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Sexually transmitted infections (STIs) are hazardous to human health worldwide.
STIs have a direct influence on sexual and reproductive health and can increase
the chances of HIV. Globally, more than 1 million STIs are acquired every day
and the majority are asymptomatic. Approximately, 374 million cases of STIs
have been reported annually. The most prevalent STIs include chlamydia,
gonorrhoea, syphilis, and trichomoniasis. These STIs are caused by Chlamydia
trachomatis, Neisseria gonorrhoeae, Treponema pallidum and Trichomonas
vaginalis. The major factor that contributes to the susceptibility and prognosis of
infectious diseases is genetic variation. Host genes play a huge role in STIs and
immune response. The production of host factors is stimulated by a variety of
bacteria, viruses and parasites and the host factors can play a role in increasing
host vulnerability to infection and pathogen persistence. Genetic variation or
polymorphisms within certain host genes can influence the course of pathogen
infection and disease progression. Polymorphisms can contribute to changes in
gene expression and or changes in the protein structure. which may either
contribute to/or protect against infection. This review discusses the role of host
genes in influencing the susceptibility of the most prevalent STIs caused by
Chlamydia trachomatis, Trichomonas vaginalis, Treponema pallidum and
Neisseria gonorrhoeae. We evaluate polymorphisms associated pathogen
recognition signalling pathway of these diseases. These polymorphisms may be
used as biomarkers to infer risk to specific STIs.
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Introduction

Sexually transmitted infections (STIs) are detrimental to sexual and reproductive health

worldwide. Globally, they are the most prevalent acute infections. There are more than 30

infections that can be spread during sex (1). According to the World Health Organization

(2), four major STIs that contribute highly to the annual statistics: chlamydia (129

million), gonorrhoea (82 million), syphilis (7.1 million), and trichomoniasis (156 million)

cases (3). Genital infections primarily affect the lower urogenital tract which inflames the

vagina, cervix, urethra, or penis. However, most genital infections are asymptomatic, self-

limiting conditions that frequently go undiagnosed. Even so, the prolonged term of

untreated STIs may lead to diseases such as pelvic inflammatory disease (PID), tubal

infertility (TF) and onward transmission (4).

During infection, the first line of defence is the innate immune response which can

differentiate between structural components and microbial pathogens that are present

only in these microorganisms and are absent in the normal host cells, this brings about
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an immune response. In the innate immune response, studies have

shown that mucosal host gene production takes place after the

acquisition of an STI and is a key component of the subsequent

immune response (5). Then, the adaptive immune response is

activated by the innate responses, and they combine to destroy

the infections. The adaptive immune responses, in contrast to

innate immune responses, are very particular to the pathogen

that triggered them. They may also offer a prolonged defence.

For instance, if re-infection happens in some STIs a long time

after the first infection, as the adaptive immune response that

follows the primary infection is necessary for immunological

surveillance and serves as the first line of defence against

secondary infection (5).

The activation of the immune response initiates the host gene

response. These genes include Toll-like receptors (TLRs),

chemokine ligands (CCLs), interleukins (ILs), nodulation-like

receptors (NLRs), which will be discussed in this review. One of

the primary innate immune responses is the family of TLRs, they

then lead to a cascade of events to initiate the regulation of genes

such as Intercellular adhesion molecule-1 (ICAM-1) (6). TLRs

are the main innate immune response components that have

been linked to numerous STIs. TLR1, TLR2, TLR4, TLR5, TLR6

and TLR10 are cell surface receptors, whereas TLR3, TLR7,

TLR8, and TLR9 are receptors of an endosomal compartment

(6). TLRs respond to the pathogen designated for it. For

instance, TLR1/TLR2 and TLR2/6 complex is stimulated by heat

shock protein 60 (HSP60) and lipo-oligosaccharide of Neisseria

gonorrhoeae (NG), major outer membrane proteins of Chlamydia

trachomatis (CT) and lipoprotein of Treponema pallidum (TP);

TLR4 is stimulated by lipid A which forms part of the

lipopolysaccharide moiety that is located on the outer membrane
FIGURE 1

Schematic overview of STIs stimulating the innate immune response and indu
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of gram-negative bacteria such as CT a major outer membrane

protein of CT and HSP60/70, fibronectin and CpG of

Trichomoniasis vaginalis (TV). TLR9 is stimulated by CpG d

TV and dsRNA of TP (7). Upon stimulation signalling is

mediated either via myeloid differentiation primary response 88

(MyD88) pathway or (TIR-domain-containing adapter-inducing

interferon-β (TRIF) pathway. Both pathways lead to the

activation of NF-κB and the release of pro-inflammatory

cytokines. High levels of pro-inflammatory cytokines stimulate

the expression of ICAM-1 which facilitates a variety of immune

responses (Figure 1).

