MOHOI'PA®UA BA30BbIN
IITPOEKT KLT-RBD

Tom VII. KLT-RBD BIO/DNA

benkosrie u [JHK-penepsrl, gene-transcript-protein morphisms,
Evidence-D, coordinate discipline 1 6uonorudeckass RBD

ABTOp uaey, KOHCTPYKIUM, TEPMUHOB, IIPOTPaMMHOU JINMHUU U PEIIEPHOU
0a3nl maHHBIX: KypriuineB MBaH bopucosuy / Ivan Borisovich Kurpishev,
Independent Researcher, Kaliningrad.

PenmakiimonHas Todka: mbpl78. CraTtyc:
volume7 bio dna evidence d without truth status.

KopoTkasi popmyiia ToMa

BIO/DNA source -> sequence/variant -> Rep bio/dna -> morphism -> Evidence-D -> status
truth_status promoted count = 0

IIpaBuiIO cTaryca

Tom sIBNsieTCS YaCThIO paclUIMpeHHOM MoHorpaduu u purcupyeT paboure olpenesieHus,
MIPUMeEPH, TEOPEMHI-TION-YCIOBUSIMH U [OKas3aTeJjibHbie MapHIpyThl. OH He IIOBHIIIAET
truth-status u publication verified status 6e3 3akpwiTuss D/Dom, proof-ledger, Evidence-D,
matched-null/blind, morphism/Fano u BHelIHel BOCIIPOU3BOAUMOCTH.
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CxeMa ToOMa

Cxema 1. Gene -> transcript -> protein route

DNA Transcript Protein Function Evidence-D Status
> b > > >

I'paduk 1. 3penocts KanamoB BIO/DNA

sequence 4
coordinate 4
structure B8

annotation 3

population 2

experiment 2

repro 1

1. Ha3zumauyenue Toma VII

Tom VII nepenocut KLT-RBD B 6uomnoruio u ITHK. 3meck 0cOGEHHO JIeTKO COOJIAa3HUTHCS
KpacuBOM aHAJIOTHEM: IOCJIeoBaTeIbHOCTH MMOXO0XKU, CTPYKTYPhl HallOMUHAIOT APYT OPYTa,
rpadsl B3aMMOIOENCTBUY MOAIOT CHUMMETPHM, MYTAllMM YKIAOBIBAIOTCSI B HaTTEpPHBL. HO
ouonorus 6e3 MCTOYHMKA, KOOPOUHAT, opraHu3Ma, taxon id, sequence hash, genome build
U TIpoBepKM Mopdu3Ma OBICTPO MpeBpallaeTcss B IM033ui0 6a3 maHHBIX. Tom VII BBOOUT
UMEHHO 3alllUTy OT TaKOU II033UMU.

ILlens TOMa - co3maTh MOHSTHBEIM M CTPOTHUH CIOM OJisi OEIKOB, TE€HOB, TPAHCKPHUIITOB,
BaApUaHTOB, CTPYKTYpP U (YHKIMOHAIBHBIX CBsA3el. ABTOpCcKas HOBM3Ha Kypmnwumiea U.B.
3mech He B u3obpeteHuu UniProt, PDB, Ensembl unmu NCBI, a B mepeBofie 6MOIOTHYECKUX
00BEKTOB B pernepHo-goKa3aTenbHe rpa¢d KLT-RBD, roe kaxmasi ¢cBsa3b mmonydaeT D, Dom,
source u status gates.

Volume VII = BIO/DNA source-bound objects

+ protein/DNA Evidence-D

+ gene-transcript-protein morphism
!= biological truth-status

2. BenkoBnIn 00BEKT KaK Reper

Benkosuit 06bekT B KLT-RBD ¢dukcupyeTcs Kak sequence@state: mocienoBaTeIbHOCTS,
u3odopMa, OpraHuM3M, MHCTOYHUK, GYHKOMOHAJIbHAS aHHOTAIUsd M, IIPpU HaJIUu4duy,
CTpyKTypa. bBenkoBas mociemoBaTeNnbHOCTE 0e3 organism/taxon id u accession yxe
HEeIlolIHa; CTPyKTypa 0e3 chain, method, resolution mnm model status He wMoxeT
aBTOMATHYECKHU CIIyKUTh OCHOBaHUEM [Jig GYHKIMOHAJILHOTO BEIBOZA.
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KomnoneHTa R 3afaé€T yCTaHOBJIEHHYIO IIOC/I€N0OBATEILHOCTh UJIM CTPYKTYPHBIM OOBEKT. I
3afa€T QpyHKIIMOHANLHBIN WM CTPYKTYpPHBIM MHBapuaHT: domain, motif, active site, fold,
interaction class. U 3afaé€Tt mone gonyCcTUMBIX BapuaHToOB: homologs, isoforms, orthologs,
paralogs, conformations. D 3amaér HWCTOYHMK W IIPOBEPOUYHBINM ITPOTOKOI: database
accession, sequence hash, structure id, publication, experimental method, version.

ProteinRep(o) = (R seq/struct, I func/fold, U family; D source)
D source = accession + taxon_id + sequence_hash + method + version

3. THK-00BbeKT Kak Reper

IHK-06bekT TpebyeT emié 6oree XKECTKOM KOOPOWHATHOW OUCIUIIIWHBEL. BapuaHT 6e3
genome build moxoxk Ha agpec 6e3 ropoga u cTpaHbl. OOHO U TO XKe II0JIOKEHHWEe MOXKET
UMeTh [OPYro¥ CMBICTT NpU [Opyrou cbopke, mpyrom transcript set, mpyroi#t reference
sequence umu apyroi# convention. IToatomy ITHK-kaptouka KLT-RBD o6s3aHa XpaHUTh
accession, genome build, coordinates, strand, allele, source, organism, taxon id u
sequence hash.

R ¢ukcupyer BapuaHT, y4acTOK HIU IIOCJIEIOBATEJIbHOCTb. | 3amaéT OUOIOrUYecKuH
cMBICH: gene, regulatory region, exon, intron, motif, variant class. U 3amaéTr momne
BO3MOXKHEIX HHTepupertaumi: transcripts, isoforms, effects, populations, homologous
regions. D 3amaéT MCTOYHUK, KOOPAMHaTHYIO cucTeMy, build, evidence, literature, database
version ¥ MeTO[ BEI30Ba BapHUaHTa.

