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Abstract

Certain TCF7L2 (T-cell factor 7-like2 transcription factor) gene polymorphisms render significant
susceptibility for type 2 diabetes mellitus (T2DM). TCF7L2 rs7903146 and rs290487 are single
nucleotide gene polymorphisms whose association with T2DM was demonstrated in several ethnic
groups. The aim of the study was to analyze for the first timethe association between TCF7L2 rs7903146
and rs290487 gene polymorphisms in a Romanian population. rs7903146 and rs290487 gene
polymorphisms were genotyped in 83 subjects (53 diabetic patients and 30 normoglycemic controls) by
using direct pyrosequencing of genomic DNA.Significant differences of allelic combinations frequency
for rs7903146 between T2DM and control groups were observed. For rs7903146 polymorphism
the dominant model was predictive for T2DM, when adjusting for age and gender. By contrast, for
r$290487 polymorphism any significant association between T2DM riskwas not find and any genetic
model and no T2DM prediction could be calculated. In conclusion, the study confirmed the association
between TCF7L2 rs7903146 gene polymorphism and the risk for T2DM in a Romanian population, but
could not find any significant association between the rs290487 gene polymorphism and T2DM.
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1. Introduction

Diabetes mellitus (DM) is a heterogeneous syndrome that involves a complex disturbance
of the energetic metabolism (C. IONESCU-TIRGOVISTE [1], C. GUJA & al. [2]). Type 2 DM
(T2DM), characterized either by a deficient insulin secretion on an insulin resistance background
or by insulin resistance in the presence of a certain deficiency of insulin secretion, affects
the vast majority (90-95%) of DM patients. The different prevalence of DM in various
populations point towards a genetic predisposition for T2DM and recent data showed that T2DM
is a polygenic disease with non-Mendelian inheritance, but the environmental factors also play an
important role in the phenotypic expression of the genetic defects (S.K. DAS & al. [3]).

TCF7L2 (T-cell factor 7-like2 transcription factor) transcription factor participates
in Wnt signaling, an important pathway involved in development and many regulatory
mechanisms (T. JIN [4]). TCF7L2 gene is considered a significant T2DM susceptibility gene
(I. PROKOPENKO & al. [5]). Several mechanisms may explain the association between the
TCF7L2 genetic variants and T2DM: pancreatic B cell mass reduction, alterations in insulin
processing and release, alteration of glucagon like peptide-1 (GLP-1) signaling in pancreatic 3
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cells, liver insulin resistance and alteration of chromatin structure (W. IP & al. [6],
K.J. GAULTON & al. [7], E.R. PEARSON [8], D.T. VILLAREAL & al. [9]).

Human TCF7L2 gene is localized on chromosome 10q25.3 and consists of 17 exons.
Five single nucleotide polymorphisms (SNPs) in a large intronic region around the exon 5
were associated with T2DM risk in various ethnic groups (W. IP & al [6]). TCF7L2 gene
polymorphism rs7903146 is the most important genetic marker associated with T2DM and
gestational diabetes (T. JIN & al. [10], C. ZHANG & al. [11]) and with latent autoimmune
diabetes in adults (B. SZEPIETOWSKA & al. [12]). Other studies have shown that other
TCF7L2 gene polymorphisms such as 15290487 seem to be associated with predisposition for
T2DM (S. SHOKOUHI& al. [13], J. WANG & al. [14]). The current study analyzed for the
first time the association between these two gene polymorphisms and the diabetic status in
the Romanian population.

2. Materials and methods

Patients Selection

The study was conducted during January 2015-March 2015 on 83 Caucasian, ethnic
Romanian subjects. This study was carried out in accordance with the principles from the
Declaration of Helsinki (The Code of Ethics of the World Medical Association, last updated
at the 64th WMA General Assembly, Fortaleza, Brazil, October 2013) for experiments involving
humans. Patients were enrolled upon informed written consent, respecting anonymity and
privacy rights. The study included diabetic patients aged between 18 and 75 years, diagnosed
with T2DM according to American Diabetes Association criteria 2015 and healthy subjects who
sought nutritional counseling. Exclusion criteria were: body mass index (BMI)<18 kg/m?,
malignancy, autoimmune diseases, severe renal impairment (estimated glomerular filtration
rate, € GFR<30mL/min/1.73m?), severe hepatic impairment, presence of hepatitis B or C virus,
HIV infection, pregnancy, incapacity to understand and sign the informed consent. Patients
group included subjects diagnosed with T2DM and the control group included subjects who
did not meet T2DM criteria.

