Table S1. Prediction probability of tyrosinase inhibitory activity of abalone peptides by KNN and RF-based predictors
(Modified from Kongsompong et al., 2021)

Prediction probability
No Peptide sequence kNN predictor RF predictor
1 TASSDAWYR 0.97 0.71
2 SAPFMPDAFFRNV 0.79 0.54
3 SAPTFFR 0.00 0.63
4 NSSLRVQSR 0.00 0.60
5 SQSNSRSVSR 0.00 0.52
6 SALDSLL 0.00 0.51
7 NICECMK 1.00 0.39
8 TSQMSRSSSR 1.00 0.37
9 KKNYRVSEAYK 1.00 0.32
10 SASCSQSRSRSRER 1.00 0.10
11 ASRSGSSRRK 1.00 0.10
12 RGNEMCKK 1.00 0.08
13 GGEGGGKGRGGERGGEGR 1.00 0.07
14 QFVRNGFEHWGSDHQGVETTRRFLLEMLSFSHR 1.00 0.06
15 NPRYYGQGGEDEGSFR 1.00 0.06
16 VPTNSSNCNCRNPNTCEVEGNCKMK 1.00 0.06
17 SIPCALK 1.00 0.06
18 MGLAIQSLAELLIVR 1.00 0.06
19 ICAEKKVGSAICK 1.00 0.05
20 YFFIFYLCK 1.00 0.05
21 DKLLEFLPAMTRNLSFYDVAEITK 1.00 0.04
22 SRSSSRSSSGK 1.00 0.04
23 ELINEILSDTKFLAAIQEHNPEFFVVDNFMYIRNILV 1.00 0.03
24 LACKKIMEDR 1.00 0.03
25 SNSPTNMSK 1.00 0.03
26 SRSKSGSRSR 1.00 0.03
27 MGSRFFMSLLSMLLVSCQVASFTISSR 1.00 0.03
28 YFSLASDQGSVDGQLQLGIMYFSGNGVRKDYKMA 1.00 0.03
29 ILKCVGEKMCVEVR 1.00 0.03
30 SYTHAKAGTLLCGFIKLLPMFLLVFPGMIAR 1.00 0.02
31 DCVTLTKAVMKARDACR 1.00 0.02
32 PELCEDR 1.00 0.02
33 PTRASSLSSVNSQNMK 1.00 0.02
34 LCDALDVFAK 1.00 0.01
35 NVLTNFYVK 1.00 0.01
36 ETERQTKRQTHTTSIHAHVCMFECTNVCK 1.00 0.01
37 REQNGQGDVLVNNAYSAVXAIFDNLGKK 1.00 0.01
38 CSDACACGKQCTEPK 1.00 0.01
39 PDKGQFPPDALGNEDPIWR 1.00 0.01
40 PDTSTPDSGEEMDPAR 1.00 0.01
41 RQSVFYASKGK 1.00 0.01
42 DALPWMHGDAIMSALK 1.00 0.01
43 MDFYEIHNMR 1.00 0.01
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187 EMALVSEQREADALEFKR 0.98 0.00
188 KCLLKICSPHR 0.98 0.01
189 QOMIMKIHLAYLQHYEHIYEQSATNPVQCLSLIK 0.98 0.00
190 QCQPMDYSNDPNALR 0.98 0.01
191 IMGNRQHHCR 0.98 0.12
192 LTSALCQSFKRQMPDIGR 0.98 0.01
193 TWFQMCCQDISSAVR 0.98 0.13
194 CRHHDVHECKKMAEK 0.98 0.05
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198 SVNHERMKQCLIK 0.98 0.00
199 METKTEGLCTR 0.98 0.00
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GYCMIESGEGSSR
QVELCENGSGK
SFPCFDEPDMKAMEFK
PRGILLLVDMR
LAGCLSVLNPNIALVLLRK
PRSGGNKKSCR
LRLTCRKAAGK
RCRHKAVYLNEAGR
PAGETVMIDIC

