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MAIN DEFINITIONS

Allele — inheritance factor marking a pair alternative version of a
specific trait, for example, genetic material inherited from one parent in locus.
In the literal sense allele is an alternative form of a gene occupying specific
positions (loci) on homologous chromosomes, but just one allele is expressed in
haploid organism.

Allelic gene — different alternative forms of one and the same gene that
are located at identical loci of homologous chromosomes and determine the
phenotypic variety of traits. Gene that codes an alternative form/version of one
and the same trait.

Gene — genes are factors of heredity, stretches of DNA or RNA
molecules the function whereof is determining of specific traits of an organism.
Each gene determines the synthesis of polypeptide molecule of a functionally
active product — RNA or the result of its translation. One gene consists of 500
to 600 pairs of nucleotides. A gene can be established because it has different
alternative forms — alleles the existence whereof is discovered with genetic
analysis. Allelic and non-allelic genes interact.

Genotype — the terms is derived from “haploid genotype”, that is
commonly used to mark combination of alleles of the major histocompatibility
complex of a human on one locus.

Haplotype — is the totality of genes located on one chromosome, unique
combination of alleles of the particular locus that is completely inherited. The
term is derived from “haploid genotype” that is commonly used to mark
combination of alleles of the major histocompatibility complex of a human on
one chromosome. The term has originated due to producing of HLA specificity,

i.e. such specificity that is controlled by connected loci, some HLA haplotypes



are excessively represented in population and this phenomenon is called
linkage disequilibrium — disturbance of connection balance.

HLA haplotype — special combination of alleles of HLA genes on one
chromosome that codes such specific traits or functions as HLA markers of
immune system.

Locus — location of a gene on a chromosome. Location of chromosome
where a gene coding a particular trait is mapping. Genetic locus — particular
gene that is responsible for synthesis of one protein and that is divided from the
neighbouring gene by a recombination.



INTRODUCTION
Topicality of the paper

One of the greatest health problems of the contemporary mankind -
immune deficiency syndrome (AIDS) — appeared at the end of 20th century.
HIV holds the leader position in the group of social infections. AIDS is a
disease engendered by multifactorial aetiology, a virus [1].

This virus is known as the human immunodeficiency virus (HIV) that
causes AIDS — complex of syndromes that causes great changes of immunity in
the result of what death of a patient can be provoked [1,2]. With slow
progressing of HIV infection to the AIDS phase an important factor is sharp
phase of seizure that leads to quick drop of viraemia and this a response of
immunity to the virus infection.

Cell and humoral immune response on HIV is directed to the external
protein coat, and also to other viral proteins that are synthesized in the infected
cells. Cells of different types are susceptible to infection with HIV in vitro.
Coat glycoprotein gp120 HIV-1(in case of HIV-2 gp105) at CD4 cell receptor
shows infection of a cell with the virus. When compared with other cells, the
largest amount of CD4 receptors is located on the upper cytoplasm coat of T
lymphocytes (helpers) [3].

During maturation of immune competent cells the identification marker
CDA4+ forms on the surface of T lymphocytes. It is possible only on cells that
have the 1l class (HLA — I1) antigens of the major histocompatibility complex —
proteins on the plasma membrane. Since these cells have also receptors for
recognition of HLA — 11 class proteins, the CD4+ lymphocytes recognizing the
antigen identity at the same time both an unknown antigen, and HLA — |1 class
proteins, and only in this case their reactive proliferation and immune response

materialize [3].



Human (Human Leukocyte Antigens - HLA) tissue gene occurrence
system is one of the many polymorphological genetic systems that perform
different functions in human body. The most important of them are the
response of genetic control immunity and preservation of immunity
homeostasis [4].

This direction of human tissue compatibility complex became very
topical after in 1980 Nobel Prize winners: Baruj Benacerraf (USA), Jean
Dausset (France) and George D. Snell (USA), who won the prize about
discovering of genetically determined structure on the surface of tissue that
regulate the immunologic reactions, acquired evidences for biogenetic human
individuality and polymorphism [5,6]. Zinkernagel R.M. and Doherty P.S.
discovered that T lymphocytes recognize the immune antigen of viruses
through the protein of the major tissue compatibility complex. These and other
discoveries enable to draw conclusions that genetic differences in a locus that
codes HLA protein can influence the intensity of immune response and
efficient response of host body to the infection by determining the result of
interaction [7, 8].

HLA polymorphism progress in a research with polymerase chain
reaction (PCR), as well as application of new methods and technologies in
HLA genotyping was discovered by Kary Mullis [9, 10].

Molecular technologies enable researching genetic polymorphism within
the limits of gene molecular influence.

Different association versions with the consequent incompatibility of
HIV infection and these genes were obtained in the researches with different
HLA genes [11, 12, 13].

This fact testifies that knowledge on influence of genetic factors on the

progress of disease, as well as on the limit of molecular genes of genetic



polymorphism of HLA 11 class locus, on encoding process presentation antigen
determinants T cells are not sufficient [14-17].

However practical meaning is insufficiently disclosed in the scientific
literature so the comparative immunogenetics on HLA Il class genes in the
group of HIV infected patients is very topical.

The number of patients infected with HIV in Latvia increases year by
year. According the information of AIDS Prevention Centre, the first case of
HIV infection in Latvia was registered in 1987 (patient No. 1), as to 31
December 2010 according to the information from the register of “State Health
Agency” 4901 cases of HIV infection and 928 cases of AIDS are registered in
Latvia, 603 persons have died. However, according to the estimates of WHO
and UNAIDS the actual number of persons infected with HIV could be twice as
big as is shown by the official statistical data (Figure No. 1.). [1, 2]

m Total registretd cases of HIV n=4901

m Patients with established AIDS 5000
4500 -
Infection acquired infection among 4000 - n=2777
injecting, drug users 3500 -
Faction ‘ed infections — 3000
m Infection acquired infections homosexual
contacts 2500 1 965 n=1109
- Lo . L 2000
Infection acquired in vertical transmission n=223
("the mother-child")y 1500 7
1000 -+
m Infection acquired heterosexual contact 500 4
- n=39

o -

Fig. 1. Cases of HIV infection totally registered in Latvia to 1 February 2011
according to the information furnished by the Infectology Centre of Latvia

HLA system

HLA system was discovered in 1958. [3, 4, 5, 6, 7, 8]
The major histocompatibility complex (MHC) HLA in human body is to be

regarded as the most complicated in the genetic system. This part includes
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immune response genes and determines the largest part of genetic dispositions
(susceptibility) in cases of different diseases that are connected with the
immune system [3, 19, 20]. This is the “starting point” in development of
practical immunogenetics (science about immunogenetic diversity and
influence on immunity and nonspecific resistance of body). Discovery of
polymerise chain reaction (PCR) [9, 10] and the new HLA genotyping methods
developed on the grounds thereof have facilitated the progress of
polymorphism research of human histocompatibility complex HLA system.
Nowadays an international HLA gene polymorphism research data base (HLA
nomenclature 2011) is created.

HLA is located on the short arm of the sixth chromosome, in the region
6p21.31- 6p21.32 (Figure No. 2.1). Its length is 4 million base pairs. HLA
region genes and gene products (i.e. specific antigens) are divided in I class, 1l
class and Il class genes and their products.

HLA structure complex is regarded as quite compact whereby the rare
frequency of recombination is to be explained. HLA complex has ca. 105-106
genes, i.e., ca. 1/1000 of the total human gene pool [11].

Nowadays totally 6074 HLA alleles are discovered:

HLA | class — 4 721 specificity;

HLA 11 class — 1353 specificity;

HLA-DRB1*- 966;

HLA-DQA1* — 35;

HLA-DQB1* — 144 specificity (Annex No. 1. HLA nomenclature 2011.) [21,
22,23]
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Fig.2. Structure of the sixth chromosome; genes containing the major
histocompatibility complex HLA (Expert Reviews in Molecular Medicine 2003,
Cambridge University Press.)

Functions of HLA antigens

One of the most important physiological functions of HLA system is
provision of immunodominant peptides and presentation (Fig.3 and 4.). Such
peptide is a product of proteolysis of a foreign body — antigen occurring in a
host cell against that the immune response shall be induced and later formed.
This HLA function of antigen system is facilitated by the structure of the
molecules that irrespective of differences in structure of I and Il class antigen
HLA molecules enable forming the so called peptide linking wrinkle on their
external ends where the peptide necessary for recognition is also located. HLA-
111 class histocompatibility complex genes located between the regions of | and

Il class code the proteins that are not able to recognize (establish) the antigen.
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Fig. 3. Structure of HLA | and 11 class molecules (HLA molecules link the antigen
peptides in a wrinkle that is formed with two a-spirals (HLA I class molecules) and
HLA 11 class molecules consist of a/p — spirals to form (HLA-peptide), complex that

is recognized by T cell receptors) (publishing Blackwell 2008.)

AIM OF THE PAPER

To appraise association of genetic polymorphism of HLA 1l class loci
DRB1*, DQA1*, DQB1* with the body protection ability during infection.

TASKS OF THE PAPER

1. To determine HLA 1l class alleles, genotypes and haplotypes for patients
infected with HIV and the control group.

2. To determine and appraise predisposition of genetic markers and
resistance in patients infected with HIV/AIDS that shall determine the
clinical progress of disease.

3. To determine polymorphism of the gene HLA-DRB1*0101 in the second

exon during the development of progress of disease.
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SCIENTIFIC INNOVATION OF THE PAPER

Data on incidence frequency of genes HLA-DRB1*/DQA1*/DQB1* and
their connection with HIV/AIDS in different groups of patients within the
territory of Latvia is obtained.

Genetic markers for each group, as well as the total genotype of markers
that associates with predisposition and resistance in development of infection
process for patients infected with HIV virus are determined.

First data on polymorphism of nucleotides in the second exon protective
gene DRB1*0101 for the HIV infected patients in AIDS phase are received.

On the grounds of the results of the research new conception for
application of gene HLA Il class as the forecasting markers in differential
analysis in case of HIV virus infection is created. Hypothesis on influence of
polymorphism of second exon on HLA Il class gene, its influence on the

immune response in case of infectious diseases is revised.

PRACTICAL APPLICATION

Data on gene incidence frequency HLA-DRB*/DQA1*/DQB1* and all
haplotypes in different groups of HIV/AIDS infected patients are of genetic
significance and can be used as a base in international researches, as well as for
qualitative control when researching interaction of HLA and diseases.

Genetic research of infectious disease research by evaluating haplotypes
DRB1/DQA1/DQB1 is in the ground of the newest methods. The formulated
conception “marker genotype” and hypothesis “functional immune response”
can be a great investment in the theory of immunogenetic and immunologic

science, in development of immunofarmacogenomic area.
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THE STRUCTURE AND EXTENT OF THE STUDY

The dissertation consists of 10 chapters: Introduction, Review of
literature, Materials and methods, Results, Discussion, Conclusions, Clinical
implications, References and Appendix. The original version of this thesis is
written in Latvian on 181 pages, including 60 tables and 14 figures. The list of
references consists of 157 titles. There are 9 publications on the 11 doctoral

theses and 10 author's certificate.

MATERIALS AND METHODS
Research methodology, selection principles of the total patient

group and exclusion criteria

Totally as to 1 February 2011 4901 HIV infected patients were
registered in Latvia, 965 of them are in AIDS phase (data from ambulatory
cards in the State Agency “Infectology Centre of Latvia”). In course of the
work medical documentation (hospital and ambulatory cards) of 2500 patients
were analysed for the period from 1991 to 2004, and the following was
performed: examination of patients — inquiry of epidemiologic data, clinical —
objective examination, primary and approving diagnostics of HIV diagnosis, as
well as diagnosis of opportunistic diseases, that is based on clinical, serological,
bacteriological, radiological, = morphological,  functional  diagnostics
examinations. HLA 1l class DRB1*; DQAL1* and DQB1* genes and their
combinations (alleles, haplotypes and genotypes) were determined for all
patients. Second exon of gene DRB1*0101 was sequences for 100 patients with
HIV/AIDS. Patients of both genders with different ways of infection both in
HIV and AIDS phases were included in the research. Examination of the

patients was performed in period dynamics — both clinically and laboratorial
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(complete blood count, HIV viral load test — twice a year, determination of

number of lymphocytes in subpopulation — once in three months).

Criteria for inclusion of patients:

1.
2.

3.

HIV I infected patients— women and men aged 18 and older;
HIV infected patients in all phases of HIV infection (Al, All, Alll,
BI, BIl, BIlI, CI, Cll, CIII).

HIV | infected patients with different ways of infection

Criteria for exclusion of patients:

1.

2
3
4.
5

patients younger than 18 years of age;

pregnant women;

patients being in prison or pre-trial investigation isolator;
patients who permanently stay or work abroad;

patients who have undergone splenectomy or who use
glycocorticosteroids;

patients not being citizens or permanent residents of Latvia;
denormalization patients;

patients older than 18 years, but who were infected by means of
vertical transmission;

patients with HIV 2 infection.

On the grounds of the criteria for inclusion and exclusion, having

analysed the medical documentation of 2500 patients, data of 1180 sick persons

were used in the present paper. All 1180 HIV positive patients included in the

research are in the state agency of dynamic observation “Infectology Centre of

Latvia” and have familiarized with the document “Information for patients” and

have signed the “Patient agreement statement”. 898 (75%) of 1180 patients

included in the research are men and 302 (25%) are women. 185 patients who

were included in the research were with HIV infection in AIDS phase. The

average age of patients is 33,6 years. HIV infection for all patients (100%) was
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approved with the primary test by determining antibodies against HIV and

Western Blot tests.
Immunological research methods

Human DNA extraction from blood

The material belongs to the unique collection of RSU KIIS laboratory
and was used for DNA researches. Genomic DNS was extracted from the blood
specimen with the standard phenol-chloroform extraction method.

