMMNCs

CD45.1+

28d

or

5x104

BMMNCs

5x104

BMMNCs

Stat1+/+

CD45.2+

Stat1-/-

CD45.2+

B



DC1

D
C
2

Log2 Fold Change

-L
og

10
P

A

E

D
Ifitm3 Oas2 Oas3

Oas1a Oas1g Oasl1

Oasl2 Rsad2 Mx2

Zbp1Ifit1

Irf1 Irf7 Irf9

GM4951 GM12250 Iigp1

Tgtp2 Ifi44 Ifi27

Gbp4 Gbp6 Gbp9

Gbp11Gbp10

B

C

F
NES: 1.90
FDR: 0.004

NES: 1.73
FDR: 0.009

NES: 1.72
FDR: 0.008

NES: 2.27
FDR: 0.0

KO WT KO WT KO WT KO WT

NES: 1.90
FDR: 0.004

NES: 1.73
FDR: 0.009

NES: 1.72
FDR: 0.008

NES: 2.27
FDR: 0.0

KO WT KO WT KO WT KO WTNES: 1.90
FDR: 0.004

NES: 1.73
FDR: 0.009

NES: 1.72
FDR: 0.008

NES: 2.27
FDR: 0.0

KO WT KO WT KO WT KO WT

KO WT

NES: 1.90
FDR: 0.004

NES: 1.73
FDR: 0.009

NES: 1.72
FDR: 0.008

NES: 2.27
FDR: 0.0

KO WT KO WT KO WT KO WT

NES: 1.90
FDR: 0.004

NES: 1.73
FDR: 0.009

NES: 1.72
FDR: 0.008

NES: 2.27
FDR: 0.0

KO WT KO WT KO WT KO WTNES: 1.90
FDR: 0.004

NES: 1.73
FDR: 0.009

NES: 1.72
FDR: 0.008

NES: 2.27
FDR: 0.0

KO WT KO WT KO WT KO WT

NES: 1.72
FDR: 0.008

NES: 1.90
FDR: 0.004

NES: 1.73
FDR: 0.009

NES: 1.72
FDR: 0.008

NES: 2.27
FDR: 0.0

KO WT KO WT KO WT KO WT

NES: 1.90
FDR: 0.004

NES: 1.73
FDR: 0.009

NES: 1.72
FDR: 0.008

NES: 2.27
FDR: 0.0

KO WT KO WT KO WT KO WT

- 4
- 2
- 0
- -2Z 

sc
or

e

Figure  3 

-20 -15 -10 -5 0

Hematopoietic cell lineage

Steroid biosynthesis

Cytosolic DNA-sensing pathway

Endocytosis

Cellular senescence

Th1 and Th2 cell differentiation

Cell adhesion molecules (CAMs)

Phagosome

Viral myocarditis

Allograft rejection

Graft-versus-host disease

Antigen processing and presentation

-Log10(p.adj)

 

 

KO WTKO WTKO WTKO WT

KO WTKO WTKO WTKO WT

KO
WT

KO
WT

H2-Q10

Tap2

H2-T10

H2-T22

H2-K1

B2m

H2-Q6

H2-Q7

H2-D1

H2-Q4

H2-T23

Tap1



0 2 4 6 8 10 12 14
0

10

20

30

Days post 5’FU injection

W
B

C
 (1

03 /
µl

)

 

STAT1+/+

STAT1-/-

* *
**

*

*

0 2 4 6 8 10 12 14
0

2000

4000

6000

8000

Days post 5’FU injection

P
la

te
le

t c
ou

nt
 (1

03 /
µl

)

 

STAT1+/+

STAT1-/-

*

***
***

**

STAT1+/+ STAT1-/-
0.0

0.1

0.2

0.3

 

 

S
pl

ee
n 

w
ei

gh
t (

g)

✱✱✱✱

STAT1+/+ STAT1-/-
0.0

0.2

0.4

0.6

0.8

 

 

S
pl

ee
n 

w
ei

gh
t (

g)

✱

A

STAT1KO HSC CELL CYCLE

G0
86.9

G1
12.0

S-G2-M
0.71

0 50K 100K 150K 200K 250K

Comp-405 450_50-A

0

-10 3

10 3

10 4

10 5

C
om

p-
48

8 
53

0_
30

-A

Spec imen_001_Tube_005_014.fcs
ESLAMs
1556

G0
86.6

G1
12.6

S-G2-M
0.77

0 50K 100K 150K 200K 250K

Comp-405 450_50-A

0

-10 3

10 3

10 4

10 5

C
om

p-
48

8 
53

0_
30

-A

Spec imen_001_Tube_005_014.fcs
MHCII high
389

G0
86.2

G1
13.4

S-G2-M
0.40

0 50K 100K 150K 200K 250K

Comp-405 450_50-A

0

-10 3

10 3

10 4

10 5

C
om

p-
48

8 
53

0_
30

-A

Spec imen_001_Tube_005_014.fcs
MHCII_lo
749

iA-iE MHCII (APC)

CD
45

 (B
V7

85
)

WT E-SLAM

STAT1wt/wt STAT1-/-
0

50

100

Steady state cell cycle status of 
WT and STAT1KO HSCs

Pr
op

or
tio

n 
of

 c
el

ls
 in

 
cy

cl
e 

ph
as

e 
(%

)

G0
G1
S-G2-M

G0
90.5

G1
8.06

S-G2-M
0.73

0 50K 100K 150K 200K 250K

Comp-405 450_50-A

0

-10 3

10 3

10 4

10 5

C
om

p-
48

8 
53

0_
30

-A

Spec imen_001_Tube_006_015.fcs
ESLAMs
1650

G0
100

G1
0

S-G2-M
0

0 50K 100K 150K 200K 250K

Comp-405 450_50-A

0

-10 3

10 3

10 4

10 5

C
om

p-
48

8 
53

0_
30

-A

Spec imen_001_Tube_006_015.fcs
MHCII high
1.00

G0
90.0

G1
9.25

S-G2-M
0.80

0 50K 100K 150K 200K 250K

Comp-405 450_50-A

0

-10 3

10 3

10 4

10 5

C
om

p-
48

8 
53

0_
30

-A

Spec imen_001_Tube_006_015.fcs
MHCII_lo
1633

Stat1-/- E-SLAM B

C D

DAPI

Ki
67

 

