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T300A GENETIC POLYMORPHISM:
a susceptibility factor for Crohn’s disease?
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ABSTRACT - Context - Crohn’s disease is characterized by a chronic and debilitating inflammatory disorder of the gastrointestinal tract.

Several factors may contribute to its development. From extensive studies of the human genome, the polymorphism T300A of the

gene ATG16L1 (autophagy-related 16-like 1) has been related to increased risk of developing this disease. Objectives - Analyze the role

of polymorphism T300A (rs2241880) in patients with Crohn’s disease. Methods - 238 samples from (control group) and 106 samples

from patients with Crohn’s disease recruited at five Southern Brazilian reference centers were evaluated. The genotyping consisted of

the amplification via Polymerase Chain Reaction of the genomic segment encompassing T300A, followed by Restriction Fragment

Length Polymorphism analysis. The amplicons and fragments were separated by agarose gel electrophoresis and confirmed under

ultraviolet light. Results - The genotype AG was more prevalent among patients and controls (50% vs 44.8%), followed by genotypes
AA (26.4% vs 35.1%) and GG (23.6% vs 20.1%). The frequency of the allele G of the polymorphism T300A was higher in the group
of patients with Crohn’s disease (48.6%) than in controls (42.4%), although not reaching statistical significance. Conclusion - 1t was
not possible to confirm the increased susceptibility on development of Crohn’s disease conferred by polymorphism T300A.

HEADINGS - Crohn’s disease. Carrier proteins, genetics. Single-nucleotide polymorphism.

INTRODUCTION

Crohn’s disease (CD) is characterized by a chronic
and debilitating inflammatory disorder of the gastro-
intestinal tract showing different clinical presenta-
tions. It may occur anywhere in the digestive tract,
although most commonly involving the terminal
ileum, presenting discontinuous and transmural ulcer-
ations often associated with stenosis and fistulas® 710,

Despite its increasing incidence and prevalence,
the understanding of the etiopathogenic mechanisms
remains a major challenge. It is known, however, that
a variety of factors contribute to its development, such
as environmental influences, intestinal microbiota,
aberrant immune responses and the individual genetic
predisposition® 151618,

From extensive studies of the human genome
(Genome-wide Association Studies; GWAS), a gene
of apparent relevance to CD was identified. Named as
ATGI16L1 (autophagy-related 16-like 1), its product
plays an important role in the innate immune response
and in the resistance to intracellular pathogens® >4,
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Several polymorphisms have been identified in the
gene ATGI16LI1, highlighting the single-nucleotide
polymorphism (SNP) T300A (rs2241880), which
appears to confer an increased risk of developing
inflammatory bowel diseases (IBD)® 33 17.19),

Considering the limited data available regarding
the Brazilian population, the aim of this study was
to analyze the role of the SNP T300A of the gene
ATGI16L1 as a possible predisposing factor for the
occurrence of CD.

METHODS

Patients

Single blood samples from 106 patients with con-
firmed diagnosis of CD, collected between 2011 and
2012, were evaluated.

Patients were recruited in five reference centers
for the treatment of the disease, namely, Inflamma-
tory Bowel Disease Clinic of the Hospital Sao José,
Joinville/SC (n = 40), Inflammatory Bowel Disease
Clinic of the University of Vale do Itajai - Univali,

Research performed at: Laboratério de Biologia Molecular, Universidade da Regi&o de Joinville - UNIVILLE - Joinville, Santa Catarina, Brasil.
"Universidade da Regido de Joinville - UNIVILLE, Joinville, SC, Brasil; 2 Departamento de Medicina da Pontificia Universidade Catdlica do Parana - PUCPR, Curitiba, PR, Brasil
Correspondence: Bruno Scolaro. Departamento de Medicina, Universidade da Regido de Joinville (UNIVILLE). Rua Paulo Malschitzki, 10, Campus Universitario, Zona

Industrial - 89219-710 - Joinville, SC, Brasil. E-mail: brunoscolaro@gmail.com

Arq Gastroenterol 97



Scolaro BL, Santos E, Ferreira LE, Franga PHC, Kleinubing Jr. H, Kotze PG, Pinho MSL. T300A genetic polymorphism: a susceptibility factor for Crohn’s disease?

