Xa6VIJ'IMTaLI,VIOHHa pa3wnpeHa cnpaBka 3a HAy4HUTE MU NPUHOCU

Integration of Computer Bioinformatics Methods in Research (B1, B2, B4, G7.2,
G7.7) for the Development of Therapeutic Agents

Modern pharmaceutical science increasingly relies on bioinformatic and
computational approaches to accelerate the discovery and optimization of novel
therapeutic agents. Publications (B1, B2, B4, G7.2, G7.7) present the application of in
silico methods in the design of galantamine derivatives for Alzheimer's disease treatment,
neuropeptide ligands for Parkinson's disease, antiviral molecules against SARS-CoV-2,
and bibliometric analysis of scientific activity around the nutraceutical lycopene. Emphasis
is placed on molecular modeling, docking analysis, quantum-chemical calculations, and

bibliometric tools as key components of modern multidisciplinary research.

The development of new bioactive molecules increasingly relies on computer-
aided drug discovery (CADD), which offers an efficient and cost-effective pathway from
molecular design to the selection of candidate therapeutics. Studies (B1, B2, B4, G7.2,
G7.7) demonstrate the central role of in silico methods in predicting structural-biological
interactions, pharmacokinetic properties, and multi-target activity, particularly in complex
diseases such as Alzheimer's, Parkinson's, and COVID-19.

Alongside molecular modeling, bibliometric analysis serves to map scientific
progress, especially in dynamic fields such as nutraceuticals. This review consolidates
specific examples illustrating how the integration of theoretical and experimental
approaches accelerates the discovery of novel therapeutic agents.

Research Objectives

The primary goal of the reviewed publications is the development of new therapeutic
agents addressing significant medical challenges. Specifically, efforts are directed toward
discovering drugs with high efficacy and low toxicity, suitable for Alzheimer's and
Parkinson's therapy. Additional focus is placed on identifying potential antiviral agents

against COVID-19, including the repurposing of existing drugs for new therapeutic



targets. A detailed bibliometric analysis of nutraceutical products, particularly lycopene,
is also conducted, examining its proven and potential benefits for human health.

Scientific Contributions

The reviewed publications significantly contribute to the field of biopharmaceutical

sciences, particularly in the following areas:

Development of novel hybrid peptide-norgalantamine compounds with demonstrated low
toxicity and enhanced inhibitory activity against acetylcholinesterase (AChE), as well as
antioxidant effects, potentially applicable in Alzheimer's therapy.

Synthesis of neurotensin(8—13) analogs showing improved memory, motor function, and
reduced dopaminergic neuron damage in a murine Parkinson's disease model.
Investigation of favipiravir and deferiprone highlights the latter's potential as an effective
antiviral agent against SARS-CoV-2, with higher affinity for target proteins Mpro and
ACE2 and low neurotoxicity risk.

Bibliometric analysis underscores the broad application and scientific significance of

lycopene, identifying key research directions and leading institutions in the field.

Methodologies

The publications employ a comprehensive set of methodologies combining
computational, experimental, and analytical approaches. Special attention is given to
computational methods such as molecular docking, virtual screening, and quantum-
chemical calculations (DFT). Molecular docking is used to study interactions between
developed compounds and their biological targets (e.g., acetylcholinesterase, viral Mpro
enzyme, ACE2 receptor). Specialized software tools (Molegro Virtual Docker, SeeSAR)
enable precise assessment of binding affinity and complex stability. Quantum-chemical
calculations provide key insights into molecular tautomeric forms and stability under
physiological conditions. In silico ADME-Tox analyses are also performed to evaluate
pharmacokinetic properties.

Experimental methods include chemical synthesis of novel molecules, in

vitro cytotoxicity assays, membrane permeability studies, and metal-chelating ability



tests. In vivo studies on animal models assess behavioral and biochemical effects.
Analytical techniques encompass statistical evaluation of experimental results,
bibliometric analysis using Web of Science and VOSviewer, and specialized software
(DATAN V.5, PAMPA Explorer) for data processing.

Conclusion

Modern drug discovery is characterized by the growing integration of
computational and bioinformatic methods in the design and preclinical evaluation of novel
therapeutics. This review summarizes the contributions of in silico approaches in several
research areas: galantamine derivatives for Alzheimer's, neuropeptide ligands for
Parkinson's, comparative analysis of antiviral molecules against SARS-CoV-2, and
bibliometric mapping of lycopene-related research. Key roles of molecular modeling,
structural docking, quantum-chemical calculations, virtual screening, and bibliometric
analyses are highlighted as driving forces in biopharmaceutical innovation. The presented
data demonstrate the effectiveness of multidisciplinary integration between theoretical
and experimental methodologies. Computational methods enable rapid, cost-efficient
identification and optimization of candidate molecules, accelerating the transition from

molecular design to biological activity.

These results underscore the importance of in silico tools as an integral part of modern

drug and nutraceutical development.

Publications G7.4 and G8.3: Analysis of Codon Usage and Codon Context in
Prokaryotic and Mitochondrial Genomes—Development of Specialized
Bioinformatics Tools and Their Applications

Publications G7.4 and G8.3 present a comparative analysis of approaches for
studying codon usage and codon context in prokaryotic and mitochondrial genomes. The
focus is on mechanisms controlling gene expression and translation at the molecular
level, employing newly developed software tools and empirical/statistical methods for

genomic sequence analysis.



Key Objectives:

. Development of Gene Triplet Analysis (GTA) software—A specialized tool for
guantitative analysis of codon frequency and context in sequenced genomes. GTA
processes GenBank (gbk) files, enabling analysis of protein-coding, regulatory, and non-
coding regions. The software evaluates translational dynamics in bacterial and
mitochondrial genomes, assessing start/stop codon frequency and contextual
dependencies.

. Large-scale codon usage analysis in 158 prokaryotic genomes—Identification of
codon usage patterns in highly expressed genes, ribosomal proteins, and weakly
expressed genes. Comparative analysis examines variations within bacterial strains and
across taxonomic groups, including missing/atypical initiator codons. Correlation analysis
tests the alignment between formal bacterial taxonomy and genomic codon usage
patterns.

. Codon pair analysis and gene expression efficiency—Statistical evaluation of codon
pair distribution (sense:sense, sense:stop) in E. coli, testing hypotheses on translation
termination  efficiency. Experimental validation uses the chloramphenicol
acetyltransferase (cat) gene, demonstrating that 3'-terminal codon pairs significantly

influence protein expression levels.

Methodologies:

Custom bioinformatics tools and scripts (VBS, VBA, Perl) automate genomic data
analysis, including local database creation (NCBI, DDBJ, EMBL, KEGG), gene
classification by expression level, and codon/codon pair frequency analysis.

Visualization tools generate interpretable graphs and color-coded tables.

Contributions:

Public release of GTA and other specialized tools.
Insights into evolutionary and functional regulation of gene expression via codon usage

patterns.



Experimental evidence linking codon context to translational efficiency, guiding gene
engineering strategies.

Open-access data and tools for synthetic biology and biotechnology applications.

Publication B.3: An Algorithm and Application for Efficient DNA Fiber Data

Analysis

This study presents a novel algorithm and Java-based software ("DNA Size
Finder") for automated analysis of DNA fiber labeling images, overcoming labor-intensive

manual analysis in DNA replication dynamics studies.

Features:

Image preprocessing, Otsu thresholding, modified skeletonization (Zhang—Suen
algorithm), fiber tracing with bend-angle control, and post-processing for measurement
accuracy.

Fully automated (“factory mode") and manual correction modes, configurable user
profiles, platform independence, and no reliance on commercial tools.

Validation on hydroxyurea-treated cells shows results comparable to manual analysis (for

fibers <10 pm).

