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Abstract- The real pathophysiology of Crohn’s disease is unknown. The higher prevalence of Crohn’s
disease in Caucasian and Jewish ethnicities, as well as its familial aggregation and higher concordance among
monozygotic twins, suggest some roles for genes in its development, clinical progression, and outcome.
Recent original studies have indicated DLG5113G/A gene polymorphism as a risk factor for Crohn’s disease.
Meanwhile, the results of these studies are not consistent. We performed the current meta-analysis to
understand whether there is any association between DLGS gene polymorphism and the risk of Crohn’s
disease. PubMed was searched to find the case-control studies on DLGS gene polymorphisms and Crohn’s
disease. This search compiled 65 articles and based on our criteria. 11 articles were included in this meta-
analysis. The association between the DLGS5 113G/A polymorphism and the risk of disease was assessed
using odds ratio (OR) and 95% confidence interval (95% CI). Heterogeneity was evaluated based on 12
values. Random and fixed-effect models were used when 12>50% and 12<50%, respectively. Eleven studies
with a total of 4648 cases and 5677 controls were pooled. Based on our meta-analysis, DLG5113G/A gene
polymorphism both at genotypic and allelic levels were not associated with the risk of Crohn’s disease.
Pooled data indicated no significant association between DLGS113G/A gene polymorphism and the
development of Crohn’s disease. In order to achieve a superior conclusion, multicenter studies on larger

number of patients are recommended.
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Introduction

Crohn’s disease (CD) is a subgroup of inflammatory
bowel disease (IBD). Environment, genetics, immune
factors, and gastrointestinal (GI) microbiota affect its
occurrence and define its clinical course and phenotype.
Epidemiological studies have showed that the
prevalence of CD is going to be stabilized in Western
Europe and North America; however, it continues to
increase in South America, Asia and Pacific regions (1).
CD can virtually involve all parts of the GI tract.
Symptoms of the disease can be subtle and varied due to
its various localities. It may present with abdominal

pain, diarrhea, loss of appetite, and weight loss (2-4).
Significant complications such as colorectal cancer,
malnutrition, and opportunistic infections can occur in
Crohn’s patients either due to chronic inflammation or
aggressive medical treatment (3,4).

The pathophysiology of the CD has not been well
understood; however, higher prevalence of CD among
Caucasian and Jewish ethnicity, familial aggregation of
the disease and higher concordance rates among
monozygotic compared to dizygotic twins strongly
support the genetic aspects of the disease. Based on
genome-wide association studies, more than 140
genomic loci have been defined to be involved in the
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pathogenesis and as markers of prognosis of the CD.
Recently, SLCO3A1 has been introduced by Wei SC, et
al., as a novel CD associated gene polymorphism. These
genes participate in different homeostatic mechanisms
such as pattern recognition receptors, epithelial barrier
homeostasis, molecular mimicry, autophagy,
lymphocyte differentiation and apoptosis (5).

Discs large homolog 5 (Dlg5) is a member of the
membrane-associated guanylate kinase adaptor family of
protein that is involved in the regulation of TGF-§
receptor-dependant  signals and  epithelial  to
mesenchymal transition (6). Moreover, it is involved in
maintaining cell shape and polarity as well as cell to cell
contact (7,8).

DLGS rs1248696 (113G/A) polymorphism results in
the amino acid substitution R30Q in the DUF622
domain of the DLGS5 gene. In 2004, Stoll et al.,
described an association between the DLGS5 gene
polymorphism and IBD which included CD in two large
European study samples consisting of the UK and

German patients (P=0.001 for allele frequencies in cases
versus controls) (9). However, like strongly associated
CARDI15 variant that was absent in most of the Asian
populations, our gene polymorphism was not replicated
in similar studies (10,11).

Separate studies have revealed contrasting results
when evaluating the association between DLGS5
(113G/A) polymorphism and CD (12-23). In this review,
we sought to pool data from different studies and
perform the current meta-analysis in pursuance of
understanding whether there is a statistical association
between DLGS5 gene polymorphism and CD.

Materials and Methods

Search strategy and study selection
In March 2015, PubMed was searched using the
terms shown in Table 1.

