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Abstract

Introduction: Early B-cell factor 1 (EBF1) gene participates in the development of the central nervous system and is expressed in adipocytes
and olfactory neuroepithelium, which is intimately linked with the emotion and reward system in adults. For this reason, it could be linked
to tobacco addiction

Objective: The aim of this study was to determine probable association between the EBF1 gene rs4704963 SNP (T>C) with smoking habits
in a population of patients with multiple coronary risk factors (CRF) with and without acute coronary syndromes (ACS).

Materials and methods: Between December 2015 and March 2017, 104 consecutive patients with two or more risk factors, with or without
ACS were included. A 10-mL blood sample was collected from all the patients for SNP determination. DNA genotyping was carried out using
the nested PCR technique and subsequent sequencing.

Results: Mean age was 59.1 + 9.17 years and 59.6% were men. The most common CRF were smoking habits (60.6%) hypertension (56.7%)
and diabetes (48.1%).None of the patients had the homozygous T / T haplotype while 17 patients (16.3%) presented the T / C haplotype for
heterozygous SNP. Among the 17 patients with the SNP detected, 16 (94.1%) were smokers compared to 54% of smokers in those patients
without the SNP detected (p = 0.002).

In those patients with ACS and smoking habits, the SNP was detected in 21.3% versus 0% in those with ACS and no history of smoking habits
(p=0.029)

Conclusion: A significant association was observed between the EBF1 gene rs4704963 SNP (T> C) with smoking habits in patients with ACS
and in those with CRF without ACS. Further research including more patients is necessary to confirm these findings in order to customize
decision-making to prevent this addiction and indicate the appropriate treatment when smoking is present.

Keywords: coronary heart disease; coronary syndromes; heart disease

. role of some genes in such addiction.
Introduction g

Tobacco is one of the greatest threats to public health the world has to
cope with, with more than seven million deaths per year, including six
million deaths due to direct tobacco use and around 890,000 attributable
to environmental tobacco smoke.

In 2000, 27% of the world population smoked compared to 20% in 2016
[1]. In Argentina, 40,000 people die per year as a result of tobacco use
and 6000 due to passive smoking [2].

In terms of public health policies, it would be important to identify those
persons genetically predisposed to develop addiction in order to design
preventive actions and gene therapies.

The contribution of genetic determinants in nicotine addiction has been a
subject of research for many years, with evidence about the determining
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In 1958, Fisher described the possible association between genome,
tobacco use and lung cancer; later, he conducted a study on
monozygotic and dizygotic German male twins and reported that the
concordance of smokers was greater among monozygotic twins than
among dizygotes [3].

The study of nicotinic receptors has become increasingly important;
the most conclusive findings were related to cholinergic nicotinic
receptor subunit (CHRNA)3, CHRNA4 and CHRNAS genes and to
the associations between the CHRNB3-CHRNAG6 genes and
CHRNADS5 -CHRNA3 - CHRNBA4 genes [4].

In 2008, Ovide F. Pomerleau et al. reported that polymorphism in the
CHRNAS5 sub-unit was significantly associated with better
pleasurable responses to initial cigarettes in regular smokers, in an a
priori test. Thesefindings suggest that subjective experiences about
experimentation with smoking may mediate the development of
nicotine dependence [5].
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Thanks to genomics, we now know that the susceptibility of patients to
polygenic diseases, as most cardiovascular diseases, may be due to the
fact that the genes involved have single nucleotide changes along their
structure called SNP (single nucleotide polymorphism) with a frequency
in the population greater than 5%. Therefore, the importance ofdetecting
such SNPs is significant [6].

This association of polymorphisms has also been observed with
addictions, as in the case of SNP in the catechol-O-methyltransferase
(COMT) and CHRNAS genes that is associated with tobacco addiction
[7,8,9].

Although the early B-cell factor 1 (EBF1) gene participates in the
development of the central nervous system and is expressed in adipocytes
and in olfactory neuroepithelium (intimately linked with the emotion and
reward system) in adults [10], its possible relationship with tobacco
addiction had not been previously explored.

Objective

The aim of our study was to investigate the probable association between
the EBF1 gene rs4704963 SNP (T>C), the most common EBF1 gene
SNP, with smoking, in a population of patients with multiple coronary
risk factors (CFR) with and without acute coronary syndrome (ACS).

