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Network medicine: a network-based

approach to human disease Human Disease Network
Albert-Laszld Barabasi E, Natali Gulbahce & Joseph Loscalzo (HDN)
Nature Reviews Genetics 12, 56-68(2011) | Cite this article C“"”“""Ma‘m" disease
4557 Accesses ‘ 2032 Citations | 68 Altmetric | Metrics Spasﬁcam‘aplcgia u""."’“"
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Acadeomics: coined by Jong Bhak in around 2010 to refer to omics study for only pure academic purposes.
Acetylomics: The omics study of Acetylomes.

Alignmentome: conceived before 2003. The whole set of multiple sequence and structure alignments in bioinformatics. Alignments are the most important |
Alignmentomics: conceived before 2003. The study of aligning strings and sequences especially in bioinformatics. (Alignmentomics.org &)

Alignome: 2003 . The whole set of string alignment algorithms such as FASTA, BLAST and HMMER. (Alignome.org &)

Alignomics: The omics approach research of Alignomics (Alignomics.org &) in biology

Alternatome: 2006. The totality of alternative spliceable elements. Suggested by people in KOBIC and UCSC. (Alternatome.org i7)

Alternatomics: The omics approach research of Alternatomics (Alternatomics.org &) in biology

Altitome: Altitomics

Ancestome: Ancestomics

Ancestorome: Ancestoromics

Andromics: Androme

Animalome: 2000 . The whole set of animals and their genetic components on Earth. While animal kingdom traditionally means the totality of animals, anim:
Animals contain proteins that are special. (Animalome.org 6)

Animalomics: The omics approach research of Animalomics (Animalomics.org &) in biology

Aniome: 2003 . The whole set of any biologically relevant things in the universe. (Aniome. org &)

Antibodyome: conceived around 2003 in association with immunolome in artificial immune system as computational system (Jong). (Antibodyome org &)
Antibodyomics: The omics approach research of Antibodyome (Antibodyomics.org B} in biology

Antigeromics: Antigerome

Antiome: The totality of people who object the propagation of omes.

Antiomics: The omics study of analyzing the trend of attaching omics suffix o debunk it.
Archaeome: 2002 . All the species of archae and their proteins especially. (Archasome.org &)
Archaeomics: The omics approach research of Archaeomics (Archasomics org &) in biology
Archiome: 2002 . The same as archasome. (Archiome.org &)
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Interactome Networks and Human Disease

Cwmonuam
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https://www.sciencedirect.com/science/article/pii/S0092867411001309
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‘.. : AKTUBHbIN MHTEpPEC K U3yvyeHnto 6onesHun NMapkmHcoHa obycnosneH
. :. TeM, 4YTO 37O 3aboneBaHne npeacTaBnAaeT cobon MeguUNHCKYIO U
‘e

9KOHOMMYeCKyto npobnemy ans obuiectsa 1 Ha aHHbI MOMEHT He

= CyLLLeCTBYeT METOAOB fleYeHUs, CNOCOBOHbIX OCTaHOBUTL UM 0OpaTUTL
C”'h"BCK”n BCNSATb CONPOBOXAAKLLNN 3TO 3aboneBaHne HenpoaereHepaTUMBHbIN
npowuecc.

PocT 06beMOB reHeTUYEeCKMX AaHHbIX AaeT OCHOBY ANs Noucka
accoumauum c 3aboneBaHMUsIMK, YTO OTPaXKaeTcs B MOMONHEHUM
Takmx 6a3 gaHHbix kak OMIM (https://omim.org/), GeneCards
(https://lwww.genecards.org/).

Pa3BuTne akcnepnuMeHTanbHbIX TEXHOSTOrMN CEKBEHMPOBaHUS BeaeT
K POCTY TPA@HCKPUMNTOMHbIX AaHHbIX, YTO NO3BOMSET
PEKOHCTPYMpOBaThb FeHHble ceTu / NyTu nepegayun curHana Ha
OCHOBE KO-3KCNpecCcum.

CywecTByloLmne oHNanH-NHCTPYMEHTbI BUOMH(OpMaTHKK
NO3BOMSAIT peLlaTb MHOrME NpakTu4eckne 3agayu no
PEKOHCTPYKLUUKN reHHbIX ceTen 6e3 NCnosnib3oBaHUs 4OMONTHUTENBbHbIX
NporpaMMHbIX CpeacTB (Mcnonb3yeTcs B yHebHOM Kypce ans
ctyaeHToB CeveHoBckoro YHuBepcuteta — [lepBoro MockoBCKOro
locypapcteeHHoro Men.YHuBepcuteta MuHsgpasa PO).

