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Abstract

Background

Inflammatory bowel disease (IBD) is a chronic inflammatory disease of the gastrointestinal
tract. We aimed to investigate, for the first time, the expression profile of serum level of
LncRNA THRIL and MiR-125b in IBD patients and their relations with patient’s clinical and
biochemical investigations.

Methods

Our study included 210 subjects divided into 70 healthy subjects considered as control
group (male and female), 70 patients with ulcerative colitis (UC), and 70 patients with
Crohn’s disease (CD). Blood samples were obtained from all subjects. Expression of
LncRNA THRIL and MiR-125b in serum was detected by Quantitative real time PCR (qRT-
PCR).

Results

Our results showed a significant increase in the fold change of LncRNA THRIL in UC
patients (Median =11.11, IQR; 10.21-12.45, P<0.001) and CD patients (Median = 5.87,
IQR; 4.57-7.88, P<0.001) compared to controls. Meanwhile there was a significant
decrease in the fold change of MiR-125b in UC patients (Median = 0.36, IQR; 0.19-0.61,
P<0.001) and CD patients (Median = 0.69, IQR; 0.3—0.83, P<0.001) compared to controls.
Furthermore, there was a negative significant correlation between LncRNA THRIL and MiR-
125b in UC patients (r =-0.28, P =0.016) and in CD patients (r =-0.772, P<0.001). ROC
curve analysis was done showing the diagnostic value of these markers as predictors in dif-
ferentiating between cases of UC, CD, and control.
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Conclusion

Serum LncRNA THRIL and MiR-125b could be used as potential biomarkers for diagnosis
and prognosis of ulcerative colitis and Crohn’s disease.

Introduction

Inflammatory bowel disease is a chronic inflammatory disease of the gastrointestinal tract that
is classified into two types: ulcerative colitis (UC) and Crohn’s disease (CD), CD is character-
ized by patchy transmural inflammatory patterns of any portion along the intestinal wall
affecting the whole thickness of the intestinal layers, While in case of UC the inflammatory
process limited to large intestine affecting the innermost layers of the mucosa. The most fre-
quent symptoms of these disorders are bloody diarrhea, abdominal pain, malabsorption,
fatigue [1]. The condition could be complicated by intestinal fistula, intestinal obstruction,
abdominal abscesses, and increased incidence of malignancy [2, 3]. Pathogenesis of IBD is still
unclear but many factors interaction may play a role as genetic predisposition, microbial infec-
tion, and environmental factors [1].

Long non-coding RNAs (IncRNA) are transcripts) that contain more than 200 nucleotides
and not translated into protein; they are processed by RNA polymerase II [4]. It was reported
that IncRNA regulates cell function and biological processes in intestinal diseases such as irri-
table bowel syndrome [5], Hirschsprung’s disease [6], and IBD [7]. Many studies demonstrate
the role of LncRNAs in IBD. For example, LncRNA CCAT1 promote IBD malignancy by
downregulating miR-185-3p [8], LncRNA KIF9-AS1 promotes cell apoptosis by targeting the
microRNA-148a-3p [9], LncRNA H19 act as a Competing Endogenous RNA to Regulate AQP
Expression in the Intestinal Barrier of IBS-D Patients [10]. Haberman et al. reported 15
expressed LncRNAs differentially expressed in the tissue samples obtained from the patients
with CD when compared to healthy control [11], another study by Wang et al. found that
LINCO01272 was highly expressed in peripheral blood and tissues of IBD [12]. The exact role of
LncRNA is still unclear; it may act through chromatin remodeling, regulation of protein activ-
ity and its stability [13, 14].

LncRNA THRIL (TNFa and heterogeneous nuclear ribonucleoprotein L (hnRNPL) related
immunoregulatory lincRNA) binds to the promoter region of the TNF-a forming RNA-pro-
tein complex inducing the expression of TNF-a, which contribute to the inflammatory process
[15], and its dysregulation characterizes the autoimmune and inflammatory diseases. Chen
et al also showed that knockdown of LncRNA THRIL decreases the levels of TNFa, IL1b, IL6,
macrophages and neutrophils counts [16].

