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ABSTRACT

Introduction: TLR4-dependent pro-inflammatory signaling has been involved in the initiation, progression, and plaque
destabilization phases of atherosclerosis which is the leading cause of MI.

Aims & Objectives: To determine primarily the association of TLR4 gene with myocardial infarction through family
clustering analysis as well as a case control association study. Secondarily to evaluate the environmental factors
responsible for onset of MI (myocardial infarction) in Pakistani population.

Place and duration of study: Current study was conducted at the Department of Zoology Government College
University Lahore between 2019 and 2020.

Material & Methods: Demographic information and blood samples were collected from various families with at least
one or two family members affected with MI. DNA was isolated and targeted sequence was amplified by primer specific
PCR reaction. Genotyping was achieved by Sanger sequencing.

Results: The family clustering study found TT genotype of 154986791 to be significantly associated with MI while other
SNP (Asp299Gly; rs4986790) did not show any association with MI. In the case control association study, allele T was
seen as a risk allele with significant association (p<<0.05) of variants 4986791 to MI. Moreover, allele of rs 4986790 was
found to be protective allele for participants. Smoking, air pollution, BMI, diabetes, positive family history and
hypertension were found strongly responsible for development of MI.

Conclusion: Results of this study indicate that SNP 1196C/T (Thr3991le; rs4986791) in TLR4 gene is strongly
associated with MI and other SNP rs4986790 was not associated with MI onset in a Pakistani family.
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INTRODUCTION Polymorphisms in-genes encoding APOAS5, ApoB,
ApoE, PAIl, SLC6A4, 1IL6, PONI1, F13A1, TNF,

KIF6, COL3A1, CX3CRI1, LPA, PAIl, NOS3, LPL,

Myocardial infarction (MI) results in severe

damage to the myocardium due to prolonged
ischemia when coronary arteries are obstructed and
blood supply to heart becomes compromised. This
blockade is usually triggered by a thrombus in a
coronary artery or the buildup of plaque in the artery
walls.! In Asian countries including Pakistan, the
individuals with age range of 40-45 years are more
susceptible to MI than individuals with age of 60

years.” Various epidemiological studies have
demonstrated that risk factors predominantly
hypertension, smoking, alcohol consumption,

obesity, diabetes, age and air pollution are involved
in increase of MI .34 In recent times, many
investigations also have provided proof that genetic
polymorphisms play a key role in MI development.’

PLAT, CDKN2A/B, COMT, HMOX1, LGALS2,
HNRPULI1, GP6, PPARG, CCR2, CCRS, CASR,
PSRCI, ANRIL, NUTF2, CETP, AGT, ACE,
LDLR, LTAgene, TLR4, MMP-3, MMP-9 and
other genes have been linked with high hazard of
atherosclerosis, CAD, and MI in certain
populations.*”®? TLR4 is well-known as an
facilitator of adaptive and innate immunity.'
Additionally it is an important mediator of MI due
to its underlying role in inflammation.'!

TLR4-dependent pro-inflammatory signalling has
been involved in the initiation, advancement, and
plaque de-stabilization phases of atherosclerosis
which is the leading cause of MIL!'? By utilizing
SNPs as molecular markers, some attempts were
made to show relationship of TLR4 gene with
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atherosclerosis and related consequences such as
ML.13! 1t was reported that early-onset MI showed
familial clustering.!> Family background of MI was
studied to assess the inheritability of CHD and the
effect of environmental factors on the onset of
disease'®!” being an indicator of increased cardio
vascular risk in healthy persons.!® Evidence
therefore pointed towards the genetic and familial
predisposition of MI in the Pakistani population as
well. The reason behind this might have been the
greater number of consanguineous marriages in
Pakistani population. We assumed that if the allele
transfer from a common ancestor was the risk allele,
it would increase the risk of disease onset. It has
also been observed that if parents share a common
ancestor, they have higher chance of getting disease.
Once they passed their common allele to their
offspring, their children would be at greater risk of
inheriting MI. The core goal of this study was to
check the association of TLR4 gene with MI
through family clustering analysis as well as case
control association study and to evaluate the
environmental factors responsible for emergence of
MI in Pakistani population.

