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Abstract

Introduction: Kriippel Like Factor 14 (KLF14) gene has recently been identi-
fied as a master gene for multiple metabolic phenotypes. The aim of the re-
search study was to investigate the relationship between KLF14 rs4731702
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(C/T) gene polymorphism with Type 2 Diabetes Mellitus (T2DM) in a Ca-
meroonian population. Patients and Methods: This case-control study was
conducted in 85 patients with T2DM and 95 healthy normoglycemic controls.
All were nonrelated, of Cameroonian origin, and were adults aged 24 years
old and above. Demographic, clinical and biological data were collected, and
biochemical explorations were performed using enzymatic colorimetric me-
thods. The genotyping of KLF14 rs4731702 (CT) gene polymorphism was
done by the Polymerase Chain Reaction and Restriction Fragment Length
Polymorphism. Results: In comparing the Cameroonian population that con-
sisted of 85 patients with T2DM and 95 healthy controls, the minor or risk
allele of the rs4731702 (C/T) polymorphism of the KLF14 gene was T (63.53%
diabetic patients vs. 26.32% healthy controls, OR = 4.877 and p < 0.0001)
while the protective allele was C (36.47% diabetic patients vs. 73.68% healthy
controls, OR = 0.205 and p < 0.0001). The susceptibility to T2DM was higher
among subjects having the CT and TT genotypes with OR = 2.721 and p =
0.0145) and OR = 3.907 and p < 0.0001) respectively. This gene polymor-
phism was not preferentially associated with a specific diabetes phenotype.

DOI: 10.4236/0jgen.2021.112002 May 27, 2021 9

Open Journal of Genetics


https://www.scirp.org/journal/ojgen
https://doi.org/10.4236/ojgen.2021.112002
https://www.scirp.org/
https://doi.org/10.4236/ojgen.2021.112002
http://creativecommons.org/licenses/by/4.0/

M. Guewo-Fokeng et al.

Conclusion: This study has demonstrated for the first time the relationship
between the KLF14 rs4731702 (C/T) gene polymorphism and T2DM in this
Cameroonian population. This gene polymorphism could be a promising
target for personalized medicine through the development of clinical genetic
testing.
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1. Introduction

Type 2 Diabetes Mellitus (T2DM) is a polygenic metabolic disease, the most com-
mon form (more than 90%) is that in which insulin resistance and deficiency
lead to high blood glucose levels due to the fact that in this state, the body pro-
duces insulin but becomes resistant to it so that it is ineffective [1]. In 2019,
there were more than 350 million adult persons at high risk of developing di-
abetes, in the same year, 463 million adults had diabetes and by 2045 this num-
ber is projected to get to 700 million. In this period of time, sub-Saharan Africa
will experience a 143% increase from 19 million in 2019 to 47 million in 2045. It
remains one of the major public health problems with an increase in social and
economic burdens in both low-income and high-income countries [2].

T2DM is a complex multifactorial disease. Including toxins, stress, diet, obes-
ity, sedentary lifestyle, small or large birth weight and physical inactivity as en-
vironmental factors and many genetic variants or loci that have been proven to
be associated or conferring risk to T2DM or contribute to the individual differ-
ences in the susceptibility or predisposition to this disease. The identification of
these variants has followed three main waves, from family-based linkage studies,
while passing through candidate gene analysis, Genome Wide Association Study
(GWAS) and then large-scale studies of association between certain DNA se-
quence variants in different ethnic groups [3], more than 60 susceptibility gene
mutations for T2DM have been described. Their numbers started increasing in
2007 with the first GWAS which by replication in other populations in the world
improved the capacity for researchers to discover positions and gene polymor-
phisms implicated in the susceptibility of metabolic disease phenotypes [4]-[9].
In Africa, only two GWAS conducted to date on the Africa America Diabetes
Mellitus [10] [11]. Yako and collaborators showed that until June 2014 only, 100
polymorphisms including SNP, indels, and repeats in 57 genes were investigated,
with the majority of studies carry out on the white populations from Northern
African countries, principally Tunisia and Egypt. The genetic risk factors re-
vealed by their meta-analysis represent the most promising T2DM risk genes
identified and described to date in Africans [12].