MicroRNA is a small single-stranded non-coding RNA molecule (containing about 22
nucleotides) that regulates gene expression through base pairing with complementary
sequences within mRNA molecules [17]. Their abnormal activity has been demonstrated in
many diseases including inflammatory and immunological disorders; Many studies reported
that miRNA is associated with other pathophysiological factors of IBD, they may act by
increasing or decreasing the intensity of the inflammatory process [18, 19], or by strengthening
or weakening the intestinal barrier [20-23].

MiR-125b is transcribed from two loci located on chromosomes 11q23 (hsa-miR-125b-1)
and 21q21 (hsa-miR-125b-2) [24]. It regulates the proliferation and differentiation of tumor
cells and could be used as a diagnostic biomarker for early-stage cervical cancer and rheuma-
toid arthritis [25, 26].
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The aim of this work was to evaluate the relative expression levels of serum LncRNA
THRIL and MiR-125b in IBD patients and their relations with patients’ clinical and biochemi-
cal investigations.

Materials and methods

Subjects

Our study included 210 subjects divided into 70 healthy subjects considered as controls, 70
patients with ulcerative colitis, and 70 patients with Crohn’s disease. Patients were selected
from outpatient clinics and inpatients of Tropical and Internal Medicine departments,
Fayoum University Hospital, Fayoum University, Egypt. The study was revised and approved
by the Ethical Committee of Faculty of Medicine, Fayoum University. Informed consent was
obtained from all participants before sample collection.

The diagnosis of inflammatory bowel disease (IBD) with its 2 main subtypes, Crohn’s dis-
ease, and ulcerative colitis is based on patient history, clinical symptoms, radiological, and
endoscopic criteria followed by histopathological examination of biopsies collected from each
anatomic segment (rectum; sigmoid, left, transverse, and right colon; and ileum) according to
European Crohn’s and Colitis Organization (ECCO) guidelines [27].

The Crohn’s Disease Activity Index (CDAI)

CDALI was used for evaluating the disease severity of CD [28]. This index is scored on a scale
from 0 to 1100 and includes abdominal pain, general wellbeing, complications, abdominal
mass, anemia, and weight change. The patients with CD can be divided into

o Asymptomatic remission (CDAI < 150)
o Mild-to-moderate CD (150-220)
o Moderate-to-severe CD (220-450)

« Severe-fulminant disease (>450).

The Mayo score

It was used for grading the severity of UC. The Score is based on four parameters: stool fre-
quency, rectal bleeding, endoscopic findings, and Physician rating of disease activity [29].
Total criteria point count: Scores range from 0 to 12, with higher scores indicating more severe
disease.

o Stool pattern: The patient reports a normal number of daily stools (0 points), 1 to 2 more
stools than normal (1 point), 3 to 4 more stools (2 points), 5 or more stools (3 points).

« Rectal bleeding: None (0 points), Blood streaks seen in the stool less than half the time (1
point), all stools contain blood (2 points), Presence of pure blood (3 points).

 Endoscopic findings: Normal or inactive colitis seen (0 points), Mild colitis: mild erythema,
decrease in vascularity (1 point), Moderate colitis: marked erythema, erosions seen (2
points), Severe colitis: spontaneous bleeding (3 points).

« Physician rating of disease activity: Normal (0 points), Mild colitis (1 point), Moderate colitis
(2 points), severe colitis (3 points).
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Samples collection

Six-milliliter blood samples were drawn from all participants and collected in two tubes; one
of them containing Ethylene Diamine TetraAcetic Acid (EDTA) for complete blood count
(CBC) and Erythrocyte sedimentation rate (ESR) assay, the second tube left to clot for 15 min,
centrifuged at 4000_g for 10 min, collect the serum, and stored at -80°C for all serological
tests, including molecular biology techniques.

RNA extraction

RNAs were extracted from serum using the miRNeasy Serum/Plasma Kit (Qiagen, Valenica,
CA, USA) extraction kits following the manufacturer protocol, RNA concentration and purity
were determined by Nano Drop2000 (Thermo Scientific, USA).

