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Abstract

Background: a-1,6 Fucosyltransferase (FUT8) appears to play an essential
role in the pathogenesis of renal fibrosis. However, it remained unknown
whether FUTS8 also contributed to renal fibrosis in immunoglobulin
A nephropathy (IgAN). In the present study, we explored the association
of serum FUTS8 activity with renal tubulointerstitial injury in IgAN
patients.

Methods: Serum FUTS8 activity was measured in 135 IgAN patients and 68
healthy controls from January 2016 to December 2018. The relationships
of serum FUT8 activity with clinical and pathological features were
analyzed.

Results: Relative to healthy controls, IgAN patients had significantly
higher serum FUTS8 activity and upregulation of renal FUT8 protein
(p < .05). Among IgAN patients, there was a positive correlation of serum
FUTS activity with renal FUTS8 protein expression (p < .05). Multivariable
logistic regression analyses showed that serum FUTS8 activity was
significantly associated with serum creatinine and eGFR (p <.05). Based
on a cut-off value determined from ROC curve analysis, we divided IgAN
patients into a low serum FUTS activity group (£12.2 pmol/h/mL, n = 40)
and a high serum FUTS8 activity group (>12.2 pmol/h/ml, n=95).
The high serum FUTS8 activity group had a higher Oxford T score,
increased inflammatory cell infiltration, more severe fibrosis and poor
renal function (p <.05).

Conclusion: Serum FUTS8 activity was positive association with renal
tubulointerstitial injury in IgAN patients.
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1 | INTRODUCTION

Immunoglobulin A nephropathy (IgAN) is the most
common primary glomerulonephritis worldwide.! IgAN
is a highly heterogeneous disease, with frequent involve-
ment of tubulointerstitial injury. The severity of tubu-
lointerstitial lesions in IgAN closely correlates with renal
progression.” The T score in the Oxford classification for
tubulointerstitial injury in IgAN patients is the most
reliable predictor of renal outcome.’ However, studies
have found that interstitial lymphocyte and macrophage
infiltration are also closely related to the prognosis of
IgAN. In advanced IgAN, the positive proportion of
CD3 + T lymphocyte infiltration was higher. The prog-
nosis of IgAN patients with more macrophage infiltration
is worse.*® T score evaluation for renal interstitial injury
ignores the evaluation of inflammation, and maybe not
enough. In addition, T grading depends on the pathology
of renal biopsy, which is an invasive operation and
cannot be repeated. Therefore, an ideal noninvasive
biomarker is needed to evaluate the tubulointerstitial
injury in IgAN patients.

Core fucosylation, which is mediated by o-1,6
fucosyltransferase (FUT8), is an important post-
translational modification.® FUT8 is a unique enzyme
that is responsible for core fucosylation in mammals.”
FUT8 promotes the transfer of a fucose residue from
GDP-fucose to the N-acetylglucosamine (GIcNAc) resi-
due of N-linked glycans.® Our previous animal studies
found that FUT8 was markedly upregulated, it activated
multiple fibrogenic signaling pathways, and its knock-
down ameliorated the progression of renal and peritoneal
fibrosis. Therefore, FUT8 appears to play an essential role
in the pathogenesis of renal fibrosis.

Considering the role of FUT8 in renal fibrosis, we
hypothesized that FUT8 may be associated with the
renal tubulointerstitial injury in IgAN patients. In the
present study, we measured serum FUTS8 activity and
investigated its association with renal tubulointerstitial
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injury in IgAN patients. Our study is the first to report
elevated serum FUT8 enzyme activity in IgAN
patients, which is significantly associated with renal
interstitial injury. Serum FUTS is expected to be an
ideal biological marker for the evaluation of IgAN
renal interstitial injury.