Clinical and biological evaluation of the subjects

A standard questionnaire was used to collect information on gender, age, age at diagnosis
of the disease, family history of cardiovascular and metabolic diseases, treatments followed,
smoking status, alcohol consumption, physical activity, presence of other pathologies. Information
gained from the study did not influence treatment of the patients. Participants were trained on
blood sample collection methodology: 12 hour-nocturnal fasting, ceasing smoking and alcohol
and coffee consumption and avoiding excessive physical effort after 10 PM the day before
examination. All participants underwent a clinical examination and a laboratory evaluation.
Clinical assessment included: measurements of waist circumference, body weight, systolic and
diastolic blood pressure, neurological evaluation to detect autonomic or sensory neuropathy,
ophthalmological examination, and cardiacexamination. Obesity was stated for BMI > 30 kg/m>
Central obesity was defined for waist circumference > 102 cm (men) and > 88 cm (women).
Patients who constantly smoked at least one cigarette/day were enrolled as smokers. Patients
with at least one hour of physical activity per week were considered physically active.
Hypertension was defined as blood pressure > 140/90 mmHg at initial visit or in two visits
within a month. A patient was recorded as having hypertension if this was documented or if (s)he
were under antihypertensive therapy. Venous blood was collected after 12 hour-overnight
fast by venipuncture. Urine samples were collected for analysis and microalbuminuria
determination. eGFR was calculated as previously described (A.S. LEVEY & al. [15]).
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DNA Isolation and Genotyping

Genomic DNA was prepared with a commercially available kit (Promega), according
to manufacturer’s instructions, on a Maxwell®16 Instrument (Promega). Amplification and
pyrosequencing primers were designed with Pyromark Assay Design software (Qiagen),
utilizing the genomic DNA sequences spanning the polymorphisms of interest (from
www.ncbi.nlm.nih.gov/snp). The sequences of the primers (synthesized by Qiagen) are given
in Table 1. Representative pyrograms for each genotype are presented in Figure 1.

Table 1. Primers used for pyrosequencing the gene polymorphisms rs290487 and rs7903146.

Primer Sequence

1rs290487 primer F (5’-biotinylated) 5’-GTGAGTCTTCCAACCCAGTACA
1rs290487 primer R 5’-ACCTACTCTTGGCCCATCTG
1rs290487 sequencing primer 5’-TCTCATTTTCAATTTTGC
1rs7903146 primer F 5’-TTCTCTGCCTCAAAACCTAGC
rs7903146 primer R (5’-biotinylated) 5’-CTGAAAACTAAGGGTGCCTCATA
rs7903146 sequencing primer 5’-AGCTAAGCACTTTTTAGAT

rs7903146

rs290487

CT CT

I [ L

3 5 < x T T * T * T 3 s 3 x g T © T c T

Figure 1. Representative pyrograms for each genotype for TCF7L2 rs7903146 (A-C) and TCF7L2 rs290487
(D-F). The sense strand is analyzed for rs7903146, and antisense for rs290487; thus, for 1s290487 on the
pyrogram the polymorphism C/T is determined as A/G, C/C as G/G and T/T as A/A.
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The polymorphic regions were amplified by PCR in the presence of 2.0 mM MgCl, with
a program consisting of: denaturation (94°C, 15"); amplification-45 cycles (denaturation:
94°C, 30"; annealing: 58°C, 30"; elongation: 72°C, 30"); final elongation (72°C, 10').
The specific amplification of the desired PCR products was confirmed by agarose gel
electrophoresis and staining with Midori Green (Nippon Genetics Europe). In each reaction,
50 ng DNA was used in a total volume of 15 pL. The biotinylated strand of the PCR product
was captured on Streptavidin Sepharose (GE Healthcare) and pyrosequencing was performed
using PyroMark Gold Q24 Reagents kit (Qiagen) on a Pyromark24 instrument (Qiagen).

