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The article suggests the polymerase chain reacsisiniction fragment length polymorphism method #rsingle
nucleotide polymorphism (rs2583988) detection fotHer prediction of Parkinson’s disease risks.dBagn the meta-analysis
results for the single nucleotide polymorphism 82#88 (C>T) iriphasynuclein gene; current polymorphic variant was chosen
by analyzing bioinformatical and genetic studie® kéve designed a pair of primers and conditionsestriction analysis to
detect different alleles in rs2583988. As a redihiere was developed a simple and affordable mefopdletecting single
nucleotide polymorphism rs2583988 alleles. The il expected to be suitable for clinic laborasyridue to affordable cost
and equipment, and to be used in further assoniatiadies.

Key words: Parkinson’s disease/pha-synuclein gene, single nucleotide polymorphipolymerase chain reaction-
restriction fragment length polymorphism.

The work is a fragment of the research project i@al, molecular genetics and neurophysiologicdeas of the course
in various forms of Parkinson's disease”, stateistrgtion No. 0119U102848.

Most of non-infection diseases develop as a resfilicomplex gene interaction and the
environmental influence. Parkinson'’s disease ig#opypical chronic condition and its risk increasdth
age [1, 11] that results to progressive disabjlyimpairs driving ability [2]. A person, who wa®t born
with the disease, may have a high risk of its fertdevelopment. This is known to be the genetic
predisposition or susceptibility. The genetic pspdisition to a particular disease is associateld thig
presence of mutations in one or more genes andadrbinations of their alleles. Development of noelh
in molecular genetics has made it possible to detecedisposition to one or another disease |@figre
its clinical manifestations. Currently, it is belesl that the key reason of Parkinson’s diseasepatiesis
is the presynaptic alpha-synuclein protein aggiegd8, 12]. Based on the meta-analysis resultgter
a-Synuclein Gene SNCA rs2583988 (C>T) polymorphic variant, significantsesiations with the
development of Parkinson's disease have beeniskidh[4, 5], and the T-allele of the polymorphiciant
of the SNCAgene rs2583988 is significantly spread in patigrnitis cognitive impairments [7, 14]. The rs
2583988 is located in the promoter region of NCAgene [6, 9].

The purposeof the work was t@pply known methods for the polymorphism analysisS6ICA
gene (rs2583988), though application of PCR-RFLEhowhasn’t been suggested yet.

Materials and methods.Samples of buccal epithelium were collected frortiepds with PD,
hospitalized in the Neurological Department, M.Xlifdsovsky Poltava Regional Clinical Hospital. The
agreements for using biological materials for farthnalysis were taken from each individual.

Genotyping was performed at the LLC “Gentris LTDSlfava laboratory. DNA was extracted
using ion exchange resin Chelex-100 [13]. Selestedples were placed in labeled polypropylene tubes
with a lid with a capacity of 1.5 cm3. To the cariteof the tubes was added 0.1 cm3 of 20% Chel&x-10
suspension and incubated for 6 h at +56° C. Aftekking the vortex tubes, they were placed in the
thermostat and incubated for 8 mins at +96° C. $zsngd the DNA solution were stored at -20° C.

The allele determination of SNCA gene (rs2583988} werformed using PCR-RFLP. DNA
amplification was performed using recombinant TahADpolymerase (Thermo Fisher Scientific),
according to the manufacturer's recommendationsh&Ve designed the following primers, using thesBla
primer  tool [10]: forvard -  CCATGACCTCCTTGAGACCT dn reverse  —
TGCCAAAGGACTAACAAATTACC (Metabion international AG,Germany). Amplification was
performed on programmable thermostat “Tercik-2" @Nechnologies, RF) under the conditions of
annealing oligonucleotide primers at 6Q.°The components of the PCR mixture used for DNA
amplification in polymerase chain reaction wereedtidn a freezer at -20 °C. Before use, they weaeréd
at room temperature. The required quantity of clealgpropylene microtubes with a lid with a capgcit
of 0.5 cm3 was marked with serial numbers.

