NPUNOXEHUA

K ctaTbe E.B. Mantoruna, .A. AGoHHMKOBA

«OrthoML2GO: npepackasaHune GyHKLMIA GENKOB MO FOMONOTUN

C ICMOJSIb30BaHNEM OPTOrPYMM 1 aNropUTMOB MALIMHHOTO O0YUYEeHUsI»

Ta6bnuua S1. IHpopmMaLusa o nocneoBaTeNIbHOCTSX M aHHOTALMAX

HasBaHue Bupga WCTOUYHMK Yncno McTOUHMK Ccbinka Ha aHHoTauuo
aHHOTAUMWM  NOCNefoBaTeNIbHOCTEN MNOCefoBaTeIbHOCTEN

Arabidopsis TAIR 27655 Araport11 https://www.arabidopsis.org/download/list?dir=
thaliana GO_and_PO_Annotations%2FGene_Ontology_
Annotations
Homo sapiens EBI Gene 19763 UniProtKB https://current.geneontology.org/products/pages/
Ontology downloads.html
Annotation
Database
Drosophila FlyBase 28543 FlyBase https://current.geneontology.org/products/pages/
melanogaster (Bkntoyas nsodpopmbi) downloads.html
Solanum SpuDB 40722 SpudDB https://spuddb.uga.edu/dm_v6_1_download.shtml
tuberosum (Bkntoyas n3opopmbl)
Danio rerio ZFIN 33428 UniProtKB https://current.geneontology.org/products/pages/
(Bkntoyas nsodpopmbi) downloads.html
Chlamydomonas PhycoCosm 16090 PhycoCosm https://genome.jgi.doe.gov/portal/
reinhardtii pages/dynamicOrganismDownload.
jsf?organism=ChlreiCC4532_1
Oryza sativa RGAP 34226 RGAP https://rice.uga.edu/download_osalr7.shtml

(Bkntoyas n3opopmbl)

[aTa pocTyna Ko Bcem 6a3am faHHbix: 01.2025.

Ta6bnuua S2. NapameTpbl AN1A MALLMHHOIO 00yYeHNA

KpaTtkoe Ha3BaHue OnucaHune
1. dentity [lona nAeHTUYHBIX aMUHOKUCIOTHBIX OCTaTKOB B BbIDOBHEHHbIX y4acTKax query u target (%)
2. Query coverage [lona nocnepgoBaTenbHOCTY query, KoTopas bbina BbipoBHeHa ¢ target (%)
3.Target coverage [Jonsa nocnefosaTtenbHOCTH target, koTopas 6biia BbIpoBHeHa ¢ query (%)
4. Coverage ratio OTHoLLEeHMe NOKPbLITUA query K target (%)
5.Query length O6Lee KOMYECTBO aMUHOKMCIOTHBIX OCTaTKOB B MOC/IEA0BATENIbHOCTY query
6.Target length O6Lee KOMYECTBO aMUHOKMCIIOTHBIX OCTAaTKOB B MOCNeA0BaTeNbHOCTY target
7. Length difference Pa3Huua mexay anvHamu query u target
8. Bitscore Hopmann3oBaHHas oueHKa KauecTBa BblpaBHMBaHMA, BbluncneHHas anroputmom USEARCH
9. Number of differences CyMMmapHoe KOMYecTBO HEMAEHTUYHbIX MO3MLMIA B BblpaBHUBaHNUN.
Bxnroyaem 8 cebs kak mismatches (HecosnadeHus aMUuHOKUCI0M), MAkx u gaps (23nsi)
10. GOk% YacToTa BcTpeuaemocTtv TepmmHa GO gna query cpefiv BCex ero romosnoros
11.RMSD CpepHeKBagpaTMYHOE OTKJIOHEHME YaCcTOT aMMHOKMCIIOT MeXay query 1 target

Tabnuua S3. PacnpepeneHvie NocnefoBaTeNbHOCTEN Ha 06yUaloLLYyio U TECTOBYHO ANA KOMOUHVIPOBAHHOW BbIGOPKM

Ha3BaHwue opraHusma Honsa (%) [ina obyueHus [inA TectupoBaHuA
Amb, dopm tha/,ana ........................................ 162 ........................................... 3 1 17 ................................................ 3 247 ...........................................