E

STAT1+/+ E-SLAM

n=3 n=4

n=3 n=5

n=4

n=8

n=4

n=8

n=3 n=3

Figure  4 

STAT1+/+ STAT1-/-
0

50

100

P
ro

po
rt

io
n 

of
 c

el
ls

 in
 

cy
cl

e 
ph

as
e 

(%
)

G0

G1

S-G2-M



PBS 5'-FU PBS 5'-FU
0

50

100

150

 

 

N
um

be
r o

f E
SL

A
M

s 
in

 e
ac

h 
M

H
C

 II
 

ex
pr

es
si

on
 g

ro
up

 in
 6

 h
in

d 
le

g 
bo

ne
s MHCIIlo

MHCIIhi
✱✱

ns

+/+ -/- +/+ -/-
0

100

200

300
500

1000

1500

 

N
um

be
r o

f E
SL

A
M

s
 in

 3
 h

in
d 

le
g 

bo
ne

s 

 

MHC IIlo

MHC IIhi

✱

✱✱

B

I

H

E

G

MHCII Score

C
yc

lin
g 

Sc
or

e

J

C

D
n=4 n=4

A

H
2-
Aa

C
D
74

H
2-
Eb
1

H
2-
Ab
1

n=4 n=4

Figure  5 

� �
0+&QHZ

ಜ�

ಜ�

�

�

�

�

&\
FO
LQ
J�
6F
RU
H

������
1HVWRURZDB/7+6&

iA-iE MHCII

C
D
45

STAT1+/+ ESLAM STAT1-/- ESLAM

MHCIIhiMHCIIlo MHCIIhiMHCIIlo

DAPI

K
i6

7 

MHCIIhiMHCIIlo

iA-iE MHCII

C
D

45

ESLAM MHCIIhiMHCIIlo

MHCIIhiMHCIIlo

AnnexinV

D
A
PI

ESLAM

iA-iE MHCII

C
D
45

MHCIIhiMHCIIlo

KO
WT

G0 G1 S-G2-M
0

5

10

20

40

60

80

100

 

Pr
op

or
tio

n 
of

 c
el

ls
 in

 
cy

cl
e 

ph
as

e 
(%

)

 

MHCIILo

MHCIIHi
✱✱✱✱

✱✱✱✱

✱✱✱

G0 G1 S-G2-M
0

5

10

20

40

60

80

100

 

Pr
op

or
tio

n 
of

 c
el

ls
 in

 
cy

cl
e 

ph
as

e 
(%

)

 

MHCIILo

MHCIIHi
✱✱✱✱

✱✱✱✱

✱✱✱

MHCIIhi
MHCIIlo

MHCIIhi
MHCIIlo

DC

A B

Stat1 WT Stat1 KO

C
D

45

I-A/I-E 

Figure 6 
STAT1 maintains MHC II expression in a subset of HSCs that are protected 
from myeloablation

E

F G

CD74loCD74hi DC

A B

Stat1 WT Stat1 KO

C
D

45

I-A/I-E 

Figure 6 
STAT1 maintains MHC II expression in a subset of HSCs that are protected 
from myeloablation

E

F G

CD74loCD74hi

F

n=3 n=4 n=3 n=4

K L M

MHCIIlo MHCIIhi
0

20

40

60

80

100

 

E
S

LA
M

 d
on

or
 c

hi
m

er
is

m
 (%

) ✱✱

n=6
n=7

G0 G1 S-G2-M
0

20

40

60

80

100

 

Pr
op

or
tio

n 
of

 c
el

ls
 in

 c
yc

le
 p

ha
se

 (%
)

MHCIIlo

MHCIIhi

✱✱✱✱

✱✱✱✱

ns

Total Mon-Neu Mac-Gra B-cell T-cell
0

50

100

 

 

D
on

or
 c

hi
m

er
is

m
 (%

)

MHCIIlo

MHCIIhi

✱✱✱ ✱

MHCIIlo MHCIIhi
0

10

20

30

40

 

Pr
op

or
tio

n 
of

 A
nn

ex
in

V+ 

D
A

PI
-  H

SC
s 

(%
)

✱✱



CALR+/+ CALRdel/del CALR+/+ CALRdel/del
0

100

200

300
500

1000

1500

2000

 

N
um

be
r o

f E
SL

A
M

s 
in

 e
ac

h 
M

H
C

 II
 

ex
pr

es
si

on
 g

ro
up

 in
 6

 h
in

d 
le

g 
bo

ne
s

 

MHCIIlo

MHCIIhi

✱

ns

)$�

)$
�

+��$E�

�

�

�

�

�

��

)$�

)$
�

+��$D

�

�

�

�

�

��

)$�

)$
�

+��(E�

�

�

�

�

�

)$�

)$
�

&G��

�

�

�

�

�

��

)$�

)$
�

9ZI

�

�

�

�

)$�

)$
�

&'���

���

���

���

���

���
SKDVH
*��*�
*�0
6

FG��FODVV
SKDVH

9ZI

&'���

+��$E�

+��(E�

+��$D

&G��

FG��FODVV
&G��BK
&G��BO
PLGGOH

���

���

SKDVH
*��*�
*�0
6

FG��FODVV
SKDVH

9ZI

&'���

+��$E�

+��(E�

+��$D

&G��

FG��FODVV
&G��BK
&G��BO
PLGGOH

���

���A B

iA/iE MHCII

vW
F

F

D

E

SKDVH
*��*�
*�0
6

FG��FODVV
SKDVH

9ZI

&'���

+��$E�

+��(E�

+��$D

&G��

FG��FODVV
&G��BK
&G��BO
PLGGOH

���

���

MHCII Low MHCII High
0

50

100

150

200

 

N
um

be
r o

f c
lo

ne
s p

er
 c

at
eg

or
y

 

Uniform
Mixed size
MK

0.0035p =

MHCIIlo MHCIIhi

Small
Mixed
Large

)$�

)$
�

6XE&RQB/6.B3%6B:7

�

�

�

�

�

��

)$�

)$
�

6XE&RQB/6.BS,S&B:7

�

�

�

�

�

��

)$�

)$
�

6XE&RQB/6.BS,S&B6WDW�.2

�

�

�

�

�

)$�

)$
�

QHZB&7

/7+6&
67+6&
033�
033�
033�
/033
*03
0(3

Cell annotationCD74 vWF

C

EPCR

C
D
45

WT 

EPCR

C
D

45

CALR:Hom

iA/iE MHCII

C
D

45

G H

n=4 n=3 n=4 n=3

Figure  6 

DC

A B

Stat1 WT Stat1 KO

C
D

45

I-A/I-E 

Figure 6 
STAT1 maintains MHC II expression in a subset of HSCs that are protected 
from myeloablation