0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96

0.02
0.01
0.04
0.00
0.00
0.23
0.02
0.02
0.01
0.00
0.00
0.01
0.00
0.01
0.00
0.00
0.06
0.03
0.02
0.00
0.02
0.02
0.02
0.02
0.02
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.00
0.00
0.00
0.01
0.02
0.00
0.02
0.00
0.02
0.06
0.02
0.02
0.00
0.03
0.01



467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
504
505
506
507
508
509
510
511
512
513

NVDSLMAFCHLHMQPR
FAEMCNIIER
KAILGCLKQAVQR
DICETSRMTITGDLK
GGRKILNSTTSMQACR
LKERLACLGDNIAR

LNCQRATNSQNIQEKAMSLR

ACDGHGK
YKVLQQMVGCR
LAQECKSHFEKQSNK
LSMCSPFK
KAQHFAAECR
KGDDTVALVTDMSDQCR
NPPDQDPNAMTPSK
PNSPLGHSSIQGKR
TPLLGDQMERLR
TGKPPLGEVVIAYK
VKNSGFKLPLGTR
LLPLMLGAIDMSFPR
YFRGHHSPSR
LGGHAMPVTLPLMKK
ISIMSDIPTNKPLGILK
KVIDSNEMDKVMSILR
LTGNNWNLVACNK
SPQDLVLLMHCIER
NCSSELLMFRK
NMRYKNLAR
SNSELTSNVTYK
ILKTRYK

PWSHNYYK
VYMEYKNLAEHLTDPR
LIIEQYK
LHYKTDWHR
KAFLHWYT
TGESVSEKGCMGK
PWGIANDMTCSIR
FTTCSDDGTVR
LGGADNYKLCR
NMDEMAFCSKK
ALLKAACERHAK
CVLLDNK
ALEDAQKNYTRTAKELNR
SANAFSFVFSRK
PGNRVILK
SPGASALKICR
WASTFCQQTSYVIR
FCQSQERYLNMKMSK

0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95

0.01
0.00
0.01
0.00
0.00
0.01
0.00
0.00
0.40
0.08
0.00
0.01
0.00
0.00
0.14
0.10
0.08
0.07
0.07
0.07
0.06
0.04
0.00
0.00
0.11
0.10
0.10
0.03
0.02
0.01
0.00
0.00
0.00
0.46
0.01
0.01
0.00
0.00
0.03
0.00
0.12
0.08
0.06
0.00
0.00
0.01
0.01



514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559
560

VPLIMGILSCTK
FVISTCTQMK
LKYDPGLEGIDEDKK
VKTAKYTVLKK
SSEVAEDTSTSSR
KTLEGMKKK
FLRIDSPATKKK
IGCTGMHPVK
SMLLASSVIAHGNRMMGSRNCR
RIQLCELVDPERK
RVCDDAEAILNHR
SRLAGMDEDVHFTENCR
LKESCDSPIQCSETTANSTCNNETGVCQCIEDSISK
MSGNRCSPTEMRLGK
PSIKTVNCNGFK
VNNLLDEPGMDCRSS
LLKKSNYLMCPK

LASIKAR
FRCYSASLQGSELPNPK
NPTSDTNFSNSEAGK
SNSPAAETNR
AQIDVCSFYDR
DALQETNESDSLLMNK
ALDYIASK

LSMSSDSDYSEK

DYEKIGR

HTLSDDYEK
PSVITCAPMATER
AEIKQWYKGFMR
DPTGLTSAASRESR
CLMEQNVEER
CLAASEGAK
PTSASGHAALIYGCPFCGVR
TGCIQAGLRGK
RASDGGANIHCFQR
CCSLEHLRTDCKTSLKCSECNSTSHMTAMHMSK
GGEESSGGDGRLSRGNGR
NLTKPDFLR

LTFSPDVTSIK
WEMLKRAETACER
LIPLCGNGIVER
SAREILCAMGR
PKVGDLCAAK
MSATGEGMKLAGFSALTFVAADDGTDSS
DARCVVESNGK
IRTRRCPQMAGK
QFEMIDGHLCER

0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.94
0.94
0.94
0.94
0.94
0.94
0.94
0.94