GitHub: [DNA Size Finder]

Publication G7.1: Deglycation Activity of E. coli Phosphoglucose Isomerase

This study reveals a novel deglycation function of the glycolytic enzyme
phosphoglucose isomerase (Pgi) in E. coli, catalyzing removal of glucose-6-phosphate

(G6P)-modified Amadori products from proteins.


https://github.com/Teodor03/DNA-size-finder

Key Findings:

In vitro and in vivo evidence of Pgi's deglycation activity, with Pgi-deficient cells
accumulating more Amadori products.

Mechanistic model linking deglycation to Pgi's isomerization activity.

Structural homology between Pgi and bacterial Amadoriase (FriB), suggesting

evolutionarily conserved secondary functions.

Publication G7.3: Segregational Instability in E. coli of Plasmids Carrying Human

Interferon Gamma Gene Variants

This work examines how 3'-end truncations of human interferon-gamma (hIFNy)

affect plasmid stability in E. coli.

Results:

A 9-nucleotide truncation (hIFNyA1) causes severe instability (plasmid loss by 50 hours).
Linear correlation between mRNA levels and plasmid loss rate (8).

Mathematical modeling (Stewart-Levin equations) quantifies instability parameters (4, O,
0).

Conceptual Model for Breast Cancer Diagnostics and Precision Therapy
A proposed in silico knowledge discovery (KDD) framework integrates:

Medical imaging (CAD, deep learning: CNN, VGG-19).
Biopsy/histopathology (Al algorithms: LYNA).

Molecular biology (NGS, biomarkers: BRCA1/2, CHEK2).

Clinical data analysis (KNIME, Weka; machine learning: SVM, ANN, PCA).



Contributions:

Unified multimodal data platform for personalized therapy.

Al-driven decision support for risk assessment and treatment efficacy prediction.

Publications G7.1, G7.5, G7.6, G8.1, G8.2: Glycation and Related Biochemical
Processes in E. coli and In Vitro Systems

These studies explore glycation mechanisms, biological effects, and protective

strategies, highlighting:

Pgi's deglycation activity—A newly identified function in E. coli.

Purine compounds as glycation modulators—Theophylline and xanthine inhibit
glycation; uric acid exacerbates it.

Deoxyribonuclease activity of allene acids—Potential for DNA-targeted agent
development.

Pro-glycation effect of L-lysine—Contradicts its presumed inhibitory role.

E. colias a model for glycation-induced aging—Linked to DNA/protein damage and

asymmetric division.

G7.9.1: Chemistry and Environmental Protection Educational Kit
A hands-on learning kit for Bulgarian schools, including:

Chemical reagents and lab equipment.
Manuals for basic and advanced experiments.

Designed to enhance STEM education and environmental awareness.



MHTerpaumua Ha KOMNIOTBLPHU BUonHhopmaTMiHM meToam B nscneasaHusa (B1, B2,

B4, G7.2, G7.7) 3a pa3paboTBaHeTO Ha TepaneBTUYHU areHTU

CbBpemMeHHaTa apmMaueBTM4YHA Hayka BCe [O-4eCTO pasynTa Ha
BMOMHMOPMATUYHN 1 KOMMOTBLPHU NOAXOAM 3@ YCKOPEHO OTKPUBAHE M ONTUMM3aLMs Ha
HOBW TepaneBTMYHM areHTn. B nyHnukauumn (B1, B2, B4, G7.2, G7.7) ce npeacTtaBaT
npunoxeHneto Ha in silico meToan nNpu OuM3anH Ha ranaHTamMuHOBM MPOW3BOAHKU 3a
neyeHne Ha Gonectta Ha Anuxanmep, HeBpoMenTMAHW NuraHgn 3a [lapkMHCoOHOBa
6onect, aHTMBUPYCHM Monekynu cpewly SARS-CoV-2, kakto n npu 6ubnmomeTpuyeH
aHanuM3 Ha HayyHaTa aKTMBHOCT OKONlI0 HyTpuUeBTMKa nukoneH. [logyepTaBa ce
3HA4YeHMEeTO Ha MOMEKYNHOTO MofenvpaHe, OOKUHI aHanusa, KBaHTOBO-XMMWYHUTE
NU34nMCNeHnsa u OBUBNIMOMETPUYHUTE WHCTPYMEHTM KaTO KIHOYOBM KOMMOHEHTU B

CbBpEMEHHUTE MyNnTUANCUNNIIMHAapPHN Nn3cnenBaHnA.

PaspaboTtBaHeTO Ha HOBM BMOAKTMBHM MOSEKYN BCE NO-4YECTO Ce OCHOBaBa Ha
KOMMIOTBbPHO nognomaraHo nekapctBeHo oTkpmBaHe (CADD), koeto npeanara
edekTUBEeH N peHTabuneH NbT OT MONEKYNHUSA AN3alH A0 cenekuusita Ha KanHguaar-
TepaneBTMun. B nscneasanus (B1, B2, B4, G7.2, G7.7) ce AgeMOHCTpupa LeHTpanHarta
pons Ha in silico meTogu 3a npeacka3BaHe Ha CTPYKTYPHO-OMONOrMyYHN B3anMogencTBums,
hapMaKOKMHETUYHM CBOWCTBA WM MynTUTapreTHa akTUBHOCT, OCODEHO MNpWU CIOXHU

3abonsaBaHusa kato Anuxammep, MNapknHcoH n COVID-19.

Hapea c monekynsipHOTO MogenupaHe, GubnMoMeTpuUYHUAT aHanmM3 Cryxu 3a
KapTorpacdmpaHe Ha Hay4yHWsi Hanpegbk, OCOGEHO B AMHAMWYHM o6nactu Kato
HyTpuueBTUKaTa. ToBa peBl 00eAuHsIBA KOHKPETHW MpUMEPWU, MIHOCTpUpaLLM Kak
WHTErpauusita Mexay TeOpeTUYHN U eKcnepuMeHTarnHM Noaxoaun yckopsia npoueca Ha

OTKpMBaHe Ha HOBWU TepaneBTUYHN areHTu.
Llenu Ha nscneaBaHusitTa

OcHoBHaTa uen Ha pasmexgaHute nybnukauunm e paspaboTBaHETO Ha HOBMU
TepaneBTUYHWN areHTn, KOMTO Aa agpecupaTt 3HauYnMM MeQNLNHCKN NpeansBmKaTencTea.

CﬂeLl,I/I(*)I/I‘-IHO, ycunmdata ca HaCO4YeHM KbM OTKPUMBAHETO Ha JiekapCtBa C BUCOKa



e(EeKTMBHOCT M HUCKA TOKCUYHOCT, MNOAXOA4AWM 3a TepanuaTa Ha ©OonecTtra Ha
Anuxanmep v MNMapknHCoH. JonbHUTENHO € akueHTUPaHO BbPXY MAEHTUMUUMPAHETO Ha
noTeHUuManHn aHTUBMPYCHM cpeactBa cpewy COVID-19, kato e pasrnegaHa u
Bb3MOXHOCTTa 3a pPenosuuuoHupaHe Ha CblecTBYBalWlM JiekapcTBa 3a HOBMU
TepaneBTMYHU uenu. lNapanenHo ¢ ToBa ce M3BbpLBa noapobeH GubnnomeTpuyeH
aHanm3 Ha HyTPULEBTUYHU NPOAYKTU C aKLEHT BbPXY JIMKOMNEHa, pasrnexaankm Heropute

AOKa3aHun 1 noTeHunanHn non3n 3a YoBEeLWIKOTO 3[paBe.

