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Abstract: Recent studies have shown that during the development of pulmonary fibrosis, pericytes are a significant 
source of myofibroblasts. However, the specific mechanism involved in the transformation of pericytes into myofi-
broblasts remains unknown. Moreover, there is evidence that pericyte transdifferentiation is a complex process in-
volving the activation of a multi-signaling pathway. Our previous studies found that core fucosylation (CF) alleviates 
the development of organ fibrosis by regulating the TGF/Smad2/3 signaling pathway. The objective of this study 
was to treat pericytes with TGF-β1 for different time to observe whether pericytes transform into myofibroblasts. 
Moreover, we sought to detect the surface expression of PDGFβR on pericytes and the changes in CF. We found that 
during pericyte transdifferentiation, α-1,6 core fucosyltransferase (FUT8) catalyzed CF, which was necessary for this 
process. Thus, we adopted a FUT8 small interference RNA technique to inhibit the expression of CF to block the 
activation of the PDGFβ/Erk signaling pathway. Furthermore, the inhibition of CF expression is an optional method 
for inhibiting pericytes from transdifferentiating into myofibroblasts. Our findings indicate that CF plays an important 
role in the transformation of pericytes into myofibroblast. This study provides a theoretical basis for understanding 
the penetration and intersection of glycobiology and pneumonopathy through in vitro experimental analysis.
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Introduction

Pulmonary fibrosis is the final stage of all inter-
stitial lung diseases, resulting an average life-
time of less than five years after the diagnosis 
due to efficient treatment measures [1, 2]. 
Although the causes of pulmonary fibrosis are 
diverse, their final presentation is character-
ized by the aggregation and increment of myofi-
broblasts [3-6]. Therefore, the analysis of the 
major source of myofibroblasts in pulmonary 
fibrosis and the search for novel efficient tar-
gets for prevention of the disease will have a 
significant effect on mortality reduction [7].

The source of myofibroblasts remains unclear 
and is increasingly controversial. The main-
stream opinion over the past decade has been 
challenged because epithelial-mesenchymal 
transition (EMT) could not be demonstrated in 
vivo [8, 9]. Recently, research supports the fact 
that pericytes are a major source of myofibro-
blasts through Genetic Fate Mapping [9].

Distributed between endothelial cells of the 
microvascular system and basement mem-
brane, pericytes exhibit the physiological func-
tion of maintaining the stability of blood vessels 
[10]. Once stimulated, pericyte separate from 
the endothelial cells and migrate into the pul-
monary interstitium and transform into myofi-
broblasts [10, 11]. It was suggested that peri-
cyte activation was an important factor in- 
volved in the generation of myofibroblasts [10]. 
However, the mechanism of pericyte transfor-
mation remains unknown. It was reported in  
the literature that pericyte transformation 
involved a network pathway for the activation of 
PDGFβ/Erk and TGF-β/Smad2/3 multi-signal-
ing pathways [12]. Finding their common target-
ing points is an efficient method of blocking 
pericyte transdifferentiation.

Core fucosylation (CF) is an important protein 
glycosylation modification, which has the physi-
ological function of specifically and catalytically 
transferring fucose with α-1,6 fucosyltransfer-
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ase (FUT8) to target protein [13, 14]. Our previ-
ous work demonstrated that TGF-β receptor 
(TGF-βR) was modified by CF such that inhibit-
ing CF expression was an optional method of 
inhibiting the activation of the TGF-β/Smad2/3 
pathway to inhibit the development of renal 
fibrosis [15, 16]. Thus, we considered that CF 
might be a potential target for regulating these 
signaling pathways and preventing pericyte 
transdifferentiation.

This study further determined the mechanism 
of pericytes transformation by observing 
whether pericytes could transform into myofi-
broblasts and change the characteristics of CF 
during the regulation of pericyte transforma-
tion. This is achieved via a typical fibrosing  
cytokine transforming growth factor-β1 (TGF-
β1)-induced pericyte transformation model. 
This study is the first to propose and verify CF 
as the key factor involved in pericyte 
transdifferentiation.