Reverse transcription reactions

Reverse transcription was carried out on total RNA in a final volume of 20 pL(11 pl RNA

+ 2 ul genomic DNA elimination (GE)+ 7ul reverse-transcription mix). RNAs were reverse
transcribed by RT-PCR kit into cDNAs using RvertAid First Strand cDNA Synthesis Kit
(Thermo Fisher Scientific, USA) according to the manufacturer’s instructions.

Quantitative real-time polymerase chain reaction

The cDNAs templates were amplified by Quantitative RT-PCR using the miScript SYBR
Green PCR Kit (Qiagen, Germany). Regarding MiR-125b, the total volume was 25 pL per
reaction using the specific MiR-125b primer (catalog numbers MS00006629 Lot. Number
20151214121). SNORD 68 was used to normalize the expression and for relative quantification
of MiR-125b. While the total volume for LncRNA THRIL was 20 yL per reaction using the
specific LncRNA THRIL primer (catalog numbers 330701LPH42418A) and GADPH was used
to normalize the expression and for relative quantification of LncRNA THRIL. The qRT-PCR
for both was programmed for the following cycling conditions: Initial activation step for 15
min at 95 °C then cycling denaturation for 15 sec at 94 °C, annealing for 30 sec at 55 °C, and
extension for 30 sec at 70 °C, and these steps were repeated for 40 cycles in Rotor-gene
gRT-PCR system thermocycler (Qiagen, USA). The relative expression of RNAs was calculated
by the 2"44Ct method [30].

Statistical analysis

The collected data were arranged and statistically analyzed using SPSS software with statistical
computer package version 25 (SPSS). For quantitative data, the mean, median, SD, and inter-
quartile range were calculated. If the variable was not normally distributed, the Mann-Whit-
ney U test or the Kruskal-Wallis test was used for comparison between any two groups or
three groups, respectively. Otherwise, one-way ANOVA was used. Qualitative data were pre-
sented as number and percentages. Chi-square ()2) was used as a test of significance. Spear-
man’s correlation was run to identify the relation of LNC THRIL and MiR-125b with study
parameters. (ROC) curves were used to determine the cutoff point, which shows the highest
sensitivity and specificity of LNC THRIL and MiR-125b in differentiating between different
study groups. P values <0.05 were considered as statistically significant.
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Results
Demographic, clinical and laboratory characteristics of the study groups

There was no significant difference between patients and controls as regards age (p = 0.106)
and sex (P = 0.868). Results showed a highly statistically significant difference between UC,
CD, and control groups as regards Hb (P<0.001), Total leucocytic count (P<0.001), Platelets
number (P<0.001) with high level in CD and Albumin level (P<0.001) with a low level in CD.
There was also a highly statistically significant difference between UC, CD groups as regards
incidence of diabetes (P = 0.004), musculoskeletal complications (P = 0.006), Hematocrit

(P =0.041), CRP (P <0.001) and ESR (P = 0.023) with high level in CD group and as regards
patients on salicalyates (P = 0.002) with a high level in UC (Table 1).

Description of fold change of MiR-125b and Lnc THRIL among study
groups

Results showed significant differences between the patients’ groups and control group regard-
ing Lnc THRIL and MiR-125b with the fold change of Lnc THRIL was significantly up-
regulated in UC patients (Median = 11.11, IQR; 10.21-12.45, P<0.001) and CD patients
(Median = 5.87, IQR; 4.57-7.88, P<0.001) compared to controls. Meanwhile, the fold change
of MiR-125b was significantly down-regulated in UC patients (Median = 0.36, IQR; 0.19-0.61,
P<0.001) and CD patients (Median = 0.69, IQR; 0.3-0.83, P<0.001) compared to controls
(Table 2).

Relations between Lnc THRIL and MiR-125b and clinical data in UC and
CD patients

We found that the level of LncRNA THRIL was significantly higher in nonsmoker UC patients
than in smokers (P = 0.012) and the level of MiR-125b was significantly higher in patients with
endocrinal complication (P = 0.041) (Table 3). Meanwhile in CD patients, results showed that
the level of LncRNA THRIL was significantly higher in females (P <0.001), nondiabetic
patients (P <0.001), patients with intestinal perforation (P = 0.002), and patients with colonic
stricture (P = 0.026). As regards MiR-125b, it was significantly low in females (P = 0.002),
patients on salicylates (P = 0.040), patients with colonic stricture (P = 0.002) and significantly
high in patients with thromboembolic complications (P = 0.007), musculoskeletal complica-
tions (P = 0.021), rectal fistula (P = 0.002) and perforation (P = 0.001) (Table 4).