Hay4Hu npuHocu

PasrnexpgaHute  nybnukaumm  3Ha4UMTENHO  gonpuHacaT 3a  obnactta  Ha
OuohapmaLeBTMYHUTE HaykuM, OocobeHo B criegHuTe HanpasneHus: PaspaboTeHu ca
HOBM XMOBpMOHM NEenTUAHO-HOpranaHTaMMHOBM CbeduMHEHUs C [JoKa3aHa Hucka
TOKCUYHOCT UM MOBMLIEHA MHXMOMUTOPHA aKTMBHOCT CHPSIMO aUeTUNXonuHecTepasa
(AChE), kakTo 1 ¢ 4EMOHCTPMpPAH aHTUOKCUOAHTEH eeKT, NOTEHUMANHO NPUNOXUMU B
TepanudaTta Ha 6onectTta Ha Anuxanmep. CMHTE3MpaHn ca aHano3m Ha HEBPOTEH3UH(8—
13), KOUTO AeMoHcTpupaT NnogobpeHne B NnameTTa, ABuratenHaTa yHKUMs U HamaneHo
yBpexaaHe Ha ONaMUHEPrMYyHUTE HEBPOHU B MULLIM MoAen Ha 6onecTTa Ha [apKUHCOH.
M3cnenBaHeTo Ha dhaBmnunpasup 1 gedepunpoH OTKpoABa NoTeHumana Ha nocnegHumsa
KaTo edbekTMBeH aHTMBUpYyCeH areHT cpewly SARS-CoV-2, ¢ pgokasaH M0-BMCOK
aduHUTET KbM uUenesute npotenHn Mpro n ACE2 1 HUCBK PUCK OT HEBPOTOKCUYHOCT.
BubnmomeTpmyHMAT aHanu3 nogvyepTasa LUMPOKOTO NMPUIIOXKEHME N HAay4YHaTa 3HaYMMOCT
Ha nuKoneHa, NaeHTMOUUNPaNKN KITOYOBU M3CNeLoBaTENCKU HanpaBneHnsa n BogeLm

MHCTUTYUUN B obnactTa.

PasrnexxgaHute nyGnukauMum M3nonseaT KOMMIEKCeH Habop OT MeToAdonoruu,
KOMOMHMpALLM KOMMOTbPHWU, €KCNepUMEHTanHM M aHanutuyHu nopxoan. OcobeHo
BHMMaHWe e 06bpHATO Ha KOMMIOTbPHUTE METOAMN KaTO MONEKYNAPEH AOKUHT, BUPTyaneH
CKPVHUHT U KBAHTOBO-XUMWUYHU naumncnenus (DFT). MonekynspHUST AOKUHT € U3non3saH
3a AeTaWnHo uscneaBaHe Ha B3anMOAENCTBUSATa Mexay pa3paboTeHnTe CbeanHEHUs U
OuoNorMYHMTE UM LEenn Kato aueTUrXonvMHecTepasa, BUPYCHUS eH3um Mpro u

peuentopa ACE2. M3non3eaHu ca cneumanuavmpaHm codpTyepHU WHCTPYMEHTU KaTo



Molegro Virtual Docker n SeeSAR, kouTo no3sonsaear npeunsHa oueHka Ha apuHuTeTa
N ctabunHoCcTTa Ha dopMupaHuTe KOoMMekcn. KBaHTOBO-XMMWYHUTE W3YUCIIEHUSA
npefocTaBAT Kro4voBa MHAGOpMaLMA 3a TaBTOMEPHUTE OPMM Ha MOSieKynute u
TAXHaTa CTabunHOCT Npu (PU3MOMOrMYHN YCOBUS U pasnuyHn pasteoputenu. CobLyo
Taka ca u3BbpleHn u In silico aHannan Ha ADME-Tox napameTpu, KOUTO ca BaXXHU 3a

OLEeHKaTa Ha (bapMaKOKVIHeTI/I‘-IHVITe XapaKTepuctnkmn Ha nacrieaBaHnte CbeaunHeEHU4.

EkcnepumeHTanHuTe MeToau BKOYBAT XMMUYEH CUHTE3 Ha HOBU MOJIEKYNU, nocrneasax
OT 3a4bNB0YEHN in vitro aHanMam 3a UMTOTOKCUYHOCT, MPONYCKNMBOCT Npe3 B1MONornyHmn
MemOBpaHu 1 cnocobHOCT 3a xenupaHe Ha meTanu. [NpoBeaeHn ca u in vivo Npoy4BaHus
BbPXY >XMBOTUHCKN MOLENW, BKIHOYUTENHO TECTOBE 3a NOBEAEHYECKM U BMOXMMUYHU
edekTn. AHanUTUYHUTE METOOUKW, W3MNON3BaHW B Te3u Wu3cnegBaHus, BKMAYBaAT
CTaTUCTMYECKM aHamnu3un 3a OLEHKa Ha eKcnepuMeHTanHu pesynratu, bubnuometTpuyeH
aHanu3 ¢ u3non3saHe Ha ©a3unte gaHHM Web of Science n VOSviewer, kakto wu
cneumanuanpanHm coptyepHn uHctpymeHtn kato DATAN V.5 n PAMPA Explorer 3a

obpaboTka Ha ekcnepuMMeHTanHu AaHHu.
3aknoueHue

PasButneto Ha cbBpeMeHHaTa fekapCTBeHa Hayka ce xapakTepusupa C
HapacTBalla MHTerpaumsa Ha KOMMKTbPHM U BUOMHOPMATUYHN METOAM B NPOLECUTE Ha
OTKpPMBaHe, [Ou3alH W NpegknMHMYHa OLEeHKa Ha HOBM TepaneBTUYHU areHTw.
HacTosawoTo peBto 0606LaBa npuHoca Ha in silico nogxoau B HAKOMNKO M3CneaoBaTesncku
HanpaBneHus: paspaboTBaHETO Ha ranaHTamMHOBM MPOU3BOAHU 3a JleYeHne Ha
oonectTa Ha Anuxanmep, NPOEKTUPAHETO Ha HEBPONENTUAHM NUraHAM ¢ NoTeHuuanHa
aKTUBHOCT cpewyy [lapkMHcoHOBa OONECT, CPaBHWUTENHMS aHanu3 Ha aHTMBUPYCHMU
monekynu cpewly SARS-CoV-2 1 6nbnnomeTpuyHOTO KapTorpadmpaHe Ha HayyHaTa
nNpoayKumns, CBbp3aHa C HyTpuueBTUKa NuKoneH. NogyeptaBa ce knw4yoBaTa pons Ha
MOMNEKYNHOTO MofenupaHe, CTPYKTYPHUS OOKMHI, KBAHTOBO-XMMWYHUTE W3YUCIIEHUS,
BUPTYanHUA CKPUHMHT N OUOBNMOMETPUYHMTE aHanu3uM KaTto ABWXKEWW CUnu Ha
MHoBaumnTe B BModbapmaueBTMYHUTE n3cneaBaHns. lNpeacraBeHnTe AaHHU M Nogxoau

OeMOHCTpupar e(beKTI/IBHOCTTa Ha MynTunancuunnimHapHaTta WHTerpauma mexany



TEOPETUYHN N eKcnepunMeHTallHn MeToa4OoJI0TnN. KOMI'IPOT'prI/ITe MeToan nosposndBart
6'bp30 N MKOHOMUYECKH e(beKTVIBHO Mﬂ,eHTMd)MLlMpaHe n ontmMmmn3auma Ha KaHguaart-

MOJIEKYIM, KOETO YCKOpsiBa NpexoAa OT MOMeKyneH An3anH KbM G1MonormyHa akTMBHOCT.

Teaun pesynrtatv nogvepraBaTt 3HA4YeHMETO Ha in silico MHCTpyMeHTapuyma KaTo
HepasdenHa 4acT OT CbBpPEMEHHMSI HayyeH apceHan B paspaboTBaHETO Ha HOBWU

nekapcTea u HyTPULEBTUYHM NPOAYKT.