Materials and methods

Pericyte isolation and culture

All experiments were performed in accordance 
with the Research Ethics Committees of Dalian 
Medical University, China. We isolated primary 
pericytes from C57BL/6J mice. Briefly, the 
fresh lung tissue was washed with Hanks’ bal-
anced salt solution three times; the lung tis-
sues were removed and cut 0.5 × 0.5 mm small 
piece and the lung tissues were digested with a 
liberate TM (Roche Applied Science) for about 
50 min at 37°C on an orbital shaker. The  
digested lung tissue was filtered through a 100 
μm and 200 μm nylon mesh (Falcon, BD, US). 
Mouse lung pericytes were collected in a 50 mL 
centrifuge tube and centrifuged. We added 4 
mL rabbit anti-PDGFβR antibody (ab93563, 
Abcam, US) for 15 min at 4°C. Then, the lung 
pericytes were suspended in 320 mL D-Hanks 
balanced salt solution and incubated them in 
80 mL anti-mouse IgG beads (MiltenyiBiotec) 
for 15 min at 4°C. After washing three times, 
the bead-bound pericytes were seeded in gela-
tin-coated cell culture plates containing peri-
cyte medium (Science Inc., US).

siRNA design, preparation, and transfection

Chemically synthesized FUT8-siRNAs were 
designed to target the FUT8 gene. The siRNA 

sequence was identified using the mouse 
genome database to assess any potential 
cross-reactivity. Once the siRNAs (5’ GCUA- 
CUGAUGAUCCUACUU dTdT3’; 3’dTdT CGAUGA- 
CUACUAGGAUGAA 5’) were synthesized, the 
dried siRNA were reconstituted in DEPC-treated 
H2O to a final concentration of 20 nM and 
stored at 20°C until use. The pericytes were 
plated in 12-well culture plates and incubated 
for 24 h. The siRNA and transfection reagents 
were complexed and added to the cell culture 
wells. The transfection efficiency of FUT8siRNA 
was evaluated by a Western blot.

Immunofluorescence of pericytes in mice

Pericytes cultured on cover slides were fixed 
with 4% paraformaldehyde and incubated in 
0.3% H2O2 and 0.1% triton X-100 to quench 
endogenous peroxidase activity and penetrate 
the cytomembrane. Then, the cells were incu-
bated in 3% blocking goat serum for 1 h and 
then incubated with anti-PDGFβR, CD73, des-
min, and α-SMA overnight at 4°C. The following 
day, the pericytes were incubated with the rel-
evant fluorescence conjugated secondary anti-
body for 2 h at room temperature. 

Pericytes cultured on cover slides were fixed 
with 4% paraformaldehyde and incubated in 
0.3% H2O2 and 0.1% triton X-100 to quench 
endogenous peroxidase activity and penetrate 
the cytomembrane. Then, the cells were incu-
bated in 3% blocking goat serum for 1 h and 
then incubated with anti-PDGFR-β, CD73, des-
min, and α-SMA overnight at 4°C. The following 
day, the pericytes were incubated with the rel-
evant fluorescence conjugated secondary anti-
body for 2 h at room temperature, and then 
analyzed with a laser confocal microscope.

Immunofluorescence

Immunofluorescence was used to test CF and 
PDGFβR, α-SMA expression. The cells were 
applied with a rabbit anti-PDGFβR antibody 
(1:200), rat anti-α-SMA antibody (1:200), a rab-
bit anti-FUT8 antibody (1:200) and LCA-FITC 
(1:1000), followed by the incubation of a FITC-
goat anti-rabbit or TRITC-goat anti-rat antibody 
(1:200) for 40 min at 23°C out of direct light. 
After washing the cells in 0.1 M PBS, and the 
expression of these antibodies can be observed 
by laser confocal microscopy.
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Lectin blotting

Immunoprecipitated PDGFβR was separated  
by 10% SDS-PAGE and electroblotted onto 
polyvinylidenedifluoride (PVDF) membranes 
(Bio-Rad). The membranes were blocked with 
5% BSA (w/v) at 4°C overnight and then incu-
bated for 2 h at 23°C in TBST containing  
LCA-Biotin (1:200), which preferentially recog-
nizes Fuc-1, 6GlcNAc. After washing with PBST 
four times for 10 min, the lectin-reactive pro-
teins were detected using an ECL kit (Amer- 
sham, Pittsburgh, PA).

