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Abstract: Background: Peptidoglycan recognition protein-1 (PGLYRP-1) is part of the innate immune system. It has 
been established that disorders of innate immune response are found in systemic lupus erythematosus (SLE) pa-
tients. However, the roles of pglyrp1/PGLYPR-1 in SLE are poorly understood. Methods: Enzyme-linked immunosor-
bent assay (ELISA) was used to measure levels of PGLYPR-1 in serum. Quantitative reverse transcription polymerase 
chain reaction (qRT-PCR) was used to detect levels of Pglyrp1 in peripheral blood mononuclear cells (PBMCs) and 
correlation analysis was used to analyze the relationship between levels of Pglyrp1 in PBMCs and clinical character-
istics. A receiver operating characteristic (ROC) curve was constructed to evaluate the diagnostic value of Pglyrp1 
in PBMCs. Results: Expression of Pglyrp1 in PBMCs and PGLYPR-1 in serum from SLE patients was significantly 
increased, compared to healthy controls (HC). ROC curve analysis suggested that Pglyrp1 in PBMCs had significant 
value of SLE diagnosis (AUC = 0.776), followed by PGLYPR-1 in serum (AUC = 0.695). Pglyrp1 in PBMCs provided 
better diagnostic accuracy. Risk scores, based on Pglyrp1 in PBMCs, also significantly distinguished SLE patients 
from rheumatoid arthritis (RA) patients. Levels of Pglyrp1 in PBMCs were positively associated with erythrocyte sedi-
mentation rates (ESR), C-reactive protein (CRP), and neutrophils (%). Levels of Pglyrp1 in PBMCs were negatively 
correlated with red blood cells (RBC), hematocrit (HCT), and lymphocytes. Conclusion: Pglyrp1 and PGLYPR-1 protein 
dysregulation may play a role in SLE pathogenesis. Increased expression of Pglyrp1 in PBMCs from SLE patients 
may serve as a potential biomarker for SLE patients in the future.
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Introduction

Systemic lupus erythematosus (SLE) is a ch- 
ronic autoimmune disorder characterized by 
the production of a variety of autoantibodies 
against several self-antigens, immune-complex 
deposition, and excessive proinflammatory cy- 
tokines, affecting a variety of organ systems  
[1, 2]. Due to diverse clinical manifestations of 
SLE patients and their unpredictable disease 
course, early diagnosis and intervention are 
urgently needed. However, current diagnostic 
methods show various insufficiencies for early 
diagnosis of SLE. Thus, in-depth studies based 
on the molecular and genetic distortion of SLE 
are necessary and have opened new catego-
ries of biomarkers [3].

Peptidoglycan is an element of the bacterial cell 
wall, found in normal human intestinal micro-
flora and mucosa. However, in non-mucosal 
sites, peptidoglycan may accelerate inflamma-
tion through the activation of innate immune 
mechanisms and stimulation of production of 
peptidoglycan recognition proteins (PGLYRP), 
matrix metalloproteinases, chemokines, and 
pro-inflammatory cytokines (tumor necrosis 
factor-alpha, interleukins 1 and 6) [4-8]. These 
courses may promote and accelerate the prog-
ress of SLE. PGLYRP-1 is one of the four types 
of PGLYRP expressed mainly in polymorphonu-
clear leukocyte granules in humans [9, 10].

SLE is a polygenic disease. Evidence from 
human studies has demonstrated that genetic 
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LYRP-1 levels in serum were determined si- 
multaneously in 8 HC. Another 62 HC were 
used to detect Pglyrp1 mRNA levels in PB- 
MCs, solely, and 32 HC were used to detect 
PGLYRP-1 levels in serum, solely, because of 
specimen limitations. In total, 70 HC specimens 
were used to detect Pglyrp1 mRNA levels in 
PBMCs (20 specimens were first stage scre- 
ening study subjects and 50 specimens were 
second stage validation study subjects) and 40 
HC specimens were used to detect PGLYRP-1 
levels in serum. Data regarding demographics 
and additional clinical parameters of SLE 
patients and HC are summarized in Table 1. As 
an autoimmune disease control, 45 RA pati- 
ents fulfilling the revised American College of 
Rheumatology criteria for RA [20] were enroll- 
ed. The study was approved by the Ethics 
Committee of the Science and Technology 
Department of the First Affiliated Hospital of 
Nanchang University (2014003) and was car-
ried out in compliance with the Helsinki De- 
claration. All subjects provided signed inform- 
ed consent. 

