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Soluble LRIG2 is a potential biomarker for type 2 diabetes mellitus
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Background: Early diagnosis and treatment of type 2 diabetes can delay the onset of microvascular and
macrovascular complications. Therefore, the identification of a novel biomarker for diagnosing diabetes
is necessary. In the present study, the role of serum soluble leucine-rich repeats and immunoglobulin like
domains 2 (sLRIG2) was investigated as a diagnostic biomarker of type 2 diabetes.

Methods: A total of 240 subjects with newly diagnosed type 2 diabetes (n=80), prediabetes (n=80), or
normal glucose tolerance (NGT; n=80) were included in this study. The fasting serum sLRIG2 level
was measured using a quantitative sandwich enzyme immunoassay technique with an enzyme-linked
immunosorbent assay (ELISA). Serum sLRIG2 levels were compared among the three groups, and the
associations of serum sLRIG2 levels with clinical variables were investigated.

Results: Serum sLRIG?2 levels were significantly higher in subjects with type 2 diabetes (16.7+8.0 ng/mL)
than in subjects without diabetes (NGT group: 12.3£5.3 ng/mL, P<0.001; prediabetes group: 13.2+5.8 ng/mL,
P=0.002). Glycosylated hemoglobin (HbAlc: r=0.378, P<0.001) and blood glucose (fasting: r=0.421, P<0.001;
2-hour postprandial: r=0.433, P<0.001) correlated more strongly with sSLRIG2 than any other clinical variables.
Conclusions: The serum sLRIG2 levels correlated with glucose parameters; thus, sSLRIG2 might be a

novel diagnostic biomarker for type 2 diabetes.
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Introduction (approximately 463 million adults), and is projected to increase

to 10.9% (700 million adults) by 2045. However, around half
Type 2 diabetes mellitus is a major public health problem (50.1%) of all individuals with diabetes are undiagnosed (1).
worldwide. According to the International Diabetes Federation Type 2 diabetes undiagnosed for many years is associated

(IDF), the global prevalence of diabetes in 2019 was 9.3% with an increased risk of microvascular and macrovascular
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complications (2,3). Early diagnosis and effective treatment
can delay the onset of diabetic complications. The current gold
standard for diagnosing diabetes is the oral glucose tolerance
test (OGT'T); however, due to its complexity, fasting plasma
glucose is mainly used for screening in health checkups, often
leading to misdiagnosis. Therefore, a novel biomarker for
diabetes is needed.

The leucine-rich repeats and immunoglobulin-like
domains (LRIG) gene family, consisting of LRIG1-3,
encodes a transmembrane protein and regulates growth
factor receptor signaling (4). LRIGI is a negative regulator
of several receptor tyrosine kinases, including the
erythroblastic leukemia viral oncogene homolog (ErbB)
family, and has been identified as a tumor suppressor
in various cancers (5,6). Conversely, LRIG 2 positively
regulates the epidermal growth factor receptor (EGFR)
signaling pathway, and its expression is associated with
poor survival in several cancers (7,8). LRIG3 is less studied
than LRIGI1 and LRIG?2, and its function remains unclear.
Recently, LRIG3 was proposed to oppose LRIGI1 (9);
however, other studies indicated that LRIG3 negatively
regulates EGFR signaling (10,11). The EGFR pathway
plays a key role in tumorigenesis, and dysregulation of the
pathway is common in various human cancers (12,13).

In several studies, alteration of the EGFR pathway
was shown to affect glucose metabolism and inhibition of
EGEFR improved insulin resistance in type 2 diabetes (14,15).
Miettinen ez al. reported that EGFR plays an important role
in pancreatic beta cell mass regulation; downregulation of
EGFR signaling pancreatic islets caused diabetes in a mouse
model (16,17). We previously showed that serum soluble
EGFR (sEGFR) levels are higher in newly diagnosed type 2
diabetic patients than in controls (18). There has been very
little research that explores the role of LRIG in metabolism.
However, a recent study indicated the association between
LRIG1 variant and risk of type 2 diabetes (19). In the
present study, the usefulness of serum soluble LRIG2
(sLRIG2) as an EGFR-related diagnostic biomarker of type
2 diabetes was evaluated. We present the following article in
accordance with the MDAR reporting checklist (available at
https://dx.doi.org/10.21037/atm-21-3272).