0.01
0.03
0.07
0.05
0.02
0.01
0.00
0.01
0.03
0.00
0.00
0.00
0.02
0.00
0.00
0.00
0.00
0.03
0.02
0.00
0.00
0.01
0.01
0.00
0.00
0.00
0.00
0.01
0.25
0.00
0.00
0.00
0.01
0.01
0.08
0.00
0.02
0.01
0.00
0.04
0.02
0.01
0.01
0.01
0.01
0.00
0.00



561
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576
577
578
579
580
581
582
583
584
585
586
587
588
589
590
591
592
593
5%
595
596
597
598
599
600
601
602
603
604
605
606
607

VITWTKTLSFLLYK
CGNNPLIGR

LLVEPSMTHLAHIPDRSDRVTGNSLSLLER

ENTMNYKTIVTPKK
LYKTFKDRK
LSEKELIGTYK
NPGGTVLSYK
DPGAINITHMSSYK
SANSIMRIDKSYK
PEDATTASQVAEMYK
GGDIGAVYK
EICDLADKHK
KCVMGGEFEAALLK
MYIKHVQDMCIWGR
PIFDTVCMLGVHR
CMESGGLSMMIR
TGSIHSGKDSR
VAMRTDANELTNPHSKSR
SLSPVMCSIVR
YENKDKMKSNVTIIVPCK
DTEILCKTGLYR
CSIEIGMK
MGANGLLCHVIK
LCHEVTLVAIKDGQER
GIVPITCGELFK
HVLTASHCFAEGTHAIR
PLEIPTAEESISTMLGK
APLATSTGSIDSLGNHLTFK
LPMLNPDLGASPLK
LGLLEPLSKEHK
KTSITPLQPMSSARCALGAVELDGK
ASEPLIKLNCMDK
EKLIFQIGTCDAK
MCQGFTTANNK
NSVASHEAGVSSATKKK
AGATKKPKK
GMSSTQKKNPLAMLKK
ISHDKYTMNWYHR
GSNGIIR

FNYEYDNLR
STVQESTGCSPNRIMLGR
DNYGGDLDALMKNK
LESTRHSKNFMSDKNESK
FSRAGGK
TEDCSDGLDEK
ANDAINMYTMCLEHIK
MDPSADITC

0.94
0.94
0.94
0.94
0.94
0.94
0.94
0.94
0.94
0.94
0.94
0.94
0.94
0.94
0.94
0.94
0.94
0.94
0.94
0.94
0.94
0.94
0.94
0.94
0.94
0.94
0.94
0.94
0.94
0.94
0.94
0.94
0.94
0.94
0.94
0.94
0.94
0.94
0.94
0.94
0.94
0.94
0.94
0.94
0.94
0.94
0.94

0.03
0.01
0.01
0.02
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.02
0.01
0.00
0.01
0.00
0.00
0.00
0.00
0.03
0.02
0.00
0.00
0.00
0.01
0.13
0.07
0.05
0.05
0.04
0.02
0.00
0.00
0.00
0.00
0.00
0.00
0.44
0.07
0.02
0.00
0.03
0.01
0.00
0.00
0.00
0.01



608
609
610
611
612
613
614
615
616
617
618
619
620
621
622
623
624
625
626
627
628
629
630
631
632
633
634
635
636
637
638
639
640
641
642
643
644
645
646
647
648
649
650
651
652
653
654

KIDPGYCDIFSPELAMPTR

EVKDTYMLQVIAKDGGSPMK

LVGLLDLKAGKDYVR
TGEMRVIK
GLCSPGMAFDTAR
NGSDVTYARAASNCR
NIQMFLTNSR
SNSGTNKTDGKAK
YLVSIISHK
VAVSHLQK
CRNMPQGSELRVPGK
DILSCLLEADPTKR
ATFAEKSAVCGR
CVVNGHTYCKMGLTGR
TKNQIDYIMINK
CHGGNVELK
LNDYEERKR
DDYEAIK