DNARep(0) = (R_variant, I_gene/regulatory, U_effects; D_coord)
D coord = genome build + accession + coordinates + strand + source + version

4. Gene -> transcript -> protein morphism

I'maBHEIM MOCT OMOJIOTMYECKOT'0 TOMa - gene -> transcript -> protein. be3 Hero 6eIKOBEIH
curHan He moBbimaeT [IHK-ctatyc, a [IHK-curHan He moka3biBaeT O€JIKOBYIO (DYHKIIUIO.
Mopdu3sM [OOnKeH COxXpaHATh source, organism, taxon id, coordinate convention,
transcript id, sequence hash, evidence gates u status boundaries.

9TO TpaBUJIO 3alIUIlaeT TPOEKT OT TUIHUYHOM OMOMHGOPMAIMOHHOM OIIUOKHU: HAUTU
WHTEpPEeCHyI0 OenKOBYIO CTPYKTYPY ¥ OOBSIBUTH €€ [10Ka3aTeJIbCTBOM T'eHEeTHYeCKOTO
BapuaHTa, He II0Ka3aB TPAHCKPHNT, u30popMy, KOOpOWHATHYIO COOPKYy M mapping. B
KLT-RBD Takas cBsI3b CTAHOBUTCS review-route, Ho He proof.

M gttp: Gene -> Transcript -> Protein

preserves: source, taxon_id, build, transcript id, sequence_hash, D, Dom, status
otherwise: morphism_blocker

ITepexon Y9T0 coxpaHsIETCSA 9T0 3ampereHo

gene -> transcript build, coordinates, transcript set nepeHoc BapuaHTa 6e3 transcript mapping
transcript -> protein coding sequence, frame, isoform nepeHoc craryca 6e3 isoform

protein -> function evidence, structure, experiment (GYyHKIIMOHAIBHEIN BEIBOJ I10 CXOACTBY

protein -> DNA oOpaTHas CBA3b Yepe3 mapping aBTOMaTu4deckoe gokasaTtenbcTBO [JHK-cTatyca

5. Evidence-D miass BIO/DNA

Evidence-D B OGuonoruu moikeH OBITH MHOTOKaAHAIbHEIM. Sequence evidence mpoBepsieT
MIepBUYHYI0 IIocyiegoBaTelmbHOCTh M hash. Structure evidence mnposepsier PDB/model,
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method, chain, confidence. Annotation evidence nmpoBepsieT functional annotation, domain,
motif. Coordinate evidence mnposepsier build, region, transcript. Population evidence
npoBepsieT yacToTH U cohort. Experimental evidence nmpoBepsieT my6amuKanuu, IPOTOKOJIBL
U1 BOCIIPOM3BOAUMOCTD.

Hu opguH KaHan He OOJIXKEH IPUTBOPSATHCS BCEMU OCTabHBIMH. XOpOIasi CTPYKTypa He
paBHa IMONYISIUOHHOMN NpoBepke. HacToTa BapruaHTa He paBHa QyHKIUM. AHHOTAIUsA 6a3bl
HE paBHa [oKa3aTeNlbCTBYy MexaHu3Ma. Tom VII mepeBOOuUT 3TO B MPOCTOE IIPaBUIIO:
Kaxpabiv biological claim gonxken umets cBol Evidence-D route.

Evidence-D bio = {sequence, structure, annotation, coordinate, population, experiment, reproduction}
Gamma_bio = D/Dom x Evidence-D x Null/Blind x Morphism x Repro

6. IlpuMep: 0€IKOBBIH TOMEH

[Iycte B Oenke HalifjleH OOMEH, MOXOXMWHM Ha HU3BECTHHIM (QYHKIIMOHAJIBHBEIM YYacCTOK.
KLT-RBD cTpouT KapTouky: R - HalimeHHBIN CeIrMeHT; I - mpeamnonaraeMuii domain/motif; U
- CeMelCTBO roMOJIOTHUHEIX 0enKoB; D - accession, sequence hash, alignment, nctouHuKHN
aHHoTaumy, structure evidence. Ecnm ecTp TOnbKO similarity score, BrEIBOO ocTaeTcs
review seed.

[ns nmoBeIIeHN cTaTyca HyKHBI domain-specific thresholds, null family, comparison class,
blind validation u external reproduction. MHade OpoeKT PUCKYeT IPUHSATH MMOMNYJISPHYIO
6uouH(pOpPMaIIMOHHYIO JIOBYIIKY: ITIOXOXKee He Bcerga (QyHKIHMOHAIbHO OoOguHakKoBoe. [la,
01oJIOTHS OISATH OTKa3ajach OBITH IPOCTOM Tabnmuiel. Kak HeoXXKUgaHHO.

Protein domain route:

segment -> alignment -> Rep protein -> null family -> status
similarity-only => review seed

7. IIpuMmep: IHK-BapuaHT

IOHK-BapuaHT monxkeH OBITh 3a¢UKCHPOBAH B KOOpAOMHATax. HampumMmep, oOHa 3aluCh
MOKeT omnuchiBaTh substitution B rene, Ho 6e3 reference build HEBO3MOXKHO TOHSTH, THOE
UMEeHHO OH PacCIoJioKeH W KakKou TpaHCKpunT 3aTparuBaeT. KLT-RBD co3maét blocker:
coordinate missing wunm build missing. Ecmu build ects, HO transcript mapping
OTCYTCTBYeT, BO3HMKaeT morphism missing.

Ilaxxe ecnmy BapHUaHT JIEXKUT PSOAOM C M3BECTHHIM (YHKIMOHAJIBHBIM y4YacTKOM, 3TO He
proof. HyxHO mnoka3aTtb gene -> transcript -> protein route, effect prediction,
literature/source and, mo Bo3MOXKHOCTH, experimental validation. Tom VII memaeT u3 stoi
mpoIenypsl CTaHOApPT, YTOOB OMOIOTMYecKass YacTb MOHOTrpaduu He cTaja KaTalorom
OCTOPOZKHO pacKpallleHHBIX IIPEeAII0OI0KEeHNN.