Statistical analysis

Data were processed using IBMSPSS 18 software. The threshold for a statistical significance
was set at p<0.05. Ordinal data were presented as percentage and numerical data as mean +
standard deviation (SD). The test values were detailed for the significant comparisons,
according to the statistical software output. Allele frequencies were determined by gene
counting and the change of Hardy-Weinberg equilibrium was assessed by ” test. Clinical and
laboratory characteristics were compared using ¢ fest, or the general linear model, or y* test,
depending on the fulfilled criteria. For y” test, odds ratio (OR) and 95% confidence intervals
(CI) were reported. Multivariate logistic regression was used to determine the association of
each polymorphism with T2DM risk, with adjustments for the effects of age and gender
(used as covariates in the statistical model).

3. Results

Clinical and biological characteristics of individuals in the control group and T2DM
patients are given in Supplemental Table 1. Accordingly with the data provided, statistically
significant differences (p<0.05) were reported for the following parameters: age, fasting blood
glucose, glycated hemoglobin, triglycerides, eGFR, systolic blood pressure, central obesity,
arterial hypertension and ischemic heart disease, as described in Supplemental Table 1.

Genotype and allele frequencies were calculated for each gene polymorphism and we
analyzed the association between T2DM risk and a particular genetic model for each TCF7L2
polymorphism.

As illustrated in Table 2 and Supplemental Table 2, for TCF7L2 rs7903146 gene
polymorphism, we observed significant differences of allelic combinations frequency between
the two groups in the associative model (3* (2) = 8.1, p = 0.017). We also found significant
association for the following genetic models: (i) dominant (* (1) = 6.91, p = 0.009), (ii) co-dominant
(* (1) =7.72, p=0.005), and (iii) heterozygous (3° (1) = 8.11, p = 0.004). No association was
noticed for the recessive and homozygous models. The distribution of the C and T alleles
between the diabetic and the control groups were significantly different (y* (1) = 4.12,
p = 0.042). Since OR<1, we concluded that C allele has a protective role in T2DM risk.

Table 2. Analysis of genetic models and allele frequency for 1s7903146 gene polymorphism

Genetic models OR (95% CI) P
Association (C/C vs C/T vs T/T) 0.017
Dominant (C/T+T/T vs C/C) 3.587 (1.354-9.506) 0.009
Recessive (T/T vs C/T+C/C) 0.943 (0.208-4.231) 0.933
Co-dominant (C/T vs C/C+T/T) 4.464 (1.484-13.429) 0.005
Homozygous (C/C vs T/T) 0.627 (0.134-2.944) 0.552
Heterozygous (C/C vs C/T) 0.209 (0.068-0.643) 0.004
Allele (C vs T) 0.455 (0.211-0.983) 0.042

As shown in Table 3 and Supplemental Table 3, for rs290487 gene polymorphism we
did not find any significant differences of allelic frequency combinations between the two
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groups in the associative model (p = 0.982). No significant association was determined
between T2DM and any genetic model (p>0.05). The distribution of the C and T alleles
between T2DM and control groups was not significantly different (p = 0.859).

Table 3. Analysis of genetic models and allele frequency for rs290487 gene polymorphism

Genetic models OR (95%CI) p
Association(C/C vs C/T vs T/T) 0.982
Dominant (C/T+T/T vs C/C) 0.944 (0.364-2.450) 0.906

Recessive (T/T vs C/T+C/C) 0.840 (0.132-5.332) 0.853
Co-dominant (C/T vs C/C+T/T) 0.987 (0.358-2.721) 0.980
Homozygous (C/C vs T/T) 1.200 (0.185-7.792) 0.848
Heterozygous (C/C vs C/T) 1.029 (0.369-2.871) 0.957
Allele (C vs T) 1.075 (0.484-2.388) 0.859

Further, we analyzed T2DM prediction based on the gene polymorphisms in control
group and T2DM patients.

We used a logistic regression (LR) model/analysis to predict T2DM, using rs7903146
genotype as categorical covariate and with adjustments for age and gender. Data described in
Table 4 fit to a final LR model containing the three variables. This proposed model was
statistically significant, y* (4, N = 83) = 17.54, p = 0.002, and thus could differentiate between
T2DM patients and control individuals. By adjusting for the effects of age and gender, the LR
model explained 19.1%- 26.1% of the variance of T2DM and correctly classified 71.1% of
the cases, thus the rs7903146 gene polymorphism was predictive for T2DM (p=0.026).
Compared with C/C genotype carriers, the C/T genotype carriers were 5.13 times more likely
to present T2DM when the other variables in the LR model were kept constant. Instead, we
found no differences between T/T genotype and C/C genotype regarding the predictive capability
of T2DM (p = 0.833). We could not build a predictive model based on additive or recessive
models of 1s7903146 (p = 0.550, respectively p = 0.933). We further used logistic regression
analysis to predict T2DM, based on the dominant model of rs7903146 gene polymorphism.
The final LR model was statistically significant, y* (1, N = 83) = 7.13, p = 0.008, indicating
that the proposed model could differentiate between individuals diagnosed with diabetes or
not. This model explained 8.2%-11.3% of the variance of T2DM and correctly classified
63.9% of the cases. The rs7903146 dominant model is predictive for T2DM, p=0.010.
Compared with C/C genotype carriers, the (C/T + T/T) genotype carriers were 3.58 times
more likely to present T2DM when other variables in the model are kept constant.