Western blotting analysis 

The protein samples were heated to 100°C for 
5 min, and equal quantities of protein samples 
were separated via sodium dodecyl sulfate-
polyacrylamide gel electrophoresis (SDS-PAGE) 
and blotted onto polyvinylidenedifluoride mem-
branes (Millipore, Bedford, MA, USA). The mem-
branes were incubated with primary antibodies 
against FUT8, PDGFβR, p-Erk, and α-SMA 
(1:200) overnight at 4°C. After washing, the 
membranes were incubated with an appropri-
ate horseradish peroxidase-conjugated sec-
ondary antibody (1:5000 diluted; Zhongshan 
Biotechnology, Beijing, China) at room tem- 
perature for 2 h. A positive band on the mem-
branes was detected using an ECL kit 

(Amersham). The band density was valued by 
using image analysis software (UVP, Upland, 
CA). The results are expressed as a ratio to 
β-actin. 

Results

Verification of magnetic activated cell sorting 
of mouse lung pericytes

Currently, no specific marker has been identi-
fied for pericytes [17, 18]. Due to irregular cell 
expression, pericytes were verified by adopting 
various labels (PDGFβR, CD73, and Desmin). 
The immunofluorescent staining results dem-
onstrate that pericytes were stained positively 
via monoclonal antibodies for PDGFβR, CD73, 
and Desmin (Figure 1).

FUT8siRNA inhibits the up-regulation of core 
fucosylation on the surface of pericytes by in-
hibiting TGF-β1

Since it remains unclear whether CF exists on 
the surface of lung pericytes in mice, to confirm 
the existence of CF, we used red fluorescence 
to label FUT8 and fluorescent Lens culinaris 
agglutinin-fluorescein complex (LCA-FITC) by 
using laser scanning confocal microscope. The 
results revealed that CF were expressed with 
moderate intensity and distributed on the peri-
cyte membrane and endochylema, indicating 

Figure 1. Verification of mice lung pericytes. Conduct double staining to detect the expression of pericyte markers 
through immunofluorescence with the amplification factor multiplied by 400. The experiment was repeated three 
times.
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that core fucosylation expression exist in 
mouse pericytes. The level of CF modification 
gradually increased in the group of pericytes 
stimulated with TGF-β1.

FUT8siRNA successfully silences the endog-
enous FUT8 gene in pericytes

To understand the function of CF modification 
in the mechanism of TGF-β1-induced pericyte 
transdifferentiation, we adopted chemosyn-
thetic FUT8siRNA interference fragments to 
transiently transfect pericytes for 24 h with 20 
nM. We applied immunofluorescence to deter-
mine the expression of pericyte surface  
markers for each group. We applied Western 
blot method to detect FUT8siRNA interference 
effect and the results showed that FUT8siRNA 
could reduce FUT8 expression in pericytes, 
indicating that FUT8siRNA successfully inter-
fered with the pericytes.

FUT8siRNA inhibits TGF-β1-induced pericyte 
morphological changes

During the process of stimulating lung pericyte 
transdifferentiation by TGF-β1, the pericyte 
morphology transformed from a multi-star 
shape into a fusiform myofibroblast shape. The 
results demonstrated that the pericytes in the 
control group were multi-star or medusiform 
shaped with a plump endochylema and clear 
outline. Following stimulation with TGF-β1 for 
24 h, some of the cells began to stretch and 
separate from peripheral cells to induce a dis-
ordered arrangement. Following stimulation 
with TGF-β1 for 48 h, the shape of the pericytes 
changed significantly and formed into a strip. 
After a 20-nM concentration of FUT8siRNA  
was applied to the pericytes and the cells were 
incubated for 24 h, TGF-β1 was applied to stim-
ulate pericytes for 24 h and 48 h; the majority 
of the pericytes under an optical microscope 
remained in a normal cell shape without obvi-
ous stretching or changes in the strip shape. 
This indicates that inhibiting core fucosylation 
by FUT8siRNA could suppress the develop- 
ment of the pericyte shape caused by TGF-β1 
stimulation.