Table 1. Search strategy to receive studies on dlg5 in
inflammatory bowel disease

Searched terms

Number of articles

retrieved
((((dlg5) OR dlg-5) OR "discs large")) AND ((((crohn) OR 65
crohn's) OR "inflammatory bowel disese") OR IBD)
(((crohn) OR Crohn's) OR "inflammatory bowel disease") OR 49768
IBD
((dig5) OR dig-5) OR "discs large" 830

The concluding 65 abstracts were reviewed on DLGS5
gene polymorphism and CD. Further analysis was
conducted on full-text case-control studies on DLGS
113G/A gene polymorphism and their references. The case-
control studies were included if (i) they had evaluated
DLGS5 113G/A polymorphism in CD (ii) allele and
genotype frequencies were reported, (iii) study conducted
on adults and (iv) if the publication was in English.

Data extraction

The articles were extracted for genotype and allele
frequencies of DLG5 113G/A gene polymorphism, the
sample size in patient group versus control, the name of
the first author, year of publication, country of origin,
ethnicity and genotyping method. The data for the
crohn’s disease (CD) group were extracted from
publications which contained both CD and ulcerative
colitis.

Statistical analysis
The strength of the association between the DLGS

290 Acta Medica Iranica, Vol. 54, No. 5 (2016)

113G/A polymorphism and risk of CD was assessed
using odds ratio (OR) and 95% confidence interval
(95% CI). The significance of the pooled OR was
determined using the Z-test and P<0.05 was considered
statistically significant. Review Manager Version 5.3
(Copenhagen: The Nordic Cochrane Centre, The
Cochrane Collaboration, 2014) was used to analyze the
data and the results were presented as forest plots.

Heterogeneity was assessed based on 12 values,
where 12>50% indicated inconsistency and
heterogeneity and warranted using the random-effect
model. When 12 was equal or less than 50%, the fixed
effects model was used (24).

Results

Overall 11 studies were included in this meta-
analysis. A total of 4648 cases and 5677 controls were
analyzed. The studies were conducted in distinct
locations: Four studies were conducted in Germany, 1 in
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Table 2. The characteristics of original studies included in the meta-analysis of DLG5 rs1248696
(113G/A) polymorphism in Crohn’s disease

Author Year Country Cases Controls Genotyping P value
method
Interaction with
Torok HP, 55 Germany 615 972 RFLP-PCR NS CARDIS risk
etal.,[12] mutations not
significant
.. negative correlation
(lé\:l?iflc[ll\;:’l 2006 Norway 138 226 teﬁ%i‘l NS with stricture
Y gy (P=0.035)
Tremelling
M, etal.,, 2006 UK 494 756 - NS --
[14]
Pearce AV, 2007 UK 630 749 PCR NS -
etal., [15]
Et“;lmﬁgj 2006  Germany, Hungary  394(250,144)  627(422,205) - NS -
Lakatos . .
PL,etal, 2006 Germany 639 150 RFLP-PCR NS Associated with
[17] steroid resistant
Dema B, et .
al.[18] 2010 Spain 411 846 - NS --
S“’“[’ge]t al 004 Germany 525 515 - P=0.001 ~
Noble CL,
etal., [19] 2005 Scotland 356 256 Tagman system NS --
LinZ, et RFLP-PCR and _
al., [20] 2009 USA 58 170 <RFLP P=0.006 -
Browning No gender specific
B,etal, 2007 New Zealand 388 410 Tagman system  0.114 gender sp
[21] association
Weersma
RK, et 2009 The Netherlands 1684 1350 TaqMan system P=0.08 --
al.[22]
Daly MJ, et 2005 Canada, Italy, 249 207 Automated P=0.003 _
al., [23] UK 353 493 sequencing NS

Norway, 1 in Spain, 1 in Scotland, 1 in the USA, 1 in
New Zealand and 2 in the UK (Tables 2,3).

Genotype and allele frequencies

From the collected studies, two of them showed an
association between the allele and CD (Stoll et al.,
P=0.001 and Lin et al., P=0.006); however, the meta-

analysis showed no statistically significant association.

Genotype and allele frequencies did not differ
significantly between the CD group and the controls
(Figures 1-5), suggesting based on our meta-analysis
that DLGS5 113G/A polymorphism is not a risk factor for
CD.