Homo . sap,ens .................................................. ”6 ........................................... 5302 ................................................ 2 321 ............................................

Dro soph,/a me/ a nogaster .................................. 37 ........................................... 4 339 ................................................ 1735 ...........................................

5 O/a n umwb erosu m ........................................ 251 .......................................... 12 5 65 ................................................ 5 026 ...........................................

Damoreno ....................................................... 142 ........................................... 7082 ................................................ 2 333 ...........................................

Ch/amydomonas remhardt” ............................. 41 ............................................ 2 044 .................................................. 3 18 ...........................................

oryzasa t/vg ..................................................... 201 .......................................... 10 0 51 ................................................ 4 020 ...........................................


https://www.arabidopsis.org/download/list?dir=GO_and_PO_Annotations%2FGene_Ontology_Annotations
https://www.arabidopsis.org/download/list?dir=GO_and_PO_Annotations%2FGene_Ontology_Annotations
https://www.arabidopsis.org/download/list?dir=GO_and_PO_Annotations%2FGene_Ontology_Annotations
https://current.geneontology.org/products/pages/downloads.html
https://current.geneontology.org/products/pages/downloads.html
https://current.geneontology.org/products/pages/downloads.html
https://current.geneontology.org/products/pages/downloads.html
https://spuddb.uga.edu/dm_v6_1_download.shtml
https://current.geneontology.org/products/pages/downloads.html
https://current.geneontology.org/products/pages/downloads.html
https://genome.jgi.doe.gov/portal/pages/dynamicOrganismDownload.jsf?organism=ChlreiCC4532_1
https://genome.jgi.doe.gov/portal/pages/dynamicOrganismDownload.jsf?organism=ChlreiCC4532_1
https://genome.jgi.doe.gov/portal/pages/dynamicOrganismDownload.jsf?organism=ChlreiCC4532_1
https://rice.uga.edu/download_osa1r7.shtml

E.V. Malyugin OrthoML2GO: prediction
D.A. Afonnikov of protein functions by homology

Ta6bnuua S4. 3aBNCMMOCTb TOYHOCTM NpefcKasaHnaA Ha 6enkax Arabidopsis thaliana ot napameTpa k
ona metogos KNN, OG n KNN+OG

MupHbim WwWprdTOoM BbigeneHbl HanbonbLine 3HadeHna F1 ana Kaxxgoro metofa npeackasaHus.

Arabidopsis

thaliana 50064 78288 81848 83370 84427 85075
""""""""""""""""""""" 55076 75830 83714 88792 93149 97234
""""""""""""""""""""" 07282 69958 66398 64876 63819 63171
""""""""""""""""""""" 4806 5080 4944 4843 4754 4667
""""""""""""""""""""" 3438 5281 5521 5624 5695 5739
""""""""""""""""""""" #m22 5180 5232 5233 5225 5203
""""""""""""""""""""""" N LT

51904 52646 52714 52682 52628 52591
""""""""""""""""""""" 57056 56813 57144 57603 57966 58399
""""""""""""""""""""" 96342 95600 95532 95564 95618 905655
"""""""""""""""""""" 4764 4810 4798 4777 4759 4738
""""""""""""""""""""" 3501 3551 3556 3554 3550 3548
"""""""""""""""""""" M3 480 4177 465 4154 4143
"""""""""""""""""""" 4036 40.86 4085 4075 4066 4057

59523 80183 83425 84866 85897 86566
"""""""""""""""""""" 66608 79463 86882 92156 96729 101193
"""""""""""""""""""" 88723 68063 64821 63380 62349 61680
"""""""""""""""""""" 4719 5023 4899 4794 4703 4610
"""""""""""""""""""" 4015 5409 5627 5725 5794 5839
"""""""""""""""""""" 4367 5216 5263 5259 5249 5225
"""""""""""""""""""" 4339 5200 5238 5218 5192 5153
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E.B. Mantorvx OrthoML2GO: npefckasaHue 2025
[.A. AboHHMKOB dYHKLUIA 6ETKOB MO roMoNornu 29.7

Tabnuua S5. 3aBUCMOCTb TOYHOCTU NPeAcKasaHnAa Ha 6enkax Homo sapiens ot napametpa k gna metogos KNN, OG n KNN+OG
KrpHbiM WwWprndTom BoigeneHbl Hanborbluve 3HadeHus F1 ans Kaxxaoro MeTofa npefckasaHus.