HLA-DRB1; DQAL; DQBL1 typing

HLA typing tests were performed in the Immunogenetic and
Immunology Interdepartment Laboratory of Riga Stradin$ Clinical University
hospital (Head of Laboratory J. Eglite). For control group, data of healthy
donors (n=1173) were used from database of the Clinical Immunogenetic and
Immunology Interdepartmental Laboratory.
Genomic DNA was extracted from ethylenediaminetetraacetic acid (EDTA)
blood. Genomic DNA was extracted from blood sample using standard phenol-
chloroform extraction method. HLA typing low-resolution for HLA- DRB1%*;
DQB1*; DQAL1*- was performed by polymerise chain reaction (PCR) with
amplification with sequence-specific primers (SSP). PCR products were
separated on 3% agarose, the amplified bands were visualized, and the HLA-
DRB1;DQAL;DQB1 type was deduced.

Sequencing research methods for determination
of second exon gene DRB1*01

Typing of genetic polymorphisms was performed in the Genom Centre
laboratories of Latvian Biomedical Research & Study Centre.

Genomic DNA was extracted from ethylenediaminetetraacetic acid (EDTA)
blood. Genomic DNA was extracted from blood sample using standard

phenol-chloroform extraction method. Then region of interest was amplified

17



using polymerase chain reaction (PCR). Oligonucleotide primers designed
and synthesized for amplification and sequencing reaction are given in :
5’- tcecagt geecgeaccc ¢ -3° — forward primer (18 nt)
5’-gagctggga atctgagtgt gt -3° — reverse primer (21 nt)
5’-tcagtgtc ttctcaggag gc -3° — sequencing primer (20 nt) (Kotsch et al.,
1999 Tissue antigens (53): 486-497 (primers)).
Then region of interest was amplified using polymerase chain reaction
(PCR). Oligonucleotide primers: 8157..8426 — 2. eksona géna HLA—
DRB1*0101 “Big Dye Terminator mix” (Applied Biosystems, ASV)
ORIGIN PRIMERS (270 bp) 8157.. 8426 — 2.eksons géna HLA-DRB1*01
1 cacgtttcct gtggcagect aagagggagt gtcatttctt caatgggacg gagegggtge
61 ggttcctgga cagatacttc tataaccagg aggagtcegt gegcettcgac agcgacgtgg
121 gggagttccg ggeggtgacg gagetgggge ggectgacge tgagtactgg aacagecaga
181 aggacctcct ggagcagagg cgggecgegg tggacaccta ctgcagacac aactacgggg
241 ttggtgagag cttcacagtg cagcggcgag

The reaction mix for polymerase chain reaction contained 28 ng DNA

and 1 Mm oligonucleotides. Reactions were performed in 15 mkL of a 2x PCR

solution of MasterMix (Fermentas, Lithuania). Amplification was performed

with an initial denaturation of 95°C for 5 mins, followed by 32 cycles of 95°C

for 15 secs, 56°C for 30 secs, and 72°C for 30 secs; the reaction was completed

with a final extension step of 72°C for 10 mins.

PCR products were then purified (Sap-Exol) and further investigated by

automated direct sequencing using ABI prism 3100 DNA (Applied Biosystems)

sequencer according to manufacturer recommendations.

18



Statistical data processing

Statistical analysis of data was performed by means of software:
Microsoft Office Excel 2003 and DOS StatCalc [126]. ARLEQUIN 3.11
software [127].

Statistical analysis was performed on a computer in program Microsoft
Excel. Credibility of result differences was evaluated according to criteria of
Student's t-test and Pearson’s test. Meaning of differences of parameters was
evaluated at credibility p<0.05. Odds ratio (OR) was calculated according to
Wolf’s method using the formula (axd)/(bxc), where a — number of patients
with the particular allele; b — number of patients not having the particular
allele; ¢ — number of healthy persons with the particular allele; d — number of
healthy persons not having the particular allele. In case any of the values a, b, ¢
or d is zero, odds ratio is calculated according to Haldane’s modified formula
that is anticipated for small groups of numbers [(2a+1)(2d+1)]/( 2b+1)/
(2c+1)]. Statistical credibility was determined according to Fisher’s criteria.
95% credibility interval (95%CI) was determined according to the formula:
95%CI=InOR+1,96.

RESULTS
Research of HLA 11 class DRB1, DQAL, DQB1* genetic markers
with HIV infected and AIDS patients
On the grounds of criteria for inclusion and exclusion, medical
documentation of 2500 patients was analysed, data of 1180 patients are used in
the present paper. All 1180 HIV positive patients included in the research are in
the state agency “Infectology Centre of Latvia” and have familiarized with the
document “Information for patients” and have signed the “Patient agreement

statement”.
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Table 2

Demographical and clinical information on patients of total research group

Characteristic Unit, form of presentation Value N
Included patients HIV positive 1180 (100%)
Gender Men n (%) 898 (75%)

Woman n (%) 302( 25%)
Age years, average (+ SD), 33.6 (+13,4)
Table 3

Characteristic of total research population and subgroups to be analysed

Total HIV/AIDS all HIV infected patients 1180 (100%)).
group infected patients in AIDS phase
AIDS group 185 (16%).
Heterosexuals patients who have infected in result of 577 (49%)
(Hetero/sek.) heterosexual relations
Homosexuals patients who have infected in result of 59 (5%)
(Homo/sek.) homosexual relations
Intravenous drug patients who have infected using shared 544 (46%)
users (IVDU group) | syringes and needles, intravenously injecting
the drugs and psychotropic substances
Control group healthy blood donors (residents of Latvia) 173 (100%)*
(Control group) Men 137 (79%)
Gender Women 36 (21%)

*The material used in the research was taken from blood bank of the Interdepartmental
Laboratory of Clinical Immunology and Immunogenetics of Riga Stradin§ University.

To obtain new data about connection between HLA 11 class genes and

patients infected with HIV virus, coherencies in HIV/AIDS cases were
searched between the immunogenetic risk markers and the protective markers
in HLA 11 class loci DR and DQ.

To determine the possible morbidity risk rate (OR), the presence or
nonexistence of gene genotype of the particular person is compared to the

infected patients and control group. Positive OR associations are such where
20



OR is equal or more than 1,0. Those where OR is less than 1,0 link with the
protective gene. The results were considered as statistically credible if Fischer
test correction with little measurements was p<0,05. Chi quadrate test (x*) and

gene incidence frequency (gf) was used to verify the hypothesis.

Analysis of gene polymorphism in the locus HLA-DRB1* in
different HIV infected patient groups

When researching HLA 11 class genes it is begun with analysis of
polymorphism HLA-alleles, genotype and haplotype for HIV infected patients
and control group.

The characteristic specificity in the total group of HLA Il class locus
DRB1 where all HIV/AIDS infected patients were included was researched in
the initial stage. In the examples to be analysed 14 alleles versions of the gene

DRB1 were determined in that different influence stages (both positive and

negative) were discovered. Results are shown in the Table 4.

Table 4

Incidence frequency in HLA-II class locus HLA-DRB1* in different clinical
groups for HIV infected patients

HLA-DRB1 Total AIDS group Hetero/sek. Homo/sek. IVDU group
HIV/AIDS group group
group
Immunogenetic risk markers (predisposition markers)
Alleles 03 03 03 07 03
(OR/p) (2.18/0.0001) (1.93/0.007) | (3.35/0.0001) | (2.65/0.006) | (2.48/0.0001)
07 07 05 07
(4.22/0.0001) (4.22/0.002) (1.82/0.001) (6.04/0.0001)
Geno 02/03 02/03 03/07 01/05 01/03
Types (1.36/0.516) (1.18/0.755) 05/05 (1.86/0.053) (2.19/0.037)
(OR/p) 01/07 02/05 05/07 02/03 01/07
(1.07/0.868) (1.34/0.270) 07/07 (3.58/0.036) (2.48/0.014)
03/06 07/07 02/05 02/03
(2.69/0.116) (2.26/0.002) (2.12/0.032) (2.89/0.020)
03/06
(6.10/0.004)
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continuation of table 4.

Protective markers (resistance markers)

Alleles 01 06 01 04 04
(OR/p) (0.55/0.001) | (0.61/0.036) | (0.37/0.0001) | (0.67/0.297)* | (0.59/0.011)
06 04(0.52/0.00 06 06
(0.30/0.0001) 1) 06 (0.70/0.301)* | (0.34/0.0001)
(0.33/0.0001)
Genotypes 01/02 01/04 06/06 02/04 05/06
(OR/p) (0.38/0.0001) | (0.41/0.221) | (0.65/0.010) | (0.36/0.044) | (0.22/0.0001)
01/04 06/06 01/06 06/06
(0.34/0.001) | (0.54/0.048) (0.318) (0.60/0.001)
01/06
(0.48/0.005)

When looking for a connection between the associative HLA 1l class
DRB1* genes, it is possible to draw a conclusion on diversity of risk genes.
Genes DRB1*03, DRB1*07 are more frequent in the HIV infected patient
group. These genes were encountered also in other groups — in AIDS and
IVDU HIV infected groups. In the group of homosexuals the gene DRB1*03
had no credible result. Gene DRB1*07 did not appear in the group of
homosexuals. Incidence frequency of the gene DRB1* 05 (11; 12) is larger in
the DRB1*03 alleles in the group of heterosexuals.

HLA-DRB1*06 should be stated as the protective allele in all
researchable groups. DRB1* 01; DRB1*04; DRB1*06 was also stated in the
group of heterosexuals, DRB1*04; DRB1*06 — in the group of homosexuals,
DRB1*05, DRB1*06 — in 1\VDU group (Tab. 4.). Incidence of other genes
DRB1* among the sick and healthy individuals had little difference or had no
statistical credibility.

As to genotypes of locus HLA-DRB1*, the obtained results were
divided in five groups and some coincidences were established. Risk genotype
usually consists of open genes, as well as risk genes over and over again
approve the degree of influence of different genes on genetic predisposition of

development of different clinical versions in the process of disease procedure.
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Existence of protective genes influences resistance of particular individuals in
the respective pathological processes.

Risk alleles DRB1*03; DRB1*05; DRB1*07 are practically proved in
all surveyed groups. Greater risk degree exists for the patients infected with the
HIV virus. Genotypes DRB1*02/03; DRB1*02/05, DRB1 07/07 consisting of
allele risk theoretical proof in all groups showed high risk (Tab. 4.).

Protective alleles DRB1*04, 06, in the total genotype group 01, 02
decelerate the process of infection.

In can be concluded that the genotype DRB1*02/03; DRB1*02/05,
DRB1 07/07 is a genetic marker with increased risk of chronic infection
process appearance. Allele genotype DRB1*01; DRB1*06 is related to the
disease by causing minimum risk and it results that it lessens the process of
infection, and also causes no complications after the disease.

It is necessary to research the mutual coherence mechanism of alleles,

and also the combinations of haplotypes and genotypes (Tab. 4.).

Analysis of gene polymorphism in the locus HLA-
DQAL* in different HIV infected patient groups

Further 8 versions of alleles of gene DQA1 are determined for the HIV

infected patients by means of the selection to be analysed (Tab. 5.).
Table 5.
Incidence frequency in HLA-II class locus HLA-DQAL* in different clinical
groups for HIV infected patients

HLA- Total HIV/ AIDS group Hetero/sek. Homo/sek. 1VDU group
DQA1 AIDS group group group
Immunogenetic risk markers (predisposition markers)
Alleles 0101 XXXXXXXXX 0101 0301 0601
(OR/p) (1.78/0.0001) (1.37/0.051) | (1.49/0.156) (2.53/0.018)
0201
(1.42/0.042)
0301
(1.70/0.001)
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continuation of table 5.

Genotypes 0101/0501 0101/0501 0101/0501 0101/0301 0101/0501
(OR/p) (2.85/0.004) | (1.18/0.755) | (5.29/0.0001) | (9.37/0.001) | (4.46/0.0001)
0102/0301 0102/0301 0102/0301 0102/0301 0102/0301
(4.23/0.001) | (1.34/0.270) (3.60/0.003) | (3.37/0.005) | (3.30/0.0001)
0201/0501 0103/0301
(2.70/0.042) (4.05/0.044)
Protective markers (resistance markers)
Alleles 0401 040 0401 04 0501
(OR/p) (0.43/0.002) | 1(0.37/0.025) | (0.62/0.113) | (0.68/0.492) (0.74/0.038)
Genotypes 0601/0601 0101/0401 XXXXXXXXX 0103/0103 0102/0103
(OR/p) (0.24/0.050) | (0.41/0.221) (0.76/0.557) (0.25/0.083)
0102/0401 0103/0103
(0.54/0.048) (0.46/0.001)
0601/0601
(0.39/0.051)

When analysing gene polymorphism in genes of locus DQA1* within
different groups of HIV infected patients, risk associations were established
with particular HLA-DQA1*0101; 0601; 0201;
associations with DQA1*0103; 0401; 0501 (Tab. 5.).

Incidence of other genes HLA-DQAL* has little or unimportant

0301 and protective

difference between the sick and healthy individuals.