E

F G

iA/iE MHCII

C
D

45
 

C57BL/6 Living Cells

EV W
T YF

0

5000

10000

15000

20000

25000

N
um

be
r o

f L
iv

in
g 

C
el

ls
 p

er
 W

el
l

Lineage Negative

EV W
T YF

0

20

40

60

80

100 ***
***

P
ro

po
rti

on
 o

f L
in

ea
ge

 N
eg

at
iv

e 
C

el
ls 

pe
r W

el
l(%

)

LT-HSC

EV W
T YF

0.0

0.5

1.0

1.5
*

P
ro

po
rti

on
 o

f L
T-

H
S

C
s 

pe
r W

el
l (

%
)

ST-HSC

EV W
T YF

0

5

10

15

P
ro

po
rit

on
 o

f M
P

P
1 

C
el

ls 
pe

r W
el

l (
%

)

MPP2

EV W
T YF

0

10

20

30

P
ro

po
rit

on
 o

f M
P

P
2 

C
el

ls
 p

er
 W

el
l (

%
)

MPP3

EV W
T YF

0

2

4

6

8

10

P
ro

po
rti

on
 o

f M
P

P
3 

C
el

ls
 p

er
 W

el
l(%

)

MPP4

EV W
T YF

0

1

2

3

P
ro

po
rti

on
 o

f M
P

P
4 

C
el

ls
 p

er
 W

el
l(%

)

Sca1- Progenitors

EV W
T YF

0

20

40

60

80

100 ***
***

P
ro

po
rti

on
 o

f P
ro

ge
ni

to
r 

C
el

ls
 p

er
 W

el
l (

%
)

Proportion of Apoptotic Cells

EV
W

T YF
0.0

0.2

0.4

0.6

0.8

P
ro

po
rti

on
 o

f A
nn

ev
in

V
+ 

C
el

ls
 p

er
 W

el
l(%

)

Proportion of Apoptotic Lin- Cells

EV
W

T YF
0.0

0.2

0.4

0.6

0.8

1.0

1.2 **
***

P
ro

po
rti

on
 o

f A
nn

ex
in

V
+ 

Li
n-

 C
el

ls
 (

%
)

A	

B	

C	

0%	

20%	

40%	

60%	

80%	

100%	

1	 2	 3	 4	 5	Pr
op

or
tio

n	
of
	H
SC
s	
fo
rm

in
g	

ea
ch
	c
ol
on

y	
si
ze
	

Days	in	Culture	

Expansion	of	WT	ESLAMs	

6	

5	

4	

3	

2	

1	

0	

0%	

20%	

40%	

60%	

80%	

100%	

1	 2	 3	 4	 5	Pr
op

or
tio

n	
of
	H
SC
s	
fo
rm

in
g	

ea
ch
	c
ol
on

y	
si
ze
	

Days	in	Culture	

Expansion	of	STAT5KO	ESLAMs	

6	

5	

4	

3	

2	

1	

0	

0	

0.2	

0.4	

0.6	

0.8	

1	

1.2	

0	 1	 2	 3	 4	 5	

%
		c
el
ls
	p
as
si
ng
	th

ird
	d
iv
is
io
n	

3rd	Division	
*	

**	

*	

0	

0.2	

0.4	

0.6	

0.8	

1	

1.2	

0	 1	 2	 3	 4	 5	

%
	c
el
ls
	p
as
si
ng
	fo

ur
th
	d
iv
is
io
n	

4th	Division	

*

*

**	
***	

0	

0.2	

0.4	

0.6	

0.8	

1	

1.2	

0	 1	 2	 3	 4	 5	

%
	o
f	c
el
ls
	p
as
si
ng
	fi
rs
t	d

iv
is
io
n	

1st	Division	

**	

0	

0.2	

0.4	

0.6	

0.8	

1	

1.2	

0	 1	 2	 3	 4	 5	

%
	o
f	c
el
ls
	p
as
si
ng
	2

nd
	D
iv
is
io
n	

2nd	Division	

**	

*	

0	

0.05	

0.1	

0.15	

0.2	

0.25	

0.3	

0.35	

4	 5	 6	 8	 10	

Pr
op

or
tio

n	
of
	A
nn

ex
in
V+

	7
AA

D
-	

	C
el
ls
	p
er
	W

el
l	

Days	in	Culture	

Proportion	of	Apoptotic	Cells	in	Bulk	Culture	

A	 B	

DC	

WT 

ESLAM 

STAT5 KO 

Bulk	HSCs	(50c/w)	for	in	
vitro	Properties	

Single	Cell	Per	Well	for	
Division	Kinetics,	differ-
entiation,	and/or	
scRNAseq	

WT-STAT5
YF-STAT5

EV

Living Cells

EV W
T YF

0

5000

10000

15000

20000

25000

N
um

be
r 

of
 L

iv
in

g 
C

el
ls

 p
er

 W
el

l

Lineage Negative

EV W
T YF

0

20

40

60

80

100 ***
***

P
ro

po
rti

on
 o

f L
in

ea
ge

 N
eg

at
iv

e 
C

el
ls 

pe
r W

el
l(%

)

LT-HSC

EV W
T YF

0.0

0.5

1.0

1.5
*

P
ro

po
rti

on
 o

f L
T-

H
S

C
s 

pe
r W

el
l (

%
)

ST-HSC

EV W
T YF

0

5

10

15

P
ro

po
rit

on
 o

f M
P

P
1 

C
el

ls 
pe

r W
el

l (
%

)
MPP2

EV W
T YF

0

10

20

30

P
ro

po
rit

on
 o

f M
P

P
2 

C
el

ls
 p

er
 W

el
l (

%
)

MPP3

EV W
T YF

0

2

4

6

8

10

P
ro

po
rti

on
 o

f M
P

P
3 

C
el

ls
 p

er
 W

el
l(%

)

MPP4

EV W
T YF

0

1

2

3

P
ro

po
rti

on
 o

f M
P

P
4 

C
el

ls
 p

er
 W

el
l(%

)

Sca1- Progenitors

EV W
T YF

0

20

40

60

80

100 ***
***

P
ro

po
rti

on
 o

f P
ro

ge
ni

to
r 

C
el

ls
 p

er
 W

el
l (

%
)

Proportion of Apoptotic Cells

EV
W

T YF
0.0

0.2

0.4

0.6

0.8

P
ro

po
rti

on
 o

f A
nn

ev
in

V
+ 

C
el

ls
 p

er
 W

el
l(%

)

