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Supplementary Figure 3
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Supplementary Figure 5

a

CFSElo

3.23%

CFSElhi

5.06%

CFSElo

6.76%
CFSElhi

5.38%

RNA 

isolation

Proliferating cells 

CFSElo
Non-proliferating cells 

CFSEhi

EC18pc/B EC18H/B

CFSE

0

2 0

4 0

6 0

1 5 0

3 0 0

4 5 0

6 0 0

C F S E

x
fo

ld
 r

e
la

ti
v

e
 q

u
a

n
ti

fi
c

a
ti

o
n

Lo

H i

#

E C p c /B

c o c u l

E C H /B

c o c u l

K 5 1 0 p c /B

c o c u l

K 5 1 0 H /B

c o c u l

C X C R 5

**

**

n s

0

2 0

4 0

6 0

1 5 0

3 0 0

4 5 0

6 0 0

C F S E

x
fo

ld
 r

e
la

ti
v

e
 q

u
a

n
ti

fi
c

a
ti

o
n

Lo

H i

#

E C p c /B

c o c u l

E C H /B

c o c u l

K 5 1 0 p c /B

c o c u l

K 5 1 0 H /B

c o c u l

C X C R 5

**

**

n s

VEGF

1 2 3 4 5 6 7 8 9
1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

2
8

2
9

3
0

3
1

3
2

3
3

3
4

3
5

3
6

3
7

3
8

3
9

4
0

4
1

4
2

4
3

4
4

4
5

4
6

4
7

4
8

4
9

5
0

5
1

0

5 0

1 0 0

1 5 0

T o ta l C D 2 0
+
V E G F

+
K i6 7

+
 c e lls

T o ta l C D 2 0
+
V E G F

+
K i6 7

-
 c e lls

%
p

r
o

li
fe

r
a

ti
n

g
 c

e
ll

s
/t

o
ta

l

C
D

2
0

+
 V

E
G

F
+
c

e
ll

s
cb

% V E G F
+

K i6 7
+

 B  c e lls

0 2 4 6 8 1 0

E C 1 8 p c /B

E C 1 8 H /B

K 5 1 0 p c /B

K 5 1 0 H /B

*
*

*

N e a re s t C D 3 1 +  to  C D 2 0 +

D is ta n c e  (u m )

N
u

m
b

e
r
 o

f 
c

e
ll

s

0
1
0

2
0

3
0

4
0

5
0

6
0

7
0

8
0

9
0

1
0
0

1
1
0

1
2
0

1
3
0

1
4
0

1
5
0

1
6
0

1
7
0

1
8
0

1
9
0

2
0
0

-2 0

0

2 0

4 0

6 0

8 0

1 0 0

Nearest CD31+ to CD20+

Distance (μm)

N
u

m
b

er
 o

f 
ce

lls

d

%VEGF+Ki67+ B cells



-800 -600 -400 -200 0 200 400 600 800

-800

-600

-400

-200

0

200

400

600

800

0h 24h

EC18pc/B

-800 -600 -400 -200 0 200 400 600 800

-800

-600

-400

-200

0

200

400

600

800

0h 24h

EC18H/B

-800 -600 -400 -200 0 200 400 600 800

-800

-600

-400

-200

0

200

400

600

800

0h 24h

EC18H/B +GL

Cocultured
CM

Culture
Medium

Supplementary Figure 6
a

d

7
2

h

b c



IL4/IgM
HMGB1 (10ng/ml)

αVEGF (10µg/ml)

- + + +
- - + +

- - - +

VEGF
24

31

v v

Tube formation Migration

GL - - + - - +
Ec18pc/B Ec18H/B Ec18H/B K510H/BK510H/BK510pc/B

v v

Tube formation Migration

GL - - + - - +
Ec18pc/B Ec18H/B Ec18H/B K510H/BK510H/BK510pc/B

IL4/IgM
HMGB1 (10ng/ml)

αVEGF (10µg/ml)

- + + +
- - + +

- - - +

VEGF
24

31

IL4/IgM
HMGB1 (10ng/ml)

αVEGF (10µg/ml)

- + + +
- - + +

- - - +

VEGF
24

31

IL4/IgM
HMGB1 (10ng/ml)

αVEGF (10µg/ml)