2 | METHODS

2.1 | Sample collection

A total of 183 patients who were diagnosed with biopsy-
proven primary IgAN at the Nephrology Department of
Dalian Medical University from January 2016 to Decem-
ber 2018 were initially examined. Each patient was 18-70
years old and had an eGFR greater than 30 ml/min/
1.73 m> The exclusion criteria were secondary IgAN or
IgAN combined with other kidney diseases, acute
interstitial nephritis, receipt of corticosteroid or immu-
nosuppressant before renal biopsy, and fewer than 8
glomeruli collected from the renal biopsy. At the same
time, sex-and age-matched healthy controls were re-
cruited. The flow of selection was shown in Figure 1.
Normal kidney tissues from six patients who received
nephrectomy due to tumor were provided by the Urology
Department of the First Affiliated Hospital of Dalian
Medical University Medical University (Approval num-
ber: PJ- KY-2016-76). Each participant provided written
informed consent before participation. The protocol was
approved by the Institutional Ethical Committee of the
First Affiliated Hospital of Dalian Medical University
(Approval number: LCKY2013-14).

2.2 | Blood and urinary samples

Blood and urine samples were collected before the renal
biopsy and were centrifuged at 4°C for 10 min at 3000 g.

Renal biopsy-proven primary IgAN
from Jan 2016 - Dec 2018
(n=183)

Age-and-sex matched healthy
individuals (Controls)
(n=68)

Excluded (7 =48)

* Age <18 years old (n =3), >70 years old (n =1)
—>|+ Combined DN (n =3), MN (n =2), MCD (n =2), idiopathic
intersitital nephritis (#=5), amyloidosis (n =1)

* Less than eight glomeruli in renal biospy specimen (n =31)

The flow of selection in our

IgAN patients included (» =135)

FIGURE 1

study. IgAN, immunoglobulin A nephropathy.
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The supernatants were then immediately stored at —80°C
before analysis.

2.3 | Data collection

Sex, age, mean arterial pressure (MAP), serum
albumin, cholesterol, hemoglobin, estimated glomer-
ular filtration rate (eGFR), serum creatinine (Scr),
blood urea nitrogen, uric acid, urinary protein, and
urinary erythrocyte count were recorded at the time of
renal biopsy. eGFR was calculated using the chronic
kidney disease epidemiology equation (CKD-EPI). All
measurements were performed according to the
manufacturer's protocols.

2.4 | Assessment of renal
histopathology

Two renal pathologists who were blinded to the
clinical data evaluated the histological findings using
the revised MEST-C score in the Oxford IgAN
classification, and recorded the percentages of inflam-
mation cell infiltration, and vascular lesions, as
previously reported.”'® The interstitial inflammation
index (Inf I) was used to assess the extent of
interstitial inflammatory cell infiltration (0: 0%; 1:
<10%; 2: 10%-24%; 3: 25%-49%; 4. >50%). The
vascular chronic index (VCI) was used to assess
arterial hyaline change and vascular wall thickening
(0: absent, 1: present).'® CD4"% T cells, CD8" T cells,
CD20* B cells, and CD68* macrophages were counted
in five representative high-power fields (HPFs, Cell
Quant, 3DHISTECH) and the average number of cells
per HPF was calculated.’

2.5 | Serum and urine FUTS activity

Serum and urine FUTS8 activity were measured
using HPLC, as previously described.'*'* A serum
or urine sample was added to a mixture of
2-Morpholinoethanesulfonic acid (MES, pH 6.4),
GDP-r-fucose, and GnGn-Asn-4-(2-pyridylamine) bu-
tylamine (PABA), incubated at 37°C for 12 h, heated
at 100°C for 3 min, and then ddH,O was added.
Finally, the mixture was centrifuged at 12,000 g for
10 min. The reaction products were identified by
fluorescence using HPLC (Waters Corporation), with
excitation at 320nm and emission at 400 nm. The ratio

of urine FUTS activity to urine creatinine concentra-
tion (mmol/L) was calculated.

