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Abstract

Extracellular matrix (ECM) proteins, including collagens, ECM glycoproteins, and proteoglycans, are critical components of

tissue structure and function. In addition to the core matrisome, there are matrisome-associated proteins that balance ECM

production and degradation. The identification and quantification of ECM proteins using mass spectrometry is often hindered

by their low abundance and their tendency to aggregate, forming insoluble macromolecules in aqueous solutions. In this

study, we aimed to investigate the effectiveness of a decellularization strategy that combined freeze-thaw cycles and sodium

dodecyl sulphate treatment, in identifying and quantifying ECM proteins in mouse kidney using mass spectrometry. This

decellularization strategy preserved 95% of the Core matrisome proteins detected in non-decellularized kidney and revealed

additional once. Decellularization also led to an increase in the abundance of 96% of the core matrisome ECM proteins by

an average of 59 times due to the successful removal of cellular and matrisome-associated proteins. However, the enrichment

varied greatly among ECM proteins, resulting in a misrepresentation of the native ECM protein composition of the kidney. This

should be brought to the attention of the matrisome research community, as it highlights the need for caution when interpreting

proteomic data obtained following a decellularization procedure.

Hosted file

Frattini et al_DataBriefs_Main manuscript.docx available at https://authorea.com/users/

759265/articles/733700-benefits-and-limits-of-decellularization-on-mass-spectrometry-

based-extracellular-matrix-proteome-analysis-of-mouse-kidney

1

https://authorea.com/users/759265/articles/733700-benefits-and-limits-of-decellularization-on-mass-spectrometry-based-extracellular-matrix-proteome-analysis-of-mouse-kidney
https://authorea.com/users/759265/articles/733700-benefits-and-limits-of-decellularization-on-mass-spectrometry-based-extracellular-matrix-proteome-analysis-of-mouse-kidney
https://authorea.com/users/759265/articles/733700-benefits-and-limits-of-decellularization-on-mass-spectrometry-based-extracellular-matrix-proteome-analysis-of-mouse-kidney


 
Figure 1 
  

To
ta

l

Cell
ular

Core
 m

at
ris

om
e

Mat
ris

om
e-

as
so

cia
te

d
0

20

40

60

500
1000
1500
2000
2500

D
et

ec
te

d 
pr

ot
ei

ns
 (n

) 
ND

D

A

B

Colla
gen

s

ECM-G
lyc

opro
te

in
s

Pro
te

oglyc
an

s

ECM-a
ffi

lia
te

d

ECM-re
gulat

ors

Sec
re

te
d fa

ct
ors

0

10

20

30

40

50

D
et

ec
te

d 
pr

ot
ei

ns
 (n

) ND

D

Core matrisome Matrisome-associated



 
Figure 2 

Cell
ular

Mat
ris

om
e a

ss
ocia

te
d

Core
 M

at
ris

om
e

0.0
0.5
1.0
1.5
2.0

20
40
60
80

100

S
um

 o
f p

ro
te

in
 

ab
un

da
nc

e 
(%

 o
f t

ot
al

)

ND

D

ce
llu

lar

co
lla

gen
s

ECM G
lyc

opro
te

in
s

Pro
te

oglyc
an

s

ECM R
eg

ulat
ors

ECM-a
ffi

lia
te

d 

Sec
re

te
d F

ac
to

rs
0.001

0.01

0.1

1

10

100

1000

D
/N

D
 a

bu
nd

an
ce

 r
at

io

core 
matrisome

matrisome
associated

A

B



 
Figure 3 

1×10-11×100 1×101 1×102 1×103 1×104 1×105
1×10-1

1×100

1×101

1×102

1×103

1×104

1×105

Protein abundance 
in ND samples (ppm) 

P
ro

te
in

 a
bu

nd
an

ce
 

in
 D

 s
am

pl
es

 (p
pm

)
Core-matrisome

0 100 200 300

alpha-1(XII)
alpha-4(IV)
alpha-1(V)
alpha-1(IV)
alpha-3(IV)
alpha-2(IV)
alpha-2(V)
alpha-1(III)
alpha-2(I)
alpha-1(I)

alpha-1(VI)
alpha-2(VI)

alpha-1(XIV)
alpha-1(XVIII)

alpha-1(XV)
alpha-1(II)

D/ND abundance ratio

co
lla

ge
n 

ch
ai

ns

A

B