B nyonukaumu 7.4 n 8.3 e HanpaBeH, aHanu3 Ha KopgoHoBaTa ynoTpeba u
KOAOHOBUSA KOHTEKCT B MPOKapPUOTHU U MUTOXOHAPUAIIHMU reHOMU: pa3paboTka Ha

cneuuManusnpaHm 6MONMHGPOPMATUHHN MHCTPYMEHTU U TEXHUTE NMPUNOXEHUA

B nybnukaummn 7.4 n 8.3 ce npeacraBa cpaBHUTENEH aHanM3 Ha pasnnyHu
noaxoam 3a n3yyaBaHe Ha yrnotpebaTta Ha KOAOHM U KOOOHOBUSI KOHTEKCT B reHOMUTE Ha
NPOKapuoTn N MUTOXOHAPUN. OCHOBHUAT aKUEHT € NOCTaBEeH BbPXY MEXaHU3MUTE, KOUTO
KOHTpONMpaT npoLecuTe Ha reHHaTa ekcrnpecusa 1 TpaHcnauus Ha MOMeEKynsipHO HUBO,
KaTo 3a uenta ca pas3paboTeHn HOBU COMPTYEPHU MHCTPYMEHTU, KAKTO U MPUIIOKEHU
eMIMUPUYHN U CTaTUCTMYECKM METOAM 3a aHanu3 Ha reHoOMHM MocrnefoBaTenHOCTM.
N3cnepBaHnsaTa umMaTt HAKOMKO OCHOBHW LienW, KaTo MbpBata OT TSAX € CBbp3aHa C
pa3paboTBaHETO Ha cneuwanuanpaH copTyepeH MHCTPYMeHT, HapeyeH Gene Triplet
Analysis (GTA). Toan codpTyep e npeaHasHadeH 3a KONMYeCTBEH aHanNu3 Ha yectotarta
N KOHTEKCTa Ha KOoO4OHUTE B cekBeHupaHu reHomu. MNporpamaTta GTA e cb3gageHa aa
paboTtu anpekTHo ¢ dharnose BB opmat GenBank (gbk), koeTo no3sonsiea aHanus He
camMo Ha NpoTeuH-koaumpawmTe obnactv, HO U Ha perynaTtopHuUTe W Hekogupalm
obnacTtu, Hamupalm ce HenocpeaCcTBEHO Npean CTapT KOQOHUTE U crieq CTON KOgOHUTE.
CobTyepbT € npunoxum 3a u3cnefBaHe Ha AWHaAMuKaTa W perynauyusata  Ha
TpaHCNaunoHHMUTE npouecu B BakTepnanHn n MMTOXOHOPUATHN FEHOMMW, KaTo OLEHsIBa
yecToTata Ha cpeljaHe Ha CTapT U CTOM KOAOHWUTE, KaKTO M TAXHaTa KOHTeKCTyarHa

3aBUCMMOCT.

BTOpI/IFIT acCneKkT Ha ua3cnegBaHusTa BKIIOYBa MawabeH aHanu3 Ha KOQOHOBOTO

nanon3saHe B 158 NnpoKapunoTHM TreHomMa, KaTto Ce nNnocCtaBA akKUeHT BbpXY



NOeHTUMUUMPAHETO Ha CneunuyHn MoLenM U 3aKOHOMEPHOCTM Npu ynotpebaTta Ha
KOOOHW B pasnu4YHu rpynu reHn. MiacneasaHeTo pasrnexaa Tpy OCHOBHM FeHHM NoArpynu:
CUITHO eKCrnpecupaHn reHn, pubo3oMHM NpOoTEMHU K cnabo ekcnpecupaHu reHw.
N3BbpLUEH e AeTalneH CpaBHUTENEH aHanu3 Ha BapMauumnTe B N3rnosn3BaHeTo Ha KOAOHM
KaKTO Mexay pasfnuyHu LamMoBe B paMKUTE Ha eauH BGaktepuaneH Bug, Taka u Mexay
pasnuyHu 6akTepmanHmn BUMAOBE OT pasfIYHM TaKCOHOMUYHM rpynu. BaxkHO MACTO B TO3uU
aHanu3 3aema naeHTMUUMpPaHeTo Ha NMNCBALLM UM aTUMUYHU UHULMATOPHU KOLOHW.
3a no-gbnboko pasbupaHe Ha Bpb3kaTa Mexgy OakTtepuanHaTa TakCOHOMUA U
reHOMHUTE XapaKTEPUCTMKW, CBbP3aHM C KOAOHOBOTO W3MOM3BaHe, € MpUoXeH
KopenauuoHeH aHanu3. To3n aHanu3 uma 3a uen ga npoBepu AOKONKO dopmanHara
GakTepuanHa TakCOHOMUSI CbOTBETCTBA Ha [eHOMHaTa Teopusi, KOSTO Ce OCHOBaBa Ha

mMoaenuTe Ha KodoHoBa yrnoTpeba.

TpeTaTa OCHOBHa Lien Ha n3cnenBaHusiTa € CBbp3aHa C KOMMNIIEKCHNA aHanus Ha
KOLJOHOBUTE [BOVKM U Bpb3KaTa UM C e(PeKTMBHOCTTa Ha reHHaTa ekcrnpecuda. B To3u
KOHTEKCT, BHMMAaHMETO € Haco4YeHo crneuuanHo KbM reHoma Ha Escherichia coli.
CTaTUCTMYECKM e OLEeHEHO pasnpeneneHneTo Ha BCUYKN Bb3MOXHU KOOOHOBWU [ABOVKM
(sense:sense un sense:stop) B bakTepranHnsa reHom 1 e nscrneaBaHo BUSIHUETO Ha Te3un
OBOVKM BbPXy TpaHcrnauusta. Bb3 OcHOBa Ha Te3n faHHM e dopmynupaHa wu
eKCnepuMeHTarnHo TeCTBaHa xmnoTtesaTa, Ye onpeaeneHn CTatTMcTUYEeCK NpeanovmTaHun
KOOOHOBM [BOMKW MOraT [ja OKka3BaT BNUsSIHNWE BbpXy €(PeKTUBHOCTTA Ha TEPMUHUPAHETO
Ha TpaHcnauusata. KaTo ekcnepumeHTaneH MoAesl € WU3MNon3BaH reHbT 3a
xnopamdeHukon auetTunTpaHcdepasa (cat). EkcnepumeHTanHuTe pesynraTti nokasear,
ye nNpomeHuTe B 3'-TepMUHANHNTE KOAOHOBU ABOWKW MOraT 3HAYUTENHO Aa NPOMEHAT
KONMMYECTBOTO Ha eKcnpecupaHus npoTeuH, NOoTBbpXAaBankm OMOMH(OpMaTUYHO

NnocTynupaHaTta Bpb3Ka MexXay KOAOHOBUA KOHTEKCT U e(beKTI/IBHOCTTa Ha TpaHC1laundaTa.

3a peanuM3npaHeTo Ha Te3uM HaydyHu uenu e paspaboTeH wWupok Habop oT
BGUoONHOPMaATUYHN MHCTPYMEHTU 1 NEPCOHaNU3npaHn CKpUNToBe Ha e3num kato Visual
Basic Studio (VBS), Visual Basic for Applications (VBA) u Perl. Tean codTyepHu
pELLEeHNsI ca U3MNON3BaHM 3a aBTOMATU3MpPaHEe Ha BCUYKU KMHOYOBM €Tanu OT reHOMHUS

aHanns, BKIMMOYUTESNTHO Cb3aBaHETO U yNnpaBJieHNETO Ha JTOKaJIHN TeHOMHU 6a3n gaHHu



oT nyb6nmnyHn wuatouHuum kato NCBI, DDBJ, EMBL un KEGG. [onbnHuTenHo e
peanu3npaHo aBTOMAaTUMYHO KracuduumpaHe Ha reHuTe crnopeg HMBOTO UM Ha
eKcnpecus, KakTo 1 npebposiBaHe U CTaTUCTUYECKN aHanm3 Ha YecTtoTaTta Ha KOAOHUTE U
KOOOHOBUTE [ABOMKW B rofleMyM Macusm OT reHOMHU AaHHu. CkpunToBeTe npefoctaBaAT
Bb3MOXHOCT N 32 MAEHTU(UUUPaHe Ha HeCcTaHO4APTHU UMW NIMNCBaLLM KOLOHW, KOETOo
MMa 3HayeHne 3a pas3bupaHeTo Ha anTepHaTUBHUTE MEXaHU3MM Ha TpaHcnauus.
PaspaboTteH e 1 codpTyep 3a BUu3yanusaumnsa Ha pesyntaTute B JIECHO MHTepnpeTupyemm

rpadoukn 1 LBETHO KoaMpaHu Tabnuumw.

