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[ENETIKOI MTOAYMOP®IZMOI

* Me 1oV 0po SNPs (single nucleotide polymorphism )
EVVOOUNE TTAPOAAQYEC OTA AVTIOTOIXO AAANAOUOP@a yovidld
TTOU agopouv £va (euyocg Paocewyv

* O@ceilel va gival TouAdxiotov 1%

* Eloaywyn, dlaypa@n, avTikatadoTaon Kal duvartal va agopad
E0WVIA, ECLOVIA N TTEPIOXEC TTPOAYWYIC YOVIOiou

« GWAS: genome-wide association study (GWAS) is an
approach used in genetics research to associate specific
genetic variations with particular diseases. The method
Involves scanning the genomes from many different people
and looking for genetic markers that can be used to predict
the presence of a disease. Once such genetic markers are
identified, they can be used to understand how genes
contribute to the disease and develop better prevention and

treatment strategies Brookes AJ. Gene 1999;234:177
www.genome.gov/genetics-glossary
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HIV Kal YEVETIKOL TTOAU LOPPLOOL

* EuntaBela o HIV/e€€Mén oe AIDS;
* EuntaBela o€ eUKOLPLAKEC AOLUWEELC;
* QapUOKOYEVETIKN;

hiv genetic polymorphism4 X m
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Gingras, Shanelle N et al. “Minding the gap in HIV host
genetics: opportunities and challenges.” Human
genetics vol. 139,6-7 (2020): 865-875.

* Phenotypes explored Conclusion
in HIV GWAS;
susceptibility to

GWAS have been failing to accurately reflect the genetic
diversity seen worldwide due to the extensive research in

|nfe Cth n’ S pVL predominantly European populations. In recent years, there
Al H has been a concerted effort to address the gap in genomics
;disease progression shone

between European and non-European cohorts, however, the

° SpVL_ H LA_ d.iscrcpuncy is still prltmu.unccd. Underrepresented popula-
% tions have a greater risk for poorer health outcomes due to

B * 5 7 :O 1’ B * 2 7 :05, B * 1 subpar prevention, diagnosis, and treatment options for their

4 O 1 pf)puhlll(m. Through mclusm.ty, genomics h.us the opportu-

’ nity to address these health disparities and improve health

CCRS A32 globally.
* Precision Medicine;



[[EVETIKOI TTOAUMOPPICUOI KOl EUTTADEIO O€
HIV

* MoAvpopdlopot IL-10 p( -592, -1082, -819)

* «AA genotype of IL-10 -592 may confer increased
susceptibility to HIV-1 infection, and that the AA
genotype of -1082 may confer increased
susceptibility in Caucasians. In contrast, the -819
polymorphism may not be associated with HIV-1
infection risk»

Fu DH, Deng WJ, Yang Z, et al. Medicine (Baltimore). 2020 Nov
25;99(48):e23069.



* [poodatn EKTETAMEVN LETA-AVAAUON KATANYEL OTL OL
noAvpopodlopol otic 6€oelg CCR-5 kat HLA
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HIV gp120 interacts with CD4 and the A truncation variant of CCRS (CCR5A32)  The CCRS P1 haplotype leads to elevated CCRS
co-receptor CCRS on the surface of target  ablates co-receptor function and is associated expression and is associated with accelerated
cells with reduced acquisition risk and slower HIV disease progression

disease progression

therapeutic tramlatior

CCRS blocking drugs are
approved for the treatment
of HIV
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HLA-B*57,B*27, B*58:01, B*51, B*13, and B*81:01 are amongst
the mostreproducibly protective correlates of HIV. In contrast,
HLAB*58:02 and HLA-B*35Px alleles are associated with
accelerated

HIV disease progression. |



1. HLA class | alleles show both protective and harmful effects in HIV (shown in A)

2. Homaozygosity in the HLA region diminishes HIV control and (likely as a
consequence) enhances vertical HIV transmission from a homozygous mother to her infant

