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Summary

Parkinson’s disease (PD) is a neurodegenerative condition that involves the gradual loss of dopaminergic
neuronsin the substantia nigra. The discovery of genetic biomarkers has greatly enhanced our comprehension
of the etiology of Parkinson’s disease (PD), providing valuable knowledge about the molecular pathways
that drive the disease and creating opportunities for improved diagnosis, prognosis, and focused treatment.
Genetic investigations have identified several crucial genes linked to Parkinson’s disease (PD), such as
LRRK2, SNCA, GBA, PARK2 (Parkin), PINK1, and PARK7 (DJ-1), among others. The presence of mutations
in these genes emphasizes the significance of protein aggregation, mitochondrial dysfunction, lysosomal
processing, and oxidative stress in the etiology of Parkinson’s disease (PD). For example, mutations in the
LRRK2 and SNCA genes are associated with both familial and sporadic cases of Parkinson’s disease (PD),
highlighting the importance of alpha-synuclein aggregation and kinase activity. GBA mutations, which are
commonly linked to Gaucher’s disease, have been found to be important risk factors for the development
of PD. This highlights the role of lysosomal dysfunction in contributing to the disease.

Recent progress in the fields of genomics and bioinformatics has made it easier to identify more genetic
variables and pathways that have a role in Parkinson’s disease (PD). These genes encompass those
associated with immunological response, cellular adhesion, dopamine production, and mitochondrial
quality control. These findings not only improve our comprehension of the diverse genetic characteristics
of PD but also emphasize the intricate interplay between genetic vulnerability and environmental factors
in the progression of the disease.

Discovering genetic biomarkers for PD has potential for enhancing the therapeutic treatment of the
disease. Genetic screening can assist in the early detection of diseases, enabling the implementation
of neuroprotective treatments prior to the occurrence of substantial neurodegeneration. Moreover,
comprehending the genetic foundation of PD facilitates the creation of individualized medical strategies
that focus on certain pathways modified by genetic mutations in affected individuals.
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Research on genetic indicators of PD is advancing quickly, with important implications for the diagnosis,
prognosis, and therapy of the illness. Subsequent research should prioritize the examination of the
functional nature The important step in understanding the complicated causes of Parkinson’s disease (PD)
and creating successful treatments is the thorough examination of discovered genetic variations and their
interplay with environmental factors.

FTENETIKOI BIOAEIKTEZ XTH NOZO MNAPKINZON

lewpyia Enpouepnoiou, Xpuoouda Mapoyidvvn, Ofya Livdvn
Neupodoyikn KAvikn Maverotnuiou ©sooanias

MNepiAnyn

H véoos tou Mdapkivoov (PD givarl pia veupoekpuiiotkn diatapaxn nou xapaktnpidetal and v npoodeutikh
anwAEIa VIONAUIVEPYIKMV VEUPMVWY otn pénaiva ouaia. O evioniopds YeVEUKWDY PIodeIktwv éxel BeATMOE!
onpavukd v Katavonoh pas yia v nabovéveia tns PD, Npoogp£povias YWMOEIS yId TOUS PYoPIaKoUs Unxa-
viopoUs nou Bpiokovtal otn BAon tns vdoou Kal avoiyovtas véous 6pdpous yia didyvwaon, npdyvwon Kal
otoxeupévn Bepaneia.