As to the genotype of locus HLA-DQAL* (Tab. 5.), the obtained results
are divided in five groups and point at some coincidences. Existence of the
protective genes in the genotype influences the resistance of respective
individuals against the respective pathological processes. The mechanisms
interconnect the alleles, but further research is required for combinations of

genotypes (Tab. 5.)
Analysis of gene polymorphism in the locus

HLA- DQBL1* in different HIV infected patient groups

Further 10 versions of alleles of gene DQAL are determined for the HIV

infected patients by means of the selection to be analysed (Tab. 6.)
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Table 6.

Incidence frequency in HLA-II class locus HLA- DQB1* in different
clinical groups for HIV infected patients

HLA- Total AIDS group Hetero/sek. Homo/sek. 1VDU group
DQB1 HIV/AIDS group group
group
Immunogenetic risk markers (predisposition markers)
0302 0302 0303 « 68/%02270)* 0302
Alleles | (4.99/0.0001) | (1.90/0.036) | (1.71/0.040) 0501 (2.20/0.001)
(OR/p) 0501 0304 0304 0304
(2.67/0.0001) | (10.35/0.001) | (9.93/0.001) | (1.31/0.340)* | (6.39/0.001)
0201-2/0501
0301/0302 (2.03/0.002)
(3.51/0.003) 0201-2/0301 0301/0302
eno | 0301/0502-4 (23907%0385) 0302/0602-8 | (2.12/0.032) | (4.08/0.0005)
types (2.81/0.014) 1204/0304. (3.17/0.025) | 0301/0602-8 | 0301/0502-4
(ORID) 0302/0501 0304/0304 (1.83/0.050) (2.86/0.013)
(6.84/0.002) (11.90/0.001) (6.90/0.002) | 0401-/0602-8 0302/0302
0302/0602-8 S (5.95/0.020) (2.32/0.002)
(3.0/0.031) 0302/0501
(8.12/0.001)
Protective markers (resistance markers)
0301
(0.39/0.0001)
0401-2 0301 0601
Alleles (0.43/0.003) 0602-8 (0.71/0.020) (0.36/0.330) 0602-8
(OR/p) 0601 (0.58/0.005) 0602-8 0602-8 (0.58/0.001)
(0.21/0.001) (0.68/0.010) (0.76/0.310)
0602-8
(0.50/0.0001)
0302/0401-2 0a00/hi0r 2
(0.13/0.008) (()3'03 10602 23
o0l | 030wos0z.8 | 020120502 (0.29/0.002)
Genotypes 8 (0.44/0.017) (0.38/0.029) RRRRXXK 0401-2/0401-2
(OR/p) (0.67/0.003) 0601/0601 | oo e e (0.50/0.042)
A (0.18/0.042) 0601/0601
0601/0601 (0.72/0.059) 0.25/0.0005)
(0.29/0.001) (0.25/0.
0602-8/0602-8
(0.65/0.003)

When analysing gene polymorphism in genes of locus DQB1* within

different groups of HIV infected patients, positive association was obtained
with specificity HLA-DQB1*0302; 0304. The same genes were established in
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the particular groups to be researched: AIDS, heterosexuals and UVDU
infected patients. In the group of HIV infected homosexual patients no
significant (credible) results were obtained, but the gene HLA-DQB1*0302
was not established in the group of HIV infected heterosexual patients. Apart
from the allele HLA-DQB1*0304, reliable more frequent incidence of the gene
HLA-DQB1* 0303 was discovered in the group of HIV infected heterosexuals
patients. Protective associated alleles are DQB1*0301; 0401-2; 0602-8.
Frequency of other HLA-DRB1* genes slightly differs between the sick and
healthy individuals or the difference is not credible (Tab. 6).

As to the genotypes in locus HLA-DQB1 (Tab. 6), some coincidences
of the obtained results are established within the five groups. The discovered
genes constitute mainly both risk genotype and risk genes that approves over
and over again the particular influence of different genes of the process of
infectious disease progress. Gene protective existence in the genes influences
the resistance of the particular individuals during the respective pathological
processes (Tab. 6). It is necessary to research the interconnection mechanism of

alleles, and also the combinations of haplotypes and genotypes.

Research gene combination (haplotypes) in different
groups of HIV/AIDS infected patients

The next immunogenetic research shall be performed to find out the
possible associations between HIV/AIDS development risk and the particular
HLA 11 class gene genotypes — DRB1*/DQA1*/ DQB1*. For this purpose an
analysis was made to compare frequency of HLA haplotype incidence for HIV
infected patients in different groups and in the control group (healthy residents
of Latvia). (Table 7.)
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Table 7.

Incidence frequency in HLA-II class locus HLA- DQB1* in different
clinical groups for HIV infected patients

HLA Total AIDS group Hetero/ Homo/ VDU
DQB1/DQB1 HIV/AIDS sek. group sek. group group
/DQA1L group
Immunogenetic risk haplotypes (predisposition haplotypes)
01/0302/0301 6.17/0.027 9.52/0.007
01/0501/0101 2.35/0.009 24100
02/0302/0102 8.34/0.013 11.04/0.003
02/0302/0301 8.34/0.013 10.53/0.004
5.32/0.0
02/0501/0101 3.49/0.039 13
03/0501/0101 2.66/0.032 3.11/0.013
05/0301/0501 2.03/0.002 1.68/0.035
(OR/p) (OR/p) (OR/p) (OR/p) (OR/p)
Protective haplotypes (resistance haplotypes)
01/0301/0102 0.44/0.054 0.11/0.009
01/0602-8/0102 0.27/0.008 0.22/0.008
01/0602-8/0103 0.31/0.030 0.14/0.008
06/0602-8/0102 0.24/0.0001 0.33/0.005 0.17/0.0001

Thus research of association coherence between particular gene
combination HLA 11 class DRB1*, DQA1*, DQB1* and HIV determined that
high risk immunogenetic markers that develop syndrome complex AIDS, is
located in allele groups DRB1*03(17;18), DRB1*07 and DRB1*05, with
specificity DQA1*0101 and DQB1*0501, as well as with three-locus
haplotypes HLA-DRB1*01/DQA1*0101/DQB1*0501, DRB1*10/DQAl*
0101/DQB1*0501 and DRB1*04/DQA1*0301/DQB1*0302. Resistance
against the syndrome complex AIDS is determined for the phenotype in allele
group HLA-DRB1*02, with specificity HLA-DQA1*0102 and haplotypical
combination DRB1*02/ DQA1*0102/DQB1*0602 and DRB1*02/DQA1*
0103/DQB1*0601. (Table 7.)
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Gene conformation polymorphism researches
in second exon HLA-DRB1*0101 HIV infected patients
in AIDS phase

From the acquired results it is possible to draw a conclusion that
particular gene haplotypes HLA-DRB1*, DQA1*, DQB1* in HIV infected
patients are responsible for predisposition and protective functions (Tab. 8.).

The acquired results testify that the allele HLA-DRB1*0101 possesses
protective characteristics in development of HIV infection. But in combinations
with some versions of alleles located in HLA locus, the allele DRB1*0101 does
not perform the protective functions anymore.

Considering the structure of genes (Fig. 5.), it is regarded that the
presenting molecules HLA Il -DRB1*0101 class formation is influenced by
gene DRB1*0101 exon 2.

It is known that formation of molecule HLA 11 class a chain and £ chain
is encoded exactly thank to exon 2 HLA-DRB1*, DQA1* and DQB1* genes.

It is considered that exon 2 conformation changes in HLA Il class genes
can affect the formation of immune response.

To research this phenomenon, sequence of gene HLA-DRB1*0101 exon
2 nucleotides was determined applying the sequencing method. The existing
region 290 bp encodes the polymorphism of nucleotides. This nucleotide region
is responsible for linking of viral peptide on surface of HLA molecule.

When researching polymorphism of the gene HLA-DRB1* 0101 second

exon nucleotides, the patients were divided in three groups (Table 8.).
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Table 8.

Characteristic of total research population and subgroups to be analysed

Total AIDS all HIV infected patients in AIDS phase 100 (100%).
group
G-1 group patients to whom lasting remission was 21 (21%)
observed for more than 6 years
G-2 group patients to whom remission was observed for 7 (7%)
more than 6 years in the result of received
treatment
G-3 group patients with registered fulminate AlDs 10 (10%)
syndrome development
G group healthy blood donors (residents of Latvia) 23 (100%)
(Control
group)

Analysis of obtained sequences of DRB1 gene exon 2: comparison

with reference sequence (DRB*01010101 allele) was performed applying
Contig Express (Invitrogen, USA) software and IMGT/HLA database (the

international ImMunoGeneTics database).

Considering the incidence of nucleotide polymorphism in exon 2 HLA-

DRB1*0101 gene, the “hot points” of mutations of this exon were found: in
codon 9, 11, 13, 28, 30, 38, 47 and 82. STOP codon (in codon 13) was

observed in the sample of one HIV patient. Besides, balances relation of

nucleotide transversion and transition was observed that testifies of mutation in

exon 2 (transversion in human body is a phenomenon of rare occurrence) (Fig.

5.)
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HLA-DRB1*0101

Eksoni
Exons
Kodons Nt 9 J 10 lﬂ 12 |13 | 26 | 28 | 30 |32 |38 |40 | 47 | 65 |67 |69 |75 |82 | 86 | 87
pozicijas yasl cacl cyul asg wws | aan | wec lusy lous | yuc | uac | can | cou |gac lous cac | ouy | gou
Ref Mp (6l leu lys |Phe leu Gl Cys  [Tyr [Vl Phe [Tyr  llys  llew Glu [val Mis Nal _ Gly
E G Glu [lzu Arg  [The  [Ser  [Tyr  Asp  [Tyr llﬂ\ Leu [Tyr  Phe  |Arg Ille Lys (Gly [Tyr  WAla_ Val
£.
Tz Gl Glu Lm Mg [The [ser [Ty psp  [Tyr !m-. Leu [lyr [Phe e Lys fTyr al
5
2 o G2 Glu Lm A, Ser [Tyr  WAsp  [Tyr lln«. Leu [Tyr  Phe  |Arg  Leu His
- 3 E— "
a3 6lu Ser  [Tye  Jasp fyr hn Leu Phe yr -\-n

Figure 5. Second exon gene DRB1*0101 polymorphism in HIV infected
persons in AIDS phase

From the obtained results it can be concluded that nucleotide sequence
conformation in exon 2 causes changes of aminoacids in HLA molecules.
These changes can affect the main function of molecule — affixation and
presentation of viral peptide. It is regarded that fulminant development of
syndrome complex AIDS can be connected with change of aminoacids in
codon 10 (Gln—Tyr), 12 (Lys—Thr), 67 (Leu — Ile), 75 (Val — Gly), 86 (Val
—Ala). (Annex No. 31 Tab. 5.44); in patients to whom lasting remission was
observed for more than 6 years (group G-1), that is connected with change of
aminoacids in codon 10 (Gln—Tyr), 12 (Lys—Thr), 40 (Phe — Tyr), 69,
(Leu— Lys), 87 (Gly —Val); in patients to whom remission was observed for
more than 6 years in the result of received treatment (group G-2), that is
connected with change of aminoacids in codon 40 (Phe — Tyr), 65, (Lys—
Arg) (Fig. 5.)
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Researches of correlation among the number of HIV virus
RNA copies in plasma (HIV viral loads), number of CD4+
lymphocytes in subpopulation peripheral blood and
haplotypes in HLA 11 class HIV/AIDS patients

The main criterion of clinical course is the number of CD4+ cells and
the viral load (HIV viral load test) in patient’s blood [1, 2]. However, the
particular laboratorial parameters do not show the direct clinical picture.
Number of CD4+ cell that is the opportunistic infection AIDS risk indicator, in
free form is incident in small amount in blood so the amount of cells infected
by virus that is located in the lymph tissues encumbers evaluation of the clinical
picture [9]. Distribution parameters of laboratorial dynamic analysis have
proven (number of HIV virus RNA copies in plasma and number of CD4+
lymphocytes in subpopulation peripheral blood) that viral load drop correlates
with the increased number of CD4+ subpopulation cells in peripheral blood that
corresponds to the parameters stated in the literature [5, 8]. Therapy that affects
(decreases) HIV virus replication gives great clinic advantages. Clinic forecast
requires additional criterion (markers) that enable determining explicit and
active infections, as well as the stage of process dynamics in each particular
case. Dynamics of the number of HIV virus RNA copies in plasma and the
number of CD4+ lymphocytes in subpopulation peripheral blood of HIV/AIDS
infected patients was also researched for evaluation of additional criterion.
Research was performed in the group of HIV infected persons (N=360) whose
disease period lasted from 8 to 10 years. Patients with different HLA 11 class
haplotypes were selected and researched in the particular group (Tab. 9, Fig. 6.
and Tab. 10, Fig 7.)

In the first group (N=314) haplotypes associated with the infection
process development risk: HLA-DRB1*/DQB1*/DQA1*01/0302/0301;
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01/0501/0101; 02/0302/0102; 02/0302/0301; 02/0501/0101; 03/0501/0101;

05/0301/0501 (Tab. 9, Fig. 6).

Table 9.