MATERIAL AND METHODS

Ethical approval: The current study received
ethical approval from Board of Studies Department
of Zoology and Ethical Committee vide (No. GCU-
IIB-1085) Govt. College University Lahore.
Information related to MI was asked in a Proforma
duly signed by each Patient/ Guardian of the family
for sampling purpose. The participant’s age ranged
from 12 to 75 years.

Sampling: Our populations of interest were five
families living in Pakistan (Lahore, Khanewal,
Punjab, Pakistan) with at least one or two members
who had suffered an MI and received medical
treatment. Family members of MI patients who were
seriously ill or bedridden and with history of any
other medical complication were excluded. Total
five families consisting of 38 individuals were
recruited in current study. Among them 19 were
females (2 diseased) and 19 were male (4 diseased)
that participated in this study. One to two generation
pedigree was sketched to show the family history of
MI and sanguinity among parents. Consanguinity
was defined as marriage with first cousin relative.
Most of the study participants were not aware about
their grandparents’ status of MI and these were
excluded from study. Inclusion criteria were patients
with MI as principal diagnosis and admission via
CCU and emergency wards. A questionnaire was
designed to collect data. The blood samples were

collected from all participants of this study. The
information of all contributors included family
history, medical history, weight height, age, gender,
and clinical findings for MI such as BMI were noted
on Proforma. Summarized methodologies are shown
in Fig-1.
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Fig-1: Schematic  representation of  research

methodology

DNA Extraction and Nano-dropping:

DNA isolation from each sample was done by
Chloroform-Isoamyl alcohol (24:1) method that
consists of two days protocol. For this purpose,
Blood (500ul) and TAE buffer (500ul) was taken in
an eppendorf and mixed. Each of these eppendorfs
were left for 10-15 minutes at room temperature and
were centrifuged for 10 min at 13500 rpm at 4'C.
The Supernatant was disposed and the pellet was
broken by vertexing. TE buffer 1000ul was added,
and vortexed, it was centrifuged for 10 minutes at
13500rpm at 4°C. This step was repeated 4-5 times,
until the color of pellet became light pink/cream
white. The pellet was broken by vortexing and 25ul
of 10% SDS, 35ul of Sodium acetate solution and 5-
10ul of proteinase K was added in each sample. The
mixture was then re-vortexed and incubated at 37°C
for 24 hours. After incubation, 165ul of isoamyl
alcohol and chloroform mixture (24:1) were added
and centrifuged for 10 minutes at 13500rpm.Three
layers were formed in which the upper clear layer
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was taken in another eppendorf and 700 pl of iso
propanol was added and vortexed. The eppendorfs
were left for 15-20 min at room temperature and
centrifuged for 10 min at 13500rpm. After
centrifugation supernatant was discarded and 1000pl
of 70% ethanol was added to it.

The eppendorfs were centrifuged, and supernatant
was discarded. DNA pellet were dried for at least
30-60 min until the ethanol smell disappeared. 50pl
DEPC H20 was added to the dried out pellets of
DNA, and then incubated in water bath for 5
minutes. The pellets were cooled and finally stored
at -20°C or 80°C.

After isolation, the extracted genomic DNA was
checked by loading samples on 0.8% Agarose gel.
For this purpose, 0.8g of agarose was dissolved in
100ml of 1XTAE buffer. The mixture was heated
and 5-7ul of ethidium bromide was added. After
this, the whole mixture was decanted in casting tray
of gel. Sample was prepared by mixing 3ul with
DNA sample in wells. After loading, the gel was run
at 110V for forty to forty-five minutes. The gel was
visualized on Trans illuminator (Model UVGL-25).
Nano-dropping was done for quantification
(concentration) and qualification (purity) of all the
DNA samples.