Puc.: http://griza.nevrologica.ru/parkinson
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KEYWORD SEARCH

: © What can | do en
[ A =l = © the PANTHER site '-'2

Quick links

Whole genome function

views SEQUENCE SEARCH :

Gene expression tools " Enter a protein sequence: @ News

CSHP tools (December 12, 2011)
Upload multiple gene D= PANTHER tools are now
Community Curation supporting all 43

organisms.
My Workspace

Click for additional info.
HKMM scoring

Sequence query limits: Protein - S0kb

Downloads : Publications

Genome statistics . :

: Submit :

: Q : How to cite PANTHER
Site map : :

"PANTHER version 7:
improved phylogenetic
trees, orthologs and
collaboration with the Gene
Ontology Consortium.” Mi

The PANTHER (Protein ANalysis THrough Evolutionary Relationships)
Classification System 1= a unique resource that classifies genes by
Enter your Email: : eir funl:l:ll:lns, using publlShEd.SCIEHtlfl.C Experlnjental evidence and
1 /ewvolutionary relationships to predict function even in the absence of
irect experimental evidence. Froteins are classifie W expe
[ direct tal evid Prot lassified b rt

Newsletter subscription

et al.
bioclogists according to: :
» Gene families and subfamilies, including annotated : ZApplications for protein
phylogenetic trees ¢ seguence-function

: evolution data:

: mBENASprotein expression

: anahlysis and coding SNP
scoring toole.” Thomas, et

= Gene Ontology classes: molecular function, biological
process, cellular component
= PAMTHER Protein Classes

» Pathwavs, including diagrams al.
FAMNTHER is part of the Gene Ontology Reference Genome FProject. "PANTHER: a library of

protein families and

: subfamilies indexed by
function.” Thomas, et al

PANTHER is supported by a research grant from the MNational Institute
of General Medical Sciences [grant GM0381084] and maintained by the
Thomas lab at the University of Southern California.
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PaccmoTpum npobnemy onucaHmst MONEKYNSPHbIX MEXaHN3MOB 3aboneBaHnin Ha Npumepe
bonesHu lNapknHcoHa. bone3Hb MapknHcoHa - MeaneHHo NPorpeccupytoLLee XpoOHNYeCKoe
HeBporiornyeckoe 3abonesaHne, OTHOCUTCS K AereHepaTnBHbIM 3aboneBaHnam
3KCTpanupamMuaHon MOTOPHOM CUCTEMBI. Bbi3BaHO nporpeccupyowmm paspyLleHmem u rubensro
HEeMpPOHOB, BblpabaTbiBaloLWMX HenpomeanaTop gopammnH. bonesHb NapknHCoOHa sBRseTcA
Hanbonee YyacTblM HeMpoaereHepaTMBHbIM 3abonesaHnem nocne 6onesHn Anburenmepa.

OT1monorus 6onesHn NapkMHCOHa OKOHYaTENbHO He BbisicHeEHA. Okono 15 % nogen ¢ 6oMne3HbIo
[MapknHCOHa MMEKT ceMelrHbI aHamMHe3 JaHHoro 3abonesanus. Npu MUMKPOCKONMYECKOM
ncenefoBaHUm NOpPaXKeHHbIX obnacTten BbISBNAT YMEHbLUEHNE YMCria HEPBHbIX KIETOK. B HMX
onpegensieTcs Hanuvne Teney, Jleeun, kKoTopble 00pa3ytoTCs BCEACTBUE CKOMMEHUS B LMTOMnasme
Bernka a-CuHyKnenHa.
OcCHOBHble NpenaparTbl, yCTpaHALWne aBuraTenbHble HapyLweHus npu 6onesHn MNMapkuHcoHa:
nesogona (Yawe B KombuHauum ¢ nepudepuyecknmmn nHrnbutopamm JOPA-gekapbokcunasbl),
aroHUcTbl 4oaMNHOBBIX peLenTopoB U MHrmbutopsl MAO-B.

Pwuc.: http://griza.nevrologica.ru/parkinson
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ee® OTBETCTBEHHbIX 3@ MOHOreHHble hopMbl BoNe3Hm
‘e

Ha cerogHAWHWMN OeHb 3BECTHLI MyTauun B 15 reHax,

MapkuHcoHa (Hernandez et al. 2016).

COBOKYMHOCTM 06bACHAT nuwwb 30% MOHOrEeHHbIX U 3-
5% reHeTn4ecKkn CAOXHbIX Criy4aeB 3ToON 6ONesHu.