Table 4. T2DM prediction based on rs7903146 gene polymorphism

T2DM Controls p OR (95%CI)

(n=53) (n=30)
Genotype
C/IC 23 (43.4%) 22 (73.3%) 0.026 1
C/T 25 (47.2%) 5(16.7%) 5.137 (1.558; 16.939) / 0.007
T/T 5(9.4%) 3 (10.0%) 1.194 (0.229; 6.229) / 0.833
Additive model
C/IC 23 (82.1 %) | 22 (88.0%) 0.550 1.594 (0.340,7.482) / 0.554
T/T 5(27.9 %) 3(12.0 %) 1
Recessive model
C/C-C/T 48 (90.6 %) | 27 (90.0%) 0.933 1.067 (0.236;4.814) / 0.933
T/T 5(9.4%) 3 (10.0%) 1
Dominant model
C/IC 23 (43.4 %) | 22 (73.3%) 0.008 3.587 (1.354;9.506) / 0.010
C/T-T/T 30 (56.6 %) | 8(26.7 %) 1
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As described in Table 5, starting from rs290487 gene polymorphism minor genotype we
could not create a prediction for T2DM, p=0.836. We could not build a predictive model based on
any of the genetic models, either additive (p=0.849), recessive (p=0.854), or dominant (p=0.907).

Table 5. T2DM prediction based on 1s290487 gene polymorphism

‘ T2DM Controls p ’ OR (95%CI)

(n=53) (n=30)

Genotype

C/C 36 (67.9%) |20 (66.7%) | 0.836 1

C/IT 14 (26.4%) | 8 (26.7%) 1.411 (0.444; 4.481) / 0.559
T/T 3 (5.7%) 2 (6.7%) 1.242 0(0.172; 8.983) / 0.830
Additive model

C/C [36(923%) [20(90.9%) [ 0.849 [ 0.833(0.128;5.411)/0.849
T/T [3(7.7%) [2(9.1%) |1

Recessive model

C/C-C/T 50(94.3%) | 28(93.3 %) | 0.854 1.190 (0.188; 7.556) / 0.853
T/T 3 (5.7%) 2 (6.7%) 1

Dominant model

C/IC 36 (67.9%) 20 (66.7%) | 0.907 1.059 (0.408; 2.747) / 0.906
C/T-T/T 17(32.1%) | 10 (33.3 %) 1

Then we analyzed the clinical and biological features of the study subjects depending
on the rs7903146 and rs290487 associated genotypes (given in Supplemental Table 1). For
rs7903146 gene polymorphism, we applied a separate linear model and we found no
significant differences between the corresponding genotypes (p> 0.05). For rs290487 gene
polymorphism, the same model indicated no significant differences between the associated
genotypes (p>0.05), except for the BMI. For 15290487 genotypes no differences in T2DM
patients regarding the mean BMI were observed (p=0.282). For the control group, we noticed
that the mean BMI according to the genotypes is significantly different (F (2.27) = 6.044,
p=0.007). We further investigated this result with posthoc test with Sidak adjustment for
multiple comparisons, and we noticed that there were significant differences between the C/C
and C/T groups with a mean difference 9.91kg/m’, p=0.020. Also, the interaction between the
two groups in the rs290487 gene polymorphism with respect to BMI is low, but statistically
significant (p=0.045).We then analyzed the relationship between the T2DM risk factors and
genotypes associated with the studied polymorphisms. For rs7903146 and rs290487 gene
polymorphism, we applied a separate linear model for T2DM patients and controls, and we
noticed that, in terms of risk factors, no significant differences exist between studied
polymorphisms (p>0.05). We also tested the interaction between the group and polymorphism
classes, and their interaction in terms of risk factors is not significant (p> 0.05).