leveukés penétes éxouv anokaduyel nodnd Baoikd yovidia nou oxetiovtal pe v PD, cupnepidapfavoué-
vwv v LRRK2, SNCA, GBA, PARK2 (Parkin), PINK1 kar PARK7 (DJ-1) peta&u dnnwv. O1 pyetanndgels oe
autd ta yovidla unoypapuifouv th onpacia ths CUCCWPEUONS MNPWIEVQY, TS pitoxovdpiakhs duoneitoupyi-
as, tns AUCOoWIKNS eNeCepyaoias Kal tou o&eldwtikoU otpes otnv naboguaoiodoyia tns PD. MNa napddeiyua,
ol yetannacels LRRK2 kar SNCA spniékovtal o€ oIKoyeveis Kal onopadikés nepintwaoels PD, divovtas éugpaon
oto péno s oucowpdtwaons AAea-cuvoukeivns kal s dpactnpidtntas kivéons ts LRRK2. Opoiws, ol
petanndagels GBA, yvwotés yia tTh cuoxéUon Tous e T vooo tou Gaucher, éxouv avayvwpIoTEl ws oNPavuKof
napdyovtes kivbuvou yia v avanwén PD, unoypappidovias th oupBonin tns Aucoowpikhs duaneitoupyias
otn vooo.
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O1 npoopates e&eitels on yovidiwpaukh kal i BronAnpo@opikhn éxouv dieukonlvel tnv avakdiuyn npod-
OBETWV YEVEUKWV Napaydviwy kal odmv nou epniékovtal otnv PD. Autd nepinapPaver yovibia nou oxetido-
vtal he v avooonoyikh anékpion, tnv kuttapikn npookéAdnon, tn BloouvBeon vionapivns Kal tov nolotkd
¢leyxo twv pitoxovopiwy. Autés ol avakanUyels oxi pOvo eVIOXUOUV TNV KATavONoh pas yid TN YEVEUKA
gtepoyévela s PD annd tovidouv enions tnv nepinfokn addndenidpaon petagl tns yeveukhs euaioBnoias
Kal twv nepIBanfovikdY Napayoviwy oty avantugn ms vooou.

O evtoniopds yeveukwv Plodeiktiv yia v PD unodoxetal tn BeAtiwon ts kAIVIKAs dlaxeipions tns vooou. O
YEVETUKOS €neyxos pnopei va PonBnoel otnv éykaipn didyvwon, eNitpénovias v évaptn vEUPOnpOoTATEUT-
KoV Bepaneidov npiv eypaviotel onpavukh veupoekpuiion. EmnAgov, n katavonon tns yeveukns Baons tns
PD enitpénel tnv avantuén e€ATOUIKEUPEVWY IATPIKWY NMPOOCEYYIOEWY, OTOXEUOVTAS OUYKEKPIUEVA Yovondta
nou petaBdaniovial anoé yeveukés petanndéels oe npooPePAnpéva droua.

ZUPNEPAOHATKE, N €pEUVa Yia Tous yeveukoUs Plodeikies tns PD eEenicoetal Taxéws, PYe ONPAVUKES EMIMTMD-
ogls o Sidyvwan, tnv Npdyvwon kal tn Bepaneia ths véoou. Mefdovukés peAEtes Nou eNIKEVIPMVOVTAN
oTov AEITOUPYIKS XAPAKINPIOUS TWV avayvwpIopévwy yevetukmv napandaywv kal v addndenidpach tous
ye nepiPannovukous napdyovies Ba eival Kpiolpes yia v anokdaduyn s noAuniokns artodoyias s PD

Kal tnv avanwugn anoteNeopatikwy BEpANEUTKWOY OTPATNYIKWOV.

Né€eis kAe1d1a: Nooos Parkinson, Biobeiktes, yeveukoi Blodeiktes, yovidia, pyetannd&els, yeveukds éReyxos

1.Introduction

Parkinson’s disease is a neurodegenerative con-
dition that gradually worsens over time. It is char-
acterized by the gradual death of specific brain
cells called dopaminergic neurons in a region
of the brain called the substantia nigra. This cell
death leads to the development of symptoms such
as tremors, stiffness, and slowness of movement.
Although the precise etiology of PD is still uncer-
tain, it is widely accepted that a mix of genetic,
environmental, and lifestyle variables play a role in
its pathogenesis. Recent advancements in genetic
research have provided valuable information on
certain genetic markers that heighten the vulner-
ability to PD, providing fresh understanding of its
development and prospective targets for treatment.
Genetic factors contribute to over 25% of the risk
linked to Parkinson’s disease, and the genetic vari-
ations related with it differ in terms of both occur-
rence and risk level. Although uncommon, muta-
tions occurring within specific genes (referred to as
monogenic causes) can potentially contribute to the
development of the condition. However, these muta-
tions are typically identified through linkage analysis
in families affected by the condition. Genome-wide
association studies (GWASs) have identified several
common genetic variations that have a minor impact
on risk. These variants, such as GBA or LRRK2 vari-
ants, contribute to intermediate risk.