DNA variant route:

variant + build + coordinates + transcript + source

-> Rep DNA -> morphism to protein -> Evidence-D
missing build => blocker

8. buonoruuyeckue null-moaenu u blind-mpoBepku

st BIO/DNA ocob6eHHO OITaCHO UCKaTh MAaTTEPHHI ITOCJIe TPOCMOTPa pe3yibraTa. [losTomy
null-family momxkwua ObvITL prelocked: matched proteins, randomized sequences with
preserved composition, matched genomic regions, family-controlled homolog sets,
population-matched variant sets. Blind-kaHamn gokeH cKphIiBaTh target label go mpoBepxku.
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Ecmz BIO/DNA BeTka OymeT paboTaTh C KPYOHBEIMH KOPIIyCaMM, OHA [OJIKHA CTPOTO
¢ukcupoBaTh npemoO6paboTKy: GUILTPH [AJUHBLI, KAayeCTBO aHHOTAIIMM, TUN Sequence,
organism, taxon id, genome build, version. Be3 atoro nio6oii kpacuBwiii lambda-knacTtep
JIETKO OKaXKeTCs CJIeOCTBUEM bias B 60a3e mMaHHBIX.

Bio/DNA nulls:

matched family null; composition-preserved sequence null;

coordinate-region null; population-matched variant null;
label-hidden blind validation

9. RBD BIO/DNA Kak akKkTuBHasI 0a3a

Buonornuyeckasi RBD xpaHuUT He TONbKO 3anucu o 6enkax 1 [ITHK, Ho u mapmpyThl. Kaxpmas
3amuCh OOJI?KHA 3HATh, KaK OHA ITomnasa B 0a3y, KaKue BePCUU MCTOYHUKOB MCIIOTb30BAHHI,
Kakou hash momydyeH, kakue MOpdU3MBEI IIOCTPOEHHI, Kakwe blockers ocramumch. 3TO
npeBpamiaeT 6a3y U3 cupaBo4YHUKa B proof/prediction machine.

B ¢unanpuoit Bepcum Tom VII pomkeH BKIIOYUTH KaTaJIOTM MCTOYHUKOB, HIAGIOHEBI
KapTo4dek, IIPUMEPHl MMIIOPTA, CXeMBI mapping, tabmunsl blockers m RBD-rpadwr. v178
(purcupyeT MaTeMaTUKy U OOKa3aTeIbHYIO OUCHUIUINHY OJs OyOyIero paclIupeHus.

10. Teopemsi Toma VII

Tom VII BBomuT Tpu 6al30BBIX TeopeMbl rpaHull. IlepBasi: protein signal cannot promote
DNA status without admissible gene-transcript-protein morphism. Bropasi: DNA coordinate
claim without build is blocker. Tpetbsi: biological similarity is not functional proof. 3tn
yTBepXKIOEHUsT KaxXyTcsa OaHanbHbBIMU, HO 0e3 Hux BIO/DNA-BeTka OBICTPO CTaHET
(habpuKo# MTOKHEIX IIEPEHOCOB.

ABTOpCcKasi HoBu3Ha Kypnwumiesa WM.B. 3mech COCTOUT B TOM, YTO BCE 3TU T'PaHULLI
BKJIIO4aloTCss B o0mwuii s3ulk Reper, D/Dom, Evidence-D u RBD/RPD, a He ocraioTcs
Pa3pO3HEHHBIMU METOOUYECKUMU IIPEeOOCTOPOXKHOCTIMYU OMOMH(pOPMaTHUKH.

11. IIlnan pacmupenusi Toma VII

[anpHeHNIIMe pemakIuyd HOJIKHBI PAaCKPHITh: OENKOBBIE CeMelCTBa, MOTHBHI, structural
alignment, enzyme classes, gene regulation, variants, genome builds, transcript mapping,
population layers, disease annotations, phylogenetic routes and multi-omics bridges.
Kaxxpgwiii pa3gen [OoJKeH HMeTh NPHUMEPH], KOHTpHpuMeph, proof/status ledger and
source-bound bibliography.

OcoO6mii pa3men OymeTr mocBsmiéH [THK kak mpepenpHOMY ciy4dalo TeKCTa Ipupopnbl. Ho
TekcT npupoabl B KLT-RBD He uuraercsa muctudecku. OH YuUTaeTCd dYepe3 UCTOYHUK,
KOOpPOWHATY, COCTOsSHHME, MOpPGH3M M OOCTATOYHOE OCHOBaHHE. [lo3TMKa XOpoIa s
IPEenuciioBUs, HO CTATyC MOBHIIAIT gates, Kak Ha3Jo.

12. PacIIMpeHHBIH IIPOTOKOJI OHOIOT HYeCKHX
HUCTOYHHUKOB

Buonornyeckuii HCTOYHUK [OJI2KeH OBITh BepCHMOHHPOBAH. [IisT GEIKOB 3TO accession,
database release, organism, taxon id, sequence version, isoform, structure id,
experimental method or model status. IIna IHK sTo reference genome, coordinates,
strand, allele, transcript set, variant source, assembly version and annotation release. be3
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9THX I0Iel 6a3a MOXKeT XPaHUTh CTPOKY, HO He UMeeT IIpaBa CTPOUTh ctporui Evidence-D
BEIBOT.

B BIO/DNA oco6eHHO BazKeH BOIIPOC: OOHA JTU 3TO CYITHOCTh? OOUH U TOT XKe gene symbol
MOXKeT CKphIBaTh pa3Hble transcript variants; ogHa protein name MozxkeT 0003HadaThb
CeMeNCTBO, a He KOHKPETHHIM NPOAYKT; oguH variant label moxeT 3aBuceth oT reference
sequence. ITostomy KLT-RBD ponkeH npennodyuTaTh YCTOWYHBBEIE HOEHTUDUKATOPHI
human-readable Ha3BanumsiM. Ha3Banme ymoOHO 4YeJIOBEKY, HO [I0Ka3aTeJbCTBO IIIOOUT
accession.