Focused on these ten genes, TPMT (Thiopurine S-methyltransferase), ARSD
(Arylsulfatase D), SLC7A10 (Solute carrier family 7 neutral amino acid trans-
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porter light chain, a system, member 10, C80rf82 (Chromosome 8 open reading
frame 82), APH1B (APH1B gamma secretase subunit), PRMT2 (Protein arginine
methyltransferase 2), NINJ2 (Ninjurin 2), KLF13 (Kruppel-like factor 13), GNB1
(Guanine nucleotide binding protein, beta polypeptide 1), MYL5 (Myosin, light
chain 5, regulatory) with Trans associations driven by rs4731702 (C/T) poly-
morphism, the Kriippel Like Factor 14 (KLF14) gene (intronless member of the
KLF family located at chromosome 7q32) [13] has been identified as a master
switch gene and trans-regulatory to multiple metabolic phenotypes including
T2DM [14]. This transcription factor family, of which 17 have been identified in
mammalian systems, is characterized by three highly conserved (Cys2/His2-type)
and homologous C-terminal zinc finger domains. These domains are implicated
in regulation by DNA binding through the activation and/or repression of the
transcription of many genes with roles in diverse biological processes that in-
clude responses to external stress, growth, proliferation, differentiation, devel-
opment and survival due to their variable N-terminal domain [15] [16]. In addition
to this exciting discovery, in a Cameroonian population, studies on the PPAR-)2
Prol12Ala gene polymorphism [17] and the TCF7L2 rs12255372 (G/T), rs7903146
(C/T) gene polymorphisms [17] [18] showed that TCF7L2 rs7903146 gene po-
lymorphism is strongly associated with T2DM, but contrary to other popula-
tions, the T allele was not associated with T2DM; it rather had a protective effect
[19]. For these reasons, it is therefore important to study and understand the
implication of the KLF14 rs4731702 (C/T) gene polymorphism in the predispo-
sition to T2DM among Cameroonians. This will help to provide valuable insight
on the genetic factors of T2DM, and thus contribute to the creation of a large

database and the idea of personalized medicine.

2. Methods
2.1. Study Participants

This was a case-control study involving 85 T2DM Patients and 95 controls of
Cameroonian origin, aged 24 and over. Patients with T2DM (with glutamic acid
decarboxylase (GAD) antibody negativity) were enrolled in the study at the Na-
tional Center for Obesity at the Yaoundé Central Hospital and normoglycemic
controls (with no personal or family history of diabetes) with fasting plasma
glucose level less than 1.1 g/L from the general population after providing de-
tailed information on the objectives and procedures of the study. Physical ex-
amination was conducted with data collection on sex, age and clinical parame-
ters were collected for all participants. Height, waist circumference and hip cir-
cumference to the nearest 0.5 cm, and weight to the nearest 0.1 kg, were meas-
ured. The Body Mass Index (BMI) and the Waist-to-Hip Ratio (WHR) were de-
fined according to the International Diabetes Foundation (IDF) criteria. Blood
pressure was the mean of two measurements performed at least three minutes
apart on the right arm, with the subject seated after a 15 min rest, using an au-
tomatic Omron HEM-705 CP sphygmomanometer recorder (OMRON® MX2
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Basic, OMRON HEALTHCARE, INC. Bannockburn, Illinois 60015.CHINA) with
standardized procedures. The percentage of fat mass was measured using bio-
impedance (TANITA® BC 420 MA, TANITA Corporation 1-14-2 Maeno-cho,
Tabashi-ku, Tokyo Japan). Diagnosis of T2DM was based on a history of doc-
tor-diagnosis that was conducted according to the American Diabetes Associa-
tion (ADA) and World Health Organization (WHO) definitions [20] [21]: FPG
concentration = 7.0 mmol/L (or 2126 mg/dL) and/or 2-hour post-Oral Glucose
Tolerance Test (OGTT) plasma glucose = 11.1 mmol/L (or = 200 mg/dL). Alter-
natively, this was accepted if an individual was on pharmacological treatment for
T2DM and a review of medical records indicated adequate justification for that
therapy. Added to this, the detection of autoantibodies to GAD antibody was
used to exclude probable cases of type 1 diabetes. Glycated haemoglobin (HbA1c)
was measured by High Performance Liquid Chromatography (HPLC) with an
Automated Biochemistry Analyzer Bio-Rad in2it TM (I). The Homeostatic Mod-
el Assessment Insulin Resistance (HOMA-IR) and functional S-cells (HOMA-B)
were estimated using the formula: HOMA-IR = [fasting insulin concentration
(mU/L) x FPG (mmol/L]/22.5] [22] (with Insulin resistance defined by any val-
ue of the HOMA-IR index equal to or above 2.1) [23] and 0.27 x fasting
C-peptide (uU/ml)/fasting glucose (mmol/ml) — 3.5 respectively [22].