- + + +
- - + +

- - - +

VEGF
24

31

IL4/IgM
HMGB1 (10ng/ml)

αVEGF (10µg/ml)

- + + +
- - + +

- - - +

VEGF
24

31

Supplementary Figure 7

αHMGB1 (10µg/ml) - - +

HMGB1
24

31

EC
1

8
H

/B

EC
1

8
H

/B

EC
1

8
p

c/
B

b c d

e

v v

Tube formation Migration

GL - - + - - +
Ec18pc/B Ec18H/B Ec18H/B K510H/BK510H/BK510pc/BEC18pc/B EC18H/B EC18H/B

K510pc/B K510H/B K510H/B

αHMGB1
EC18pc/B EC18H/B EC18H/B

v v

Tube formation Migration

GL - - + - - +
Ec18pc/B Ec18H/B Ec18H/B K510H/BK510H/BK510pc/B

αHMGB1
K510pc/B K510H/B K510H/B

a

E
C

1
8
p

c
/B

 

E
C

1
8
H

/B

E
C

1
8
H

/B

K
5
1
0
p

c
/B

K
5
1
0
H

/B

K
5
1
0
H

/B
 

0

2 .01 0 3

4 .01 0 3

6 .01 0 3

8 .01 0 3

1 .01 0 4

T
o

ta
l 

tu
b

e
 l

e
n

g
th

s

 H M G B 1

(1 0  g /m l)

   -      -     +    -      -     +

*
* *

E
C

1
8
p

c
/B

 

E
C

1
8
H

/B

E
C

1
8
H

/B

K
5
1
0
p

c
/B

K
5
1
0
H

/B

K
5
1
0
H

/B
 

0

1 0 0

2 0 0

3 0 0

H
U

V
E

C
 t

r
a

n
s

m
ig

r
a

ti
o

n

(n
u

m
b

e
r
 o

f 
c

e
ll

s
 m

ig
r
a

te
d

/f
ie

ld
)

 H M G B 1

(1 0  g /m l)

   -      -     +    -      -     +

* *
* *

*
*

0

2 0

4 0

6 0

8 0

1 0 0

T
o

ta
l 

tu
b

e
 l

e
n

g
th

s

H M G B 1            -           +          +

* *
*

 V E G F            -            -          +

IL 4 /Ig M            -           +          +

0

2 0

4 0

6 0

8 0

H
U

V
E

C
 t

r
a

n
s

m
ig

r
a

ti
o

n

(n
u

m
b

e
r
 o

f 
c

e
ll

s
 m

ig
r
a

te
d

/f
ie

ld
)

* *

H M G B 1            -           +          +

 V E G F            -            -          +

IL 4 /Ig M            -           +          +

FSC

SS
C

FSC-A

FS
C

-H

DAPI

SS
C

Epcam

C
D

4
5

82.9%

20.3%

21.9%

53.8%56.2%

93.7%

CD20

SS
C Sorted 

population

qRTPCR

Live cells

Single 
cells

B cells

f



CD20

CD138

CD20

CD138

Cancer patient 1 Cancer patient 2

Supplementary Figure 8

Supplementary Figure 8

a

b

IgG

IgM

** *** *
* *

IgG

*

b

c

a

d

VEGFR1 VEGFR2 FGFR1

-15

-10

-5

0

-15

-10

-5

0

d
C

t

EC18H/B EC18H/B+GL

✱

0 1 2 3 4 5 6 7 8 9 1 0 1 1

0

5

1 0
2 0

4 0

6 0

8 0

1 0 0

D a y

T
u

m
o

u
r
 V

o
lu

m
e

 (
m

m
2
)

C M

*
E C 1 8 H + G L

E C 1 8 H

E C 1 8 H + B + H M G B 1

E C 1 8 H + B + G L

E C 1 8 H + B

*

0

1 0

2 0

3 0

4 0

T
u

m
o

r
 w

e
ig

h
t 

(m
g

)

+  B  c e lls

G L + - -

+ -- - -

- +

H M G B 1

1 5 0 %

2 1 5 % *

0

1 0

2 0

3 0

4 0

E C 1 8 H

T
u

m
o

r
 w

e
ig

h
t 

(m
g

)

