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AB S TR AC T

Objective(s): The aim of this study was to investigate the association between HLA class
I alleles (HLA-A*02, HLA-A*24, HLA-Cw*08, HLA-B5401) and proviral load in HTLV-I associated myelopathy/tropical spastic paraperesis (HAM/TSP) patients in Iranian population.
Materials and Methods: 20 new cases of HAM/TSP patients and 30 HTLV-I infected
healthy carriers were recruited. Peripheral blood samples were collected. Peripheral
blood mononuclear cells (PBMCs) were isolated. DNA was extracted from PBMC.HTLV-I
proviral load was calculated by Taqman quantitative real time polymerase chain reaction (qRT-PCR). PCR sequence-speciﬁc primer (PCR-SSP) reactions were performed to detect HLA-A, HLA-B and, HLA-Cw alleles.
Results: There was no signiﬁcant difference in sex and age between asymptomatic and
HAM/TSP group. The Mann-Whitney U test was used to compare proviral load between
HAM/TSP patients and healthy carrier. Provirus load of HAM/TSP patients was signiﬁcantly
higher than that of HCs (P=0.003, Mann–Whitney U test).Odd ratio was calculated to determine association between class I alleles including (HLA-A*02, HLA-A*24, HLA-Cw*08)
and risk of HAM/TSP development. We couldn’t find any association between these class
I alleles and risk of HAM/TSP development in our study. In our survey HLA-A*02, HLA-A24,
HLA-Cw*08 didn’t have protective effect on proviral load (P=0.075, P=0.060 and 0.650
Mann–Whitney U test respectively).
Conclusion: In conclusion, certain HLA alleles with protective effect in one population
may have not similar effect in other population. This may be because of pathogen polymorphism or host genetic heterogeneity and allele frequency in desired population.
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Introduction
Human T-lymphotropic virus type1 (HTLV-I) was the first
human retrovirus discovered in 1977 (1). It has been demonstrated to be etiological agent in adult T cell leukemia

(ATL) and a progressive neurological disease called HTLVI associated myelopathy/tropical spastic paraparesis
(HAM/TSP) (2-3).This neurological disease manifested as a
progressive and slow spastic paraparesis without remis-
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sion(4). The vast majority of HTLV-I-infected individuals
are clinically asymptomatic; less than 5% of infected individuals develop HAM/TSP (5). Although the risk factors
causing different manifestations of HTLV-I infection are
not fully understood, the pathogenesis of HTLV-I-associated diseases is thought to be in part due to proviral load
or virus-infected cell burden variations (6-7). The population association studies suggested that both viral and
host genetic factors influence the outcome of infection
(8-9). Human leukocyte antigen (HLA) class I genes, have
been associated with outcome in many human infections
and it is among host genetic factors that have effect on
manifestation of HAM/TSP. Speciﬁc HLA alleles have been
linked to protection from developing HAM/TSP, whereas
other HLA alleles have been correlated with an increased
risk of developing HAM/TSP (9-10). The viral protein Tax,
encoded within the pX region, has been demonstrated to
be a critical factor for host genomic activation and viral
gene expression(11). Studies have indicated that the HLAA*02 allele has a protective role in HAM/TSP disease (12).
It has been suggested that a strong antiviral cytotoxic T
lymphocytes (CTL) response is initiated by individuals
with this HLA type by virtue of its high binding affinity
to the Tax (residues 11–19) peptide, resulting in targeted
killing of HTLV-I-infected cells and a subsequent low
proviral DNA load, thus can protect the infected subject
from HAM/TSP. HLA-Cw*08 allele is independently and
signiﬁcantly associated with a lower proviral load and a
lower risk of HAM/TSP (12). Furthermore, in vitro analysis
demonstrated that tax301-309 peptide binds strongly to
HLA-A*24 and reduces proviral load(13).In contrast, HLAB*5401 is associated with an increased susceptibility to
HAM/TSP (10). In this study association between HLA class
I allele including: HLA-A*02 ,HLA-Cw*08, HLA-B5401 and
HLA-A*24 and proviral load were investigated in northeastern Iran, an endemic area of HTLV-Iin Middle East (9).