Dynamics of the number of HIV virus RNA copies in plasma and the

number of CD4+ lymphocytes in subpopulation peripheral blood of high risk

HIV/AIDS infected patients’ group

Haplotypes Total
with the highest | HIV/ Number of CD4 cells ¢/mm? HIV virus RNA load
risk degree in AIDS copies /ml
the group of group
HIV/ AIDS N=314 M1pw [4y [8y ] 10 | 12y | 12w | 4y | 8y | 10 | 12
infected y y y
patients HLA-
DRB1*/DQB1
*/DQAL*
*01/0302/0301 20
*01/0501/0101 67
*02/0302/0102 27
*02/0302/0301 27 450 340 | 500 | 200 140 40000 9000 10° | 10° | 10®
*02/0501/0101 37
*03/0501/0101 43
*05/0301/0501 93
N- number of patients
_ ir::‘::ﬁ:s[:dmn Latent phase Death
& 1400 | C . 107
5 1300 S B
S 1200 | Opportunistic 107 ?
§ 1100 - infections E
1 1000 I | 5
E - 200 | First symptoms ‘LLL‘ ?
=z oo 1078
I e Z
g - tor ®
s 00 —_—
E‘ 100 HIV infection phases N o 102
g AlALL_AILLL, BL, Bl B, CL1, ClI, ClIIL.
“ A\ 1 f 1 1 1 1 1 1 1
me—— 1 1 I 1 1 I 1 | T T T T
0 3 6 9 12 3 Z 3 4 rd s 5 1011 12

Year (period oftimefrom 1991 to 2005)

Figure 6. Dynamics of the number of HIV virus RNA copies in plasma and

the number of CD4+ lymphocytes in subpopulation peripheral blood of high risk
HIV/AIDS infected patients’ group
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Second group (N=46) haplotypes associate with protective abilities of
infection process — resistance group HLA-DRB1*/DQB1*/DQA1*01/0301/
0102; 06/0602-8/0102; 01/0602-8/0102; 01/0602-8/0103. (Tab. 10, Fig. 7.)

Table 10.

Dynamics of the number of HIV virus RNA copies in plasma and the
number of CD4+ lymphocytes in subpopulation peripheral blood of
HIV/AIDS infected patients’ group

Haplotypes Total
with resistance | HIV/AIDS Number of C?4 cells HIV virus RNA load
risk degree in group ¢/mm copies/ml
the group of N=46
HIV /AIDS 12 [4y [ 8y | 10 | 12 | 12w | 4y | 8y | 10 | 12
infected w y y y y
patients HLA-
DRB1*/
DQB1*/DQAL*
*01/0301/0102 13
*01/0602- 8
8/0102
*01/0602- 7 700 | 940 | 760 | 300 | 200 | 5000 | 300 | 10° | 10* | 10®
8/0103
*06/0602- 18
8/0102

N- number of patients

Death

1100
1300
1200 | Acutephase
1100
1000 11

------

Opportunistic
infections

Latent phase

eral blood

------

------

periph

HIV infection phases

AL_AIL_AlL_BL,_BIL_BHIL,_CL_CII,_CIil

AN 1 1 ! | ! ! 1l ! ! Il
L T L LI | | L L L L

0. 3 6 9 12 ;3 2z 3 4 5 [ey Z ] 92 10 11 12

CD+lymphocyte subpopulation number (cells per mm’)

Weelks Year (period oftimefrom 1991 to 2005)

Figure 7. Dynamics of the number of HIV virus RNA copies in plasma and
the number of CD4+ lymphocytes in subpopulation peripheral blood of HIV/AIDS
resistance patients’ group
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According to the results of analysis in the group of high risk HIV/AIDS
patient group (Figure 6.) certain decrease of latent period and slight extension
of acute phase can be stated when compared with HIVV/AIDS patients from
resistance group (Figure 7.) So the particular researches approve number of
HIV virus RNA copies in plasma (HIV viral loads), number of CD4+
lymphocytes in subpopulation peripheral blood and HLA 1l class haplotype
correlation in HIV/AIDS patients.

Results of analysis conform also to information from literature attesting
that decrease of viraemia correlates to greater amount of CD4+ cells. In the
research coherences between HLA Il class genes of particular associated
markers show direct coherence between the haplotypes with CD4+ cell
dynamics and HIV RNA level in plasma in HIV/AIDS infected patients. So
haplotype HLA 1l class genes can be used also as additionally forecasting
criterion who unlike the CD4+ cells and HIV RNA level parameters does not

change for all life of an individual and is not dynamic.

Comparison of antiretroviral therapy (ART) efficiency with

different HLA 11 class haplotypes
HLA 1l class haplotype distribution analysis was made to HIV/AIDS
group patients in whose treatment ART basic scheme was applied.
In the total group to be researched HIV/AIDS infected patients were
included:
1. towhom ART was prescribed;
2. who had not received ART previously;
3. who have maximally observed the regimen;
4. who for 24-48 weeks were treated applying ART basic scheme;
5. from 2003 to 2009 415 persons received ART (information from

Infectology Centre of Latvia).
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254 HIV infected patients were included in the research, 195 of them were
men and 59 — women (average age of patients - 34,7 years). When comparing
different clinical classification of HIV infection, it must be concluded that HIV
infection signs B(Il) (no-symptom infection) or B(ll) (generalized
lymphadenopathy), 40 B(lll) are diagnosed to 15 patients, but in 62 cases
repeated phase of affection A(I11). 63 of 254 got infected by injecting narcotics
intravenously. 132 were heterosexuals patients and got infected through
intercourse, but 59 had homosexual contacts with HIV infected partners.

1. The basic scheme ART is included in the therapy scheme: NNRTI +2NRTI-
EFV+3TC/AZT (Efavirenz+Lamivudine/Azidothymidine) - EFV+ ABC/
3TC (Efavirenz +Abacavir/Lamivudine)

2. Or PI/+2NRTI-SQV+RTV+3TC/AZT (Saquinavir/Ritonavir+ Lamivudine/
Azidothymidine)

3. CD4+ lymphocytes and HIV virus load immunologic parameters that were
obtained were used for monitoring when observing the patients for 24-48
weeks.

Therapy efficiency criterion:

1. HIV virus RNA load <400 kop/ml — in 16-24 weeks;

2. CD4+ cell increase by 30-70 §/mm? during the first three months, by 100-
150 $/mm? within a year;

3. After three months therapy there were no ne opportunistic diseases.

Before the therapy CD4+ cell number median for all patients was 155
¢/mm?, but HIV virus RNA load median — 55 thousand copies/ml.

HLA 11 class haplotype distribution analysis was performed in the group to be

researched (Annex No. 31 Tab. 5.45). When researching HLA Il class

haplotypes, it was concluded that the greatest credible association with high
immunologic efficiency is peculiar to haplotypes HLA-DRB1*/DQB1*/

DQA1*01/0602-8/0103;  *01/0301/0102;  *06/0602-8/0102, incidence
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frequency (gf=0,36/0,09). After 12 therapy weeks amount of CD4+
lymphocytes in the particular group increased to 600-700 cells in one ul — HIV
virus RNA load decreased by 5 thousand copies per ml, after 24-48 therapy
weeks — lymphocyte CD4+ increased to 806-900 ¢/mm?, (by 450-500 ¢/mm?)
and HIV virus load RNA decreased <400 copies per ml (decrease by 20-30
thousand copies per ml). These data testifies of efficient ART. HIV infection
clinic progression (aggravation of latent opportunistic infection) was not
observed with any patient during the treatment in the groups to be researched
with the existing haplotypes.

Association with low immunological efficiency was registered to
haplotypes: HLA- DRB1*/DQB1*/DQA1*02/0301/0301; *03/0501/0201;
*03/0301/0501; *07/0301/0201; *05/0301/0501; *02/0302/0102, incidence
frequency (gf=0,03/ 0,04/ 0,05).

Treatment of patients with the particular haplotype facilitates also
gradually increase of CD 4+ cell amount in blood and decreases HIV RNA in
the HIV/AIDS infected patient group to be researched. After 12 week treatment
a trend of increase of CD 4+ cell amount was formed, however the increase was
slight, at average 50-100 cells per 1 upl, but HIV virus RNA decreased at
average by 2000 copies per ml. Besides, high enough parameters remained also
after 24-48 therapy weeks (55 thousand copies per ml). Aggravation of latent
opportunistic infections were registered in the groups to be researched with the
particular haplotypes, but after 12 weeks after the beginning of ART — side
effects (hypersensitivity, diarrhoea, vomiting, etc.) (Tab. 11, figure 8.) For 55
(21%) of 254 patients to whom monitoring was applied, treatment was
ineffective. Besides, for 29 (11%) patients cause of ineffective treatment was
bad susceptibility of the particular therapy, in the result — drug dependence. 11

patients interrupted the treatment in a month, but 15 patients gad no noticeable
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positive dynamics during three months that is mainly connected with non-

observance of medicine usage regimen.

Connection between the more efficient therapy and HLA-

Table 11.

DRB1*/DQB1*/DQAL1* haplotypes in the group of HIV/AIDS infected patients

Start of therapy in 12 weeks in 24-48 weeks
- - Number | HIV virus | Num. | HIV Num. HIV
ngi*z ;2;?25 of CD4 RNA load | of virus of virus
DQAL N = 254 cells copies/ml | CD4 RNA CD4 RNA
¢/mm?® cells load cells load
c¢/mm?® | copies/ml | ¢/mm* | copies/ml
*01/0602-8/ 51/0,36 140 46000 961 5000 598 <400
0103
*03/0301/0201
*01/0301/0102 | 13/0,09 234 38000 940 2000 809 < 40-100
*06/0602-8
/0102
*02/0301/0301 7/0,03 210 37000 270 32000 298 >5000
*03/0501/0201
*03/0301/0501 8/0,04 80 70000 120 64000 155 56000
*07/0301/0201
*05/0301/0501 | 10/0,05 110 66000 99 60000 104 50000
*02/0302/0102

N — number of patients; Only credible results are shown p<0,005

1200

1000

CD4+ cells /mm?3

12 weeks after therapy

<200

<400

<5000

>5000

106

ewse[d ur sa1dos yNY SnIIA Jo JaquinN

+—01/0602-8/0103;
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~&-01/0301/0102;
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03/0501/0101

===03/0301/0501;
07/301/0201

05/0301/0501/;
02/0302/0102

Figure 8. Monitoring. Immunologic efficiency curve of antiretroviral therapy for
the group of HIV infected patients (N=254)
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In general from the obtained data it is to be concluded that correlation
between HLA DRB1*/DQB1*/DQAl *01/0628/0103; *01/0301/0102;
*06/0602-8/0102 haplotypes and an efficient basic scheme (HIV RNA level
decreased and is less than 400 copies per 1 ml, but the number of median in
CD4+ lymphocytes increased by 600 cells per 1 ml).

Meaning of haplotype HLA DRB1*/DQB1*/DQA1*02/0301/0301;
*03/0501/0201; *03/0301/0501; *07/0301/0201; *05/0301/0501; *02/0302
/0102 forecast testifies of less efficient response to ART basic scheme. Side
effects (digestive tract), aggravation of latent opportunistic infection were
established that are connected with low immunologic parameters (CD4+
lymphocytes 250-300 ¢/mm?; HIV virus RNA load 55 thousand copies per ml).

These results are very important when researching polymorphism of
HLA 1l genes and characterize them as the main “fighters” with infectious
agents.

When determining HLA 11 class haplotypes, a successful therapy can be
achieved only partially — the results can be evaluated in combination other
successful solutions. Perhaps in future before prescription of different therapies

it shall be possible to introduce compulsory determination of HLA types.
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Conclusions

. Incidence frequency of genes DRB1; DQA1; DQB1 and DRB1-DQA-
DQBlcombinations in five groups of HIV infected patients is clarified.
Comparative analysis was performed also in the group of healthy donors
(control group).

. Genetic markers of immunologic alleles upon development of HIV
infection — HLA DRB1*03; 05; 07; HLA- DQA1*0101;0201;0301; 0601;
HLA-DQB1* 0302; 0501; 0303; 0304, as well as resistance markers
connected with slow development of HIV infection — HLA DRB1*01;
04;06; HLA- DQA1*0103;0401;0501; HLA-DQB1*0301; 0303;0401-2;
0601; 0602-8 are determined in different groups of patients.

. High risk markers in case of HIV infection development belonging to the
following groups of alleles: HLA-DRB1*03, DRB1*05, DQA1*0101; 0301
un DQB1*0501; 0302, as well as three-loci haplotypes HLA-
DRB1*03/DQB1*0501/DQA1*0101; HLA-DRB1*05/DQB1*0301/ DQA1
*0501, DRB1*01 DQB1*0302/ DQA1*0301 un DRB1*01/DQB1*0501/
DQA1*0101 are determined.

. Resistance to HIV infection development forms in the following groups of
alleles: HLA-DRB1*01; 06, HLA-DQB1* 0301; 0602-8; HLA-
DQA1*0102; 0103, as well as in haplotypes HLA- DRB1*01/ DQB1*0602-
8/ DQA1*0102; HLA- DRB1*06/DQB1*0602-8/ DQA1*0102; HLA-
DRB1*01/DQB1*0301/ DQA1*0102; and HLA- DRB1*06/DQB1*0602-8/
DQA1*0102 in different groups of HIV/AIDS patients.

. According to the obtained results it can be concluded that that nucleotide
sequence conformation in exon 2 causes changes of aminoacids in HLA
molecules. These changes can affect the main function of molecule —
affixation and presentation of viral peptide. It is regarded that fulminant

development of syndrome complex AIDS can be connected with the change
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of aminoacids in codon 10 (GIn—Tyr), 12 (Lys—Thr), 26 (Leu—Tyr), 32
(Tyr —His), 47 (Tyr —Phe), 87 (Gly —Val).

. The results of many years long observations approve the correlation
between the number of HIV virus RNA copies in plasma (HIV virus load),
number of CD4+ lymphocytes in subpopulation peripheral blood and HLA
Il class haplotypes in HIV/AIDS patients.