3.Concordance in the HLA alleles between an HIV infected mother and her
infant enhances vertical HIV transmission

4. Changes in HLA expression level modify the
genetic effect of an allele’s presence/absence

-----
------------
------

6. Viral variants with mutations that confer ‘escape’ from immune
pressure evalve in an infected host. A greater degree of
pre-adaptation to the host HLA, confers advantage to the virus in
escaping HLA effects but can affect viral replication fitness,

5, HIV infected HLA expressing cells are recognised by T-cells (adaptive immune system) and
innate immune cells, for example MK cells, through multiple different receptors. Genetic variation
in genes (presence or expression modifiers) for some receptors modify HLA effects eg. KIRIDLI.

L4

KIHI0LY

* NEGIARICID

Naranbhai V, Carrington M. Immunogenetics. 2017 Aug;69(8-9):489-498. doi:

10.1007/s00251-017-1000-z. Epub 2017 Jul 10.



Association of Toll-Like Receptor 4
Asp299Gly and Thr3991le Polymorphisms
with Increased Infection Risk in Patients
with Advanced HIV-1 Infection

Antonios . Papadopoulos,’ Bart Ferwerda,’ Anastasia Antoniadou,' Vissaria Sakka,' Lambrini Galani,'
Dimitra Kavatha,' Periklis Panagopoulos,’' Garyphalia Poulakou,' Kyriaki Kanellakopoulou,'
Jos W. M. van der Meer,” Evangelos J. Giamarellos-Bourboulis,' and Mihai G. Netea®

'4th Department of Internal Medicine, University of Athens Medical School, Athens, Greece; and “Department of Internal Medicine
and Center for Infectious Diseases, University St Radboud, Nijmegen Medical Center, Nijmegen, the Netherlands

Background. The Toll-like receptor 4 (TLR4) is an essential component of the innate immune response to
various microorganisms. We investigated the association between TLR4 polymorphism and the risk of acquiring
severe infections, in patients with human immunodeficiency virus (HIV)-1 infection.

Methods. The presence of TLR4 Asp299Gly and Thr399lle single nucleotide polymorphisms (SNPs) was de-
termined in a cohort of 199 HIV-1 infected patients and evaluated in relation to the occurrence of various infections.

Results. One hundred seventy-two patients were homozygous for the wild-type genotype; 22 patients (11%)
were heterozygous for both SNPs; 4 were heterozygous for 1 polymorphism; 1 patient was heterozygous for the
Asp299Gly SNP and homozygous for the Thr399lle SNP. Of individuals with a nadir CD4 cell count of <100 cells/
mm’, those who carried both SNPs, compared with those who carried the wild-type genotype, demonstrated a
>3-fold increase in the odds ratio (OR) of any serious infection (OR, 6.33 vs OR, 1.83, P = .043).

Conclusions. This study suggests an association between the presence of TLR4 Asp299Gly and Thr399lle
polymorphisms and the occurrence of serious infections in HIV-1 infected patients with a history of nadir CD4
cell count of <100 cells/mm’,




Effects of TLR7 Polymorphisms on
the Susceptibility and Progression
of HIV-1 Infection in Chinese

MSM Population

Tong Zhang'?, Junping Zhu®', Bin Su’, Lina Cao?, Zhen Li’, Huanhuan Wei?,

Xiaojie Huang', Kai Zheng?, Aixin Li’, Ning Chen?®, Lifeng Liu", Wei Xia’, Hao Wu""

and Qiushui He®**

' Canter for Infectious Diseases, Bejing Youan Hospital, Capital Medical University, Bejing, China, < Department of Medical

Microbiology and Research Centre of Microbiome, Capital Medical University, Beijing, China, ¥ Department of Medical
Microbiotogy and mmunoiogy, Universify of Turky, Turky, Fniand