Materials and Methods
Patients

Peripheral blood samples were obtained from 20 new
cases of HAM/TSP patients who did not receive any medication and 30 healthy carrier from blood donors of the
Blood Transfusion Centre, the headquarter of Khorasan
Razavi. The study was approved in medical ethic committee (project code: 900183) of Mashhad University of medical sciences (MUMS). An informed consent was obtained
from all individuals. The diagnosis of HAM/TSP was made
in accordance with World Health Organization criteria
(14). HTLV-I infection was confirmed by PCR. Peripheral
blood mononuclear cells (PBMCs) were isolated from
EDTA-treated blood samples by a Histopaque-1077 (Sigma,
Germany) density gradient. DNA was extracted using an
available commercial kit (DNA blood mini kit, Qiagen
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Germany).

HTLV-I proviral load assay
To assess the HTLV-I proviral load, a Taqman quantitative real time polymerase chain reaction (qRT-PCR) was
performed using an available commercial kit (Novin
Gene, Iran). In short, a Taqman quantitative real time
PCR method was carried out to measure the proviral load
of HTLV-I in PBMCs by a corbet Rotorgen Q (Qiagen, Germany) Real-Time PCR machine. The HTLV-I copy number
was calculated by comparing with the quantification of
the albumin gene as the reference gene. HTLV-I and albumin DNA concentrations were calculated using standard
curves. The HTLV-I proviral load was calculated as the ratio of HTLV-I DNA copies number / albumin DNA copies
number / 2 × 104 and expressed as the number of HTLV-I
proviruses per 104 PBMCs (15).

HLA typing
PCR sequence-speciﬁc primer(PCR-SSP) reactions were
performed to detect HLA-A, HLA-B and, HLA-Cw(16). HLAA, HLA -B and HLA-Cw were typed to two digits by PCR-SSP
method. The kits Texas BioGene ABC SSP Tray (Texas BioGene, Taiwan,) were used to amplify exons 2 & 3 of HLAA, HLA-B and HLA-C loci according to the manufacturer’s
instruction. PCR products were separated by electrophoresis on a 2% agarose gel stained with ethidium bromide
and evaluated under UV light. The sizes of PCR products
were estimated according to the migration pattern of a
100-bp DNA ladder. All the gels were documented and the
pattern of positive bands was analyzed using software
(Morgan™ SSPal HLA Typing Analysis Software).

Results

A total of 50 samples (HAM/TSP group: 20 subjects,
Carrier group: 30 subjects) were analyzed. There was no
signiﬁcant difference in sex and age between asymptomatic and HAM/TSP group. The HTLV-I DNA copy mean in
asymptomatic carrier was 206.0±85 per 104 PBMC and in
HAM/TSP patient was 677±14. Provirus load of HAM/TSP patients was signiﬁcantly higher than that of HCs (P=0.003,
Mann–Whitney U test).
To examine association between HLA class I alleles and
HAM/TSP HLA-typing was performed by PCR-SSP method
to determine HLA-A*02, HLA-Cw*08, HLA-A*24 and HLAB*54 in 50 HTLV-I infected individuals (20 HAM/TSP and
30 asymptomatic carriers).we couldn’t find any association between these class I alleles including (HLA-A*02,
HLA-A*24, HLA-Cw*08) and risk of HAM/TSP development.

HLA-A*02, HLA-Cw*08 and HLA-A*24 are not associated
with a lower risk of HAM/TSP and a lower provirus load
in Iranian HTLV-I-infected
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Figure 1. Proviral load in HAM/TSP and healthy carrier
Table 1. HLA-A*02, HLA-Cw*08 and HLA-A24 were not associated with a
lower risk of HAM/TSP

HLA allele

HAM/TSP

Healthy carrier

HLA-A*02+

6

HLA-A*02-

14

23

HLA-Cw*08+

3

4

HLA-Cw*08HLA-A*24+
HLA-A*24-

17
6
14

7

OR
1.40

1.14

26
8

1.18

22

In our survey HLA-A*02, HLA-A24, HLA-Cw*08 didn’t
have protective effect on proviral load (P=0.075, P=0.060
and 0.650 Mann–Whitney U test respectively). Also we
couldn’t find HLA-B*5401 in our study population, because this allele is not prevalent in Iranian population.
It is known to be almost exclusively found in East Asian
populations.