FUT8siRNA inhibits PDGFβR core fucosylation 
modification but not the expression of PDGFβR

Platelet-derived growth factor beta receptor 
(PDGFβR) is the primary protein involved in 

pericyte transformation following stimulation 
with TGF-β1 for 24 h and 48 h. The relationship 
between the core fucosylation and PDGFβR in 
pericytes remains unclear. The results of the 
immunofluorescence co-staining method found 
that CF and PDGFβR were expressed in peri-
cytes, and started to increase after 24 h, peak-
ing after 48 h. Moreover, the two markers  
overlapped completely, which indicated that 
PDGFβR was modified by core fucosylation. 
FUT8siRNA at a concentration of 20 nM was 
applied to the incubating pericytes for 24 h, 
and TGF-β1 was applied to stimulate the peri-
cytes for 24 h and 48 h respectively. The core 
fucosylation expression of PDGFβR was inhibit-
ed; however, the PDGFβR protein was not. To 
verify this phenomenon, we adopted an immu-
noprecipitation and lectin blot method to detect 
the relationship between PDGFβR and the core 
fucosylation in pericytes, the results indicates 
that FUT8siRNA could not affect receptor pro-
tein expression. While the immunofluorescence 
result also revealed that FUT8siRNA inhibited 
the core fucosylation modification of PDGFβR 
but had no effect on the receptor protein 
expression.

FUT8siRNA inhibited PDGFβR core fucosyl-
ation and the activation of TGF-β1-induced 
PDGFβ/Erk signaling in pericytes

P-Erk indicates the activation of the PDGFβ/Erk 
pathway. To detect whether the PDGFβ/Erk 
pathway was activated by TGF-β1 during TGF-β-
induced pericyte transformation, we applied 
immunoblotting and immunofluorescence me- 
thods to detect p-Erk changes. The results  
indicated that p-Erk expression increased  
significantly in the TGF-β1 24 h and 48 h. This 
indicates that the activation of PDGFβ/Erk 
involved pericyte transdifferentiation. In the 
above experiment, we found that FUT8siRNA 
did not affect receptor protein expression  
after interfering pericytes; thus, we further 
studied whether inhibiting core fucosylation by 
FUT8siRNA could inhibit the expression of 
phosphorylated protein p-Erk in the PDGFβ/ 
Erk pathway. Moreover, the Western blot and 
immunofluorescence results showed that com-
pared with the TGF 24 h and 48 h group, p-Erk 
expression in the pericytes decreased signifi-
cantly after being treated with FUT8siRNA. This 
indicates that FUT8siRNA could inhibit p-Erk 
expression during TGF-β1-induced pericyte 
transdifferentiation.
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FUT8siRNA inhibits the transformation of TGF-
β1-induced pericytes into myofibroblasts

The existence of myofibroblasts may cause 
α-SMA expression to increase. To determine 
whether myofibroblast transdifferentiation 
occurred and the effect of FUT8siRNA on 
α-SMA expression, we conducted western blot 
and immunofluorescence and found that  
stimulating the pericytes, the α-SMA protein 
expression level increased and peaked after 
48 h. After incubating the pericytes for 24 h by 
applying 20 nM FUT8siRNA, then stimulating 
the pericytes with TGF-β1, the level of α-SMA 
protein expression obviously decreased. This 
indicates that after stimulating the pericyte  
for 48 h with TGF-β1, the pericytes obtained 
myofibroblast markers and FUT8siRNA could 
inhibit the transformation of pericytes into 
myofibroblasts.

Modification changes of core fucosylation dur-
ing pericyte transdifferentiation

The above experimental results have shown 
that CF plays an important role in pericyte 
transdifferentiation; however, the changes in  
CF before and after pericyte transformation 
remain unclear. We adopted immunofluores-
cence and immunoprecipitation methods to 
detect the changes in FUT8, PDGFβR and 
α-SMA before and after pericyte transforma-
tion. The results revealed that the protein 
expression level of FUT8 was consistent with 
that of PDGFβR and α-SMA, increased gradu-
ally in TGF-β1 24 h group, reached the peak 
value in TGF-β1 48 h group; In addition, after 
applying FUT8siRNA before stimulating the 
pericytes with TGF-β1, the protein expression 
levels of FUT8 and α-SMA were obviously 
decreased. This indicates that FUT8, PDGFβR 
and α-SMA are important during the transfor-
mation of TGF-β1-induced pericytes into myofi-
broblasts. Moreover, FUT8siRNA could inhibit 
the transformation of pericytes into myofibro-
blasts after silencing CF expression.