Proportion of Apoptotic Lin- Cells

EV
W

T YF
0.0

0.2

0.4

0.6

0.8

1.0

1.2 **
***

P
ro

po
rti

on
 o

f A
nn

ex
in

V
+ 

Li
n-

 C
el

ls
 (

%
)

A	

B	

C	

D
ay

 7
D

iff
er

en
tia

tio
n

Living Cells

EV W
T YF

0

5000

10000

15000

20000

25000

N
um

be
r o

f L
ivi

ng
 C

el
ls

 p
er

 W
el

l

Lineage Negative

EV W
T YF

0

20

40

60

80

100 ***
***

P
ro

po
rti

on
 o

f L
in

ea
ge

 N
eg

at
iv

e 
C

el
ls 

pe
r W

el
l(%

)

LT-HSC

EV W
T YF

0.0

0.5

1.0

1.5
*

P
ro

po
rti

on
 o

f L
T-

H
S

C
s 

pe
r W

el
l (

%
)

ST-HSC

EV W
T YF

0

5

10

15

P
ro

po
rit

on
 o

f M
P

P
1 

C
el

ls 
pe

r W
el

l (
%

)

MPP2

EV W
T YF

0

10

20

30

P
ro

po
rit

on
 o

f M
P

P
2 

C
el

ls
 p

er
 W

el
l (

%
)

MPP3

EV W
T YF

0

2

4

6

8

10

P
ro

po
rti

on
 o

f M
P

P
3 

C
el

ls
 p

er
 W

el
l(%

)

MPP4

EV W
T YF

0

1

2

3

P
ro

po
rti

on
 o

f M
P

P
4 

C
el

ls
 p

er
 W

el
l(%

)

Sca1- Progenitors

EV W
T YF

0

20

40

60

80

100 ***
***

P
ro

po
rti

on
 o

f P
ro

ge
ni

to
r C

el
ls

 p
er

 W
el

l (
%

)

Proportion of Apoptotic Cells

EV
W

T YF
0.0

0.2

0.4

0.6

0.8

P
ro

po
rti

on
 o

f A
nn

ev
in

V
+ 

C
el

ls
 p

er
 W

el
l(%

)

Proportion of Apoptotic Lin- Cells

EV
W

T YF
0.0

0.2

0.4

0.6

0.8

1.0

1.2 **
***

P
ro

po
rti

on
 o

f A
nn

ex
in

V
+ 

Li
n-

 C
el

ls
 (

%
)

A	

B	

C	

0%	

20%	

40%	

60%	

80%	

100%	

1	 2	 3	 4	 5	Pr
op

or
tio

n	
of
	H
SC
s	
fo
rm

in
g	

ea
ch
	c
ol
on

y	
si
ze
	

Days	in	Culture	

Expansion	of	WT	ESLAMs	

6	

5	

4	

3	

2	

1	

0	

0%	

20%	

40%	

60%	

80%	

100%	

1	 2	 3	 4	 5	Pr
op

or
tio

n	
of
	H
SC
s	
fo
rm

in
g	

ea
ch
	c
ol
on

y	
si
ze
	

Days	in	Culture	

Expansion	of	STAT5KO	ESLAMs	

6	

5	

4	

3	

2	

1	

0	

0	

0.2	

0.4	

0.6	

0.8	

1	

1.2	

0	 1	 2	 3	 4	 5	

%
		c
el
ls
	p
as
si
ng
	th

ird
	d
iv
is
io
n	

3rd	Division	
*	

**	

*	

0	

0.2	

0.4	

0.6	

0.8	

1	

1.2	

0	 1	 2	 3	 4	 5	

%
	c
el
ls
	p
as
si
ng
	fo

ur
th
	d
iv
is
io
n	

4th	Division	

*

*

**	
***	

0	

0.2	

0.4	

0.6	

0.8	

1	

1.2	

0	 1	 2	 3	 4	 5	

%
	o
f	c
el
ls
	p
as
si
ng
	fi
rs
t	d

iv
is
io
n	

1st	Division	

**	

0	

0.2	

0.4	

0.6	

0.8	

1	

1.2	

0	 1	 2	 3	 4	 5	

%
	o
f	c
el
ls
	p
as
si
ng
	2

nd
	D
iv
is
io
n	

2nd	Division	

**	

*	

0	

0.05	

0.1	

0.15	

0.2	

0.25	

0.3	

0.35	

4	 5	 6	 8	 10	

Pr
op

or
tio

n	
of
	A
nn

ex
in
V+

	7
AA

D
-	

	C
el
ls
	p
er
	W

el
l	

Days	in	Culture	

Proportion	of	Apoptotic	Cells	in	Bulk	Culture	

A	 B	

DC	

WT 

ESLAM 

STAT5 KO 

Bulk	HSCs	(50c/w)	for	in	
vitro	Properties	

Single	Cell	Per	Well	for	
Division	Kinetics,	differ-
entiation,	and/or	
scRNAseq	

WT-STAT5
YF-STAT5

EV

Living Cells

EV W
T YF

0

5000

10000

15000

20000

25000

N
um

be
r o

f L
ivi

ng
 C

el
ls

 p
er

 W
el

l

Lineage Negative

EV W
T YF

0

20

40

60

80

100 ***
***

P
ro

po
rti

on
 o

f L
in

ea
ge

 N
eg

at
iv

e 
C

el
ls 

pe
r W

el
l(%

)

LT-HSC

EV W
T YF

0.0

0.5

1.0

1.5
*

P
ro

po
rti

on
 o

f L
T-

H
S

C
s 

pe
r W

el
l (

%
)

ST-HSC

EV W
T YF

0

5

10

15

P
ro

po
rit

on
 o

f M
P

P
1 

C
el

ls 
pe

r W
el

l (
%

)

MPP2

EV W
T YF

0

10

20

30

P
ro

po
rit

on
 o

f M
P

P
2 

C
el

ls
 p

er
 W

el
l (

%
)

MPP3

EV W
T YF

0

2

4

6

8

10

P
ro

po
rti

on
 o

f M
P

P
3 

C
el

ls
 p

er
 W

el
l(%

)

MPP4

EV W
T YF

0

1

2

3

P
ro

po
rti

on
 o

f M
P

P
4 

C
el

ls
 p

er
 W

el
l(%

)