Methods
Study design

The study was conducted in accordance with the
Declaration of Helsinki (as revised in 2013). The study
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protocol was approved by the Institutional Review Board
of Chungnam National University Hospital (CNUH 2014-
12-013) and written informed consent was obtained from
each participant before enrollment. A total of 240 subjects
with newly diagnosed type 2 diabetes (n=80), prediabetes
(n=80), or normal glucose tolerance (NGT; n=80) were
recruited from the Department of Endocrinology of
Chungnam National University Hospital. Subjects who
used oral hypoglycemic agents or tyrosine kinase inhibitors
(TKIs) were excluded. Subjects with acute infectious disease
or a history of malignancy were also excluded. Medical
history (age, sex, drug use, smoking, underlying disease) and
anthropometric measurements (height and body weight)
were taken. Plasma samples were obtained from all subjects
for the measurement of biochemical markers at baseline
and 2 hours after ingestion of a 75-g oral glucose load.
Type 2 diabetes was diagnosed according to the criteria
of the American Diabetes Association (ADA, Diagnosis
and classification of diabetes mellitus, 2019). Prediabetes
was defined as fasting plasma glucose 100 to 125 mg/dL
or 2-hour postprandial glucose 140 to 199 mg/dL or
hemoglobin A1C (HbAlc) 5.7% to 6.4% according to the
ADA criteria.

Biochemical data

Blood samples were collected using ethylenediaminetetraacetic
acid tubes in the morning after an overnight fast of
more than 8 hours, and 2 hours after ingestion of a 75-g
oral glucose load. The serum samples were obtained
by centrifuging the blood. Lipids, including high-
density lipoprotein cholesterol (HDL-C), low-density
lipoprotein cholesterol (LDL-C), total cholesterol (TC),
and triglycerides (T'Gs), were measured using a blood
chemistry analyzer (Hitachi 747; Hitachi, Tokyo, Japan).
Insulin was quantified using an immunoradiometric assay
kit (INS-IRMA Kit; DIAsource, Louvain-la-Neuve,
Belgium). HbAlc was measured using high-performance
liquid chromatography (Bio-Rad, Hercules, CA, USA). The
homeostasis model assessment-estimated insulin resistance
(HOMA-IR) was calculated as the fasting insulin (pU/mL)
x fasting glucose (mmol/L)/22.5. The homeostasis model
assessment of B-cell function (HOMA-B) was calculated
using the following formula: 20 x fasting insulin (pU/mL)/
fasting glucose (mmol/L) - 3.5 (20).

The fasting serum sLRIG2 level was measured using
a quantitative sandwich enzyme immunoassay technique
with an enzyme-linked immunosorbent assay (ELISA)
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kit (MyBioSource, San Diego, CA, USA; catalog number
MBS9337066, intra-assay precision <15%, inter-assay
precision <15%).

Statistical analyses

All statistical analyses were performed using SPSS statistical
software for Windows (version 21.0; SPSS Inc., Chicago,
IL, USA) and GraphPad Prism software (version 7.0;
GraphPad Software Inc., La Jolla, CA, USA). Continuous
variables are presented as the mean =+ standard deviation.
Differences were considered statistically significant at
P<0.05. Baseline demographics including biochemical data
were compared using one-way analysis of variance (ANOVA)
with Bonferroni correction and the chi-square test.
Analyses of covariance (ANCOVA) were also performed to
control for the effects of covariates. Pearson’s correlation
and linear regression analyses were used to investigate the
correlations between sLRIG2 and various clinical factors.
To evaluate the sensitivity and specificity of serum sLRIG2
in the diagnosis of type 2 diabetes, the area under the
receiver operating characteristic (ROC) curve analysis was
performed.