BioSourceCard = (database, release, accession, organism, taxon _id, version, method, license note)

13. BeiakoBbIe ceMeHMcTBa ¥ Dom

BenkoBoe ceMeNCTBO SIBISIETCS €CTeCTBEHHLIM Dom [ cpaBHEHHS, HO OHO He BO3HUKAeT
aBTOoMaTudecku. HyXHO yKa3saTe KpuTepuil: sequence identity, domain architecture,
functional annotation, structural fold, phylogenetic relation. Pa3Hble KpuUTepuu [OaioOT
pa3Hble ceMeNCTBa, U IepeHoc cTaTyca Mexkny HuMU TpebyeT morphism.

Hanpumep, 6enky C IOXOXKHM OOMEHOM MOTYT MMeTh pa3Hbi cellular context, pa3Hblie
apTHEPH], pa3Hbie post-translational modifications. B KLT-RBD 3To He MenKas OTOBOpKa, a
Dom-condition. Ecnu oHa He ykKa3aHa, Bo3HuKaeT family domain blocker.

ProteinFamilyDom = (criterion, threshold, source, alignment method, taxon_scope)

14. CTrpyKkTrypHbIle Moaenu U confidence

CTPYKTYPHBIN CJIOM OONXKEH pa3indaTh 3KCIIEPUMEHTAIbHYI0 CTPYKTYPY, BEIYNUCITUTENbHYIO
MofAenb M [OMEHHYIO IIpefcKa3aTeJIbHYyI0 aHHOoTamuio. g KaxXpmod HyKHB method,
resolution/confidence, chain mapping, coverage and source. CTpyKTypa, IIOCTPOeHHAas OIs
ongHOTrO (hparMeHTa, He IOKa3kIBaeT COCTOSTHUE BCero Oesika.

Ecnmu momens mMmeeT BhICOKHM confidence nmokanbHO, HO HU3KUM Ha mHTEepdetice, KLT-RBD
He moyXkeH genaTh o0mui functional proof. On durcupyet partial structure evidence. 3to
CHOBa TOT CIy4dai, Korfa 4eCTHBIN blocker nmone3Hee KpacuBOlM KapTUHKH MOJIEKYIIHI.

StructEvidence = (pdb _or model id, method, confidence, chain, coverage, mapping, source)

15. ®yHKIIHOHA/IbHbIE aHHOTAIIUM U UX PUCK

OyHKIMOHANIbHAS aHHOTALMS MOXKeT OBITh OSKCIEePUMEHTAJIbHOMW, BBIYUCIUTEIILHOM,
epeHecEeHHOU 10 Tomojioruum unu KypaTopckoii. B KLT-RBD 3Ty Tumel He paBHHL.
Experimental evidence umeer omuH craryc, inferred annotation - ppyroi, automated
annotation - Tpetuii. CMelleHre 3TUX TUIIOB co3Ma€T annotation status blocker.

ToMm VII monkKeH Hay4dUTh YUTATENIsI IPOCTOM Bemu: ecnu 6ala nuuiet “predicted”, sTo He
“proved”. Ecnu aHHOTalMS IIepPeHeCeHa II0 CXOICTBY, HY2KHO YKa3aTh, OTKy/la U II0 KaKOMY
npasuny. Ecnu pyHKOMA goKa3aHa B IPyroM OopraHm3Me, HyzKeH organism/taxon morphism
and context gate.

AnnotationEvidence = (type, source, method, confidence, transfer rule, organism context)

16. IHK-KoopauHaThI ¥ COOPKH reHoMa

Genome build - 3To He TexHHWYecKass MeJIOYb. JTO KapTa, Ha KOTOPOM KOOpPAMHATa
mojly4daeT CMEBICI. Be3 kKapThl KoopauHaTa IIpeBpalnaeTrca B yucino. Iloatromy KLT-RBD
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OONXKEeH 3aIlpeniaTh CTPOTuM craTyc misd variant card without build. Ecnim uctouHuK maér
legacy coordinates, 6a3a gonkKHa XpaHUTL conversion route unu blocker.

KoopouHnaTHas gucuumnianHa BKiiodaeT reference sequence, chromosome/contig, position,
allele, strand, coordinate convention, transcript mapping, gene model version. B
¢punanbaOM Bepcuu Tom VII gonKeH BKIIOYUTH TPUMEPHI HENTPABUJIbHBIX TIEPEHOCOB MEXKIY
cOopKaMu, 4YTOOBI pPEleH3€eHT YBUMEI: METOJ ITOHMMAaeT OMOJIOTUYECKYI0 PealbHOCThb, a He
IIPOCTO IlepeKJiagblBaeT CJI0Ba.

CoordEvidence = (build, contig, position, allele, strand, transcript set, source version)

17. BapuanTHbi¥ 3¢ deKkT u protein consequence

Bapuant [THK moxkeT O6BITH Synonymous, missense, nonsense, splice, regulatory, structural
or uncertain. Ero effect prediction 3aBucurt ot transcript, coding frame, annotation release
and evidence. KLT-RBD gomnXkeH XpaHUTh He TONBKO variant, Ho 1 route to consequence.

Ecnu BapumaHT pacIiojioKeH B gene region, 3TO He O3HadYaeT (YHKIMOHAIbHBIN 3DEdEeKT.
Ecnmu oH MeHsIeT aMUHOKHCIIOTY, 39TO He o3HadaeT pathogenicity. Ecnu oH pemok B
MOIy/ISAWM, 3TO He O3HavaeT IPUYUHHOCTL. Bce 3Ty nepexonsl HyXkpaoTcsa B Evidence-D,
WHa4e CTaHOBATCA review seed.

VariantEffectRoute = variant -> transcript -> codon/frame -> protein change -> function/evidence

18. Population layer u craTucruieckast
OCTOPOZKHOCTH

IMonynsamoHHBIE YacTOTH TPeOyioT cohort, ancestry, sampling, coverage, quality filters
and consent/ethics notes where applicable. HacToTra 6e3 KOHTEeKCTa MajionHpopMaTuBHa. B
KLT-RBD population evidence He goskeH moBwIIaTh biological truth-status 6e3 relation to
phenotype, function or mechanism.