Supplemental Table 1. Clinical and biological characteristics of the subjects from the two groups.
The statistically significant differences are bold-faced (p<0.05).

Clinical and biological characteristics Non-diabetic subjects TZ.DM

patients

Mean£+SD | N Mean + SD N p

Number of subjects 30 53
Age (years) 53.9#£11.5 30 60.7+8.2 53 0.007
Gender (female) (%) 46.7 14 50.9 27 0.708
Family history of metabolic diseases (%) 66.7 20 71.7 38 0.631
Family history of cardio-vascular diseases (%) | 60.0 18 60.0 32 0.973
Smoking status (%) 20.0 6 24.5 13 0.637
Regular physical activity (%) 36.7 11 34.0 18 0.804
Alcohol consumption (%) 30.0 9 41.5 22 0.298
Age at diagnosis (years) 529+ 93 53
Duration of the disease (years) 7.7+£55 53
BMI (kg/m?) 27.9+£53 30 30.1+4.6 53 0.063
Romanian Biotechnological Letters, Vol. 22, No. 3, 2017 12525
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Central circumference (cm) 99.7+14.1 30 107.4+12.8 53 0.013
Obesity (%) 333 10 49.1 26 0.165
Central obesity (%) 60.0 18 90.6 48 0.001
Diet-only therapy (%) 3.8 2
Oral therapy (%) 86.8 46
Insulin therapy (%) 15.1 8
Fasting plasma glucose (mg/dl) 93.2+144 |30 148.8 £51.6 53 <0.001
HbA1C% 5.5+0.3 30 73+14 53 <0.001
Total Cholesterol (mg/dl) 197.5£39.6 | 30 194.6 +49.0 53 0.783
LDL-Cholesterol (mg/dl) 122.5£36.2 | 30 115.7+45.9 53 0.488
HDL-Cholesterol (mg/dl) 52.2£12.6 30 48.5+£12.7 53 0.203
Triglycerides (mg/dl) 114.3449.4 |30 152.0+57.8 53 0.003
Creatinine (mg/dl) 0.76 +£0.17 30 0.85 +0.30 53 0.086
Uric acid (mg/dl) 54+1.3 30 52+1.2 53 0.597
eGFR (ml/min/1.73m?) 96.8 £13.5 30 86.5+£21.4 53 0.009
Microalbuminuria>30mg/1 (%) 0.0 0 22.6 12
Stage of renal impairment 0.228
1 (%) 70 21 60.4 32
2 (%) 30 9 26.4 14
3A (%) 0 0 7.5 4
3B (%) 0 0 5.7 3
Hypertension (%) 56.7 17 83.0 44 0.009
Systolic blood tension (mmHg) 130.3+15.2 | 30 144.7 +£21.1 53 0.002
Diastolic blood tension (mmHg) 753 £10.7 30 78.9 £10.7 53 0.139
Cardiovascular autonomic neuropathy (%) 0.0 0
Diabetic polyneuropathy (%) 66.0 35
Peripheral arterial disease (%) 17.3 9
Diabetic retinopathy (%) 17.0 9
Cardiovascular disease (%) 10.0 3 26.4 14 0.075
Ischemic heart disease (%) 20.0 6 47.2 25 0.014

Supplemental Table 2. Genotype and allele frequencies for rs7903146 polymorphism

Genetic Total Male Female
models
Association | T2DM Control | p T2DM Control P T2DM Control P
C/C 23 22 0.017 11 12 0.048 12 10 0.255
(43.4%) | (73.3%) (42.3%) (75.0%) (44.4%) (71.4%)
C/T 25 5 13 2 12 3 (21.4%)
(47.2%) | (16.7%) (50.0%) (12.5%) (44.4%)
T/T 5 3 2 2 3 1(7.1%)
(9.4%) (10.0%) (7.7%) (12.5%) (11.1%)
Dominant
C/C 23 22 0.009 | 11 12 0.039 | 12 10 0.100
(43.4%) | (73.3%) (42.3%) (75.0%) (44.4%) | (71.4%)
C/T+T/T 30 8 15 4 15 4
(56.6%) | (26.7%) (57.7%) (25.0%) (55.6%) | (28.6%)
Recessive
T/T 5 3 0.933 | 2(7.7%) | 2(12.5%) | 0.606 | 3 1(7.1%) [0.685
(9.4%) (10.0%) (11.1%)
C/C+C/T 48 27 24 14 24 13
(90.6%) | (90.0%) (92.3%) (87.5%) (88.9%) | (92.9%)
Co-dominant
C/T 25 5 0.005 | 13 2 0.014 | 12 3 0.147
(47.2%) | (16.7%) (50.0%) (12.5%) (44.4%) | (21.4%)
C/C+T/T 28 25 13 14 15 11
(52.8%) | (83.3%) (50.0%) (87.5%) (55.6%) | (78.6%)
Homozygous
C/C 23 22 0.552 | 11 12 0.936 | 12 10 0.446
(88.0%) (84.6%) (85.7%) (80.0%) | (90.9%)
(82.1%)
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T/T 5 3(12.0%) 2 2 (14.3%) 3 1(9.1%)
(17.9%) (15.4%) (20.0%)