Homo sapiens

131087 170362 188604 198406 204878 209641
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E.V. Malyugin OrthoML2GO: prediction
D.A. Afonnikov of protein functions by homology

Ta6bnuua S6. 3aBNCMMOCTb TOYHOCTU NpefcKasaHna Ha 6enkax Drosophila melanogaster ot napametpa k
ona metogos KNN, OG n KNN+OG

MupHbim WwWprdTOoM BbigeneHbl HanbonbLine 3HadeHna F1 ana Kaxxgoro metofa npeackasaHus.

Drosophila
melanogaster 58928 66842 69357 70072 70551 70865

32540 38720 41629 42565 43314 43943
""""""""""""""""""""" iy e messmwe
""""""""""""""""""""" o en aw am ess em
""""""""""""""""""""" 3 o eswe T hm e
""""""""""""""""""""" oo eas e ew e s

""""""""""""""""""""" oa e essears eemaem

50104 51961 52658 52954 53131 53282
""""""""""""""""""""" N T e
""""""""""""""""""""" o amss aess age aaonaasen
""""""""""""""""""""" si e esioen e e
""""""""""""""""""""" ws0 aw meUsmasan
""""""""""""""""""""" sois s sesssers s sem
""""""""""""""""""""" o7 s s s sars semn

67145 71077 72753 73298 73725 73977
"""""""""""""""""""" sesis i e ama asa s
"""""""""""""""""""" oo i aerrasasemaw
"""""""""""""""""""" e e ean as Uasas
"""""""""""""""""""" T e
"""""""""""""""""""" o em an an e asn
"""""""""""""""""""" e as am ass s as
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E.B. Mantorvx OrthoML2GO: npefckasaHue 2025
[.A. AboHHMKOB dYHKLUIA 6ETKOB MO roMoNornu 29.7

Ta6bnuua S7. 3aBUCMOCTb TOYHOCTU NpeAcKasaHna Ha 6enkax Solanum tuberosum oT napameTpa k
ona metogos KNN, OG n KNN+OG

MKupHbim WwprdTom BbifeneHbl HanbonbLne 3HaueHna F1 ana Kaxgoro metofa npeackasaHus.

Solanum
tuberosum

100451 108212 112471 113883 114766
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E.V. Malyugin OrthoML2GO: prediction
D.A. Afonnikov of protein functions by homology

Ta6bnuua S8. 3aBNCMMOCTb TOYHOCTM NpefcKa3aHuA Ha 6enkax Danio rerio ot napameTpa k ana metonos KNN, OG n KNN+OG

)KVIprIM mpM¢TOM BblaeneHbl Hanbonblume 3HayeHus F1 ANA KaXXAoro metoda npefckasaHuA.

Danio rerio

88585 113577 119431 120557 121046 121447
""""""""""""""""""""""" 14537 2067 23113 24919 26502 27980
""""""""""""""""""""""" 96997 72005 66151 65025 64536 64135
""""""""""""""""""""""" 8590 848 8379 8287 8204 8128
""""""""""""""""""""""" 4773 6120 6435 6496 6523 6544
""""""""""""""""""""""" 6682 7303 7407 7392 7363 7336
"""""""""""""""""""""""" L R T AL

109259 109618 109852 110044 110154 110319
""""""""""""""""""""""" 17350 17290 17334 1734 1735 17373
""""""""""""""""""""""" 76323 75964 75730 75538 75428 75263
""""""""""""""""""""""" 8630 8638 8637 8640 8639 839
""""""""""""""""""""""" 887 5907 5919 5930 5936 5044
""""""""""""""""""""""" 7259 7272 7278 7285 7287 7292
""""""""""""""""""""""" 6099 7016 7025 7033 7037 7043