Itajai/SC (n = 21); Coloproctology Service of the University
Hospital Cajurti (SeCoHUC), Pontifical Catholic University
of Parana - PUCPR, Curitiba/PR (n = 32), Inflammatory
Bowel Disease Clinic of the Hospital of the Federal Uni-
versity of Parana - HC/UFPR, Curitiba/PR (n = 9) and
Inflammatory Bowel Disease Clinic of the Hospital Santa
Isabel, Blumenau/SC (n = 4).

The inclusion of these patients occurred in a consecutive
way, regardless of their age, gender, skin color, general health
status and social stratum.

Controls

The blood samples from 238 blood donation volunteers
of the Regional Blood Bank (HEMOSC) were collected
in the same period of time. Donors with consanguineous
kinship were excluded. The HEMOSC is located in the city
of Joinville/SC, southern of Brazil, approximately 100 km
away from the other four patients recruitment centres; thus
it is not expected relevant ethnic/racial differences between
patients and controls.

DNA Extraction

The peripheral blood sample of patients with CD was
obtained by finger puncture, followed by the collection and
storage on FTA Elute Micro Card® (Whatman, Kent, UK).
The genomic DNA extraction was performed according to
the card manufacturer’s specifications. The extraction and
purification procedures of the genomic DNA of the samples
belonging to the control group were carried out using the
Qiamp DNA Mini Kit (Qiagen, Hilden, Germany), accord-
ing to the manufacturer’s instructions.

Genotyping of SNP T300A (rs2241880)

The methodology employed for SNP T300A genotyping
was based on the study of Csongei et al.®), consisting of the
partial amplification of the segment containing rs2241880
via PCR (Polymerase Chain Reaction), followed by allelic
discrimination via RFLP (Restriction Fragment Lenght
Polymorphism). Each PCR reaction (50 uL) received 1 pL
dNTP’s (10 mM), 0.2 uLL Platinum® Taq DNA Polymerase
(5 U/uL; Invitrogen, Sao Paulo, Brazil), 5 uL reaction buffer
(10x), 1.5 MMul. magnesium chloride (50 mM), 1 uL of each
primer (10 pmol/reaction; Forward - CTCTGTCACCATAT-
CAAGCGTGG, Reverse - TCTAGAAGGACAGGCTAT-
CAACAGATG; Eurofins MWG Operon, Huntsville, USA)
and 2 pL. of DNA (50 to 500 ng). The amplifications were
conducted under the following reaction conditions: initial
denaturation at 94°C for 3 minutes followed by 35 cycles of
denaturation at 94°C for 30 seconds, annealing for 40 seconds
at 55°C and extension at 72°C for 40 seconds completion
with 72 °C extension for 7 minutes. The thermocycling was
conducted in XP Thermal Cycler apparatus (BIOER tech-
nology Co, Tokyo, Japan).

After the PCR, amplicons were digested by endonuclease
Lwel (Fermentas, Burlington, USA) at 37°C during 1 hour,
according to the manufacturer’s instructions. The fragments
generated were separated by 2% agarose gel electrophore-
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sis containing ethidium bromide, followed by exposure to
ultraviolet light. The figure 1 illustrates the electrophoretic
patterns corresponding to each genotype.

FIGURE 1. Electrophoretic profiles corresponding to homozigous geno-
types GG (1) and AA (2) and heterozygous genotype AG (3) of the SNP
T300A of the gene ATG16L1. M: molecular size standard (100 bp ladder,
Fermentas, Ontario, Canada), NC: negative control.

Statistical Analysis

Proportions were employed for the categorical variables,
while averages and standard deviations were used for the
continuous ones. The possible genotypic and allelic asso-
ciation with the susceptibility to CD was verified using the
HDS software, based on 2x2 contingency tables, through
Odds Ratio as indicator, adopting a confidence interval of
95% and considering significant the P values lesser than 0.05.

Ethics Statements

The patients were only included after elucidation of the
aims of this work and their confirming of authorization
via signature in Free and Informed Consent Form. The re-
search was approved by the Institutional Review Board of
the University of the Region of Joinville (Case No. 042/11),
according to Brazilian ethical standards in research involv-
ing humans.

RESULTS

The group of patients was composed of 106 individuals,
being 56 females and 50 males, with an average age of 41.4
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(* 12.7) years old. The clinical characteristics are shown
in Table 1. In the analysis of the distribution of genotype
frequencies related to the SNP T300A we observed a higher
frequency of the heterozygous genotype (50%) compared to
the homozygous genotypes AA (26.4%) and GG (23.6%).
Concerning the allele frequencies, there was a slight pre-
dominance of the allele A (51.4%) (Table 2).