PBMC preparation and total RNA extraction

PBMCs were isolated from EDTA anticoagulat-
ed blood of each donorusing Ficoll-Hypaque 
density gradients (Sigma, USA) at 25°C. The 
cells were immediately frozen in TRIzol (Invi- 
trogen, Carlsbad, CA, USA) at a concentration 
of 106/mL and stored at -80°C for final analy-
sis. Total RNA extraction was isolated from 
PMBCs with TRIzol Reagent, following manufac-
turer instructions. Concentrations and quality 
of the RNA were assessed by absorbance sp- 
ectrometry, measuring absorbance ratios of 
A260/A280 and A 260/A230 using a Nano- 
Drop ND-1000 spectrophotomete (Agilent, San- 
ta Clara, CA, USA).

Quantitative RT-PCR analysis

Reverse transcription (RT) reactions were per-
formed using random primers with the Pri- 
meScriptTM RT reagent kit (Takara Bio Inc, 
Japan). Real-time quantitative reverse transcri- 
ption-polymerase chain reaction (qRT-PCR) was 
then performed on an ABI 7500 (Applied Bio- 
systems; Thermo Fisher Scientific, Inc.), follow-
ing manufacturer instructions. Sequences of 
the divergent primers for detection of Pglyrp1 
and beta-actin (β-actin) are shown in Table 2. 
β-actin was applied as an internal control. The 
2-ΔCt method was used to analyze the data.

factors play pivotal roles in the pathogenesis of 
SLE, such as HLA [11], VDR gene FokI [12],  
and PON1 [13]. Recent genome-wide profiling 
of peripheral blood mononuclear cells (PBMCs) 
from SLE has identified several genes involved 
in SLE [14]. One of these genes was Pglyrp1, 
which codes for antibacterial protein, PGLYRP- 
1. More recently, a blood transcriptome study 
identified PGLYRP-1 in patients with acute coro-
nary syndromes [15], suggesting that PGLYRP-1 
could be used as a new biomarker for athero-
sclerosis [16]. Fodil et al. [17] showed that sin-
gle nucleotide polymorphisms of Pglyrp1 were 
associated with rheumatoid arthritis (RA). How- 
ever, few data are available regarding the 
potential roles of Pglyrp1/PGLYRP-1 in SLE. 

The present study obtained peripheral blood 
mononuclear cells (PBMCs) and serum from 
patients with SLE and healthy controls (HC), 
determining whether Pglyrp1 in PBMCs or 
PGLYRP-1 in serum could serve as novel non-
invasive biomarkers for SLE diagnosis.

Materials and methods

Patient variables

A total of 128 patients fulfilling the revised 
American College of Rheumatology criteria  
for SLE [18] were recruited from the First Af- 
filiated Hospital of Nanchang University, from 
November 2015 to October 2017. Of the 128 
patients, Pglyrp1 mRNA levels in PBMCs and 
PGLYRP-1 levels in serum were determined 
simultaneously in 29 patients. Another 56 pa- 
tients were used to detect Pglyrp1 mRNA levels 
in PBMCs, solely, and 43 patients were used  
to detect PGLYRP-1 levels in serum, solely, 
because of specimen limitations. In total, 85 
specimens (9 were new-onset SLE patients) 
were used to detect Pglyrp1 mRNA levels in 
PBMCs (20 specimens were first stage screen-
ing study subjects and 65 specimens were sec-
ond stage validation study subjects) and 72 
specimens (6 were new-onset SLE patients) 
were used to detect PGLYRP-1 levels in serum. 
Patients were evaluated using the SLE Disease 
Activity Index (SLEDAI) [19]. Except for new-
onset SLE, all SLE patients received corticos- 
teroids and immunosuppressive drugs. In ad- 
dition, this study included 102 HC that were 
free from autoimmune or inflammatory diseas-
es and unrelated to the patients. Of the 102 
HC, Pglyrp1 mRNA levels in PBMCs and PG- 
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Table 1. Characteristics of study subjects
Characteristics HC SLE RA