DYVAYIK
GQMSTADAEDYIK
CHDPASYMKIGK
GDYISKLK
HCDFSANTLGYMK
KMFDAKISEMEEICSK
CLPVNHSGHVTGR
VLSVRHVTMCDIMKR
LPASITAMEAIDYKPK
VKECLEK
SASDTCGMFGLSK
GGEHQGRGGREWDDRGR
KATLETVHAR
KAARHGK
SAALIQQCTAVKNK
LVDVGCIQHFTR
MPAYKLMNFDTKGR
SALIKAISSNYK
NGGISYK
FEEAYKALVSDKTK
EQMGGIMYKLSNMK
NTLVATYKGTK
IEAYKDSVEGK
AVDGSYVYK
EVIDEDVYK
NGDRVHVQWSDGAMYK
SMTGETNIPDEDK
SHGPDGK
SXELPDGQVITIGNER

0.94
0.94
0.94
0.94
0.94
0.94
0.94
0.94
0.94
0.94
0.94
0.94
0.94
0.94
0.94
0.94
0.94
0.94
0.94
0.94
0.94
0.94
0.94
0.94
0.94
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93

0.01
0.00
0.00
0.00
0.00
0.00
0.09
0.00
0.00
0.00
0.00
0.00
0.01
0.02
0.01
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.11
0.00
0.00
0.00
0.00
0.05
0.01
0.07
0.06
0.01
0.00
0.04
0.01
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.00
0.00



655
656
657
658
659
660
661
662
663
664
665
666
667
668
669
670
671
672
673
674
675
676
677
678
679
680
681
682
683
684
685
686
687
688
689
690
691
692
693
694
695
696
697
698
699
700
701

SFSHSPDLTAHK
KPDESTLEAK
RSSPPDSNRYDHRR
VEITDALK
ANCNSGFENVPGNPSR
SATADIMKEER
IPGVSVEECARR
DGNLVDCDPANK
LIVMGDGASGKTSLCMR
LGVASRPSCQR
TANCQPVGK
LAIEGKVIQRAECRPVANDTYMK
RHAIDWIPEKNILLLIVK
CAKSAFAMTK

DIIDCFVR
LASQNGCVTVPK
HYGQFTCEXCKSFFK
ENEVREILSPSECSSR
CIMRGANLPSEIDDK
LGGQECTGESVK
CIAGKHNGHK
LNAQLCVVDSGK
TVFCDGCALGVR
CMSTQKWQR
ELTIMTRCQERGTPLFK
TKPQVQINCWVTSNGKGR
CSLSGIK
CSFTIQMWNYHLR
AQTTRAADAVR
LEVKTGMDLGPLIYK
GSSNPLGLNSNLDK
XWLVPLMLGAPDMAFPR
TKEMNYSSTVVCTLGTSHPLMIETRDMFGNLTPYK
GMATALSMPLLGK
VYECMFKVLKDVELLDDR
LTLLSAQSHGCAGIEK
YNLPINTMWIQRDSCEDNKRFK
KEDATCPVSEPGSTLGKIK
SFVSFLGK
ILTANEMACALFGYNR
NITLSGPTTFCPIIEK
KDYNLPKPKMTNSDLSR
YMSVCLLYRGDVISK
RFFSGCTIPR
MSTNSSDLYVR
EESSPAKISFLDAQR
IVSIATNSNNRQVERIMK

0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93

0.00
0.00
0.00
0.01
0.00
0.00
0.01
0.00
0.00
0.02
0.00
0.01
0.02
0.02
0.08
0.03
0.03
0.01
0.01
0.01
0.00
0.00
0.04
0.00
0.00
0.00
0.00
0.00
0.00
0.18
0.13
0.12
0.07
0.02
0.02
0.02
0.02
0.00
0.01
0.04
0.00
0.00
0.00
0.18
0.01
0.01
0.00



702
703
704
705
706
707
708
709
710
711
712
713
714
715
716
717
718
719
720
721
722
723
724
725
726
727
728
729
730
731
732
733
734
735
736
737
738
739
740
741
742
743
744
745
746
747
748