Familial Parkinson’s disease, also known as mono-
genic PD, is distinguished by infrequent yet very in-
fluential genetic variations that elevate the likelihood
of developing the condition. Autosomal dominant
(for example, SNCAA53T and VPS35D620N) and
recessive types of familial Parkinson’s disease have
been detected using linkage analysis in families, with
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the use of next-generation sequencing technology.
However, it is important to note that only a small per-
centage, specifically 5-10%, of cases can be classified
under this disease group. Genome-wide association
studies (GWASs) have discovered low-penetrance
genetic variants that are more commonly associ-
ated with sporadic Parkinson’s disease, as opposed
to high-penetrance variants. Initially, differentiating
between familial and sporadic disease can assist in
the identification of the disease, prediction of its
course, and providing genetic guidance for family
members who are at risk. Nevertheless, this catego-
rization may mask the shared genetic or biological
pathways that underlie both conditions.

2. Genetic basis of Parkinson’s disease
2.1 The PARK genes and their influence

The identification of mutations in certain PARK
genes has played a crucial role in comprehending the
genetic foundation of Parkinson’s disease (PD). The
designation “PARK” for genes linked to Parkinson's
disease (PD) is derived from a systematic nomencla-
ture employed to discover and classify genes that,
when altered, result in the onset of PD. The purpose
of this naming approach is to systematically catego-
rize the expanding roster of genetic variables that
have been identified as contributors to the disease.
Every gene associated with Parkinson’s disease is
given a distinct numerical identifier with the prefix
“PARK", for example PARK1, PARK2, and so forth.
This measurement aids in differentiating between
several genes and mutations that contribute to the
development of Parkinson’s disease. The numerical
sequence frequently corresponds to the chronologi-
cal order in which these genes were identified or
persistently linked to Parkinson’s disease, regardless
of their significance or role in the disease mechanism.
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The PARK genes encompass a diverse array of
functions and pathways, which include, but are not
limited to, alpha-synuclein aggregation (e.g., SNCA/
PARK1), mitochondrial function (e.g., PINK1/PARK6,
PARK2/parkin), lysosomal function (e.g., GBA), and
protein degradation (e.g., LRRK2/PARKS). The discov-
ery and classification of these genes using the PARK
nomenclature has played a crucial role in enhancing
our comprehension of Parkinson'’s disease. This has
provided valuable information about its molecular
foundation and identified prospective targets for
therapeutic treatment. PARKS, or the LRRK2 gene,
is responsible for a significant number of cases of
Parkinson’s disease due to autosomal dominant mu-
tations. LRRK2 mutations play a role in both famil-
ial and sporadic types of the disease, underscoring
its significance in the pathogenesis of Parkinson’s
disease. Mutations in PARK1/4 have a significant
impact on the protein alpha-synuclein, leading to
the buildup of alpha-synuclein, which is a crucial
characteristic of Parkinson's disease.

Autosomal recessive variants of Parkinson’s dis-
ease (PD) are mostly linked to mutations in the
PARK2/parkin gene, which are connected to mito-
chondrial malfunction and oxidative stress. Addi-
tional recessive mutations, such as those found in
PARK6, PARK7 and additional PARK genes, further
highlight the genetic diversity and complexity of PD.

We will provide a more comprehensive analysis
of each gene and its specific contribution to the
development of the disease.

The SNCA gene, which codes for the alpha-synu-
clein protein, has a key function in the development
of Parkinson’s disease (PD), a neurodegenerative
condition marked by the gradual decline of dopa-
minergic neurons in the substantia nigra. This paper
examines the intricate correlation between SNCA
and PD, emphasizing the gene’s structure, function,
and the molecular mechanisms that explain its in-
volvement in the disease.

