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ABSTRACT

CTLAA4 is well known that it is expressed in activated T-lymphocyte, and can be distinguished
in cancer phenomena as well as many chronic diseases. This study was designed aiming to
find a correlation between CTLA-4 and Rheumatoid Arthritis (RA). This research was
carried out at Baghdad Teaching Hospital, Medical City, Baghdad, Irag. In this study, 245
patients diagnosed with rheumatoid arthritis and 188 healthy volunteers' individuals (control
group) were selected randomly. The diagnosis of the RA to both patients group and healthy
individuals were characterized according to a certain protocols. The sequence of four (JO31,
CT60, +49, and MH30 genotypes) were carried out using PCR-DGGE. The polymorphisms
(SNPs) were genotyped for the control and the patients and the distribution of the genotypes
was carried out according to HWE (P<0.05) for the two groups. The effect of two alleles on
the susceptibility of RA, were investigated thoroughly, and there was a major association
between the CT60, +49 alleles with the risk of RA (OR 1.43, 95%CI (1.14-1.89), and the P-
value 0.004 for CT60), while for +49 it was (OR 1.38, 95%CI (1.04-1.77) and the P-value
0.009). There is a significant correlation between CTLA-4 genes and Rheumatoid Arthritis
(RA) and both CT60 and +49 can be the main reason for RA, while JO31 and MH30 are not
associated with CTLA-4.
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INTRODUCTION

Cytotoxic T Lymphocyte Associated protein 4
(CTLAA4), is a well know protein receptor that
regulates the responses of the immune system
and that’s why it is known “immune
checkpoint” due to its role on some immunity
pathways (18,41) . CTLA4 is expressed in
activated  T-lymphocyte and can be
distinguished in cancer phenomena (23, 24).
However, the variances in genes will increase
the susceptibility and the possibility of
diseases that are related to the autoimmune
system and one of the main factors that’s
increase the risk in cancer the coding of the
gene which may regulate the response of the
immune system downward (8). In 2015,
Walker and Sansom (36) showed that the
effect of CTLA4 inhibition can be noticed by
binding with B7 to form CTLA-4-B7 to
suppress the antigen cells, and in 2017 Walker
(37) again confirmed that the CTLA-4-B7
function is to bind with the secondary signal to
activate the response of the immune system. In
2017 Lo (21) and Abdel-Mota, on a study on
mice, they showed that decreasing the CTLA-
4 amounts will cause fatal and autoimmunity,
and this deficiency is associated with a lot of
diseases such as; Rheumatoid arthritis (karemi
references), type 1 diabetes (30) , Lupus (16),
Celiac disease (11), and a lot more. In this
study, the research focus on the risk of
increase of autoimmune diseases in particular
Rheumatoid Arthritis (RA) (27) which a
disease that is considered as a chronic, and
rheumatic inflammation which ultimately
cause destruction in the joint that’s end with
disability and complications (22 , 31) in the
whole joint system which characterized by the
physicians as autoimmune disease that could
also be related to the interaction of the
mammals with the environment as well as the

polymorphisms in certain genes (genetic
factors), and until now, and with the help Of
GWAS technology, it has been characterized
more than 100 gene were associated with RA
(38). However, all these studies need more
investigation (26). Understanding the risk
factor of the gene and its association with RA
pathogenesis, it is essential to study and
investigate the pathology of RA from the
standpoint of genomes role (2, 9, 12). The
current study focus on a certain protein
receptor CTAL4 and its association with RA
due to its relation with, autoimmune, and its
role in the immunity pathways such as the
possibility of variation in code of some
genomes.

MATERIALS AND METHODS

This study was carried out at Baghdad
Teaching Hospital , Medical City , Baghdad ,
Irag. In this study, 245 patients diagnosed with
RA were selected in this study (177 females
and 68 males) with average mean age around
46 (46.15) while the healthy individuals
(control group) were 188 consist of 133
females and 55 males with average mean age
around 45 (45.08) and they were selected
randomly as volunteers from the same area,
they were characterized by specialists that they
do not have any health issues or any diseases
that related to RA. The diagnosis of the RA to
both patients group and healthy group (control
group) were characterized according to the
protocols depicted by Arnett et al., 1988 (3).
The genotype sequences to certain genes were
identified using PCR-DGGE, and the
procedure was carried out according to the
protocol explained by Ying Wu et al., 1998,
and Vanessa et al., 1999 respectively( 35 ,39).
Table 1 shows the fragment of PCR-DGGE,
the bp represent the based pair, while the Ty, is
the temperature that was annealed in the test.

Tablel.PCR-DGGE primers to the detected SNP

Fragment Primer 5°-3’ Tn(°C) Size of fragment
(bp)

JO31 [32GC] 56 °C = 149
GTATCATCTCAATGGGTTGTTCC
GCAGGCGGACAACACAAA

CT60 [32GC] AAGTCATTCTTGGAAGGTAT 50 °C =220
CAACTGTAATGCCTGTGATA

+49 [32GC] CCTGAAAGGTTTTGCTCTA 51°C =196
AGAAGACAGGGATGAAGAG

MH30 [32GC] 58 °C =175
AATGCTCAGTTTTATGACCCAA
TGCCCATCAGCAGCCTAT
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The frequencies of allele and the genotype
were considered and calculated for both
control group and the patients group and the
confirmation of HWE (Hardy-Weinberg
Equilibrium) along with x? which was applied
to determine the difference in the genotype
between control and patients statistically, the
analysis was carried out according to Tang et
al., 2002 (32). The P-value was considered

significant when its value is less than 0.05
(P<0.05).