HyneBbie Mopenu B MONYJISLMOHHON T€HETUKE MOJIXKHBI ObITh matched: mo gnmuHe peruoxa,
mutation rate, gene density, ancestry, sequencing platform, coverage. Ecnu matched-null
OTCYTCTBYET, KpacuBhIli enrichment octaércs suspicious pattern, a He JoKa3aTeIbLCTBO.

PopulationEvidence = (cohort, ancestry, frequency, coverage, filters, matched null)

19. Multi-omics u 3anpeTr MezXKCJIOHHOH HHQISAIIHHA

Bynymias BIO/DNA BeTka Heu30exHO 3axodeT BKIIouuTh RNA, epigenetics, proteomics,
metabolomics. Tom VII 3apanee ¢ukcupyet: multi-omics integration TpebyetT morphism
map. OKchopeccusi reHa He [OKa3blBaeT aKTUBHOCThL Oejika; methylation signal nHe
moka3biBaeT phenotype; metabolite correlation He goka3riBaeT causal chain.

KLT-RBD moxeT OBITH IOJIe3€H UMEHHO ITOTOMY, YTO He CMeIluBaeT 3Tu ciiou. OH CTPOUT
KapTy: TOe eCTb CBA3b, rage Koppensanus, rge known mechanism, rme blocker. Tak
multi-omics npeBpallaeTcsa U3 pa3HOIBETHOTO OTYETa B JOKa3aTeNbHEIN Irpad.

OmicsMorph = (layer X, layer Y, source, unit, normalization, D, Dom, status)

20. buojiornueckue cxeMbl IJIsI BHEIITHEeIr O
YyUuTaTeis
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s BHemHero yuTaTesss Tom VII gomxkeH oObsICHSATL Omooruio 6e3 neperpysa. besok - He
IIPOCTO CJIOBO, a IIOCJIEJOBaATEJIbHOCTh M COCTOsIHMEe. ['eH - He IIPOCTO Yy4acToK, a
KOOpPOMHATHHIM 00BEeKT BHYTPU cOopku. TpaHckpunt - moct Mexny THK u Genkom.
BapmauT - m3MmeHeHue oTHOcuTenbHO reference. OyHKLIUS - yTBepKAeHUE, TpebOyioliee
evidence.

Takas memaroruka HyXKHa He MeHblne ¢opmyn. be3 He€é MoHorpadus OymeT MOHSITHA
TOJIBKO CBOMM COOCTBEHHBIM aOOpeBHaTypaM, a 9TO, KaK II0Ka3ajla MCTOPUs OOJIBIIHX
IIPOEKTOB, HAAEXKHEBIM cII0c0o0 mMucaTh B IIyCTOTY.

21. BIO/DNA u KLT-RBD5.10

I[TporpamMmMHas Bepcus OOIXKHaA MNoOdepzKuBaTh import jobs: protein sequence import,
structure import, DNA variant import, transcript mapping import, evidence normalization,
hash generation, status report and blocker list. ITonb30BaTenb OOIKEH BUOETH HE TOJIBKO
pe3ynbTaT, HO U IOYEeMY CTaTyC He IOBHIIIEH.

Otuér KLT-RBD5.10 mnmsa BIO/DNA pmomn:keH OBITH NMPUTOAEH OMOJIOTY U ITPOTPAaMMUCTY:
TabuIla ICTOYHUKOB, KapTa morphisms, coucok missing fields, 6710k confidence, summary
of gates. U ma, mHTepdelic, KOTOPHIM yMeeT TOBOPUThH “HENb3d”, mojle3Hee MHTepPdeica,
KOTOPBIM HapHCOBAJI BCE 3€IEHBIM Pau YeJI0BEUEeCKOT'0 CIIOKOMCTBUSI.

KLT-BIO-DNA commands: import seq, hash seq, map_tx, build rep, run_null, report blockers

22. 9THKA U OCTOPOKHOCTh MEIUITUHCKUX
HHTepIpeTainnn

Eciu BIO/DNA-BeTKa KacaeTCss MEOUIMHCKUX HOaHHBEX, Tom VII 00s3aH OTOensaTh
UCCJIefOBATENIbCKYI0 CTPYKTYpPy OT MeOUIMHCKOro 3akmtouveHus. KLT-RBD wmoxet
dukcupoBaTh gaps, evidence routes and blockers, HO He [OOIKeH MTOAMEHSTb Bpaua,
1abopaTOPHYI0 OUATHOCTUKY, 3TUYECKUU ITPOTOKOJI UJIU PETYISITOPHBEIE TpeOOBaHUS.

[Tostomy nioObvle disease/variant claims B Oynylleil BepCUU OOJIZKHBEI UMETh CIleIaIbHBIN
status: research-only, clinical-review-needed, or externally-validated. 3To 3amuTa npoekTa
¥ Iob30BaTensd. MHOTOa OCTOPOXKHOCTh - €OUHCTBEHHOE, YTO OTHENIsIET MaTeMaTUKy OT
BpPeOHOM CaMOYBEPEHHOCTH.

23. AtoroBasi nporpamMa Toma VII

®unanbHbM Tom VII gomxeH cTaTh moapoOHBIM MocToM Mexkay KLT-RBD u coBpeMeHHOM
ouounHpopMaTUKO. ETo CTpyKTypa: MOHSITHOE BBeIeHUe, UCTOUHUKU, protein Reper, DNA
Reper, morphism map, Evidence-D, examples, counterexamples, null/blind protocols, RBD
schema, software commands, ethical boundaries and bibliography.

I'maBHasi MBICIb: Omosiorus u [JTHK maioT GoraTedinmuii MaTepHasl OJId IpeAcKa3aTeIbHOTO
MeTola, HO TOIBKO MPH CTPOTrOo¥M BepcHOHHOCTM u Mopduamax. be3 Humx BIO/DNA
npeBpamaeTcsa B KpacuBbii ImymM. C HUMHM - B OUCHMIJIMHUPOBaAHHBIM proof/prediction
graph.

