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Abstract

Ankylosing spondylitis (AS) is a chronic inflammatory rheumatism characterized by a predominantly axial
(spinal) localization, followed by joint damage and enthesis. The AS may be associated with other conditions such
as reactive arthritis, psoriatic arthritis, chronic inflammation of the intestine and pulmonary manifestation. In this
case, we speak of Spondylarthroparies (SPA). The etiology of AS is not well known, however, genetic factors as well
as environmental factors can play a very important role in the onset of the disease. Although several genes appear
to be associated with SA, the concept of genetic ground relies heavily on the association with HLA-B27 specificity.
Recently, the MICA gene has aroused the interest of several studies of associations M/CA and autoimmune diseases
(MAI), in particular, the association MICA and SA. In our work, we are interested in the polymorphism existing at
exon 3 and which encodes the a2 domain of the MICA protein. This polymorphism has the position 129 either
the methionine (met) allele or the valine (val) allele. MICA proteins with methionine residue at position 129 react
strongly with its NKG2D receptors found on the surface of NK and LT, thereby increasing the cytotoxicity threshold.
In contrast, MICA proteins that have a valine residue at the same position have a low affinity with NKG2D. This
weakens the threshold of cytotoxicity. The aim of our work is to look for the associations between the polymorphism
MICA met129val and the SA in a sample of 90 cases suffering from the SA and 78 controls, within the population of
western Algeria. We then tested the effect of this polymorphism on HLA-B27 status. Finally, we looked for a possible
association between the MICA-129 genotyping and the early onset of SA. The results show that the MICA-129met
allele is strongly associated with SA in patients compared to controls since it is found at an allelic frequency of 0.54
vs 0.30 (p=11.10-6). On the other hand, the MICA-129val allele is strongly found in the controls than in the cases,
with a frequency of 0.70 vs 0.46 (p=11.10-4). However, the polymorphism MICA met129val showed no synergistic or
independent effect on the distribution of HLA-B27 specificity in either cases or patients. It is interesting in this case
to study other interactions between this polymorphism and other genes or alleles already associated with SA. In our
work, we could not determine the effect of MICA-129 genotypes on the early onset of the disease, as reported by

another similar study carried out in an Algerian population.

Keywords: Ankylosing spondylitis; HLA-B27; MICA; NKG2D;
Cytotoxicity

Introduction

Ankylosing spondylitis (AS) or rheumatic pelvispondy is the
second chronic inflammatory rheumatism after rheumatoid arthritis.
SA mainly affects the vertebral column (cervical spine, dorsal spine
and lumbar spine) and peripheral joints. Ankylosing Spondylitis is a
systemic inflammatory disease of multifactorial origin, both polygenic
and environmental. The main genetic predisposition factor is located
in the HLA region. The disease is, in fact, significantly associated with
the HLA-B27 antigen in different ethnic groups. Other genes would
appear to be associated with SA including MIC genes. Indeed, the MIC
genes belonging to the MHC and neighbouring the HLA-B locus code
for MICA and MICB proteins, with restricted distribution. Unlike
class I molecules, whose expression is ubiquitous, PCM molecules are
expressed preferentially on epithelial and fibroblast cell lines [1] on
tumor cell lines of epithelial origin as well as on some freshly isolated
tumors [2]. Its normal expression is restricted to the gastrointestinal
epithelium and to the cortical thymic epithelium [3]. MIC molecules
have no known role in antigen presentation but appear to increase
the immune response through a trigger complex between its DAP-10
receptors and their NKG2D ligands expressed on NK (Natural Killer)
lymphocytes and certain activated populations of T-lymphocytes alpha/
beta (LT which possess a TCR composed of two a and B glycoproteins)
and LT gamma/delta (LT with a TCR composed of y and § glycoproteins.
These LTs are less abundant than LTaf since they Are found at 5% of
the total LT and more precisely in the intestinal mucosa) [4,5]. In the