Correlations of Lnc THRIL and MiR-125b with study parameters among
the patients

In UC patients, our results showed that there were negative significant correlations between
LncRNA THRIL and each of MiR-125b (r = -0.28, P = 0.016), duration of illness (r = -0.35,

P =0.020), and ESR (r = -0.24, P = 0.042) and between MiR-125b and both ESR(r = -0.38,

P =0.001) and neutrophil count (r = -0.24, P = 0.039) (Table 5). In CD patients, our results
showed that there were negative significant correlations between LncRNA THRIL and each of
MiR-125b (r =-0.77, P<0.001), age (r =-0.23, P = 0.048), TLC (r = -0.41, P<0.001), neutrophil
count (r = -0.42, P<0.001), platelets (r = -0.29, P = 0.014), and CRP (r = -0.35, P = 0.002), and
positive significant correlations between MiR-125b and both TLC (r = 0.37, P = 0.001) and
platelets (r =-0.29, P = 0.012) (Table 6).
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Table 1. Demographic, biochemical and clinical characteristics of the study groups.

Ulcerative colitis Crohn’s Disease Control P-value
Mean SD Mean SD Mean SD
Age 32.1 3.7 33.2 1.7 30 2.3 0.106
Duration of illness 3.8 0.3 4.6 0.1 0.436
No % No % No %
sex Female 28 40.0% 26 37.1% 25 35.7% 0.868
male 42 60.0% 44 62.9% 45 64.3%
smoker no 54 77.1% 48 68.6% 59 84.3% 0.089
yes 16 22.9% 22 31.4% 11 15.7%
coffee consumption no 58 82.9% 48 68.6% 54 77.1% 0.136
yes 12 17.1% 22 31.4% 16 22.9%
diabetes no 62 88.6% 68 97.1% 0.004*
yes 8 11.4% 2 2.9%
hypertension no 68 97.1% 68 97.1% 0.361
yes 2 2.9% 2 2.9%
Other comorbidities congenital heart disease (TS) 0 0.0% 2 2.9%
Ischemic heart disease 0 0.0% 2 2.9%
stroke 0 0.0% 2 2.9%
thyrotoxic 2 2.9% 0 0.0%
no 68 97.1% 64 91.4%
Extraintestinal
Hepatobiliary 6 8.6%
Endocrine 2 2.9%
Arthralgia 4 5.7%
Thromboembolic 10 14.3%
MSK 22 31.4% 38 54.3% 0.006*
Eye 10 14.3% 8 11.4% 0.614
History (Crohn’s)
ileal strictures 10 4.8%
rectal fistula 20 9.5%
Perforation 8 3.8%
Intestinal obstruction 12 5.7%
surgical resection 8 3.8%
colocutaneous fistula 8 3.8%
perianal abcess or fistula 4 1.9%
colonic stricture 4 1.9%
psoas abcess 6 2.9%
Treatment
Salicalyates 42 60.0% 24 34.3% 0.002*
Steroids 38 54.3% 30 42.9% 0.176
Azathioprine 18 25.7% 20 28.6% 0.704
Infliximab 10 14.3% 16 22.9% 0.192
Mayo score 7.6 3.6 . .
CDAI 267.3 130.9
Hb gl/dl 11.2 2 12.9 2 12 1.2 <0.001*
HCT 34.4 6.1 36.5 59 0.041%
TLC 8.3 4.8 8.5 3.9 55 1.9 <0.001*
Neutrophil count 60.7 16.6 60.5 12.1 0.936
(Continued)
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Table 1. (Continued)