CocmaesieHue cnucka 2eHO8, cesi3aHHbIX C HacsieOcmeeHHOoU
npeopacnosioxxeHHocmbio Kk 6osie3Hu lMapkuHcoHa. HTepHeT-pecypc OMIM (Online
Mendelian Inheritance in Man) (https://omim.org/) ncnone3oBanca A4ns aHanuaa reHoB
MeHOENeBCKOro HacnegoBaHus y Yenoseka (Amberger et al., 2019), nonck npoBoaunics no
KntoyeBoMmy crioBy Parkinson disease.

B HacToAwmnin MOMEHT reHeTn4eckmne uccnenoBannsa 6onesHn NapknHcoHa BeayTcs ABYMS, HE
NCKMoYaoLWmMMmM pyr apyra HanpasneHus M.

[NepBOe HanpaBneHne pykoBoACTBYETCH rMnoTe3on obLiero BapmaHTta 3abonesaHns n nonaraer,
YTO reHeTnyeckasa ocHoBa BonesHu SABMSETCS COBOKYMNHbIM pe3ynsraTtom 60sbLoro ymucna
00LLMX reHeTn4eCKnX OakTopoB, KaxabIn N3 KOTOPbIX OKa3blBaeT OTHOCUTESbHO HebOosbLIoe
BNUAHWE Ha pUCK 3aboneBaHnsi, HO B COBOKYMNMHOCTU CO34aeT 3HAYNTENbHbIA PUCK.

BTopoe HanpaBneHue nccnegosaHun npegnonaraeT, YTO HanbosnNbLWNN PUCK B aKTUBHOM
pa3BuTun 6onesHu MNMapkMHCoHa gatT pedkne reHeTu4eckne BapmaHTbl, AN KOTOPbIX
CYLLECTBYIOT BbICOKO (pyHKUMOHanbHble BpeaHble annenu (Billingsley et al, 2018).

BonesHb [NapkMHCcoHa He saBnseTcs HenpoaereHepaTuBHbIM 3abonesaHnem B 95% cnyyaes. 970
dyHKumoHanbHoe pacctponcTteo LIHC (http://griza.nevrologica.ru/parkinson)
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Ncnonb3oancs nHtepHet-pecypc OMIM (Online Mendelian Inheritance in Man)
(https://omim.org/) ansa noncka reHoB NpeapacnonoXeHHOCTH K 3abonesanunto. bbin HangeH
CMNCOK N3 229 reHOB U BLINOSTHEH pacyeT KaTeropun U aHanm3 reHHbIX OHTONOMMW C MOMOLLIbIO
pecypca PANTHER (Protein ANalysis THrough Evolutionary Relationships) (http://pantherdb.org/)
(Mi et al., 2013).

N3 229 ncxoaHbix reHoB pacnodHanock 170 naeHtudmkatopos, 59 nageHtTngpukatopoB 6binin He
pacno3HaHbl N1 He MOIMK ObITb KAPTUPOBaHbI OAHO3HAYHO. Bcero B pedpepeHCHOM reHoMe Mo
PANTHER ucnonb3oBancs 20851 reH.

C nomowubto PANTHER mMbl noctpounu Tabnuuy OHTONorvm ans Kateropuin 61uonornveckmnx
NpoLeccoB, B LENnsax nonyv4eHns Hambonee MHOPMaTMBHbIX pe3ynbTaToB 3HavyeHnss p-value
orpaHnunnn E-20.

Hanbonee 3HaunMbiMun KaTeropusimMm Ansi reHos 6onesHu NapkMHCoHa sSBNAKTCS ooLas
Perynsaumns KNeTouHOM CMepTU, Perynsaums KIeTo4yHon CMepTM HEMPOHOB, PErynsauus anontosa u
NPOrpaMMMpyeEMON KNETOUYHOM CMEPTUN, HEraTMBHasA Perynsauns KNeTouHom CMepTH, YTo
noATBeEp>KAAET 3TMONOrno 3abonesaHus - rmbenb HEMPOHOB YEPHON CcybCcTaHLUK
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*** If vou are looking for DAVID 6.7, please visit our development site.