normal state, the expression of MICA is weak on the surface of the
epithelial cell and is not sufficient to lead to the activation of NK and
T lymphocytes. In case of cellular stress (infection, tumor, heat shock),
The increase in expression of MICA delivers a co-stimulation signal
allowing activation of NK and LT. Effector T lymphocytes are activated
by antigenic recognition (MHC/antigenic peptide/TCR interaction),
and co-stimulated by interaction between NKG2D receptor and
MICA molecules. This conjunction of events leads to the proliferation
of specific T cells, as well as the activation of cytotoxic functions and
production of cytokines. The MICA and MICB molecules, described by
the Spies et al. [6] share only about 30% protein homology homologies
with classical HLA class I molecules Extracellular [1]. To date, there
are no known functional differences between MICA and MICB. A
polymorphism of the MICA molecules has recently been described and
which concerns a dimorphism at position 129 of the alpha2 domain.
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Proteins possessing the amino acid methionine (met) at position 129
have a high binding affinity to NKG2D, whereas proteins with an amino
acid valine (val) in the same position have a low affinity. This affects
the activation threshold of NK cells and T cell modulation [7]. Having
taken these data as a basis, we assume that the polymorphism MICA
met 129 val could influence the course of SA development. Thus, we
were interested in studying the implication of the polymorphism MICA
met 129 val in the occurrence of SA in a sample of the population of
western Algeria.

Materials and Methods

We carried out a case/control study which covered two populations:
Control population composed of 78 unrelated individuals, originating
from western Algeria and not suffering from any autoimmune disease,
and population of Spondyloarthritis patients Ankylosante, composed
of 65 women and 25 unrelated men, all from western Algeria and
recruited from the Rheumatology Department, CHU Oran, according
to the criteria of Amor [8]. In order to carry out our study, we followed
three steps: DNA extraction by the Salting Out technique, amplification
by nested PCR of exon 3 of the MICA gene, and finally, Digestion with
restriction enzyme Rsal We first amplified a fragment of 2 Kb, from
the first intron to the fifth. Second, we amplified exon 3 encompassing
the 129val polymorphism, using the amplification product of the first
PCR (Figure 1). In order to carry out these two amplifications, we
have arranged two pairs of primers: A sequence-specific primer pair
that are at the end of the large fragment (2 Kb), and another sequence-
specific primer pair that encloses exon 3 (127 bp). The sequences and
the amplification conditions for the two pairs of primers are grouped in
the Table 1. After amplification of exon 3 of the MICA gene, digestion
is carried out in order to determine the presence or absence of the
polymorphism which is localized at the level of the codon129. In the
case where the site is absent, the amplified DNA will keep the same
size of 127 bp, which means that the enzyme does not generate a cut
(Table 2).

Statistical Analysis

The statistical analysis was carried out by the compliance test x*

2 kb

a,b,c,d,eandf:Samples

Figure 1: Result of the test of the first amplification of the samples studied by
nested PCR.

PCR Primers DNA sequences 5’ to 3’ Anmfalmg of
primers
Foward ', -arreTTGTCCCTTTGCCCGTG-3
MICA- primer
specific PCR| R 68°
CGVeISe | 5 GATGCTGCCCCCATTCCCTTCC-3
primer
Foward ' 5, 3 GGTCTGTGAGATCCATGA-3
MICA-nested| primer 58°
PCR R;‘i’;’:re 5 TGAGCTCTGGAGGACTGGGGTA-3'

Table 1: Conditions of amplification of the large and small fragment.
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\ MICA-129 met/met = MICA-129 metival ~ MICA-129 vallval
\ 127 127
 Rsal 104 104
\ 23 23

Table 2: Correspondence between the fragments of restrictions obtained and the
MICA-129 genotypes.
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Figure 2: Result of the second amplification test Studied by nested PCR.

which makes it possible to evaluate the significance or not of a difference
in distribution, for a given marker, between the patient and control
populations. The evaluation of x” in this study was carried out using the
Epilnfo5.01 software. This software also makes it possible to deduce the
degree of significance p, which corresponds to the blindness probability
that the overall deviation is attributable only to fluctuations in chance.
When the probability p is equal to or less than 0.05 (5%), there is at least
5 chances out of 100 that the distribution results from chance. Thus,
the difference in distribution between patient and control populations
for a given marker is statistically significant and the marker may be
considered associated with the disease. This classical evaluation of x*
is possible when the numbers are greater than 5. If not, it is necessary
to use a Yates correction (number less than 5), or with the Fisher
correction (effective less than 3) [9,10]. The odds ratio (OR) is also used
in cohort and case/control surveys. It allows to appreciate the intensity
of an association between a marker and a disease. OR is an estimate of
the relative risk in the case where it is impossible to measure the risk
of disease in exposed and unexposed subjects [9,10]. The OR is always
higher than the RR, but in the case of rare diseases and when the RR is
not very high, the two measures are very similar (Rumeau-Rouquette et
al. 1993). The evaluation of the RR in this study was obtained using the
Epilnfo 5.01 software.