Results
Demographics

The clinical characteristics of the study participants are
presented in Table 1. Significant differences were observed
in body mass index, body weight, glucose (fasting, 2-hour
postprandial), C-peptide (fasting), insulin (fasting, 2-hour
postprandial), HbAlc, HOMA-IR, TG, HDL-C, aspartate
aminotransferase (AST), and alanine aminotransferase
(ALT) among the three groups. In addition, hypertension
and current smoking status were more common in the type
2 diabetes group. Age, sex, height, blood pressure (systolic
and diastolic), C-peptide (2-hour postprandial), HOMA-B,
TC, LDL-C, blood urea nitrogen, creatinine, and the
estimated glomerular filtration rate were not different
among the three groups.

Comparison of serum sLRIG2 level among the three groups

Serum sLRIG2 levels were significantly different among
the three groups (P<0.001). In the post-hoc comparisons,
serum sLRIG2 levels were significantly higher in subjects
with type 2 diabetes (16.7+£8.0 ng/mL) than in those
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without diabetes (NGT group: 12.3£5.3 ng/mL, P<0.001;
prediabetes group: 13.2+5.8 ng/mL, P=0.002; Figure I).
Serum sLRIG?2 levels were not different between the NGT
and prediabetes groups (P=0.999).

Correlation of serum sLRIG2 level with various clinical
factors

The associations between serum sLRIG2 levels and clinical
variables were investigated in all subjects and groups.
Body weight, diastolic blood pressure, HbAlc, glucose
(fasting, 2-hour postprandial), C-peptide (fasting), and TG
significantly correlated with the serum sLRIG2 level in all
subjects. Furthermore, height, body weight, HbAlc, and
glucose (fasting, 2-hour postprandial) correlated with the
serum sLRIG?2 level in the type 2 diabetes group (1able 2).
HbAlc (r=0.378, P<0.001) and blood glucose (fasting:
r=0.421, P<0.001; 2-hour postprandial: r=0.433, P<0.001)
correlated more strongly with the sLRIG?2 level than other
clinical variables (Figure 2).

Estimated sLRIG2 level after adjusting for various covariates

Factors that significantly affected the difference in LRIG2
level among the three groups were investigated. In addition,
serum sLRIG2 levels were compared among the three
groups after adjusting for several clinical factors. After
adjusting for the various factors, except glucose parameters, a
significant difference was observed among the three groups,
similar to before correction (all P<0.01). However, the
significant difference among the three groups disappeared
after adjustment for HbAlc (P=0.258) and glucose (fasting:
P=0.203, 2-hour postprandial: P=0.700; Table 3).

Diagnostic performance of serum sLRIG?2 in diagnosis of
type 2 diabetes

Diagnostic ability and optimal cutoff value of serum
sLRIG2 for the diagnosis type 2 diabetes were assessed
by evaluating sensitivity and specificity using ROC curve.
The area under the ROC curve was 0.768 and the best cut-
off value for serum sLRIG2 was 15.1 ng/mL (sensitivity
66.25%, specificity 74.37%) (Figure 3).