Designing of primers and PCR: Selection of SNPs
was based on the reported genetics associations with
MI from Hap-Map Data Bank and National Center
for Biotechnology Information (NCBI) (http://
www.ncbi.nlm.nih.gov) The SNPs (rs4986790,
rs4986791) were selected from the gene which is
involved in the initiation, progression, and plaque
destabilization stages of atherosclerosis, the
underlying cause of myocardial infarction (MI). For
Polymerase chain reaction (PCR), all primers were
rechecked with sequence taken from NCBI website
https://www.ncbi.nlm.nih.gov/-for their validity.
Primers were optimized by PCR in which different
ranges of temperature (From 54.5 to 57°C) were set
for both SNPs according to primer literature. After
PCR results, it was observed that annealing
temperature of rs4986790 was 55°C while 55.5°C
for rs4986791.

All primers (forward and reverse) along with SNP
number (rs4986790, rs4986791), product size, and
annealing temperature were shown in supplementary
Table-S1. The PCR product was consisted of 12.5ul
of reaction mixture having 1.5pul genomic DNA, Sul
master mix, 0.75ul of each primer, and 4.5ul of
DEPC water. The conditions for PCR were set as:
initial denaturation (94°C for five mins), then thirty-
five cycles with succeeding temperature. Profile:
denaturation (94°C for 30 secs), annealing
(rs4986790, 1rs4986791: 55°C and 55.5°C

respectively for forty-five seconds), extension (72°C
for 45 secs), and final eclongation for 10 min.
Agarose gel (1.2%) was used for confirming PCR
products. The gel was run on 110V for 40-45 mins,
and then it was observed on bench top UV Trans-
illuminator. Each PCR products were purified by
manual method. For this purpose, 20ul of each
sample was mixed with 80ul of 100% chilled
ethanol. The eppendorfs were placed in dark for 40-
45 minutes and centrifuged for 25 minutes at
13500rpm. Supernatant was cast-off and pellets were
dried. DEPC water (2ul) was added in each
eppendorf. The PCR products were sequenced after
purification at Lab Genetic. The sequences were
visualized on Bio-Edit software and were Blast on
NCBI and UCSC to determine the mutation.
rs4986790
AGAATTTAGAAATGAAGGAAACTTGGAAAA
GTTTGACAAATCTGCTCTAGAGGGCCTGTGC
AATTTGACCATTGAAGAATTCCGATTAGCAT
ACTTAGACTACTACCTCGATDTATTATTGAC
TTATTTAATTTTTGACAAATGTTTCTTCATTT
TCCCTGGTGAGTGTGACTATTGAAAGGGTA
AAAGACTTTTCTTATAATTTCGG

154986791
ACAAAGGTGGGAATGCTTTTTCAGAAGTTG
ATCTACCAAGCCTTGAGTTTCTAGATCTCAG
TAGAAATGGCTTGAGTTTCAAAGGTTGCTGT
TCTCAAAGTGATTTTGGGACAAYCAGCCTA
AAGTATTTAATCTGAGCTTCAATGGTGTTAT
TACCATGAGTTCAAACTTCTTGGGCTTAGAA
CAACTAGA

SNP ID Product Tm

Size ©C) Primer Pairs

F.P;TTGAAGAATTCC
GATTAGCATACTTA
G,R.P;TCACCAGGGA
AAATGAAGAAACA
T

rs

4986790 96 >3

F.P;CAAAGGTTGCT
GTTCTCAAAGTGAT
R.P;CCCAAGAAGTT
TGAACTCATGGTAA
T

rs

4986791 9 333

Table-S1:  Primers along with SNP number, product
size annealing temperature.

Statistical analysis:

Frequency of allele and genotype were evaluated by
SHEsis software (http://analysis.bio-x.cn/ SHE sis
Main.htm). Pedigree analysis was done by online

Pedigree progeny software.

RESULTS

Blood samples of 5 MI families (Heart family 1 to
Heart family 5) were collected from Khanewal and
Lahore area, Punjab, Pakistan. Among 38




Family Based Genetic Association Study of TLR4 Gene with Myocardial Infarction in Pakistan

individuals of the MI disease families, there were 19
females (2-diseased) and 19 males (4-diseased)
participated in this research. It was observed that a
few members of selected families were with high
BMI. The pro-band (diseased) mean age was 51.4
years while mean body mass index of the pro-band
was 264 kg/m?. The physical and clinical
characteristics of the selected families are shown in
supplementary Table-S2(a). Few members were
having history of smoking and alcohol consumption
as shown in supplementary Table-S2(b).