102 128 45
Age (year) 42.22 ± 12.31 38.97 ± 15.09 54.82 ± 11.83
Sex (female/male) 95/7 119/9 37/8
SLEDAI (mean ± S.D.) - 7.44 ± 4.95 -
C3 (g/L), mean (S.D.) - 0.63 ± 0.24 -
C4 (g/L), mean (S.D.) - 0.14 ± 0.08 -
IgG (g/L), mean (S.D.) - 13.63 ± 5.65 -
ESR (mm/h), mean (S.D.) - 32.32 ± 28.78 60.43 ± 37.77
CRP (mg/L), mean (S.D.) - 12.00 ± 26.81 49.14 ± 56.51
WBC (109/L), mean (S.D.) 5.53 ± 1.23 7.00 ± 3.39* 7.51 ± 2.52
RBC (1012/L), mean (S.D.) 4.39 ± 0.29 4.00 ± 0.74* 3.80 ± 0.58
HGB (g/L), mean (S.D.) 133.12 ± 10.74 114.13 ± 22.33* 106.64 ± 17.44
HCT (L/L), mean (S.D.) 0.40 ± 0.03 0.35 ± 0.08* 0.33 ± 0.07
PLT (109/L), mean (S.D.) 246.15 ± 55.37 210.59 ± 82.18* 273.18 ± 122.35
Lymphocytes (109/L), mean (S.D.) 1.83 ± 0.61 1.62 ± 1.03* 1.60 ± 0.73
Lymphocytes (%), mean (S.D.) 32.75 ± 6.67 23.98 ± 10.36* 22.57 ± 9.22
Monocytes (109/L), mean (S.D.) 0.37 ± 0.11 0.47 ± 0.23* 0.46 ± 0.21
Monocytes (%), mean (S.D.) 6.74 ± 1.44 7.10 ± 3.01 6.37 ± 2.67
Neutrophils (109/L), mean (S.D.) 3.21 ± 0.89 4.97 ± 3.18* 5.29 ± 2.30
Neutrophils (%), mean (S.D.) 58.00 ± 6.72 67.99 ± 11.85* 69.34 ± 12.24
Autoantibodies (n/total n) -
    Anti-dsDNA - 47/110 -
    Anti-nRNP/Sm - 53/108 -
    Anti-Sm - 26/108 -
    Anti-SSA - 53/108 -
    Anti-Ro52 - 63/108 -
    Anti-SSB - 16/108 -
    Anti-nucleosome - 24/108 -
    Anti-Ribosomal P - 31/108 -
Disease manifestations
    Arthritis, n - 21 45
    Rash, n - 21 -
Neuropathic lupus, n - 2 -
    Oral ulcer, n - 6 -
    Pleuritis, n - 10 -
    Fever, n - 24 -
    Hematuresis, n - 31 -
    Pyuria, n - 15 -
    Proteinuria, n - 44 -
Anti-dsDNA: anti double-stranded DNA; C3: complement 3; C4: complement 4; CRP: c-reactive protein; ESR: erythrocyte sedi-
mentation rate; HC: healthy controls; HCT: hematocrit; HGB: hemoglobin; IgG: immunoglobulin G; Pglyrp1/PGLYRP-1: Peptido-
glycan recognition protein-1; PLT: Platelets; RBC: red blood cell; RNP: ribonucleoprotein; SLE: Systemic lupus erythematosus; 
SLEDAI: SLE disease activity index; WBC: white blood cell. *P < 0.05 compared to HC.

Enzyme-linked immunosorbent assay (ELISA)

Stored serum obtained from each categorical 
subject was thawed and assayed for PGLYRP-1 

using an ELISA kit, following manufacturer ins- 
tructions [10] (Uscnk Life Science Inc., China). 
The lowest detectable limit, the intraassay, and 
interassay variation coefficient of ELISA were 
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Serum C3, C4, CRP, autoantibody, ESR, urine 
routine, and blood routine measurement

Levels of serum Complement 3 (C3), Com- 
plement 4 (C4), and C-reactive protein (CRP) 
were detected using nephelometry methods, 
following manufacturer instructions (IMMUNE- 
800, BeckMan, American). Anti-nRNP/Sm, anti-
Sm, anti-SSA, anti-Ro52, anti-SSB, anti-Ribo-
somal P, and anti-nucleosome antibodies were 
detected by immunoenzyme dot assay in Eu- 
roBlot One (Euroimmun, Germany). Anti-dsDNA 
of IgG in serum was determined using ELISA 
kits (Kexin, Shanghai, China). Erythrocyte sedi-
mentation rates (ESR), urine routine, and blood 
routine were measured, according to manufac-
turer instructions. 