Discussion

As type 2 diabetes is a growing worldwide health problem,
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Variable NGT (n=80) Prediabetes (n=80) T2DM (n=80) P value
Age, mean = SD (years) 50.7+13.7 53.5+12.1 54+£12.3 0.210*
Sex (male/female) 25/55 38/42 35/45 0.091"
Hypertension, n (%) 16 (20.0) 14 (17.5) 33 (41.3) 0.001"
Smoking, n (%) 8(10.0) 7 (8.8) 22 (27.5) 0.001"
Height, mean + SD (cm) 161.6+8.6 163.2+8.4 163.3+9.4 0.528*
Weight, mean = SD (kg) 63.9+12.4 67.1+11.9 70.1+14.7 0.039*
BMI, mean = SD (kg/m?) 24.3+3.3 24.8+3.2 26.2+4.4 0.020*
Systolic BP, mean + SD (mmHg) 127.8+16.1 128.9+14.6 134.6+20.2 0.065*
Diastolic BP, mean + SD (mmHg) 79.3+12.6 77.4+10.9 81.8+11.8 0.102*
Hemoglobin, mean + SD (g/dL) 13.7+1.2 14.1+1.7 14.5+1.5 0.015*
HbA1c, mean + SD (%) 5.3+0.2 5.6+0.3 7.4+1.9 <0.001*
Glucose, fasting, mean + SD (mg/dL) 91.9+5 101.7+11.1 154.2+57.3 <0.001*
Glucose, PP2, mean + SD (mg/dL) 105.3+19 143.3+33.5 293+101.2 <0.001*
Insulin, fasting, mean + SD (mg/dL) 8.3+4.2 10+£5.0 14.0+8.5 <0.001*
Insulin, PP2, mean + SD (mg/dL) 36.6+43.6 68.9+68 70.7+69.5 0.001*
C-peptide, fasting, mean + SD (ng/mL) 0.73+0.47 0.87+0.5 1.15+0.71 <0.001*
C-peptide, PP2, mean + SD (ng/mL) 3.44+2.23 4.09+2.7 6.72+24.34 0.347*
HOMA-IR, mean + SD 1.89+0.99 2.52+1.89 5.27+3.63 <0.001*
HOMA-B, mean + SD 26.04+13.05 28.78+15.16 29.08+18.38 0.409*
TG, mean + SD (mg/dL) 104+63.2 145.1+£106.7 189.6+173 <0.001*
TC, mean + SD (mg/dL) 191.4+30.4 196.6+39.8 192.3+46.9 0.682*
HDL-C, mean + SD (mg/dL) 61.7+13.7 53.7+14 49+13.4 <0.001*
LDL-C, mean + SD (mg/dL) 113.5+29.7 121.5+£34.2 116.6+45.3 0.389*
BUN, mean + SD (mg/dL) 13.7+3.6 14+3.7 14.8+4.6 0.206*
Creatinine, mean + SD (mg/dL) 0.73+0.15 0.75+0.18 0.72+0.19 0.496*
eGFR, mean + SD (mL/min/1.73 m?) 103.4+18.1 104.2+24.4 112+29.4 0.061*
AST, mean + SD (U/L) 21.3+6.6 23.2+11.4 26.5+14.9 0.019*
ALT, mean + SD (U/L) 20.7+15 25+20.8 29.1+16.8 0.017*

*, P value was obtained from student t-test; ', P value was obtained from the chi-squared test. NGT, normal glucose tolerance; T2DM,
type 2 diabetes mellitus; BMI, body mass index; BP, blood pressure; Hb, hemoglobin; HbA1c, glycosylated hemoglobin; PP2, 2 hour
postprandial; HOMA-IR, homeostasis model assessment of insulin resistance; HOMA-B, homeostasis model assessment of -cell function;
TG, triglyceride; TC, total cholesterol; HDL-C, high density lipoprotein cholesterol; LDL-C, low density lipoprotein cholesterol; BUN, blood
urea nitrogen; eGFR, Estimated glomerular filtration rate; AST, Aspartate aminotransferase; ALT, Alanine aminotransferase.

there is a need to develop effective diagnostic biomarker proposed to be potential biomarker (21-24). However,
for diabetes. Numbers of molecules, such as high-
sensitivity C-reactive protein (hsCRP), fibroblast growth

factor 21 (FGF21), adiponectin and microRNA, have been

these biomarkers have limitations in the early detection
of diabetes. To investigate the usefulness of serum soluble
LRIG?2 as biomarker for the early diagnosis of type 2
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Figure 1 Scatter and bar plot of the serum soluble leucine-rich
repeats and immunoglobulin-like domains 2 (sSLRIG2) in normal
glucose tolerance (NGT), prediabetes and type 2 diabetes mellitus
(T2DM) groups.

diabetes, we enrolled only subject with drug-naive, newly
diagnosed type 2 diabetes. The results confirmed that
sLRIG?2 levels are significantly higher in subjects with
glucose intolerance. We demonstrated the possible utility
of sSLRIG2 as a potential diagnostic biomarker of type 2
diabetes.