Materials and methods

We conducted an observational and prospective study to determine the
prevalence of polymorphism in a population of smokers, with or without
ACS. The study population was made up of 104 patients who were treated
in the Department of Cardiology at the Ramos Mejia Hospital in the city
of Buenos Aires, Argentina. Patients who presented > two CRF with or
without ACS were consecutively included between December 2015 and
March 2017.

All the patients included were men and women > 18 years and were
Categorized as follows:

Smokers: current smokers or former smokers who had quit smoking one
year before or greater.

Non-smokers: patients who had never smoked.

Patients who refused to sign the informed consent form and those with a
history of severe known conditions (excluding cardiovascular diseases),
or with life expectancy < one year, or who were participating in research
protocols within 30 days before blood samples were taken were not
included in the study. Other reasons of exclusion were patients in whom
telephone contact or medical visits could not be guaranteed, those with
type 1 diabetes, history of alcohol or drug abuse within the last 6 months,
indication of heart transplant, liver failure or renal failure (defined as
creatinine levels at admission > than 2 mg /dL).

All the patients signed an informed consent form. The protocol was
approved by the institutional Committee on Ethics.

Al10-mL blood sample was collected from all the patients for SNP
determination.

For the genetic analysis, DNA was isolated using a commercially available
Wizard® Genomic DNA Purification Kit from Promega.DNA
concentration was estimated by measuring the absorbance in nanodrop (De
novix) at 260nm.This DNA was used to amplify the segment of interest by
means of a nested polymerase chain reaction (PCR) in order to increase
specificity and reduce sequencing costs.

The following primers (Genbiotech) were used for the first PCR reaction:
First forward: 5 AGGAGAACATGCTTTGCCGT3"; First reverse:
5"AGACACTTCAGGCTGACACA3" and the PCR reaction was carried
out under the following conditions: 1- initial denaturation at 94 ° C for
2min, 2- denaturation at 92 ° C for 15 sec, 3- pairing at 55 ° C for 15, 4 -
extension at 68 ° C for 70 s, 5- final extension at 68 ° C for 5 min. Items 2,
3 and 4 were repeated 35 times (35 cycles).

The following primers (Genbiotech) were used for the second PCR
reaction: First forward: 55GCCAGGATTCACTATCTTTGGACS"; First
reverse: 5’ ACAGCTCTAAGCTTCCTCCC3" and the PCR reaction was
carried out under the following conditions: 1- initial denaturation at 94 ° C
for 2min, 2- denaturation at 92 ° C for 15 s, 3- pairing at 53 ° C for 15 s ,
-4- extension at 68 ° C for 30 s, -5- final extension at 68 ° C for 5 min.
Items 2, 3 and 4 were repeated 35 times.

Amplicon was sequenced on the Macrogen platform. With the results
obtained, the presence of the polymorphism of interest was evaluated using
the DNA Baser software.

Statistical analysis

All the calculations were performed with the SPSS software package,
version 22.0 (SPSS Inc., Chicago, IL, USA).

Continuous variables were expressed as mean + standard deviation, while
categorical variables were expressed as absolute and relative frequencies.
The chi square test was used to evaluate the association between
polymorphism and the presence of ACS. The relative risk (OR) was
calculated with a 95% confidence interval (CI). A p value < 0.05 was
considered statistically significant.

Results

Mean age was 59.1 + 9.17 years and 59.6% were men. Acute coronary
syndrome was identified in 65.4% of the patients whose mean age was 59
+ 8.83 years and 75% were men; 34.6% presented CRF without ACS with
a mean age of 59.5 + 9.88 years and 30.6% of these patients were men.
Of the 104 patients, the prevalence rates of CRF were estimated to
be48.1% for diabetes (DBT), 56.7% for hypertension (HT), 45.2% for
dyslipidemia (DLP), 38.5% for obesity and 60.6% for smoking habits
(Table 1).

Variable

N=104

Male sex (%)

59.6

Age (mean £ SD)

59.1+9.17

Smokers (%)

60.6

DBT (%)

48.1

HT (%)

56.7

DLP (%)

452

Obesity (%)

38.5

Table 1. Baseline characteristics of the population
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None of the patients had the homozygous T / T haplotype while 17 patients (16.3%) presented the T / C haplotype for heterozygous SNP (Figure 1).
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Figure 1: Electrophoretic run of the amplicons obtained by nested PCR belonging to different patients. Homology analysis of the EBF1 gene sequences
of different patients. An electropherogram corresponding to a patient with C / T heterozygous SNP analyzed is shown.