Toll-like receptor (TLR) 7 plays a key role in innate and adaptive immunity for HIV-1 infection.
We evaluated the effect of TLR7 polymorphisms on disease susceptibility and progression of
HIV-1 infection in Chinese MSM (men who have sex with men). Blood samples were taken
from 270 patients with laboratory confirmed HIV infection, 196 male controls were tested, and
three TLR7 intronic polymorphisms (rs179010-C > T, X:12884766; rs2074109-T > C,
X:12885330; and rs179009-A > G, X:12885361) were analyzed by PCR-based
sequencing. The frequency of TLR7 rs179010 T allele was significantly lower in MSM
patients than in controls (P = 0.039). The haplotype TTA was associated with a decreased
susceptibility to HIV-1 infection (P = 0.013), especially to acute HIV-1 infection (AHI) (P =
0.002), but not to chronic HIV-1 infection (CHI). Furthermore, the haplotype TTA is linked to
slow disease progression in AHI patients (P = 0.002) and a lower viral load (P = 0.042). In
contrast, TLR7 rs179009 allele A contributed to a higher set point in AHI patients with rapid
progression, and the frequency of rs179009 minor alele G was over-presented in CHI
patients. This finding supports a role for genetic variations of TLR7 in susceptibility and
disease progression of an HIV-1 infection in Chinese Han population and warrants further
studies on the effect of TLR7 polymorphisms on HIV-1 infection in different populations.

Keywords: toll-like receptor 7, polymorphism, HIV-1, progression, viral load, set point



[EVETIKOI TTOAUMOPPITUOI KOl EUKAIPIAKEC
AOIMWEEIC

e NOLLWEELC ATTO KPUTTTOKOKKO

* MMoAvpopdlopotl otov vrtodoxea TLR-9 (B€on 1935)
oxetilovtal pe eumtaBela o EBV kat CMV (Beima-Sofie
K, et al. AIDS. 2018 Jan 14;32(2):267)

* MoAupopdlopocg IFNL % audiBAnotposidbonabela
Wojtowicz A, et al. AIDS. 2014 Aug 24,;28(13):1885-9.

* MMToAUpOPPLOUOC OTNV MTPOYWYO TEPLOXN TU Yovidiou
CCR5 oyetiotnke eniong pe CMV
apdLBAnotposildbonabela (Sezgin E, et al. Am J
Ophthalmol. 2011 Jun;151(6):999-1006.€4).



Genome-Wide Association Study Identifies Novel Colony
Stimulating Factor 1 Locus Conferring Susceptibility to
Cryptococcosis in Human Immunodeficiency Virus-
Infected South Africans

Shichina Kannambath,'? Joseph N. Jarvis,** Rachel M. Wake,'* Nicky Longley,' Angela Loyse,' Vicky Matzaraki,® Raiil Aguirre-Gamboa,’®
Cisca Wijmenga,” Ronan Doyle,’ Maria Paximadis,’ Caroline T. Tiemessen,’ Vinod Kumar,** Alan Pittman,’' Graeme Meintjes,’ Thomas S. Harrison,"%*
Mihai G. Netea,"" and Tihana Bicanic'*"

'Institute of Infection and immunity, St George's University of London, London, United Kingdom, *National Institute of Health Research Biomedical Research Centre at Guy's and St Thomas' Hospital
and King's College London, London, United Kingdom, *Department of Clinical Research, Faculty of Infectious and Tropical Diseases, London School of Hygiene & Tropical Medicine, London, United
Kingdom, *Botswana Harvard AIDS Institute Partnership, Gaborone, Botswana, “Clinical Academic Group in Infection, St George’s Hospital NHS Trust, London, United Kingdom, “University of
Groningen, University Medical Center Groningen, Department of Genetics, Groningen, the Netherlands, “Centre for HIV and STis, National Institute for Communicable Diseases and Faculty of
Health Sciences, University of the Witwatersrand, Johannesburg, South Africa, *Department of Medicine and Wellcome Centre for Infectious Diseases Research in Africa, Institute of Infectious
Disease and Molecular Medicine, University of Cape Town, Cape Town, South Africa, *Department of Intemal Medicine and Radboud Center for Infectious Diseases, Radboud University, Nijmegen,
the Netherlands, *Department for Genomics & immunoregulation, Life and Medical Sciences Institute (LIMES), University of Bonn, Bonn, Germany