Genes associated with pathogen recognition signalling can be

used as biomarkers. For instance, the levels of ICAM-1 mRNA

were evaluated as potential biomarkers for the inflammatory

response in vaginal cells (8). Genetic variation within immune

genes may alter protein structure/activity and change gene

expression, thus altering immune response. For instance, genetic

variations such as single nucleotide polymorphisms (SNPs) have

a significant impact on innate immune responses to pathogenic

challenges and disease outcomes; as a result, people have varying

levels of susceptibility to infections, with some being predisposed

to certain infections and others being protected. Although

pathogen genetic diversity has a significant impact on disease

outcome, host genetics also have a role in the pathogen-host

interaction (9). Recent developments in the field of STIs and host

genes globally have led to a renewed interest in host genes

associated with the most prevalent STIs caused by CT, TP, TV

and NG. This review discusses SNPs associated with pathogen

recognition in the above-mentioned genes. We summarize host

genetic studies conducted on sexually transmitted infections and

some of their complications (Table 1).
ction of pro-inflammatory responses.
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TABLE 1 Host SNPs associated with STI recognition immune signalling pathway.

Pathogen Gene SNP Disease Population Frequency of alleles
(associated study)

Reference

Chlamydia trachomatis TLR1 rs5743618 G>T CT infection African American Women (n = 205) Wildtype = 0.23
Mutant = 0.77

(10)

TLR4 rs1927911 T>C PID African American Women (n = 205) Wildtype = 0.49
Mutant = 0.51

(10)

TLR2 −16934T/+2477G
–1237C

CT infection Caucasian Women
(CT+ n = 322; CT− n = 409)

Wildtype = 0.50
Mutant = 0.499/Wildtype = 0.95
Mutant = 0.0497

(11)

TLR9 −1237T/+2848A CT infection Caucasian Women
(CT+n = 322; CT− n = 409)

Wildtype = 0.47
Mutant = 0.53

(11)

NOD1 rs6958571 CT infection Caucasian Women
(CT+ n = 23; CT− n = 409)

Wildtype = 0.85
Mutant = 0.15

(12)

NOD1 +32656T>G CT infection Caucaian Women
(CT+ n = 724; CT− n = 282)

Wildtype = 0.81
Mutant = 0.19

(13)

IL10 −1082 A>G Tubal factor
infertility

Caucasian Women
(CT+ n = 724; CT− n = 282)

Wildtype = 0.54
Mutant = 0.46

(13)

Neisseria gonorrhoeae and
or Chlamydia trachomatis

TLR1 rs5743618 C>A PID African Women
(CT and/or NG =205);
Caucasian Women
(CT and/or NG = 51)

African American
GG +GT =0.271
TT = 0.729
Caucasian
GG +GT =0.786 TT = 0.214

(14)

rs4833095 T>C African American AA + AG =0.398
GG = 0.602
Caucasian
AA + AG =0.851
GG = 0.149

TLR2 rs3804099 T>C African American TT =0.16
CT = 0.393
CC = 0.447
Caucasian
TT = 0.292
CT = 0.500
CC = 0.208

TLR4 rs4986790 A>G African American TT = 0.841
CT = 0.159
Caucasian
TT = 0.900
CT = 0.500
CC = 0.208

TLR6 Rs5743810 A>G African American CC =0.830
TT + CT = 0.170
Caucasian
CC =0.404
TT + CT = 0.596

TIRAP Rs8177374 C>T African American CT =0.051
CC = 0.949
Caucasian
CT = 0.272
TT + CT = 0.723

Treponema palladium IL17 rs2275913A/rs3819024G Neurosyphilis Asian (East) Women
(TP+ n = 118; TP− n = 216)

Wildtype = 0.53
Mutant = 0.47
Wildtype = 0.52
Mutant = 0.48

(15)

TLR2 rs5743708 (2258G→A) Syphilis European Men and Women
(TP + n = 137; TP− n = 221)

Wildtype = 0.99
Mutant = 0.01

(16)