Table 3. Review of some other DLG5 gene SNPs studied in Crohn’s disease patient

Author Year Country Case Control Genotyping P.value
method
DLG5_e26 p=0.0087
Chl:;[g(g et 2011 Malaysia 80 100 PCR-RFLP DLG5 (4136 C/A)
p=0.00026
Lin Z, et al RFLP-PCR and P1371Q(rs2289310)
(34] 2011 USA 212(IBD) 170 “RFLP P= 0.0246
P1371Q(rs2289310)
Browning B, 384 408 P=0.705
etal [21] 2007 New Zealand 385 415 Tagman system 152289311
p=0.077
152289310
oo
RK, et al 2009 The Netherlands 1684 1350 Tagman system p=0.79
(22] 152165047
2.90*10°
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Crohn Control Odds Ratio Odds Ratio
Study or Subgroup  Events Total Evenis Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% Cl
LinZ 2009 0 58 o 170 Mot estimahle
MediciV 2006 0o 138 1 226 20% 054[002 1342
Torok HP 2005 T B1a 18 972 261% 0.58[0.24,1.38] GEE S O
Buning C 2006 3 394 6 B27  8.1% 0.791[0.20,3.19] | P
Lakatos PL 2006 11 6349 3 150 BE% 0.861[0.24, 317 S T
Pearce AV 2007 7 B30 8 743 13.0% 1.04 [0.38, 2.89] T
Tremelling M 2006 6 494 8 786 11.2% 1.15[0.40, 3.33] T
Stoll 2004 7825 5 515 89% 1.38 0,43, 4.37] T
Mohble CL 2005 g 356 4 256 8.I% 1.45[0.43, 4.86] TR PEr
DemaB 2010 8 4N 9 B4 104% 1.85[0.71, 4.8 T
BErowning 2009 g 388 2 410 3.4% 4.29[0.81, 20.39]
Total (95% CI) 4648 5677 100.0%  1.14[0.80, 1.64] k-3
Total events 65 65
Heterogeneity: Chi*=7.03, dfi=9(P=063);F= 0% 'U.D1 DH 1'D 100'

Testfor averall effect 2= 0.73 (P = 0.48) Favours [experimental] Favours [control]

Figure 1. The meta-analysis of DLG5 113G/A gene polymorphism genotypes in Crohn’s disease: there is no association between AA genotype
and Crohn’s disease. Events show the number of positive cases for the mentioned genotypes under the total number of cases in IBS or healthy control

groups. Weight shows how much each study contributes to the pooled estimated odds ratio. M-H, Mantel-Haenszel; CI, confidence interval

Crohn Control Odds Ratio Cdds Ratio

Study or Subgroup  Evenis Total Evenis Total Weight M-H, Random, 85% CI M-H, Random, 95% CI
Browning 2009 81 388 78 410 9.5% 1.121[0.79,1.59] 2 e
Buning C 2006 50 394 117 B27  0.4% 0.63[0.44, 0.91] G
Dema B 2010 7oA 133 846 101% 1.121[0.82,1.54] =
Lakatos PL 2006 122 B39 39 150 84% 0.67 [0.44,1.02] ]
Lin Z 2009 16 58 22 170 47% 2561[1.24, 537 e
Medici v 2006 30 138 48 226 T0% 1.03[0.62,1.72] =
Moble CL 2005 57 386 59 286  B6% 0.64 [0.42, 0.96] ]
Pearce AY 2007 108 630 135 749 10.7% 0.94 [0.71,1.24] -
Stall 2004 125 525 83 815 10.2% 1.63[1.19, 2.27] o
Torak HP 2005 107 615 172 972 10.9% 0.98 [0.75,1.28] o
Tremelling M 2006 91 494 189 756 10.6% 0.85[0.64,1.13] i o
Total (95% CI) 4648 5677 100.0% 0.98 [0.81,1.19] [ ]
Total events 848 1045

it z — . i = - - CE = ! Il Il ]
Heterageneity: Tau®= 0.07; Chi*= 32,56, df=10 (P = 0.0003}; F=69% o o 10 100

Testfor averall effect Z=0.24 {F = 0.81) Favours [experimental] Favours [control]