OcHoBHMTE  MNpuMHOCWM  Ha  NpeacTaBeHWTe  M3cnedBaHuUs  BKAYBaT
paspaboTBaHeTOo M NyBGNMYHOTO NpedocTaBsHE Ha cneunanuampaHu coTyepHu
WHCTPYMEHTN, cped KOUTO KNKYOoBO MSACTO 3aeMa nporpamarta Gene Triplet Analysis
(GTA). B ponbnHeHne, mawabHUAT aHanua3 Ha KOAOHOBOTO W3MOSiI3BaHE € OCUTypus
LEHHN JaHHWU 3a pasnuundata n NpunnknTe B MogenuTe Ha U3nonsBaHe Ha KOL4OHU cpea
pasnuyHuTe OGakTepuanHu rpynu u TUMNOBE rEHW, KOETO MMa BaXHO 3HayeHwe 3a
pa3bupaHeTo Ha eBOSIIOLUMOHHUTE Npouecu N (yHKUMOHanHaTta perynaums Ha reHHarta
ekcnpecus. EkcnepMMeHTanHoToO Jokas3aTesncTBo 3a BIIMSAHMETO Ha KOAOHOBUTE ABOWNKM
BbpXy TpaHcnaumoHHata edqeKTUBHOCT MNpeaoCTaBs HOBM MPaKTUYECKM HACOKM 3a
ONTUMM3ALMA Ha rEeHHO-MHXEHepHM cTpatermm un nopobpsesa pa3bupaHeTo Ha
dyHOaMeHTanHUTe Npouecu Ha reHHarta ekcrnpecusi. Becuuku reHepupaHun pesyntaTw,
KakTO M WU3MNon3BaHuUTe COMTYEpHU WHCTPYMEHTU U M3XOOHW KOOoBe, ca CBOGOOHO
AOCTbMHM 3@ HayyHaTa OOLWHOCT, KOeTO MO3BONisiBa MO-HaTaTbLUHM M3cneaBaHust u
noTeHUManHn npunoXxeHusi B obnacrtra Ha cMHTeTMyHaTa uonorus n buotexHonoruuTe.
Tesn npuHOCK 3HaYUTENHO 3aabnbovaBaT pa3bmpaHeTo 3a CNOXHOCTTA Ha reHEeTUYHUS
KOO W ponsTa Ha KOOOHOBMSI KOHTEKCT B perynauusta Ha reHHata ekcnpecus u

eBoJiloundaTa Ha reHomMmmTe.

B ny6onukauumsaTa B.3 An algorithm and application to efficiently analyse DNA
fibre data ce npegcrass paspaboTBaHETO Ha HOB anNropuTbM U COPTYEPHO NPUSTOXKEHNE
3a aBToMaTtm3npaH aHanua Ha nsobpaxeHusa ot OHK dpnbbpHO mapkupaHe. OcHoBHaTa

Len Ha u3cnedBaHETo e Ja ce npeogoriee npobnemMbT C TPYAOEMKUS U CyBeKTUBEH



pbYeH aHalnums, KOWTO € XapakTepeH 3a Ta3n yTBbpAeHa TeXHUKa 3a U3cneaBaHe Ha

AnHamukata Ha OHK pennukaundaTa Ha eanHn4Ha MOJeKyJiHa pe3onouna.

Cb3gageHoTo npunoxeHue, HapedeHo “DNA size finder”, e paspaboTeHo Ha
Java 1 wuvHTerpmpa UsANOCTEH anroputMudeH paboTeH NOTOK 3a obpaboTka Ha
n3obpaxeHunsa. BknwoveHn ca eTanu Kato: npegobpaboTka Ha U300OpaxeHus,
aBTOMaTM4yHa cermeHTaums vpes Otsu npar, moguduumpaHa ckenetnsaums (Ha 6asata
Ha Zhang—Suen anropuTbMm), HOB MeTO 3a TpacupaHe Ha pubpu ¢ KOHTPON Ha brbna
Ha 3aBOW, MOCTMPOLECHHI 3@ ONTUMM3MPaHe Ha TOYHOCTTa Ha M3MEPBaAHUATA, KaKTO U

aBTOMaTMYeH aHanu3 Ha ouBeTsiBaHeTo Ha hubpuTe.

MpunoxeHNeTo NO3BONSABA KAaKTO HanmbfHO aBToMaTu4yeH (,factory mode®), Taka un
pPBbYHO-KOpUrMpaH pexunm Ha paboTa. Bcdaka cecuss ce Gasupa Ha KoHUrypupyemu
notpebutenckn nNpogunn, KoeTo ocurypssa Bb3NpOM3BOAMMOCT M afanTUBHOCT KbM
pasnuyHu  ekcnepumeHTanHn ycnosma. CodTyepbT e HanbnHO 6GeannaTen,
nnaTtopmMeHO He3aBUCUM M HE W3NCKBA M3MNOM3BaHE Ha BbHLIHW KOMepcuarnHu

MHCTPYMEHTMU.

TectBaHeTo Ha ,DNA size finder” npu KOHTPOMHWM N TPeTUPaHU C XMOPOKCUYypes
KNeTKn nokasea, 4Ye pesyntatute OT aBTOMaTUYHUS aHanu3 ca CbNocTaBMMU C Te3n OT
pbYyeH aHanua, ocobeHo nNpu ctaHaapTHU pmbpu ¢ obmknHM nog 10 um. MNpuHOCHT Ha
aBTOpUTE € KaKTo B Cb3faBaHeTO Ha  (YHKUMOHANeH WHCTPYMEHT 3a
BMCOKOMPOM3BOOUTENEH aHanus3, Taka W B anropuTMUyHUTEe noJobpeHns, KouTo

pa3wmnpaBaT Bb3MOXHOCTUTE HA METOa 3a OLeHKa Ha peryimkaumMoHHaTa guHaMuka.

PaspaboteHnar codpTyep € OOCTbNEH C  OTBOpPEH KOO Ha  agpec:

https://github.com/Teodor03/DNA-size-finder



https://github.com/Teodor03/DNA-size-finder

B ny6nukauusaTa I.7.1.: ,,Deglycation activity of the Escherichia coli glycolytic
enzyme phosphoglucose isomerase” ce pasrnexga HoBa W gocera HegOCTaTb4YyHO
npoyyeHa yHKUMA Ha [oOpe  OxapakTepusMpaHWsa  MMKONIUTUYEH  EH3UM
docorntokosonsomepasa (Pgi) ot Escherichia coli. OcHoBHaTa Len Ha n3cneaBaHeTo
e [a ce yctaHoBu aanu Pgi nputexxaBa cnocoBHOCT 3a KaTtanuanpaHe Ha gernukauus —
npouec Ha npemaxBaHe Ha HEEeH3UMHO NPUCBbEOVHEHWN 3axapHW ocTaTbuu (AMagopu
NPOAYKTWN) OT NPOTEUHU, MoandmLmMpaHm ¢ rnkosa-6-gocdart (G6P). Tasm xunoTesa e
MOTMBMpPAHA OT OMOXUMMUYHM K CTPYKTYPHM cxoacTBa mexay Pgi n Beve n3BECTHM

6aKTep|/|anH|/| amMagopuasn.