RESULTS AND DISCUSSION

Four Single nucleotide polymorphisms (SNPs)
were genotyped for the control and the patients
188 individuals, and 245 RA patients
respectively, Table 2 shows the distribution of
the genotypes was carried out according to
HWE (P<0.05) for the two groups (control and
RA patients).

Table 2. Distribution of the genotypes under investigation

Control (188) RA Patients (245) P-value X2
JO31
GIG 77(40.9%) 112(45.7%)
T 19(10.2%) 27(11.09%) 0.298 1.99
GIT 92(48.9%) 106(43.3%)
CT60
GIG 63(33.5) 119(48.5%)
AA  23(12.2%) 25(10.1%) 0.006 10.23
GIA 102(54.3%) 101(41.4%)
+49
GIG  61(325%) 113(46.1%)
AIA 27(14.6%) 31(12.6%) 0.019 7.69
GIA  100(52.9%) 101(41.3%)
MH30
GIG  83(46.8%) 108(44.1%)
CIC  14(7.4%) 31(12.6%) 0.098 3.95
GIC  86(45.8%) 106(43.3%)

The four SNPs and the frequencies of their
genotypes (using HWE) were showed in table
2 for both control and patients groups, and it is
very clear that JO31 and MH30 were not
shown any significant differences between
control group and RA patients group, on the
other hand, CT60 and +49 genotypes shows a
significant differences between control group
and RA patients group (P<0.006, P<0.019
respectively), this indicates that these two

genotypes (CT60 allele G and +49 allele) were
related and associated to the increasing of RA
risk. Table 3 shows the effect of these two
alleles on the susceptibility of RA, and as it is
clears, there is a major association between the
CT60, +49 alleles with the risk of RA (OR
1.43, 95%Cl (1.14-1.89), and the P-value
0.004 for CT60), while for +49 it was (OR
1.38, 95%CIl (1.04-1.77) and the P-value
0.009).

Table 3. Effect of four alleles on the RA susceptibility

Control RA Patients  OR (95%Cl) P-value X?
JO31
G 238(63.4) 325(66.5) 1.08(0.79-1.44) 0.317 1.08
T 137(36.6) 164(33.5) 0.88(0.67-1.148)
CT60
G 224(59.8) 342(69.9) 1.43(1.14-1.89) 0.004 8.92
A 151(40.2) 147(30.1) 0.73(0.58-.94)
+49
G 225(60.1) 332(67.9) 1.38(1.04-1.77) 0.009 6.71
A 150(39.9) 157(32.1) 0.75(0.55-0.96)
MH30
G 261(69.7) 321(65.6) 0.85(0.67-1.11) 0.225 1.28
c 114(30.3) 168(34.4) 1.19(0.92-1.53)

The haplotypes that possibly constructed by
CT60 and +49 was also analyzed; also the
frequencies of haplotype were predicted using
HyPop program to reach the maximum
expectation, the analysis shows that there is a
disequilibrium association with two haplotypes
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sets of SNPs in the control individuals, while
the association was with four in patient group.
Table 4 shows the correlation between the
CTLA-4:+49:CT60 estimated and the RA
haplotypes.
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Table 4. Correlation of predicted haplotypes of CTAL-4 +49:CT60 with RA
Haplotype Control % Patients % OR (95%Cl) X2 P-value
+49A: CT60A 109(29.06)  107(21.88)
+49G: CT60A 37(9.87) 47(9.61) 1.43(0.87-2.36)  2.81 0.0975
+49A: CT60G 42(11.21) 59(12.07) 1.55(1.01-2.42) 4.25 0.0416
+49G: CT60G 187(49.86) 276(56.44)  1.58(1.19-2.12)  10.16  0.0012
The haplotype of +49A: CT60G and +49G: International. 2014: 513915.

CT60G have further frequency than +49G:
CT60A, and +49A: CT60A, and by comparing
the findings of these four haplotypes between
control individuals and the patients, there is a
significant difference in p-value, X?, as well as
in OR (95%Cl), ultimately, the calculated p-
value was 0.0012 for +49G: CT60G, and it
was 0.0416 for +49A: CT60G which indicates
an important correlation between these
haplotypes (CTAL-4 +49:CT60) with the RA.
The significance of CTLA-4 molecule is its
role on the production of IL-2 as well as on its
receptors and the soluble CTLA-4 (SCTLA-4)
which is allied with the diseases of the
autoimmune system such as Systemic
Sclerosis, Systemic Lupus Erythematosus, and
Thyroid Disease (4 , 25). The findings of the
current study showed that there is no important
correlation between CTLA4 with JO31 , and
MH30 with RA .On the other hand there is a
susceptible effect and risk of RA with other
two SNPs (CTLA-4 with CT60, and +49) (10
,14). it is very important to mentioned that
these findings are based on study on Iraqi
population which cannot be applicable on
other population due to the difference in genes.
The polymorphism of CTLA-4-+49 was
genotyped widely in many autoimmune
diseases such as RA (20, 34) Behcet's Disease
(1), pathogenesis of Graves' disease (19), Oral
Lichen Planus disease (6), and systemic lupus
erythematosus and its geographical
distribution (17). The polymorphism of
CTLA-4 and CT60 was also genotyped widely
in a lot of autoimmune diseases suach as; RA
(28, 33), Thalassemia (29), Sjogren Syndrome
(7), Polymorphism in Renal Cell Cancer (5),
Production of Thyroid Autoantibody (40) ,
Polycystic ovarian syndrome (13,15).
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