Figure 2. The meta-analysis of DLG5 113G/A gene polymorphism genotypes in Crohn’s disease: there is no association between AG genotype
and Crohn’s disease. Events show the number of positive cases for the mentioned genotypes under the total number of cases in IBS or healthy control

groups. Weight shows how much each study contributes to the pooled estimated odds ratio. M-H, Mantel-Haenszel; CI, confidence interval

Crohn Control Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Browning 2009 299 388 330 410 95% 0.81[0.58,1.14] =T
Buning C 2006 341 394 504 627 94% 1.57 [1.11,2.23] -
Dema B 2010 332 4N 04 B46 101% 0.85[0.63,1.15] =
Lakatos PL 2006 506 639 108 150 85% 1.481[0.99, 2.22] =
Lin Z 2009 42 58 148 170 46% 0.39[0.19,0.81] I
Medici ¥ 2006 108 138 177 226 BA% 1.00[0.60, 1.67] -1
MNoble CL 2005 291 356 193 256  87% 1.46[0.99, 2.16] =
Pearce AY 2007 515 630 G606 748 107% 1.06[0.80,1.39] e
Stoll 2004 393 525 427 515 10.2% 0.61[0.45,0.83] -
Torok HP 2005 501 615 781 972 108% 1.07[0.83,1.39] e
Tremelling M 2006 397 494 589 786 10.5% 1.16[0.88, 1.54] ™
Total {95% Cl) 4648 5677 100.0% 1.01[0.83,1.22] L ]
Total events ars 4567
Heterogeneity: Tau®= 0.07; Chi®= 33.97, df=10 (P = 00002}, F=71% ID o 051 150 1DD=

Testfor overall effect 2= 0.09 (P = 0.93) Favours [experimental] Favours [control]

Figure 3. The meta-analysis of DLG5 113G/A gene polymorphism genotypes in Crohn’s disease: there is no association between GG genotype
and Crohn’s disease. Events show the number of positive cases for the mentioned genotypes under the total number of cases in IBS or healthy control

groups. Weight shows how much each study contributes to the pooled estimated odds ratio. M-H, Mantel-Haenszel; CI, confidence interval
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Crohn Control Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Browning 2008 97 776 82 820  9.5% 1.29[0.94, 1.76] ™
Buning < 2006 46 88 129 1254 9.3% 067 [0.48, 0.93] -
Dema B 2010 87 822 181 1692 10.2% 1.21[0.91, 1.60] T
Lakatos PL 2006 144 1278 45 300 86% 0.72[0.50,1.03] 7
Lin Z 2009 16 116 22 340 4.4% 231117, 4.57] —
Medici v 2006 30 276 |0 452 B7% 0.98 [0.61, 1.58] -1
Mahle CL 2005 T3 Tz 67 812 8.8% 0.76 [0.53,1.08] ™
Pearce AY 2007 122 1260 181 1498 10.7% 0.96[0.74,1.23] -
Stall 2004 139 1050 93 1030 10.2% 1.54 [1.16, 2.03] -
Torok HF 2005 121 1230 210 1944 11.0% 0.890[0.71,1.14] -
Tremelling M 2006 103 988 178 1812 10.6% 0.89[0.69,1.15] T
Total (95% CI) 9296 11354 100.0% 1.00 [0.84, 1.19] [ ]
Total events 988 11748
Heterogeneity: Tau®= 0.06; Chi®= 32.35, df = 10 (P = 0.0004); = 64% ID o 051 150 1005

Testfor overall effect: Z=0.04 (P = 0.97)

Favours [experimental] Favours [control]

Figure 4. The meta-analysis of DLG5 113G/A gene polymorphism alleles in Crohn’s disease: there is no association between A allele and

Crohn’s disease. Events show the number of positive cases for the mentioned genotypes under the total number of cases in IBS or healthy control

groups. Weight shows how much each study contributes to the pooled estimated odds ratio. M-H, Mantel-Haenszel; CI, confidence interval

