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[MpupoaHble coeanHeHN4

an/IpOLI,HbIe coeanHeHunA (BTOpI/I‘-IHbIe MeTabonnTtbl) —
XnMMunyeckme coeanHeHnd, npomn3sognMble
Pa3nn4HbIMN XKNBbIM OPraHnN3MaMu.

OHWn obnapatoT 60sbLWIMM NOTEeHUMaIoOM, YTODObI ObITh
aHTNONOTMKaAMN eCTECTBEHHOI 0 MPONCXOXKAEHNS.
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Macc-cnekTpomMeTpus

TaHOoeMHas Macc-CnekTpoMeTpusa — MeTo[,
XUMNYECKOro aHasm3a, No3BOIALWNA “B3BEeLLIMBaTL”
BellecTBa N X PparmMeHThl.

Peno3uTtopuint GNPS! conepxut 6onee munnnapaa
MacC-CNeKTPOB NMPUPOAHbLIX COeaUHEHWA.
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1Wang et al., Sharing and community curation of mass spectrometry
data with GNPS, 2016
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NoeHTudmnkauma macc-cnekTpa

3apdayva: HanTy B ba3e XMMMYeckux coeanHeHun
BeLlecTBo, NOpoAMBLLEE AAaHHbLIN MacC-CNeKTP.
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CyuwiecTByloLwime MmeToabl:
@ iSNAP? foCcTyneH TONbKO B BUAE BEG-NPUIOKEHUS
A7 aHaM3a JINWb OQHOr0 CrneKkTpa 3a pas.

@ CSl:FingerlD3 paboTaeT CAULLKOM MeOJIeHHO Ais
[oCTaTo4yHO bonblimnx Monekyn (>500 [a).

2|brahim et al., Dereplicating nonribosomal peptides using an informatic
search algorithm for natural products (iSNAP) discovery, 2012

3DUhrkop et al., Searching molecular structure databases with tandem
mass spectra using CSl:FingerID, 2015
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DEREPLICATOR+

DEREPLICATOR+# BcTpoeH B H(ppacTpykTypy GNPS u
Nno3BoJiieT aBToMaTn4eckn obpabaTtbiBaThb
nocTynatowmne Habopbl MaCcC-CNEKTPOB.

K coxxaneHuto, BCe elle HeJoCTaToYHO 3hheKTnBEH
ona o6paboTKM nmetolerocs Konm4yecTsa AaHHbIX.

| DEREPLICATOR+ X

4Mohimani et al., Dereplication of microbial metabolites through
database search of mass spectra, 2018
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Llenb n 3apa4u

Llenb: pa3spaboTtaTb MeToabl Yy4llEHUS
DEREPLICATOR+, no3sonswowune obecneyntb
06paboTKy 6osbLNX 06bEMOB AaHHbIX 3@ KOPOTKOE
BpeMS.
3agayn:

@ M3y4ynTb TeKyLlyo peanmsaynto anropmtMma.

@ lNpoaHann3npoBaTb NPON3BOANTENBHOCTb
anropuTMa.

@ [lpenioXXnNTb MeTodbl ONTUMKU3ALNN airopnuTMa.

@ PeanunsoBaTb NpPeasioXKEHHbIE METOAbl N CPAaBHUTb
Nnpon3BOANTENbHOCTL C 6a30BON BepCcuen.
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[Mlonck KaHOMOaTOB

CI'IeKTp n MOoNeKyJsa ABNAKTCA NOTEHUMNAIbHbIM
COOTBETCTBUEM, €CJZIN Y HUX NMOYTW COBMagaeT Macca.

{}jj 517.13 fa

‘ ees | 256.70 fa

516.98 fla

517.05 fa

eee | 1231.11fa

Erop LLlepbuH BbicTpas naeHTudbnKauns metabonntos



OueHnBaHVe KaHONOaTOB

Ka)xgoe noTeHumasrbHOe COOTBETCTBME OLLleHNBaeTCA
Mo KOQIMYEeCTBY NUKOB B cnekTpe, “06bACHEHHbIX”

rpacamm pparmMeHTaL NN,
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MpenobpaboTka 6a3bl

["padbl hparmeHTauum NpennoacYMThIBAOTCA O1A

SKOHOMWMKN BpeEMEHN

MpepnobpaboTaHHyto 6a3y HeobxoaMMO Ha CTapTe
3arpy3nTb B NaMsATb LLEJINKOM.