2.2. Sample Preparation

Two venous blood samples were aseptically collected in EDTA and plain tubes in
the morning following an overnight fasting for at least 12 hours. They were kept
on ice (4°C) and immediately transported to the laboratory where serum speci-
men was separated accordingly from the plain tube sample by centrifuging for 5
minutes at 3000 rpm. The extraction of genomic DNA was done from the dried
blood stains on the Whatmann filter paper (from EDTA tube sample) by the
Chelex method [24] and stored at —20°C for further analysis.

2.3. Biochemical Assays

FPG levels were measured by the glucose oxidase—peroxidase method using an
automatic portable Life Scan OneTouch Ultra glucometer (Johnson & Johnson,
USA). Total cholesterol (TC) (cholesterol oxidase phenol-4-amino antipyrene
peroxidase method, derived from that described by Allain and collaborators)
[25], serum triglycerides (TG) (glycerol phosphatase oxidase-phenol4-amino an-
tipyrene peroxidase method, derived from that described by Buccolo and Da-
vids) [26], and high-density lipoprotein (HDL)-cholesterol (cholesterol oxidase
phenol-4-amino antipyrene peroxidase method, in the supernatant, derived from
that described by Burstein and collaborators) [27] were measured by standar-
dized enzymatic methods on a spectrophotometer (UV Mini 1240) using Chro-
nolab kits. The Friedwald formula was used to calculate Low-density lipoprotein
(LDL)-cholesterol concentrations, when TG levels were below 4 mmol/L, and
measured when TG values were over 4 mmol/L [28]. Dyslipidemia was consi-

dered as an elevated level of TC (>6.2 mmol/L) and/or an elevated level of
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LDL-cholesterol (>4.1 mmol/L) and/or a low HDL-cholesterol level (<1.04 mmol/L
in men and 1.29 mmol/L in women) and/or an elevated level of TG (=1.7 mmol/L)
[29].

2.4. DNA Extraction, Amplification and Molecular Genotyping

Genomic DNA was extracted from filter paper stained with whole blood by the
Chelex method. One hundred and eighty (180) participants (85 type 2 diabetic
patients and 95 healthy controls) were genotyped for KLF14 rs4731702 (C/T) by
PCR-RFLP. The KLF14 rs4731702 (C/T) polymorphism was genotyped using its
corresponding number and size of appearing bands. PCR was performed with
these Forward primer 5-AATCCCAAGGCATCTATC-3" and Reverse primer
5-CTTGGATTTTGATTACGG-3’ (SIGMA-ALDRICH, United States). For the
amplification, each 25 puL PCR reaction mixture consisted of 3 pL of genomic
DNA, 0.25 pL of each primer (10 pmol/L), 12.5 uL of Go Taq Green PCR Master
Mix (20 mM Tris-HCI, pH 8.3; 100 mM KCI; 3 mM MgCI2; 0.1 U Taq polyme-
rase/puL; 500 uM ANTP each QIAGEN) and 9 pL of ddH20 (DNase/RNase-free).
The PCR was carried out under the following conditions: initial denaturation at
94°C for 5 minutes, followed by 35 cycles of denaturation at 94°C for 45 seconds,
primer annealing at 53°C for 45 seconds, primer extension at 72°C for 45
seconds and a final extension at 72°C for 7 minutes. The amplicons were ana-
lyzed by agarose gel electrophoresis using a 2% agarose gel and 6 pL of positive
amplification products (347 bp) digested with 5U of Bacillus stearothermophilus
I (Bsrl) restriction enzyme at 65°C overnight. Agarose gels (3%) stained with
ethidium bromide were used to separate the digested amplicons which were then
visualized under a UV lamp transilluminator. This restriction enzyme digestion
produced three (3) bands of different sizes: a 347 bp corresponding to the TT
genotype (restriction site absent); a set of 133 bp and 214 bp corresponding to
the CC genotype (restriction site present) and a set of 133 bp, 214 bp and 347 bp
corresponding to CT genotype (restriction site present and absent). To ensure
that the genotyping was of good quality, all gels were reread blindly by another
person without any change and random duplicates were performed in about
10% of the samples in each genotyping assay. No genotype errors were detected

in the random duplicates.