Crohn Control Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Erowning 2009 679 776 Tag az0 9.5% 0.78 [0.57, 1.08] -
Euning C 2006 32 TR 1125 1284 9.3% 1.50[1.08, 2.08] —
Dema B 2010 T35 B2 1541 1692 103% 0.83 [0.63, 1.09] -7
Lakatos PL 2006 1134 1278 254 300 8.6% 1.39(0.97, 1.99] —
Lin Z 2009 100 116 e 340 4.4% 0.43[0.22, 0.26) —
Medici ¥ 2006 246 276 402 453 6.7% 1.02 [0.63, 1.649] b
MNohble CL 2005 639 712 445 a12 8.8% 1.32[0.93,1.88] ™
Fearce A 2007 1138 1280 1347 1488 107% 1.05[0.81, 1.34] T
Stall 2004 911 1050 937 1030 10.2% 0.65 [0.49, 0.26] -
Torok HP 2005 1109 1230 1734 1944 11.0% 1.11 [0.88, 1.41] T
Tremelling b 2008 885 988 1337 1512 106% 1.12 [0.87, 1.48) T
Total (95% CI) 9296 11354 100.0% 1.00 [0.84, 1.18] [ 3
Total events 8308 10179
Heterogeneity: Tau®= 0.06; Chi*= 32.35, df=10 (P = 0.0004}, F=69% b 01 i 100

Testfor averall effect Z=0.04 (P=087)

Favours [experimental] Favours [conirol]

Figure 5. The meta-analysis of DLG5 113G/A gene polymorphism alleles in Crohn’s disease: there is no association between G allele and

Crohn’s disease. Events show the number of positive cases for the mentioned genotypes under the total number of cases in IBS or healthy control

groups. Weight shows how much each study contributes to the pooled estimated odds ratio. M-H, Mantel-Haenszel; CI, confidence interval

Discussion

Studies of the association between DLGS5 113G/A
polymorphism and the risk of CD have extrapolated
inconsistent  and Variable
population allele frequencies, variable effect sizes in
different populations, gene-gene or gene-environment
interactions, allelic ~ heterogeneity,  phenotypic
heterogeneity and gender-specific effects may describe
the discrepancy observed in the findings of studies on
this gene polymorphism.

Therefore, we performed this meta-analysis to
understand the relationship between DLGS 113G/A
polymorphism and susceptibility to CD. A total of 11
publications describing thirteen case-control studies in
Caucasians were included in this meta-analysis. We did
not include research that incorporated Asian ethnicity
considering this polymorphism was absent in such
studies.

Although this meta-analysis did not reveal an
association between this gene polymorphism and the

inconclusive  results.

susceptibility to CD; the role of DLGS5 protein in the
pathogenesis of IBD including CD cannot be ruled out
on account that this gene is expressed in many human
tissues such as the colon and small bowel (25). DLGS is
one of the members of the cell polarity complexes,
SCRIB complex (Scribble,LGL, and DLG) that is
responsible for maintenance of the basolateral
membrane integrity. These complexes have a vital role
in maintaining and the establishment of epithelial cell
polarity and integrity (26). Moreover, DLG5 gene is
crucial for many physiological processes which include:
maintenance of cell polarity, cell proliferation, invasion,
migration and cell division (27-30)

Likewise, J.K. Yamamoto-Furusho et al., showed
increased colonic mucosa DLG5 mRNA expression in
patients with active UC as compared to the healthy
control group (P<0.0001). Moreover, there was
upregulation seen in the UC remission group when
compared to the healthy control group (P<0.0001) (31).

Sporadic studies have shown the association of
DLGS5 gene polymorphism in alternative loci rather than

Acta Medica Iranica, Vol. 54, No. 5 (2016) 293
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113G/A and CD, suggesting some potential roles for
DLGS in CD. Table 2 shows some of the studies
investigating the role of other DLGS5 gene
polymorphisms rather than 113G/A (rs1248696)
(20,22,23,28).

Friedrichs et al., found that 30Q allele was a risk
factor for CD in men, but not women, and that the 30Q
has a lower population allele frequency in men than in
women (32). Based on two other studies, no significant
difference between allele frequencies in male and female
was detected.

In conclusion, no association between DLGS5
113G/A polymorphism and CD was detected in this
study. However, the findings of this meta-analysis
should be interpreted with caution, as a result of the
small number of studies and subjects who were included
in this meta-analysis. Such meta-analysis studies could
also be done on other gene SNPs, where single studies
showed signification association (35-37).

Future works should include investigations that
examine other populations such as Asians, Latinos, etc.,
and the association of this polymorphism based on
disease phenotype and gender.
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