Background. Cryptococcus is the most common cause of meningitis in human immunodeficiency virus (HIV)-infected Africans.
Despite universal exposure, only 5%-10% of patients with HIV/acquired immune deficiency syndrome and profound CD4" T-cell
depletion develop disseminated cryptococcosis: host genetic factors may play a role. Prior targeted immunogenetic studies in cryp-
tococcosis have comprised few Africans.

Methods. We analyzed genome-wide single-nucleotide polymorphism (SNP) genotype data from 524 patients of African de-
scent: 243 cases (advanced HIV with cryptococcal antigenemia and/or cryptococcal meningitis) and 281 controls (advanced HIV,
no history of cryptococcosis, negative serum cryptococcal antigen).

Results.  Six loci upstream of the colony-stimulating factor 1 (CSFI) gene, encoding macrophage colony-stimulating factor
(M-CSF) were associated with susceptibility to cryptococcosis at P < 10" and remained significantly associated in a second South
African cohort (83 cases; 128 controls). Meta-analysis of the genotyped CSFI SNP rs1999713 showed an odds ratio for cryptococ-
cosis susceptibility of 0.53 (95% confidence interval, 0.42-0.66; P = 5.96 x 10™"). Ex vivo functional validation and transcriptomic
studies confirmed the importance of macrophage activation by M-CSF in host defence against Cryptococcus in HIV-infected patients
and healthy, ethnically matched controls.

Conclusions. 'This first genome-wide association study of susceptibility to cryptococcosis has identified novel and immuno-
logically relevant susceptibility loci, which may help define novel strategies for prevention or immunotherapy of HIV-associated
cryptococcal meningitis.

Keywords.  Africa; Cryptococcal meningitis; genome-wide association study (GWAS); HIV; macrophage colony-stimulating
factor (M-CSF).




e Enibpaon moAvpopdpopwyv CYP-3A5 ota enimeda
Aovpuedavipivne og HIV yuvaikec umto aywyn yla
ehovooia (Adegbola AJ, et al/Pharmacogenomics.
2020)

e HIV moAuvpopdlopot kat TB; Yrtapyouv yeveTikol
delkTeC WC TIPOC TN PAPUAKOKLVNTLKA ovTL-TB
boPUAKWV

> Clin Pharmacol Ther. 2019 Aug;106(2):450-457. doi: 10.1002/cpt.1403. Epub 2019 Mar 29.

The Influence of Pharmacogenetic Variants in

HIV/Tuberculosis Coinfected Patients in Uganda in
the SOUTH Study

Andrea Calcagno ', Jessica Cusato ', Christine Sekaggya-Wiltshire 2, Amrei von Braun 3,
llaria Motta ', Grace Turyasingura 2 Barbara Castelnuovo 2, Jan Fehr 4 >, Giovanni Di Perri T,
Mohammed Lamorde 2

Affiliations + expand
PMID: 30779340 DOI: 10.1002/cpt.1403

Free article



Effects of genetic variability on rifampicin and
isoniazid pharmacokinetics in South African patients

with recurrent tuberculosis

Anushka Naidoo T, Maxwell Chirehwa 2, Veron Ramsuran ' 3, Helen Mcllleron 2,

Kogieleum Naidoo ' #, Nonhlanhla Yende-Zuma ', Ravesh Singh >, Sinaye Ncgapu ',
John Adamson ©, Katya Govender ® Paolo Denti 2, Nesri Padayatchi 14

