
Figure S1 

Phase Calcein 
AM 

Topro-3 Merge 

serum 

16hr no 
serum 

Methanol 

5 
6 
7 
8 
9 

10 
11 
12 

-6 -1 4 

In
te

ns
ity

 (L
og

10
) 

Ratio H/L (Log2) 

Young (Heavy) vs Young (Light) 

Protein 

3SD 

5 
6 
7 
8 
9 

10 
11 
12 

-6 -1 4 

In
te

ns
ity

 (L
og

10
) 

Ratio H/L (Log2) 

Young (Heavy) vs Old (Light) 

Protein 

3SD 

A B 

C D 

Std Light Heavy 

 Light 
+  

 Heavy 

Control 
(5.2ug 
each) 

Std 

7.8µg 
	

E 



A C 

Young  Aged 
0 

50 

100 

150 

200 
p=0.2683 

m
R

N
A 

no
rm

al
iz

ed
 to

 1
8S

 

Fibronectin 

B 

Figure S2 

Young  Aged 
0 

2 

4 

6 

8 

10 

Th
ic

kn
es

s 
(µ

m
) 

p<0.0001 

Aged Young 

D 



Figure S3 

E D 

A B C 

2003-071-032 (Y) 

C β1 β2 
GM02674 (Y) 
C β1 β2 

AG11726 (A) 

C β1 β2 

AG08517 (A) 

C β1 β2 

HAPLN1 

HSP90 

HAPLN1 

HSP90 

F 

Young Fibroblasts Aged Fibroblasts 



0 
1000 
2000 
3000 
4000 
5000 
6000 

-90 -60 -30 0 30 60 90 

AG08517 + rHAPLN1 

0ng 5ng 25ng 100g 

0ng 5ng 

25ng 100ng 

G

Empty 0501 3400 5939 
0 

2 

4 

6 

8 

10 

2003-071-032 + shHAPLN1 

* 
**** 

Th
ic

kn
es

s 
(µ

m
) 

0ng 5ng 25ng 100ng 
0 

2 

4 

6 

8 

10 

Th
ic

kn
es

s 
(µ

m
) **** 

*** 

AG11726 + rHAPLN1 

0ng 5ng 25ng 100ng 
0 

20 

40 

60 

80 

100 

AG08517 

** 
**** 

**** 

%
 fi

be
rs

 a
lig

ne
d 

w
ith

in
 3

0°
 

AG08517 (aged) + rHAPLN1 

D
is

tri
bu

tio
n 

of
 O

rie
nt

at
io

n 

Empty sh3400 sh3400 
+rHAPLN1 

0 

20 

40 

60 

80 

100 p<0.0001 p<0.0001 

P
er

ce
nt

 fi
be

rs
 o

rie
nt

at
ed

 
w

ith
in

 3
0°

 
0 

5000 

10000 

-90 -60 -30 0 30 60 90 

shEmpty 

sh3400 

sh3400+
25ng 

shEmpty 

sh3400 

sh3400+25ng  

Mode 

D
is

tri
bu

tio
n 

of
 O

rie
nt

at
io

n 

Figure S4 

HSP90 

HAPLN1 

E
m

pt
y 

sh
05

01
 

sh
34

00
 

sh
59

39
 

20 
40 
60 
80 

100 
120 

*** 
**** 

**** 0 

B A 

D 

C 

E F G 

H I J 



Yo
un

g 
A

ge
d 

Melanoma Cells 
on Fibroblast 

Matrices 

Figure S5 

B A 

D 

0ng 5ng 25ng 100ng 
0.000 

0.002 

0.004 

0.006 1205lu 

rHAPLN1 

0.0477 0.0226 

Ve
lo

ci
ty

 (µ
m

/s
) 

C 

Empty sh0501 sh3400 
0.000 

0.001 

0.002 

0.003 

0.004 

2003-071-032_shHAPLN1 

Ve
lo

ci
ty

 (µ
m

/s
) 

0.0143 0.0417 

Young Aged 
0.000 

0.001 

0.002 

0.003 
0.0019 

Ve
lo

ci
ty

 (µ
m

/s
) 

0.011 

E 

0ng 25ng 100ng 
0.0 

0.5 

1.0 

1.5 

2.0 

2.5 With aged fibroblasts + rHAPLN1 

N
or

m
al

iz
ed

 in
va

si
ve

 a
re

a 

0.012 0.0123 

0ng 25ng 100ng 

F 

Empty sh0501 sh3400 sh0533 
0 

1 

2 

3 

4 With  Young fibroblasts +/- HAPLN1 

2003-017-032_shHAPLN1 

**** **** *** 
N

or
m

al
iz

ed
 in

va
si

ve
 a

re
a 

rHAPLN1 (ng/ml) 
0 5 25 50 100 200 

0.0 

0.5 

1.0 

1.5 

2.0 

rHAPLN1 (ng/ml) 

N
or

m
al

iz
ed

 in
va

si
ve

 a
re

a 

** 
**** **** **** 

0 5 25 50 100 200 

With  rHAPLN1 alone 

Empty sh0501 sh3400 sh0533 



PBS rHAPLN1 
0 
5 

10 
15 
20 
25 

P
er

ce
nt

 K
i6

7+
 c

el
ls
 

p=0.7727 

PBS HAPLN1 

0ng 5ng 25ng 
0 

20 

40 

60 
Aged skin reconstructs 

P
er

ce
nt

 K
i6

7+
 c

el
ls

 

rHAPLN1 

Tumors in Aged Mice +/- 
HAPLN1 

Tumors in Aged Mice +/- HAPLN1 

B A C 

Figure S6 

p=0.2061 

D E 

0ng 5ng 25ng 100ng 
0.0 

0.5 

1.0 

1.5 

2.0 

2.5 

1205 Lu % of AnnexinV 
and PI positive 

rHAPLN1 (48h) 

%
 o

f A
po

pt
ot

ic
 c

el
ls

 

0ng 5ng 25ng 100ng 
0 

1 

2 

3 

rHAPLN1 (48h) 

%
 o

f A
po

pt
ot

ic
 c

el
ls

 

WM983b % of AnnexinV 
and PI positive 



Figure S7 

Melanoma 
cells (in 
collagen) 

Fibroblasts 

T cells 

A 

C 

sh_0501 sh_3400 

sh_5939 

sh-Empty 

DAPI/CD4+CD3+/Collagen I 

B 

Control 25ng/ml 100ng/ml 

rHAPLN1 Treatment 



CD8 Th Treg
0

2

4

6

8

10

Ly
m

ph
oc

yt
es

 (%
C

D
45

) PBS
rHAPLN1

*

*

*

PBS HAPLN1
0

5

10

15

%
 L

iv
e

CD4 

0.05 

0.0009 

0.07 

B A 

C D 

Figure S8 

0.0 

0.5 

1.0 

1.5 

2.0 

2.5 
Young 
Aged 

PMN- 
MDSCs 

M-MDSCs Macro- 
phages 

%
 L

iv
e 

Yumm1.7 Tumor 