24. [1onOJIHUTEILHBIM pa3esl: TeHHbIe ceMeHCTBa
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Paspen "rennnble cemelictBa" pacmupsier Tom VII kak Omonormdeckuii proof/prediction
atlas. 3gech BaxXHO ymepxKaTh pa3nuyre MeXAy Ha3BaHUeM O0beKTa M eTro JoKa3aTeJIbHOU
KapToukoi. Gene symbol, protein name unu variant label ymo6usr uenoBeky, Ho KLT-RBD
TpebyeT accession, version, coordinates, source and morphism gates. Buosorusi, yBeI, HE
00s13aHa OBITH YOOOHOM [/ TaGIUIIL.

I[Ins TeMHbl "TeHHBIE CeMeMcTBa" BBOOMTCS MapIIpPyT: source object -> biological state ->
Rep bio/dna -> morphism map -> Evidence-D -> status. Ecnu otcytcTByeT build,
transcript, taxon id, sequence hash wunu method, cTtaTyc He mNoOBHIIIaeTcsi. ITO He
OI0pOKpaTusa paau OIOPOKPATHM, a 3allluTa OT JIOKHBEIX IIEPEHOCOB MEXKOy I'eHOM, 0eJIKoM,
dyHKIIMEH U GEHOTHUIIOM.

B monHOU pemakiuy 3TOT pa3fesl AOJIXKEeH MOJIy4YUTh MUHUMYM TPU IIpUMepa: KOPPEKTHHIN
source-bound route, HenmonHwIM route ¢ blocker ¥ KOHTpIpUMep MeKCIOWHON MHQIIAIIUU.
Takast CTPyKTypa MHO3BOJIUT umTartenio yBumeTrb, uTo KLT-RBD He wMuctuduimpyer
O1OJIOTHIO, @ CTPOUT IIPOBEPSAEMYIO KapTy CBSI3EMH.

BIO DNA::reHHble ceMenWcTBa -> source -> morphism -> Evidence-D -> status

25. [JOmOJIHUTE/ILHBIH pa3Jesl: TPAHCKPHITHLIE
U30(POpPMBI

Pazmen ‘"TpaHckpunTHble wu3odopMbl' pacmupser Tom VII Kak OUOIOrHYECKUH
proof/prediction atlas. 3mechk BaxKHO ymepzKaTh pa3/Inuue MeXay Ha3BaHUEM 00beKTa U ero
moKal3aTelbHOM KapTodykou. Gene symbol, protein name wumu variant label ymoGHBI
yemnoBeky, Ho KLT-RBD Ttpebyet accession, version, coordinates, source and morphism
gates. Buonorus, yBel, He o0s13aHa OBITh YIOOHOM MJIsT TaOIHUITH.

[71g TeMBl "TPaHCKPUIITHHIE M30(OPMHE" BBOOUTCSA MapuIpyT: source object -> biological
state -> Rep bio/dna -> morphism map -> Evidence-D -> status. Ecnu orcyTcTByet build,
transcript, taxon id, sequence hash wumu method, cratyc He mnoBwiIIaeTcsi. ITO He
O0ropokpaTus pagu OGI0OpOKpaTHy, a 3allluTa OT JIOKHBIX IIePEHOCOB MeXIy reHoM, 0esKoM,
dyHKIIMEN U HEHOTUTIOM.

B nmosHOM pemakiuy 3TOT pa3fell AOJIXKEeH MOJIYyYUTh MUHUMYM TPU IIpUMepa: KOPPEKTHHIN
source-bound route, HenmonHwIl route ¢ blocker u KoHTpIIpUMeEp MEKCIOUHON UHMIAILNNA.
Takasi CcTpyKTypa ©OO3BOIUT uutartento yBupetrb, 4To KLT-RBD He wMucrudunupyer
OMOJIOTHIO, & CTPOUT IIPOBEPSIEMYIO KapTy CBSI3€EH.

BIO DNA::TpaHCKpUnTHble n3odopmbl -> source -> morphism -> Evidence-D -> status

26. JonmoTHUTEILHBLIM pa3ges: protein domains

Pazgen "protein domains" pacmupsier Tom VII kak 6uonorudeckuii proof/prediction atlas.
3meck BaXXHO yOepXKaThb pa3jiuyue MeXAy Ha3BaHMEM OOBeKTa M ero [goKa3aTelbHOU
KapToukol. Gene symbol, protein name unu variant label yno6ssr yenoseky, Ho KLT-RBD
TpebyeT accession, version, coordinates, source and morphism gates. Buosorusi, yBh, He
o6si3aHa OBITH YOOOHOU OJIsg TaOIIUIIEI.

IOna temer "protein domains" BBOOMTCA MapumpyT: source object -> biological state ->
Rep bio/dna -> morphism map -> Evidence-D -> status. Ecnm otcyrcTByeT build,
transcript, taxon id, sequence hash wumu method, cratyc He mnoBwIIIaeTcsi. ITO He
O0ropokpaTus pagu OI0OpOKpaTHy, a 3allluTa OT JIOKHBIX IIePEHOCOB MeXOy IeHoM, 0esKoM,

mbp178 - Tom VII. KLT-RBD BIO/DNA page 10



byHKIIMEH U GEHOTHUIIOM.

B monHOU pemakiuy 3TOT pa3fesl AOJIKEeH MOJIy4YUTh MUHUMYM TPU IIpUMepa: KOPPEKTHHIN
source-bound route, HenmonHwM route ¢ blocker ¥ KOHTpIpUMep MeKCIOWHON MHQIIAIINUU.
Takast CTPyKTypa MHO3BOJIHUT umTarenio yBumeTrb, uTo KLT-RBD He wMuctuduimpyer
01O0JIOTHIO, @ CTPOUT IIPOBEPSAEMYI0 KapTy CBSI3EH.