Statistical analysis

Statistical analysis and graphic presentations 
were performed using GraphPad Prism version 
5.0 (GraphPad Software, San Diego, CA) and 
SPSS version 16.0 (SPSS Inc, Chicago, IL). St- 
atistical significance was determined by Stu- 
dent’s t-test or Mann-Whitney U-test. Likewise, 
correlation between variables was assessed by 
Spearman’s coefficient correlation test. ROC 
curves were constructed to evaluate the diag-
nostic value of Pglyrp1 in PBMCs or PGLYRP-1 
in serum of SLE patients, compared to HC. Va- 
lues of P < 0.05 are considered significant dif- 
ferences.

Results

Increased levels of Pglyrp1 in PBMC from SLE 

Levels of Pglyrp1 were first detected in PBMC 
from 20 SLE patients and 20 HC by qRT-PCR. 
Compared with HC, expression of Pglyrp1 in 
SLE patients was significantly upregulated (P = 
0.0003) (Figure 1A). To verify the results of 
Pglyrp1 shown in the screening stage and to 
evaluate the role as a biomarker for SLE, a vali-
dation research was designed, including 65 
SLE patients and 50 HC. As shown in Figure 1B, 
compared with HC, expression of Pglyrp1 was 
significantly increased in SLE patients, consis-
tent with results from the screening stage (P < 
0.0001).

In addition, 34.1% of SLE patients did not have 
increased Pglyrp1 mRNA expression. To explore 
how these patients differed from patients with 
increased Pglyrp1 levels, SLE patients were 
divided into two groups (Pglyrp1 < 0.0134 gr- 

Figure 1. qRT-PCR determined relative expression 
levels of Pglyrp1 in PBMCs from SLE patients and 
HC. A. Expression levels of Pglyrp1 in 20 SLE patients 
was significantly upregulated, compared to those of 
the 20 HC in screening stage (Mann-Whitney test). B. 
Expression levels of Pglyrp1 in 65 SLE patients was 
significantly upregulated, compared to those of the 
50 HC in validation stage (Mann-Whitney test). HC: 
healthy controls; PBMCs: peripheral blood mononu-
clear cells; qRT-PCR: quantitative reverse transcrip-
tion polymerase chain reaction; SLE: Systemic lupus 
erythematosus.

Table 2. Pglyrp1 gene primers used for quan-
titative qRT-PCR analysis
Name Sequence
Pglyrp1 F: CACATGAAGACACTGGGCTGGT

R: CATGAAGCTGATGCCAATGGAC
β-actin F: TACTGCCCTGGCTCCTAGCA

R: TGGACAGTGAGGCCAGGATAG
qRT-PCR: quantitative reverse transcription polymerase 
chain reaction; Pglyrp1: Peptidoglycan recognition 
protein-1.