Ulcerative colitis

Platelets 317.3 107.4
CRP 14.2 12.2
ESR 26.5 18.5
Albumin 3.7 0.8

https://doi.org/10.1371/journal.pone.0275267.t001

Crohn’s Disease Control P-value
348.2 126 210.1 34.8 <0.001*
26.8 26.1 <0.001*
35.5 27.3 . . 0.023*
3.6 0.7 4.6 0.3 <0.001*

Receiver operating characteristic of sensitivity and specificity of Lnc
THRIL and MiR-125b in the study groups

Fig 1 illustrates the ROC curve of Lnc THRIL and MiR-125b in the UC group, showing the
diagnostic value of these markers as predictors in differentiating between cases of UC and con-
trol. Lnc THRIL; AUC = 1.000, P<0.0001, cut off point 4.62, sensitivity 100%, specificity
100.0%. MiR-125b; AUC = 1.000, P<0.0001, cut off point 0.94, sensitivity 100%, specificity

100.0%.

Fig 2 illustrates the ROC curve of Lnc THRIL and MiR-125b in the CD group, showing the
diagnostic value of these markers as predictors in differentiating between cases of CD and con-
trol. Lnc THRIL; AUC = 1.000, P<0.0001, cut off point 1.57, sensitivity 100%, specificity
100.0%. MiR-125b; AUC = 0.886, P<0.0001, cut off point 0.98, sensitivity 88.6%, specificity

100.0%.

Fig 3 illustrates the ROC curve of Lnc THRIL and MiR-125b showing the diagnostic value
of these markers as predictors in differentiating between CD and UC cases. Lnc THRIL;
AUC =0.992, P<0.0001, cut off point 9.49, sensitivity 91.4%, specificity 100.0%. MiR-125b;
AUC = 0.677, P<0.0001, cut off point 0.67, sensitivity 88.6%, specificity 51.4%.

Discussion

Inflammatory bowel disease (IBD) is characterized by repetitive episodes of inflammation of
the gastrointestinal tract, its exact cause remains unclear, knowing the pathogenesis of IBD
will help to develop new strategies for therapies and reduce the incidence of complications.
Interaction between the gastrointestinal microbiome and host immune system has been evi-

denced as a cause [31].

The role of non-coding RNAs (ncRNAs) has been reported in IBD. NcRNAs include
microRNAs (miRNAs), long noncoding RNAs (IncRNAs), and circular RNAs (circRNAs) [32,
33]. Our study focused on the expression profile of LncRNA THRIL and MiR-125b in IBD
and their relation with patient’s clinical and biochemical investigations.

Table 2. Description of fold change of MiR-125b and Lnc THRIL among study groups.

Ulcerative colitis Crohn’s Control
Median IQR Median IQR Median IQR
MiR-125b 0.36 0.19 0.61 0.69 0.31 0.83 1 1 1
P-values 0.004*
<0.001*
<0.001*
Lnc THRIL 11.11 10.21 12.45 5.87 4.57 7.88 1 1 1
P-values <0.001*
<0.001*
<0.001*

https://doi.org/10.1371/journal.pone.0275267.t1002
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Table 3. Relations between Lnc THRIL and MiR-125b and clinical data in UC patients.

Sex

Smoker

Coffee consumption

Diabetes

Hypertension

Hepatobiliary

Endocrine

MC

MSK

Eye

Salicalyates

Steroids

Azathioprine

Infliximab

https://doi.org/10.1371/journal.pone.0275267.t003

Female
male
yes
no
yes
no
yes
no

yes
no

yes
no

yes
no
yes
no
yes
no
yes
no
yes
no

yes
no
yes
no
yes
no

Median

0.27
0.49
0.33
0.41
0.34
0.41
0.57
0.34
0.3

0.39
0.29
0.45
0.73
0.35
0.62
0.35
0.34
0.43
0.23
0.43
0.49
0.32
0.3

0.45
0.5

0.33
0.31
0.39

miR-125b

0.18 0.6

0.23 0.63
0.22 0.57
0.19 0.61
0.12 0.51
0.21 0.63
0.31 0.67
0.19 0.6

0.28 0.31
0.19 0.62
0.11 0.36
0.2 0.63
0.7 0.76
0.19 0.61
0.59 0.64
0.19 0.61
0.23 0.55
0.18 0.64
0.23 0.41
0.19 0.64
0.23 0.64
0.18 0.57
0.18 0.63
0.24 0.59
0.23 0.63
0.18 0.61
0.19 0.64
0.21 0.61