The Rsa | restriction of PCR products was carried in accordance to the manufacturing
instructions (Thermo Fisher Scientific). The hygmsd PCR products were separated by 8%
polyacrylamide gel (SDS) electrophoresis in 1 x Tiier. To the tubes with samples of hydrolyzedRPC
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products was added 6 x sample buffer and mixeatiyhly. 0.005 cm3 of molecular weight marker was
added to the first well, and 0.01 cm3 of hydrolyB&R products were added to the following wells /DN
pUC19 / Mspl (Hpall) (Thermo Fisher Scientific, UpAvas used as a molecular weight marker.
Electrophoresis was performed for 3 h at a curbéBD mA in a vertical electrophoresis chamber ZDx
cm (Cleaver Sci.Ltd omniPAGE Maxi, UK). After eleaphoresis, the gel was stained with ethidium
bromide solution (10 mg / cm3) for 3—6 min, the geals washed three times with distilled water ared th
electrophoresis results were documented using ianggling system (MicroDOC with UV transilluminator
UVTS312, UK).

Results of the study and their discussiorirst of all, it should be noted that the Parkirison
disease (PD) is one of most common neurodegenerdiseases. One of the key reasons of Parkinson
disease pathogenesis is the presynaptic alphaigymuprotein aggregation. Based on this, the
polymorphism of the gene encoding the presynappicaanucleic protein — SNCA gene, could affect the
development of PD.

The SNCA gene was discovered to provide codingmétion to create a small size protein, called
alpha synuclein. Alpha-synuclein was found to lmeeanber of the synuclein family, which also included
beta- and gamma-synuclein. It was detected in &igbunts in the brain, and lower amounts in thethear
other muscles. In the brain, alpha-synuclein wamdoprimarily at the ends of neurons in specialized
structures called presynaptic endings. SNCA pegtid@ppened to be major components of amyloid
plaques in the brains of patients with Alzheimelisease. Alternatively, spliced transcripts encgdin
different isoforms had been identified for this gen

SNPs could act as biological markers, helping $istnfind genes associated with disease. When
SNPs occurred within a gene or in a regulatory gémey might play a more direct role in disease by
affecting gene function. Most SNPs didn’t seenftec health, however, some of these genetic diffees
had proven to be very important for the study ahbo health. Researchers had found SNPs that could
help predict a person's response to certain méaisatsusceptibility to environmental factors such
toxins, and the risk of developing certain diseaS#¢Ps could also be used to track the inheritarice
disease genes in families.

Current SNP rs2583988 was detected in the promeigion of theSNCA gene significant
associations with the development of Parkinsorseatie have been established. The rs2588%8&ie
had significant associations with the developmérRarkinson's disease. The rs2583988liele is more
common in patients with cognitive impairments.

There had been relieved methods for the polymonplisalysis oSENCAgene (rs2583988):

Polymerase chain reaction in real time (Real-tir@&RP Real-time gPCR has widely been used in
many diagnostic areas, including the analysis otikmrne pathogens. There are certain benefitsabf re
time PCR, such as ability to monitor the progrelsB©OR, ability to accurately measure the amount and
amplification and detection occurs in one tube @dicig post-PCR manipulation;

DNA sequencing. In chain-termination PCR, the us@xes a low ratio of chain-terminating
dNTPs in with the normal dNTPs in the PCR reactidNTPs lack the 3'-OH group required for
phosphodiester bond formation; therefore, when [peimerase incorporates dNTP at random, extension
ceases. The result of chain-termination PCR wasdda be millions to billions of oligonucleotide mes
of the DNA sequence of interest, terminated atraloen lengths (n) by 5-dNTPs. In manual Sanger
sequencing, four PCR reactions are set up, eathonly a single type of dNTP mixed in;

Sequenom MassArray iPLEX platform. The method fPSyenotyping described in this unit is
based on the commercially available Sequenom MaB#@Rplatform. The assay consists of an initial
locus-specific PCR reaction, followed by single dbastension using mass-modified dideoxynucleotide
terminators of an oligonucleotide primer which asmsémmediately upstream of the polymorphic site of
interest. Using MALDI-TOF mass spectrometry, thstidict mass of the extended primer identifies the
SNP allele.

All the mention methods turned out to have sevaratations, such as high budget of equipment
and reagents, due to which they are hard to beeiiahted in Ukrainian laboratories for the temporary
research. Polymerase chain reaction with furthstriction enzyme analysis was chosen for the ctirren
SNP studies due to affordable cost and the equiprdsing PCR, specific sequences in a DNA was abpie
or "amplified" from many thousands to a million #susing sequence-specific oligonucleotides, heat-
resistant DNA polymerase and thermal cycling. Twadal (end point) PCR, detection and quantificatio
of amplified the sequence is executed at the enldeofeaction after the last PCR cycle, and incluais-
PCR analysis, such like gel electrophoresis angj@@analysis.