2.5. Sample Size Calculation

This was performed prior to the initiation of the study. A sample size of 80
T2DM patients and 80 healthy controls was required to detect the polymor-
phism with an effect size of 1.5 for significance threshold of 0.05 and an expected
allele frequency of 0.10 in the general population, with statistical power of 80%
(a=0.05and £ = 0.20) at this locus. The Quanto statistical software was used to
calculate the power and Sample size [30].

2.6. Data Management and Statistical Analyses

Participant data obtained were entered into a log book, and later keyed into a
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computer using the 2016 version of Microsoft excel sheets and verified for the
possibility of entering errors. Genotype and allele distributions in patients with
T2DM and healthy controls were obtained by direct counting. Qualitative va-
riables were analyzed by the Chi square (}’) test or Fisher’s exact test. Quantita-
tive variables were compared using non-parametric tests (Mann Whitney or
Kruskall Wallis with post hoc multiple comparison by Dunn-Sidak test) and de-
scribed using median and inter quartile domain (IQR, 25th-75th percentiles) or
mean + standard deviation (M * SD), and categorical variables using their fre-
quency and percentage. The genotype frequencies were tested for the Har-
dy-Weinberg equilibrium using a y* test. Odd Ratios (OR) with 95% confidence
intervals (CI), were calculated using unconditional logistic regression. Data were
coded, entered and analyzed using the Statistical Package for Social Sciences
(SPSS) version 20.0 for Windows (Chicago, Illinois, USA) and were considered
as statistically significant when p < 0.05.

3. Results
3.1. Characteristics of the Study Population

The characteristics of the studied population are presented in Table 1. There
were no significant difference distributions between diabetic patients and nor-

moglycemic controls for gender (male/female ratio 0.89 vs. 0.73; p = 0.5494), age

Table 1. Characteristics of the study population.