Fulminant development and its quickly progressing process associates with
the following haplotypes: HLA — DRB1*01 DQB1*0302/ DQA1*0301;
HLA-DRB1*01 DQB1*0501/ /DQA1*0101;HLA-DRB1*02/DQB1*0302/
DQA1*0102;HLA-DRB1*02/DQB1*0302/ DQA1*0301; HLA-DRB1*02/
DQB1*0501/DQA1*0101; HLA-DRB1*03/DQB1*0501/ DQA1*0101;
HLA-DRB1*05/DQB1*0301/ DQA1*0501. Moderate HI virus activity and
its favourable progress of disease associates with the following haplotypes:
HLA- DRB1*01/ DQB1*0602-8/DQA1*0102; HLA-DRB1*06/DQB1*
0602-8/DQA1*0102; HLA-DRB1*01/DQB1*0301/ DQA1*0102; and
HLA- DRB1*06/DQB1*0602-8/ DQAL1*0102 in different groups of
HIV/AIDS patients.

. In general, from the obtained data correlation between the following
haplotypes can be concluded: HLA DRB1*/DQB1*/DQA1l *01/0602-
8/0103; *01/0301/0102; *06/0602-8/0102 haplotypes and an efficient basic
scheme (HIV RNA level decreased and is less than 400 copies per 1 ml, but
the number of median in CD4+ lymphocytes increased by 600 cells per 1
ml). Meaning of haplotype HLA DRB1*/ DQB1*/DQA1*02/0301/0301;
*03/0501/0201; *03/0301/0501; *07/ 0301/0201; *05/0301/0501;
*02/0302/0102 forecast testifies of less efficient response to ART basic
scheme.

. The role of the main histocompatibility complex is clarified that enables

marker functions and that can be used in the additional prognostic
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diagnostic in case of HIV infection. The obtained results testify that upon
identification of HIV genes it is possible understand the molecular
mechanisms in case of progression of AIDS syndrome complex that
possibly can serve in determination of clinical results of infected patients.

. The produced paper proved that the efficiency of immune response depend
on particular HLA 11 class haplotype that also approves the hypothesis

about influence of haplotype marker on the immune response function.

Practical recommendations

o To apply DNA typing and sequencing method as the latest instrument
in diagnostics of diseases.

o Determination of HLA haplotypes is recommended before different
forms of therapy are prescribed.

e Research of HLA immunogenetic markers shall ensure an option to
order an appropriate and efficient basic scheme of ART and to take
preventive measures. They shall have great social significance and
apparent economical effect.

41



List of abstracts and conference reports

Eglite J, KovalC¢uka L, Kasjko D, Stiire G, Bekmane U, Socnevs A,
Viksna L. HLA-DRB1*0101 exon 2 structure polymorphism’s study
in-patients with HIV/AIDS” Journal of Antivirals & Antiretrovirals,
Journal of AIDS & Clinical Research USA.2011,3:4; 1SSN:1948-
5964, 227 p.
Eglite J, Kovalcuka L, Kasjko D, Stiire G, Bekmane U, Socpevs A,
Viksna L. Antiretrovirusu terapijas (ART) efektivitates salidzinajums
ar dazadiem HLA II klases haplotipiem. RSU Zinatniskie raksti
2011.(in press)
Eglite J, Kovalcuka L, Kasjko D, Stire G, So¢nevs A, Viksna L.
HLA-DQA1 génu polimorfisms dazadu grupu HIV inficétiem
pacientiem. RSU Research articles in medicine & pharmacy, Internal
Medicine, 2010, 22-25. Ipp.
Eglite J, Bekmane U, So¢nevs A, Viksna L, Rozentale B, Stire G.
Association of Human Leukocyte Antigens with HIV infection. RSU
Zinatniskie raksti, 2005, 155-157. Ipp.
Eglite J, Bekmane U, So¢nevs A. Molecular Analysis of HLA class
IT Polymorphism in Latvia. RSU Zinatniskie raksti, 2005., 158-160.
Ipp.
Eglite J, Kovalchuk L, Hagina E, Sochnevs A, Viksna L, Sture G,
Rozentale B. Associations of HLA — DRB 1 alleles with HIV
infection. Med. Science International HIV&AIDS Review 2003;
2:127-130. Ipp.
Eglite J, Sochnevs A, Bekmane U, Viksna L, Rozentale B, Sture G.
HLA DRB*1 antigens as a risc factor for HIV Infection in Latvia.
Rigas Stradina universitate. Zinatniskie raksti, 2001;69-70. Ipp.
Eglite J, So¢nevs A, Bekmane U, Viksna L, Rozentale B, Stire G.
Sakariba starp HLA allelem un oportinistiskam slimibam HIV
inficEtiem pacientiem Latvija. Rigas Stradina universitate.
Zinatniskie raksti, 2001;142-147.Ipp.
Denisova A, Eglite J, Kovalcuka L, Bekmane U, Sochnevs A. An
immunogenetical Study of the healthy individuals carrying HLA
A1BS in the Latvian population. RSU AML/ RSU Zinatniskie raksti,
v.2, 2000:78-82. Ipp.
Abstracts

Eglite J, Kovalcuka L, Kasjko D, Stiire G, Bekmane U, Socnevs A,

Viksna L. Antiretrovirusu terapijas (ART) efektivitates

salidzinajums ar dazadiem HLA II klases haplotipiem. RSU

Zinatniskas konferences tézes, 2011. 183. Ipp.

Eglite J, Sochnev A, Viksna L. HLA- DRB1*0101 exon 2 structure

42


http://www.rsu.lv/petnieciba/zinatniskie-raksti/rsu-collection-of-scientific-papers-2010
http://www.rsu.lv/petnieciba/zinatniskie-raksti/rsu-collection-of-scientific-papers-2010

10.

11.

polymorphism’s study in-patients with HIV/AIDS. EFI- Tissue
Antigens, 2010. 489. p

Eglite J, Kovalcuka L, Kasjko D, Stare G, Socnevs A, Viksna L.
HLA-DQA1 génu polimorfisms dazadu grupu HIV inficetiem
pacientiem. RSU Zinatniskas konferences tezes, 2010. 204. Ipp.
Eglite J, Koval¢uka L, Bekmane U, So¢nevs A, Stire G, Viksna L,
Rozentale B. Human Leukocyte Antigens (HLA) Il Class and
Acquired Immune Deficiency Syndrome (AIDS) Disease
Progression. Proceedings of The Latvian Academy of Sciences,
vol.61, 2007, No.5, abstract book 165-166. p.

Eglite J, Kovaléuka L, Bekmane U, Soénevs A, Stiure G, Viksna L,
Rozentale B. Human Leukocyte Antigens (HLA) II Class and
Acquired Immune Deficiency Syndrome (AIDS) Disease
Progression. Proceedings of The Latvian Academy of Sciences,
vol.61, 2007, No.5, abstract book 165-166. p.

Eglite J, Socnevs A, Abarinova L, Stire G, Kovalcuka L, Viksna
L, Rozentale B. HIV inficgéto pacientu diagnostikas
imunogenétiskie aspekti. RSU Medicinas nozares zinatniska
konference, tézes, 2006. 140. lpp.

Eglite J, Bekmane U, Kovalchuka L, Shitova O, Sture G, Rozentale
B, Viksna L, Sochnevs A. “ HLA DRB1 and DQBI1 alleles in HIV
infected patients in Latvia.” 15th European Immunology Congress
(EFIS 2003), Rhodes, Greece, Immunology letters, Vol.87,
Numb.1-3, 2003, 193.p.

Eglite J, Bekmane U, Kovalchuka L, Shitova O, Sochnevs A, Stiire
G, Majore A, Viksna L, Rozentale B. HLA DR alleles as
accelerators of opportunistic infection’s progression in human
immunodeficiency syndrome (AIDS). RSU Medicinas nozares
zinatniskas konferences tezes, 2003., 85.p.

Eglite E, Kovalchuk L, Bekmane U, Shitova O, Hagina E,
Sochnevs A, Sture G, Viksna L, Rozentale B. Associations of
HLA-DRB1 genotypes with susceptibility or resistance to AIDS
disease development. 3rd Baltic Region Conference "Together
against AIDS" 2003. t&zes, 33.p.

Sochnevs A, Eglite J. Immunogenetics problems of AIDS. 3rd
Baltic Region Conference "Together against AIDS" 2003. tézes,
45.p.

Sochnevs A, Eglite E, Bekmane U, Sture G, Viksna L, Rozentale
B, Shitova O. The HLA-DRB1 alleles and their association with
HIV infection. Tissue Antigens, Suppl. 2002, No.2, vol.59, p.

43



10.

Presentation at conferences and meetings

Stenda referats ,,Second exon gene DRB1*0101 polymorphism in
HIV infected persons in AIDS or AIDS-Related Complex
(ARC).” International conference on Virolory " Novel
Therapeutic Strategies inVirology".05-07.09. 2011 g Baltimora
(ASV).

Stenda referats ,,Antiretrovirusu terapijas (ART) efektivitates
salidzinajums ar dazadiem HLA II klases haplotipiem.” RSU
Zinatniskas konference. 15.04. 2011.g. Riga.

Uzstasanas ar mutisku zinojumu ,,Associations of HLA -DRB1;
DQAI1; DQBI1 alleles with HIV infection in Latvia.” MC/WG
Conferences on HLA and disease association, programme COST
Biomedicum. 23.06.-25.06. 2010.g. Helsinki, Finland.

Stenda referats ,,HLA- DRB1 markers associated with human
immunodeficiency virus disease progression in Latvia.” EFI
Conference 2010 Immune-Related Gene Polymorphism in Health
and Disease. 15.05.-18.05. 2010.g. Tallinn, lgaunija.

Stenda referats “Oportinistisko infekciju korelacija ar HLA
allelem HIV pozitiviem pacientiem.” RSU Medicinas nozares
zinatniska konference. 2007. gada. Riga.

Stenda referats ,, HIV inficéto pacientu diagnostikas
imunogenétiskie aspekti.” RSU Medicinas nozares zinatniska
konference 2006.g. Riga.

Stenda referats ,, Association of Human Leucocyte Antigens with
HIV infection.” RSU Medicinas nozares zinatniska konference
2004.g. Riga

Stenda referats ,Oportinistisko infekciju saistiba ar HLA
allelem.” RSU Medicinas nozares zinatniska konference. 2004.g.
Riga.

Stenda referats ,,HLA-Il DR alleles as accelerators of
opportunistic infection progression in Human Immunodeficiency
syndrome (AIDS).” Rigas Stradina universitate. Medicinas
nozares zinatniska konference 2003.g. Riga.

Uzstasanas ar mutisku zinojumu ,,Immunogenetics problems of
AIDS.” 3rd Baltic Region Conference Together against AIDS
Latvija, 2003.g Riga.

44



rPOONE

10.

11.

12.

13.

14.

15.

REFERENCES

www.apvienibahiv.lv

www.aids.lv

Roe D L, etal., 2007; M Thursz et al., 1999

Altshuler D, Daly M. J., and Lander E. S. Genetic Mapping in Human
Disease. 2008 Science 322, 831-888

The Nobel Assembly of Karolinska Institutet has decided today to award
the Nobel Prize in Physiology or Medicine for 1980 jointly to Baruj
Benacerraf, Jean Dausset and George Snell for their discoveries
concerning "genetically determined structures on the cell surface that
regulate  immunological  reactions."  http://nobelprize.org/nobel _
prizes/medicine/laureates/1980/ press. html

Benacerraf B. Antigen processing and presentation. The biologic role
of MHC molecules in determinant selection J Immunol.1988;141.
Zinkernagel R M, Doherty P C. MHC-restricted cytotoxic T cells:
studies on the biological role of polymorphic major transplantation
antigens determining T-cell restriction-specificity, function, and
responsiveness. Adv Immunol. 1979 ;27 :51-177 92183 Cit:929
Zinkernagel R M, Doherty P C. Restriction of in vitro T cell-mediated
cytotoxicity in lymphocytic choriomeningitis within a syngeneic or
semiallogeneic system. Nature. 1974 Apr 19;248 (450):701-2 4133807
Cit:757

Mullis K, (1990). The unusual origin of the polymerase chain reaction.
Scientific American April 56-65

Mullis K. and Faloona F. 1987. Specific synthesis of DNA in vitro via a
polymerase-catalyzed chain reaction. Methods Enzymol 155:335-350
Cintado A, Sorell L, Galvan JA, Martinez L, Castaneda C, Fragoso T, et
al. HLA DQA1*0501 and DQB1*02 in Cuban celiac patients. Hum
Immunol 2006; 67:639-642.

Shawkatova I, Michalkova D, Barak L, Fazekasova H, Kuba D, Buc M.
HLA class Il allele frequencies in type 1A diabetes mellitus Slovak
patients. Bratisl Lek Listy 2006; 107:76-79.

Gao J, Lin Y, Qiu C, Liu Y, Ma Y, Liu Y. Association between HLA-
DQAL, -DQB1 gene polymorphisms and susceptibility to asthma in
northern Chinese subjects. Chin Med J (Engl) 2003; 116:1078-1082.
Carrington M, O'Brien SJ. The influence of HLA genotype on AIDS.
Annu Rev Med 2003; 54:535-551.

Hanne C. Lie, Leigh W. Simmons, and Gillian Rhodes Does Genetic
Diversity Predict Health in Humans? PLoSOne. 2009; 4(7): e6391.
Published online 2009 July 27.