M; FragGraph,
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Mpepo6paboTaHHas 6asa
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AHann3 Npon3BoaNTENIbHOCTH

MpounzsoanTtenbHocTb DEREPLICATOR+ gnsa 6a3bl
AntiMarin® n3 60K monekyn n Habopa OaHHbIX
SpectraSTREP n3 234K cnekTpos:

@ MpepnobpaboTka H6a3bl

Pa3mep 6a3bl Bpems Pasmep panna
60908 62 4° 6.97T6

BbiBOA: 1Cronb3oBaHMe 6a3bl pa3MepoM yxe Ha 2
nopsigka 6onblue HEBO3MOXKHO.

SBlunt et al, AntiMarin Database, 2006
] OZHOMOTOYHOM pexume

Erop LLlepbuH BbicTpas naeHTudbnKauna metabonntos



AHann3 Npon3BoaNTENIbHOCTH

Mpoun3ssoanTtenbHocTb DEREPLICATOR+ gnsa 6a3bl
AntiMarin n3 60K Monekyn n Habopa AaHHbIX
SpectraSTREP 13 234K cnekTpos:

@ [Mownck B baze

Bpems Bpems Kon-Bo
Kon-Bo KaH-
MOUCKA KaH- | OLUEeHnBa- NTOrOBbIX
anpaToB .
ONOaToB HUSA COOTBETCTBUN
0.8 MuH 70 MUH 487443 762

BbiBOA: OLleHNBAETCH C/INLKOM MHOIO
JNIOXKHOMOJIOXKNTENIbHbIX KaHANOaTOB.
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MeToAbl yny4lleHns

Pa3paboTaHbl crieaytouime MeToabl:
@ OnTnMmsauma xpaHenmsa npenobpaboTaHHom 6a3bl.
@ YCKOpeHHOoe nocTpoeHune rpada pparMeHTauunn.
@ Ctporun otbop NOTEHLMaNbHbIX COOTBETCTBUNA.
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CuNbHLIN KpUTEPUW 018 KAaHOWOATOB

OTbnpaem KaHANOATOB NO KOIMYECTBY MUKOB,
HaMOEeHHbIX Ha MepBOM ypOBHE (hparMeHTauunn.
Kputepmi: KonM4ecTBO COBMagatoLLMX 3KCMN. U Teop.
nmkoB #FirstLevelPeaks > T.
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NHaekc no nepBoMy YpPOBHIO hparMeHTaunm

[ns 3Toro NoCTpouM MHAEKC, B KOTOPOM byayT
XPaHUTbLCS HYXKHbIE TEOP. MUKW AN pacCMaTPUBaAEMbIX
MOJIEKY .
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PazbueHumne no macce

Pa3zbuBaem 6a3y Ha 6/10kM MO Macce, N ONa Ka)xx[oro
610KN CTPOUM OTAENbHbIA MHOEKC.

oo

L L

Erop LLlepbuH
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Pe3synbTaThl. NMpenobpaboTka

TecTupoBaHMe NPOM3BOANIOCHL Ha Yy3e

BbIYMCNNTENbHOr0 Knactepa ¢ 128 ' gocTynHom
namaTu.

DEREPLICATOR+ nogaep>xuBaeT napajsiesibHyto
MHOIrONOTO4YHYI0 06paboTKy AaHHbIX, HO OIS YNCTOTbI

aHaJln3a BCe pe3ysibTaThbl NpmBeaeHbl OJ14 3afnyCKa B
OOHOMOTOYHOM peXxunme.

@ AntiMarin (60908 monekyn)

Pasmep Pasmep
Bepcus Bpemsa .
UTOroBoro pansia | MHOeKca
ba3oBas 62 4 6.976 -
YnyyweHHasa | 6.6 4 6.97T6 4.3 M6
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Pe3synbTaThl. NMpenobpaboTka

@ AntiMarin+HMDB’+DNP8 (357554 moneky)

Pasmep Pasmep
Bepcus Bpems .
MTOroBoro pansia | MHOeKca
YnydyweHHasa | 21.3 4 30T6 16 M6
@ PubChem10M? (10016769 mMonekyn)
Bepcus Bpews Pasmep ] Pa3smep
MTOroBoro pansia | MHOeKca
YnyyweHHaa | 6.6 4 142T6 623 M6

Ba3oBasi Bepcusa He UCnoJsib3oBanack n3-3a 60nbLINX
TpeboBaHWi Mo BPEMEHMN UM NAMATH.