Type 2 diabetic patients Healthy controls

Parameters =85 =095 P value
Demographic

Male/female (ratio) 40/45 (0.89) 40/55 (0.73) 0.5494

Age (years) 50.00 (44.00 - 56.00) 49.00 (42.00 - 53.00) 0.1599

Clinical

BMI (Kg/m?) 27.56 (24.03 - 30.68) 27.51 (23.03 - 31.57) 0.8042

WHR 0.90 (0.85 - 1.00) 0.85 (0.08 - 0.90) <0.0001

Fat Mass % 26.90 (19.40 - 33.60) 31.93 (23.18 - 40.93) 0.0336

SBP (mmHg) 126.0 (113.0 - 142.0) 127.0 (118.0 - 150.0) 0.1762

DBP (mmHg) 80.00 (73.00 - 88.50) 79.00 (71.00 - 90.00) 0.9657
Biochemical

FPG (g/L) 3.44 (2.59 - 4.38) 0.92 (0.85 - 1.01) <0.0001

TC (g/L) 4.13 (2.93 - 5.30) 1.83 (1.67 - 2.06) <0.0001

TG (g/L) 1.25 (1.08 - 1.85) 1.39 (1.26 - 1.60) 0.1373

HDL-C (g/L) 0.83 (0.54 - 1.17) 0.49 (0.45 - 0.54) <0.0001

LDL-C (g/L) 2.42 (1.29 - 3.45) 1.05 (0.89 - 1.26) <0.0001

AI(LDL-C/HDL-C) 2.58 (1.85 - 3.93) 2.13 (1.84 - 2.82) 0.0166

Notes: Data are medians (interquartile range) unless otherwise stated. Abbreviations: BMI, Body Mass In-
dex; WHR, Waist to Hip Ratio; SBP, Systolic Blood Pressure; DBP, Diastolic Blood Pressure; FPG, Fasting
Plasma Glucose; TC, Total Cholesterol; TG, Triglycerides; HDL-C, High Density Lipoprotein cholesterol;
LDL-C, Low Density Lipoprotein Cholesterol; AI, Atherogenic Index = LDL cholesterol/HDL-cholesterol.
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(median age 50.00 years vs. 49.00; p = 0.1599) and BMI (median age 27.56 years
vs. 27.51; p = 0.8042). On the contrary, for WHR (median value 0.90 vs. 0.85; p <
0.001), FPG (median level 3.44 vs. 0.92; p < 0.0001), TC (median level 4.13 vs.
1.83; p < 0.0001), HDL-C (median level 0.83 vs. 0.49; p < 0.0001) and LDL-C
(median level 2.42 vs. 1.05; p < 0.0001), the same significant difference distribu-
tions were observed between diabetic patients and normoglycemic controls re-
spectively. HbAlc (median value 8.6%), HOMA (median value 9.04) and f-cell
functions (median value 0.01) were assessed only for diabetic patients.

3.2. Frequency of KLF14 rs4731702 (C/T) Gene Polymorphism

All T2DM patients and normoglycemic controls were positively genotyped for
the KLF14 rs4731702(C/T) gene polymorphism. After amplification characte-
rized on agarose gel by one band of 347 bp (Figure 1), the genotyping was cha-
racterized on agarose gel by two bands of 214 bp and 133 bp for the wild type
homozygote CC, one band of 347 bp for the mutant homozygote TT, and three
bands of 347 pb, 214 pb and 133 bp for the mutant heterozygote CT (Figure 2).

MWM

Figure 1. Electrophoresis of PCR products of the KLF14 rs4731702 (C/T) gene polymor-
phism. Notes: Lane MWM, 100 bp Molecular Weight Marker; lanes 1 - 6, PCR products
(347 bp).

MWM ) 4 5 MWM

1200 |

— 500
347 bp
] 214bp
133 bp

100

Figure 2. Electrophoresis of digested PCR products for the genotyping of the KLF14
rs4731702 (C/T) gene polymorphism. Notes: Lane MWM, 100 bp Molecular Weight
Marker; lanes 1, 3 and 6, TT genotype (347 bp); lanes 2, CT genotype (347 bp, 214 bp, and
133 bp); lanes 4 and 5, CC genotype (214 bp and 133 bp).
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In the general population, the frequency of the CC genotype was 46.11% (83/180),
vs. 20.00% (36/180) and 33.89% (61/180) for the CT and the TT genotypes re-

spectively.

3.3. Genetic Variants and Type 2 Diabetes Mellitus

This matching population was not in Hardy-Weinberg equilibrium (y* = 34.76; p
< 0.0001). The C allele was major with a frequency of 56.11%, as compared to
the minor T allele which showed a frequency of 43.89%.

The KLF14 rs4731702 (C/T) gene polymorphism was strongly associated with
T2DM, with OR = 4.877 (95% CI [3.112 - 7.644] and p < 0.0001) for the T allele
and OR = 2.721 (95% CI [1.263 - 5.865] and p = 0.0145), OR = 3.907 (95% CI
[2.022 - 7.549] and p < 0.0001) for the CT and TT genotypes respectively. The T
allele (minor) was demonstrated to be the risk allele (63.53% diabetic patients vs.
26.32% healthy controls, OR = 4.877 and p < 0.0001) while the C allele was
demonstrated to be the protective allele (36.47% diabetic patients vs. 73.68%
healthy controls, OR = 0.205 and p < 0.0001). The CC genotype was protective
(22.35% diabetic patients vs. 67.37% healthy controls, OR = 0.139 and p <
0.0001) against the disease (Table 2).

3.4. Correlation between Genetic Variants and Diabetic Traits

According to the rs4731702 (C/T) genotypes, the genotype-phenotype correla-
tions were performed. The clinical (BMI, WHR, SBP, DBP and Fat Mass per-
centage) and biochemical (FPG, TC, LDL-C, HDL-C, TG, Al (LDL-C/HDL-C),
HbAlc (%), HOMA-S (Pep-C) and HOMA-IR) characteristics of the total pop-
ulation were stratified (Table 3). The median FPG was significantly different (p
< 0.0001) in the three (CC, CT and TT) genotype groups with the higher values
in the individuals presenting the CT genotype. The medians concentrations of
TC (p < 0.0001), HDL-C (p = 0.0004) and LDL-C (p < 0.0001) were significantly

Table 2. Case-control association analysis of KLF14 rs4731702(C/T) with T2DM.