P-value

0.208

0911

0.417

0.284

0.720

0.101

0.041*

0.225

0.586

0.202

0.179

0.662

0.404

0.626

Median

10.89
11.12
10.21
11.19
11.78
10.94
10.18
11.12
11.05
11.12
12.29
11.06
10.38
11.12
11.02
11.11
10.79
11.12
11.12
11.06
10.94
11.19
11.11
11.07
11.01
11.12
11.12
11.06

Lnc THRIL
10.35 114
10.21 12.45
10.18 10.88
10.76 12.45
11.05 12.53
10.18 12.29

9.46 11.75
10.21 12.45
11 11.11
10.19 12.45

8.25 12.45
10.21 12.37
10 10.76
10.21 12.45
10.7 11.35
10.19 12.45
10.18 114
10.76 12.49
10.89 114
10.19 12.45
10.18 11.4
10.21 12.45
10.18 12.45
10.76 12.37
10.18 11.12
10.21 12.45
10.18 11.35
10.21 12.45

0.414

P-value

0.012*

0.109

0.159

0.902

0.976

0.239

0.901

0.054

0.788

0.358

0.482

0.194

0.699

THRIL (TNF- oo and hnRNPL immunoregulatory IncRNA) is involved in innate immunity
through the regulation of TNF -o. expression level by forming a complex that bind TNE- o
gene promotor region resulting in its induction, TNF- o is one of the cytokines that collaborate
in the inflammatory process and its dysregulation characterizes autoimmune diseases [34]. It
is implicated in a wide range of cellular processes including cell proliferation, survival, and
death. In addition, TNF-o. signaling is associated with the regulation of several inflammatory
pathways including the cyclooxygenase-2 (COX-2) and induce nitric oxide synthase (iNOS)
pathways [35]. Several studies investigating the role of anti-TNF-o therapy in modulating the
consequences of IBD by different mechanisms as inhibiting activation of immune cells [36],
downregulates the expression of cell adhesion molecules and proinflammatory cytokines [37]

and has a favorable effect on the gut microbiome [38].

Our study showed a significant difference between the patients’ groups and control group
regarding Lnc THRIL with the fold change of Lnc THRIL was significantly up-regulated in
UC patients (Median = 11.11, IQR; 10.21-12.45, P<0.001) and CD patients (Median = 5.87,
IQR; 4.57-7.88, P<0.001) compared to controls. As regards MiR-125b. Our study showed that
the fold change of MiR-125b was significantly down-regulated in UC patients (Median = 0.36,
IQR; 0.19-0.61, P<0.001) and CD patients (Median = 0.69, IQR; 0.3-0.83, P<0.001) compared
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Table 4. Relations between Lnc THRIL and MiR-125b and clinical data in CD patients.