45


http://nobelprize.org/redirect/links_out/prizeawarder.php?from=/nobel_prizes/medicine/laureates/1980/press.html&object=ki&to=http://www.mednobel.ki.se
http://nobelprize.org/nobel_%20prizes/medicine/laureates/1980/%20press.%20html
http://nobelprize.org/nobel_%20prizes/medicine/laureates/1980/%20press.%20html
http://lib.bioinfo.pl/pmid/journal/Adv%20Immunol
http://lib.bioinfo.pl/pmid:92183/pmid/cit
http://lib.bioinfo.pl/pmid:4133807
http://lib.bioinfo.pl/pmid:4133807
http://lib.bioinfo.pl/pmid:4133807
http://lib.bioinfo.pl/pmid/journal/Nature
http://lib.bioinfo.pl/pmid:4133807/pmid/cit

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

Bbapanos B.C. T'eHernyeckue OCHOBBI IPEAPACIOIOKEHHOCTH K
HEKOTOPBIM  YacThIM  MYJIbTH()AKTOPHAIBLHBEIM  3a0oJjieBaHUsIM  //
Memnmmackas regetuka. 2004. Ne 3. C. 102-111.

Yang S, Wang JY, Gao M, Liu HS, Sun LD, He PP, et al. Association of
HLA-DQAL and DQB1 genes with vitiligo in Chinese Hans. Int J
Dermatol 2005; 44:1022-1027.

Kees de Joncheere, Irina Eramova, Jenni Kehler, Ulrich Laukamm-
Josten, Signe Rotberga, Anna Zakowicz and Roger Drew A Report
Prepared by Evaluation of the access to HIVV/AIDS treatment and care in

Latvia. May 2009. http://web.worldbank.org/asap
(www.apvienibahiv.lv/docs/729/Darbibas_parskati/report ART_Latvia_
2010.doc)

Delves Peter J., Martin Seamus J., Burton Dennis R., Roitt Ivan M.
”Roitt’s Essential Immunology” eleventinth edition, publishing
Blackwell 2008. 75-85pp.

Parham P. Ed (1999) Genomic organisation of the MHC: structure,
origin and function Immunological reviews 167.

HLA nomenklatira 2010. http://hla.alleles.org/class2.html  Last
Updated: 01-01-2011.

SGE Marsh, ED Albert, WF Bodmer, RE Bontrop, B Dupont, HA
Erlich, M Fernandez-Vina, DE Geraghty, R Holdsworth, CK Hurley, M
Lau, KW Lee, B Mach, WR Mayr, M Maiers, CR Miiller, P Parham,
EW Petersdorf, T Sasazuki, JL Strominger, A Svejgaard, Pl Terasaki,
JM Tiercy, J Trowsdale Nomenclature for Factors of the HLA System,
2010 Tissue Antigens 2010 75:291-455.

SGE Marsh, ED Albert, WF Bodmer, RE Bontrop, B Dupont, HA
Erlich, M Fernandez-Vina, DE Geraghty, R Holdsworth, CK Hurley, M
Lau, KW Lee, B Mach, WR Mayr, M Maiers, CR Miiller, P Parham,
EW Petersdorf, T Sasazuki, JL Strominger,
A Svejgaard, Pl Terasaki, JM Tiercy, J Trowsdale An Update to HLA
Nomenclature, 2010 Bone Marrow Transplantation 2010 45:846-8.
Chapel H., Haeney M., Misbah S., Snowden N.”Essential Clinical
Immunology” 5 —th edition publishing Blackwell 2006. Lpp. 5-32.
Bryant PW, Roos P, Ploegh HL, Sant AJ Deviant trafficking of I-A(d)
mutant molecules is reflected in their peptide binding properties. // Eur J
Immunol - 1999 Sep; 29(9): 2729-2739.

Delves Peter J., Martin Seamus J., Burton Dennis R., Roitt Ivan M.
”Roitt’s  Essential Immunology” eleventinth edition, publishing
Blackwell 2008. 97-104.pp

Klein Jan, Sato Akie.The HLA System. N Engl J Med 2000; 343:702-
709.

46


http://web.worldbank.org/asap
http://hla.alleles.org/class2.html

28.

29.

30.

3L

32.
33.

34.

35.

36.

37.

38.

39.

Chapman H.A. ,,Endosomal proteases in antigen presentation” Current
Opinion in immunology 2006.18, 78-84.

Yvonne Jones E, Fugger Lars, Jack L. Strominger and Christian Siebold
MHC class Il proteins and disease: a structural perspective Nature
Reviews Immunology 6, 271-282 (April 2006) doi:10.1038.

Fairweather D.” Autoimmune Disease: Mechanisms” encyclopedia of
life sciences & 2007, John Wiley & Sons, Ltd. www:.els.net

XautoB P. M, Aunekcees JI. II, boampipeea M. H. Hossie
npeaACTaBJICHUA O (byHKIlI/II/I TJIaBHOI'O0 KOMIUIEKCA I'C€HOB HMMYHHOI'O
otBera uenoBeka (HLA u ectectBenHsIit otO0p) // Poc. pusuon. xypH. -
2006.- T. 92, Ne 4.-C. 393-401.

http://pathology.dn.ua/Lectures/Immune Anormalities.shtml

Crawford DC., Nickerson DA. Definition and clinical importance of
haplotypes.Annu. Rev. Med. 2005. 56:303-20.

Fellay J., Shianna K.V., Ge D., et al. A Whole-Genome Association
Study of Major Determinants for Host Control of HIV-1 // Science. - Jul
19, 2007. - 10.1126/science.1143767.

Ann W Morgan, James | Robinson , Philip G Conaghan Stephen G
Martin , Elizabeth MA Hensor , Michael D Morgan Lori Steiner ,
Henry A Erlich , Hock-Chye Gooi , Anne Barton , Jane Worthington
and Paul Emery for UKRAG Consortium and the YEAR Consortium.
Evaluation of the rheumatoid arthritis susceptibility loci HLA-DRB1,
PTPN22, LIG3/TNFAIP3, STAT4 and TRAF1/C5 in an inception
cohort. Arthritis Research & Therapy 2010, 12:R57

Fries JF, Wolfe F, Apple R, Erlich H, Bugawan T, Holmes T, Bruce B.
HLA-DRB1 genotype associations in 793 white patients from a
rheumatoid arthritis inception cohort: frequency, severity, and treatment
bias. Arthritis Rheum. 2002;46(9):2320-9.

Irigoyen P, Lee AT, Wener MH, Li W, Kern M, Batliwalla F, Lum RF,
Massarotti E, Weisman M, Bombardier C, Remmers EF, Kastner DL,
Seldin MF, Criswell LA, Gregersen PK. Regulation of anti-cyclic
citrullinated peptide antibodies in rheumatoid arthritis: contrasting
effects of HLA-DR3 and the shared epitope alleles. Arthritis Rheum.
2005;52(12):3813-8.

Lundstrom E, Kallberg H, Smolnikova M, Ding B, Ronnelid J,
Alfredsson L, Klareskog L, Padyukov L. Opposing effects of HLA-
DRB1*13 alleles on the risk of developing anti-citrullinated protein
antibody-positive and anti-citrullinated protein antibody-negative
rheumatoid arthritis. Arthritis Rheum. 2009;60(4):924-30.

Brown MA. Genetics and the pathogenesis of ankylosing spondylitis.
Curr Opin Rheumatol. 2009 Jul;21(4):318-23.

47


http://www.nature.com/nri/journal/v6/n4/full/nri1805.html
http://pathology.dn.ua/Lectures/Immune%20Anormalities.shtml
http://www.sciencemag.org/cgi/content/abstract/1143767v1
http://www.sciencemag.org/cgi/content/abstract/1143767v1
http://www.sciencemag.org/cgi/content/abstract/1143767v1
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Brown%20MA%22%5BAuthor%5D
javascript:AL_get(this,%20'jour',%20'Curr%20Opin%20Rheumatol.');

40.

41.

42.

43.

44,

45.

46.

47.

48.

Miguel A. Gonzalez-Gay MD, PhD1, Carlos Gonzalez-Juanatey MD,
PhD1, Javier Martin MD. Arthritis Care & Research Volume 59, Issue
3, pages 455-456, 15 March 2008.

Lee HS, Lee AT, Criswell LA, Seldin MF, Amos CI, Carulli JP,
Navarrete C, Remmers EF, Kastner DL, Plenge RM, Li W, Gregersen
PK. Several regions in the major histocompatibility complex confer risk
for anti-CCP-antibody positive rheumatoid arthritis, independent of the
DRB1 locus. Mol Med. 2008 May-Jun;14(5-6):293-300.

Hinks, A., Martin, P., Flynn, E., Eyre, S., Packham, J., Barton, A,
(CAPS), C., UKRAG, J., BSPAR_Study_Group, W., Worthington, J. &
Thomson, W (2010). Investigation of type 1 diabetes and coeliac disease
susceptibility loci for association with juvenile idiopathic arthritis.
Annals of the rheumatic diseases, 69(12), 2169-2172.
full text DOI:10.1136/ard.2009.126938 PubMed entry PMID:20647273.
Gideon M. Hirschfield, M.R.C.P., Ph.D., Xiangdong Liu, Ph.D., un cit.
Primary Biliary Cirrhos N Engl J Med 06. 2009; 360.

Lars-Eqil Fallang, Elin Bergseng, Kinya Hotta, Axel Berg-Larsen, Chu-
Young Kim & Ludvig M Sollid. Differences in the risk of celiac disease
associated with HLA-DQ2.5 or HLA-DQ2.2 are related to sustained
gluten  antigen  presentation  Tissue-mediated  control  of
immunopathology in coeliac disease Nature Reviews Immunology
Review (01 Dec 2009)

Geboes K. Crohn\'s disease, ulcerative colitis or indeterminate colitis:
how important is it to differentiate? Acta Gastroenterol Belg 2001; 64:
197-200.

Silverberg MS, Satsangi J, Ahmad T et al. Toward an integrated clinical,
molecular and serological classification of inflammatory bowel disease:
report of a working party of the 2005 Montreal World Congress of
Gastroenterology. Can J Gastroenterol. 2005; 19 (Suppl. A): 5-36.
Satsangi J, Silverberg MS, Vermeire S, Colombel JF. The Montreal
classification of inflammatory bowel disease: controversies, consensus
and implications. Gut 2006; 55: 749-53.

Van der Woude Diane; Lie Benedicte A; Lundstrém Emeli; Balsa
Alejandro; Feitsma Anouk L; Houwing-Duistermaat Jeanine J; Verduijn
Willem; Nordang Gry B N; Alfredsson Lars; Klareskog Lars; Pascual-
Salcedo Dora; Gonzalez-Gay Miguel A; Lopez-Nevot Miguel A; Valero
Fernando; Roep Bart O; Huizinga Tom W J; Kvien Tore K; Martin
Javier; Padyukov Leonid; de Vries René R P; Toes René E M.
Protection  against  anti-citrullinated  protein  antibody-positive
rheumatoid arthritis is predominantly associated with HLA-
DRB1*1301: a meta-analysis of HLA-DRB1 associations with anti-
citrullinated protein antibody-positive and anti-citrullinated protein

48


http://onlinelibrary.wiley.com/doi/10.1002/art.v59:3/issuetoc
http://onlinelibrary.wiley.com/doi/10.1002/art.v59:3/issuetoc
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Lee%20HS%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Lee%20AT%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Criswell%20LA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Seldin%20MF%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Amos%20CI%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Carulli%20JP%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Navarrete%20C%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Remmers%20EF%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kastner%20DL%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Plenge%20RM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Li%20W%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Gregersen%20PK%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Gregersen%20PK%22%5BAuthor%5D
javascript:AL_get(this,%20'jour',%20'Mol%20Med.');
http://www.ncbi.nlm.nih.gov/pubmed/20647273
http://www.nature.com/doifinder/10.1038/nri2670
http://www.nature.com/doifinder/10.1038/nri2670
http://www.biomedexperts.com/Abstract.bme/20131291/Protection_against_anti-citrullinated_protein_antibody-positive_rheumatoid_arthritis_is_predominantly_associated_with_HL
http://www.biomedexperts.com/Abstract.bme/20131291/Protection_against_anti-citrullinated_protein_antibody-positive_rheumatoid_arthritis_is_predominantly_associated_with_HL
http://www.biomedexperts.com/Abstract.bme/20131291/Protection_against_anti-citrullinated_protein_antibody-positive_rheumatoid_arthritis_is_predominantly_associated_with_HL
http://www.biomedexperts.com/Abstract.bme/20131291/Protection_against_anti-citrullinated_protein_antibody-positive_rheumatoid_arthritis_is_predominantly_associated_with_HL

49.

50.

Sl

52.

53.

54.

55.

56.

57.

antibody-negative rheumatoid arthritis in four European populations.
Arthritis and rheumatism 2010;62(5):1236-45.

Van der Slik A R; van den Eng |; Eerligh P; Doxiadis | | N; Koeleman B
P C; Roep B O; Giphart M J. Sequence variation within the major
histocompatibility complex subregion centromeric of HLA class Il in
type 1 diabetes. Tissue antigens 2007;69(4):348-53.

Kretowski A. L-selectin gene T668C mutation in type 1 Diabetes
patients and thereir first degree relatives. Immunology Letters, Elsevier
Science Publishing Company, Inc2000 ISSN0165-2478 Ipp 225 — 228.
Sirikong M, Tsuchiya N, Chandanayingyong D, Bejrachandra S,
Suthipinittharm P, Luangtrakool K, et al. Association of HLA-
DRB1*1502-DQB1*0501 haplotype with susceptibility to systemic
lupus erythematosus in Thais. Tissue Antigens 2002; 59:113-117.