Trichomonas vaginalis TLR4 rs11536889 CC Cervicitis Asian (South) Women
(TV+ n = 130; TV− n = 150)

Wildtype = 0.775
Mutant = 0.225

(17)

TLR4 rs4986790 A>G
rs4986791 C>T

Nill Middle Eastern Women
(TV+ n = 80; TV− n = 52)

Wildtype = 0.92
Mutant = 0.8
Wildtype = 0.943
Mutant = 0.575

(18)

TLR9 rs187084 TC Cervicitis Asian (South) women
(TV+ n = 130; TV− n = 150)

Wildtype = 0.885
Mutant = 0.115

(17)
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Host factors associated with sexually
transmitted infections

Host genetic factors associated with
Chlamydia trachomatis infections

The health of human sexual and reproductive systems is

extremely affected by CT infections. They are regarded as the

major global contributors to bacterial STIs (1). CT is a gram-

negative, obligatory, and immobile intracellular bacterium that

causes Chlamydial infection. In 2020, CT prevalence worldwide

was found to be 4.2% for women and 2.7% for men (19).

Although the infection may be asymptomatic, it can nonetheless

manifest as vaginal discharge, irregular vaginal bleeding, lower

pelvic pain, frequent urination, or dysuria (20).

A considerable amount of literature has been published on

CT infections and data from several studies have identified the

effect of host genes and chlamydial infections (9, 21, 22).

Variation within host genes is associated with either increased

susceptibility or protection against infections. When CT enters

the host, a variety of host factors such as receptors are

triggered for immune response. Such host factors include the

TLR family. Previously, TLRs emerged as a vital component of

the innate immune system that recognizes microbial infection

and initiates host defence responses against microbes (23).

During pathogen invasion, TLRs are key mediators of

inflammatory pathways in the gut, mediating immune

responses to a variety of ligands originating from pathogens

and linking innate and adaptive immunity (24). Several

bacterial STIs interact with extracellular TLRs to trigger innate

inflammatory reactions. The interaction of these receptors may

lead to the induction of apoptosis (25).

Studies have associated certain SNPs in TLRs with CT

acquisition and progression (26, 27). For instance, in African

American women, rs5743618TT (TLR1) was associated with

Chlamydial infection which has led to PID complications (28).

The polymorphisms in these receptors have been associated with

multiple CT infections. As shown in Table 1, a study performed

in African American women, (TLR1) rs5743618TT was

associated with CT infection and women with PID who had

rs1927911 CC (TLR4) and had high chances of contracting the

CT infection (10, 14). The rs5743618TT (TLR1) has a nucleotide

base change from 1805 G>T and leads to the change in the

amino acid on the cytoplasmic side of the transmembrane

domain of the receptor, from serine (Ser) to isoleucine (Ile). The

change in the amino acid may modify the protein, leading to the

change in the protein expression hence resulting in susceptibility

to CT infection.

Furthermore, TLR2 and TLR4 are usually associated with CT

infections since they recognize LPS, outer membrane vesicles,

porins, and other proteins, and NOD1 and NOD2 recognize

other STI biochemical compounds such gamma glutamyl

diaminopimelic acid and muramyl dipeptide, which also

stimulates NF-KB-driven inflammation (29). Nonetheless, genetic

polymorphisms may vary across different ethnic groups. In

Caucasian women, (TLR2) haplotype I (−16934T/+2477G)
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showed protection against the development of chlamydial

symptoms and tubal pathology after Chlamydia infection (11).

Also, in the same cohort of Caucasian women, (TLR9) haplotype

III (–1237C/+2848A) showed a substantial decrease in the start

of symptoms after CT infection.

TLRs, sometimes require Myeloid differentiation primary

response 88 (MyD88) for signalling. MyD88 is an essential

intracellular protein adaptor molecule that induces nodulation-

like receptors (NLRs) response. The TLRs then interact with

many other proteins to trigger a cascade of immune responses.

For instance, most TLRs except TLR3 require MyD88 pathway to

bring about an immune response (30). The pathway induces the

NOD1 and NOD2 response. Specialized NLRs called nucleotide-

binding and oligomerization domains (NOD1 and NOD2) are

involved in the identification of a subset of pathogenic

microorganisms that can infiltrate and proliferate intracellularly.