Shortcut to DAVID Tools

j Functional Annotation

Gene-annotation enrichment analysis.
functional annotation clustering , BioCarta B
KEGG pathway mapping, gene-disease
association mologue match, ID
translation, literature match and more

- Gene Functional Classification

Provide a rapid means to reduce large lists
of genes into functionally related groups of
genes to help unravel the biological content
high throughput
5. More

= Gene ID Conversion

Convert list of gene IDYaccessions to others
of your choice with the most comprehensive
gene ID mapping repository. The ambiguous
accessions in the list can also be determined
semi-automatically. Maore

= Gene Name Batch Viewer

Display gene names for a given gene list;
Search functionally related g within your
list or not in your list; Deep links to enriched
detailed information. More

NHCTpyMeHT ans paboTbl co
crnMcKkamm reHoB 1 aHanusa
OHTONOrnm

DAVID Bioinformatics Resources 6.8

Laboratory of Human Retrovirology and Immunoinformatics (LHRI)

Home Start Analysis Shortcut to DAVID Tools | Technical Center Downloads & APIs | Term of Service Why DAVID? | About Us

=** Welcome to DAVID 6.§ ===

Recommending: A paper published in Narure Protocols describes step-by-step procedure to use DAVID!

Welcome to DAVID 6.8

Search
2003 - 2019 What's Important in DAVID?
The Database for Annotation. Visualization and o Cite DAVID
Integrated Discovery (DAVID ) v6.8 comprises a full » IDs of Affv Exon and Gene arrays supported
Knowledgebase update to the sixth version of our original e Novel Classification Algorithms
web-accessible programs. DAVID now provides a o Pre_built Affymetrix and Illumina
comprehensive set of functional annotation tools for backgrounds
investigators to understand biological meaning behind « User's customized gene background
large list of genes. For any given gene list. DAVID tools « Enhanced calculating speed
are able to:
Statistics of DAVID
& Identify enriched biological themes, particularly GO DAVID Citations (2003-2018)
LesS 5018
= Discover enriched functional-related gene groups
& Cluster redundant annotation terms
= Visualize genes on BioCarta & KEGG pathway
maps
= Display related many-genes-to-many-terms on 2-D
View.
Search for other functionally related genes not in the
i
List interacting proteins
Explore gene names in batch I I
. ~mull

Link gene-disease associations ]
Highlight protein functional domains and motifs
Redirect to related literatures

Cionvert sene identifiers from one tvne to another

03 04 05 06 O7 08 09 10 111213 14 15 16 17 18

« >38,000 Citations

RRAARAQ



Kateropuu reHHbix oHTOMOrMn ans Guonormyeckux npoueccos / Yucrno  P-value

...' GO biological process complete reHoB # (KOppeKTMpoBaHoO)
S ) Regulation of cell death 82 2,24E-37
o9 Regulation of neuron death 42 4,69E-32
Regulation of apoptotic process 72 1,57E-30
CEYEHOBCKUH regulation of programmed cell death 72 3,75E-30
negative regulation of cell death 57 7,64E-27
regulation of cellular component organization 80 5,67E-25
behavior 45 5,73E-25
KaTeropvu/l FeHHBLIX OHTOMNOIMMIA Regulation of biological quality 102 1,17E-24
positive regulation of metabolic process 96 6,31E-24
Al TeHOB boresHu I'Iap|<|/|Hc0Ha positive regulation of cellular metabolic process 92 7,50E-24
no PANTHER (GMOHOFW"GCKMG regulation of cellular catabolic process 50 1,10E-23
I'IpOLl.eCCbI) negative regulation of cellular process 109 1,39E-23
positive regulation of cell death 46 4,83E-23
negative regulation of biological process 114 2,74E-22
Regulation of catabolic process 52 3,75E-22
negative regulation of neuron death 29 2,42E-21
regulation of protein metabolic process 81 3,36E-21
positive regulation of nitrogen compound metabolic process 86 4,97E-21
positive regulation of cellular process 114 6,59E-21
Nervous system development 74 9,93E-21

Hanbonee 3Ha4nmMbiMn KaTeropuamm ans reHos 6ones3Hun NapkMHCoHa ABNATCA KaTeropumn odLuen
perynauum KneTodHon CMepTn, perynsaumm KIeTo4HOM CMEPTU HEMPOHOB, PErynsunm anonTosa u
NporpamMMmpyemMon KNneTouHoOn CMepPTU, HeraTUBHasH PErynsaumns KNneTo4yHOM CMepPTH.