Sca1- Progenitors

EV W
T YF

0

20

40

60

80

100 ***
***

P
ro

po
rti

on
 o

f P
ro

ge
ni

to
r C

el
ls

 p
er

 W
el

l (
%

)

Proportion of Apoptotic Cells

EV
W

T YF
0.0

0.2

0.4

0.6

0.8

P
ro

po
rti

on
 o

f A
nn

ev
in

V
+ 

C
el

ls
 p

er
 W

el
l(%

)

Proportion of Apoptotic Lin- Cells

EV
W

T YF
0.0

0.2

0.4

0.6

0.8

1.0

1.2 **
***

P
ro

po
rti

on
 o

f A
nn

ex
in

V
+ 

Li
n-

 C
el

ls
 (

%
)

A	

B	

C	

Single cell

Living Cells

EV W
T YF

0

5000

10000

15000

20000

25000

N
um

be
r 

of
 L

iv
in

g 
C

el
ls

 p
er

 W
el

l

Lineage Negative

EV W
T YF

0

20

40

60

80

100 ***
***

P
ro

po
rti

on
 o

f L
in

ea
ge

 N
eg

at
iv

e 
C

el
ls 

pe
r W

el
l(%

)

LT-HSC

EV W
T YF

0.0

0.5

1.0

1.5
*

P
ro

po
rti

on
 o

f L
T-

H
S

C
s 

pe
r 

W
el

l (
%

)

ST-HSC

EV W
T YF

0

5

10

15

P
ro

po
rit

on
 o

f M
P

P
1 

C
el

ls 
pe

r W
el

l (
%

)

MPP2

EV W
T YF

0

10

20

30

P
ro

po
rit

on
 o

f M
P

P
2 

C
el

ls
 p

er
 W

el
l (

%
)

MPP3

EV W
T YF

0

2

4

6

8

10

P
ro

po
rti

on
 o

f M
P

P
3 

C
el

ls
 p

er
 W

el
l(%

)

MPP4

EV W
T YF

0

1

2

3

P
ro

po
rti

on
 o

f M
P

P
4 

C
el

ls
 p

er
 W

el
l(%

)

Sca1- Progenitors

EV W
T YF

0

20

40

60

80

100 ***
***

P
ro

po
rti

on
 o

f P
ro

ge
ni

to
r 

C
el

ls
 p

er
 W

el
l (

%
)

Proportion of Apoptotic Cells

EV
W

T YF
0.0

0.2

0.4

0.6

0.8

P
ro

po
rti

on
 o

f A
nn

ev
in

V
+ 

C
el

ls
 p

er
 W

el
l(%

)

Proportion of Apoptotic Lin- Cells

EV
W

T YF
0.0

0.2

0.4

0.6

0.8

1.0

1.2 **
***

P
ro

po
rti

on
 o

f A
nn

ex
in

V
+

 L
in

- 
C

el
ls

 (
%

)

A	

B	

C	

0%	

20%	

40%	

60%	

80%	

100%	

1	 2	 3	 4	 5	Pr
op

or
tio

n	
of
	H
SC
s	
fo
rm

in
g	

ea
ch
	c
ol
on

y	
si
ze
	

Days	in	Culture	

Expansion	of	WT	ESLAMs	

6	

5	

4	

3	

2	

1	

0	

0%	

20%	

40%	

60%	

80%	

100%	

1	 2	 3	 4	 5	Pr
op

or
tio

n	
of
	H
SC
s	
fo
rm

in
g	

ea
ch
	c
ol
on

y	
si
ze
	

Days	in	Culture	

Expansion	of	STAT5KO	ESLAMs	

6	

5	

4	

3	

2	

1	

0	

0	

0.2	

0.4	

0.6	

0.8	

1	

1.2	

0	 1	 2	 3	 4	 5	

%
		c
el
ls
	p
as
si
ng
	th

ir
d	
di
vi
si
on

	

3rd	Division	
*	

**	

*	

0	

0.2	

0.4	

0.6	

0.8	

1	

1.2	

0	 1	 2	 3	 4	 5	

%
	c
el
ls
	p
as
si
ng
	fo

ur
th
	d
iv
is
io
n	

4th	Division	

*

*

**	
***	

0	

0.2	

0.4	

0.6	

0.8	

1	

1.2	

0	 1	 2	 3	 4	 5	

%
	o
f	c
el
ls
	p
as
si
ng
	fi
rs
t	d

iv
is
io
n	

1st	Division	

**	

0	

0.2	

0.4	

0.6	

0.8	

1	

1.2	

0	 1	 2	 3	 4	 5	

%
	o
f	c
el
ls
	p
as
si
ng
	2

nd
	D
iv
is
io
n	

2nd	Division	

**	

*	

0	

0.05	

0.1	

0.15	

0.2	

0.25	

0.3	

0.35	

4	 5	 6	 8	 10	

Pr
op

or
tio

n	
of
	A
nn

ex
in
V
+	
7A

A
D
-	

	C
el
ls
	p
er
	W

el
l	

Days	in	Culture	

Proportion	of	Apoptotic	Cells	in	Bulk	Culture	

A	 B	

DC	

WT 

ESLAM 

STAT5 KO 

Bulk	HSCs	(50c/w)	for	in	
vitro	Properties	

Single	Cell	Per	Well	for	
Division	Kinetics,	differ-
entiation,	and/or	
scRNAseq	

WT-STAT5
YF-STAT5

EV

Living Cells

EV W
T YF

0

5000

10000

15000

20000

25000

N
um

be
r 

of
 L

iv
in

g 
C

el
ls

 p
er

 W
el

l

Lineage Negative

EV W
T YF

0

20

40

60

80

100 ***
***

P
ro

po
rti

on
 o

f L
in

ea
ge

 N
eg

at
iv

e 
C

el
ls

 p
er

 W
el

l(%
)

LT-HSC

EV W
T YF

0.0

0.5

1.0

1.5
*

P
ro

po
rti

on
 o

f L
T-

H
S

C
s 

pe
r 

W
el

l (
%

)

ST-HSC

EV W
T YF

0

5

10

15

P
ro

po
rit

on
 o

f M
P

P
1 

C
el

ls
 p

er
 W

el
l (

%
)

MPP2

EV W
T YF

0

10

20

30

P
ro

po
rit

on
 o

f M
P

P
2 

C
el

ls
 p

er
 W

el
l (

%
)

MPP3

EV W
T YF

0

2

4

6

8

10

P
ro

po
rti

on
 o

f M
P

P
3 

C
el

ls
 p

er
 W

el
l(%

)