2.2 Genetic variations and the risk of
Parkinson’s disease

2.2.1. SNCA

Alpha-synuclein, a protein produced by the SNCA
gene, plays a crucial role in Parkinson’s disease (PD)
through both uncommon and frequent genetic
variations. Autosomal dominant types of familial
Parkinson'’s disease are linked to infrequent muta-
tions, including p.A53T, p.A30P, and p.E46K. On the
other hand, the SNCA rs356168 mutation, which
is present in around 40% of people with European
ancestry, has a less significant impact on the likeli-

hood of developing the condition. These findings
emphasize the significance of alpha-synuclein in the
development of PD, namely its involvement in disease
processes caused by the buildup of alpha-synuclein.
The SNCA gene codes for a protein that weighs
14.5 kilodaltons and consists of 140 amino acids.
This protein is produced from five exons and has a
transcript length of 3,041 base pairs. SNCA is situ-
ated on chromosome 4g21.3-g22 and is a member
of the synuclein protein family, which also contains
beta-synuclein (SNCB) and gamma-synuclein (SNCG).
The alpha-synuclein protein contains an area at the
beginning called the N-terminal region, which has
repetitive motifs known as KXKEGV. It also has a
region called the non-AB component (NAC) region,
which is very hydrophobic. Lastly, there is a portion
at the end called the C-terminal region, which is
acidic. The structural flexibility of this entity enables
it to exist in two different forms: either as a disor-
dered single unit or as a folded arrangement of four
helices. This challenges the previously accepted no-
tion that its single unit form is inherently hazardous.
Alpha-synuclein is predominantly located in the
brain, although it can also be detected in the heart,
skeletal muscle, and pancreas. The precise biological
role of it is not well understood, however various
possibilities have been suggested. These functions
encompass the regulation of dopamine, the promo-
tion of tau protein fibrillation, and the protection
of non-dopaminergic neurons through the modula-
tion of p53 expression and apoptosis-related genes.
The characteristic of Parkinson'’s disease is the abnor-
mal buildup of alpha-synuclein within neurons, which
then spreads to other regions of the brain. This pro-
cess encompasses multiple methods of intraneuronal
transmission, resulting in extensive neurotoxicity.
SNCA plays a vital role in the development of PD,
making it a key focus for therapeutic intervention
and research. Gaining a clear understanding of the
specific pathways via which SNCA mutations cause
PD can help in the development of focused treat-
ments that attempt to reduce the harmful conse-
quences of alpha-synuclein buildup. Moreover, a
deeper understanding of the evolutionary adapta-
tions of SNCA could provide valuable knowledge for
manipulating its function in a therapeutic setting,
perhaps presenting novel approaches for the treat-
ment or prevention of Parkinson’s disease.
Ultimately, the SNCA gene and its corresponding
protein, alpha-synuclein, are crucial to the investiga-
tion of Parkinson’s disease. The presence of genetic
variations in the SNCA gene has a considerable im-
pact on the chance of developing Parkinson'’s dis-
ease, indicating the important role of the protein
in the processes of the disease. Ongoing study into
the genetic, structural, and functional features of
alpha-synuclein holds the potential to reveal new
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therapeutic solutions, despite the obstacles in com-
pletely understanding its roles and hazardous forms.

LRRK2

The presence of LRRK2 gene mutations has a sig-
nificant role in both familial and sporadic cases of
Parkinson’s disease (PD), making it a crucial field
of study for understanding the genetic variables
that contribute to this neurodegenerative disorder.
LRRK2 mutations are linked to around 5-12% of
familial PD cases and 1-5% of sporadic PD cases,
underscoring their significance in the genetic makeup
of the disease. So far, scientists have discovered seven
missense variants in LRRK2 that are known to cause
disease. These mutations are R1441G, R1441C,
R1441H, Y1699C, G2019S, R1628P, G2385R, and
12020T. These mutations occur in different functional
regions of the protein, and some, like the G2019S
mutation, cause the kinase activity of LRRK2 to be-
come activated.