Discussion

The differences between individuals in the quality and
quantity of the immune response to a given pathogen
largely depend on polymorphism in genes that control
the immune response (17). The list of candidate gene
polymorphisms is long. However, the human leukocyte
antigen (HLA) is the most important group of candidate
genes, because of their central role in the immune response. The power of candidate gene studies is limited
by the choice of candidate genes, whereas the effectiveness of genome-wide searches for genetic determinants
is affected by the low statistical power after correction
for multiple statistical tests(8). In this study, we analyzed
the effect of HLA class I alleles including HLA-A*02 ,HLACw*08 ,HLA-B*5401 and HLA-A*24 on HTLV-I proviral load
and risk of HAM/TSP development. HTLV-I Tax301-309 is
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newly identified as an immunodominant epitope restricted to HLA-A24. It has been demonstrated that the
frequency of HTLV-I Tax301-309-specific CTLs is higher in
HAM/TSP patients than in ACs and negatively correlated
with the HTLV-I proviral load in both HAM/TSP patients
and ACs (13). We have analyzed the effect of HLA-A24 allele
on HTLV-I proviral load and risk of HAM/TSP development
in our study but we couldn’t find any correlation between
this allele and proviral load (P=0.060). Kagoshima cohort
of HAM/TSP is the world’s largest study which surveys the
effect of HLA genes on HAM/TSP development. In the Kagoshima population, an association between HLA-B*5401,
HLA-A*02 and HLA-Cw*08 and the outcome of HTLV-I
infection has been reported, where HLA-A*02and HLACw*08 genes were each independently associated with
a lower HTLV-I provirus load and with protection from
HAM/TSP, whereas HLA-B*5401 was associated with an increased susceptibility to HAM/TSP (10). HLA-A*02 is a common allele in our population and elsewhere. We believe
that this is why it has been possible to estimate the effect
of this allele in this survey. In our study we couldn’t find
any correlation between HLA-A*02, HLA-Cw*08, (P=0.075,
P=0.650 irrespectively) and HTLV-I proviral load. There
are signiﬁcant differences between populations in the
genetic contribution to susceptibility to HAM/TSP, since
HLA-B*5401 is frequent allele in Japan and in East Asian
populations, but it is rare in other populations including
Iran (18). We couldn’t find this allele in our asymptomatic
carrier and HAM/TSP patients. The main cause for this
discrepancy between our study and previous analysis is
attributable to differences between HLA allele frequency
in different population. Our finding suggests that frequency of certain HLA class I allele, which has important
effect on outcome of HTLV-I infection, is one of the most
crucial factors in defining the outcome of infection in different ethnic population. Also geographical variation in
pathogen polymorphism is superimposed on this host
genetic heterogeneity (19). The best example is HLA-A*02
allele which binds with different strength to different Tax
protein variants (20). According to this background, the
most practical approach to survey the effect of certain
HLA allele in development of HAM/TSP is to consider its
frequency in desired population. Certain HLA alleles with
protective effect in one population may have not similar
effect in other population. This may be because of pathogen polymorphism or host genetic heterogeneity.

Acknowledgment

This study was supported by the Vice Chancellor of Research, Mashhad University of Medical Sciences, Mashhad, Iran.