0.31 ng/mL, less than 10%, and less than 12%, 
respectively. Based on pre-blocking with dena-
tured IgG, detection of PGLYRP-1 by ELISA was 
not subject to interference from rheumatoid 
factors. Results of PGLYRP-1 levels in serum 
came from at least two independent experi- 
ments.
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Figure 2. SLE clinical features between Pglyrp1 > 0.0134 group and Pglyrp1 < 0.0134 group. A. ESR was signifi-
cantly increased in Pglyrp1 > 0.0134 group than Pglyrp1 < 0.0134 group (Student’s t-test). B. CRP was significantly 
increased in Pglyrp1 > 0.0134 group than Pglyrp1 < 0.0134 group (Mann-Whitney test). C. The neutrophils (%) 
was significantly increased in Pglyrp1 > 0.0134 group than Pglyrp1 < 0.0134 group (Student’s t-test). D. The RBC 
was significantly decreased in Pglyrp1 > 0.0134 group than Pglyrp1 < 0.0134 group (Student’s t-test). E. HGB was 
significantly decreased in Pglyrp1 > 0.0134 group than Pglyrp1 < 0.0134 group (Student’s t-test). F. HCT was sig-
nificantly decreased in Pglyrp1 > 0.0134 group than Pglyrp1 < 0.0134 group (Student’s t-test). G. The lymphocytes 
were significantly decreased in Pglyrp1 > 0.0134 group than Pglyrp1 < 0.0134 group (Mann-Whitney test). H. The 
lymphocytes (%) was significantly decreased in Pglyrp1 > 0.0134 group than Pglyrp1 < 0.0134 group (Student’s 
t-test). I. The monocytes were significantly decreased in Pglyrp1 > 0.0134 group than Pglyrp1 < 0.0134 group 
(Student’s t-test). CRP: c-reactive protein; ESR: erythrocyte sedimentation rate; HCT: hematocrit; HGB: hemoglobin; 
Pglyrp1: Peptidoglycan recognition protein-1; RBC: red blood cell; SLE: Systemic lupus erythematosus

oup and Pglyrp1 > 0.0134 group), according to 
the cut-off value of Pglyrp1 mRNA. Moreover, 
SLEDAI, Anti-dsDNA, ESR, CRP, neutrophils (%), 
C3, C4, IgG, WBC, RBC, HGB, HCT, PLT, lympho-
cytes, lymphocytes (%), monocytes, and mono-
cytes (%) between these two groups were com-
pared. As shown in Figure 2, ESR, CRP, and 
neutrophils (%) were significantly increased in 
the Pglyrp1 > 0.0134 group and RBC, HGB, 
HCT, lymphocytes, lymphocytes (%), and mono-
cytes were significantly decreased in the Pg- 
lyrp1 > 0.0134 group.

Increased levels of Pglyrp1 encoding proteins 
PGLYRP-1 in serum from SLE

To determine levels of PGLYRP-1 in serum from 
SLE patients and HCs, ELISA was used to eva- 

luate levels of PGLYRP-1 in serum. It was ob- 
served that levels of PGLYRP-1 in serum were 
more significantly increased in SLE patients 
than in HCs (P = 0.0006) (Figure 3). 

In addition, 45.8% of SLE patients did not have 
increased serum PGLYRP-1 levels. To explore 
how these patients differed from patients with 
increased PGLYRP-1 levels, SLE patients were 
divided into two groups (PGLYRP1 < 1.064 
group and PGLYRP1 > 1.064 group), according 
to the cut-off value of PGLYRP1. Moreover, 
SLEDAI, Anti-dsDNA, ESR, CRP, neutrophils (%), 
C3, C4, IgG, WBC, RBC, HGB, HCT, PLT, lympho-
cytes, lymphocytes (%), monocytes, and mo- 
nocytes (%) between these two groups were 
compared. As shown in Figure 4, SLEDAI was 
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mildly increased in the PGLYRP1 > 1.064 group 
(P = 0.0600).

Identification of Pglyrp1 levels in PBMC as 
novel biomarkers for SLE

To further assess the potential value of Pglyrp1 
in PBMC as a new biomarker for SLE, ROC cur- 
ve analysis was carried out on data from the 
screening set, validation set, and combination 
of the screening set and validation set. From 
screening set data, the AUC was up to 0.836 
(95% CI: 0.703-0.969; P = 0.0003) (Figure 5A). 
Sensitivity and specificity were 70.0% and 
100.0%, respectively. From validation set data, 
the AUC was up to 0.783 (95% CI: 0.700-0.867; 
P < 0.0001) (Figure 5B). Sensitivity and speci-

ficity were 86.2% and 58.0%, respectively. This 
study further evaluated Pglyrp1 as a biomarker 
for SLE in 85 patients with SLE and 70 HC.  
The AUC of Pglyrp1 was 0.776 (95% CI: 0.704-
0.847; P < 0.0001) (Figure 5C), using 0.0134 
as the cutoff point. Sensitivity and specificity 
were 67.1% and 75.7%, respectively. 