The G2019S mutation, in particular, stands
out due to the high prevalence in certain popu-
lations, accounting for 36% of familial and spo-
radic PD cases among North African Arabs and
about 30% in Ashkenazi Jewish communities.
Conversely, it is significantly less common in Euro-
pean and North American populations and nearly
non-existent in Asian ethnicities. Additional vari-
ants, such as G2385R and R1628P, demonstrate
a strong correlation with the risk of Parkinson’s
disease (PD) in Asian populations. This emphasizes
the influence of ethnicity and geographic location
on the likelihood of developing LRRK2-related PD.
Although there are genetic variations, the clini-
cal and neurochemical characteristics of Parkin-
son’s disease (PD) linked to LRRK2 mutations are
remarkably comparable to those observed in idi-
opathic PD. Patients exhibit degeneration of do-
paminergic neurons and inflammation in the sub-
stantia nigra compacta (SNpc), decreased levels
of dopamine in the caudate pole, and the distinc-
tive presence of Lewy bodies in the brainstem.
Pathogenic mutations in LRRK2 impact many func-
tional domains of the protein, causing changes in
its normal enzymatic activity, specifically its kinase
function. The G2019S mutation results in excessive
stimulation of the kinase activity of LRRK2, indicat-
ing that the heightened activity of this enzyme may
have a key function in the progression of PD. The
specific molecular processes by which these muta-
tions lead to neurodegeneration are currently being
actively researched. Current ideas propose that these
mutations affect neuronal autophagy, mitochondrial
function, and cytoskeletal dynamics.
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Gaining insight into the function of LRRK2 in Par-
kinson'’s disease (PD) provides new opportunities for
therapeutic intervention. Targeting the kinase activity
of LRRK?2 offers a hopeful strategy for controlling the
advancement of the disease. Multiple compounds
that limit the kinase activity of LRRK2 are now being
studied, providing potential for therapeutic interven-
tions that may decelerate or halt the advancement of
Parkinson’s disease in individuals with these genetic
abnormalities.

2.3 Genes that are inherited in an autosomal
recessive manner

PINK1

The PINK1 gene, originally discovered by Unoki and
Nakamura in 2001, consists of eight exonic regions
that encode a serine/threonine protein kinase. This
enzyme plays a vital part in the functioning of mito-
chondria and the metabolism of cellular energy, em-
phasizing the important role of mitochondria in main-
taining the health of neuronal cells. According to the
MDSGene database, there are 151 individuals world-
wide who have been found to have PINK1 mutations.
These mutations consist of 62 distinct variations.
The PINK1 protein is mostly found in mitochondria,
where it has a crucial function in maintaining mi-
tochondrial quality control (mitoQC). This process
entails the maintenance of robust mitochondrial
networks and the removal of impaired mitochon-
dria through mitophagy, an essential autophagic
mechanism for maintaining cellular balance. The
presence of mitochondrial malfunction is a defin-
ing characteristic of Parkinson'’s disease (PD), and
the involvement of PINK1 in alleviating this dysfunc-
tion is crucial to its connection with the disease.
In addition to its role in mitoQC, PINK1 demon-
strates neuroprotective characteristics in response
to different stressors, promoting cell survival and
reducing neuronal demise. The dual role of PINK1
emphasizes the significance of this protein in pre-
serving the overall well-being and ability to recover
of cells, especially in the nervous system. The PINK1
protein possesses several key structural elements
that play a crucial role in its localization and activity
within mitochondria. These include an N-terminal
mitochondrial targeting region, a transmembrane
sequence, and a C-terminal domain.

Discovering PINK1 mutations in people with early-
onset disease offers important understanding of how
the disease develops and possible ways to intervene.
Due to the enzyme's involvement in maintaining and
protecting mitochondria from cell death, medications
that try to improve PINK1 function or imitate its
activity show potential as effective ways for slowing
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down or stopping the progression of diseases.

Gaining a comprehensive understanding of the
precise processes via which PINK1 mutations con-
tribute to the onset of Parkinson’s disease is of ut-
most importance in order to facilitate the devel-
opment of medicines that specifically target these
mechanisms. Contemporary studies concentrate
on the restoration of mitochondrial function, the
enhancement of mitophagy, and the protection
of neuronal cells from damage caused by stress.
Although there have been notable breakthroughs in
comprehending the function of PINK1 in Parkinson’s
disease (PD), there are still various obstacles that
need to be addressed. These include elucidating the
full range of PINK1 mutations and their specific ef-
fects on mitochondrial function, developing effective
therapies that targeting these molecular pathways
and understanding the interaction between PINK1
and other genes involved in PD.