+  B  c e lls

G L + - - + -

- - - - +H M G B 1

E C 1 8 H + G L

E C 1 8 H

E C 1 8 H + B

E C 1 8 H + B + G L

E C 1 8 H + B +  H M G B 1

0

1 0

2 0

3 0

4 0

E C 1 8 H

T
u

m
o

r
 w

e
ig

h
t 

(m
g

)

+  B  c e lls

G L + - - + -

- - - - +H M G B 1

E C 1 8 H + G L

E C 1 8 H

E C 1 8 H + B

E C 1 8 H + B + G L

E C 1 8 H + B +  H M G B 1

0

1 0

2 0

3 0

4 0

E C 1 8 H

T
u

m
o

r
 w

e
ig

h
t 

(m
g

)

+  B  c e lls

G L + - - + -

- - - - +H M G B 1

E C 1 8 H + G L

E C 1 8 H

E C 1 8 H + B

E C 1 8 H + B +

G L

E C 1 8 H + B

+  H M G B 1

0

1 0

2 0

3 0

4 0

E C 1 8 H

T
u

m
o

r
 w

e
ig

h
t 

(m
g

)

+  B  c e lls

G L + - - + -

- - - - +H M G B 1

E C 1 8 H + G L

E C 1 8 H

E C 1 8 H + B

E C 1 8 H + B +

G L

E C 1 8 H + B

+  H M G B 1

0

1 0

2 0

3 0

4 0

T
u

m
o

r
 w

e
ig

h
t 

(m
g

)

+  B  c e lls

G L + - - + -

- - - - +H M G B 1

E C 1 8 H + G L

E C 1 8 H

E C 1 8 H + B

E C 1 8 H + B +

G L

E C 1 8 H + B

+  H M G B 1

D

D

a

b

e

c d

CM from cocultures

VEGFR1 VEGFR2 FGFR1

-15

-10

-5

0

-15

-10

-5

0

d
C

t

EC18H/B EC18H/B+GL

✱

0 1 2 3 4 5 6 7 8 9 1 0 1 1

0

5

1 0
2 0

4 0

6 0

8 0

1 0 0

D a y

T
u

m
o

u
r
 V

o
lu

m
e

 (
m

m
2
)

C M

*
E C 1 8 H + G L

E C 1 8 H

E C 1 8 H + B + H M G B 1

E C 1 8 H + B + G L

E C 1 8 H + B

*

0

1 0

2 0

3 0

4 0

T
u

m
o

r
 w

e
ig

h
t 

(m
g

)

+  B  c e lls

G L + - -

+ -- - -

- +

H M G B 1

1 5 0 %

2 1 5 % *

0

1 0

2 0

3 0

4 0

E C 1 8 H

T
u

m
o

r
 w

e
ig

h
t 

(m
g

)

+  B  c e lls

G L + - - + -

- - - - +H M G B 1

E C 1 8 H + G L

E C 1 8 H

E C 1 8 H + B

E C 1 8 H + B + G L

E C 1 8 H + B +  H M G B 1

0

1 0

2 0

3 0

4 0

E C 1 8 H

T
u

m
o

r
 w

e
ig

h
t 

(m
g

)

+  B  c e lls

G L + - - + -

- - - - +H M G B 1

E C 1 8 H + G L

E C 1 8 H

E C 1 8 H + B

E C 1 8 H + B + G L

E C 1 8 H + B +  H M G B 1

0

1 0

2 0

3 0

4 0

E C 1 8 H

T
u

m
o

r
 w

e
ig

h
t 

(m
g

)

+  B  c e lls

G L + - - + -

- - - - +H M G B 1

E C 1 8 H + G L

E C 1 8 H

E C 1 8 H + B

E C 1 8 H + B +

G L

E C 1 8 H + B

+  H M G B 1

0

1 0

2 0

3 0

4 0

E C 1 8 H

T
u

m
o

r
 w

e
ig

h
t 

(m
g

)

+  B  c e lls

G L + - - + -

- - - - +H M G B 1

E C 1 8 H + G L

E C 1 8 H

E C 1 8 H + B

E C 1 8 H + B +

G L

E C 1 8 H + B

+  H M G B 1

0

1 0

2 0

3 0

4 0

T
u

m
o

r
 w

e
ig

h
t 

(m
g

)