LRIG2, a member of the LRIG gene family, is a regulator
of growth factor receptor (4). Similar to other members
of the LRIG family, LRIG2 has been mainly considered
in cancer research. In previous studies, increased LRIG2
expression was reported in various cancers with increased
EGFR expression. Downregulation of LRIG2 expression
resulted in decreased EGFR expression, inhibition of cell
growth, and increased apoptosis (25,26). The LRIG gene
family encodes integral membrane proteins consisting of an
ectodomain, a transmembrane domain, and a cytoplasmic
tail (27). In several studies, all LRIG proteins were shown to
have a soluble form. The soluble LRIG ectodomain appears
to have a function similar to their corresponding full-length
protein (10,28). The function of soluble forms in the LRIG
family has been examined in a few studies; however, the role
of sLRIG2 was reported in only one study, by Xiao ar al.
The authors demonstrated that sSLRIG2 ectodomain is
released from glioblastoma cells. Furthermore, the physical
interaction of the LRIG2 ectodomain with EGFR and
sLRIG2 reportedly has potent pro-tumor effects similar to
the full-length form of LRIG2 (27). In addition to cancers,
urofacial syndrome was shown to be associated with LRIG2
mutation (29). However, the roles of LRIG2 and sLRIG?2 in
metabolic disorders have not been examined. This is the first
study in which the association between metabolic disorder
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and sLRIG2 was investigated.

We previously confirmed that serum sEGFR levels are
higher in subjects with newly diagnosed type 2 diabetes
compared with controls (18). Because both sEGFR and
sLRIG2 are elevated in type 2 diabetes compared with
controls, the mechanism linking sLRIG2 levels with
glucose intolerance may involve EGFR. The association
between LRIG2 and glucose metabolism has not been
examined in previous research; however, a role of EGFR
signaling in metabolic regulation has been established.
EGFR signaling enhances aerobic glycolysis in cancer
cells (30,31). Furthermore, inhibition of EGFR signaling
was shown to improve insulin sensitivity in several studies
(14,32). Reportedly, treatment with the specific EGFR
inhibitor, PD153035, reduced fasting glucose and fasting
insulin, and improved glucose intolerance and insulin
resistance in high-fat diet (HFD)-fed mice (15). However,
in a recent study, an EGFR-independent role of LRIG was
discovered. Herdenberg er al. suggested that the LRIG1
protein is a regulator of bone morphogenetic protein (BMP)
signaling, and LRIG1 gene variants were associated with a
decreased risk of type 2 diabetes (19). The possibility that
LRIG2 participates in metabolic regulation in a different
manner than a receptor tyrosine kinase regulator cannot be
excluded.

In the present study, among parameters of glucose
homeostasis, positive correlations were found between
serum sLRIG2 levels and HbAlc, fasting plasma glucose,
and 2-hour postprandial blood glucose. However, no
significant correlations were observed between sLRIG2
levels and glucose parameters in subjects with NGT or
prediabetes. In addition, sLRIG2 and HOMA-IR were
positively correlated in all subjects. This indicates that
sLIRG?2 is a potential biomarker for diabetes and an
indicator of insulin resistance in patients newly diagnosed
with type 2 diabetes. In addition to glucose parameters,
body weight was significantly correlated with sLRIG2
levels. Herdenberg et a/. demonstrated reduced adipocyte
differentiation in LRIG null mouse embryonic fibroblasts
(MEFs) (19). LRIG2 expression levels were also found to
be upregulated during the adipogenic process, indicating
that LRIG2 may contribute to adipogenesis. In the
present study, the SLRIG2 level was significantly different
among the three groups. To determine whether various
clinical factors, including body weight, affect the sLRIG2
levels, those factors were adjusted for. After adjusting for
glucose parameters, the significant difference that existed
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Table 2 Correlation between serum soluble leucine-rich repeats and immunoglobulin-like domains 2 (sSLRIG2) and clinical factors