Parkin

Parkin is an E3 ubiquitin protein ligase that has a
crucial function in directing proteins for destruction
through the ubiquitin-proteasome system (UPS). The
primary role of this function is crucial in preserving
cellular homeostasis by the elimination of impaired
or incorrectly folded proteins. The accumulation of
such proteins might result in cellular malfunction
and demise.

PRKN gene mutations are a prevalent hereditary
cause of early-onset Parkinson’s disease. Frequently,
these genetic alterations cause a decrease in the
functional ability of parkin enzymes, leading to the
buildup of the substances that parkin normally acts
upon and the specific demise of dopaminergic neu-
rons in the substantia nigra, a characteristic feature
of Parkinson’s disease.

Parkin plays a crucial function not only in breaking
down proteins but also in maintaining the quality of
mitochondria through a process called mitophagy.
Mitophagy is the process by which damaged or de-
fective mitochondria are selectively broken down
through autophagy, in order to effectively eliminate
them and preserve the overall health of the cell.
Parkin dysfunction, caused by genetic abnormalities,
hinders the cell’s capacity to eliminate dysfunctional
mitochondria. The interruption can result in mito-
chondrial impairment, marked by decreased ATP syn-
thesis, heightened oxidative stress, and the release of
pro-apoptotic substances. These variables collectively
contribute to the development of Parkinson’s disease.
Furthermore, parkin’s function goes beyond mito-
chondria to encompass the control of other cellular
mechanisms, such as inflammation, apoptosis, and
certain components of the immunological response.

Parkin’s various functions emphasize its significance
in maintaining cellular balance.

Gaining knowledge about the roles of parkin and
the underlying mechanisms that cause its malfunc-
tion in Parkinson’s disease (PD) provides opportunities
for future therapeutic approaches. Potential treat-
ment options could be explored through approaches
that try to enhance parkin function, facilitate the
clearance of damaged mitochondria, or duplicate
its activities using pharmaceutical techniques. Fur-
thermore, the field of research also includes gene
therapy that focuses on rectifying PRKN mutations or
enhancing its expression, which has great potential.

2.4 GBA

Glucocerebrosidase is an essential lysosomal enzyme
responsible for the degradation and reutilization of
glucocerebrosides, which are a specific form of gly-
colipid. GBA is essential for regulating cellular home-
ostasis and lipid metabolism by converting glycocer-
ebrosides into ceramide and glucose. The presence
of genetic abnormalities in the GBA gene leads to a
dysfunctional GBA enzyme. This dysfunction causes
glycocerebrosides to build up in lysosomes, which
in turn impairs cellular function and contributes to
the development of neurodegenerative diseases.

GBA gene mutations are connected to Gaucher
disease, a type of lysosomal storage disorder, and
have also been related with a higher likelihood of
developing PD. The precise pathways via which
GBA mutations contribute to Parkinson’s disease
(PD) are not well comprehended, but various pos-
sibilities have been put forward. These factors
consist of altered autophagy-lysosomal pathways,
heightened alpha-synuclein buildup caused by
decreased lysosomal degradative ability, and in-
tensified neuroinflammation and oxidative stress.
The connection between GBA mutations and Parkin-
son’'s disease was discovered through studies made
in families affected by Gaucher disease, which is
a genetic illness that affects the lysosomes and is
caused by mutations in the GBA gene. Researchers
noted a higher occurrence of Parkinson’s disease
(PD) among individuals with Gaucher disease muta-
tions, which prompted further investigations that
confirmed GBA as a significant risk factor for devel-
oping PD. The discovery, occurring during the late
1990s and early 2000s, marked a significant change
in scientists’ understanding of the genetic makeup
of Parkinson’s disease.