BIO DNA::protein domains -> source -> morphism -> Evidence-D -> status

27. JOMOJIHUTE/ILHBIH pa3Jejl: CTPYKTYPHBIE
KOMILIEKChI

Pazmen "cTpyKTypHBIE KOMIUIEKCH" pacmupsier Tom VII kKak OUOIOTrHYECKUM
proof/prediction atlas. 3mechk BaxKHO ymepzKaTh pa3/Inuyue MeXy Ha3BaHUEM 00beKTa U ero
moKal3aTelbHOM KapTodykou. Gene symbol, protein name wumu variant label ymoGHBI
yemnoBeky, HoO KLT-RBD Ttpebyet accession, version, coordinates, source and morphism
gates. Buonorus, yBel, He o0s13aHa OBITh YIOOHOM MJIsT TaOIHUITH.

71 TeMBl "CTPYKTYPHBIE KOMITJIEKCH" BBOOUTCSA MapUIPyT: source object -> biological state
-> Rep bio/dna -> morphism map -> Evidence-D -> status. Ecnu otcyrcTtByeT build,
transcript, taxon id, sequence hash wumu method, cratyc He mnoBwimIaeTrcsi. ITO He
OropokpaTus pagu OI0OPOKpaTHU, a 3allluTa OT JIOKHBIX IIePEHOCOB MeXIy reHoM, 0esKoM,
dyHKIIMEN U HEHOTUTIOM.

B nmosHOM pemakiuy 3TOT pa3fell AOJIXKeH MOJIYyYUTh MUHUMYM TPU IIpUMepa: KOPPEKTHHIN
source-bound route, HenmonHwIl route ¢ blocker u KoHTpIIpUMeEp MEKCIOUHON UHMIAILINUA.
Takasi cTpyKTypa ©OO3BOIUT uutartento yBupetrb, 4To KLT-RBD He wMucrudunupyer
OMOJIOTHIO, & CTPOUT IIPOBEPSIEMYIO KapTy CBSI3€EH.

BIO DNA::CTPyKTypHble KOMMIeKcbl -> source -> morphism -> Evidence-D -> status

28. [Tomo/JIHUTE/ILHBIN pPa3/ie/Il: BApHAHTEI H
denorun

Pazgen "BapuauThl M peHoTumn" pacmupsier Tom VII kak 6uonoruyeckuit proof/prediction
atlas. 3gech BaxKHO ymepxKaTh pa3jnyre MeXAy Ha3BaHUeM O0BbeKTa M eTro JoKa3aTeJIbHOMU
Kaptoukoi. Gene symbol, protein name unu variant label yno6abl yenoBeky, Ho KLT-RBD
TpebyeT accession, version, coordinates, source and morphism gates. Buosnorus, yBb, He
00s13aHa OLITH YOOOHOM [/ TaGIUIIH.

st TeMbl "BapuaHTH ¥ (peHOTUI" BBOOUTCS MapHIpyT: source object -> biological state ->
Rep bio/dna -> morphism map -> Evidence-D -> status. Ecimu otcytcTByeT build,
transcript, taxon id, sequence hash wumu method, cratyc He mnoBwIIIaeTcsi. ITO He
Or0poKpaTHsd panu OIOPOKpPATHH, a 3allliTa OT JIOKHBIX MEPEHOCOB MeXOy reHOM, 0eIKoM,
dyHKIIMENA U HEHOTUIIOM.

B monHOM pefakIuu 3TOT pa3fen OONMXKeH MONYy4YUTh MUHUMYM TPHU IIpUMepa: KOPPEKTHHIN
source-bound route, HemonHuIl route ¢ blocker ¥ KOHTPIIPUMEP MEKCIONHOU UHPIAIINUA.
Takasg CTpyKTypa ©TO3BONUT uurtartenio yBugetrsh, uyTo KLT-RBD He wmuctudunmpyer
O1O0JIOTHIO, @ CTPOUT IIPOBEPSAEMYIO KapTy CBSI3EH.

BIO DNA::BapuaHThl U deHoTun -> source -> morphism -> Evidence-D -> status

mbp178 - Tom VII. KLT-RBD BIO/DNA page 11



29. [IOMOJIHUTE/ILHBIH pPa3Jesl: PeryjasaToOpHbIe
3JI€MEeHTbI

Pazmen '"perynsaTtopHble 9meMeHTH" pacmupser Tom VII kKak OHUOIOrHYECKUH
proof/prediction atlas. 3meck BaxKHO ymepzKaTh pa3/Inune MeXXay Ha3BaHUEM 00BbeKTa U ero
moKal3aTelbHOM KapTodkoi. Gene symbol, protein name wumu variant label ymoGuHBI
yemnoBeky, Ho KLT-RBD Ttpebyet accession, version, coordinates, source and morphism
gates. Buomnorus, yBel, He 00s13aHa OBITh YIOOHOM IJIsT TAOIHITH.

[I71g TeMBl "perynsTOpPHBIE 3JIEMEHTH" BBOOUTCS MapIIpyT: source object -> biological state
-> Rep bio/dna -> morphism map -> Evidence-D -> status. Ecnu otcyrcTtByeT build,
transcript, taxon id, sequence hash wumu method, cratyc He mnoBwIIIIaeTcsi. ITO He
O61opokpaTus pagu GI0POKpaTHH, a 3allluTa OT JIOKHEBIX IIePEHOCOB MeXIy reHoM, 0esKoM,
pyHKUMEN U PEeHOTUIIOM.

B nmonHOM pemakiuy 3TOT pa3fell AOJIXKEeH MOJIyYUTh MUHUMYM TPU IIpUMepa: KOPPEKTHHIU
source-bound route, HenmonHwIl route ¢ blocker ¥ KoHTpIIpUMeEpP MEKCIOUHON UHOISAIINUA.
Takasi CTpyKTypa ©OO3BONUT uutartento yBupetrh, 4To KLT-RBD He wMucrtudunupyer
OMOJIOTHIO, @ CTPOUT IIPOBEPSEMYIO KapTy CBSI3€EH.

BIO DNA::perynatopHble 3f1eMeHTbl -> source -> morphism -> Evidence-D -> status

30. JomoJTHUTE/ILHBIN pa3aesi: multi-omics bridges

Pazmen "multi-omics bridges" pacmmupsier Tom VII kKak 6uomnoruueckusi proof/prediction
atlas. 3gecp BaxXHO ymepzKaTh pa3nuyre MeXAy Ha3BaHUeM O00beKTa M ero JoKa3aTeJIbHOU
KapToukoi. Gene symbol, protein name unu variant label yno6ssr yenoseky, Ho KLT-RBD
TpebyeT accession, version, coordinates, source and morphism gates. Buosorusi, yBhs, He
o0s13aHa OBITH YOOOHOU OJIsT TaOJIUIIEL.