2.6 | Immunohistochemistry and
immunofluorescence

The infiltration of T cells, B cells, and macrophages and
the expression of TNF-a, MCP-1, FUTS8, and a-SMA were
determined. CD4 (ab133616, Abcam), CD20 (ab78237,
Abcam), CD8 (ZA-0508, Maxim-Bio), CD68 (Kit-0026,
Maxim-Bio), MCP-1 (419875, CST), TNF-a (41504, SAB),
and FUT8 (ab204124, Abcam) were measured using
immunohistochemistry. a-SMA (ab5694, Abcam) and
LCA (B-1045/RL-1042 Vector Labs) were measured using
immunofluorescence. Quantitation of these data was
performed using Cell Quant software (3DHISTECH) and
Imagel version 1.8.0.

2.7 | Western blot analysis

Serum samples were incubated with an anti-FUTS8
antibody (ab204124, Abcam), and then with an
HRP-conjugated secondary antibody (1:10,000, Zhong-
shan). Target proteins were visualized by electro-
chemiluminescence (ECL, Fuji film Corporation).
Coomassie brilliant blue staining was performed on
another gel to assure uniform loading.

2.8 | Statistical analysis

Data were analyzed using SPSS version 25.0 (IBM,
Armonk). Data are expressed as means + standard devia-
tions (normal distributions) or as medians and interquartile
ranges (non-normal distributions). Variables were com-
pared using Student's t-test or the Mann-Whitney U test, as
appropriate. The relationships of serum FUTS activity with
clinical parameters were determined using Spearman'’s
correlation analysis. Multivariable logistic regression was to
determine the associations between serum FUTS8 activity
and serum creatinine, eGFR. The selection of covariates
was based on factor showing a relation to serum FUTS or
renal function. The optimal cutoff value for serum FUT8
activity (low vs. high) was obtained by receiver operating
characteristic (ROC) curve analysis and calculation of
Youden's index. The differences in renal pathology of IgAN
patients with low and high serum FUTS8 activity were
compared using the y* test. A difference was considered
significant if the p value was below .05.
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3 | RESULTS
3.1 | Characteristics of IgAN patients
and healthy controls

We enrolled 135 patients with biopsy-proven primary
IgAN, 68 healthy individuals as controls shown in
Table 1. The IgAN patients had significantly higher
mean arterial pressure (MAP), Scr, and blood urea
nitrogen and significantly lower serum albumin and
eGFR (all p<.05). There were no differences in
hemoglobin, Chol, UA between IgAN patients and
healthy individuals (all p > .05).

3.2 | IgAN patients had higher serum
FUTS activity and FUTS8 protein

To investigate the possible role of FUT8 in IgAN, we
measured serum FUTS8 activity using HPLC and the
serum FUT8 protein using western blot analysis. HPLC
results showed that relative to the healthy controls, IgAN
patients had a higher serum FUTS activity (Figure 2A,B,
D < .05). Serum samples from healthy controls and IgAN
patients were stained to ensure the same amount of
samples in each group. Western blot analysis found that
serum FUT8 protein was also upregulated in IgAN
patients (Figure 2C,D, p <.05). Measurements of urinary
FUTS8 activity using HLCP indicated no difference in
these two groups (p > .05, Figure S1).
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3.3 | IgAN patients had upregulation of
renal FUTS protein and a positive
correlation of renal FUTS8 protein with
serum FUTS activity

We also measured FUT8 protein expression in the renal
tissues using immunohistochemistry. The results indi-
cated that expression of FUT8 protein was significantly
higher in the renal tubulointerstitium of IgAN patients
than healthy controls (Figure 3A,B). Moreover, serum
FUT8 activity positively correlated with the renal
expression of FUT8 protein in IgAN patients (r=.38,
p < .05, Figure 3C).