131



| SSN 2079-8334. Ceim meouyunu ma oionozii. 2020. Ne 3 (73)

PCR theoretically was discovered to amplify DNA espntially by doubling the number of target
molecules for each amplification cycle. When it viiest developed, scientists believed that the nemna
cycles and the amount of the final PCR productadid used to calculate the initial amount of geneti
material compared to a known standard. To addhessded for reliable quantification, a quantitatieal-
time PCR and endpoint PCR technique has been declosed mainly to amplify specific DNA for
sequencing, cloning and use in other methods oéonddr biology.

Among known methods the polymorphism analysiSHCAgene (rs2583988) was not performed
by PCR-RFLP yet. ThENCAgene sequence data (GenBank accession number ASB)/&0 designing
the primers for SNP (rs2583988) was taken. Curs®® was analyzed for restriction site of any slgtab
enzyme. For detecting rs2583988 allele vari&sal enzyme was used; also, it is appropriate toRg&®
| isoshizomersAfal, Csp6l, Cvi Ql).

Primer-BLAST tool was used to design specific prigi@]. The program was developed at NCBI
to help users make primers that are specific tortpet PCR template. It used the program to deBiGR
primers and then submits them to BLAST search afjager-selected database. The blast results e t
automatically analyzed to avoid primer pairs thatt cause amplification of targets other than thpaitin
template. From different primer variants the onthwimall amplification product, (173 bp) was chasen

DNA oligonucleotides appeared to be essential carapts of PCR reaction. The key event of
each oligonucleotide-based assay was the speifiling between oligonucleotides and their target?DN
However, single-stranded DNA molecules also tertdelind to unintended targets or themselves. The
probability of such unspecific binding could incseavith the complexity of an assay.

The received primers revealed no unexpected fraggnsa the primers were picked up the right
way. We expected that the digesting of the ampliftdNA product with restriction enzynigsal would
allow to evaluate the cut of 173 bp DNA into 110wl 63 bp fragments.

Since a restriction enzyme might lose activity tuemproper storage or handling, it is important
to check the expiration date, verify that the eneymd been stored at -20°C. The enzyme for actiyity
setting up a control reaction with 1 pg of standawdtrol DNA, where you know that the DNA quality
was high and the expected banding pattern. Enzyadetd be kept in frost-free freezers that undergo
temperature fluctuations. It is also recommendecetep the enzymes in a cold rack in the freezethias
helps to stabilize the storage temperature

The chosen conditions for PCR-RFLP method of SNP583988) analysis allowed determining
the different alleles of the gei®NCA(fig. 1).
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Fig. 1. M —pUC19Msp| molecular weight marker, 1 — negative contraCfPwithout DNA), 2-11 — human DNA.

The resulting PCR amplification product sizes amzyened DNA fragments completely coincided
with the expected. It was shown that the detectibrreaction products could be performed using
electrophoresis in both 6% PAAG and 1.5% agarokgéstgned with ethidium bromide) using Tris-borate
buffer (1 x TBE). The suggested conditions for PBIR:=RF could be implemented to PCR laboratories.

It was essential to do SNP (rs2583988) the metysisaf previous studies [1, 2, 7, 14] to see the
importance of its detection by comparing to theiltssin another populations. We found current SbIP t
be highly polymorphic in Brazilian, Canadian and éanan populations.

The first step for sample analysis should includ¢AOsolation. The isolation method including
ion exchange resin Chelex-100, 20% was found tthéemost convenient, comparing to DNA isolation
methods including lysis solution and wash buffer3][ For the convenient SNP analysis negative and
positive controls were used during the experiment.
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In order to achieve successful DNA amplificatiorg fellowed its importance to start off with the
right primers. We took into account GC content €030%. The G and C bases have stronger hydrogen
bonding and help with the stability of the primé@fe avoided runs of 4 or more of one base, or deuiitle
repeats. Apparently, the designed primers in tlestBrimer design program [10] met the expectatadns
the successful detection.

The developed method for detecting SNP (rs2583988udes the primers and the PCR
conditions. Not following the protocol could lead wrong concentration of reagents and the reaction
failure. We managed to complete the optimal reaatimnditions, which were revealed in the methods.