Discussion

The key factor involved in the development of 
pulmonary fibrosis is the aggregation and acti-
vation of myofibroblasts [19]. Growing evidence 
supports pericytes as the major source of myo-
fibroblasts [8, 9]. Currently, the specific mecha-
nism of the transformation of pericytes into 

myofibroblasts remains unclear and it was 
reported in relevant literature that pericyte 
transdifferentiation is an activating process 
involving PDGFβ/Erk and TGF-β/Smad2/3 
multi-signal pathways [20]. Moreover, PDGFβ 
and TGF-β chemokine were also found to be 
critical factors for the development of organ 
fibrosis [21, 22]. Therefore, a common target-
ing point for regulating the above signal path-
ways is an effective method of blocking peri-
cyte transdifferentiation and thereby treats 
pulmonary fibrosis.

Glycosylation is one of the most important 
post-translational modifications of protein that 
generally occurs in an extracellular environ-
ment [15, 23]. In particular, N-linked glycosyl-
ation is involved in the pathological process of 
multiple diseases, plays an important role in 
protein folding, transportation, and localization 
[24, 25]. Furthermore, it participates in recep-
tor activation, signal transduction, and other 
important biological processes [26]. Relevant 
literature reports and a previous study by our 
research group have demonstrated that the 
TGF-βR protein N-oligosaccharide was modified 
by CF [15, 16, 27]. Moreover, it further played a 
decisive role in the development of pulmonary 
fibrosis; therefore, we concluded that during 
pericyte transdifferentiation, PDGFβR and TGF-
βR were also modified by CF. Currently, there 
have been no studies that have investigated 
the relationship between CF and pericyte  
activation in pneumonopathy. This study is the 
first to investigate CF modifications and the 
mechanism of pericyte transdifferentiation in 
the lung.

Currently, the literatures involving the in vitro 
study of lung pericytes are extremely rare since 
pericytes do not have specific markers, such 
that the in vitro isolation and cultivation of 
these cells are difficult [17]. The relevant  
literature reports that pericytes are a type of 
unstably expressing cells and there are a vari-
ety of antibodies used to analyze the expres-
sion of molecular markers on pericyte during 
different stages [28]. Pericytes have been 
found to express platelet-derived growth factor 
receptor-β (PDGFR-β), desmin, CD73, NG-2  
and others [28]. The expression level of these 
labeled molecules changes in accordance  
with pericyte development, pathological  
reaction, and culture in vitro. Therefore, we 
employed an immunofluorescence method  
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to verify the expression of various markers  
after successfully extracting lung pericytes 
through the method of magnetic activated cell 
sorting (Figure 1).

After successfully extracting lung pericytes in 
mice, we first sought to determine if the surface 
of lung pericyte expresses core fucosylation. 

We utilized an immunofluorescence method to 
determine whether both the cytoplasm and cell 
surface exhibit the expression of the medium 
level of the core fucosylation (Figure 2). Next, 
we used 5 ng/mL TGF-β1 to stimulate mice 
lung pericytes for 24 h and 48 h respectivelyto 
establish a model of pericyte transdifferentia-
tion and found that 24 h after TGF-β1 stimula-

Figure 2. TGF-β1 induced the up-regulation of pericyte core fucosylation expression. A: The immunofluorescence 
method was applied to determine the expression of mouse lung pericyte core fucose links in each group with ampli-
fication times multiplied by 400. B: Quantitative analysis of the immunofluorescence results. All data was expressed 
as the mean ± standard deviation, each experiment was repeated three times. *P < 0.05, **P < 0.01 versus Control 
group, #P < 0.05, ##P < 0.01 versus TGF group.