3.4 | Serum FUTS activity was
independently associated with serum
creatinine and eGFR

We then analyzed the association of serum FUTS activity
with different clinical parameters in IgAN patients.
Spearman correlation analysis indicated that serum
FUT8 activity was positively correlated with serum
creatinine (r=.330, p<.05) and wurinary protein
(r=.191, p <.05), and negatively correlated with eGFR
(r=-0.206, p<.05; Supplementary Figure 2). Multi-
variable logistic regression analyses showed that serum
FUTS8 activity was significantly associated with serum
creatinine (odds ratio [OR]=2.07, 95% confidence
interval [CI] [1.42-3.03]) and eGFR (OR =0.60, 95% CI

IgAN TABLE 1 Characteristics of IgAN

Item Controls (n=68) patients (n =135) p patients and healthy controls
Male [n (%)] 31 (45.6%) 55 (40.7%) NS

Age (years) 36.5 (26.0, 50.0) 36.0 (29.0, 48.0) NS

Mean arterial pressure (mmHg) 88.0 (78.0, 97.0) 105 (100, 115) <.05

Albumin (g/L) 44.9 (42.9, 46.0) 40.1 (36.0, 42.3) <.05

Cholesterol (mmol/L) 4.7+0.7 49+1.1 NS

Hemoglobin (g/L) 133.5 (128.3, 139.8)  132.0 (123.0, 143.0) NS

eGFR (mL/min/1.73 m?) 101.0 (92.5, 118.7)  88.4 (66.9, 110.3) <.05

Serum creatinine (umol/L) 57.5 (53.0, 61.8) 81.0 (62.0, 102.0) <.05

Blood urea nitrogen (mmol/L) 4.4 (3.6, 5.0) 5.8 (4.8, 7.3) <.05

Uric acid (mmol/L) 353.5 (321.3, 378.8)  380.0 (300.0, 441.1) NS

Urine protein (mg/24 h) —

Microscopic hematuria [n (%)] —

125 (92.6%)

1151.0 (486.0, 2150.0) —

Note: Values are expressed as means + standard deviations or medians (25th, 75th percentiles).

Abbrevations: eGFR, estimated glomerular filtration rate; IgAN, immunoglobulin A nephropathy; NS, no

significance.
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IgAN patients had higher serum FUTS activity and serum FUT8 protein. (A) Representative HPLC results of serum FUT8

activity in a control patient and an IgAN patient. (B) Quantitative analysis of serum FUTS activity in all controls and IgAN patients.
(C) Representative western blot analysis of serum FUTS protein in a control patientand a IgAN patient. (D) Quantitative analysis of serum
FUTS8 protein in all controls and IgAN patients. FUTS8, a-1,6 fucosyltransferase; HPLC, high-performance liquid chromatography; IgAN,

immunoglobulin A nephropathy

[0.44-0.82]) in crude model. Similar results were found
after adjusting for all covariates in Table 2. The results
demonstrated that serum FUTS8 activity was indepen-
dently associated with serum creatinine and eGFR.

3.5 | IgAN patients with high serum
FUTS activity had more severe interstitial
injury and worse renal function

To compare the pathology of IgAN patients with different
serum FUT8 activity, we divided these patients into a low
serum FUT8 activity group (£12.2 pmol/h/ml, n=40)
and a high serum FUTS activity group (>12.2 pmol/h/ml,
n=95) using a cut-off value determined from ROC curve
analysis (Figure S3). We found that IgAN patients with
high serum FUTS activity had a higher T score in the
Oxford classification and interstitial inflammation index
(both p<.05, Supplementary Table). The immuno-
histochemistry data showed that patients in the high
serum FUTS activity group had more CD4* T cells, CD8*
T cells, CD20" B cells, and CD68" macrophages in their
renal tissues (all p<.05, Figure 4A,B). Moreover,
patients with high serum FUTS8 activity had increased
expression of MCP-1 and TNF-a, greater fibrotic area,
and a higher a-SMA/LCA ratio (all p < .05, Figure 5A,B).

We further investigated the relationship between serum
FUTS8 activity and infiltration of inflammatory cells and
fibrosis. The results indicated that serum FUTS activity
had positive correlations with the counts of CD4" T cells,
CD8* T cells, CD20" B cells, and CD68* macrophages
(all p<.05, Figure 4C), and with fibrotic area and the
level of a-SMA (p < .05, Figure 5C,D).

Patients with high serum FUTS activity had a higher
serum creatinine (90.6 vs. 75.2 umol/L, p <.05) and a
lower eGFR (85.7 vs. 101.1 ml/min/1.73 m? p<.05,
Table 3). This indicated that IgAN patients with high
serum FUTS activity had worse renal function than those
with low serum FUTS activity.