Ina temsl "multi-omics bridges" BBoguTcsa MapumipyT: source object -> biological state ->
Rep bio/dna -> morphism map -> Evidence-D -> status. Ecnm otcyrcTByeT build,
transcript, taxon id, sequence hash wumu method, cratyc He mnoBwIIIaeTcsi. ITO He
O0ropokpaTus pagu OGI0OpOKpaTHy, a 3allluTa OT JIOKHBIX IIePEHOCOB MeXIy reHoM, 0esKoM,
dyHKIIMEN U HEHOTUTIOM.

B nmosHOM pemakiuy 3TOT pa3fell AOJIXKEeH MOJIYyYUTh MUHUMYM TPU IIpUMepa: KOPPEKTHHIN
source-bound route, HenmonHwIl route ¢ blocker u KoHTpIIpUMeEp MEKCIOUHOU UHMIAINNA.
Takasi cTpyKTypa ©OO3BOIUT uutartento yBupetrh, 4To KLT-RBD He wMucrudunupyer
OMOJIOTHIO, & CTPOUT IIPOBEPSIEMYIO KapTy CBSI3€EH.

BIO DNA::multi-omics bridges -> source -> morphism -> Evidence-D -> status

31. Jomo/JIHUTE/ILHBIN pa3aes: yuedonsie BIO/DNA
KeHChI

Pazgen ‘"yuebuwrie BIO/DNA kemichl" pacmupser Tom VII Kak 6GuONIOruYecKui
proof/prediction atlas. 3gechk BaxkKHO ymepzKaTh pa3nuuue MeXay Ha3BaHUEeM O0BbEKTa U ero
IoKa3aTelbHOM KapToukoil. Gene symbol, protein name wunu variant label ymoGHE
yemnoBeky, HoO KLT-RBD TtpeOyet accession, version, coordinates, source and morphism
gates. buosnorus, yBbl, He o6s13aHa ObITh YOOOHOM MJI TAOTHUIIH.

mbp178 - Tom VII. KLT-RBD BIO/DNA page 12



IOns tembr "yueOHEIe BIO/DNA Kedichl" BBOOUTCS MapHIPyT: source object -> biological
state -> Rep bio/dna -> morphism map -> Evidence-D -> status. Ecnu otcyTcTtByeT build,
transcript, taxon id, sequence hash wumu method, cratyc He mnoBwiIIaeTcsi. ITO He
OopoKpaTus pamy OIOPOKPATHH, a 3allliTa OT JIOKHEIX MEPEHOCOB MeXOy reHOM, 0eIKoM,

dyHKIIMEN U HEHOTUTIOM.

B monHOU pemakiiuy 3TOT pa3fell AOJIKeH MOJIyYUTh MUHUMYM TPU IIpUMepa: KOPPEKTHHIN
source-bound route, HemonHbIN route ¢ blocker 1 KOHTPIIPUMEP MEIKCIIONHON MHMISIINM.
Takass CTpyKTypa 0OO3BOIUT uwutartento yBupetrs, 4to KLT-RBD He wMucrtudunupyer

610JIOTHIO0, 8 CTPOUT IIPOBEPSIEMYI0 KapTy CBI3€el.

BIO DNA::yuyebHble BIO/DNA kencbl -> source -> morphism -> Evidence-

CaoBaps TOMa

D -> status

Tepmun ITosicHeHHne

ProteinRep Reper-kapTo4yka 6eJIKOBOH IIOCIEN0BATEILHOCTH, JOMEHA, CTPYKTYPH! UiIu QYHKITUHN.

DNARep Reper-kapTouka BapuaHTa, peruoHa, reHa WU II0C/IeN0BaTEeIbHOCTY C KOOPOWHATHOMN IUCIINIL
Genome build Bepcus reference genome, 63 KOTOpO# KOOpOWHAaTa HE aBTOPUI3YETCH.

Sequence hash KoHTponbHas NOONUCH ITOCTIENOBATEIbHOCTU IOJISI BOCIPOU3BOAUMOCTH.

Gene-transcript-protein morphifomyctumerit Mmoct Mmexxnoy [IHK, TpaHCKPUIITOM U GEITKOM.

Similarity blocker 3anpeT genaTh GYHKIMOHAIBHEIN BBIBOM, TOJILKO II0 CXOACTBY.

PeecTp Teopem, 1eMmm U blockers

Kop, VYTBepxKIeHue Craryc
T178-001 Protein signal He moBrimraeT DNA status 6e3 gene-transcript-protein stainphisoundary
T178-002 DNA coordinate claim 6e3 genome build siBnsietcst blocker. formal rule
T178-003 Biological similarity me siBnsiercsa functional proof. formal rule

B178-BUILD OrtcyTcTtByeT genome build unu coordinate convention.

B178-MAP OtcytcTByeT transcript/protein mapping.

blocker
blocker

buonuorpadpuyeckasi * HCTOYHHKOBAsA KapTa

Briok W cTOYHUKH / aBTOPBI /| KOPIyC
KLT master Monorpadwuu 5.0, 5.1, v170-v176
Protein routes UniProt, RCSB PDB

DNA routes NCBI Datasets, Ensembl REST
BIO/DNA project v143-v147

NAPG bridge SIGMA/NAPG

duHaIbHasA pHUKCAIIHSI TOMA

v178 = Volume VII KLT-RBD BIO/DNA
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Ponas

Reper, D/Dom, Evidence-D

BHenrHue NCTOYHUKY AJ151 OEJIKOB U CTPYKTYP
BHelIHNe UCTOYHUKHU I T€HOB, BAPHAHTOB, COOPOK
Import harness, n>=20 contract, dashboard route

Packet morphisms and Hodge/associator discipline
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protein/DNA status separation retained
gene-transcript-protein morphism required
truth_status promoted count = 0
publication verified status count = 0
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