"Wishart et al., HMDB 4.0 — The Human Metabolome Database for 2018,
2018

8Gozalbes et al., Small molecule databases and chemical descriptors
useful in chemoinformatics: an overview, 2011

°Kim et al., PubChem 2019 update: improved access to chemical data,
2019
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Pe3synbTaThl. [lONCK KaHONOATOB

Bpems Ha oTbop noTeHuManbHbIX COOTBETCTBUN:

Basa Bepcus Bpems Kos1-B0
KaHOM4ATOB
AntiMarin ba3oBa# 51 cek 487443
YnydweHHas 2 cek 226285
ba3oBas 813 cek 3030862
AM+HMDB+DNP YnydweHHas 4 cek 1453473
ba3oBa# 28475 cek| 29498264
PubChem10M Yny4duweHHas 5 cek 7662395
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Pe3synbTaTtbl. PunbTpauyuns

ObpaboTka Habopa SpectraSTREP (234928 cnekTpoB) B
6a3ze AntiMarin+HMDB+DNP (357554 monekyn):

Kon-Bo
Bpems Kon-Bo
Bepcus NTOrrOBbIX
OUEHMBAHNSA | KaHOWOATOB .
COOTBETCTBUMN
ba3oBas 363 MUH 3030862 1167
T=1 185 mMuH 1453473 1167
T=2 26.8 MuH 261117 1054
T=3 10.7 MunH 63019 713

Erop LLlepbuH

BblcTpas naeHTUdUKauns metabonmTos




N3y4yeH n npoaHannsnpoBaH aJiropnuTMm
DEREPLICATOR+, n npenno)xeHbl MeToabl ero
onTUMMn3aunmn:

@ OnTnManbHoe xpaHeHmne npenobpaboTaHHoM 6a3bl.

@ YCKOpeHHasa parMeHTaumsa MoaeKy C NMOMOLLbIO
BUTOBBLIX MHOXECTB.

@ CTtporun otbop noTeHuUMa bHbIX COOTBETCTBUN C
MOMOLLbLIO MHAEKCHOW CTPYKTYPHbI.

HaHHble MeToAabl ObIN peann3oBaHbl U
NpPOTECTUPOBAHbI:

@ Ctana Bo3MoO>XHa paboTa c 6azamum B COTHK pa3
bosblle, 4eM paHbLUe.

@ lMpepobpaboTka HBa3bl cTana 6oicTpee B 10 pas.

@ [1OoCTUrHYTO yCKOpeHmne noncka B 2 pasa 6es3
rnoTepu KayecTsa, B 13 pa3 c notepen 10%.
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MpenobpaboTka 6a3bl

Mo>xHO 0o06aBUTb HebobLLUOW NHAEKC, YTODBbI
3arpy>kaTb hparMeHTauUun Ha neTy.

Xew-Tabnuua

M; M, M; e M,
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BbiCTpas reHepauunsa parMeHTaLnn

MocTpoeHmne rpacda gparMeHTaunm — BblHUCIUTESIbHO
CJTIOXKHbIN npoLecc.

Ero MO>XXHO CUIbHO ONTUMU3MPOBATb, NCMOJIb30BaB
6nTOBbIE MHOXECTBA A1 XPaHEHUA CTPYKTYpbI
(parMeHTOB.
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Pe3synbTaTtbl. PunbTpauyuns

ObpaboTka Habopa SpectraSTREP (234928 cnekTpoB) B
6a3e AntiMarin (60908 monekyn):

Kon-Bo
Bpems Kon-Bo
Bepcus NTOrrOBbIX
OUuEeHMBaHUA | KaHONOaTOB .
COOTBETCTBUN
ba3oBas 70 MUH 487443 762
T=1 38 MUH 226285 762
T=2 10.6 MmuH 55446 659
T=3 4.5 MmuH 14281 435

Erop LLlepbuH

BblcTpas naeHTUdUKauns metabonmTos




Pe3synbTaTtbl. PunbTpauyuns

ObpaboTka Habopa SpectraSTREP (234928 cnekTpoB) B

6aze PubChem10M (10016769 monekyn):

Kon-Bo
Bpems Kon-Bo
Bepcus NTOrrOBbIX

OUEHMBAHNSA | KaHOWOATOB .
COOTBETCTBUMN

ba3oBas 1716 MuH 29498264 2860

T=1 384 mMuH 7662395 2860

T=2 78 MUH 1388791 2651

T=3 18 MuH 233733 2216

Erop LLlepbuH

BblcTpas naeHTUdUKauns metabonmTos
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