Total NGT Prediabetes T2DM
Variable
r P r P r P r P

Age -0.065 0.317 0.122 0.280 -0.160 0.157 -0.211 0.060
Height 0.122 0.103 0.035 0.806 -0.113 0.422 0.247 0.034
weight 0.175 0.019 -0.057 0.690 0.043 0.759 0.239 0.040
BMI 0.139 0.065 -0.107 0.454 0.090 0.525 0.146 0.219
Systolic BP 0.179 0.016 0.270 0.055 -0.088 0.528 0.185 0.114
Diastolic BP 0.216 0.004 0.236 0.096 0.153 0.269 0.197 0.092
Hemoglobin 0.109 0.128 -0.006 0.962 0.006 0.966 0.110 0.396
HbA1c 0.378 <0.001 0.021 0.856 0.060 0.603 0.375 0.001
Glucose, fasting 0.421 <0.001 -0.068 0.547 -0.181 0.107 0.499 <0.001
Glucose, PP2 0.433 <0.001 0.157 0.165 0.167 0.138 0.463 <0.001
Insulin, fasting 0.073 0.260 -0.224 0.047 -0.062 0.590 0.051 0.656
Insulin, PP2 -0.004 0.955 -0.065 0.589 0.078 0.519 -0.146 0.198
C-peptide, fasting 0.144 0.034 0.014 0.909 0.090 0.453 0.061 0.603
C-peptide, PP2 -0.001 0.988 0.107 0.376 0.136 0.259 -0.062 0.606
HOMA-IR 0.188 0.004 -0.219 0.052 -0.109 0.343 0.119 0.294
HOMA-B -0.097 0.136 -0.225 0.043 0.001 0.991 -0.139 0.218
TG 0.176 0.007 0.070 0.540 -0.001 0.995 0.168 0.153
TC -0.024 0.715 -0.086 0.452 -0.132 0.253 0.075 0.526
HDL-C -0.125 0.059 -0.253 0.025 0.027 0.814 0.067 0.574
LDL-C -0.074 0.264 0.003 0.978 -0.164 0.154 -0.071 0.555
BUN 0.101 0.131 0.005 0.963 0.088 0.449 0.093 0.441
Creatinine 0.096 0.152 0.096 0.401 0.087 0.453 0.145 0.228
eGFR 0.033 0.623 -0.102 0.370 -0.002 0.984 0.013 0.914
AST 0.118 0.076 -0.068 0.553 -0.023 0.844 0.167 0.165
ALT 0.113 0.089 -0.056 0.625 0.106 0.359 0.108 0.369

NGT, normal glucose tolerance; T2DM, type 2 diabetes mellitus; BMI, body mass index; BP, blood pressure; Hb, hemoglobin; HbA1c,
glycosylated hemoglobin; PP2, 2 hour postprandial; HOMA-IR, homeostasis model assessment of insulin resistance; HOMA-§,
homeostasis model assessment of B-cell function; TG, triglyceride; TC, total cholesterol; HDL-C, high density lipoprotein cholesterol;
LDL-C, low density lipoprotein cholesterol; BUN, blood urea nitrogen; eGFR, Estimated glomerular filtration rate; AST, Aspartate
aminotransferase; ALT, Alanine aminotransferase.

before the correction disappeared; however, changes in mediating effect on the difference in sSLRIG?2 levels among
other factors, such as body weight, were not observed the three groups.

after adjustment; thus, clinical factors other than glucose The present study had several limitations. Because this
parameters were not expected to have a significant was a retrospective and cross-sectional study, whether
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Figure 2 Scatter plot and results of linear regression analyses showing associations between serum soluble leucine-rich repeats and

immunoglobulin-like domains 2 (sLRIG2) and glucose parameters. Glycosylated hemoglobin (HbAlc) (A, y = 1.885*x + 2.720), Fasting
blood glucose (B, y = 0.07363*x + 5.711) and 2-hour postprandial glucose level (C, y = 0.03244*x + 8.442) showed significant correlation with

serum sLRIG2 levels (all P<0.001).