A subset of inflammatory genes is expressed when these

molecules are active, activating intracellular signalling that in

turn stimulates transcriptional responses (31). Literature shows

that NOD2 detects both gram-positive and gram-negative

bacteria and NOD1 detects a wide range of gram-negative

bacteria (32). As a result, in a study performed on Dutch

Caucasian women, +32656 GG rs6958571 (NOD1) was associated

with CT infection (12).

IL-10 is a strong anti-inflammatory cytokine that is important

for controlling the host immune system’s response to infections

(33). Various IL-10 gene promoter polymorphisms have been

linked to both disease severity and prevalence, and IL-10 has

been found to affect both disease susceptibility and progression.

A study on women from five cohorts of West-European

ethnicity evaluated the association of polymorphisms within

four genes involved in microorganisms’ detection and initiation

of inflammatory responses. The +32656T>G (NOD1) associated

with symptomatic CT infection (Jukema et al., 2021) and −1082
A>G, a polymorphism on IL-10 increased the chance of late

complications such as tubal factor infertility. Studies have

indeed shown that the association of CT infections with host

factors influences the susceptibility to infection and disease

progression.
Host genetic factors associated with
Neisseria gonorrhoeae infections

Gonorrhoea is caused by a gram-negative diplococci bacterium

which is known as Neisseria gonorrhoeae (NG). The bacterium uses

glucose to invade mucus epithelial cells. Gonorrhoea is the second

most common STI after CT infection (34). If untreated,

gonorrhoea is one of the major causes of PID and infertility in

women. Non-Caucasian women were shown to have a higher

risk of contracting upper urogenital tract NG and/or CT

infection. Ethnic disparities have been associated with PID-

associated CT and NG. Polymorphisms within the TLR family

and the TLR adaptor molecule, Toll/interleukin-1 receptor

domain-containing adaptor protein (TIRAP) are a risk factor for

this disparity. African American women had a higher frequency
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of rs5743618 TT (TLR1) and rs4833095 GG (TLR1) compared to

Caucasian women. Similarly, rs3804099 CC (TLR2) and

rs8177374 CC (TIRAP) were more frequent in African

Americans than Caucasian women. In contrast, African

American women were significantly less likely to carry a T allele

for rs5743810 (TLR6). No significant differences were found for

the rs4986790 (TLR4). African American women with T allele

for rs5743810 (TLR6) had a decreased risk of upper urogenital

tract NG and/or CT infection. A similar trend was seen in

Caucasians, but this was not significant. African Americans who

carried the rs5743618 TT (TLR1), rs4833095 GG (TLR1) and

rs8177374 CC (TIRAP)had a higher risk of contracting upper

urogenital tract infection, while Caucasian women with the

rs3804099 CC (TLR2) had a higher risk compared to women

who carried the CT or TT genotypes (10, 14).

The invasion of a pathogen in the epithelial cells leads to an

overexpression of host genetic factors. There is little information

published on the host factors associated with NG infection. In

the few studies of NG, researchers have evaluated the expression

of host factors and not much is known about the association of

alleles with NG progression and acquisition. Hence, studies

examined the expression of ICAM-1.

Invasion of NG in the vaginal cells increases ICAM-1 level (35).

Despite that, not much research = has been published on NG

infections that are associated with genetic variation within hosts.

Also, in a study performed on ICAM-1, none of the alleles were

shown to predispose an individual to NG infection but they

investigated how epithelial cells expressed ICAM-1 during NG

infection. Even though some vaginal infections are not sexually

transmissible but are induced by a microflora imbalance, these

infections may upregulate the prevalence of host genes involved,

increasing the chances of STIs. For example, ICAM-1 has been

associated with the vulvovaginal candidiasis infection related to

diabetic patients which leads to Candida susceptibility (36).

Moreover, underlying diseases may also lead to increased

susceptibility to infections.

Furthermore, in a study where gonorrhoea was found in

individuals, IL-10 and IL-12 concentrations were higher and

IL-2 concentrations were lower among the three endocervical

cytokines tested. The author’s interpretation overlooks much

after gonorrhoea acquisition, patients with the IL-2T-G

haplotype were the only ones who had a decrease in

endocervical IL-2, indicating that a pathogen-specific and

genetically mediated mechanism for distinct IL-2 responses at

the genital mucosa is stimulated (37). Very little is known

about the role of host genetic factors in gonorrhoea infection

and therefore, there is a need to investigate other host genetic

factors.
Host genetic factors associated with
Treponema pallidum infections

Syphilis is caused primarily by Treponema pallidum, which is a

multisystem infection. It is often transferred sexually, but it can also

be transmitted from a parent to an offspring during pregnancy,
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resulting in congenital syphilis. Globally, there were an estimated