Results

Results of PCR

For all the DNAs, we obtained the gold of the first PCR a band of the
same size (2 Kb) with a high intensity. It should be noted that we had
no non-specific bands at the gel level (Figure 1). This first amplification
aims to increase the efficiency of the second PCR to amplify exon 3
which encompasses the studied polymorphism (MICA met 129val).
The second PCR allowed us to obtain a small fragment of 127 bp where
the MICA polymorphism plays 129val (Figure 2).

Results of the digestion test with the enzyme Rsal: The reading
of the electrophoresis and after digestion of the DNAs of the patients
showed the 27/90 DNA of the patients carry the MICA-129met/met
genotype, 20/90 DNA of the patients carry the genotype MICA-129val/
val and finally 43/90 DNA of the patients present the genotype MICA-
129met/val. Reading of the electrophoresis of the digested control
DNAs showed the 7/78 DNA of the controls present the MICA-129met/
met genotype, 38/78 DNA of the controls present the MICA-129val/val
genotype, and finally, 33/78 DNA of the controls present the MICA-
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Figure 3: Result of the three profiles of the Rsal enzyme digestion test.

B27+ OR P B27- OR P
met val met val
Cases
e 25(038) 25(038) o ng  6(009) 10(0.15) \o \s
TEr':i(ggNs 7(012)  11(0.18) 110.18) 31 (0.52)

Table 3: Distribution of the MICA allele according to the HLA-B27 status.

MICA- MICA-129met/129val or OR P
129met/129met MICA-129val/129val
Patients under
9 27
40 =36
Pati yetars . 40 NS NS
atients m£>re 18 36
years n=54

Table 4: The distribution of the MICA-129 genotype according to two age groups.

Cases Patients
Allels n=180 n=156 OR P IC
met 97 (0.54) 47 (0.30)
| 83 (0.46 109 (0.70 271 0000011 Ic
va (0.46) (0.70) (1.69<OR>4.36)
Genotypes n=90 n=78
met/met 27 (0.3) 7 (0.09)
valival 20 (0.22) 38 (0.49) 0.0011
met/val 43 (0.48) 33(0.42)

Table 5: Distribution of polymorphism 129 met / val between cases and controls
of western Algeria.

129met/val genotype. Figure 3 shows the electrophoretic profile of the
3 genotypes.

Distribution of MICA alleles 129met/val according to HLAB-27

The analysis of the distribution of the polymorphism of the MICA
gene was carried out both in the presence and absence of the HLA-B27.
The HLA-B 27 study was carried out of the same population by the
team of Messal within the same laboratory [11]. In the presence of
HLA-B27, the analysis will demonstrate a synergistic effect between
the polymorphism and the HLA-B27 specificity. In the absence of
HLA-B27, this stratification could show an independent effect of the
studied polymorphism relative to HLA-B27. In both cases, our results
showed no statistically significant difference. This polymorphism is not
correlated either to the presence of the HLA-B27 specificity or to its
absence, since in the presence of the HLAB- 27, the allelic frequencies
of the MICA-129met and the MICA-129val found in the cases are
identical, i.e. 0.5 for the two frequencies. In the absence of HLAB27,
the allelic frequency of MICA-129met is low compared to that of the
MICA-129val allele, in both cases and controls, making the analysis
non-significant (Table 3).

In our study, this lack of significance may be due to the small

number of subjects involved in HLA-B27 stratification. Effect on 90
cases and 78 controls, only 33 cases and 30 controls were affected by this
stratification, as these DNAs represent the only DNA whose HLA-B27
status was determined (Table 3). It is therefore necessary to stratify all
the cases and controls according to HLA-B27.