Figure 3. FUT8siRNA successfully silencing the FUT8 gene in pericytes. A: Apply immunoblotting to detect the ef-
ficiency of interference. B: Immunoblotting for a quantitative analysis of the interference efficiency results. All data 
is expressed as the mean ± standard deviation, each experiment was repeated three times; *P < 0.05, **P < 0.01 
versus Control group, #P < 0.05, ##P < 0.01 versus TGF group. 
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tion, part of the cell shape began to change in 
TGF-β1 24 h group and shape of 80% of the 
pericytes changed from a multi-star shape to a 
long strip shape in TGF-β1 48 h (Figure 4). 
Immunofluorescence also revealed that the 
pericytes began to increase the expression of 
α-SMA while core fucosylation expression level 
also began to rise (Figure 7). Moreover, the 
immunofluorescence demonstrated that the 
pericytes exhibit a significant expression of 
α-SMA and core fucosylation (Figure 8). This 
indicates that TGF-β1 may be the factor caus-
ing the transformation of pericytes and sug-
gests that the core fucosylation modification 
may also function in promoting the TGF-β1 
induction of pericytes transdifferentiation. 

To further study this mechanism, we inhibited 
the expression of pericytes surface core 
fucosylation. Since core fucosylation requires 
the α-1,6-fucosyltransferase (FUT8) catalytic 
protein N-oligonucleotide chitosan to complete 
the core fucosylation modification [29], we 
designed and synthesized a FUT8siRNA se- 
quence and transfected pericytes. The experi-
mental results demonstrate that the synthetic 
FUT8siRNA sequence successfully reduced  
the pericytes FUT8 protein expression (Figure 
3). After we silenced FUT8 using gene silencing, 
24 h and 48 h after TGF-β1 stimulation, it was 
found that over 80% of the pericytes did not 
change. In addition, the immunofluorescence 
test revealed that the expression of α-SMA as  
a marker of the transformation from to myofi-
broblasts was significantly lowered (Figures 4, 
7).

Since the relevant literature reports that 
PDGFβR and TGF-βRI are the key receptor pro-
teins involved in the pericytes activation-relat-
ed signaling pathways [30], we used the west-

ern blotting and precipitation methods to test 
whether these two proteins were modified by 
core fucosylation. Foreign Wang and our previ-
ous study conducted by our research team  
confirmed that TGF-βR is modified by core 
fucosylation [15, 16, 31]. However, our research 
team found that, in the percytes transdifferen-
tiation process, PDGFβR is also modified by 
core fucosylation (Figure 5). We also found that 
during this process, TGF-β1 can induce peri-
cytes transdifferentiation and the expression  
of PDGFβR was higher than in the control  
group. This indicates that the PDGF/Erk  
signaling pathway plays an important role in 
pericytes transdifferentiation. Interestingly, we 
found that FUT8siRNA can inhibit the core 
fucosylation modification level of PDGFR but 
does not influence the expression of the 
PDGFβR receptor itself (Figure 5). This means 
that the modification of the protein after trans-
lation is independent of the receptor protein 
expression.

The phosphorylation of Erk is an indicator of 
the activation of the PDGFβ/Erk signaling  
pathway [32]. To determine whether inhibiting 
core fucosylation can abolish periytes transdif-
ferentiation by inhibiting PDGFβ/Erk signaling 
pathway, we assessed the expression of  
phosphorylated Erk. Our findings indicate that 
FUT8siRNA can inhibit the activation of the 
PDGFβ/Erk signaling pathway (Figure 6), indi-
cating that core fucosylation modification is 
essential in the activation of the PDGFβ/Erk 
signaling pathway. 

The experiment verified that the FUT8siRNA 
stops the lung pericytes from transforming into 
myofibroblasts by inhibiting the activation of 
the PDGFβ/Erk signaling pathway. To further 
clarify the characteristics involved in the CF 