7 million new syphilis infections in 2020 (3). Every year, roughly

six million new cases of syphilis are diagnosed in people aged

15–49 years old worldwide (38). Syphilis presents in various

forms of infection, depending on the duration of infection

known as primary, secondary, or tertiary. In primary infection,

syphilis causes a single or tiny, painless sore in or around the

mouth, genitalia, or anus. If the primary stage is untreated it

progresses to the secondary stage may result in the tertiary stage

which leads to neurosyphilis. Hence, not much investigation was

done on syphilis and neurosyphilis. Only a few studies examined

the association of SNPs with the acquisition and progression of

the disease. SNPs in eight genes were examined in a study that

involved 188 Han Chinese patients with syphilis. These genes

included the vitamin D receptor (VDR), a member of the

nuclear receptor family of transcription factors, and interleukins

(ILs), which act as both pro-inflammatory cytokines and anti-

inflammatory myokines. The study also examined chemokine

ligands (CCLs) that bind to multiple chemokine receptors

(CCRs). The genes which were examined were IL-17A, IL-17F,

IL-23R, VDR, CCL2, CCL5, CCR2, and CCR5. The findings

showed a significant correlation of IL-17A rs2275913 (AA vs.

AG + GG) and rs3819024 (GG vs. AA + GA) for those with

syphilis. The IL-17A rs2275913A/rs3819024G haplotype showed

a risk effect in haplotype analysis, while IL-17A rs2275913G/

rs3819024A showed a protective effect (15).

As mentioned previously, untreated syphilis spreads in the

body, resulting in neurosyphilis. For instance, in 456 Caucasian

syphilis patients, polymorphisms in the T>G +1805 (TLR1), G>A

+2258 (TLR2), and C>T +745 (TLR6) were looked for.

Laboratory-defined neurosyphilis is associated with a common

TLR1 polymorphism, while clinically and laboratory-defined

neurosyphilis are both associated with common TLR2 and TLR6

polymorphisms (39). Most of the TLR SNPs that are intronic

and one that is synonymous are associated with TP infection

outcomes; like most SNP-association studies, these SNPs will

need more research to see how they relate to functional traits

that affect TP susceptibility. For instance, since mRNA splicing

requires splice donor and acceptor sites, exon splicing enhancers,

and splicing proteins, intronic SNPs may have an impact on

gene regulation or splicing. Splice variants are created when the

activity of mRNA splicing is modulated by sequence changes

brought on by synonymous or non-synonymous SNPs (40). Also,

the tagSNPs that are in linkage disequilibrium with a causative

SNP may be the cause of associations between non-functional

SNPs and TP infection.

In another study, as shown in Table 1, the role of rs5743708

(TLR2) 2258G→A in susceptibility to syphilis was investigated.

221 healthy people with no history of syphilis and 137 people with

syphilis cases were tested. RS5743708 causes a change from

arginine to glutamine substitution at residue 753 (Arg753Gln)

resulting in macrophage and bacterial peptides decreased response

hence, leading to a host immune response that is attenuated. In

syphilis patients, the Arg753Gln change had a much lower

frequency than in controls. The findings implied that Arg753Gln

(TLR2) does protect against syphilis development (16).
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In 35 syphilis patients and 24 healthy volunteers, polymorphisms

in the IL10 gene (G>A) polymorphism at position −1084 and C>A

polymorphism at position −592 were evaluated. Neurosyphilis was

present in 31% of all syphilis cases. Patients with neurosyphilis had

significantly greater levels of IL-10 than those with syphilis but not

neurosyphilis. Higher cerebrospinal fluid IL-10 levels were

substantially correlated with the genotypes −1082 GG and −592
CC. Additionally, compared to those without neurosyphilis, people

with neurosyphilis were found to have more of these genotypes

(41). Furthermore, the researchers also investigated whether IL17A

rs2275913 and rs3819024 were linked to IL17A mRNA expression

and secretion in syphilis patients. Therefore, it was confirmed that

the IL17A polymorphisms rs2275913 and rs3819024, as well as the

haplotype including these two SNPs, influenced syphilis

susceptibility (15). Not much research has been conducted on the

association of host genes with syphilis and this calls for more

investigations.
Host genetic factors associated with
Trichomonas vaginalis infections