OTUW AaHHble NOATBEPXAAIOT KINYEeBbIE 3TUOSOrMYECKME NPpU3HaKkM 3aboneBaHust, cpeam KOTopbIX
LleHTpasibHbIM acrnekTom natodusunonorum 6onesHmn MNapknHCoHa aBnseTca nporpeccupyrowas rmbens
AO0(PaMMHOBBIX HEMPOHOB CpeaHEero Mo3ra 1 X akcoHasnbHbIX NPOEKLUN.



o - Kateropym  reHHblx  oHTOnormi  gns Ymcno reHoB  P-value
..’0 MonekynsapHbix dyHkumn / GO molecular (koppekTnpoBaHo)
“e® function complete
g enzyme binding 59 2,48E-12
C““ﬁ”.o"c*‘“” protein binding 150 2,22E-11
ubiquitin protein ligase binding 22 7,08E-11
ubiquitin-like protein ligase binding 22 1,94E-10
signaling receptor binding 46 2,15E-09
heatshock protein binding 15 2,41E-09
binding 164 2,80E-08
identical protein binding 46 9,35E-08
tau protein binding 9 1,69E-06
kinase binding 26 4,88E-06
protein domain specific binding 25 6,55E-06
catalytic activity 86 1,38E-05
protein kinase binding 22 1,99E-04

Hanbonee 3HauMMbIMn ABNAKOTCA KaTeropum CBA3biBaHUS (PEPMEHTOB,
BenkoBOro CBA3bIBaHUs, CBA3bIBaHME NuUrasbl yOUKBUTUHA N YOUKBUTUH-
noaoOHbIX 6enkoB, a Takke CBA3bIBAHNE CUrHaNbHOro 6enka n 6enkos
TENMOBOro LUOKA.

[Mpouecchl ayTodarum sSBnsTCA OAHUM U3 OCHOBHbLIX MYTEN BHYTPUKIETOYHOW Aerpagaumm a-CMHyKnemHa u
aKTyanbHble NCCNefoBaHMs NOKa3biBakoT, YTO ANCHYHKUMOHaNbHasa aytodarna npy 6onesHu NapkMHcoHa
SABNSIETCA OQHMM U3 OCHOBHbIX hakTOpPOB pUcka pas3Butusa sabonesaHus (Hale et al. 2016).



.0... KaTeropum reHHbIX OHTONOMMN ANs KNETOYHbIX Ymucno  P-value
'-,..0 komnapTtmeHToB / GO cellular component complete reHoB (koppeKkTUpoBaHo)
somatodendritic compartment 46 1,91E-20
CEREHOBCIH! neuron projection 55 2,05E-19
2 P cytoplasm 155 3,31E-18
mitochondrion 57 9,82E-18
Kareropuu reHHbix cellbody 36 6,56E-17
OHTOINOIrMm gnd reHoB axon 36 8,55E-16
bonesHun lNapknHcoHa presynapse 13 1,55E-15
no PANTHER synapse 49 6,18E-15
(kneTouHble neuronal cell body 32 7,70E-15
KOMI‘IapTMeHTbI), nopor plasma membrane bounded cell projection 61 3,10E-14
3Ha4mmocTu E-10. cell projection 62 4,42E-14
distal axon 24 1,11E-12
dendrite 31 4,88E-12

PeuenTops!
CuHanc

OTpPOCTOK HEWPOHE

) - [aHHble Tabnuubl BbIABNAIOT Hanboree 3Ha4YnMble KaTeropmm B
- nposiBneHnn 6onesHun NapkMHCOHa - coMaTtoAeHOPUTHBIA KOMNAPTMEHT,
dopmMmnpoBaHne HEMPOHOB, aKCOHOB, NPECUHaNCbl, CUHaNCbl 1 Apyrue,
o, TECHO CBA3aHHble C HEPBHOW TKaHbIO, KaTeropumn.

Orpocrx ypore \ ) Takum o6pasom, aHanm3 KaTeropum reHHbIX OHTONOIMI C MOMOLLbHO

o PANTHER ans reHoB 6ones3Hu NapknHCOHa nokasan nepapxmio BaXKHbIX
. KaTeropum, perynmpytoLmnx npoLecchl KNeToYHON CMepTn, pa3BuUTmS
A HEPBHbIX KIETOK, @ TakKe OHTONOMMN, CBA3aHHbIE C MeTabonMYeCcKNMm
Aeduunr HefiponeanaToP — npoLieccamMu, MUTOXOHAPUAMU U LIUTOMNNAa3MOMN.