TABLE 1. Clinical characteristics of the patients with Crohn’s disease

Clinical Characteristics Total n (%)
Gender

Female 56(52.8)
Male 50 (47.2)
Age 41.4(+12,7 SD)
Positive family history 12 (11,3)
Disease location

Ileum only 30 (28.3)
Colon only 24 (22.6)
Ileum and colon 49 (46.2)
Perianal affect 26 (24.5)
Others (oral/oftamologic) 2(1.9)
Clinical Behaviour

Non-stricturing/Non-fistulizing 39 (36.8)
Stricturing 33(31.1)
Fistulizing 41 (38.6)
Need for surgery 43 (40.5)

TABLE 2. Genotypic and allelic frequencies and associative analysis

The control group totalized 238 volunteers with an aver-
age age of 32 (* 10.6) years old and was composed mainly
by males (67.7%). According to the results of genotyping,
a higher frequency of the heterozygous genotype (44.8%)
was observed when compared to homozygote genotypes AA
(35.1%) and GG (20.1%). Regarding the allele frequencies,
there was also a predominance of the allele A among controls
(57.3%), without significant differences between groups.

DISCUSSION

The major technological breakthrough occurred over the
past few years, especially in the last decade, has enabled the
development of analytical techniques of molecular biology
of tissues and also brought a renewal of hope on the pos-
sibility of answers in the field of IBD!?.

Although groups of family members have been described
in CD, genes considered as susceptibility factors were not
pointed until 2001, when NOD2/CARD15!D was identified.
The genetics of IBD, and especially of the CD, achieved a
major breakthrough with the publication of the results of
the first GWAS directed to such diseases®. From this pioneer
study, several new susceptibility loci were identified, among
these the gene ATG16L1, which was described by Hampe
et al.?). Several polymorphisms and somatic alterations have
been identified in the gene ATG16L1, highlighting the SNP
T300A (rs2241880), whose allele G appears to confer a higher
risk for the development of IBD® 581719,

Zhang et al.® conducted an extensive meta-analysis aim-
ing at understanding the role of the polymorphism T300A of
the gene ATG16L1 as a susceptibility factor for CD involving
24 studies, totaling 13,022 cases and 17,532 controls. The
authors found a positive association in Caucasians, but the
same result was not possible to confirm in Asians, suggesting
that this difference is possibly related to ethnic variations.
This hypothesis was reinforced by the observation that the
frequency of the allele G showed differences between these
populations. Furthermore, none relevant clinical differences
were found in association with the location of patients.

Controls (n = 238) CD (n = 106) Comparison OR (CI 95%) P
Genotype
AA 84 (35.3%) 28 (26.4%)
AG 106 (44.5%) 53 (50.0%) GG+AG vs AA 1.519 (0.889 - 2.606) 0.134
GG 48 (20.2%) 25 (23.6%) GG vs AG+AA 1.222(0.68 - 2.188) 0.566
Allele
A 274 (57.6%) 109 (51.4%)
G 202 (42.4%) 103 (48.6.%) Gvs A 1.282(0.914 - 1.797) 0.157
OR: 0dds ratio
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TABLE 3. Genotypic distribution of the polymorphism T300A observed in diferent populations with Crohn’s disease and controls

Crohn’s disease Controls
n Genotypes (%) n Genotypes (%)
AA AG GG AA AG GG
Present Study (2013); Brazil 106 28(26.4%) 53 (50%) 25(23.6%) 238 84 (35.1%) 106 (44.8%) 49 (20.1%)
Baptista et al. (2008);Brazil 180 40 (22.2%) 94 (52.2%) 46 (25,.%) 189 57 (30.1%) 90 (47.6%) 42 (22.2%)
Csongei et al.”;Hungary 315 56(16.2%) 151 (47.9%) 108 (34.2%) 314  72(22.9%) 163 (46.2%) 17 (5.4%)
Mirquez et al."?;Spain 344 63(18.3%) 156 (453%) 125(36.3%) 745 177 (23.7%) 347 (46.5%) 221 (29.6%)
Fowler et al.”; Australia 823 133(16.1%) 388(47.1%) 302 (36.6%) 1664 425 (25.5%) 790 (47.4%) 449 (26.9%)

In 2010, Cheng et al.® published another meta-analysis
including Asian, American, European and Oceanian popula-
tions. In this meta-analysis, the authors confirmed the posi-
tive association between the SNP T300A and susceptibility to
CD. Two other studies, also published in 2010, corroborated
this result®®,

The data on the variants distribution of the SNP T300A
of the gene ATG16L1 in the Brazilian population are scarce.
The only study known, published in 2008, based on the analy-
sis of 180 patients with CD, shows the following genotypic
frequencies: AA - 22.2%, AG - 54.2% and GG - 25.5%0.
These data are compatible with the results obtained in this
study, which cannot confirm a significant association between
the polymorphism T300A and CD. No statistical differences
were found when comparing cases and controls.