Jacobi AM, Mei H, Hoyer BF, Mumtaz IM, Thiele K, Radbruch A,
Burmester GR, Hiepe F, Doérer T. HLA-DRhigh/CD27high
plasmablasts indicate active disease in patients with systemic lupus
erythematosus. Ann Rheum Dis. 2010 Jan;69(1):305-8.
Lavado-Valenzuela R., José Bravo M., Junqueira-Kipnis A. P., Ramos
de Souza M., Moreno C., Alonso A., Liberman-Kipnis T., da Silva W.
D., Caballero A. Distribution of the HLA class Il frequency alleles in
patients with leprosy from the mid-west of Brazil. International Journal
of Immunogenetics 16 JAN 2011.

Vanderborght P R, Pacheco A G, Moraes M E, Antoni G, Romero M,
Verville A, HThai V,Huong N T,Ba N N, Schurr E, Sarno E N
and Moraes M O. HLA-DRB1*04 and DRB1*10 are associated with
resistance and susceptibility, respectively, in Brazilian and Vietnamese
leprosy patients Genes and Immunity (2007) 8, 320-324.

Borras SG, Cotorruelo C, Racca L, Recarte M, Garcias C, Biondi C,
Bottasso O, Racca A. Association of leprosy with HLA-DRB1 in an
Argentinean population. Ann Clin Biochem. 2008 Jan;45(Pt 1):96-8.
Vijaya Lakshmi , Shilpa S. Rakh, B. Anu Radha, V. Hari Sai Priya,
Vinod Pantula, Susmita Jasti, G. Suman Latha and K.J.R. Murthy. Role
of HLA-B51 and HLA-B52 in susceptibility to pulmonary tuberculosis
Infection, Genetics and Evolution, Volume 6, Issue 6, November 2006,
Pages 436-439.

Shankarkumar, U Phd; Pawar, A Phd; Prabu, G Msc; Ghosh, K . Role of
HLA Class | (HLA-A, B) and HLA Class Il (HLA-DRB, DQB) in HIV-
1 Patients With and Without Pulmonary Tuberculosis JAIDS Journal of
Acquired Immune Deficiency Syndromes: August 2009 - Volume 51 -
Issue 5 - pp 640-641.

49


http://www.biomedexperts.com/Abstract.bme/20131291/Protection_against_anti-citrullinated_protein_antibody-positive_rheumatoid_arthritis_is_predominantly_associated_with_HL
http://www.biomedexperts.com/Abstract.bme/17389020/Sequence_variation_within_the_major_histocompatibility_complex_subregion_centromeric_of_HLA_class_II_in_type_1_diabetes
http://www.biomedexperts.com/Abstract.bme/17389020/Sequence_variation_within_the_major_histocompatibility_complex_subregion_centromeric_of_HLA_class_II_in_type_1_diabetes
http://www.biomedexperts.com/Abstract.bme/17389020/Sequence_variation_within_the_major_histocompatibility_complex_subregion_centromeric_of_HLA_class_II_in_type_1_diabetes
http://elibrary.ru/author_items.asp?authorid=&authorhash=%D0%9A%D1%80%D0%B5%D1%82%D0%BE%D0%B2%D1%81%D0%BA%D0%B8%D0%B9+%D0%90
http://elibrary.ru/issues.asp?id=438&selid=29596
http://elibrary.ru/publisher_titles.asp?publishid=1
http://elibrary.ru/publisher_titles.asp?publishid=1
http://elibrary.ru/issues.asp?id=438&jyear=2000
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Jacobi%20AM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Mei%20H%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Hoyer%20BF%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Mumtaz%20IM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Thiele%20K%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Radbruch%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Burmester%20GR%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Hiepe%20F%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22D%C3%B6rner%20T%22%5BAuthor%5D
javascript:AL_get(this,%20'jour',%20'Ann%20Rheum%20Dis.');
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Borr%C3%A1s%20SG%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Cotorruelo%20C%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Racca%20L%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Recarte%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Garc%C3%ADas%20C%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Biondi%20C%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Bottasso%20O%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Racca%20A%22%5BAuthor%5D
javascript:AL_get(this,%20'jour',%20'Ann%20Clin%20Biochem.');

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

Ruangrong Cheepsattayakorn MD**. Human Genetic Influence on
Susceptibility of Tuberculosis: From Infection to Disease. J Med Assoc
Thai 2009; 92 (1): 136-41.

De Vries, RRP (René R P) Protection from ACPA-positive rheumatoid
arthritis (RA) is predominantly associated with HLA-DRB1*1301:"A
meta-analysis of HLA-DRB1 associations with ACPA-positive and
ACPA-negative RA in four European populations™ Arthritis Rheum.
2010 Jan 29;: 20131291

Kankonkar S, Shankarkumar U. HLA DRB Alleles in Chronic Hepatitis
B Infected Patients Int J Hum Genet, 8(4): 331-334 (2008)

Liang HX, Yu ZJ, Jiang HQ, Zhang XQ. Study on the association
between severe chronic hepatitis B and HLA-DRB1 gene polymorphism
PubMed - indexed for MEDLINE 2009 Oct;23(5):364-6.

Huang YW, Hu CY, Chen CL, Liao YT, Liu CJ, Lai MY, Chen PJ,
Yang SS, Hu JT, Chen DS, Kao JH. Human leukocyte antigen-
DRB1*1101 correlates with less severe hepatitis in Taiwanese male
carriers of hepatitis B virus. J Med Virol. 2009 Apr;81(4):588-93.
William G. H. Abbott, PT, Euphemia L, Trevarton A, Ofanoa M,
Hornell J, Edward J. G, Stephen RM, and Allen GR. Associations
between HLA Class | Alleles and Escape Mutations in the Hepatitis B
Virus Core Gene in New Zealand-Resident Tongans Journal of
Virology, January 2010, p. 621-629, Vol. 84, No. 1

Saradha Kankonkarl, Umapathy Shankarkumar. HLA DRB Alleles in
Chronic Hepatitis B Infected Patients. Int J Hum Genet, 8(4): 331-334
(2008).

William G. H. Abbott, Peter Tsai,Euphemia Leung, Alex Trevarton,
Malakai Ofanoa, John Hornell, Edward J. Gane, Stephen R. Munn, and
Allen G. Rodrigo. Associations between HLA Class | Alleles and
Escape Mutations in the Hepatitis B Virus Core Gene in New Zealand-
Resident Tongans Journal of Virology, January 2010, p. 621-629, Vol.
84, No. 1.

Diepstra A, Niens M, Vellenga E, van Imhoff GW, Nolte IM,
Schaapveld M, van der Steege G, van den Berg A, Kibbelaar RE, te
Meerman GJ, Poppema S. Association with HLA class | in Epstein-
Barr-virus-positive and with HLA class Ill in Epstein-Barr-virus-
negative  Hodgkin's lymphoma. Lancet. 2005 Jun  25-Jul
1;365(9478):2216-24.

De Jager P. L., Simon K. C., Munger K. L.,. Rioux J. D,. Hafler D. A,
and A. Ascherio. Integrating risk factors: HLA-DRB1*1501 and
Epstein—Barr virus in multiple sclerosis Neurology March 25, 2008
70:1113-1118; published ahead of print February 13, 2008.

50


http://lib.bioinfo.pl/pmid:20131291
http://lib.bioinfo.pl/pmid:20131291
http://lib.bioinfo.pl/pmid:20131291
http://lib.bioinfo.pl/pmid:20131291
http://lib.bioinfo.pl/pmid/journal/Arthritis%20Rheum
http://lib.bioinfo.pl/pmid/journal/Arthritis%20Rheum
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Liang%20HX%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Yu%20ZJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Jiang%20HQ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Zhang%20XQ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Huang%20YW%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Hu%20CY%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Chen%20CL%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Liao%20YT%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Liu%20CJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Lai%20MY%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Chen%20PJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Yang%20SS%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Hu%20JT%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Chen%20DS%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kao%20JH%22%5BAuthor%5D
javascript:AL_get(this,%20'jour',%20'J%20Med%20Virol.');
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Diepstra%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Niens%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Vellenga%20E%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22van%20Imhoff%20GW%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Nolte%20IM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Schaapveld%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22van%20der%20Steege%20G%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22van%20den%20Berg%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kibbelaar%20RE%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22te%20Meerman%20GJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22te%20Meerman%20GJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Poppema%20S%22%5BAuthor%5D
javascript:AL_get(this,%20'jour',%20'Lancet.');

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

Paul J. Farrell . Role for HLA in susceptibility to infectious
mononucleosis . J Clin Invest. 2007;117(10).

Marijke Niens, Ruth F. Jarrett, Bouke Hepkema, Ilja M. Nolte, Arjan
Diepstra, Mathieu Platteell, Niels Kouprie, Craig P. Delury, Alice
Gallagher, Lydia Visser, Sibrand Poppema, Gerard J. te Meerman, and
Anke van den Berg HLA-A*02 is associated with a reduced risk and
HLA-A*01 with an increased risk of developing EBV+ Hodgkin
lymphoma. Blood, 1 November 2007, Vol. 110, No. 9, pp. 3310-3315.
Contu L., Carcassi C., Orru S., Mulargia M.,. Arras M, Boero R.,. Gessa
S,. Loizedd A.L. HLA-B35 frequency variations correlate with malaria
infection in Sardinia.Tissue Antigens .Vol. 52, Iss. 5, pages 452-461.
Osafo-Addo AD, Koram KA, Oduro AR, Wilson M, Hodgson A,
Rogers WO. HLA-DRB1*04 allele is associated with severe malaria in
northern Ghana. Am J Trop Med Hyg. 2008 Feb;78(2):251-5.
Hananantachai H, Patarapotikul J, Ohashi J, Naka I, Looareesuwan S,
Tokunaga K. Polymorphisms of the HLA-B and HLA-DRBL1 genes in
Thai malaria patients. Jpn J Infect Dis. 2005 Feb;58(1):25-8.

Coxono B. H, Xapmamoa @.C. MeHHHIOKOKKOBas HHQEKIUSI Y
nereii npaktuka neauatpun 2009 medi.ru/doc/j0107126.htm

Lipsitch M, et al. Transmission Dynamics and Control of Severe Acute
Respiratory Syndrome Science 300, 1966 (2003).

Stanevicha V, Eglite J, Zavadska D,. Sochnevs A, Shantere R,.
Gardovska D.HLA class Il DR and DQ genotypes and haplotypes
associated with rheumatic fever among a clinically homogeneous patient
population of Latvian children. Journal Arthritis Research &Therapy,
10.07.2007.,9:

Chang LY, Chang IS, Chen WJ, Huang YC, Chen GW, Shih SR, Juang
JL, Shih HM, Hsiung CA, Lin TY, Huang LM. "HLA-A33 is associated
with susceptibility to enterovirus 71 infection”. Pediatrics 2008.
Dec;122 (6):1271-6.

Alves-Leon SV, Veluttini-Pimentel ML, Gouveia ME, Malfetano FR,
Gaspareto EL, Alvarenga MP, Frugulhetti I, Quirico-Santos T. Acute
disseminated encephalomyelitis: clinical features, HLA DRB1*1501,
HLA DRB1*1503, HLA DQA1*0102, HLA DQB1*0602, and HLA
DPA1*0301 allelic association study. Arqg Neuropsiquiatr. 2009
Sep;67(3A):643-51.

Zeltina I, Eglite E, Rozentale B, So¢nevs A. HLA II klases génu
pétijumi Eréu encefalita slimniekiem. 2007. 29.marta Rigas Stradina
universitate. Zinatniskie Raksti, 2005; 6-9. Lpp.

Lebon P., Ponsot G., Gony J., Hors J. HLA antigens in acute measles
encephalitis. Tissue Antigens, Volume 27, Issue 2, pages 75-77,
February 2008.

51


http://onlinelibrary.wiley.com/doi/10.1111/tan.1998.52.issue-5/issuetoc
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Osafo-Addo%20AD%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Koram%20KA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Oduro%20AR%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Wilson%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Hodgson%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Rogers%20WO%22%5BAuthor%5D
javascript:AL_get(this,%20'jour',%20'Am%20J%20Trop%20Med%20Hyg.');
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Hananantachai%20H%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Patarapotikul%20J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ohashi%20J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Naka%20I%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Looareesuwan%20S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Tokunaga%20K%22%5BAuthor%5D
javascript:AL_get(this,%20'jour',%20'Jpn%20J%20Infect%20Dis.');
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Chang%20LY%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Chang%20IS%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Chen%20WJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Huang%20YC%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Chen%20GW%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Shih%20SR%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Juang%20JL%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Juang%20JL%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Shih%20HM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Hsiung%20CA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Lin%20TY%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Huang%20LM%22%5BAuthor%5D
javascript:AL_get(this,%20'jour',%20'Pediatrics.');
javascript:AL_get(this,%20'jour',%20'Pediatrics.');
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Alves-Leon%20SV%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Veluttini-Pimentel%20ML%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Gouveia%20ME%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Malfetano%20FR%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Gaspareto%20EL%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Alvarenga%20MP%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Frugulhetti%20I%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Quirico-Santos%20T%22%5BAuthor%5D
javascript:AL_get(this,%20'jour',%20'Arq%20Neuropsiquiatr.');
http://onlinelibrary.wiley.com/doi/10.1111/tan.1986.27.issue-2/issuetoc

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

Singh R, Kaul R, Kaul A, Khan K. A comparative review of HLA
associations with hepatitis B and C viral infections across global
populations. World J Gastroenterol. 2007 Mar 28;13(12):1770-87.
Simanis R, Eglite J, Lejniece S, Chernevska G, Kovalova Z, Gardovska
D, Jeruma A, Kuze V, Viksna L, Sochnevs A. Natural clearance of
hepatitis C virus in Hemophilia patients. Lithuania, “Medicinos teorija
ir praktika”, Medicina (Kaunas) 2008. 44(1), pp 15-21.

