Characterization of matricellular protein hevin in
post-mortem human brain
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INTRODUCTION
The relationship between neuropsychiatric disorders
and alterations in extracellular matrix (ECM) molecules
has been recently described. In contrast to most
matricellular proteins that are only expressed during
brain development, hevin remains expressed at high
levels in adult brain, where it participates in neuronal
plasticity by linking pre- and post-synaptic proteins.
Hevin is a secreted glycoprotein and has been
hypothesized that differential glycosylation of hevin
might be implicated in physiological and pathological
CNS functioning. So far, the majority of research on
hevin has been performed in rodents. The present
study aims to characterize the regional and subcellular
expression of hevin immunoreactivity by western blot
in post-mortem human brain.

Post-mortem human brain of 6 control subjets:
4 brain regions

3 subcellular fractions

Table 1. Demographic characteristics, post-mortem delay
(PMD), cause of death and brain pH of subjects.
Subject

Gender

Age

Cause of death

Brain pH

41

PMD
(hours)
17

1

Male

Accident/fall from a height

6.5

2

Male

42

20

Accident/fall from a height

6.7

3

Male

42

7

Car accident

6.9

4

Male

48

6

6.1

5

Male

43

20

6

Male

45

14

Natural/cardiorespiratory
failure
Natural/cardiorespiratory
failure
Natural/cardiorespiratory
failure

6.5
6.5
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Fig1. Selection of anti-human hevin antibody. A) Hevin protein showed
two immunoreactive bands ≈130 kDa and ≈100 kDa in protein increasing
curve (Anti-human SPARCL1 R&D SYSTEMS, AF2728). B) Two bands
showed linear immunoreactive signal between 10 µg and 50 µg total
protein range. All western blot where normalized for actin
immunoreactivity as loading control.
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Fig2. Validation of subcellular fractionation.
The immunoreactive signals of specific
subcellular proteins showed correct
separation
of
3
subcellular
brain
preparations: total homogenate (HT), cytosol
(CYT) and fraction enriched in neuronal
membranes (P2). Proteins enriched in
neuronal membranes: Syntaxin 1A, Vglut1,
NMDA1, PSD95 and Pan-Cadherin; and
proteins enriched in cytosol: Stathmin and
IKBα.
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Fig3. Regional and subcellular immunoreactivity of hevin. A) Comparison of hevin
immunoreactivity between 4 brain regions (PFC: prefrontal cortex; HIP: hippocampus;
CAU: caudate nucleus; CB: cerebellum) in total homogenate, cytosol and fraction
enriched in neuronal membranes showed greater expression of two forms of hevin in
the prefrontal cortex than other brain regions. B) Comparison of hevin
immunoreactivity between 3 subcellular fractions (TH: total homogenate; CYT: cytosol;
P2: fraction enriched in neuronal membranes) in prefrontal cortex, hippocampus,
caudate nucleus and cerebellum showed greater expression of two forms of hevin in
the fraction enriched in neuronal membranes than other subcellular frcations, in most
cases. *p <0.05, **p0.01, ***p<0.001, ****p<0.0001, ANOVA analysis of variance.
Values are mean ± SEM and express the normalized immunoreactivity as percentage
of the mean of prefrontal cortex (A) or total homogenate (B).

Fig4. Degradation test. Time-dependent degradation in the absence (PROTEASE
INHIBITORS -) and in the presence (PROTEASE INHIBITORS +) of protease inhibitors
cocktail (Sigma-Aldrich Protease Inhibitor Cocktail) at different time intervals. Hevin
≈100 kDa band does not seem to be a degradation product of the ≈130 kDa band.

Fig5. Biochemical tests. A) Deglycosilation test: both ≈130
kDa and ≈100 kDa immunoreactive bands of hevin were
deglycosilated in the presence (PNGase F +) of PNGase (Nglycosidase F) enzyme. B) Dephosphorilation test: none of
the two hevin protein bands showed change in
immunoreactive signals in the presence of Lambda
(Lambda +) or FastAP (FastAP +) enzymes (Lambda: Santa
Cruz, sc-200312; FastAP: Fast Thermosensitive Alkaline
Phosphatase Thermo Scientific, EF0654).
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CONCLUSIONS
Two specific immunoreactive bands were observed for hevin in human brain: one migrating at around 130 kDa and another one around 100 kDa, which seems to correspond
to the two forms previously described in rodents. Both bands presented similar regional and subcellular distribution: higher expression in prefrontal cortex compared to the
other regions and higher expression in the fraction enriched in neuronal membranes in each region investigated. Hevin 100 kDa band does not seem to be a degradation
product of the 130 kDa band. Besides, we demonstrated that two hevin forms are glycosylated proteins, but do not seem to be phosphorylated. Altogether, these results
indicate a regulation in hevin post-translational modification suggestive of a functional role in adult brain, and constitute a useful reference for future studies of hevin in
pathological and non-pathological human brain.
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