HopmanoHas nepepaua




paduk NOTOYEYHbIX 3HAYEHUIN KaTeropum reHHbIX g : P roﬁ 1 er
OHTONOrMM reHoB 6onesHun NapkMHCOHa, — - - ——
pacCcYMTaHHbIN C NOMOLLbIO NporpaMmmbl GOSt ans

cnncka 13 293 reHos.

e -y

Taw a's oW ethlsthreshuld are capped

—0G 10l Pag)

K cambiM 3Ha4YnMMbIM Kateropmdam gaHHOro Crincka reHoB
OTHOCUTCA CMEPTb HGI?IpOHOB, Tenbua Jlesn, perynauna
KIETOYHON CMEepPTU n COMaTO,EI,eH,EI,pMTHbIIZ KOMMapTMEHT.

http://biit.cs.ut.ee/gprofiler/qgost
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[1ns peKOHCTPYKUNKN rEHHOW CETU B3anMoaencTaum reHoB 6onesHn MNapkmuHcoHa
ncnone3soBanuck pecypcbl GeneMANIA n STRING-DB.

Ha pucyHke 2 npegctasneHa reHHas cetb U3 187 reHoB 6onesHun MapknHcoHa,
pekoHCTpymnpoBaHHas ¢ nomowbto GeneMANIA.

K HacToswemy
BPEMEHU N3BECTHO, YTO
reH SNCA,
KoOupyoLwmin a-
CUHYKIEVH, 4ABnsieTca
NIenoMOpPdHbLIM, U
nobble, Kak pegkue
MyTaumm Tak un obuiue,
Bapmauum B 3TOM
NIOKyCe N3MEHSIKOT PUCK
pa3BUTUA 3aboneBaHus.

B ueHTpe nocTpoeHHOM ceTn HaxogaTca reHbl (benku), nmerome 6osbLIoe YNCHO CBA3EN C
apyrmmm anemeHTamm - SNCA, CASP3, GFRA1, HTT, PARKY. OTa TeHAeHUna noaTBepXxaaeTca
aKTyanbHbIMU UCCeaoBaHUSAMKN accoumaunmn reHoB-kanHgmaaTos (Billingsley K.J. et al. 2018), B
KOTOPbIX HAanboree CTaTUCTUYECKN 3HAYMMbIMU CUrHanNamu, CBA3aHHbIMU ¢ 6oresHbio [apkMHCOHa
SABNSAKTCS pacnpoCTpaHEeHHbIe BapnaHTbl, pacrnonoxeHHble 6nm3ko K SNCA, LRRK2u MAPT, a
TakKe HU3KOYaCTOTHbIE Kogupyowune BapuaHTel B GBA.


https://pubmed.ncbi.nlm.nih.gov/?term=Billingsley+KJ&cauthor_id=29536161
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%‘ﬂ STR' N G Search Download

Protein by name

Protein by sequence

O6|.|.|‘aﬂ reHHass cetTb no Multiple Proteins by Names / Identifiers
STRING

Multiple sequences .
P g List Of Names:

Proteins with Values/Ranks Mew AIM
ABCAT
ACTCT
QOrganisms AD17
ADJTCNTP
. . & Cc
Protein families ("COGs") ADH1 2
... or, upload a file:

Examples

Random entry

Organism:
auto-detect  J
number of nodes: 268
number of edges: 2079
average node degree: 15.5
avg. local clustering coefficient: 0.428
expected number of edges: 942

PPI enrichment p-value: < 1.0e-16




0...
‘"o ® — )
& @ e
CEYEHOBCKHUH x @ o8 o

Al casmarz st

- &
Takke MOXHO OTMETUTb >/ 5o
HebonbLLUOW, He CBA3AHHbIV B e N e;g"/e
o6LLYI0 CeTb KnacTep, prs —e_
BKMNtovaroLwmm redbl EXOCS, - ®
EXOC6, EXOC8, EXOC3 (reHbl — g .
GerikoBoro KOMrsiekca, o

HaLlenMBaroLLEero 3K30LUMTapHbIe
BE3UKYJIbl HA MEeCTa CTbIKOBKM
Ha nnasmarmnyeckon membpaHe)
N HECKOSNbKO APYInX.

https://string-db.org/  PekoHcTpyKUMA reHHoun cetu no STRING-DB

Ha pucyHke MOXHO BblAENUTb
HECKONbKO KIacTepoB CeTH,
cambli BOMbLION U3 KOTOPbIX
Bkrntovaet reHbl PARK2, SNCA,
APOB, UBE2D1. 3ToT knacrep
3aHMMaEeT LeHTparnbHyto
NO3nLNIO MONyYEeHHOW CETU U
CBSA3aH C HaMOOSbLLUNM YUCIIOM
OpYrMx o6bEKTOB M KrnacTepoB
—c¢ UBE2W, UBE2D1, STUB1,
RNF144B v gp.

