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[uzoppenuss — TsHDKENOE ICUXMYECKOE pPacCTPOMCTBO, XapaKTepusylolleecss HapylIeHHEeM
MBIIUICHHSI, BOCIIPUATHS, SMOIIMOHAIILHBIX U ITOBEACHYECKUX MPOIIecCcOB. 3ab0IeBaHNe 3aTparuBaeT
okoJi0 1% HaceneHus W, KaK MOKa3bIBAalOT MHOTOUYMCIIEHHbIE MCCIIEOBaHMs, UMEET BBIPAKEHHYIO
FEHETUYECKYI0 KOMIOHEHTY. OJTHUM U3 KIIIOUEBBIX I'€HOB, aCCOLMHUPOBAHHBIX C PUCKOM Pa3BUTHUS
mm3odpenun, sBisercss reH RELN, xoaupyrommii BHEKJIETOYHBIM MaTpUKCHBIN Oenok. Puniun
aKTUBUPYET CUTHAJIbHBIN Kackaj yepe3 peuentopsl ApoER2 u VLDLR, perynupyemsie ApoE. Otot
CUTHAJIbHBIA IyTh IPUBOIUT K MPAaBUIbHOW MUTPALIUU U OpraHU3alii HEHPOHOB B 3MOPHOHATBHOM
NEepUOIE, MUTPALIMIO HEHPOHOB U CHHANTHYECKYIO IIACTUYHOCTh B IOCTHATAIIBHOM IIEPUOJIE.

B xone ananusza HayuHbIX myOnmkanuii u3 0asbl qaHHbIX PubMed BbIOpanu OJHOHYKICOTHUIHBIE
nonumMopdusmbl (SNP) B renax, Genku KOTOPBIX, YYaCTBYIOT B CUTHAJIBLHOM MyTH puiinHa: ApoE
(rs7259620) u ApoER2 (1s2297660 u rs3737983). Jlns Hux paspabortanu npaiimepsl u TagMan
npoObl B [IO OligoArchitect Online B pexxume Dual-Labeled Probe. Jlnsi mpoBepku paboTh
npaiimepoB ucnonb3oBaiu In Silico IILP B renomuom 6payzepe UCSC u I1O OligoAnalyzer Tool.
GC cocraB u Temmeparypy IutaBieHus Ui TaqMan mnpoO ompenensyii ¢  HOMOIIBIO
OligoCalc:Oligonucleotide Properties Calculator.

B pesynbrate paszpaboTanu TecT-CUCTEMbI /s BbIOpaHHBIX mouuMopdusmos. Temmeparypa
IUIABJICHUS BCEX MPaiiMEPOB BXOAUT B quana3oH 56-62°C, pasnuna B napax npaiimepos < 5°C n GC
coctaB B quanaszone 40-60 % ais npaiiMepoB u 45-65% s TagMan npo0. Kaxas napa npaiimepos
In silico PCR obpa3zyer oauH crnenu@UUHBI aMIUTMKOH B IIeNeBbIX oOmactsx. s Bcex map
npaiiMepoB 3HAYCHHS SHEPTUH 00pa3oBaHus roMmoaumepoB (delta G > -6 Kkasi/MoJ), TeTepOANMEPOB
(delta G > -6 xkan/monp) u mmmmiuek (delta G mmumnek > -3 KKal/MOJIb) COOTBETCTBYIOT
PEKOMEH/I0BAaHHBIM 3HAUYEHUSIM, TIOATOMY BEPOSATHOCTh 00pPa30BaHUS BTOPHUUYHBIX CTPYKTYp HU3Kasl.
Takum oOpa3zoM, pazpaboTaau TPH TECT-CUCTEMBI s aHanu3a nmoiruMopduzmMoB ApoE (1s7259620)
1 ApoER2 (152297660 u rs3737983).
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Schizophrenia is a severe psychiatric disorder characterized by impairments in cognition, perception,
affective processing, and behavior. The disease affects approximately 1% of the population and, as
numerous studies have demonstrated, has a pronounced genetic component. One of the key genes
associated with an increased risk of developing schizophrenia is RELN, which encodes an
extracellular matrix protein. Reelin activates a signaling cascade via the ApoER2 and VLDLR
receptors, which are regulated by ApoE. This signaling pathway ensures proper neuronal migration
and organization during embryonic development, as well as neuronal migration and synaptic
plasticity in the postnatal period.

As part of the analysis of scientific publications from the PubMed database, single nucleotide
polymorphisms (SNPs) were selected in genes encoding proteins involved in the Reelin signaling
pathway: ApoE (rs7259620) and ApoER2 (rs2297660 and rs3737983). Primers and TagMan probes
for these SNPs were designed using the OligoArchitect Online software in Dual-Labeled Probe mode.
To evaluate the performance of the primers, in silico PCR in the UCSC Genome Browser and
OligoAnalyzer Tool software were used. GC content and melting temperatures for the TagMan
probes were determined using OligoCalc: Oligonucleotide Properties Calculator.

As a result, test systems for the selected polymorphisms were developed. The melting temperatures
of all primers fall within the range of 56—62°C, with a temperature difference within each primer pair
of less than 5°C. GC content ranges from 40—60% for primers and 45-65% for TagMan probes. Each
primer pair forms a single specific amplicon in the target regions, as confirmed by in silico PCR. For
all primer pairs, the calculated Gibbs free energy values for homodimer formation (AG > —6
kcal/mol), heterodimer formation (AG > —6 kcal/mol), and hairpin structures (AG > —3 kcal/mol) are
within the recommended limits, indicating a low probability of secondary structure formation. Thus,
three test systems have been developed for the analysis of ApoE (rs7259620) and ApoER2
(rs2297660 and rs3737983) polymorphisms.
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