In comparison with other published studies (Table 3),
we observed compatibility regarding the most frequent
genotype: AG:5 712, However, there is divergence among
the higher frequency of homozygous genotypes in different
populations, as mentioned by Zhang et al.!?,

Our isolates results did not follow the global trend that
shows increased susceptibility to CD in carriers of the geno-
type GG of rs2241880 in various populations® > 78 12.19),
However, we decided to speculate what would be observed
when adding the number of samples from Baptista et al.(V,

also belonging to Southern individuals, with the numbers
of the current study, which amounted 286 Brazilian patients
with CD. Of the whole patients, 23.7% show homozygous
genotype AA, 51.3% heterozygous AG and 24.8% homo-
zygous GG. By applying the same statistical tools in this
larger group in comparison with controls, the polymorphism
T300A was significantly associated (P = 0.01, OR = 0.633
[0444-0900]) with CD (Table 4). This finding confirms that
the size of our sample, when compared to other population
studies, have directly influenced our results.

We emphasize that further investigations related to the
SNP T300A of the gene ATG16L1 and to other genes possi-
bly associated with susceptibility to CD must be conducted in
the Brazilian population and thus contribute with additional
data for the purpose of elucidating the natural history and
pathophysiology of this disease.
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TABLE 4. Genotypic and allelic frequencies and associative analysis considering the sample of Batista et al. (2008) added to the one of the current study

Controls (n = 427) CD (n = 286) Comparison OR (CI 95%) P
Genotype
AA 141 68
AG 196 147 AA vs AG+GG 0.633 (0.444 - 0.900) 0.010
GG 90 71 GG vs AG+AA 0.809 (0.558 - 1.172) 0.280
Allele
A 478 (55.97%) 283 (49.48%)
G 376 (44.03%) 289 (50.52%) Gvs A 1.298 (1.044 - 1.615) 0.019
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Scolaro BL, Santos E, Ferreira LE, Franga PHC, Kleinubing H, Kotze PG, Pinho MSL. Polimorfismo genético T300A: fator de susceptibilidade para

doenga de Crohn? Arq Gastroenterol. 2014,51(2):97-101.

RESUMO - Contexto - A doenga de Crohn caracteriza-se por uma desordem inflamatoria, cronica e debilitante do trato gastrointestinal. Diversos fatores
contribuem para seu desenvolvimento. A partir da realizagdo de estudos amplos do genoma, o polimorfismo T300A do gene ATG16L1 (autophagy-
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related 16-like 1) tem sido relacionado com aumento de susceptibilidade ao desenvolvimento desta doenga. Objetivos - Analisar a incidéncia do

polimorfismo T300A (rs2241880) em pacientes com doenga de Crohn. Métodos - Foram analisadas 238 amostras de doadores de sangue (grupo

controle) e 106 amostras de pacientes com doenga de Crohn, procedentes de cinco centros. A genotipagem consistiu em amplificacdo do segmento

génico T300A, via reagdo em cadeia da polimerase, seguidos da analise de polimorfismo de comprimentos dos fragmentos de restrigao. Os amplicons

e fragmentos foram separados via eletroforese em gel de agarose e visualizados sob luz ultravioleta. Resultados - O genotipo AG foi mais prevalente
entre os pacientes e controles (50% vs 44,8%), seguido dos genotipos AA (26,4% vs 35,1%) e GG (23,6% vs 20,1%). A freqiiéncia do alelo G do poli-
morfismo T300A foi maior no grupo de pacientes com doenga de Crohn (48,6%) do que nos controles (42,4%), embora sem significancia estatistica.

Conclusées - Nao foi possivel confirmar o aumento de susceptibilidade a doenga de Crohn conferido pelo polimorfismo T300A.
DESCRITORES - Doenga de Crohn. Proteinas de transporte, genética. Polimorfismo de nucleotideo tnico.
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