N3cnegBaHeTo uM3non3Ba KOMOMHALMSA OT OUOXMMWYHM, KNETBbYHU W CTPYKTYPHU

noaxoagu:

e WH BUTpPO pernukauuMoHHM TecToBe, NMpu KOUTO rnukupaHm ¢ G6P moaenu
(nm3oumm n BSA) ce Tpetupat ¢ npeuncteH Pgi n ce aHanuaupat ¢ NADPH-
3aBUCMMa eH3MMHa peakums;

o KunHeTnuyeH aHanus, 4ypes KOMTO ce onpedenaTt napameTpu kato Km, Vmax u kcat;

« KnetbyHa ekcnepumeHTanHa cuctema, cpasHsiBawa Pgi-gedouuntHn n Pgi-
npocmumeHTHM wamose Ha E. coli, ¢ nocnegBawo n3amepBaHe Ha HMBaTa Ha
Amagopu npogyktun (APs), kparHu npogyktn Ha rmukaumsata (AGEs) n G6P;

o« ®dnyopumeTpuyHU U UMYHonorn4yHu metoam (Bkn. ELISA) 3a getekums Ha
AGEs n CML;

e bBuouHcpopmaTMyeH CTPYKTYpPEeH aHanus, Ypes KOUTO Ce CpaBHSBaAT akKTUBHUTE
cantoBe Ha Pgi u amapopmasata FriB ¢ nomowta Ha jFATCAT un CTpyKTypHU

naHHm ot PDB.

lMpuHOC Ha n3cnenBaHeTo

1. UpeHTtudmumpa ce HoBa 6MoxmmuyHa yHKumAa Ha Pgi — eH3MMbT nposaBsaBa
AernvkaumoHHa akTuBHOCT cnpsamo G6P-cBbp3aHM AMagopu NnpoayKTu, KOeTo He

€ OnncaHo gocera.



2. OemoHcTpupa ce du3nonorMyHa 3Ha4YMMOCT Ha Ta3u aKTUBHOCT, 4pe3
NMOBULLIEHO HATpyrBaHe Ha rMUKUPaHN Npoayktu B Pgi-geduumtHn KNeTkw,
He3aBUCMMO OT MO-HUCKOTO CbabpKaHue Ha G6P.

3. Mpepnara ce MexaHUCTUYEH Mopen, npu kouTo Pgi katanuaupa obpatmma
nsomepusauus, Bogewa A0 ocBoboxaaBaHe Ha nNpoTeMHa OT 3axapHarta
Moaucukaums.

4. PasKkpuBa ce CTpYKTypHa W yHKUMOHanHa xomonorua mexay Pgi u
OaktepuanHata amapgopuasa FriB, nogkpensiwa Bb3MOXHOCTTa 3a
€BOJTIOLUNOHHO CbXpaHeHa AOMbHUTESTHA aKTUBHOCT Ha MUKONUTUYHU EH3UMM.

5. lNocTaBsA ce oCHOBa 3a MO-WMPOKU U3cneaBaHUS Ha aHanNoOrM4yHN MexaHu3mu
npu Opyrn OpraHu3Mu, BKIAKOYUTENHO eykapuoTu, npeasun BUcOKaTa

KOHCepBaTMBHOCT Ha Pgi.

B ny6nukaumsaTta I.7.3. Segregational instability in E. coli of expression
plasmids carrying human interferon gamma gene and its 3’-end truncated variants.
Mma 3a uen ga usacHM Kak CTPYKTYPHU NPOMEHU B PEKOMOMHAHTHUSA FeH Ha YOBELUKU
nHTepgepoH-rama (hlIFNy), no-cneunanHo CUCTEMHN CKbCABaHUA Ha 3'-Kpasi, BNUSAT
BbpXy cerperauMoHHaTa CTabMITIHOCT Ha eKkcnpecuoHHN nnasmuan B Escherichia coli.
N3cnepBa ce Bpb3kata Mexgy CTpyKTypaTta Ha eKCnpecupaHusa reH, HUMBOTO Ha
npoaykuna Ha MRNA n npoTeuwH, n cteneHTa Ha 3aryba Ha nnasmuan nNo BpeME Ha
KNeTbyHO [JeNeHe B He-CeNneKkTMBHU ycrnoBus. 3a uenta ca KOHCTPyMpaHu ocem
nnasmmamn Ha 6a3a pBR322, Hocewm nbnHata ORF Ha hIFNy nnu pasnnyHmn no gbmknHa
3'-kpanHo ckbceHun BapmnaHTu (o1 hIFNyA1 go hIFNyA7). Te ca ekcnpecupanu B E. coli
LE392 nopg koHTpona Ha CUeH KOHCTUTYTUBEH MpoMoTop. M3nonsesaHu ca cregHute

nogxogu:

o Cob3paBaHe Ha nocrnegoBaTesiHU KynTypu Ypes3 NepuoanyHn nHokynaumm B LB
cpeaa 6e3 cenekuMOHEH HATUCK, MoAAbpXKaWKku KNeTKUTe B eKCMOoHeHLuuanHa

asa.



o OueHKa Ha nnasMmugHaTa cTabunHoOcCT Ype3 GpoeHe Ha KOMOHMMU, YCTONYMBU Ha
aMnuumnuH, cnpsimo obLwms 6pon konoHum (250), cneq cepunHn paspexgaHus.

« KBaHTMTaTMBHO onpeaensiHe Ha NpoAyKuuAaTa Ha pekoMbuHaHTeH hIFNy upes
ELISA n Ha mRNA 4pe3 xnbpuamnsaumsa cbe cneundundeH pagnoaktuBHo 6ensizaH
OJTIUrOHYKNEeOoTUA.

« MartemaTuyecko MoaenupaHe Ha nonysriauMoHHaTa AMHaAMMKa C NOMOLLTA Ha
ypaBHeHuaTa Ha CTioapT u JleBUH, KaTo ca U3dncreHn napametpurte: A — pasnvka
B crneumduyHns pacTexeH TeMn Mexay nnasMua-no3vTUBHU U -HeraTUBHU
Knetkn, © — cneundmyHa ckopocT Ha 3aryba Ha nnasmuga, 6 — oTHOCUTENHa

YyecToTa Ha 3aryba Ha nnasmug (MHaukaTop 3a HecTabunHocCT).
MpunHoCK

o [lokasaHo e, 4ye 3'-KpanMHUTe CKbCABaHMA Ha reHa 3a hlIFNy cunHo Bnusasar
BbpPXy CTaOUITHOCTTA Ha EKCNPECUOHHUTE NnasMmuau.

o Hain-HecTtabuneH e BapnaHTbT CbC ckbesABaHe oT 9 Hykneotuaa (hIFNyA1),
npyv KOWTO nnasmMma-no3vTuBHaATa nonynauusa madessa o 50-ua yac ot
KynTUBMPAHETO.

o OTKpuTa e NUHenHa Kopenauua mexay HuBata Ha hIFNy mRNA u cteneHTa
Ha nnasmuaHa 3ary6a (0) — no-BMcoka TpaHCKPUNLUMOHHA akTUBHOCT BOAM A0 MNo-
BMCOKa HeCTabUHOCT.

« Jluncea aupeKTHa Kopenauus Mexay cTeneHTa Ha CKbCsiBaHe U 3arybaTa Ha
nnas3mua, KOeTo Nnokassa, Ye He ObImKMHaTa cama no cebe cu, a PyHKUNOHANHUAT
n3pas Ha reHa urpae Knio4oBsa porss.

« [lpeanoxeH e HOB KONMu4YecTBeH Noaxond 3a OLUEHKa Ha cTabumnHocTTa Ha
nnasMmauTe, CbyeTaBall €eKCrMepuMEHTanHM [aHHM C  MaTemaTU4ecko
MogenupaHe, KOeTo MOXe Aa Ce U3MonsBa npu npoekTupaHe Ha Mno-cTaburHu

eKCrnpeCnOHHUN CUCTEMMN.