miR-125b Lnc THRIL
Median IQR P-value Median IQR P-value
Sex Female 0.31 0.27 0.78 0.002* 7.88 5.77 8.23 <0.001*
male 0.78 0.4 0.92 5.53 4.43 6.47
Smoker yes 0.69 0.22 0.96 0.693 5.87 4.43 7.21 0.510
no 0.67 0.31 0.78 5.9 4.67 7.97
Coffee consumption no 0.62 0.25 0.8 0.394 5.55 4.43 6.89 0.100
yes 0.74 0.4 0.83 6.02 4.81 7.97
Diabetes yes 0.74 0.7 0.8 0.720 2.07 2 2.13 <0.001*
no 0.67 0.3 0.83 5.95 4.76 7.88
Hypertension yes 0.37 0.35 0.4 0.518 5.21 5 5.42 0.438
no 0.7 0.3 0.83 5.95 4.57 7.88
Arthralgia yes 0.59 0.4 0.78 1.000 5.76 5.5 6.02 0.817
no 0.69 0.3 0.83 5.87 4.57 7.88
MSK yes 0.69 0.3 0.83 0.021* 8.12 5.42 9.01 0.066
no 0.30 0.19 0.35 5.82 4.56 7.54
Thromboembolic yes 0.78 0.31 0.83 0.007* 7.21 5.66 8.23 0.070
no 0.31 0.23 0.4 5.82 4.54 7.65
MC yes 0.78 0.31 0.83 0.585 5.55 4.54 7.65 0.383
no 0.78 0.4 0.92 5.95 5.46 7.9
Eye yes 0.4 0.25 0.78 0.363 5.82 4.65 7.5 0.912
no 0.71 0.47 1.26 5.87 4.57 7.88
Salicalyates yes 0.69 0.27 0.83 0.040" 5.23 4.5 7.06 0.166
no 0.81 0.4 0.94 6.02 4.76 8
Steroids yes 0.64 0.23 0.78 0.311 5.5 4.57 7.88 0.962
no 0.54 0.3 0.96 5.95 4.55 7.68
Azathioprine yes 0.7 0.27 0.78 0.214 5.97 4.57 7.65 0.959
no 0.66 0.4 0.96 5.87 4.76 7.88
Infliximab yes 0.69 0.3 0.78 0.456 5.79 4.67 7.39 0.978
no 0.78 0.43 0.85 5.87 4.43 7.93
Ileal strictures yes 0.78 0.78 0.96 0.098 5.87 4.76 6.47 0.946
no 0.59 0.3 0.78 5.9 4.57 7.88
Rectal fistula yes 0.81 0.64 0.96 0.002* 5.39 4.43 6.47 0.145
no 0.40 0.23 0.78 6.02 4.76 7.93
Perforation yes 1.08 0.76 1.53 0.001* 6.02 5.05 7.93 0.002*
no 0.54 0.27 0.78 4.27 3.28 5.1
Intestinal obstruction yes 0.78 0.31 0.83 0.562 4.55 4.11 7.93 0.152
no 0.64 0.3 0.78 6.02 5.05 7.65
Surgical resection yes 0.8 0.5 0.83 0.383 4.44 4.05 6.6 0.121
no 0.64 0.3 0.78 6.02 5.05 7.88
Colocutaneous fistula yes 0.57 0.33 0.78 0.578 5.9 3.95 7.23 0.853
no 0.69 0.3 0.83 5.87 4.57 7.88
Perianal abcess or fistula yes 0.45 0.12 0.78 0.229 6.11 4.33 7.88 0.779
no 0.69 0.31 0.83 5.87 4.76 7.65
Colonic stricture yes 0.17 0.12 0.23 0.002* 8.06 7.88 8.23 0.026*
no 0.74 0.31 0.83 5.77 4.57 7.43
Psoas abcess yes 0.74 0.22 0.83 0.959 4.11 2.13 8.44 0.188
no 0.67 0.31 0.8 5.95 4.88 7.77
https://doi.org/10.1371/journal.pone.0275267.1004
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Table 5. Correlations of Lnc THRIL and MiR 125b with study parameters among UC patients.

MiR-125b Lnc THRIL
Lnc THRIL r -0.288
P-value 0.016*
Age r 0.013 -0.054
P-value 0.913 0.659
Duration of illness r 0.148 -0.357
P-value 0.351 0.020*
Hb gl/dl r -0.033 0.023
P-value 0.788 0.847
HCT r -0.020 0.055
P-value 0.869 0.651
TLC r -0.183 -0.225
P-value 0.129 0.061
Neutrophil count r -0.248 0.076
P-value 0.039* 0.531
Platelets r 0.020 -0.185
P-value 0.869 0.125
CRP r -0.201 -0.221
P-value 0.095 0.066
ESR r -0.380 -0.243
P-value 0.001* 0.042*
Albumin(mg/dl) r 0.076 0.049
P-value 0.533 0.688
Mayo score r -0.170 -0.210
P-value 0.159 0.081

https://doi.org/10.1371/journal.pone.0275267.t1005

to controls, This dysregulation could be explained by that TRAF6(TNF receptor associated fac-
tor 6) and TNFAIP3 (TNF alpha induced protein 3) also referred to as A20 are the two key
signaling molecules involved in the NF«B pathway, and these genes carry complementary
binding sites for miR-125b in their 3'UTRs and the role of NF«B pathway activation in several
autoimmune diseases including IBD and various cancers was previously confirmed [39].