KLF14 rs4731702 Type 2 diabetic Healthy

(C/T) patients controls OR C195% p value
Alleles
C 62 (36.47) 140 (73.68) 0.205 0.131 - 0.321 <0.0001
T 108 (63.53) 50 (26.32) 4.877 3.112 - 7.644 <0.0001
Total (2n) 170 (100) 190 (100)
Genotypes
CC 19 (22.35) 64 (67.37) 0.139 0.072 - 0.272 <0.0001
CT 24 (28.24) 12 (12.63) 2.721 1.263 - 5.865 0.0145
TT 42 (49.41) 19 (20.00) 3.907 2.022 - 7.549 <0.0001
Total (n) 85 (100) 95 (100)

Notes: The results are given as n (%). Abbreviations: KLF14, Kruppel Like Factor 14; OR, Odds Ratio; CI,
Confidence Interval.
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Table 3. Genotype and allele frequency distribution for KLF14 rs4731702 variant and the
clinical and biochemical characteristics.

Genotypes
Characteristics P value

CC CT TT

Clinical

BMI (Kg/m?)  27.84 (23.41 - 32.07) 26.02 (23.47 - 28.56) 27.85 (24.01 - 32.34) 0.3263

WHR 0.90 (0.80 - 0.90) 0.90 (0.85-0.99) 0.90 (0.85-1.00) 0.1117

Fat Mass % 30.50 (22.04 - 39.34) 28.37 (22.65 - 32.94) 27.80 (19.63 - 36.43) 0.6777

SBP (mmHg) 128 (118.00 - 152.00) 127 (108.50 - 142.80) 126 (114.50 - 139.50) 0.5097

DBP (mmHg) 80.00 (71.00 - 93.00) 78.50 (73.25 - 88.00) 80.00 (71.00 - 88.50) 0.8917
Biochemical

FPG (g/L) 0.98 (0.88-1.16)  2.72 (0.99 - 4.145) 2.63 (0.99 - 3.86) <0.0001

TC (g/L) 1.87 (1.66 - 2.30) 3.00 (1.85 - 4.96) 3.31 (1.80 - 4.61) <0.0001

TG (g/L) 1.39 (1.20 - 1.61) 1.43 (1.22 - 1.73) 1.27 (1.16 - 1.58) 0.3318

HDL-C (g/L) 0.50 (0.465 - 0.59)  0.64 (0.47 - 0.93)  0.67 (0.49 - 1.15)  0.0004

LDL-C (g/L) 1.07 (0.84 - 1.50) 1.76 (1.04 - 3.23)  1.79 (1.03 - 2.70)  <0.0001

AI (LDL-C/HDL-C) 2.13(1.73 - 2.87) 2.61 (2.03 - 3.73) 2.38 (1.83 - 2.99) 0.0584

(a)HbA1lc (%) 9.45(6.85-11.85)  9.35(7.10 - 10.80) 8.7 (7.70 - 9.95) 0.7077

(a)HOMA-S (Pep-C) 0.01 (0.005 - 0.02)  0.01 (0.005 - 0.02)  0.01 (0.001 - 0.019) 0.8312

(a)HOMA-IR 13.15 (6.19 - 19.06)  8.37 (5.83 - 13.83)  8.87 (3.24 - 16.24)  0.3930

Notes: Data are medians (interquartile range) unless otherwise stated. Abbreviations: BMI, Body Mass In-
dex; WHR, Waist to Hip Ratio; SBP, Systolic Blood Pressure; DBP, Diastolic Blood Pressure; FPG, Fasting
Plasma Glucose; TC, Total Cholesterol; TG, Triglycerides; HDL-C, High Density Lipoprotein cholesterol;
LDL-C, Low Density Lipoprotein Cholesterol; AI, Atherogenic Index = LDL Cholesterol/HDL-cholesterol;
HbAIC, glycated haemoglobin; HOMA-IR, Homeostasis Model Assessment of Insulin Resistance; HOMA-,
[-cell functions; (a), only for the 85 type 2 diabetic patients.

different with the higher values in the individuals presenting the TT genotype.
As for the KLF14 rs4731702 (C/T) gene polymorphism, no significant geno-
type-phenotype characteristics were observed in the control group and also in a

specific phenotype of T2DM (data not shown).