Heterozygous

C/C 23 22 0.004 | 11 12 0.015 ] 12 10 0.111
(47.9%) | (81.5%) (45.8%) (85.7%) (50.0%) | (76.9%)

C/IT 25 5 13 2 12 3
(52.1%) | (18.5%) (54.2%) (14.3%) (50.0%) | (23.1%)

Allele

C 71 49 0.042 | 35 26 0.164 | 36 23 0.139
(67.0%) | (81.7%) (67.3%) (81.3%) (66.7%) | (82.1%)

T 35 11 17 6 18 5
(33.0%) | (18.3%) (32.7%) (18.8%) (33.3%) | (17.9%)

Supplemental Table 3. Genotype and allele frequencies for rs290487 polymorphism

Genetic Total Male Female
models
Association | T2DM Control | p T2DM Control | p T2DM Control p
s
C/C 36 20 0982 | 13 11 0.487 23 9 0.188
(67.9%) | (66.7%) (50.0%) | (68.8%) (85.2%) | (64.3%)
C/IT 14 8 10 4 4 4
(26.4%) | (26.7%) (38.5%) | (25.0%) (14.8%) | (28.6%)
T/T 3 2 3 1 0 1
(5.7%) (6.7%) (11.5%) | (6.3%) (00.0%) | (7-1%)
Dominant
C/C 36 20 0.906 | 13 11 0.233 23 9 0.125
(67.9%) | (66.7%) (50.0%) | (68.8%) (85.2%) | (64.3%)
C/T+T/T 17 10 13 5 4 5
(32.1%) | (33.3%) (50.0%) | (31.3%) (14.8%) | (35.7%)
Recessive
T/T 3 2 0.853 | 3 1 0.571 0 1 0.160
; : (5.7%) (6.7%) (11.5%) | (6.3%) (00.0%) | (7.1%)
C/C+C/T 50 28 23 15 27 13
(94.3%) | (93.3%) (88.5%) | (93.8%) (100%) | (92.9%)
Co-dominant
C/T 14 8 0.980 | 10 4 0.369 4 4 0.292
(26.4%) | (26.7%) (38.5%) | (25.0%) (14.8%) | (28.6%)
C/C+T/T 39 22 16 12 23 10
(73.6%) | (73.3%) (61.5%) | (75.0%) (85.2%) | (71.4%)
Homozygous
C/C 36 20 0.848 | 13 11 0.436 23 9 (90.0%) 0.124
(92.3%) | (90.9%) (81.3%) | (91.7%) (100%)
T/T 3 2 (9.1%) 3 1 0 1
(7.7%) (18.8%) | (8.3%) (00.0%) | (10.0%)
Heterozygous
C/C 36 20 0957 | 13 11 0.294 23 9 (64.3%) 0.237
(72.0%) | (71.4%) (56.5%) | (73.3%) (85.2%)
C/T 14 8 10 4 4 4
(28.0%) | (28.6%) (43.5%) | (26.7%) (14.8%) | (30.8%)
Allele
C 86 48 0.859 | 36 26 0.224 50 22 0.066
(81.1%) | (80.0%) (69.2%) | (81.3%) (92.6%) | (78.6%)
T 20 12 16 6 4 6
(18.9%) | (20.0%) (30.8%) | (18.8%) (7.4%) (21.4%)
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4. Discussion

The present work analyzed for the first time in Romania the association of TCF7L2
rs7903146 and rs290487 gene polymorphisms with the diabetic status in a sub-population
sample from Bucharest region.