KGIAMTVSHQQSMPK
ICYVGIKTVK
SFSRRGALAITHK
QSNAENKNTKNSNTEGK
ALKLYVYNTDSDSCR
DYTEDIQIDASSRYR
PKFIDKFLLGASSLSRK
KRGKESDYMIGR
SGDYEEDMER
FISCQAPLVTADDR
LTAISLGQGQGPRAEAMMR
FFYIPFGQGPRICLGMRLALLELK
TGKMHRFAFCVK
ICETSREVVAIGK
RCFYRPLTPR
AVRGCQGVDLNR
LCSVANKIQACYGFFSWKK
FHFDDKLSYK
DRDEEREYKSSR
GIQHKGYK
ASLRGDVDAYKMEK
YKDIGKASMKNLPISSSK
GPQLICSGSDDGTIK
CSCFDTIFKGTYENGGIVR
IKAGRELGLTFVPFPEGGGR
YGPVCFVDMKSR
LPDVRASSTRK
PRSPDPVEGR
LTYIPDELGR
TAYEMAQSMDKRVSYICLINS
VIEFPNPDK
GFHGDGYNSCTK
MMYLSVPDMMGK
EDPPDTSGIKMDR
LAGPDLK
HLANGLPDFLMK
TSPSSFGGDDICQK
DGLDIMLNSLCEMAGK
LAILIRSR

ERSHSFSSPSLQK
EMKMKKK

DALGAPK

DEDALRGLDPR
CPSGSQSSKSHMAR
TLFPLYTDAQCDGLINDYESAVNKKGK
KENSGVEGCLLGK
LMLKYCDIFGILDK

0.93
0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92

0.00
0.00
0.01
0.00
0.00
0.02
0.00
0.00
0.00
0.00
0.02
0.01
0.00
0.01
0.00
0.05
0.01
0.02
0.01
0.00
0.00
0.00
0.00
0.01
0.02
0.01
0.03
0.02
0.01
0.01
0.01
0.00
0.00
0.00
0.00
0.00
0.01
0.00
0.35
0.02
0.10
0.01
0.01
0.01
0.00
0.01
0.01



749
750
751
752
753
754
755
756
757
758
759
760
761
762
763
764
765
766
767
768
769
770
771
772
773
774
775
776
777
778
779
780
781
782
783
784
785
786
787
788
789
790
791
792
793
794
795

VLVNRGGKSIQDECEQYITK
QVTSKLEQALQHYDDA
LNKGGMFGSYTPDRYK

LVGMSTGNVSLKEHVHPDLAGCADK

MSCNFPHGGAMDTHFANMR
AADDVGSCGMDRAK
VKNQRMCFRTNGTK
GGVPSMLRLASCPEKSR
SLIRNSKTNK
SSHYLLVMKG
ILSLQAAHIVSHMIK
PLGKKNEGFCSGK
NPLGLVPVLEKDGK
VQELGKNLGMEINR
SPHATIDYLNK
CRIGGASSFR
ARGESSSDYAWK
TTDTIEVSKLNGDYRK
PVDYPAGR
IVSTYKSRNDEFRK
IDSPLILYK

VVLRSYK
VERAHRQISGAYK
EPAQAYFKDQIYK
VSGCEGARWR
CLEMEKSIKASSDNEVTLR
FKFSLSTSSR
QLFPPTFSSLSR
GDSVWKCVGLVK
GWQPVNICITSAGDLLVIMR
FHTCVSLLEGMVNPER
NEGLKMMMSLIK
GIPDPYLRER
SIEQNMSMIGKMVIDMKDPDR
TLISAPDDRPTSK
PDLESGEASLNTTPR
SADSKEPDSKTTK
GKRPSCATLFAANK
FAHCGVVAMR
ALERAINKPSYTCTR
SAIALEK
NMVDVSAIASIMPR
LADITEPNAIGK
YVLRNGGIRR
ANMLGCISLSAR
KSCSMKLVVK
GGISLPVFRCAR

0.92
0.92
0.92
0.92
091
0.91
091
0.91
0.91
091
0.91
091
0.91
0.91
091
0.91
0.91
091
0.91
091
091
0.91
091
0.91
0.91
091
0.91
091
091
0.91
091
0.91
0.91
091
0.91
091
0.91
091
091
091
091
091
091
091
091
091
091