After performing informational studi€NCAgene has been chosen as a candidate gene forrfurthe
correlation studies with PD. Its SNPs are knowbadnfluencing on PD development among the American
population. From various SNPs8RNCAgene it has been selected SNP rs2583988 (C>Tghvidlocated
in the promoter region of the current gene. Aftee development of the primers and optimizing the
conditions of PCR-RFLP method, the detection of $88583988 (C>T) turned out to be available. As a
result of bio informational and experimental stgdiee were able to implement a PCR-RFLP method for
analyzing theSNCA gene polymorphism (rs2583988). Due to the affdelatmst of reagents and
equipment, the method can be applied in clinical m@search studies in laboratories. Further asseeia
studies with SNP genotypes and PD development gdhmeilconducted in the Ukrainian population to
approve the correlation statistically. We assuns the method will allow predicting risks of PD and
taking measures in a timely manner, preventingétgelopment or facilitate its course. Also, it véllow
taking into account the individual characteristmsproviding the therapy. Further other SNPs fifedient
regions ofSNCAgene might be considered as relevant for the relsesar
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PO3POBKA METOJY OJIMEPA3HOI
JIAHIIIOTOBOI PEAKIIT TOBKUH
PECTPUKIIAHUX ®PATMEHTIB JJI51 AHAJII3Y

PA3PABOTKA METO/IA TOJTUMEPA3HOM
LIEITHOI PEAKIIMH JUTMH PECTPUKIIMOHHBIX
®PATMEHTOB JIJI1S1 AHAJTU3A

MOJIMOP®IZMY (RS2583988T' EHA AJIb®A-
CIHYKJIETHA
Tapsinuk K.A., JIutBunenko H.B., Oaiiinnyenko € K.,
Bycauxk T.B., [louepusies K.®@.

VY  cTarTi 3amporlOHOBAaHO METOJ  MOJiMepa3Hoi
JIAHIIOTOBOi peakiil JOBXHH PECTPUKIIHHUX (parMeHTiB
Ul BUSIBICHHSA  OZHOHYKJICOTHAHOTO  IOJIMOP(i3My
(rs2583988) s MOAANBLIOTO TMPOTHO3YBAHHS PH3HKY
xBopo6u [Tapkincona. Ha mifcraBi pe3yspratiB MeTa aHajizy

MNOJIUMOP®U3MA (RS2583988T EHA AJIb®DA-
CHHYKJIEMHA
Tapsanuk E.A., JlurBunenko H.B., Oneiinuyenxo E K.,
Bycaux T.B., ITouepusies K.®.

B crathe mnpennoxeH MeTON NOJIMMEpa3HOW LEMHON
peaKUu JIMH PECTPUKIMOHHBIX ()PArMEHTOB JUIS BBISBICHHS
OJHOHYKICOTHAHBIX  monumopdu3moB  (rs2583988) must
JabHEHIIEero NpOorHo3upoBaHus pucka 6onesnu [lapkuHcoHa.
Ha  ocHoBamMum  pe3ynpTaToB  Ienb — aHanuza Ul
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IUTsL OIHOHYKJIEOTHAHOTO ToiiMopdizmy rs2583988 (C> Ty
reHi anbga-cunykieina. I[lomimopduuii Hykneotun OyB
0o0paHuii IUIIXOM aHaMli3y 0101HQOPMATHIHUX Ta TCHETUIHIX
JociiukeHb. Mu po3poOwin mapy mnpaiiMepiB Ta yMOBH
PECTPHUKLIIHOrO aHaNi3y IJIsl BHUSBJICHHS PI3HUX ajeliB y
rs2583988. Sk pesynerar, OyB po3poOIECHHH HPOCTHH i
JNOCTYIIHMH  METOJ  BHUSBIEHHS  OJHOHYKJICOTHIHOTO
noniMopdizmy aneniB rs2583988.0udikyeTbes1, M0 MeTONX
BUSIBUTBCS 3pYYHHAM IS KIIHIYHUX Jabopartopiil, 3aBIsSKd
JOCTYNHIM  BaprocTi Ta  OOJaZHAHHIO, a  TaKoXK
BHKOPHCTOBYBATUMETbCS B MOJAQIBLIAX  ACOL[iaTHBHUX
IOCIIIKEHHAX.

KurouoBi caoBa: xBopoba Ilapkincona, ren anbga-
CUHYKJICTHA, OJTHOHYKJICOTHUAHU noTiMOp(i3M, omiMepasHa
JIAHIIOTOBA PEaKIis JOBKUH PECTPUKIIHHUX (PparMeHTiB.

Crarrst Hagiiinnia 18.09.201%.