4 | DISCUSSION

In the present study, we found that serum FUTS8 activity
and serum FUTS protein were elevated in IgAN patients.
Serum FUTS activity also had a positive correlation with
expression of FUTS8 in the renal tissues of IgAN patients.
Serum FUTS8 activity was independently associated with
serum creatinine and eGFR. The high serum FUTS8
activity group (>12.2 pmol/h/ml) had more inflamma-
tion cell infiltration and severe interstitial fibrosis, worse
renal function than the low serum FUTS8 activity group.
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IgAN patients had upregulation of FUT8 protein in renal tissues and a positive correlation of renal FUT8 protein with serum

FUTS activity. (A) Representative immunohistochemical images of FUTS protein in renal sections of a control patient and IgAN patient
(X100/400). (B) Quantitative analysis of FUT8 protein expression in all controls and IgAN patients. (C) Spearman correlation analysis of
serum FUTS activity and FUTS8 protein expression in renal sections of IAN patients. FUTS, a-1,6 fucosyltransferase; IgAN,

immunoglobulin A nephropathy

Model I
(95%CI) p

2.07 [1.42-3.02]

Crude model
(95%CI) p

Scr  2.07 [1.42-3.03]

Item

<.001 <.001

eGFR  0.60 [0.44-0.82] <.001 0.59 [0.43-0.80] <.001

Model II
(95%CI) p

1.92 [1.55-2.73]
0.60 [0.47-0.77]

TABLE 2 Multivariable logistic
regression analyses for serum FUTS,
serum creatinine, and eGFR

<.001

<.001

Note: Crude model: unadjusted. Adjust model I: adjusted for age, sex. Adjust model II: adjusted for age,
sex, mean arterial pressure, albumin, hemoglobin, cholesterol, blood urea nitrogen, and uric acid.

Abbreviations: CI, confidence interval; FUTS, a-1,6 fucosyltransferase; eGFR, estimated glomerular

filtration rate; Scr, serum creatinine.

Collectively Our study for the first time found that serum
FUTS8 activity, FUT8 protein, and renal FUT8 protein
expression were upregulated, and serum FUT8 enzyme
activity was significantly correlated with renal interstitial
injury in IgAN patients. This study for the first time
showed the relationship between FUTS, a key enzyme in
the process of core fucosylation, and renal tubulointerstitial

lesion in IgAN nephropathy. Serum FUTS8 activity may be
an ideal biomarker for evaluating renal interstitial damage
in IgAN patients.