Affiliations + expand

> J Pharm Biomed Anal. 2019 Feb 5;164:698-705. doi: 10.1016/j.jpba.2018.11.026. Epub 2018 Nov 16

In vivo phenotyping of cytochrome 450 isoforms
involved in the metabolism of anti—-HIV and anti-
tubercular drugs in human using cocktail approach:

An LC-MS/MS analysis

Ekta Varshney T, Monika Tandon 2, Nilanjan Saha 2, Shakir Ali 3
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MEDICC Rev. 2019 Apr-Jul;21(2-3):59
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Figure 1: Intervention proposals based on pharmacogenetic tests for Cuban HIV patients

A) Prescription based on pharmacogenetics
Pharmacogenetic test prior to therapy initiation
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Pharmacogenetic test during therapy
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Genetic variation near CXCL12 is
associated with susceptibility to HIV-
related non-Hodgkin lymphoma

Christian W. Thorball, Tiphaine Oudot-Mellakh, Nava Ehsan, Christian Hammer, Federico A. Santoni, Jonathan Niay,
Dominique Costagliola, Cécile Goujard, Laurence Meyer, Sophia S. Wang, Shehnaz K. Hussain, loannis Theodorou,
Matthias Cavassini, Andri Rauch, Manuel Battegay, Matthias Hoffmann, Patrick Schmid, Enos Bernasconi, Huldrych F. GC
Pejman Mohammadi, Paul J. McLaren, Charles S. Rabkin, Caroline Besson, Jacques Fellay

Haematologica Early view Jul 16, 2020 https:/dol.org/10.3324/haematol.2020.247023

ARTICLE FIGURES AND DATA INFO AND METRICS

Abstract

Human immunodeficiency virus (HIV) infection is associated with an increased risk of
non-Hodgkin lymphoma (NHL). Even in the era of suppressive antiretroviral treatment,
HIV-infected individuals remain at higher risk of developing NHL compared to the general
population. To identify potential genetic risk loci, we performed case-control genome-
wide association studies and a meta-analysis across three cohorts of HIV+ patients of
European ancestry, including a total of 278 cases and 1924 matched controls. We
observed a significant association with NHL susceptibility in the C-X-C motif chemokine
ligand 12 (CXCL12) region on chromosome 10. A fine mapping analysis identified rs7919208
as the most likely causal variant (P = 4.77e-11), with the G>A polymorphism creating a new

transcription factor binding site for BATF and JUND. These results suggest a modulatory




Results: In the 204,000 SNP screenings, we scrutinized the SNPs that differ in the case of Kaposi's
Sarcoma [KS (+) and HIV (+)] on the basis of Control [KS(-) and HIV(-)] and HIV+ [KS(-)], and two SNPs
of the ENDRA gene, three SNPs of the ADRATA gene, six SNPs of the STIM1 gene, four SNPs of the
EFNB2 gene, and one SNP of the CD209 gene were found to be different. However, when it comes to
all SNPs (all the 204.000 SNPs) screened in terms of allele, it was observed that the AA and BB alleles
were lower in the patient with Kaposi's Sarcoma [KS (+) and HIV (+)] compared to other groups and
AB alleles were found to be higher than others in the patient with Kaposi's sarcoma [KS] (+) and HIV

(+)]-

Conclusion: In the microarray study we have conducted, 204,000 SNPs were screened for Control
(HIV-) HIV (+) and HIV (+) patient with Kaposi's Sarcoma. It was found that 32,362 of those SNPs had
different alleles in the Kaposi's Sarcoma [KS + HIV (+)] patient, while they had the same ones in the
control [KS (-) and HIV (-)] and HIV + [KS (-)] group. 16 of the 32,362 SNPs took place among the
genes related to Kaposi's Sarcoma. In the cases of Kaposi's Sarcoma with suspected diagnosis, it can

be used as a beneficial laboratory test.

Keywords: HIV; Kaposi's sarcoma; SNP analyzes; genome; microarray; single nucleotide
polymorphism..
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