0.00
0.00
0.00
0.02
0.00
0.01
0.04
0.00
0.02
0.01
0.00
0.07
0.05
0.01
0.00
0.00
0.00
0.00
0.00
0.08
0.01
0.01
0.00
0.00
0.02
0.00
0.00
0.00
0.03
0.01
0.02
0.00
0.01
0.00
0.00
0.00
0.00
0.00
0.14
0.01
0.02
0.00
0.00
0.07
0.02
0.02
0.03



796
797
798
799
800
801
802
803
804
805
806
807
808
809
810
811
812
813
814
815
816
817
818
819
820
821
822
823
824
825
826
827
828
829
830
831
832
833
834
835
836
837
838
839
840
841
842

CGQKVAQATTLLK
RCMGNAHQTLKVLSDLLGHDNTEIR
LGCHSGFQTWVK

ERGKDKDSSSK

LLDDSTNENGSLKAR

LSPKAARKDR

CEAEMAGVDIK
IAYVLTWANSCQNSTVCSYYTPYKGHPGEKDFLK
MGTKQSHIHKLDTVSKR
SLAALDATNR

NDSKMAVDAALR
EVVDMVCLNADK
SKIDYHKVNMEPLDK
PKEWTDHDYALQNSNESSK
KIDWIKGIDYRR
KFLEYKFGQGVVENPR
QYVEGLMSDYQK
HSMGHRNMTDYSHKSSK
NMDEPQRGDYVHAKIK
GDDYILNGQK

GRPIGSSFR
VLHHQSVACQRKPMSPLELATMAR
SPLGSPR

RHNRVGMPLGSMPIPK
FFLGGPLTLRGENIK
VLYTYKASEDMAATESMPLLGYEVTRLSTWFEGCK
MTTVGVNASQPDRVDALR
GTPTLTQFFNKKDCK
MKSDNKGVGCSK
LSAASLLDCPNARKMSSVSLMESPYRR
EISILEGEMYQLSHMLSDQKILMSSMMAMSLVSDK
KMAGFSR

MLYETGIFSR

FQHRCVSVFMDKK

SPDGLITMNNER

LGFEPDRK
TLGAEKRSRPDDTESTIVMR
KLVARVSEQMANPDMGR
NAMPDVLDPVK

TKASKVTSFPDAGK
VNGALPDTTSNVTDSNK
ISEGNLMSGTVPDIR
APHATSNNRYVVCLEK
IRKLFNLXKEDDVR

MFNLLEIDSTK

NSAIMSDVK

IEMAAIKSAELSSIMSKK

091
091
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.89
0.89

0.01
0.00
0.03
0.00
0.03
0.01
0.00
0.01
0.00
0.01
0.00
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.03
0.01
0.32
0.12
0.05
0.02
0.01
0.02
0.01
0.01
0.00
0.02
0.00
0.02
0.11
0.05
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.03
0.01
0.00
0.00



843
844
845
846
847
848
849
850
851
852
853
854
855
856
857
858
859
860
861
862
863
864
865
866
867
868
869
870
871
872
873
874
875
876
877
878
879
880
881
882
883
884
885
886
887
888
889

QNCIVFLSNK
ICGQSFFQRSLFTSHK
YKVDGISRDFR
NYKFKIRFR
VLGRKSGYKLR
EAIFYYSYK
CISEGAPSQSKENFLK
TNSWTQVANMSGR
ASVGHSR
YTLSQETVDYVK
ELNINDRACVKLSYLPK
LANLLGDTIFPKPIDLKVPLFK
KQAASRFYTLLVLK
RYWPVIDDALRR
LYTVQFQDALR
MRFVIDKMSDVSESESCSIHK
IRVSSLLMFMMAAR
MEPDGIMNIFRRSEK
VVNLPDAWTK
ISLQLPDIKMNNLLTDK
DITAQIKRLNIPDK
KFAWPDK
EPDVILTQTIKGK
QQSFIMAVSSKPDKIK
MLGKLYFSK
LGAARSKTQMFSR
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RTIANYVMSR
HVNKPNVSKSESLSSSKLNR
LILESFHGLIPDNVKSLIMK
KAAMARGSLYSFVPDR
VTDKPNSNEMKK
LVRGVSDCIGSNYSPR
VSPDATVEALLR
NPDMSMSEAKTLIMK
NYETKQSKK
TKCMDIEVVSIWEKREAMK
EKMEVKAAQLAGEMASMKAR
SQRVADMVDK
CEARRVIFGK
GWFPQALIDANMAKVLMDFLNDLR
DISGVSPKCTDSK
GTVRYKGPVATKK