A kidney biopsy remains the only way to evaluate
renal interstitial injury in IgAN. While kidney biopsy is
invasive and can not monitor the real-time renal
interstitial damage change during progression of IgAN.
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FIGURE 4 IgAN patients with high serum FUTS8 activity had more inflammatory cells infiltration. (A) Representative
immunohistochemical images of CD4" T cells, CD8* T cells, CD20* B cells, and CD68* macrophages in IgAN patients with low and
high serum FUTS activity (x400). (B) Quantitative analysis of the infiltration of CD4" T cells, CD8* T cells, CD20" B cells, and CD68*
macrophages in all IgAN patients with low and high serum FUTS activity. (C) Spearman correlation analysis of serum FUTS activity
with the counts of renal infiltration by CD4™ T cells, CD8"* T cells, CD20* B cells, and CD68" macrophages. FUTS, a-1,6
fucosyltransferase
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FIGURE 5 IgAN patients with high serum FUTS8 activity had more pro-inflammatory cytokines and fibrosis marker in renal
tissues. (A) Representative immunohistochemical images of MCP-1 and TNF-a (x100), Masson staining (x100), and
immunofluorescence staining for a-SMA and LCA (x200) in IgAN patients with low and high serum FUTS activity. (B) Quantitative
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activity with a-SMA-positive area in renal sections. FUT8, a-1,6 fucosyltransferase; IgAN, immunoglobulin A nephropathy; TNF-a,
tumor necrosis factor-o
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TABLE 3 Clinical characteristics of IgAN patients with low and high serum FUTS activity
Low serum FUTS activity High serum FUTS activity
(£12.2 pmol/h/ml) (>12.2 pmol/h/ml)
Item n=40 n=95 P
Male [n (%)] 18 (45%) 36 (38%) NS
Age (years) 35 (28, 45) 36 (30, 49) NS
Mean arterial pressure (mmHg) 105 (100, 110) 105 (97, 115) NS
Albumin (g/L) 39.7 (35.6, 43.0) 38.9 (36.3, 41.9) NS
Cholesterol (mmol/L) 4.9 (4.3, 5.6) 4.9 (4.2, 5.7) NS
Hemoglobin (g/L) 136.3 +15.9 131.0+18.3 NS
eGFR (ml/min/1.73 m?) 101.0 (91.8, 115.8) 85.7 (66.9, 104.7) <.05
Serum creatinine (umol/L) 75.2 (56.3, 83.3) 90.6 (63, 107) <.05
Blood urea nitrogen (mmol/L) 6.0 (4.6, 7.6) 5.7 (4.7,7.2) NS
Uric acid (mmol/L) 368.8 +100.5 385.7 +104.0 NS
Urine protein (mg/24 h) 831.5 (326.5, 1712.8) 1215.0 (573.0, 2295.0) NS
Microscopic hematuria [n (%)] 36 (90.0%) 89(93.7%) NS

Note: Values are expressed as means =+ standard deviations or median (25th, 75th percentiles).

Abbreviation: eGFR, estimated glomerular filtration rate; FUT8, a-1,6 fucosyltransferase; IgAN, immunoglobulin A nephropathy; NS, no significance.

It is necessary to search for noninvasive biomarker to
evaluate renal interstitial lesion in IgAN. Our previous
research found that blockade of FUT8 had protective
effects on the renal tubular cell epithelial-mesenchymal
transition in vitro and renal fibrosis in vivo."*™'° It is
suggested that FUT8 may be an important hub in renal
interstitial fibrosis. However, it remained unknown
whether FUT8 also contributed to renal interstitial
damage in IgAN. The results presented here are the first
to indicate that serum FUTS8 activity and serum FUT8
protein were significantly increased in IgAN patients. We
also found that the expression of FUT8 protein was
upregulated in the renal tissues in IgAN patients, and
that this was positively correlated with serum FUTS8
activity. Thus, our results suggested that upregulation of
FUTS in the systemic circulation and in renal tissues
maybe a characteristic feature of IgAN and was the first
investigation to examine the role of FUT8 in IgAN.

As we all known, aberrant O-glycosylation of
degalactosylated IgA (gd-IgA) is involved in pathogenesis
in IgAN.''® while there is little known about the
abnormal N-linked glycans of IgA in IgAN patients. Dotz
recently reported fucosylation of the N-glycopeptides is
upregulated in IgAN patients."® However, the relation-
ship of core fucosylation of the N-linked glycans and
IgAN is unclear. Our present study first found that serum
FUTS activity was upregulated in IgAN patients and was
significantly associated with tubulointerstitial injury in
IgAN patients. This finding maybe identified FUTS as a

participant in the pathogenesis of IgAN, These results
provided an important basis for N-linked glycans in the
pathogenesis of IgAN.

Previous studies suggested that proteinuria and
reduced renal function at the time of renal biopsy were
associated with poor renal outcome in IgAN patients.’
We therefore further examined the relationships of
serum FUTS activity, proteinuria, and renal function in
IgAN patients. Multivariable logistic regression analyses
adjusted for a variety of clinical parameters showed that
serum FUTS activity was independently correlated with
serum creatinine and eGFR at the time of renal biopsy.
Also, our study demonstrated that IgAN patients with
high serum FUTS activity had worse renal function than
that of low serum FUTS activity. Therefore, serum FUTS8
activity has potential approach as an early predictor of
renal function deterioration in IgAN patients. However,
the association between serum FUTS8 activity and renal
outcome remains unclear. A further study with a longer
follow-up duration to examine their relationship is
needed.