MPP4

EV W
T YF

0

1

2

3

P
ro

po
rti

on
 o

f M
P

P
4 

C
el

ls
 p

er
 W

el
l(%

)

Sca1- Progenitors

EV W
T YF

0

20

40

60

80

100 ***
***

P
ro

po
rti

on
 o

f P
ro

ge
ni

to
r 

C
el

ls
 p

er
 W

el
l (

%
)

Proportion of Apoptotic Cells

EV
W

T YF
0.0

0.2

0.4

0.6

0.8

P
ro

po
rt

io
n 

of
 A

nn
ev

in
V

+
 C

el
ls

 p
er

 W
el

l(%
)

Proportion of Apoptotic Lin- Cells

EV
W

T YF
0.0

0.2

0.4

0.6

0.8

1.0

1.2 **
***

P
ro

po
rt

io
n 

of
 A

nn
ex

in
V

+
 L

in
- 

C
el

ls
 (

%
)

A	

B	

C	

1st plating

2nd plating

3rd plating

4thplating

Dilution

Dilution

Dilution

Dilution: dependent on colony number
CFU: dilution factor x colony number

Living Cells

EV W
T YF

0

5000

10000

15000

20000

25000

N
um

be
r 

of
 L

iv
in

g 
C

el
ls

 p
er

 W
el

l

Lineage Negative

EV W
T YF

0

20

40

60

80

100 ***
***

P
ro

po
rti

on
 o

f L
in

ea
ge

 N
eg

at
iv

e 
C

el
ls 

pe
r W

el
l(%

)

LT-HSC

EV W
T YF

0.0

0.5

1.0

1.5
*

P
ro

po
rti

on
 o

f L
T-

H
S

C
s 

pe
r 

W
el

l (
%

)

ST-HSC

EV W
T YF

0

5

10

15

P
ro

po
rit

on
 o

f M
P

P
1 

C
el

ls 
pe

r W
el

l (
%

)

MPP2

EV W
T YF

0

10

20

30

P
ro

po
rit

on
 o

f M
P

P
2 

C
el

ls
 p

er
 W

el
l (

%
)

MPP3

EV W
T YF

0

2

4

6

8

10

P
ro

po
rti

on
 o

f M
P

P
3 

C
el

ls
 p

er
 W

el
l(%

)

MPP4

EV W
T YF

0

1

2

3

P
ro

po
rti

on
 o

f M
P

P
4 

C
el

ls
 p

er
 W

el
l(%

)

Sca1- Progenitors

EV W
T YF

0

20

40

60

80

100 ***
***

P
ro

po
rti

on
 o

f P
ro

ge
ni

to
r 

C
el

ls
 p

er
 W

el
l (

%
)

Proportion of Apoptotic Cells

EV
W

T YF
0.0

0.2

0.4

0.6

0.8

P
ro

po
rti

on
 o

f A
nn

ev
in

V
+ 

C
el

ls
 p

er
 W

el
l(%

)

Proportion of Apoptotic Lin- Cells

EV
W

T YF
0.0

0.2

0.4

0.6

0.8

1.0

1.2 **
***

P
ro

po
rti

on
 o

f A
nn

ex
in

V
+

 L
in

- 
C

el
ls

 (
%

)

A	

B	

C	

0%	

20%	

40%	

60%	

80%	

100%	

1	 2	 3	 4	 5	Pr
op

or
tio

n	
of
	H
SC
s	
fo
rm

in
g	

ea
ch
	c
ol
on

y	
si
ze
	

Days	in	Culture	

Expansion	of	WT	ESLAMs	

6	

5	

4	

3	

2	

1	

0	

0%	

20%	

40%	

60%	

80%	

100%	

1	 2	 3	 4	 5	Pr
op

or
tio

n	
of
	H
SC
s	
fo
rm

in
g	

ea
ch
	c
ol
on

y	
si
ze
	

Days	in	Culture	

Expansion	of	STAT5KO	ESLAMs	

6	

5	

4	

3	

2	

1	

0	

0	

0.2	

0.4	

0.6	

0.8	

1	

1.2	

0	 1	 2	 3	 4	 5	

%
		c
el
ls
	p
as
si
ng
	th

ir
d	
di
vi
si
on

	

3rd	Division	
*	

**	

*	

0	

0.2	

0.4	

0.6	

0.8	

1	

1.2	

0	 1	 2	 3	 4	 5	

%
	c
el
ls
	p
as
si
ng
	fo

ur
th
	d
iv
is
io
n	

4th	Division	

*

*

**	
***	

0	

0.2	

0.4	

0.6	

0.8	

1	

1.2	

0	 1	 2	 3	 4	 5	

%
	o
f	c
el
ls
	p
as
si
ng
	fi
rs
t	d

iv
is
io
n	

1st	Division	

**	

0	

0.2	

0.4	

0.6	

0.8	

1	

1.2	

0	 1	 2	 3	 4	 5	

%
	o
f	c
el
ls
	p
as
si
ng
	2

nd
	D
iv
is
io
n	

2nd	Division	

**	

*	

0	

0.05	

0.1	

0.15	

0.2	

0.25	

0.3	

0.35	

4	 5	 6	 8	 10	

Pr
op

or
tio

n	
of
	A
nn

ex
in
V+

	7
A
A
D
-	

	C
el
ls
	p
er
	W

el
l	

Days	in	Culture	

Proportion	of	Apoptotic	Cells	in	Bulk	Culture	

A	 B	

DC	

WT 

ESLAM 

STAT5 KO 

Bulk	HSCs	(50c/w)	for	in	
vitro	Properties	

Single	Cell	Per	Well	for	
Division	Kinetics,	differ-
entiation,	and/or	
scRNAseq	

WT-STAT5
YF-STAT5

EV

Living Cells

EV W
T YF

0

5000

10000

15000

20000

25000

N
um

be
r 

of
 L

iv
in

g 
C

el
ls

 p
er

 W
el

l

Lineage Negative

EV W
T YF

0

20

40

60

80

100 ***
***

P
ro

po
rti

on
 o

f L
in

ea
ge

 N
eg

at
iv

e 
C

el
ls 

pe
r W

el
l(%

)

LT-HSC

EV W
T YF

0.0

0.5

1.0

1.5
*

P
ro

po
rti

on
 o

f L
T-

H
S

C
s 

pe
r 

W
el

l (
%

)

ST-HSC

EV W
T YF

0

5

10

15

P
ro

po
rit

on
 o

f M
P

P
1 

C
el

ls 
pe

r W
el

l (
%

)