4. Discussion

T2DM, a complex metabolic disorder that may result in the interaction between
genetical and environmental factors, is now one of the major public health
problems worldwide. Despite the growing burden of the disease in sub-Saharan
Africa and the efforts made by clinicians and fundamental researchers to prevent
and halt the progression of the complications, its prevalence is on the rise in
many low-income countries, and Cameroon is no exception. The participation
of Africans in genomics research is very insignificant and therefore information
on the genetic variants for T2DM in the continent are very scarce, leading to a
poor understanding of the genetic part of the disease pathophysiology [12]. The
present investigation presents the high implication of the rs4731702 (C/T) po-
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lymorphism of the KLF14 gene in the susceptibility to this disease in a Came-
roonian population. Because of the genetic diversity between different ethnic
groups, the frequency of the risk allele T in our population was found to be
43.89% which, as reported by the HapMap data, was comparable to those ob-
served in European (45.0%), Chinese (36.7%), Japanese (30.0%) and Yoruba
(23.3%). This frequency was more important in in normal Icelanders (56.1%)
[31], and recently Huang and co-workers also found it to be 35.7% in Mulao and
33.4% in Han [32]. The present study showed that this T allele was found to be
strongly associated with the predisposition to T2DM with an OR of 4.877 (95%
CI 3.112 - 7.644, p < 0.0001). This result is the first (except our previous study
on this gene with the same Polymorphism in association with Ketosis-Prone
Diabetes in a Cameroonian population [33]) to be provided on the susceptibility
to T2DM, though Kerrin and co-workers in 2011 had demonstrated that the
KLF14 gene acts as a master switch gene for the genes associated with T2DM
and obesity. Their research suggested a trans-interaction between the expres-
sions of the KLF14 gene and ten other genes implicated in a variety of metabolic
disorders [14].

Recently, Gao and co-workers conducted an investigation on the association
of the KLF14 gene with another SNP (rs972283) and find no association with
T2DM in Han Chinese population of the Henan province [34], this was the first
study on this gene in association with T2DM. In this Cameroonian population,
we conducted the second study on this gene but not with the same polymor-
phism. In our total study population, the distribution of the CC genotype was
46.11% (83/180), vs. 20.00% (36/180) and 33.89% (61/180) for the CT and the
TT genotypes respectively, showing that this population was deviated from
Hardy-Weinberg equilibrium (y* = 34.76; P < 0.0001) in the general population,
probably due to the high frequency of homozygotes in our study population or
to the impact of the rapid increase of T2DM in Cameroonian population [2].
This deviation was most probably due to our sample size as described in: “Test-
ing for Hardy-Weinberg equilibrium in small samples” by Elston and Forthofer
[35].

This KLF14 rs4731702 (C/T) gene variant was not preferentially associated
with a specific disease phenotype but was related to the CC, CT and TT geno-
types. The stratification of clinical and biochemical parameters showed that the
FPG median was significantly different (p < 0.0001) in the three (CC, CT and
TT) genotype groups, with the higher values in the individuals presenting the
CT genotype. The medians concentrations of TC (p < 0.0001), HDL-C (p =
0.0004) and LDL-C (p < 0.0001) were significantly different with the higher val-
ues in the individuals presenting the TT genotype. Interestingly, these two ge-
notypes (CT and TT) were shown in this study to be associated with T2DM,
compared to the CC genotype which was shown to have a protective effect in our
population. This confirms that the T allele for genetic variant not only predis-
poses for T2DM but could be implicated in the metabolic disorders in the gener-

al population.
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5. Conclusion

In conclusion, the present study showed that genotype and allele distributions of
KLF14 rs4731702 (C/T) gene polymorphism are different between T2DM patients
and healthy controls. It also showed for the first time that the KLF14 rs4731702
(C/T) gene polymorphism is strongly associated with an increased risk of T2DM
in this Cameroonian population. In addition, this association is not dependent
on a specific phenotype of disease. This candidate genetic variant is a promising
target for personalized medicine for the populations of sub-Saharan Africa through

the development of clinical genetic testing.
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