Among the 17 patients with the SNP detected, 16 (94.1%) were smokers  In those patients with ACS and smoking habits, the SNP was detected in
compared to 54% of smokers in those patients without SNP detected (p =  21.3% versus 0% in those with ACS and no history of smoking habits (p=
0.002) (Figure 2). 0.029)
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Figure 2: Prevalence of smoking habits in patients with and without SNP

Discussion
In this study, we tried to determine the prevalence of EBF1 gene
rs4704963 SNP (T>C) in smokers and non-smokers and its association
with the presence of ACS, considering a dominant genetic model.
EBF1 is a member of the EBF family of genes, which is widely expressed
in many tissues such as B lymphocytes, bone marrow, olfactory neurons
and adipocytes [11]. This gene plays an important role in promoting
adipogenesis [12]. It has been shown that leptin concentrations were
significantly decreased in knockout mice for EBF1 [13]. Leptin produced
in adipocytes is an essential hormone for the prevention of obesity, since
it regulates energy expenditure, appetite and metabolism, and leptin
deficits result in the development of obesity.
Shah et al. studied families with high LDL-cholesterol levels and found
an association with changes in the long arm of chromosome 5 (5q.) which
is the genomic location of the EBF1 gene [14].
Subsequently, Nolan et al. showed that variations in genes located on a
portion of chromosome 5 (5g31-33), as the EBF 1 gene, were related to
early onset of cardiovascular disease [15]. Moreover, the rs4704963 SNP
(T>C), evaluated in our study is one of the polymorphisms associated with
atherosclerosis and cardiovascular disease [16].
This study explored the possible relationship between EBF1 gene
polymorphism and tobacco addiction. As EBF1 gene is expressed in the
olfactory neuroepithelium and it has been hypothesized that olfactory
neuroepithelium abnormalities may generate susceptibility to tobacco
addiction.
Our results show a high prevalence of the SNP analyzed in the total
population :17 patients (16.5%) presented T / C haplotype for
heterozygous SNPA more significant finding was that among the 17
patients who had the SNP, the prevalence of smokers was significantly
Auctores Publishing—Volume 2(2)-018www.auctoresonline.org Page-5

higher (n = 16, 94.1%) versus those without the SNP (54%; p=0.002). Also
the SNP was detected in 21.3% of the patients with ACS and smoking
habits, versus 0% in those with ACS and no history of smoking habits (p=
0.029)

These findings would be consistent with Fisher's initial statement [3] about
the possibility that the same genes would determine susceptibility to
tobacco use and to the development of tobacco-related diseases.

Further research including more patients is necessary to confirm these
findings, in order to make a thorough analysis of the characteristics of the
smoking habits of those affected by this addiction. This will allow us
investigate the possible relationship between these polymorphisms and the
intensity of tobacco use, nicotinic dependence and the result of smoking
cessation treatments.

Conclusions

The results of this study are the first reported about the association between
the EBF1 gene rs4704963 SNP (T> C) with smoking habits, in patients
with CRF with or without ACS. These encouraging results need to be
confirmed with greater number of patients in order to demonstrate the
effectiveness of genetic tests to customize decision-making to prevent this
addiction and indicate the appropriate treatment when smoking is present.

Ethical considerations

The research was conducted following the Resolution 1490/07 of the
Ministry of Health that approved the “Guidelines for Good Clinical
Practice in Research on Human Subjects”,
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(GCP-ICH), the recommendations of the declarations of Nuremberg,
Helsinki with the corresponding amendments (Washington 2002, Tokyo
2004, Seoul 2008 and Fortaleza 2013) and the Law 3301 of the
Government of the City of Buenos Aires regarding the “Protection of
Rights of Subjects in Research ".
The study was approved by the Committee on Ethics of the Ramos Mejia
Hospital.
Patients were asked to sign an informed consent form and received the
original document.
The patients were identified by their initials, by a number and by the group
to which they belonged, and the real identity was only known by the
investigator to protect the confidentiality of all the information according
to the Argentine personal data protection law 25,326.
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