[MepBOHa4arnbHbI BapnaHT PEKOHCTPYMPOBaHHOM ¢ noMoLbio pecypca STRING-DB
CETN OKa3ancs yMEpEeHHO paspeXeHHbIM N YacTb OObEKTOB CETU HE KOHTaKTMpoBana
c apyrumn obbektamu. Tem He MeHee, B NEPBUYHON PEKOHCTPYKLUMM BblAensncs
LEeHTpanbHbI NNOTHO CBA3aHHbLIN KnacTep reHoB U CBA3aHHbIN C HECKOSTbKUMU
HebonbLwMMK Knactepamm reHoB benok PARK2. CtaTucTrka nokasana, 4To CeTb
MMEET Hecny4yanHo DOnbLLIOE YNCMO CBA3EN (CO 3HAYNMMOCTbIO <2.44e-15), cpeaHasd
CTeneHb CBA3HOCTU y3na ceTtu (6enka) - 2.36, koadhdmumneHT knactepusauum 0.415.
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Vi

Mo paHHbIM pecypca GeneCards Hanbonee 3Ha4YMMbIMU
asnatTca crnegyowme 10 reHos.

=z
10

leH
SNCA
LRRK2
PRKN
PARK7
PINK1
MAPT
ATP13A2
GBA
APOE
10 APP

© 00 ~NO Ol WN P

OnucaHuve reHa

SynucleinAlpha
LeucineRichRepeatKinase 2
Parkin RBR E3 Ubiquitin Protein Ligase
ParkinsonismAssociatedDeglycase
PTEN InducedKinase 1
MicrotubuleAssociatedProteinTau
ATPaseCationTransporting 13A2
GlucosylceramidaseBeta
Apolipoprotein E
AmyloidBetaPrecursorProtein

Cuyert
157.73
151.68
142.61
119.70
114.13
106.49
104.18
103.77
94.18
85.19

[MepBOe MecTo B 3TOM Mepapxmyeckom crnmcke 3aHnmaet reH SNCA koampytowmn 6enok anbda-
CUHYKNEWH, MyTauuin B 3TOM reHe NpUBOAAT K pasBUTUO ayTOCOMHO-4OMUHAHTHLIX (opM
3aboneBaHns, TXKECTb 3aboneBaHns koppenupyet ¢ ymucriom konun reHa SNCA. MyTtauum B

reHe LRRK2 6binn naeHTnduumMpoBaHbl Kak NpUYMHbl ayTOCOMHO-A0OMUHAHTHOWM NpUpoabl 6onesHu

[MapkMHCOHa kak Hanbonee pacnpPoCcTpaHEeHHOW MOHOreHHON dOpPMbl BONE3HN, BbISIBIEHHOW K

HacToswemy BpemeHn (Paisan-Ruiz et al., 2004; Zimprich et al.

2004). N'eHeTU4ecKkne BapuaHThbl

B LRRK2 cBsi3aHHbI C 60NbLWNHCTBOM BCEX M3BECTHbLIX HAcneayeMbiX NPosiBNEHNA DONE3HN
[MapknHCOHa.


https://link.springer.com/article/10.1007/s00441-018-2817-y#ref-CR56
https://link.springer.com/article/10.1007/s00441-018-2817-y#ref-CR85

CBs3b Mexay 3aboneBaemMocTblo 00ne3Hblo [TapkMHCOHA U TOKYCOM, CoaepXXaLlnM reHbl
MAPT Hanbonee nHtepecHa ans nay4yeHuns, Nnockonbky mytaumm B MAPT 1 conyTcTBytoLLas
UM TaynaTus NpeumyLLecTBEHHO CBA3aHbl C AeMeHumMen. PacTyliee KonmyecTso
AokasaTenbcTB nokasbiBaeT, YTo MAPT H1 un ero cybrannotun H1c cBs3aHbl C NOBbILLEHHbLIM
PUCKOM pa3BuTuS 6onesHu MNapknHcoHa.