Distribution of polymorphism according to age in cases

Ankylosing Spondylitis is a disease that can occur at an early age in
children between 4 to 16 years of age. However, the majority of studies
show that diagnosis is made before the age of 40, whether in HLAB27
+ or B27- patients [12]. To this end, we tried to find an association
between the polymorphism studied and the early age of the disease.
Thus, we have grouped the patients according to two age groups: the
patients under 40 years and those of more than 40 years. We then
studied the distribution of the MICA-129 genotype according to these
two age groups. The results obtained show no association between the
three genotypes found in the cases and the two age groups (Table 4).

Discussion

The analysis of the results of the MICAmet129val genotyping
showed a predominance of the MICA-129met allele in the cases
compared to the controls. Its allelic frequency in the cases is 0.54
whereas it is 0.30 in the controls (p=11.10 -6) (Table 5). It would seem
that the MICA-129met allele is susceptibility by bringing a risk higher
than 1 (OR=2.71). Our results are perfectly consistent with those found
by Amroun and his team in an Algerian population of 129 cases and 76
controls [13]. This suggests a significant association between the MICA-
129met genotype and the disease with genotypic frequencies of 0.81 in
the patients and 0.62 in the controls and a risk of 2.57 which is very
close to that obtained in our present Study Amroun et al. [13]. Analysis
of the distribution of the met/met, met/val and val/val genotypes in the
two groups showed a significant increase in the met/met genotype in
the cases compared with controls (0, 30 vs 0, 09; p=0. 0011) (Table 5).
Concerning age stratification, the results obtained. In our study show
no association between the three genotypes found in the cases and the
two age groups (Table 4). On the other hand, the results obtained by
the Amroun team show an important association between the MICA-
129met allele in the homozygous state and the early form of the disease,
since 60% of the cases, which carry the met/met genotype, Had their first
attack at an early age (15 years), independently of HLA B27. From the
results obtained in the study of Amroun and those of our present work,
it appears that the presence of the MICA-129met allele is a factor of
susceptibility to the occurrence of SA. The expression of this allele could
play a very important role in the MICA-NKG2D interaction. Indeed,
a person carrying the MICA-129met allele, and undergoing cellular
stress, will develop cytotoxicity caused by NK and LT y/9, and this in
gastrointestinal epithelial cells, endothelial cells or fibroblasts Tumor
or viral infections [6,2,14]. This event would activate macrophages
and 70% to 90% of y/6 T lymphocytes with their NKG2D receptor
[12,2]. Thus, a genetically predisposed subject, and in the presence of
a causative agent (stress), will trigger an autoimmune disease such as
spondylarthritis or spondyloarthropathies. The activation signal of NK
cells, in the presence of the MICA-129met allele and in the presence of
stress, dominates the inhibitory signal induced by the recognition of
NKG2D by MHC class I proteins [2]. Thus, while MHC class I proteins
indicate cell integrity to TCR and NK cell receptors, the MICA protein,
for its part, informs cellular stress and thus induces an immune response
even when MHC Class I proteins are the association NKG2D -MICA
depends on a simple amino acid substitution at position 129 in the
alpha2 domain. The variable affinities of the MICA alleles for NKG2D
may affect the activation threshold of NK cells and the modulation of
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T cells. Thus, MICA molecules which carry a methionine instead of a
valine at position 129 have a strong Affinity with NKG2D receptors.
They will increase the activation threshold of cytotoxicity-inducing NK.
On the other hand, molecules carrying the amino acid valine at position
129 have a low affinity for NKG2D thus decreasing NK activation
[7]. From these data, we can understand the effect of MICA-129met
polymorphism on SA by triggering cytotoxicity and autoimmunity in
genetically predisposed individuals and undergoing cellular stressors.
Another study concerning the MICA-129 polymorphism was described
by a Tunisian team on nasopharyngeal cancer. On the other hand, it
showed a strong association between MICA 129val and the disease [15].
This explains why tumor proliferation may be due to the low affinity
between MICA- 129val and NKG2D. Consequently, cellular resistance
is established, thus avoiding their elimination by NK and LT.