Increased NF-«B expression in mucosal macrophages increases the levels of pro-inflamma-
tory cytokines such as TNF-a, IL-1 and IL-6 resulting in the mucosal cells damage, and it
increases expression of intercellular adhesion molecule-1 in colonic epithelial cells that con-
tributes to the recruitment of neutrophil granulocytes to the site of inflammation [40]. This
imbalance between excessive secretion of pro-inflammatory cytokines and relative insufficient
secretion of anti-inflammatory cytokines is linked to the development of non-specific inflam-
matory responses in the intestine [41]. Our data disagreed with a report done by Valmiki S
et al who showed that MiR125b was significantly up-regulated in UC patients as compared to
controls [42].

Moreover, The study showed that there was a negative significant correlation between
LncRNA THRIL and MiR-125b in both UC(r = -0.28, P = 0.016) and CD patients(r = -0.77,
P<0.001), This finding was previously confirmed by Liu et al who showed that Long non-cod-
ing RNA THRIL promotes lipopolysaccharide (LPS) induced inflammatory injury by down-
regulating microRNA-125b in ATDCS5 cells which act as cell line model of cartilage extracellu-
lar matrix neosynthesis and maturation [43]. Song et al., also showed that LncRNA THRIL
expression was negatively correlated with miR-125b expression in allergic rhinitis patients
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Table 6. Correlations of Lnc THRIL and MiR 125b with study parameters among CD patients.

MiR-125b Lnc THRIL
Lnc THRIL r -0.772
P-value <0.001*
Age r 0.016 -0.237
P-value 0.893 0.048*
Duration of illness r -0.134 0.024
P-value 0.387 0.876
Hb gl/dl r 0.139 -0.048
P-value 0.252 0.695
HCT r 0.019 0.052
P-value 0.874 0.667
TLC r 0.378 -0.416
P-value 0.001* <0.001*
Neutrophil count r 0.165 -0.428
P-value 0.171 <0.001*
Platelets r 0.299 -0.293
P-value 0.012* 0.014"
CRP r 0.109 -0.359
P-value 0.371 0.002*
ESR r -0.024 -0.138
P-value 0.844 0.256
Albumin r -0.129 0.189
P-value 0.289 0.118
CDAI r 0.195 -0.130
P-value 0.105 0.285
https://doi.org/10.1371/journal.pone.0275267.t006
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Fig 1. Receiver operating characteristic of sensitivity and specificity of Lnc THRIL and MiR-125b in UC patients
vs. controls.

https://doi.org/10.1371/journal.pone.0275267.g001
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Fig 2. Receiver operating characteristic of sensitivity and specificity of Lnc THRIL and MiR-125b in CD patients
vs. controls.

https://doi.org/10.1371/journal.pone.0275267.9002
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Fig 3. Receiver operating characteristic of sensitivity and specificity of Lnc THRIL and MiR-125b in UC vs. CD
patients.

https://doi.org/10.1371/journal.pone.0275267.g003
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[44]. Several studies demonstrated that IncRNAs can exert many cellular functions by interact-
ing with miRNAs as inhibitors or RNA decoys to reduce miRNA production and availability.
These interactions play an important role in intestinal epithelial homeostasis [45]. We detected
negative significant correlations between MiR-125b and both ESR and neutrophil count in UC
patients which agreed with Hruskova et al., who observed negative correlation between expres-
sion of miR-125b and the parameters of disease activity and detected inverse correlation
between miR-125b and ESR (r = -0.268, P = 0.042) [46]. This finding supports miR-125b’s
inhibitory effect on the expression of pro-inflammatory cytokines, cell proliferation, and apo-
ptosis [47].

We also detected positive significant correlations between MiR-125b and both TLC and
platelets in CD patients, which agreed with Marina et al., who showed that Hematopoietic cells
benefit from miR-125b overexpression in terms of proliferation and CBC results obtained 16
weeks posttransplant revealed an increase in WBC in mice expressing miR-125b compared to
control mice. There were statistically significant increases in neutrophils in particular [48].
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