123510 124789 125567 126028 126355 126725
""""""""""""""""""""""" 21765 23970 25952 27545 20069 30522
""""""""""""""""""""""" 62072 60793 60015 59554 59227 58857
""""""""""""""""""""""" 8502 8389 8287 806 8130 859
""""""""""""""""""""""" 6655 6724 6766 6791 6809 6829
""""""""""""""""""""""" 7579 7556 7527 7499 7469 7444
""""""""""""""""""""""" 7466 7465 7450 7432 7411 7393
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E.B. Mantorvx OrthoML2GO: npefckasaHue 2025
[.A. AboHHMKOB dYHKLUIA 6ETKOB MO roMoNornu 29.7

Ta6nuua S9. 3aBUCMMOCTb TOUHOCTUN NPeACKasaHus Ha 6enkax Chlamydomonas reinhardtii ot napametpa k
ona metogos KNN, OG n KNN+OG

MupHbim WwWpridpToM BbigeneHbl HanbosnbLine 3HaueHra F1 ansa Kaxxgoro Metofa npeackasaHus.

Chlamydomonas

reinhardtii 10141 10252 10299 10306 10340 10351
""""""""""""""""""" 27821 20027 29345 20555 29719 20898
""""""""""""""""""" 1532 15251 15204 15197 15163 15152
""""""""""""""""""" 671 2610 2598 2585 2581 2572
""""""""""""""""""" 3976 4020 4038 4041 4054 4059
................................... e
""""""""""""""""""" 3196 3165 3162 3153 3154 3148

10115 10173 10199 10197 10218 10219
'''''''''''''''''''''''''''' 30047 31022 31003 30954 30956 30942
'''''''''''''''''''''''''''' 15388 15330 15304 15306 15285 15284
""""""""""""""""""" 2463 2460 2475 2478 2482 2483
""""""""""""""""""" 3966 3980 3099 3998 4007 4007
""""""""""""""""""" 3215 3220 3237 3238 3244 3245
'''''''''''''''''''''''''''' 3039 3050 3058 3060 3065 3066

10655 10745 10784 10789 10819 10830
"""""""""""""""""" 34104 35215 35494 35685 35834 35007
"""""""""""""""""" 14848 14758 14719 14714 14684 14673
"""""""""""""""""" 2381 2338 2330 2322 2319 2313
"""""""""""""""""" 4178 4213 4229 4230 4242 4247
"""""""""""""""""" 3279 3276 3279 3276 3281 3280
"""""""""""""""""" 3033 3007 3005 2098 2999 2995
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E.V. Malyugin OrthoML2GO: prediction
D.A. Afonnikov of protein functions by homology

Ta6nuua S10. AHHoTauums 6enkoBbIxX NocnegoBaTenbHocTeln Ostreococcus lucimarinus ¢ nomollbto metoaa OrthoML2GO

Yncno nocnepgoBaTenbHOCTEN ANA aHanms3a 7603
 Uucno nocnenoBaTeNbHOCTe € HaiipeHHbIMA roMonoraMn ez
 Uucno nocnenoBaTeNbHOCTel € NpeCKasaHHO/ aHHOTaMEl: s73
1BmonomquKmenpoueCCb.(Bp) .......................................................................... 4144 ......................................................................
....... 2MoneKyn;.pr.eq)yHKum(MF)4422
....... 3KneTqub|eK0M|-|oHe|.|Tb|(CC)4314
BpewBbinonHenwwa (487mep)  luac27mumyr49cexynn

Ta6nuua S11. Cnncok 5 Hanbonee yacTbix TepMmrHoB GO npefcKkasaHHbix ana Ostreococcus lucimarinus no cnoBapam

CnoBapb Tepmun GO Konnuectso OnpegeneHne

Ta6nuua S12. MapameTpbl aNropuTMOB

MapameTpbl anropuTma rpagmeHTHoro 6yctmHra (XGBoost): MapameTpbl anroputma cnyyanHoro neca (Random Forest):
params <- list( rf_model <- randomForest(
objective ="binary:logistic’, X = X_train,
eval_metric ="auc’, y =y_train,
eta=0.01, ntree = 250,
max_depth =4, mtry =3,
gamma =0.5, importance = TRUE,
subsample = 0.7, do.trace =50,
colsample_bytree = 0.7, maxnodes = 20)
min_child_weight =1,
lambda =3,
alpha=0.2,

tree_method ="hist")

final_model <- xgb.train(
params = params,
data = dtrain,
nrounds = 1000,
early_stopping_rounds = 20,
print_every_n=10,
maximize = TRUE)
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