MPP2

EV W
T YF

0

10

20

30

P
ro

po
rit

on
 o

f M
P

P
2 

C
el

ls
 p

er
 W

el
l (

%
)

MPP3

EV W
T YF

0

2

4

6

8

10

P
ro

po
rti

on
 o

f M
P

P
3 

C
el

ls
 p

er
 W

el
l(%

)

MPP4

EV W
T YF

0

1

2

3

P
ro

po
rti

on
 o

f M
P

P
4 

C
el

ls
 p

er
 W

el
l(%

)

Sca1- Progenitors

EV W
T YF

0

20

40

60

80

100 ***
***

P
ro

po
rti

on
 o

f P
ro

ge
ni

to
r 

C
el

ls
 p

er
 W

el
l (

%
)

Proportion of Apoptotic Cells

EV
W

T YF
0.0

0.2

0.4

0.6

0.8

P
ro

po
rti

on
 o

f A
nn

ev
in

V
+ 

C
el

ls
 p

er
 W

el
l(%

)

Proportion of Apoptotic Lin- Cells

EV
W

T YF
0.0

0.2

0.4

0.6

0.8

1.0

1.2 **
***

P
ro

po
rti

on
 o

f A
nn

ex
in

V
+

 L
in

- 
C

el
ls

 (
%

)

A	

B	

C	

D
ay

 7
D

iff
er

en
tia

tio
n

Living Cells

EV W
T YF

0

5000

10000

15000

20000

25000

N
um

be
r 

of
 L

iv
in

g 
C

el
ls

 p
er

 W
el

l

Lineage Negative

EV W
T YF

0

20

40

60

80

100 ***
***

P
ro

po
rti

on
 o

f L
in

ea
ge

 N
eg

at
iv

e 
C

el
ls 

pe
r W

el
l(%

)

LT-HSC

EV W
T YF

0.0

0.5

1.0

1.5
*

P
ro

po
rti

on
 o

f L
T-

H
S

C
s 

pe
r 

W
el

l (
%

)

ST-HSC

EV W
T YF

0

5

10

15

P
ro

po
rit

on
 o

f M
P

P
1 

C
el

ls 
pe

r W
el

l (
%

)

MPP2

EV W
T YF

0

10

20

30

P
ro

po
rit

on
 o

f M
P

P
2 

C
el

ls
 p

er
 W

el
l (

%
)

MPP3

EV W
T YF

0

2

4

6

8

10

P
ro

po
rti

on
 o

f M
P

P
3 

C
el

ls
 p

er
 W

el
l(%

)

MPP4

EV W
T YF

0

1

2

3

P
ro

po
rti

on
 o

f M
P

P
4 

C
el

ls
 p

er
 W

el
l(%

)

Sca1- Progenitors

EV W
T YF

0

20

40

60

80

100 ***
***

P
ro

po
rti

on
 o

f P
ro

ge
ni

to
r 

C
el

ls
 p

er
 W

el
l (

%
)

Proportion of Apoptotic Cells

EV
W

T YF
0.0

0.2

0.4

0.6

0.8

P
ro

po
rti

on
 o

f A
nn

ev
in

V
+ 

C
el

ls
 p

er
 W

el
l(%

)

Proportion of Apoptotic Lin- Cells

EV
W

T YF
0.0

0.2

0.4

0.6

0.8

1.0

1.2 **
***

P
ro

po
rti

on
 o

f A
nn

ex
in

V
+

 L
in

- 
C

el
ls

 (
%

)

A	

B	

C	

0%	

20%	

40%	

60%	

80%	

100%	

1	 2	 3	 4	 5	Pr
op

or
tio

n	
of
	H
SC
s	
fo
rm

in
g	

ea
ch
	c
ol
on

y	
si
ze
	

Days	in	Culture	

Expansion	of	WT	ESLAMs	

6	

5	

4	

3	

2	

1	

0	

0%	

20%	

40%	

60%	

80%	

100%	

1	 2	 3	 4	 5	Pr
op

or
tio

n	
of
	H
SC
s	
fo
rm

in
g	

ea
ch
	c
ol
on

y	
si
ze
	

Days	in	Culture	

Expansion	of	STAT5KO	ESLAMs	

6	

5	

4	

3	

2	

1	

0	

0	

0.2	

0.4	

0.6	

0.8	

1	

1.2	

0	 1	 2	 3	 4	 5	

%
		c
el
ls
	p
as
si
ng
	th

ir
d	
di
vi
si
on

	

3rd	Division	
*	

**	

*	

0	

0.2	

0.4	

0.6	

0.8	

1	

1.2	

0	 1	 2	 3	 4	 5	

%
	c
el
ls
	p
as
si
ng
	fo

ur
th
	d
iv
is
io
n	

4th	Division	

*

*

**	
***	

0	

0.2	

0.4	

0.6	

0.8	

1	

1.2	

0	 1	 2	 3	 4	 5	

%
	o
f	c
el
ls
	p
as
si
ng
	fi
rs
t	d

iv
is
io
n	

1st	Division	

**	

0	

0.2	

0.4	

0.6	

0.8	

1	

1.2	

0	 1	 2	 3	 4	 5	

%
	o
f	c
el
ls
	p
as
si
ng
	2

nd
	D
iv
is
io
n	

2nd	Division	

**	

*	

0	

0.05	

0.1	

0.15	

0.2	

0.25	

0.3	

0.35	

4	 5	 6	 8	 10	

Pr
op

or
tio

n	
of
	A
nn

ex
in
V+

	7
A
A
D
-	

	C
el
ls
	p
er
	W

el
l	

Days	in	Culture	

Proportion	of	Apoptotic	Cells	in	Bulk	Culture	

A	 B	

DC	

WT 

ESLAM 

STAT5 KO 

Bulk	HSCs	(50c/w)	for	in	
vitro	Properties	

Single	Cell	Per	Well	for	
Division	Kinetics,	differ-
entiation,	and/or	
scRNAseq	

WT-STAT5
YF-STAT5

EV

Living Cells

EV W
T YF

0

5000

10000

15000

20000

25000

N
um

be
r 

of
 L

iv
in

g 
C

el
ls

 p
er

 W
el

l

Lineage Negative

EV W
T YF

0

20

40

60

80

100 ***
***

P
ro

po
rti

on
 o

f L
in

ea
ge

 N
eg

at
iv

e 
C

el
ls 

pe
r W

el
l(%

)