Figure 4. Observe the changes in the shape of TGF-β1-stimulated pericytes in each group. The test was repeated 
three times, with amplification times multiplied by 200.
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Figure 5. PDGFβR was modified by core fucosylation and FUT8siRNA 
blocked the core fucosylation modification of PDGFβR. A: An immunol-
ogy double staining method to detect PDGFβR and core fucosylation 
expression in each group. B: Quantitative analysis of the immunofluo-
rescence results. *P < 0.05, **P < 0.01 versus Control group, #P 
< 0.05, ##P < 0.01 versus TGF group. All data were expressed as 
the mean ± standard deviation, each experiment was repeated three 
times, with amplification times multiplied by 400. C: The immunopre-
cipitation and lectin blotting methods were applied to detect PDGFβR 
and core fucosylation expression in each group. D: An immunopre-
cipitation and lectin blotting method were applied for a quantitative 
analysis on PDGFβR protein and core fucosylation expression in each 
group. All data were expressed as the mean ± standard deviation and 
each experiment was repeated three times. *P < 0.05, **P < 0.01 
versus Control group, #P < 0.05, ##P < 0.01 versus TGF group.
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Figure 6. During the TGF-β1 induced pericyte transformation, p-Erk protein expression was up-regulated and FUT8siRNA blocked p-Erk protein expression. A: Im-
munofluorescence was used to detect changes in p-Erk protein expression levels in each group. B: Quantitative analysis of the immunofluorescence results. All 
data was expressed as the mean ± standard deviation, each experiment was repeated three times. *P < 0.05, **P < 0.01 versus Control group, #P < 0.05, ##P < 
0.01 versus TGF group. C: Immunoblotting was used to detect the changes in the level of p-Erk protein expression in each group. D: Immunoblotting was used for a 
quantitative analysis on p-Erk protein expression in each group. All data were expressed as the mean ± standard deviation. *P < 0.05, **P < 0.01 versus Control 
group, #P < 0.05, ##P < 0.01 versus TGF group.
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Figure 7. Effect of FUT8siRNA on TGF-β1-induced pericyte transformation. A: An immunofluorescence double staining method was used to detect PDGFβR and 
α-SMA protein expression in each group. The experiment was repeated three times, with the amplification times multiplied by 400. B: Quantitative analysis of the 
immunofluorescence results. All data were expressed with the mean ± standard deviation. *P < 0.05, **P < 0.01 versus Control group, #P < 0.05, ##P < 0.01 
versus TGF group.
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changes that occur before and after pericytes 
transformation, this experiment involved 
change of PDGFβR as well as α-SMA and  
FUT8 before and after transformation. The 
results revealed that α-SMA exhibited mini- 
mal expression before the TGF-β1-induced 
transformation, and that PDGFβR and FUT8  
are moderately expressed. After 24 and 48 h  
of TGF-β1 stimulation of the pericytes, the 
above index gradually increased and peaked at 
48 h; however, FUT8siRNA cannot inhibit the 
increase in PDGFβR following stimulation with 
TGF-β1. Rather, it can inhibit the high expres-
sion of α-SMA after stimulation with TGF-β1 
(Figure 8). Even during the process of pericytes 
transdifferentiation in which a high level of 
PDGFβR expression exists, if the PDGFβR was 
not modified by core fucosylation, the pericytes 
could not transform into myofibroblasts. 
Therefore, the change in CF may be an impor-
tant mechanism involved in the pericytes trans-
formation process.

TGF-βR and PDGFβR are also important pro-
teins causing fibrosis [33-36]; thus, we specu-
lated that the core fucosylation modification 
could regulate pericytes transdifferentiation 
and plays an important role in the process of 
pulmonary fibrosis. Our study shows lung peri-

cytes transdifferentiation mechanisms through 
core fucosylation modifications for the first 
time, which provides a novel perspective for 
studying the molecular mechanisms of the  
pericytes that participate in pulmonary fibrosis, 
and indicates that the control of core fucosyl-
ation may be a potential target for the treat-
ment of pulmonary fibrosis.
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Figure 8. Changes in CF modification during pericyte transformation. 
A, B: An immunofluorescence double staining method was applied to 
detect FUT8 and PDGFβR, α-SMA protein expression in each group. 
The test was repeated three times, with the amplification multiplied 
by 400. C: Quantitative analysis of the immunofluorescence results. 
All data were expressed with the mean ± standard deviation. *P < 
0.05, **P < 0.01 versus Control group, #P < 0.05, ##P < 0.01 versus 
TGF group. D: Immunoblotting was used for a quantitative analysis on 
p-Erk protein expression in each group. E: Immunoblotting was used 
to perform a quantitative analysis on the level of FUT8, PDGFβR, and 
α-SMA protein expression in each group. All data is expressed as the 
mean ± standard deviation. *P < 0.05, **P < 0.01 versus Control 
group, #P < 0.05, ##P < 0.01 versus TGF group.
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