Age

32 | F4 M5 | Male | 61 | 14.9 | Under weight | Normal

33 | F4 M6 |female| 18 | 21.5 |Normal weight| Normal

Family=HF5 (Heart Family 5)

34 | F5 M1 | Male | 56 | 23.21 |Normal weight| Sick

35 | F5_ M2 |female| 43 | 22.4 |Normal weight| Normal

36 | F5_ M3 |female| 25 | 19.4 |Normal weight| Normal

37 | F5_ M4 | Male | 36 | 21.53 |Normal weight| Normal

38 | F5 M5 | Male | 6 27.5 Overweight | Normal

Table-S2(a): The clinical physical characteristics of

selected families of MI.
F=Family, M=member, Heart=H

IS\II;; Code Env;r;clzzr;(;ntal Other Factors
Alcohol .
Smokerconsum_Pollu Hyper-| Dia- | Hyper-
ption tion | tension | betes |lipidemia

1|FIMI| - - * * * -
2 |[F2M2| * * * * -
3 [FaM3| = * * * * _
4 [F3M2| - - * - * *
5 |[FAM4| - - * * - -
6 [F5M1| * - * * * *

;l;; Code cMulz:rsl-e (y:)ar (lzg 171[;2) Results Diagnosis
Family=HF1(Heart Family 1)
1 | F1 M1 | Male | 56 | 30.5 Obese Sick
2 | F1_M2 |Female| 53 39 Obese Normal
3 | F1 M3 | Male | 21 | 23.9 |Normal weight| Normal
4 | F1 M4 | Male | 14 | 23.2 |Normal weight| Normal
5 | F1 M5 | Male | 24 | 31.14 Obese Normal
6 | F1_M6 |Female| 31 | 28.9 | Overweight | Normal
7 | F1. M7 | Male | 37 | 314 Obese Normal
8 | F1_MS8 |[Female| 12 | 359 Obese Normal
Family=HF2 (Heart Family 2)
9 | F2_ M1 |female| 77 | 29.4 | Overweight | Normal

10 | F2_M2 | Male | 55 19 |Normal weight| Sick

11 | F2.M3 | Male | 53 | 25.9 | Overweight Sick

12 | F2 M4 |female| 46 | 23.1 |Normal weight| Normal

13 | F2_MS5 |female| 43 | 27.6 Overweight | Normal

14 | F2 M6 |(female| 13 | 21.5 |Normal weight| Normal

15 | F2 M7 | Male | 16 22 |Normal weight| Normal

16 | F2 M8 | Male | 35 | 24.2 |Normal weight| Normal

17 | F2 M9 |female| 37 | 23.7 |Normal weight| Normal

18 |F2_M10 |female| 25 21 |Normal weight| Normal

19 |F2_M11 |female| 23 | 19.4 |Normal weight| Normal

Family=HF3(Heart Family 3)

20 | F3 M1 | Male | 61 | 30.3 Obese Normal

21 | F3 M2 |female| 47 | 26.2 | Overweight Sick

22 | F3 M3 | Male | 26 | 28.4 | Overweight | Normal
23 | F3 M4 | Male | 18 | 33.2 Obese Normal
24 | F3_M5 | Male | 28 33 Obese Normal

25 | F3_M6 |female| 29 | 18.3 |Normal weight| Normal

26 | F3_M7 |female| 10 | 16.6 | Under weight | Normal

27 | F3_MB8 |female| 8 13.5 | Under weight | Normal
Family=HF4 (Heart Family 4)

28 | F4 M1 |female| 72 | 33.6 Obese Normal

29 | F4 M2 | Male | 45 | 25.7 | Overweight | Normal

30 | F4 M3 | Male | 35 | 304 Obese Normal

31 | F4 M4 |female| 41 | 33.6 Obese Sick

Table-S2(b):  Association of Risk factors with selected
families of M1.