GBA mutations are prevalent genetic risk fac-
tors for Parkinson’s disease. Studies indicate that
the prevalence of GBA gene mutations among
individuals with Parkinson’s disease in Western
nations ranges from roughly 5% to 10%. The in-
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cidence of this occurrence may be elevated in spe-
cific populations, particularly among Ashkenazi
Jews, where the prevalence of GBA mutations
among the general population is much higher.
The discovery of GBA mutations as a risk factor for
Parkinson'’s disease has had significant consequences
for both research and clinical practice. The impor-
tance of lysosomal dysfunction and autophagy in the
development of Parkinson’s disease (PD) has been
emphasized, broadening the scope of research in
this area of PD beyond the dopaminergic system
and alpha-synuclein pathology. This recognition has
prompted the development of new therapeutic strat-
egies aimed at enhancing lysosomal function, reduc-
ing alpha-synuclein accumulation, and improving
mitochondrial health.

Clinically, the discovery of the GBA-PD link has led
to increased interest in genetic testing and coun-
seling services for people with PD and their families.
It has also prompted research into the natural history
and phenotype of GBA-associated PD, which is often
characterized by earlier onset, faster progression,
and greater likelihood of cognitive decline compared
with PD without GBA mutations.

Conclusions

Studying monogenic types of PD is driven by the
desire to apply molecular knowledge to understand
the development of idiopathic PD. According to our
current knowledge of the pathophysiology of PD,
the main illness mechanism in both the idiopathic
and hereditary types is the buildup of a-synuclein.
The histopathological results in genetic forms ex-
hibit greater variability and consist of tau pathology
in LRRK2 cases, while most autopsied PRKN muta-
tion carriers do not show a-synuclein accumulation.
Further exploration of disease pathways is expected
to result in a fusion of customized disease-altering
treatments for each individual with Parkinson’s dis-
ease. This can be likened to the symptomatic treat-
ment of people with Parkinson’s disease, where a
tailored combination of antiparkinsonian medications
is utilized to effectively manage the specific iliness
symptoms experienced by each patient.

There are several plausible causes for the absence
of disease modification in Parkinson’s disease (PD),
including extensive degeneration at the time of di-
agnosis, varying involvement of individual disease
mechanisms in PD patients, and a very brief observa-
tion period. The inclusion of study cohorts consisting
of individuals with well-defined genetic character-
istics is essential for the advancement of targeted
medicines. Currently, there is ongoing research on
medications that are based on genotype.
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Nevertheless, genetic testing is not yet commonly in-
corporated into the process of diagnosing patients or
selecting participants for clinical trials. Early consid-
eration of genetic testing is crucial in the diagnostic
care of patients with Parkinson’s disease in order to
address the limited timeframe available for imple-
menting disease-modifying treatments. In certain
fields, such as cancer treatment, the analysis of ge-
netic variations has already become an integral part
of clinical practice and has resulted in the creation of
more effective clinical trials. The utilization of genetic
testing will grow in significance for the therapeutic
management of individuals with neurological condi-
tions. For instance, the oligonucleotide medication
that has recently been approved by the FDA Genetic
testing of patients with spinal muscular atrophy is
necessary for Nusinersen in order to determine the
genetic diagnosis and evaluate patients’ eligibility
for clinical trials.

In order to further develop the effective strategy
of targeted therapeutics in Parkinson’s disease, it is
necessary to have biomarkers that can categorize
patients according to the cause of the underlying
disease (such as identifying those with significant mi-
tochondrial damage). Managing Parkinson'’s disease
with medications that change its progression is chal-
lenging because there are no proven and dynamic
biomarkers based on the underlying mechanisms.
Genetic findings in Parkinson’s disease (PD) have
enhanced our comprehension of the clinical symp-
toms, the fundamental causes, and the possibility of
specific treatments. While our current comprehen-
sion of disease biology is continuously growing, it is
imperative that we promptly tackle the existing gaps
in knowledge in the future. Performing genetic test-
ing on individuals with “idiopathic” or “sporadic”
Parkinson'’s disease is necessary to identify those who
are eligible for genotype-based treatments. Stratify-
ing research participants based on their genotype will
increase the potential use of targeted medications.
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