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.09
0.08
0.07
0.07
0.07
0.06
0.06
0.05
0.04
0.04
0.04
0.04
0.04
0.04
0.03
0.03
0.03
0.03
0.03
0.03
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01



1031
1032
1033
1034
1035
1036
1037
1038
1039
1040
1041
1042
1043
1044
1045
1046
1047
1048
1049
1050
1051
1052
1053
1054
1055
1056
1057
1058
1059
1060
1061
1062
1063
1064
1065
1066
1067
1068
1069
1070
1071
1072
1073
1074
1075
1076
1077
1078
1079

KPSSPLR
AKDKDTMSDIGGGSSKK
MMGNKLCAPLLSKK
LDALKTMLAYPDVR
VKICNKPK
GYQAIAAYHGVPAKCR
IACSVSFLHGAMFHFIVVCMMDR
DSKKMYAMK
SFSCRSNLAHHK
VIVVAILVTGKAQCVCLTVP
MCFCTFSSVLRLQQR
ETKNTISHR
KGGLASKCVDDQELQQLR
ESFSPRSITTDSQSR
XXKSMPLK
VPKYDNPTGISHYLILK
ATERECATMNDMPYLSLK
NPDMSMSEAK
SKSVDDFLDSDIDTNANCNSK
YDIKVDHR
HSKSTATKVDR
EDILAYNQWLEGFSFSGQQKK
DSGIVMTPPPDSTTTPDVQR
LSILYTNIPSGGSRSHAK
KASPSKTSVEKSIVSSVPK
CRSITSYFSQAEGK
SMTGETNIPDEDKMRLLR
YMDFNENGSCVIGGNKCLSDKYIR
SLDYGSTSAVVPQK
AETKGKKSPR
MVQPTMDILQCDPK
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Table S2. Effect of hdTIPs on B16F10 melanoma cell viability at 200 uM after 48 and 72 h incubations, as assayed
by MTT. The data were normalized by setting 100% equal to the viability of the untreated control group. The
experiments were performed in triplicate and the %cell viabilities were shown in mean+S.D. format.

B16F10 melanoma cell viability (%) after treated with hdTIPs

I bation ti
ncubation time TIP1 TIP2 KNN1 KNN2 KNN3 RF1 RF2 RF3

48 h 95.61+8.64 95.90+8.63 90.47+4.93 93.53+2.25 91.58+5.73 93.87+6.46 95.43+8.90 94.18+2.33
72 h 91.11£8.36  93.98+6.83 90.78+2.28 90.16+2.65 95.60+4.14 92.80+9.03 95.30+6.28 93.16+3.74
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Figure S1. Molecular docking of hdTIPs to the tyrosinase (PDB: 2Y9X) from GalaxyPepDock (A-I) and
HPEPDOCK (J-R). The tyrosinase is shaded in tan, and the peptide sequences are colored as labeled above. The
hydrogen bonds are shown as red lines.



Table S3. List of hydrogen bonds observed from the molecular docking of peptides to the crystal structure of the
tyrosinase (PDB: 2Y9X).