*=Association,

=No.association,

F=Family, M=member,

HF= Heart family

DNA Isolation

DNA isolation was done by manual method
(phenol, chloroform method) and was affirmed by
run on 0.8% agarose gel electrophoresis shownin
Fig-2. The quality and quantity of each DNA
samples was measured by Nano-dropping and its

values were shown in supplementary Table-S3.

P5

Fig-2: DNA isolated from blood sample of one selected

family.
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Sr. No Code Purity |Concentration ng/ul Polymerase Chain Reaction

1 FIM1 17 034 After primer optimization, amplification of PCR

3 FIMVD 175 s was done for SNPs (rs4986790 and rs4986791)

3 FIM3 1.78 316 Fig-3. The PCR product of 96 bp and 99 bp of both
i - SNPs rs4986790 and rs4986791 were obtained by

4 FIM4 1.8 175.4 using gradient PCR. The products were affirmed by

5 FIMS 18 105 running on two percent agarose-gel, gel doc system

p FIMO s 57 was used to visualize it. PCR product of a one
: family with both SNPs (rs4986790 and rs4986791)

7 FIM7 1.8 59.7 is represented in Fig-4a & Fig-4b.

8 F1IM8 1.75 169

9 F2M1 1.78 85.3

10 F2M2 1.8 1356.5

11 F2M3 1.7 165.8

12 F2M4 1.7 393

13 F2M5 1.75 89.00

14 F2M6 1.9 41.6

15 F2M7 1.7 104.3

16 F2M8 1.84 717.6

17 | Famo | 187 84.2

18 | F2MI0 | 178 1555 Fig-3: Primer Optimization of rs4986791 at 55.5°C

19 F2M11 1.8 109.5

20 F3M1 1.78 426.1

21 F3M2 1.75 59.8

22 F3M3 1.8 134

23 F3M4 1.85 105.6

24 F3M5 1.7 197

25 F3M6 1.8 88

26 F3M7 1.8 107

27 F3M8 1.8 201

28 F4M1 1.7 191.7 Fig-4(a): PCR product (96bp) of single family

(Member M1-M5) with rs4986790 while

2 Fam2 1.82 841 in the first column 50bp Ladder used.

30 F4M3 1.69 780.1

31 F4M4 1.81 245.6

32 FaM5 1.8 55.8

33 F4Mo6 1.77 166.8

34 F5M1 1.7 272.9

35 F5M2 1.85 72.4

36 F5M3 1.75 52.8

37 F5M4 1.8 1368.2

38 F5MS5 1.78 253.5

Table-S3: DNA quantification and qualification of

selected MI families

Fig-4(b): PCR product (99bp) of single family
(Member M1-M5) with rs4986791 while
in the first column 50bp Ladder used.
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Sanger Sequencing

The selected SNPs (rs4986790 and rs4986791) were
sequenced by Sanger sequencing. For Sanger
sequencing following protocol was used. Each cycle of
sequencing reaction consisted of initial denaturation at
95°C for 2 mins followed by 35 cycles each of 10 sec at
95 °C, annealing at 55°C for 16 sec, extension at 60 for
I min. The recipe of reaction mixture for PCR
products sequencing are given in supplementary
Table-S4. The reaction mix was rotated in
centrifuge at 8000 rpm for ten seconds. Each
sequencing reaction consists of 10 pul reaction mix.
As a result of sequencing, no mutation was found in
SNP 154986790 as shown in Fig-5. While it was
found that both homozygous and heterozygous
mutations were present at rs4986791, and their
chromatographs were shown in Fig-6(a&b). The
sequences were blast on NCBI. The results of
sequences Blast results on NCBI for SNPs
154986790 and rs4986791 are shown in Fig-7 and
8(a&b).