A variety of immune cells and inflammatory cells,
such as T lymphocyte subsets, B lymphocytes, and
macrophages, function in the pathogenesis of IgAN.*
The infiltration of inflammatory cells is an early and
prominent histopathologic change during IgAN, and this
precedes tubular atrophy and interstitial fibrosis.*'
However, there is no validated means, even the Oxford
classification, for assessments of renal interstitial
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infiltration of inflammatory cells in IgAN. Previous
researchers reported that FUT8-mediated core fucosyla-
tion plays a significant role in the activation of T cells, B
cells, and macrophages.”>***> Our findings demon-
strated that more CD4%" T cells, CD8* T cells, CD20" B
cells, and CD68* macrophages were present in the renal
tissues of IgAN patients with high serum FUTS activity,
and that serum FUTS activity had a significantly positive
association with the counts of these inflammatory cells in
renal tissues. Our results suggested that serum FUTS
activity was associated with inflammatory cell infiltration
in renal tissues in IgAN patients. It is first reported the
relationship of FUT8 participated and inflammatory
response in IgAN. In addition, our results suggested that
FUT8 may, at least in part, mediate renal injury by
promoting the infiltration of inflammatory cells in IgAN,
which also provides a new mechanism for FUT8 to
participate in renal interstitial injury in IgAN.
Furthermore, we also analyzed the correlation
between serum FUTS activity and renal pathological
injury. Our results showed that IgAN patients with
high serum FUTS activity had a higher T score and
interstitial inflammation index than that of low serum
FUTS8 activity. Serum FUTS8 activity was also corre-
lated to some inflammation cell infiltration and
fibrosis markers, confirming that serum FUTS8 activity
was related to renal inflammation and interstitial
fibrosis, and suggesting that FUT8 may function in
the renal interstitial injury in IgAN. The T-score of
Oxford classification requires pathological evaluation
of renal biopsy and cannot dynamically monitor IgAN
tubulointerstitial injury. Serum FUTS8 activity is
related to IgAN tubulointerstitial injury, which may
become an ideal noninvasive biological marker for the
evaluation of IgAN tubulointerstitial injury in the
future. As mentioned previously, FUT8 appears to
play a central role in the activation of multiple
inflammatory cells.'***** Based on our previous in
vivo findings, there is increased activation of multiple
signaling pathways, such as TGF-f/Smad and PDGF/
ERK, during renal interstitial and peritoneal fibrosis,
and inactivation of these pathways by knockdown of
FUT8 significantly attenuated fibrotic  pro-
cesses.'®!'>?*2% This suggests that FUTS is essential
for the development of inflammation and fibrosis.
Activation of inflammatory cascades and multiple
fibrogenic signaling pathways are well known to
induce the pathogenesis and progression of renal
interstitial injury in IgAN.?®"*® Qur findings are the
first to demonstrate that serum FUTS8 activity was
associated with renal interstitial inflammation and
fibrosis in IgAN. Our results thus suggest that
blockade of FUTS8 provide a novel therapeutic strategy

Open Access,

for IgAN by downregulation of multiple inflammatory
cascades and fibrogenic signaling pathways.

There are several limitations in the present study.
First, although we identified increased serum FUT8
activity in IgAN patients, the mechanism is unclear.
Second, serum FUTS activity and FUTS8 protein in other
renal disease need to further confirmed. Third, we only
assessed serum FUTS activity at baseline, and did not
monitor serum FUTS activity change during follow-up.
The relationship of serum FUTS8 activity and IgAN
progression was unclear.

5 | CONCLUSION

In conclusion, serum FUTS activity was positive associa-
tion with renal tubulointerstitial injury in IgAN patients
and suggested that serum FUTS activity has potential for
use as a noninvasive biomarker to evaluate tubulointer-
stitial injury in IgAN patients. Moreover, blockade of
FUT8 maybe an effective therapeutic approach for the
future treatment of IgAN patients.
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