This observation seems to contradict the results observed in
the study of the effect of this polymorphism in the occurrence of
autoimmune diseases. Indeed, in the MAL it is the presence of the
MICA-129met allele that is susceptible to the occurrence of these
diseases by the activation of cytotoxicity induced by NK and LT. On
the other hand, in the case of cancers, the absence of NK activation in
subjects with the MICA-129val allele leads to the escape of these cancer
cells to the destructive action of NK. The study on nasopharyngeal
cancer in Tunisia has clearly determined the association MICA- 129val
and the evolution of this cancer. This association also depends on the
HLA-E gene. The HLA-E* 0103/MICA-129met haplotype is associated
with an earlier occurrence of this tumor, whereas the HLA-E* 0101/
MICA- 129met and E* 0103/MICA-129met haplotypes are protective
by delaying. The occurrence of this cancer [15]. The MICA-129val allele
may in this case have an additive role in the onset of the disease and
that the MICA-129met allele could play a protective role by increasing
Cytotoxicity even in the presence of HLA-E, since the latter is the ligand
of the inhibitory receptor CD49/NKG2A expressed on the NK [16]. In
this case, the expression of MICA molecules is a means of controlling
the growth of tumor cells and escaping the immune system [7]. Another
Tunisian study on two cancers, colorectal cancer CRC and gastric cancer
GC are determined that the MICA-129 Val allele was significantly more
frequent in CRC and GC patients than controls (for CRC patients: 65%
vs 55% for the controls, p=0.006, pc=0.012, OR=1.5, and 95% CI (1.11-
2.01); for GC patients: 69% vs. 55% for the controls, p=0.007, pc=0.014,
OR=1.8, and 95% CI (1.17-2.78). Whereas, MICA-129 Met allele was
significantly more frequent in control than in patient groups (for CRC:
35% vs 45%, pc=0.012, OR=0.67, and 95% CI (0.49-0.90); for GC: 31%
vs. 45%, pc=0.014, OR=0.56, and 95% CI (0.35 to 0.87)). The analysis
of the distribution of the different genotypes between the three groups
revealed that the MICA-129 Val/Val genotype is significantly associated
with CRC and patients rather than controls (for CRC: 33% vs 19%,
p=0.006; pc=0.018, OR=2.09, and 95% CI=(1.28 to 3.43); for GC: 41%
vs 19%, pc=1.56 10-3, OR=2.92, and 95% CI=(1.49-5.65) [17]. Other
associations have been described with other MAIs: MICA-A6/Behget
allele in Japanese, MICA-A5.1/Celiac in Spanish, MICA-4/Type 1
diabetes in Koreans, MICA-A9/Psoriasis, MICA-A5, MICA-A5.1/LED
in Italian and MICA-A4/PR. It is interesting to note that all these alleles
have the amino acid methionine at position 129. Thus, the presence of
the MICA-129met allele may be associated with the occurrence of SA
and can also protect against the development of certain cancers and
this, by triggering cytotoxicity via the MICA-NKG2D complex [18].

Conclusion

The gene MICA, genes related to HLA class I molecules, has been

the subject of several studies of associations with different MAI and
this through its various alleles. In our work, we were interested in the
implication of this polymorphism MICA met129val in the development
of the SA in a sample of the population of the Algerian West. We found
a significant association between the MICA-129met allele and SA.

This association is perfectly correlated with the results of the work
carried out in an Algerian population. On the other hand, the MICA-
129 val allele does not appear to be associated with SA or MAI but it is
correlated with the development of cancers. Thus, the presence of the
MICA-129met allele may be associated with the onset of SA and may
also protect against the development of certain cancers by initiating
cytotoxicity via the MICANKG2D complex. It would be interesting to
study MICA met129val polymorphism in other autoimmune diseases,
including chronic intestinal diseases such as Crohn's disease and celiac
disease, for possible association.

Concerning the effect of this polymorphism on the development
of SA in relation to the HLAB27 status, which represents the most
important genetic factor at the onset of SA, the results obtained showed
no synergistic or Polymorphism with respect to HLA-B27 specificity.
It remains interesting to study the influence of this polymorphism on
other HLA or non-HLA genes, already associated with SA, such as the
HLA-DR4 allele of the HLADRBI gene, the HLA-DQBI gene, HLA-
DPBI, IL-1 clusters, the TNFa« gene or also the CARD15 gene.
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