Reagent Quantity
PCR product 3ul
Forward primer (3.2
1 ul
pmol)
Big Dye 1 ul
Reaction Buffer (5X) 1 ul
DEPC water 4 ul
Total 10 pl
Table-S4: Recipe of Reaction Mixture for sequencing of
PCR products.
PN z 3 = PR E 3
)
4 5 3 A
— X~ A A—~A X

Fig-5: Chromatographic representation of SNPs
rs4986790 of TLR4gene (Chromosome 9)
showed normal sequence means no mutation
was found.
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Fig-6(a):  Chromatographic representation of SNPs
rs4986791 of TLR4 gene (Chromosome 9) showed
heterozygous mutation (CT) as compared to normal

sequence at that point.
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Chromatographic representation of SNPs
rs4986791 of TLR4 gene (Chromosome 9)
showed homozygous mutation (T/T) as
compared to normal sequence.

Fig-6(b):

Quecyd LACTACCICRATGRTATTATION 1)

ETETRTE TETTTTT
Jubject ALTACCTORATRATATTATTEE

Fig-7: Blast representation of rs4986790 (HF1MI) in
which  subject have nucleotides (1-22

nucleotides) similarity with Query nucleotides.

TTTCGGACARCEAGLCTARGTATTTARATCTRL I8

AT T
Supject IPTTIGREACAATCAGOCTAAMGTATTIIGATCTGE 50

Qeryl

Fig-8(a): Blast representation of rs4986791 (HF1M4) in
which subject have nucleotides (17-50
nucleotides) similarity with Query
nucleotides.

QueryZ1GGACRACCAGCCTARAGTATT 41

PR FEEEEEEEEETET
aun)ect IGGACARTCAGCCTALAGTATT 21

Fig-8(b): Blast representation of rs4986791 (HF1M1) in
which subject have nucleotides (1-21
nucleotides) similarity with Query
nucleotides.
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Pedigree Analysis

One to two generation pedigree was sketched to
show the family history of MI and consanguinity
among parents. In family clustering study, TT
genotype of rs4986791 was found to be significantly
associated with MI while heterozygous CT of same
SNP representing carrier genotype was found in few
family members of pro band (patient). Other SNP
(Asp299Gly; 1s4986790) did not show any
association with MI, all subjects were homozygous
for normal AA genotype. We did not find any
heterozygous condition with this SNP. All
genotypic pedigrees were shown in Fig-9 (a, b, ¢, d
& e).

In Heart familyl (F1) with rs4986791, father (MI
patient) had homozygous genotype TT while mother
showed normal genotype CC. However, one of the
offspring was at higher risk of MI transmission as it
contained genotype “CT” (Fig-4.b). In Heart
family2 (F2) with rs4986791, pro band and his
brother had homozygous genotype TT while mother
showed abnormal genotype CC. However, one of
the pro-band’s offspring was at higher risk of MI
transmission as it contained genotype “CT” (Fig-4).
In other families, only pro-bands having
homozygous genotype TT while all other members
showed normal CC genotype. All genotypic
pedigrees are shown in Fig-10 (a, b, ¢, d & e).

HF1 |] i

LR

™ W (W (n (m

&

Fig-9(a): Pedigree of Heart family 1 (HF1) with SNP
rs4986790 in which all members showed
normal genotype.

HaFz I] -

m & b > m (b
Fig-9(b): Pedigree of Heart family 2 (HF2) with SNP
rs4986790 in which AA genotype showed
normal condition.
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(m  (m

Fig-9(c): Pedigree of Heart family 3 (HF3) with SNP
rs4986790 in which all members showed
normal genotype.

T ™

. e N [

(

Fig-9(d): Pedigree of Heart family 4 (HF4) with SNP
rs4986790 in which AA genotype showed
normal condition.
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Fig-10(c): Pedigree of Heart family 3 (HF3) with SNP
Fig-9(e): Pedigree of Heart family 5 (HFS) with SNP rs4986791 in which all members except pro-

rs4986790 in which AA genotype showed
normal condition.
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Fig-10(a): Pedigree of Heart family 1 (HF1) with SNP
rs4986791 in  which  father  have
homozygous genotype TT while one of the
offspring had genotype “CT
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Fig-10(b): Pedigree of Heart family 2 (HF2) with SNP
rs4986791 in which pro-band and his
brother have homozygous genotype TT.