+  B  c e lls

G L + - - + -

- - - - +H M G B 1

E C 1 8 H + G L

E C 1 8 H

E C 1 8 H + B

E C 1 8 H + B +

G L

E C 1 8 H + B

+  H M G B 1

D

D

a

b

e

c d

CM from cocultures

VEGFR1 VEGFR2 FGFR1

-15

-10

-5

0

-15

-10

-5

0

d
C

t

EC18H/B EC18H/B+GL

✱

0 1 2 3 4 5 6 7 8 9 1 0 1 1

0

5

1 0
2 0

4 0

6 0

8 0

1 0 0

D a y

T
u

m
o

u
r
 V

o
lu

m
e

 (
m

m
2
)

C M

*
E C 1 8 H + G L

E C 1 8 H

E C 1 8 H + B + H M G B 1

E C 1 8 H + B + G L

E C 1 8 H + B

*

0

1 0

2 0

3 0

4 0

T
u

m
o

r
 w

e
ig

h
t 

(m
g

)

+  B  c e lls

G L + - -

+ -- - -

- +

H M G B 1

1 5 0 %

2 1 5 % *

0

1 0

2 0

3 0

4 0

E C 1 8 H

T
u

m
o

r
 w

e
ig

h
t 

(m
g

)

+  B  c e lls

G L + - - + -

- - - - +H M G B 1

E C 1 8 H + G L

E C 1 8 H

E C 1 8 H + B

E C 1 8 H + B + G L

E C 1 8 H + B +  H M G B 1

0

1 0

2 0

3 0

4 0

E C 1 8 H

T
u

m
o

r
 w

e
ig

h
t 

(m
g

)

+  B  c e lls

G L + - - + -

- - - - +H M G B 1

E C 1 8 H + G L

E C 1 8 H

E C 1 8 H + B

E C 1 8 H + B + G L

E C 1 8 H + B +  H M G B 1

0

1 0

2 0

3 0

4 0

E C 1 8 H

T
u

m
o

r
 w

e
ig

h
t 

(m
g

)

+  B  c e lls

G L + - - + -

- - - - +H M G B 1

E C 1 8 H + G L

E C 1 8 H

E C 1 8 H + B

E C 1 8 H + B +

G L

E C 1 8 H + B

+  H M G B 1

0

1 0

2 0

3 0

4 0

E C 1 8 H

T
u

m
o

r
 w

e
ig

h
t 

(m
g

)

+  B  c e lls

G L + - - + -

- - - - +H M G B 1

E C 1 8 H + G L

E C 1 8 H

E C 1 8 H + B

E C 1 8 H + B +

G L

E C 1 8 H + B

+  H M G B 1

0

1 0

2 0

3 0

4 0

T
u

m
o

r
 w

e
ig

h
t 

(m
g

)

+  B  c e lls

G L + - - + -

- - - - +H M G B 1

E C 1 8 H + G L

E C 1 8 H

E C 1 8 H + B

E C 1 8 H + B +

G L

E C 1 8 H + B

+  H M G B 1

D

D

a

b

e

c d

CM from cocultures

VEGFR1 VEGFR2 FGFR1

-15

-10

-5

0

-15

-10

-5

0

d
C

t

EC18H/B EC18H/B+GL

✱

0 1 2 3 4 5 6 7 8 9 1 0 1 1

0

5

1 0
2 0

4 0

6 0

8 0

1 0 0

D a y

T
u

m
o

u
r
 V

o
lu

m
e

 (
m

m
2
)

C M

*
E C 1 8 H + G L

E C 1 8 H

E C 1 8 H + B + H M G B 1

E C 1 8 H + B + G L

E C 1 8 H + B

*

0

1 0

2 0

3 0

4 0

T
u

m
o

r
 w

e
ig

h
t 

(m
g

)

+  B  c e lls

G L + - -

+ -- - -

- +

H M G B 1

1 5 0 %

2 1 5 % *

0

1 0

2 0

3 0

4 0

E C 1 8 H

T
u

m
o

r
 w

e
ig

h
t 

(m
g

)

+  B  c e lls

G L + - - + -

- - - - +H M G B 1

E C 1 8 H + G L

E C 1 8 H

E C 1 8 H + B

E C 1 8 H + B + G L

E C 1 8 H + B +  H M G B 1

0

1 0

2 0

3 0

4 0

E C 1 8 H

T
u

m
o

r
 w

e
ig

h
t 

(m
g

)