Subsequently, ROC curve analysis was used  
to evaluate the potential of PGLYRP-1 in serum 
as a novel biomarker for SLE. As shown in 
Figure 5D, the AUC of the ROC curve was 0.695 
(95% CI: 0.593-0.796; P = 0.0007), using 
1.064 as the cutoff point. Sensitivity and spe- 
cificity were 80.0% and 54.2%, respectively. 
Therefore, Pglyrp1 in PBMC may be more use- 
ful than PGLYRP-1 in serum as a biomarker for 
SLE diagnosis.

Pglyrp1 levels in PBMC in patients with SLE 
and RA 

Levels of Pglyrp1 were upregulated more in  
SLE patients than in RA patients (P = 0.0166) 
(Figure 6A).

Subsequently, a risk score based on Pglyrp1 in 
PBMCs from validation set was evaluated in 
SLE patients and all controls (HC+RA). The AUC 
was 0.713 (95% CI: 0.633-0.793; P < 0.0001) 
(Figure 6B). Sensitivity and specificity were 
61.5% and 73.7%, respectively. The risk score 
also significantly discriminated patients with 
SLE from disease controls (RA) and the AUC 
was 0.635 (95% CI: 0.529-0.741; P = 0.0165) 
(Figure 6C). Sensitivity and specificity were 
61.5% and 66.7%, respectively. When the risk 
score was tested in all SLE patients and all  
controls (HC+RA), the AUC was 0.738 (95%  
CI: 0.669-0.807; P < 0.0001) (Figure 6D). 
Sensitivity and specificity were 68.2% and 
68.7%, respectively.

Association of Pglyrp1 levels in PBMC with SLE 
clinical characteristics

To determine whether levels of Pglyrp1 in PB- 
MC from SLE patients were activity and seve- 
rity markers, correlation between SLE-related 
clinical features (laboratory inspection and clin-
ical manifestation) and Pglyrp1 levels in PBMCs 
from SLE patients was further examined. As 
shown in Table 3, Pglyrp1 levels in PBMC from 
SLE patients did not correlate with SLEDAI, C3, 
C4, or anti-dsDNA, which reflect the activity and 
severity of the disease. However, Pglyrp1 levels 
in PBMC from SLE patients did correlate with 

Figure 3. ELISA determined relative expression levels 
of PGLYRP-1 in serum from SLE patients and HC. Ex-
pression levels of PGLYRP-1 in 72 SLE patients was 
significantly upregulated, compared to those of the 
40 HC (Mann-Whitney test). ELISA: Enzyme-linked 
immunosorbent assay; HC: healthy controls; SLE: 
Systemic lupus erythematosus.

Figure 4. SLEDAI between PGLYRP-1 > 1.064 group 
and PGLYRP-1 < 1.064 group. SLEDAI was mildly in-
creased in PGLYRP-1 > 1.064 group than PGLYRP-1 
< 1.064 group (Student’s t-test). PGLYRP-1: Peptido-
glycan recognition protein-1; SLEDAI: SLE disease 
activity index. 
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inflammatory indexes, such as ESR, CRP, and 
percentage of neutrophils. In addition, Pglyrp1 
levels in PBMC from SLE patients did negatively 
correlate with RBC, HCT, or lymphocytes, which 
indicate the abnormality of the hematological 
system.

Additionally, correlation between SLE-related 
clinical features (laboratory inspection and clin-

ical manifestation) and levels of PGLYRP-1 in 
serum was investigated. Levels of PGLYRP-1 in 
serum did not correlate with SLEDAI, C3, C4, 
ESR, or anti-dsDNA (data not shown).

Discussion

PGLYRP-1 is one of the four PGLYRPs first iden-
tified in humans in 1998 [21]. It is expressed 

Figure 5. ROC analysis of Pglyrp1 in PBMCs and PGLYRP-1 in serum from SLE patients. A. AUC for Pglyrp1 in PBMCs 
from SLE patients in the screening set. B. AUC for Pglyrp1 in PBMCs from SLE patients in the validation set. C. AUC 
for Pglyrp1 in PBMCs from SLE patients in the combination of screening set and validation set. D. AUC for PGLYRP-1 
in serum from SLE patients. AUC: Area under the curve; ROC: Receiver operating characteristic; SLE: Systemic lupus 
erythematosus. 
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primarily in neutrophilic granules and is part of 
the innate immune response to infections [9, 
10], functioning specifically as a peptidoglycan 
scavenger and receptor [4, 22]. There are no 
current studies discussing levels of Pglyrp1/
PGLYRP-1 in peripheral blood from SLE pati- 
ents. Recent genome-wide profiling of PBMCs 
and qRT-PCR validation has identified Pglyrp1 
significantly and differentially expressed in SLE 
patients, compared to HC [14]. Moreover, it was 