B nybnukauusta “Conceptual model of integrated approach for in silico
knowledge data discovery for breast cancer diagnostics and precision therapy”, ce

npeanara KoHuenTtyarneH Mmoaesn 3a MHTerpyupaH nogxon KbM AnMarHoCTmka n npeun3Ha



Tepanusa Npu pak Ha rbpaarta, Ype3 KOMOMHMpPaHe N aHanM3 Ha JaHHW OT BCUYKKU eTanu
Ha 3abonsaBaHeTO — OT CKPUHWUHT OO neYeHne u npocneaasaHe. MogensT e 6a3npaH Ha
napagurmaTa 3a in silico otkpuBaHe Ha 3HaHue (Knowledge Data Discovery, KDD) n
n3nonssa CbBPEMEHHW MeToau OT obnactra Ha M3KYCTBEHUS MHTENEKT, MallWHHOTO
obyyeHune n bnomHdpopmaTtmkaTa. OCHOBHaTa Maes € Cb3gaBaHETO Ha UHTENIMIreHTHa
Hay4yHa aHanuTuyHa nnardgopma, KOATO Aa nogrnomara KIMHUYHOTO B3eMaHe Ha
pelleHns n NnepcoHanu3anpaHata MeguunHa. B ctatusaTa e npeactaBeHa KOHUenTyarnHa

apXuTeKTypa, KOSATO MHTerpupa:

e MeguunHckn wusobpaxeHua — wMamorpadus, ynrtpassyk, PET/CT, MRI,
obpaboTteHn ¢ CAD (Computer-Aided Detection) n deep learning metogu (Hanp.
CNN, VGG-19).

« buoncua u xucronatonorna — aHanu3 Ha HE ouBeTaBaHe, CTPYKTYpHU M
TEKCTYPHM XapaKTEPUCTMKN Ha TbKaHUTE, BKITOYMTENHO aBTOMaTU3NpaHa oLeHkKa
c Al anroputmu (Hanp. LYNA).

« MonekynsapHa 6uonorna — ekCnpecuMoHHU NpoUn Ha reHu, MONEKYNSAPHM
noaTunoBse Ha pak Ha repgata (Luminal A/B, HER2, Basal-like), n gaHHn ot NGS
n 6uomapkepu (Hanp. BRCA1/2, CHEK2).

e WHTEerpupaHun gaHHU OT pasnMyHU eTanu — BKIKOYNTENHO NaLMEHTCKN JOCMETa,
AAHHW OT CKPUHUWHT, reHeTUKa U KIMHUYHN bakTopu.

e WHCcTpyMeHTH 3a aHanNu3 — n3nonaeaHu ca copTyepHn nnatdopmm kato KNIME
n Weka 3a aHanus Ha ronemun obemm OT AaHHM M npunaraHe Ha MalluMHHO
oby4yeHne (SVM, ANN, PCA n gp.).

MopgenbsT 06eauHsBa BCUYKM TE3W acnNeKkTU B eANHEH Hay4YeH aHanuTuyeH paboTeH
noTtok (scientific workflow), konTo ocurypsisa Bb3npon3BoANMOCT, NPOCNEaUMOCT U

aBToMaTun3aunda Ha aHalnsa.

o [lpeanoxeH e nHterpupat in silico mogen, konto obegnHaBa MynTUMOLANHU
MeANLMHCKM 1 BUOMNOrMYHM AaHHKU 3a pak Ha rbpaara.
e Cb3gageH € KOMNKTBbLPEH CLeHapun 3a npocrneasiBaHe Ha BCUYKM eTanu oT

Jle4eHneTo, C Bb3MOXHOCT 3a rnocnegpailla nMmnnemMmeHtTaumna B KIMMMHNMYHA cpefa.



o PaspaboTkaTa BKNOYBA ME€XaHU3MMU 3a UHTENIUTEHTHO B3eMaHe Ha peLUueHus,
6asvpaHn Ha aHanM3 Ha rofieMyM MacvBM AaHHW W anropuTMKM 3a MaLUUHHO
oby4eHne.

« MogenbT npefoctaBs pamMka 3a npeuusHa MeguUMHaA, HacoveHa KbM
nepcoHanuanpaHu TepaneBTUYHU CTpaTernn, BKAKYUTENHO OLeHKa Ha PUCKa,
nporHosmpaHe Ha eekTUBHOCTTa Ha neyYyeHneTo n n3bop Ha Tepanus crnopeq
MOJIEKYSTHUA Npodomn.

« Cratnara ponpuHaca 3a pas3BUTUETO Ha AuUruTanHa OHKOMOrus, KaTto
AeMOHCTpupa Kak cbBpeMeHHn UT u Al nogxoam morat ga ce npunaraT 3a

nosuiaBaHe Ha e@eKTMBHOCTTa Ha OnarHoCTukaTta un ne4vYeHneTo.

B ny6nukauum G7.1, G7.5, G7.6, G8.1 n G8.2 ca Haco4yeHu 3a uscnegBaHusITa
BbpXy FMUKauua u cBbp3aHu 6uoxummnyHm npouecu B Escherichia coli u in vitro

cunctemum

lMpeacraBeHUTe Hay4HU TPYyAOBe pasrnexgaT pasHoobpasHu acnekTn Ha rmukaunsaTa
— HeeH3nMeH npouec Ha Moaudukaumss Ha BUOMOMEKYNN CbC 3axapu — U HEenHuTe
B1onorMyHN nocneauum B NpoKapuoTHU 1 in vitro mogenn. OcHoBHaTa nscnegoBaTesncka
NMHUS € Haco4YeHa KbM MexXaHM3MWUTE Ha Bb3HUKBaHe, OuonornMyHuTe edqektn u
noTeHUManHnTe 3aWwuTHU/ MHXMBUTOPHN CTpaTerMm CrnpsaMo ruKaunmoHHO yBpexaaHe, C
dokyc BbpXy Escherichia coli, Mogenu Ha cTapeeHe 1 CTPYKTYPHO NPOMEHEHN NPOTENHMW.
Llen Ha Te3n u3cneaBaHuMs € Oa ce pasKkpuMsaT MeXaHM3MUTE Ha FfIMKaLuMOHHO
yBpeXxaaHe U Bb3MOXHOCTUTE 3a TAXHOTO OrpaHuyaBaHe UM HeyTpanusupaHe,
KakTo B KneTbyHu cuctemmn (E. coli), Taka n B 6GuomornekynHu in vitro mogenw.
N3cnegsaHunsiTa nogyepTtaBaT 3HAYeHUETO Ha rNuMKauusaTa He camMo KaTto
MeTabonuTeH cTpaHuyeH epeKT, HO U KaTo akTUBEH hakTop 3a 3aryba Ha pyHKUUS,
MMYHOreHHOCT, CTapeeHe U reHOTOKCUYHOCT. PaboTata MmMa 3HavyeHue KakTo 3a
dyHOameHTanHaTa Mukpobuonorns n GUoxmMmuns, Taka M 3a NpPUIoXHW obnactu Kato

OMOTEXHONOrnn, aHTU-eNOXKUHI cTpaTtermm n cbapmakonorvm Ha rmuKkauuaTa.