References

Iran J Basic Med Sci; Vol. 16, No. 3, Mar 2013

Association between HLA and HTLV-I proviral load in HAM/TSP
1. Poiesz BJ, Ruscetti FW, Gazdar AF, Bunn PA, Minna JD, Gallo RC. Detection and isolation of type C retrovirus particles from fresh
and cultured lymphocytes of a patient with cutaneous T-cell
lymphoma. Proc Natl Acad Sci 1980; 77:7415-7419.
2. Gessain A, Vernant J, Maurs L, Barin F, Gout O, Calender A. Antibodies to human T-lymphotropic virus type-I in patients with tropical spastic paraparesis. Lancet 1985; 326:407-410.
3. Osame M. HTLV-I-associated myelopathy; A new clinical entity. Lancet 1986; 1031-2.
4. Cartier LM, Cea JG, Vergara C, Araya F, Born P. Clinical and neuropathological study of six patients with spastic paraparesis associated with HTLV-I: an axomyelinic degeneration of the central
nervous system. J Neuropathol ExpNeurol 1997; 56:403-413.
5. Kaplan JE, Osame M, Kubota H, Igata A, Nishitani H, Maeda Y, et al.
The risk of development of HTLV-I-associated myelopathy/tropical spastic paraparesis among persons infected with HTLV-I. J.
Acquir Immune Defic syndr 1990; 3:1096.
6. Vine AM, Heaps AG, Kaftantzi L, Mosley A, Asquith B, Witkover A, et
al. The role of CTLs in persistent viral infection: cytolytic gene
expression in CD8+ lymphocytes distinguishes between individuals with a high or low proviral load of human T cell lymphotropic virus type 1. J Immunol 2004; 173:5121-5129.
7. Azarpazhooh MR, Hasanpour K, Ghanbari M, Rezaee SAR, Mashkani
B, Hedayati-Moghaddam MR, et al. Human T-lymphotropic virus
type 1 prevalence in Northeastern Iran, Sabzevar: an epidemiologic-based study and phylogenetic analysis. AIDS Res Hum Rretroviruses 2012.
8. Bangham CRM, Osame M. Cellular immune response to HTLV-I. Oncogene 2005; 24:6035-6046.
9. Rafatpanah H, Pravica V, Farid Hosseini R, Tabatabaei A, Ollier W,
Poulton K, et al. Association between HLA-DRB1* 01 and HLA-Cw*
08 and outcome following HTLV-I infection. Iran J Immunol
2007; 4:94-100.
10. Jeffery KJM, Siddiqui AA, Bunce M, Lloyd AL, Vine AM, Witkover AD,
et al. The influence of HLA class I alleles and heterozygosity on
the outcome of human T cell lymphotropic virus type I infection.

Iran J Basic Med Sci; Vol. 16, No. 3, Mar 2013

Taghaddosi M et al
J Immunol 2000; 165:7278-7284.
11. Kubota R, Hanada K, Furukawa Y, Arimura K, Osame M, Gojobori T,
et al. Genetic stability of human T lymphotropic virus type I despite antiviral pressures by CTLs. J Immunol 2007; 178:5966-5972.
12. Jeffery KJM, Usuku K, Hall SE, Matsumoto W, Taylor GP, Procter J, et
al. HLA alleles determine human T-lymphotropic virus-I (HTLV-I)
proviral load and the risk of HTLV-I-associated myelopathy. Proc
Natl Acad Sci 1999; 96:3848-3853.
13. Kubota R, Takenouchi N, Matsuzaki T, Takashima H, Izumo S.
HLA-A24-restricted HTLV-I-specific CTL response reduces the
HTLV-I proviral load but the HLA increases the risk of HAM/TSP.
Retrovirol 2011; 8:A113.
14. Osame M, Blattner WA, editors. Review of WHO Kagoshima meeting and diagnostic guidelines for HAM/TSP1990: Retrovirol.
15. Rafatpanah H, Rezaee A, Etemadi MM, Hosseini RF, Khorram B, Afsahr L, et al. The impact of interferon-alpha treatment on clinical
and immunovirological aspects of HTLV-I-associated myelopathy in northeast of Iran. J Neuroimmunol 2012.
16. Zetterquist H, Olerup O. Identification of the< i> HLA-DRB1∗ 04,DRB1∗ 07</i>, and< i>-DRB1∗ 09</i> Alleles by PCR Amplification
with sequence-specific primers (PCR-SSP) in 2 hr. Hum Immunol
1992; 34:64-74.
17. Allison A, editor. Polymorphism and natural selection in human
populations. Cold Spring Harbor symposia on quantitative biology. Cold Spring Harb Lab Press; 1964.
18. Middleton D, Menchaca L, Rood H, Komerofsky R. New allele frequency database. Tissue antigens [serial online] 2003; 61:403407.Available at: http://www. allelefrequencies. net.
19. Gastaldello R, Iñiguez AM, Otsuki K, Lamas G, Balangero M, Barbas
MG, et al. HTLV type 1 genetic types among native descendants in
Argentina. AIDS Rres Hum Retrov 2008; 24:1139-1146.
20. Furukawa Y, Yamashita M, Usuku K, Izumo S, Nakagawa M, Osame
M. Phylogenetic Subgroups of Human T Cell Lymphotropic Virus
(HTLV) Type I in the tax Gene and Their Association with Different
Risks for HTLV-I-Associated Myelopathy/Tropical Spastic Paraparesis. J Infect Dis 2000; 182:1343-1349.

267