OJIHOHYKIICOTHIHBIX Tojumopdusma rs2583988 (C> Ty rene
anbda-cuHykienHa. Tekymuil monuMopQHbBIH BapHaHT ObLI
BBIOpaH IyTeM aHamu3a OMOMH()OPMATUYHUX M TEHETUIECKUX
uccnenoBanuii. Mel paspaboranu napy npaiiMepoB U yCIOBHUS
PECTPUKLIMOHHOIO aHaIM3a ISl BBIBICHUS Pa3IMUHBIX
ameneir B s2583988. Kak pesynbrar, Obul paspaboran
HPOCTOI U JOCTYIHBIH METOJ| BBISBICHHS OJHOHYKJICOTUIHBIX
noauMopdu3ma amtenen rs2583988 Oxkumaercs, 4To MeToq
OK&XeTCs yNOOHBIM [UIA KIMHUYECKHUX JaOOpaTOpHi,
Onaronapsi IOCTYITHOH CTOMMOCTH M 00OpYJOBaHHMIO, a TaKKe
HCIIOJIBb30BAThCS B JaTbHEUIINX acCOIMaTHBHBIX
HCCIIeIOBAHUSX.

KuoueBble cioBa: Gosesnb IlapkuncoHa, reH anbga-
CHHYKJICHHA, OJJHOHYKJICOTHAHBIN MOIMMOP(U3M, IOJIMMepa3Has
LeTHAs PeaKLys UTHH PECTPUKLIIHOHHBIX ()ParMeHTOB.
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FEATURES OF THE ABDUCTION MECHANISM WORK BEFORE
AND AFTER TOTAL HIP JOINT ARTHROPLASTY

e-mail: alzhar3001@gmail.com

Increased tone of the flexors and adductor musgléise hip in combination with a decrease in etétgtiand contractile
function of abductors and protractors of the hip ttucontracture of the hip joint leads to imbaésimthe muscles of the pelvic girdle,
which negatively affects the positional adaptatibandoprosthesis components during the surgergamglicates the postoperative
period in patients. The treatment results analgki$l4 patients with diseases of the hip joint sbebwhat in most patients the
manifestations of pelvic girdle muscle deficienftgiahip arthroplasty decreased, but did not disapfor a long time. The study of
vertical posture in patients with normal and redisiee of the total femoral offset after hip arfilesty showed that the reduction of
the abductor shoulder leads to a significant chamgfee main indices of the stabilogram, namelintweased energy expenditure to
maintain vertical posture, therefore energy demheticcurs faster. It is clinically manifested byngtoms of pelvic girdle muscle
insufficiency - lameness, positive symptom of Treledburg, Duchenne, the need to use additionabsygtc.

Key words: endoprosthetics, hip joint, vertical posture,sgaaphy, femoral offset.

The work is a fragment of the research project $tiady the biomechanical features of the standirbvealking function
in humans after hip arthroplasty”, state registi@ti No. 0118U006950.

Owing to the classic works by Yanson Kh.A. [2], Koza N. [7] it is generally accepted that
maintaining the horizontal balance of the pelvisha frontal plane is achieved by the work of tieé¢/ic
girdle muscles, namely the ability to dynamicalbldnce the gravitational, reactive and musculasefer
acting on the joint components in the frontal plansingle-support standby.

The main condition for stable single-support stanigbthe balance (relative to the center of the
hip joint rotation) of the abductor muscles forcements and gravitational and reactive forces, wkich
determined by the so-called abduction mechanishe-work of pelvic girdle muscles, which provide
constant dynamic restoration of the pelvis horiabbalance [11]. To counteract the gravity forcesoies
must develop significant efforts. This is espegi#dlie of dynamic loads, because in these conditipaat
effort is required to maintain a horizontal balan€éhe pelvis. Given that the arm of the abduatoscles
is by 2.2-2.5 times shorter than the arm of grawdyensure the operation of the abduction mecharilse
muscular effort must exceed the body weight bytd 3 times [2, 5].

This makes it clear what an important factor in tiegmal functioning of the hip joint is the
functional state of the abductor muscles, i.evtbek of the abduction mechanism of the hip joineétsure
the horizontal balance of the pelvis [4].

The work efficiency of the hip joint is determinbg two main factors: the anatomical parameters
of the joint elements and the condition of the jwebirdle muscles, which are closely related. Ttibs,
change in the anatomical parameters of the hig:jdieéformation of the femoral head, its protrusion,
elongation of the trochanter major, impairmentha& proximal femur torsion, which are caused byoussi
orthopedic diseases and injuries, lead to a chantfee force arm of abductor muscles, which advgrse
effects the abduction mechanism’s operation annifgigntly slows down the process of the patient’s
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