N3cnenoBaHuaTa nanonssat pa3HOO6p83Hl/I eKcnepmumeHTarnH noaxoamn 3a aHarnins

Ha rmuKkauud, gernmkaumna n HykrieadHa aktTuBHOCT. rJ'II/lKI/lpaHeTO Ha NpoTenNHU (J'II/I303I/1M,



BSA u E. coli npoTtenHun) ce ocbLyecTBsABa Ypes MHKybauna ¢ rnioko3o-6-gocdat nnm D-
pubosa, nocrnefBaHoO OT NpeyYnucTBaHe u4pe3 ren-puntpauna mn ynTpadunTpauus.
KonuyectBeHoTO onpegensHe Ha rMUKaLNOHHM npoayKTu BKIMOYBA
CNEeKTPOPOTOMETPUYHN N PIYOPOMETPUYHM METOOM 3a u3MepBaHe Ha Amagopu
npoayktu (APs), dnyopecueHTHn AGEs n CML upes ELISA. Arperauuata Ha npoTenHu
ce oueHsBa ypes SDS-PAGE. HernukaumoHHaTa aKTUBHOCT Ha
docdorntokosonsomepasaTta (Pgi) ce mscneasa ¢ NADPH-3aBUCMM €H3UMMEH TecT,
n3nonseal, rnuKMpaHu npoTemHn kaTto cybctpatn. OnpegeneHn ca M KMHETUYHMU
napametpn (Km, Vmax, kcat), kKakto n KOHUeHTpaumm Ha BbTpekneTbyeH G6P upes
€H3MMHa KonopumeTpud. HykneasHaTa akTMBHOCT Ha anieHOBW KUCENIMHU Ce OLeHsBa
ypes nHKybaums cbe cynepcnupanuanpana OHK n enektpodopeTmyeH aHanua, Kakto u
ypes TecT ¢ T4 [HK nurasa 3a onpefensHe Ha Tuna TepMuHanu crnep pasuenBaHe.
O6wunte nabopaTopHU npoueaypu BKIYBaT KynTmBmpaHe Ha E. coli, nsonupaHe Ha
XUCTOH H1, onpeaensiHe Ha NPOTEMHOBA KOHLIEHTPaLMS N CTaTUCTUYECKM aHanua ¢ t-tect

n Mann—Whitney TecT 3a 3Ha4YMMOCT.

OcHoBHM NPUHOCU N OTKPUTUA OT U3CneaBaHUATa BbPXYy MMUKaunda, eH3MMHa

aKTMBHOCT 1 cTapeeHe B Escherichia coli

HoBa pernvkaumoHHa dyHKUMA Ha doocorniokosonsomepasata (Pgi) B E. Coli
YCTaHOBEHO €, Ye TMUKONIUTUYHUAT eH3uM Pgi nposiBaBa gernvkaumMoHHa akTUBHOCT
cnpsamo Amagopu npoayktn (APs), moguduumpaHn c rnwko3o-6-gocdart. EH3MMBT
KaTanuampa usomepmsauusi, KoaTo BOAN OO Bb3CTaHOBSBAHE HA HATUBHUSA MPOTEUH.
AKTUBHOCTTa € NoTBbpAeHa KakTo in vitro, Taka u in vivo, kato Pgi-aeuunTHn KneTku
HaTpynBaT 3HauyuTenHo noseye APs. [lpegnoxeH e MexaHu3bM, CBbp3Baly,

aernnkaugmoHHaTta (byHKLl,I/IFl C Knacm4yeckata naomepasHa aktTMuBHOCT Ha e€H31Ma.

AHTUIMUKaALNOHHO OENCTBME Ha NMYPUHOBU CbeauHeHus. LLlecT nypnHOBKM CbeanHeHnsa ca
TecTBaHu in vitro 3a edekT Bbpxy rmvkaumara Ha BSA. TeodunnH 1 KCaHTUH nokassat
Han-cunNeH WHxubupalwl, edekt, gokaTo MNMKOYHATa KUcenuvHa 3acunBa rnvkauusaTa.

MonyyeHnTe pe3ynTaTM paskpuMBaT MOTeHUMana Ha onpederneHn MypuHU KaTto



mMoaynatopn Ha rmMuMKkauynoHHUTE npouecu, Koeto € OT 3Ha4deHue 3a oboewm

TepaneBTU4HN pa3pa60TK|/| .

[okasaTencrBa 3a e30KCUPUBOHYKea3Ha akTUBHOCT Ha aneHoBW KUCenuHu. Tpu
aneHoBM KuCEenVHW OeMOHCTpupaT cneumduyHa aktmeHocT kbm [HK, Bogewa o
paskbCBaHe Ha cynepcnvpanusvpaHa nnasMmuaa. AKTUBHOCTTa € WHXuMbupyema oT
dochateH bydep, a pesyntatuTte OT NMUrasHNa aHanu3 covaT Bb3MOXHO reHepupaHe Ha
HecTaHOapTHU TePMUHANN U y4acTue Ha OKUCIIUTENEH MexaHn3bM. ToBa nogyepTasa

norteHuunasna nMm 3a pa3Butmne Ha HoBu NHK-Haco4yeHn areHTn.

Ycuneaw, edekt Ha L-nMsnH  Bbpxy rauvkauusTta.  L-nM3nH  nokasea
npokatanuTuyeH edekT BbpXy rMukauusata Ha xuctoH H1 un BSA, kato ctumynupa
obpasyBaHeTo Ha AGEs. EdekTbT e yCcToM4YMB OOpW MNpU CbBMECTHO TpeTUpaHe C
aHTUMOKCUOAHTU KaTo pecBepaTpor, KOeTo NocTaBsa No4 BbNpoc ynotpebaTta Ha L-nn3unH

KaTo I/IHXVI6I/ITOp Ha rmuKauudTa.

Escherichia coli kaTo mogen 3a uscrnegBaHe Ha [MUKAUWMOHHO WHAOYLMPaHO
ctapeeHe. PasrnenaH e E. coli kato peneBaHTeH MoAen 3a npoy4BaHe Ha MOSEKYNAPHU
MEeXaHM3MM Ha CTapeeHe, akueHTMpauku BbpXy ponsta Ha rnukaumsata Ha OHK u
npoTenHn. HabntogeHnsTa 3a acCMMETPUYHO AerieHe, MyTareHesa, KakTto 1 nuncaTta Ha
N3BECTHM 3alUTHU EH3UMMK KaTo (PpyKTOo3aMuH 3-KMHa3a, NOAKPensaT xunotesata 3a

AGESs kaTo ghakTopu, YyCKOpPsIBaLLM CTapEEHETO.

M3cneoBaHuaTa npeactaBAT MHOBATUMBHU NPUHOCKM B obriacTta Ha KneTbyHaTta
onoxummna  n - MukpobuonorusTa, pas’kpuBanMkM  HOBU  €H3UMHW  (PYHKLUMM,
noeHTumumnpankmn GMoXMMnYHN perynatopu n yTebpxgasankm E. coli kato mogen 3a
CTapeeHe, CBbp3aHO C rnukaumata. Tean pesyntatv paswwupsiBaT pasbupaHeTo 3a
MONEKYNSIPHAUTE OCHOBM Ha NPOTEMHOBOTO YBpeXAaHe, KrneTbyHaTa XomeocTasa WU

noTeHuunarnHum tepaneBsTnyHn MULLEHN.

7.9.1. nl7.9.1 ce oTHaca Oo cb3gaBaHe Ha HabOp 3a NpakTU4ecko obyyeHue
Mo XMMUSi U OMNa3BaHe Ha OKofHaTa cpeda, 3a NPakTUYeckoTo obydeHre Mo XUMUS U

ona3BaHe Ha OKOJ1HaTa cpefa B Ha4arniHoTo U rMMHa3narnHo o6pa3OBaHe Ha 6'bﬂrapCKI/ITe



yumnuuia, KomTo ga obnekum y4ebHms npouec, ga nogobpm Ka4ecTBOTO Ha 00y4YeHMeTo
n na cubyamn nHTepeca Ha yYeHuuuTe KbM Tasu BaXKHa 3a TeXHUYECKUSA nporpec y4ebHa
ancumnnuHa. HabopbT BkNtoYBa KOMMIEKT OT XMMMUMYECKM pPeakTUBW, KOMMIEKT OT
nabopaTtopH/ NPUHAANEXHOCTU W PBKOBOACTBO 3a pabota u e pa3paboTeH BLB
BapuaHTu, npegHasHadeHn 3a 6a3oBM eKCNepuMEHTWU, KOMTO ca 3agbJDKUTENHM 3a
BCUYKM YYEHULIN, KAKTO N 3a yYEeHUUM C nogvyepTaH UHTEpPEC KbM XMMUS 1 onasBaHe Ha

OKOJTHaTa cpeaa