Trichomonas vaginalis (TV) is a protozoan parasite that

primarily causes trichomoniasis, the most prevalent non-viral

STI. Trichomoniasis causes direct damage to the epithelium. The

damage leads to micro-ulcerations, specifically in the vagina,

cervix, urethra, and paraurethral glands. Globally, more than 100

million cases of trichomoniasis have been reported in men and

women aged 15–49 years. The indirect association of TV

infections with host genetic factors increases. Mostly, symptoms

are not as bad and as a result, patients tend not to treat the

infection leading to cervicitis and other long-term diseases.

Cervical inflammation is one of the most common health

problems among women worldwide, and it is caused by a variety

of pathogens including CT, NG, TV, and HPV. TLR4 and TLR9

are known to play a key role in the induction of an

inflammatory response to these pathogens. In a study performed

on Indian women with cervicitis, TV infection was found at a

higher rate (30.7%), than CT (1.5%), NG (2.3%), and HPV

(4.6%). The rs11536889 CC (TLR4) and rs187084 TC (TLR9)

genotypes had a larger distribution in cervicitis patients than in

controls. Furthermore, as compared to controls, the rs11536889

C (TLR4) allele was found to increase the risk of cervicitis. TLR4

haplotype GCA and TLR9 haplotype GTA were associated with a

lower and higher risk of cervicitis (17). The TLR4 polymorphisms,

rs4986790 and rs4986791 are known to induce hyperresponsiveness

to liposaccharides of gram-negative bacteria. Both polymorphisms

are missense variants with rs4986790 G resulting in a change from

aspartate to glycine and rs4986791 T resulting in a change from

threonine to isoleucine. These SNPs were not shown to associate

with TV in Iraqi women. It is worth noting that the wild type

alleles for both SNPs are found at low frequency among Iraqi

women (18). However, rs4986790 appeared to be associated with

TV serostatus and risk for prostate cancer. Individuals with mutant

G allele are likely to mount a weaker response to bacteria. A

persistent TV infection may occur which could ascend to prostate
Frontiers in Reproductive Health 06
cancer (42)). Not much has been published on Trichomonas

vaginalis, this calls for more investigations to be conducted.
Conclusion and future perspectives

Recognition of PAMPs through TLRs is essential for mounting

immune response against STIs. The most significant associations

were on TLRs which are the first line of defence of the immune

response. STIs cause inflammatory responses by interacting with

immune cells and the epithelial barrier at the infection site.

Variation is genes associated with signalling this inflammatory

response, which can alter the immune response against

pathogens affecting an individual’s susceptibility and the severity

of the disease. Thus, it is important to understand the variation

in immune response. Moreover, most studies on sexually

transmitted infections have looked at the prevalence rather than

the host genetic factors associated with these STIs. Thus, this

review discussed current studies that have investigated the role of

genetic variation in stimulating inflammatory response in

prevalent STIs. The most prevalent bacterial (CT, NG and TP)

and -protozoan (TV) infections were discussed. Only a few

studies have investigated the role of host genetic variation

associated with STI susceptibility and clinical outcomes. Better

insights into the TLRs genetic variation, expression and

association with the signalling pathways will help to gain

additional knowledge of STIs-related immune therapy. Therefore,

there is a need for more in vivo, ex vivo animal and site-specific

studies to understand further the pathogenesis of infections and

specific TLRs during various STIs. Furthermore, understanding

variance within the TLR signalling pathway can also be used to

develop biomarkers to predict an individual’s response to an STI.

Of the studies reviewed, most were conducted on African-

American and Caucasian women. Non-Caucasian women are

more likely to contract an STI. Understanding the genetic aspect

as to why one ethnic group is more at risk compared to another,

will minimize this disparity. Furthermore, African Americans are

predominantly of Niger-Kordofanian ancestry. The studies

conducted using African-American participants can not be

extrapolated to all individuals of African ancestry as Africa has

the highest level of genetic variation. Creating ethnic-specific

biomarkers and therapy may curb the ethnic disparity observed

in the prevalence of STIs. Furthermore, while females may be

more vulnerable to STIs, only one study investigated host genetic

variation associated with STIs in men. Females and Males have a

slightly different immune response. Understanding the genetics

associated with STIs in both Males and Females is essential for

reducing the overall burden of STIs.
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