band showed normal genotype.
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Fig-10(d): Pedigree of Heart family 4 (HF4) with SNP
rs4986791 in which all members except pro-
band showed normal genotype CC.
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Fig-10(e): Pedigree of Heart family 5 (HF5) with SNP
rs4986791 in which all members showed
normal genotype CC except pro-band.
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Genotypes of all families

The genotypes of selected families were
mentioned in Table-1.
Coding Genotype
rs4986790 |  rs4986791
family 1(F1)
FIM1 A/A T/T
F1M2 A/A C/C
F1IM3 A/A C/C
F1M4 A/A CT
F1M5 A/A C/C
F1M6 A/A C/C
F1M7 A/A C/C
F1M8 A/A C/C
family 2 (F2)
F2M1 A/A C/C
F2M2 A/A T/T
F2M3 A/A T/T
F2M4 A/A C/C
F2M5 A/A C/C
F2M6 A/A C/C
F2M7 A/A C/C
F2M8 A/A C/T
F2M9 A/A C/C
F2M10 A/A Cc/C
F2M11 A/A Cc/C
family 3(F3)
F3M1 A/A C/C
F3M2 A/A T/T
F3M3 A/A C/C
F3M4 A/A Cc/C
F3M5 A/A C/C
F3M6 A/A C/C
F3M7 A/A C/C
F3M8 A/A C/C
family 4(F4)
F4aM1 A/A C/C
F4M2 A/A C/C
F4M3 A/A C/C
FaM4 A/A T/T
F4M5 A/A C/C
FAM6 A/A C/C
family 5 (F5)
F5sM1 A/A T/T
F5M2 A/A C/C
F5M3 A/A C/C
F5M4 A/A C/C
F5M5 A/A C/C

Table-1:

families.

Genotypes of selected SNPs in selected

Case control association study

The case control association analysis was done for
all MI patients and control. The allelic and genotypic
frequency of all eight members were investigated
and indicated in Table-2 and Table-3 respectively.
TLR4SNP sequencing recognized TT and CT
genotypes (rs4986791) in patients while CC was
seen in control group. Furthermore, sequencing
identified AA genotype (rs4986790) in both patients
and controls. The SNPs obey the Hardy Weinberg
equilibrium and Thr3991le; 1s4986791 was
significantly linked with the MI onset in Pakistani
population at genotypic along with allelic level
(p<0.05) whereas Asp299Gly; rs4986790 was not
found to be associated with MI. In the present study
it was seen that T allele is risk allele of SNP
rs4986791 and can be responsible for onset of MI as
frequency of allele was higher in patients than
control. Furthermore, allele A of rs4986790 was
detected as protective allele for participants as
frequency of allele was more in control groups.
Fisher's test was used for the measurement of p-
values.

Allele Patients Control

Sr.# SNPs P-value
type | (frequency)| (frequency)
49867
1| " A | 13(1.00) | 65(1.00)
90
91 T | 13(1.00) | 3(0.031) | +00

Table- 2: Allelic frequency of controls and patients in
selected families *e=2.71

Geno Patients | Control Fisher
Sr.#| SNPs (frequenc| (frequenc
type \IP-value
y) y)
49867
1| ® o0 | AA| 7(L00) | 33(1.00)
C/C | 0(0.00) | 32(0.94)
2 | ST T 00.00) | 20006) | 02
91 (0.00) (0.06) -009
T/T | 7(1.000) | 0(0.00)

Table-3: Genotypic frequency of controls and patients in
selected families.* e-009=10*-009

DISCUSSION

The MI disease is defined by inheritance of
numerous genetic variants acting in concert with
environmental factors serving as triggers of the
disease state.'” The chances of getting MI in males
are increased by the age of 55 years and in females
after 65 years of age.!> Recently, various
investigations have provided the evidence that
genetic polymorphisms play a fundamental role in
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the development of MI° TLR4-dependent pro-
inflammatory signaling has been involved in the
initiation, development, and plaque destabilization
phases of atherosclerosis which is the leading cause
of ML!? The current research was planned to
determine the association of 7LR4 gene with MI in
multiple families of Pakistani population.