+  B  c e lls

G L + - - + -

- - - - +H M G B 1

E C 1 8 H + G L

E C 1 8 H

E C 1 8 H + B

E C 1 8 H + B + G L

E C 1 8 H + B +  H M G B 1

0

1 0

2 0

3 0

4 0

E C 1 8 H

T
u

m
o

r
 w

e
ig

h
t 

(m
g

)

+  B  c e lls

G L + - - + -

- - - - +H M G B 1

E C 1 8 H + G L

E C 1 8 H

E C 1 8 H + B

E C 1 8 H + B +

G L

E C 1 8 H + B

+  H M G B 1

0

1 0

2 0

3 0

4 0

E C 1 8 H

T
u

m
o

r
 w

e
ig

h
t 

(m
g

)

+  B  c e lls

G L + - - + -

- - - - +H M G B 1

E C 1 8 H + G L

E C 1 8 H

E C 1 8 H + B

E C 1 8 H + B +

G L

E C 1 8 H + B

+  H M G B 1

0

1 0

2 0

3 0

4 0

T
u

m
o

r
 w

e
ig

h
t 

(m
g

)

+  B  c e lls

G L + - - + -

- - - - +H M G B 1

E C 1 8 H + G L

E C 1 8 H

E C 1 8 H + B

E C 1 8 H + B +

G L

E C 1 8 H + B

+  H M G B 1

D

D

a

b

e

c d

CM from cocultures

VEGFR1 VEGFR2 FGFR1

-15

-10

-5

0

-15

-10

-5

0

d
C

t

EC18H/B EC18H/B+GL

✱

0 1 2 3 4 5 6 7 8 9 1 0 1 1

0

5

1 0
2 0

4 0

6 0

8 0

1 0 0

D a y

T
u

m
o

u
r
 V

o
lu

m
e

 (
m

m
2
)

C M

*
E C 1 8 H + G L

E C 1 8 H

E C 1 8 H + B + H M G B 1

E C 1 8 H + B + G L

E C 1 8 H + B

*

0

1 0

2 0

3 0

4 0

T
u

m
o

r
 w

e
ig

h
t 

(m
g

)

+  B  c e lls

G L + - -

+ -- - -

- +

H M G B 1

1 5 0 %

2 1 5 % *

0

1 0

2 0

3 0

4 0

E C 1 8 H

T
u

m
o

r
 w

e
ig

h
t 

(m
g

)

+  B  c e lls

G L + - - + -

- - - - +H M G B 1

E C 1 8 H + G L

E C 1 8 H

E C 1 8 H + B

E C 1 8 H + B + G L

E C 1 8 H + B +  H M G B 1

0

1 0

2 0

3 0

4 0

E C 1 8 H

T
u

m
o

r
 w

e
ig

h
t 

(m
g

)

+  B  c e lls

G L + - - + -

- - - - +H M G B 1

E C 1 8 H + G L

E C 1 8 H

E C 1 8 H + B

E C 1 8 H + B + G L

E C 1 8 H + B +  H M G B 1

0

1 0

2 0

3 0

4 0

E C 1 8 H

T
u

m
o

r
 w

e
ig

h
t 

(m
g

)

+  B  c e lls

G L + - - + -

- - - - +H M G B 1

E C 1 8 H + G L

E C 1 8 H

E C 1 8 H + B

E C 1 8 H + B +

G L

E C 1 8 H + B

+  H M G B 1

0

1 0

2 0

3 0

4 0

E C 1 8 H

T
u

m
o

r
 w

e
ig

h
t 

(m
g

)

+  B  c e lls

G L + - - + -

- - - - +H M G B 1

E C 1 8 H + G L

E C 1 8 H

E C 1 8 H + B

E C 1 8 H + B +

G L

E C 1 8 H + B

+  H M G B 1

0

1 0

2 0

3 0

4 0

T
u

m
o

r
 w

e
ig

h
t 

(m
g

)

+  B  c e lls

G L + - - + -

- - - - +H M G B 1

E C 1 8 H + G L

E C 1 8 H

E C 1 8 H + B

E C 1 8 H + B +

G L

E C 1 8 H + B

+  H M G B 1

D

D

a

b

e

c d

CM from cocultures