Table 3 Estimated serum soluble leucine-rich repeats and immunoglobulin-like domains 2 (sSLRIG2) level after adjusting for various covariants

Estimated sLRIG2 value + SE (95% ClI)

Covariate P value (post-hoc)
NGT Prediabetes T2DM

Height 12.40.9 (10.6-14.3) 13.420.9 (11.6-15.3) 16.7+0.8 (15.1-18.2) 0.001 (T2DM > NGT, Prediabetes)
Weight 12.6+0.9 (10.7-14.4) 13.5+0.9 (11.7-15.4) 16.7+0.8 (15.1-18.2) 0.002 (T2DM > NGT, Prediabetes)
Diastolic BP 12.5+0.9 (10.7-14.3) 13.8+0.9 (12.1-15.6) 16.8+0.8 (15.2-18.3) 0.001 (T2DM > NGT, Prediabetes)
HbA1c 13.2+0.8 (11.6-14.7) 13.6+0.8 (12.2-15.2) 15.3+0.9 (13.6-17.1) 0.258

Glucose, fasting 13.2+0.8 (11.7-14.7) 13.6+0.7 (12.1-15.0) 15.4+0.9 (13.7-17.1) 0.203

Glucose, PP2 13.6+0.9 (11.9-15.3) 13.7+0.8 (12.2-15.2) 14.9+1.0 (12.8-16.9) 0.700

Insulin, fasting 12.1+0.7 (10.7-13.6)

C-peptide, fasting 11.9+0.8 (10.3-13.4)

HOMA-IR 12.4+0.8 (10.9-13.9) 13.0+0.7 (11.5-14.5)
HOMA- 12.2+0.7 (10.8-13.6) 13.0£0.7 (11.5-14.4)
TG 12.520.7 (11.1-14.0) 13.0£0.7 (11.6-14.5)
HDL-C 12.4+0.8 (10.9-13.9) 13.0+0.7 (11.5-14.5)

12.9+0.7 (11.4-14.3)
13.0+0.8 (11.4-14.5)

16.9+0.8 (15.5-18.4) <0.001 (T2DM > NGT, Prediabetes)

16.5+0.8 (15.0-18.1) <0.001 (T2DM > NGT, Prediabetes)
16.5:0.8 (14.9-18.1) 0.001 (T2DM > NGT, Prediabetes)
16.8+0.7 (15.4-18.2) <0.001 (T2DM > NGT, Prediabetes)
16.7+0.8 (15.2-18.2) <0.001 (T2DM > NGT, Prediabetes)

16.8+0.8 (15.3-18.4) <0.001 (T2DM > NGT, Prediabetes)

P values obtained from analyses of covariance using the post hoc Bonferroni correction. NGT, normal glucose tolerance; T2DM, type
2 diabetes mellitus; BP, blood pressure; HbA1c, glycosylated hemoglobin; PP2 glucose, 2-hour postprandial glucose; HOMA-IR,
homeostasis model assessment of insulin resistance; HOMA-B, homeostasis model assessment of -cell function; TG, triglyceride; HDL-C,

high density lipoprotein cholesterol; Cl, confidential interval.

changes in glucose and HbAlc actually induce changes in
sLRIG2 could not be investigated. And we also couldn’t
determin whether the acute glucose fluctuation affetc
serum LRIG2 levels because we measured sLRIG2 levels
from a fasting sample only excluding postprandial sample.
In addition, a molecular mechanism linking LRIG2 with
glucose metabolism was not confirmed. Further research is
needed to determine whether the molecular mechanism is

© Annals of Translational Medicine. All rights reserved.

EGFR-dependent or -independent.

In conclusion, serum sLRIG2 levels were confirmed to
be higher in subjects with type 2 diabetes. Furthermore,
serum sLRIG2 levels showed significant correlations with
plasma glucose and HbAlc, and the usefulness of serum
sLRIG2 level as a potential novel biomarker of type 2
diabetes was demonstrated.

Ann Transl Med 2021;9(21):1612 | https://dx.doi.org/10.21037/atm-21-3272
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Figure 3 Receiver operating characteristic (ROC) curve analysis
of serum soluble leucine-rich repeats and immunoglobulin-like

domains 2 (sLRIG2) for the diagnosis of type 2 diabetes.
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