LT-HSC

EV W
T YF

0.0

0.5

1.0

1.5
*

P
ro

po
rti

on
 o

f L
T-

H
S

C
s 

pe
r 

W
el

l (
%

)

ST-HSC

EV W
T YF

0

5

10

15

P
ro

po
rit

on
 o

f M
P

P
1 

C
el

ls 
pe

r W
el

l (
%

)

MPP2

EV W
T YF

0

10

20

30

P
ro

po
rit

on
 o

f M
P

P
2 

C
el

ls
 p

er
 W

el
l (

%
)

MPP3

EV W
T YF

0

2

4

6

8

10

P
ro

po
rti

on
 o

f M
P

P
3 

C
el

ls
 p

er
 W

el
l(%

)

MPP4

EV W
T YF

0

1

2

3

P
ro

po
rti

on
 o

f M
P

P
4 

C
el

ls
 p

er
 W

el
l(%

)

Sca1- Progenitors

EV W
T YF

0

20

40

60

80

100 ***
***

P
ro

po
rti

on
 o

f P
ro

ge
ni

to
r 

C
el

ls
 p

er
 W

el
l (

%
)

Proportion of Apoptotic Cells

EV
W

T YF
0.0

0.2

0.4

0.6

0.8

P
ro

po
rti

on
 o

f A
nn

ev
in

V
+ 

C
el

ls
 p

er
 W

el
l(%

)

Proportion of Apoptotic Lin- Cells

EV
W

T YF
0.0

0.2

0.4

0.6

0.8

1.0

1.2 **
***

P
ro

po
rti

on
 o

f A
nn

ex
in

V
+

 L
in

- 
C

el
ls

 (
%

)

A	

B	

C	

Single cell

0%	

20%	

40%	

60%	

80%	

100%	

1	 2	 3	 4	 5	Pr
op

or
tio

n	
of
	H
SC
s	
fo
rm

in
g	

ea
ch
	c
ol
on

y	
si
ze
	

Days	in	Culture	

Expansion	of	WT	ESLAMs	

6	

5	

4	

3	

2	

1	

0	

0%	

20%	

40%	

60%	

80%	

100%	

1	 2	 3	 4	 5	Pr
op

or
tio

n	
of
	H
SC
s	
fo
rm

in
g	

ea
ch
	c
ol
on

y	
si
ze
	

Days	in	Culture	

Expansion	of	STAT5KO	ESLAMs	

6	

5	

4	

3	

2	

1	

0	

0	

0.2	

0.4	

0.6	

0.8	

1	

1.2	

0	 1	 2	 3	 4	 5	

%
		c
el
ls
	p
as
si
ng
	th

ir
d	
di
vi
si
on

	

3rd	Division	
*	

**	

*	

0	

0.2	

0.4	

0.6	

0.8	

1	

1.2	

0	 1	 2	 3	 4	 5	

%
	c
el
ls
	p
as
si
ng
	fo

ur
th
	d
iv
is
io
n	

4th	Division	

*

*

**	
***	

0	

0.2	

0.4	

0.6	

0.8	

1	

1.2	

0	 1	 2	 3	 4	 5	

%
	o
f	c
el
ls
	p
as
si
ng
	fi
rs
t	d

iv
is
io
n	

1st	Division	

**	

0	

0.2	

0.4	

0.6	

0.8	

1	

1.2	

0	 1	 2	 3	 4	 5	

%
	o
f	c
el
ls
	p
as
si
ng
	2

nd
	D
iv
is
io
n	

2nd	Division	

**	

*	

0	

0.05	

0.1	

0.15	

0.2	

0.25	

0.3	

0.35	

4	 5	 6	 8	 10	

Pr
op

or
tio

n	
of
	A
nn

ex
in
V
+	
7A

A
D
-	

	C
el
ls
	p
er
	W

el
l	

Days	in	Culture	

Proportion	of	Apoptotic	Cells	in	Bulk	Culture	

A	 B	

DC	

WT 

ESLAM 

STAT5 KO 

Bulk	HSCs	(50c/w)	for	in	
vitro	Properties	

Single	Cell	Per	Well	for	
Division	Kinetics,	differ-
entiation,	and/or	
scRNAseq	

Single cell:
division kinetic

50c/w:
differentiation

WT         STAT5KO

Single Cell Serial Colony
Replating

D
ay

 7
 F

A
C

S 
an

al
ys

is

IL3, IL6, SCF

Day7 Analysis

Hi

Lo
ESLAM

ESLAM

vWF - +        - +  
MHCII - - +       + 

MHCIIhiMHCIIlo

MHCIIhiMHCIIlo

WT

CALRdel/del

EPCR

C
D

45

I-A/I-E MHCII

C
D

45



Figure  7 

CD74hi CD74lo
-4 -2 0 2 4

KEGG_ANTIGEN_PROCESSING_AND_PRESENTATION

KEGG_ALLOGRAFT_REJECTION

KEGG_CELL_ADHESION_MOLECULES_CAMS

REACTOME_MHC_CLASS_II_ANTIGEN_PRESENTATION

KEGG_RIBOSOME

REACTOME_EUKARYOTIC_TRANSLATION_ELONGATION

ZHOU_CELL_CYCLE_GENES_IN_IR_RESPONSE_6HR

GRAHAM_CML_DIVIDING_VS_NORMAL_QUIESCENT_UP

NES

CD74low CD74high

0.0 0.5 1.0 1.5 2.0 2.5

KEGG_ANTIGEN_PROCESSING_AND_PRESENTATION

GRAHAM_NORMAL_QUIESCENT_VS_NORMAL_DIVIDING_UP

EPPERT_HSC_R

KEGG_ALLOGRAFT_REJECTION

REACTOME_MHC_CLASS_II_ANTIGEN_PRESENTATION

NES

A B

D

0

1

2

3

4

CD74 HLA−DMA HLA−DPB1 HLA−DRA HLA−DRB1 HLA−DRB6
Gene

Lo
g1

0 
no

rm
al

is
ed

 e
xp

re
ss

io
n

Cell_type
49f+ Subset1
49f+ Subset2

QA39 violinsp=0.0052

p=0.43 p=0.84

p=0.056
p=0.048

p=0.16
0

1

2

3

4

CD74 HLA−DMA HLA−DPB1 HLA−DRA HLA−DRB1 HLA−DRB6
Gene

Lo
g1

0 
no

rm
al

is
ed

 e
xp

re
ss

io
n

Cell_type
49f+ Subset1
49f+ Subset2

QA39 violins

C