observed that levels of PGLYRP-1 were signifi-
cantly increased in serum from SLE patients. 
These findings indicate that Pglyrp1/PGLYRP-1 
may be related to involvement in the pathogen-
esis of SLE, playing a role in innate immune 
response in SLE.

Recently, more and more studies have verified 
the probability of serving circulating RNAs as 
potential biomarkers of SLE [3, 23-25]. Wu GC 

Figure 6. ROC curve analysis of risk-scores of Pglyrp1 in PBMCs. A. Expression levels of Pglyrp1 in PBMCs in SLE 
patients were significantly upregulated, compared to those of the RA (Mann-Whitney test). B. ROC curve analysis of 
Pglyrp1 in PBMCs for the risk-score in SLE patients in the validation set vs all controls (HC in the validation set and 
RA). C. ROC curve analysis of Pglyrp1 in PBMCs for the risk-score in SLE patients in the validation set vs RA patients. 
D. ROC curve analysis of Pglyrp1 in PBMCs for the risk-score in SLE patients in the combination set vs all controls 
(HC in the combination set and RA). AUC: Area under the curve; HC: healthy controls; RA: rheumatoid arthritis; ROC: 
Receiver operating characteristic; SLE: Systemic lupus erythematosus. 



Pglyrp1 and SLE

3406 Int J Clin Exp Med 2019;12(4):3398-3408

[3] reported that long non-coding RNAs GAS5, 
linc0597, and lnc-DC in plasma can be used  
as novel biomarkers for SLE. Feng X [25] dem-
onstrated that type I interferon-inducible genes 
(LY6E, OAS1, OASL, MX1, and ISG15) may serve 
as good biomarkers for SLE diagnosis. However, 
the diagnostic value of Pglyrp1 in SLE has not 
been examined. This research indicated that 
levels of PBMCs Pglyrp1 were increased and 
the logistic regression model revealed higher 
AUC for PBMCs Pglyrp1 than serum PGLYRP-1. 
Risk scores based on PBMCs Pglyrp1 showed 
that it can also significantly distinguish SLE pa- 
tients from RA patients. Results indicate that 
PBMCs Pglyrp1 could be used as a potential 
biomarker of SLE.

The present study is the first to report signifi-
cant association between PBMCs Pglyrp1 and 
several inflammatory biomarkers in SLE, includ-
ing CRP, ESR, and neutrophils (%). These results 
were consistent with the research of Anand 
Rohatgi [26], showing that PGLYRP-1 was asso-
ciated with inflammatory biomarkers in hu- 
mans. Present results also demonstrated that 
levels of PBMCs Pglyrp1 were negatively corre-
lated with RBC, HCT, and lymphocyte numbers. 
Results showed that levels of PBMCs Pglyrp1 
were associated with disease activity and he- 
matological system damage of SLE, indicating 
that PBMCs Pglyrp1 may be relevant biomark-
ers for disease activity and disease severity. 

However, there were several limitations to the 
present research. First, the sample size of new-
onset SLE patients was relatively small. This 
may have complicated whether the use of corti-
costeroids or immunosuppressive drugs affect-
ed expression of Pglyrp1 in PBMCs. Second, 
the research was restricted by subjects from 
only one hospital, which may have limited the 
universality of results. Third, due to the lack of 
results of CRP and ESR from HC, values of Pg- 
lyrp1 in PBMCs plus CRP/ESR for SLE diagnosis 
could not be assessed.

Conclusion

In summary, the present research is the first to 
explore Pglyrp1 levels in PBMCs and PGLYRP-1 
expression in serum from SLE patients and 
from HC. This study demonstrated that levels of 
Pglyrp1/PGLYRP-1 in SLE were increased. In 
addition, present results provide new evidence 
that expression of Pglyrp1 in PBMCs may serve 
as a potential biomarker for SLE.
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