Our study revealed for rs7903146 gene polymorphism a significant association between
T2DM and minor T allele frequency, with the C allele having a protective role. In our study,
we observed that the rs7903146 dominant model is predictive of T2DM. Compared with the
persons with C/C genotype, the persons with (C/T + T/T) genotype were 3.58 times more
likely to develop T2DM when other variables in the model were kept constant. Thus, TCF7L2
1s7903146 gene polymorphism is predictive for T2DM in Romanian population. Our data are in
agreement with those of Lyssenko et al., who reported a highly significant association between
the CT/TT rs7903146 genotypes and T2DM risk in two independent cohorts and with enhanced
rates of hepatic glucose production (V. LYSSENKO & al. [16]). Similarly, the group of Song
and colab.demonstrated in a meta-analysis the association of rs7903146 with T2DM in 66 studies.
They further observed significant differences in the minor T allele frequencies of this SNP in
different populations: T allele was more frequent in all Caucasians, Africans and Hispanics
(0.16-0.48%)), but it was less frequent (0.02-0.04) in Eastern-Asian populations (Y. SONG & al. [17]).

In 2013, Peng et al conducted a meta-analysis regarding the association between
TCF7L2 and T2DM. Their study noticed that 42 out of 60 studies (70.0%) reported significant
positive associations of 1s7903146 polymorphism with T2DM risk in a random-effect model,
but they also noticed that in some ethnic populations (American Pima Indian, Mexican
and Brazil) no significant associations were found (S. PENG & al. [18]). Barra and colab.
(G.B. BARRA & al. [19]) found in a small sample of the Brazil population (Central Western
region of Brazil) a significant association between T/T genotype and T2DM risk.

For TCF7L2 rs290487 gene polymorphism we did not find a significant association
between T2DM and any genetic model or a significantly altered distribution of C and T
alleles in the two groups, in agreement with other studies (Y.C. CHANG & al. [20], M. YU &
al. [21], H. QIAO & al. [22]). Peng et al observed in a meta-analysis of the studies on
rs290487, involving 8982 subjects in the South of China and in the Henan province, that
none of them reported a significant positive association between TCF7L2 rs290487 gene
polymorphism and risk of type 2 diabetes in a random-effect model (S. PENG & al.
[18]).Other studies regarding the association between the rs290487 polymorphism and T2DM
found opposite results (S. SHOKOUHI & al. [13], J. WANG & al. [14], Q. REN & al. [23]).
For T2DM prediction based on rs290487 gene polymorphism in our study we could not build
a predictive model based on any genetic model.

We also found no association between clinical and biological features and the rs7903146
genotypes. Moreover, in our study we found no significant difference among genotypes of
TCF7L2 rs290487 and clinical and metabolic characteristics of the controls and T2DM
patients except for BMI. Other studies found similar results regarding the association of the
two polymorphisms and clinical and biological features (J. WANG & al.[14]).

Recent studies showed that the rs7903146 minor T allele is involved in secondary
complications of T2DM such as diabetic nephropathy, neuropathy, diabetic retinopathy
and cardiovascular disease (M. BURACZYNSKA & al. [24], C. CICCACCI & al. [25],
A. MUENDLEIN & al. [26]). Analysis of the T2DM complications for each of studied TCF7L2
gene polymorphism demonstrated that there were no significant associations of any genotype
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and micro- and macro-vascular complications of T2DM. In a study performed on two
independent populations from Brazil, Sousa et al. reported in 2009 no significant association
between TCF7L2 rs7903146 gene polymorphism and one of the main vascular complications
of T2DM, the coronary artery disease, in diabetic and non-diabetic subjects (A.G. SOUSA &
al. [27]). In a study performed by TaisAssmann et al. there were no significant differences for
TCF7L2 rs7903146 gene polymorphism and prevalence of diabetic retinopathy and diabetic
nephropathy (TAIS S. ASSMANN& al.[28]). In our study we found no interactions between
the behavioral risk factors such as smoking, physical activity and alcohol drinking and SNPs
in TCF7L2 gene in agreement with the reported data of Wang et al. (J. WANG & al. [14]).

5. Conclusions

Our results suggest that C/T genotype of TCF7L2 rs7903146 is associated with T2DM.
We also found that TCF7L2 rs290487 gene polymorphism has no impact on T2DM in a Romanian
population. However, in order to fully evaluate the possible association between TCF7L2
1rs7903146 and T2DM complications, future studies including larger number of patients are required.
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