[Mpegnonaraetcs, 4To cneuudunyeckme A8 rannoTuna passimymsa B 3KCNpeccun un
NnoTeHuMasbHO ansTepHaTMBHOM CriflancuHre TpaHckpuntoB MAPT BRMSIOT Ha KNETOYHbIE
PYHKLUKM Ha pasHbIX YPOBHAX, YTO B KOHEYHOM MUTOre MOBbILAET UX BOCMPUNUMYMBOCTb
(Skipper et al. 2004). LLinpoko pacnpocTpaHeHo NpeanonoxeHune, Yto 6enkn, kognpyemole
peueccmMBHbIMN reHamMu, aCCOLMNPOBAHHbLIMU C PaHHUM Havanom 605e3Hu

MapkuHcoHa, PINK1, PARK2, DJ-1 n FBXO7 y4acTByOT B CUCTEME KOHTPOMA Ka4ecTsa
mutoxoHAapun n ee perynaummn (Mullin and Schapira 2015), cuMtaetcs, 4To
MUTOXOHAPManbHasa ANCHOYHKLNA UrpaeT KITOYEBYIO POSib B paHHMX COBbITUAX Havana
6onesHu NapknHcoHa.

CocTaBreHune cnucka KnoveBbIX reHOB, acCCoLMMPOBaHHbLIX C pa3suTem bonesHu NapkMHcoHa,
NnpoBefeHHbIN aHanu3 KaTeropun reHHbIX OHTONOMMM A1 TaKoro CrmcKa n peKoOHCTPYKLUUSA reHHOW CEeTU
CMOCOOHbI YCKOPUTbL NYTb K flekapcTBam, MOANMULMPYIOLLUM CTENEHb BbIPaXXEHHOCTU BonesHu.
CywecTtByloLmne MeToabl Tepanmm NO3BOMSKT NPOANUTL BPEMS XXMU3HWU NauneHTa 1 ynydlwnTb Ka4eCcTBO ero
XXM3HK, HO NOKa OHW He HanpaBneHbl HENOCPeaCTBEHHO Ha NPUYKHY 3aboneBaHuns, a HOCAT CKopee
3aMeCTUTENbHbIN XapakTep, YTO rOBOPUT O HEOOXOANMOCTU AanbHENLLENO UCCNeaOBaHUS reHETUYECKNX
OCHOB DOresHu.

[MosiBunnch paboTbl NOKa3sblBalOLWMe, YTO reHHasa Tepanus CTaHOBUTCSA NepPCNeKTUBHbLIM MOAX0A0M A5
rfieYeHunst HEBPOIOrMYECKNX pacCTpPoONCTB, BKNtoYasa 6onesHb MNMapknHcoHa (Niethammer M. et al. 2018).



Generating human disease-
drug networks
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GeneGO (www.genego.com),
Ingenuity (www.ingenuity.com) and
Biocarta (www.biocarta.com).

CeTb CcBSAA3K 3aboneBaHun
WU NEeKapCTBEHHbIX CpeacTB

Mpumep Tabnuubl CpaBHEHN U3 CTaTbK

Hu G, Agarwal P (2009) Human Disease-Drug
Network Based on Genomic Expression
Profiles. PLoS ONE 4(8): e6536.
https://doi.org/10.1371/journal.pone.0006536
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LTS CeTb 3aboneBaHuun — AByAonbHbIU rpad (diseasome bipartite network)
DISEASOME

Human Disease Network
(HDN)
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Wilms tumor Breast cancer.
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T=cell lymphoblastic leukemia

Ataxia-telangiectasia

The human disease network

Kwang-Il Goh, Michael E. Cusick, David Valle, Barton
Childs, Marc Vidal, and Albert-Laszlé Barabasi

PNAS May 22, 2007 104 (21) 8685-8690;
https://doi.org/10.1073/pnas.0701361104

disease phenome
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Kwang-Il Goh et al. PNAS 2007;104:21:8685-8690

disease genome
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Disease Gene Network

(DGN)

HEXB
LMNA
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VAPB
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ATMm

RAD54L

MAD1TL? CHEK?
PIK3CA

CDH1 MSH2

CeTb 3abonesaHui (cnesa)

CeTb reHoB (cnpaga)

BRIP1

N cBasb mexay

3aboneBaHnAMU Yepes reHol (B

LueHTpe).


https://doi.org/10.1073/pnas.0701361104
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CeTtb 3aboneBaHum
yenoseka (HDN )

N CETb IEHOB,
OTHOCSLLINXCS K
3aboneBaHusm (DGN)

Kwang-Il Goh et al. PNAS 2007;104:21:8685-8690
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“e® [MapKnuHCOHa, NPUBOAUT K BbISIBIIEHUIO CETEBLIX CTPYKTYP,
dYHKLMOHANbLHO CBA3aHHbIX C reHamMu pucka 3abonesaHus.
CEYEHOBCKHH Takoe obHapyxeHne PyHKUNOHAamNbHbIX CBA3EW OTKPbIBAET

NyTb K CO30aHNIO HOBbIX JIEKAPCTBEHHbIX rMpenaparoB
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