Mosaad YM, Farag RE, Arafa MM, Eletreby S, EI-Alfy HA, Eldeek BS,
Tawhid ZM. Association of human leucocyte antigen Class | (HLA-A
and HLA-B) with chronic hepatitis C virus infection in Egyptian
patients. Scand J Immunol. 2010 Dec;72(6):548-53.

Ksiaa L, Ayed-Jendoubi S, Sfar I, Gorgi Y, Najjar HA, Abdallah TB,
Ayed KClearance and persistence of hepatitis C virus in a Tunisian
population: association with HLA class | and class Il. Viral Immunol.
2007 Summer;20(2):312-9.

Kim AY, Kuntzen T, Timm J, Nolan BE, Baca MA, Reyor LL, Berical
AC, Feller AJ, Johnson KL, Wiesch JS, Robbins GK, Chung RT,
Walker BD, Carrington M, Allen TM, Lauer GM. Spontaneous Control
of HCV Is Associated With Expression of HLA-B*57 and Preservation
of Targeted Epitopes. Gastroenterology. 2011 Feb;140(2):686-696.
McKiernan SM, Hagan R, Curry M, McDonald GS, Kelly A, Nolan N,
Walsh A, Hegarty J, Lawlor E, Kelleher D. Distinct MHC class | and Il
alleles are associated with hepatitis C viral clearance, originating from a
single source. Hepatology. 2004 Jul;40(1):108-14.

Leslie, A., Matthews, P. C., Listgarten, J., Carlson, J. M., Kadie, C.,
Ndung'u, T., Brander, C., Coovadia, H., Walker, B. D., Heckerman, D.,
Goulder, P. J. R. (2010). Additive Contribution of HLA Class | Alleles
in the Immune Control of HIV-1 Infection. J. Virol. 84: 9879-9888.
Chapel H., Haeney M., Misbah S., Snowden N.”Essential Clinical
Immunology” 5 —th edition publishing Blackwell 2006. 251-271.pp
Gallo RC & Montagnier L. (2002) Historical essay. Prospects for the
Future. Science 298(5599): 1730-1 (29 November). PMID 12459577
Gallo RC, Montagnier L. The discovery of HIV as the cause of AIDS.
New Engl J Med 2003; 349: 2283-5.

Poiesz et al.,” Isolation of a new type C retrovirus (HTLV) in primary
uncultured cells of a patient with Sézary T-cell leukaemia” Nature 294,
268 - 271 (19 November 1981).

Delves Peter J., Martin Seamus J., Burton Dennis R., Roitt Ivan M.
”Roitt’s  Essential Immunology” eleventinth edition, publishing
Blackwell 2008. 321.pp

52


http://www.ncbi.nlm.nih.gov/pubmed?term=%22Singh%20R%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kaul%20R%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kaul%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Khan%20K%22%5BAuthor%5D
javascript:AL_get(this,%20'jour',%20'World%20J%20Gastroenterol.');
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Mosaad%20YM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Farag%20RE%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Arafa%20MM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Eletreby%20S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22El-Alfy%20HA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Eldeek%20BS%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Tawhid%20ZM%22%5BAuthor%5D
javascript:AL_get(this,%20'jour',%20'Scand%20J%20Immunol.');
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ksiaa%20L%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ayed-Jendoubi%20S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Sfar%20I%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Gorgi%20Y%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Najjar%20HA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Abdallah%20TB%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ayed%20K%22%5BAuthor%5D
javascript:AL_get(this,%20'jour',%20'Viral%20Immunol.');
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kim%20AY%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kuntzen%20T%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Timm%20J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Nolan%20BE%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Baca%20MA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Reyor%20LL%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Berical%20AC%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Berical%20AC%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Feller%20AJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Johnson%20KL%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Wiesch%20JS%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Robbins%20GK%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Chung%20RT%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Walker%20BD%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Carrington%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Allen%20TM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Lauer%20GM%22%5BAuthor%5D
javascript:AL_get(this,%20'jour',%20'Gastroenterology.');
http://www.ncbi.nlm.nih.gov/pubmed?term=%22McKiernan%20SM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Hagan%20R%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Curry%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22McDonald%20GS%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kelly%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Nolan%20N%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Walsh%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Hegarty%20J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Lawlor%20E%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kelleher%20D%22%5BAuthor%5D
javascript:AL_get(this,%20'jour',%20'Hepatology.');
http://www.ncbi.nlm.nih.gov/pubmed/12459577

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.
103.

Delves Peter J., Martin Seamus J., Burton Dennis R., Roitt Ivan M.
“Roitt’s Essential Immunology” eleventinth edition, publishing
Blackwell 2008. 324-332.pp.

LiuJ., Bartesaghi A., Borgnia M.J., Sapiro G., Subramaniam S.
«Molecular architecture of native HIV-1 gpl120 trimers» Nature. 2008
Sep 4;455(7209):109-13. Epub 2008 Jul 30

Pancera M., Majeed S., Ban Y.-E. A., Chen L., Huang C.-c., Kong L.,
Kwon Y.D., StuckeylJ., ZhouT., Robinson J.E., Schief W.R,
Sodroski J., Wyatt R., and Kwonga P.D. «Structure of HIV-1 gp120
with gp41l-interactive region reveals layered envelope architecture and
basis of conformational mobility» Proc Natl Acad Sci US A. 2010
Jan 19;107(3):1166-71.

Watts J.M., Dang K.K., Gorelick R.J., Leonard C.W., Bess J.W. Jr,
Swanstrom R., Burch C.L., Weeks K.M. “Architecture and secondary
structure of an entire HIV-1RNA  genome”  Nature. 2009
Aug 6;460(7256):711-6

Anthony S. Fauci, Eugene Braunwald, Dennis L. Kasper, Stephen L.
Hauser, Dan L. Longo, J. Jameson L, and Loscalzo J. Featuring the
complete contents of Harrison's Principles of Internal Medicine, 17e.
Chapter 182 Human Immunodeficiency Virus Disease: AIDS and
Related Disorders 01/25/10: Subclinical JC Virus Reactivation in
Patients Treated with Natalizuma.

Moir S., Chun T-W, and Fauci A.S. Immunology and pathogenesis of
Human Immmunodeficiency Virus infection. Sexually transmitted
diseases, 4-th edition, King Holmes et.al. Medical, 2008. 341.pp
Montagnier L, Barré-Sinoussi F, Chermann JC, Rey F, Nugeyre MT,
Chamaret S, Gruest J, Dauguet C, Axler-Blin C, Vézinet-Brun F,
Rouzioux C, Rozenbaum W, (1983). "Isolation of a T-lymphotropic
retrovirus from a patient at risk for acquired immune deficiency
syndrome (AIDS)". Science 220 (4599): 868—871.

Popovic M, Sarngadharan MG, Read E, Gallo RC (1984). "Detection,
isolation, and continuous production of cytopathic retroviruses (HTLV-
[11) from patients with AIDS and pre-AIDS". Science 224: 497-500.
Sheng-Yung P. Chang, Barbara H. Bowman, Judith B. Weiss, Rebeca
E. Garcia & Thomas J. White (1993). "The origin of HIV-1 isolate
HTLV-HIB". Nature 363 (6428): 466—469.
http://www.niaid.nih.gov/National  institutes of  health USA
http://www.aegis.gov

http://noah.cuny.edu/aids/ NOAH (New York Online Access to Health)
http://galen.library.uesf.edu/aids/ NASCP National AIDS and STDs
Control Programme

53


http://www.accessmedicine.com/updatesContent.aspx?aid=1001552
http://www.accessmedicine.com/updatesContent.aspx?aid=1001552
http://www.nature.com/nature/journal/v363/n6428/abs/363466a0.html
http://www.nature.com/nature/journal/v363/n6428/abs/363466a0.html
http://en.wikipedia.org/wiki/Nature_(journal)

104.

105.
106.
107.

108.

109.

110.

111

112,

113.

114.

115.

116.

117.

John G. Bartlett, M.D. Joel E. Gallant, M.D., M.P.H. 2002-2003
Medical Management of HIV Infection. Baltimore, Maryland, 2002;1-
429.

www.AIDS.net.lv.

Sade A, M.G.Eliopulos, R.C. Moellering. The Sanford Guide To
HIV/AIDS Therapy 2006-2007 - 15 Edition, - USA, 2006;1-176 .

Diane V. Havlir. Preventing opportunistic infection in the HAART Era.
/I HIV Journal , 1999.; 5,:60-67.

Dworkin M., Hansosn D., Jones J. The risk of Pneumocystis Carinii
pneumonia and disseminated non—tuberculosis mycobacteriosis after an
antiretroviral therapy assosiated increase in the CD4+T lymphocyte
count. 6th Conference on Retroviruses and Opportunistic Infections,
Chicago, 111. 1999.abstr. 692.

Casado JL., Arrizabalaga J., Salas A. Long-term of cytomegalovirus
retinitis in patients receiving HAART: a five-year, prospective,
multicenter study. 8th European conference on clinical aspects and
treatment of HIV-infection. Athens, 28-31 oct.2001, abstr. P282.

Jean K. Fleischman. CD4:CD8 ration may predict HIV coinfection in
patients with tuberculosis. // AIDS Patients Care STD, 2000; 14: 79-83.
Bonnet M.,.Pinoges L.L.P, Varaine F.F.V. Tuberculosis after HAART
initiation in HIV — positive patients from five countries with high
tuberculosis burder. // AIDS, 2006; 20:1275-1279.

Mazjanis I., Tirans E.. Infekciju slimibas. 2. izdevums — rokasgramata —
2006., Nacionalais apgads, Latvija;1-1006 .

The Sanford Guide To HIV/AIDS Therapy 2006-2007 - 15 Edition,
A.Sade, M.G.Eliopulos, R.C. Moellering - USA, 2006;1-176 .

Guide to management of HIV resistance, antiretrovirals
pharmacokinetics and viral hepatitis in HIV infected subjects 2006 —
sixth edition , M.Shapiro, B. Clotet, L.Menender-Arias -Spain ;1-440.
Joncheere K. et al. “Evaluation of access to HIV/AIDS treatment and
care in Latvia?, WHO and UNODC (May 2009). Online:
www.unodc.org/documents/ balticstates/ [Library/Other/
Report_ ART_Latvia.pdf. 6. European Centre for Disease Prevention and
Control/WHO Regional Office for Europe.HIV/AIDS surveillance in
Europe 2008. Stockholm: European Centre for Disease Prevention and
Control; 2009).

HIV arstéSanas vadlinijas. Valsts agentiira” Latvijas infektologijas
centrs”. 2006. Latvija; 1-18.

http://www.zva.gov.lv: Zalu registrs. Pretvirusu Iidzekli sistemiskai
lietoSanai.) V/A Latvijas infektologijas centrs ,, HIV ihfekcijas
arstéSanas vadlinija 2009.g. PVO HIV/AIDS protocols on treatment and
care European Region (2007, atseviSkas dalas parskatitas 2008.) WHO

54


http://www.aids.net.lv/
http://www.unodc/

118.

119.

120.

121.

122.

123.

124.

125.
126.

127.

clinical protocol 1Patients evaluation and Antiretroviral treatment of
Adults and Adolescents.

Malhotra U., Berrey MM., Huang Y. Effect of combination
antiretroviral therapy on T-cell immunity in acute human
immunodeficiency virus type 1 infection.// Journal of Infectious
Diseases, 2000; 181(1):121-131.

Editors Chaisson R.E., Bishai W.R. HIV Clinical Management. 5th ed.,
1999, p.1-34.

Dewar, R.L. et al.1994. Application of branched DNA signal
amplification to monitor human immunodeficiency virus type 1 burden
in human plasma. J. Infect. Dis. 170:1172-1179.[Medline]

Erlich H, Bugawan T, Begovich A, Scharf S, Griffith R, Saiki R,
Higuchi R, Walsh PS:HLA-DR, DQ and DT typing using PCR
amplification and immobilized probes. Eu J of Immunogen 1991,18:33-
35.

Walsh PS, Erlich H, Higuchi R: Preferential PCR amplification of
alleles: mechanisms and solutions. PCR Methods and Applications.
1992; 1:241-250.

Limfocttu subpopulaciju CD4, CD8 noteikS§ana Nagel et al., 1981,
[Munerusn u ap., 1995.

Human Genome Sequencing Consortium Initial sequencing and analysis
of the human genome www.ncbi.nih.nlm.gov

Avoti no interneta: DOS StatCalc. (Excoffier et al., 2005)

Avoti no interneta ARLEQUIN 3.11  datorprogramma;
http://lgb.unige.ch/arlequin/

Singh R, Kaul R, Kaul A, Khan KA. Comparative review of HLA
associations with hepatitis B and C viral infections across global
populations. World J Gastroenterology. 2007 Mar 28;13(12):1770-87.)

55


file:///C:/Documents%20and%20Settings/Home/Desktop/cgi/external_ref%3faccess_num=7963710&link_type=MED
http://www.ncbi.nih.nlm.gov/
http://lgb.unige.ch/arlequin/
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Singh%20R%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kaul%20R%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kaul%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Khan%20K%22%5BAuthor%5D
javascript:AL_get(this,%20'jour',%20'World%20J%20Gastroenterol.');