Studies into MI risk factors have gained higher
momentum in last few years due to high prevalence
of heart attack in the Pakistani population. Current
findings showed that high BMI and age were
strongly connected with increased risk of MI. It was
observed in our findings that higher BMI of pro-
bands 26.39 (kg/m?) within mean age of 51.4 years.
Similar to the current findings, it was revealed that
overweight and obesity are responsible for MI1.2° Our
current results were also similar to findings indicated
by Wilson etal ?! that obesity is one of the
independent risk factors of coronary artery disease.
A 10kg increase in body weight increases the
coronary artery disease risk by12%.??> Our findings
also observed that the cases of MI were more in men
than women. The age and gender were also
important in the progression of MI. The MI
incidence was higher in men than women.*

Current  outcomes also  demonstrated that
hypertension and diabetes, history of smoking were
associated with MI. Similar to current outcomes, it
was revealed that chance for MI is one fold when
systolic pressure is between 120 and 129-mmHg
while twice more when the systolic blood pressure is
more than 140mm Hg .** Similar to the present
findings, diabetes was also an important risk factor
for the progression of MIL.>* The risk of MI was
higher in diabetic females as compared to diabetic
male.?® Our outcomes were also similar to studies
which stated that increased duration of smoking
correspondingly incremented the occurrence of MI.%
The present study revealed that positive family
history acts as risk factor in the development of MI.
Five families were included for geno typing of SNP
rs4986790 and rs4986791. Heart familyl (HF1)
showed pro-band with T/T homozygous mutation
for wild type allele while one of siblings had
heterozygous mutation for 4986791C/T. In heart
family2 (HF2), pro-band and his brother had T/T
homozygous mutation for wild type allele while one
of pro-band’s offspring showed heterozygous
mutation for 4986791 C/T. In some of our selected
families, all diseased members showed T/T
homozygous mutation for wild type allele with
rs4986791.While in other selected heart families had
normal homozygous genotype AA with rs4986790.
These findings were similar to a study in which first-
degree relative of a patient with MI themselves had a

substantial higher risk of MI.2 The case control part
of present study found that 1196C/T (Thr3991le;
rs4986791) on TLR4 gene was connected with MI
onset in Pakistani population. We also found
frequency of Tallele was more in patients than
controls. After meta-investigation, Sheng-et al »
proposed that rs4986791 is negatively linked with
heart disease in Asians. Our results were also in
contrast with a study done by Koch et al.** They
claimed 1196C/T (Thr3991le; rs4986791)
polymorphism of TLR4 gene or haplotypes based on
the polymorphism were not linked with MI. Current
study also determined that 896A/G (Asp299Gly;
rs4986790) on TLR4 gene was not associated with
MI. We observed that all members (normal and
diseased) had similar homozygous genotype AA.
These findings were similar to another study in
which no relationship of the 896A/G SNP with MI
was detected in the white US men population.’' In
another study by Ameziane et.al.!* showed that the
Gly299 allele of the TLR4 gene was associated with
a decreased risk of acute coronary events in
European white subjects, an effect that might
involve decreased levels of inflammatory mediators.
The frequency of SNP 896A / G variants in the
TLR4 gene between the controls and patients did not
differ (P =0.286). As a result of gene and allele
frequencies it was concluded that TLR4 gene was
not linked with MI in Croatian Patients.*

Limitations:

Current study was limited by the sample size, we
recommend doing further a large-scale family
association study for better understanding of the
association of cousin marriages with onset of
myocardial infarction at genetic level.

CONCLUSION

At the end, it can be concluded that high BMI,
positive family history, smoking, hypertension,
diabetes, and 1196C/T (Thr3991le; rs4986791) on
TLR4gene were strongly responsible for the onset
of MI in different families of Pakistani population.
There was no association found between rs4986790
and MI. By family clustering study for genetic
analysis, those siblings that have risk genotype can
save themselves in future from onset of disease or
can delay the disease onset by changing their
lifestyle. However other studies with greater sample
size are needed to verify our results.
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