GalaxyPepDock server HPEPDOCK server
. Peptide Tyrosinase Distance . Peptide Tyrosinase Distance
Peptides Resl;dues Zesidues (A) Peptides Reslzdues Zesidues (A)
TIP1 SER 3 GLN 41 2.985 TIP1 ARG 9 ARG 268 3.330
ARG9 CYS 297 3.235
ASP 5 TYR 36 2.895
ALA 6 TYR 36 2.826

ARGY9 GLN 133 2.686
ARGY9 GLU 98 2.836
ARGY9 TYR 365 2.981
ARGY9 TYR 365 2.815
TIP2 ALA?2 ARG 38 2.956 TIP2 SER 1 GLU 226 2.118

VAL 13 CYS 83 3.704
PHE 9 GLN 133 2.952
ASP7 GLN 133 2931

SER1 TYR 165 3.064
ARG 11 TYR 365 2.875
ARG 11 GLN 133 2.798

ASN 12 GLU 98 2.693
ASN 12 PRO 91 3.356
KNN1 LYS7 GLN 114 2.992 KNN1 ILE 2 THR 261 2912
GLU 4 LYS 129 3.001 GLU 4 THR 261 2.949
GLU 4 LYS 129 3.108 CYS5 VAL 248 3.959
ASN'1 GLY 15 2.765
ASN'1 THR 360 3.463
KNN2 THR 1 TYR 36 2.861 KNN2 SER 9 TYR 78 2.646
SER 8 HIS 94 2.867 ARG 10 LYS79 2.747
MET 4 TRP 101 2.960 ARG 10 THR 187 3.474
SER 2 PRO 290 2.865 SER 7 TYR 65 1.856
GLN 3 TYR 36 2.707 SER9 TYR 77 2.646
GLN 3 ILE 23 2.963 SER 5 SER 281 3.419
SER 5 GLU 98 3.018

ARG 6 GLN 133 2.829
ARG 6 GLN 133 3.246
ARG 6 GLN 133 2.890

SER 7 ASP 300 2.900
SER 8 HIS 94 2.928
SER 8 GLU 98 3.357
SER9 PHE 90 2.724
ARG 10 PRO 91 3.329
KNN3 ALA9 GLN 126 3.203 KNN3 LYS2 ALA 323 3.114
GLU 8 LYS 129 3.059 TYR 10 HIS 259 2.227
LYS1 ASP 357 2.894 TYR 10 HIS 263 2.554
LYS2 ASN 346 2.964 LYS11 VAL 248 2.983
ASN 3 VAL 11 3.002
VAL 6 GLY 15 2919
LYS11 GLN 126 2.941
RF1 ALA?2 GLN 126 3.060 RF1 SER1 ARG 268 3.093

SER 1 ARG 132 3.238 ARG7 ASN 81 3.488




RF2

RF3

P4

SER 1
SER 1
PHE 6
ARG?7
ARG?7
ARG7
VAL 6
ASN 1
ARGY9
ARGY9
LEU 4
SER 2
SER 3
ASN'1
ASN'1
SER 3
ARG5S
ARG 5
SER 8
ARG9
SER 7
SER 7
ARG 6
SER 9
SER 1
SER 1
GLN 2
SER 7
ARG 10
SER 7
TYR1
ARG?2
ARG?2
ARG?2
ARG 4
ARG 4
LYS5
SER 7

ARG 132
PRO 14
GLN 126
ASP 130
ASP 130
ASP 130
ARG 20
ARG 38
ARG 95
ARG 95
GLN 133
GLN 133
GLN 133
LEU 35
ALA 109
LEU 131
GLU 98
TYR 97
HIS 296
HIS 94
GLU 16
GLN 126
LYS 129
LYS 129
VAL 11
THR 360
VAL 11
GLU 16
GLN 126
ARG 20
GLN 133
LEU 35
ALA 109
LEU 35
TYR 36
PRO 175
GLN 133
TYR 365

2.863
2.798
3.091
2.839
3.133
3.184
2.711
3.538
2.927
2.852
2.772
2.832
2.937
2.867
2.846
2.894
3.142
2.864
2.852
3.132
3.123
2.930
2.959
2.759
2.930
2.986
2.827
3.240
3.305
2.714
2.780
2.756
2.774
3.390
3.016
3.364
2.825
2.699

ALA?2

RF2 ASN 1
SER 3
ARG9
SER 3

RF3 GLN 2
ARG 6
SER9
GLN 2

P4 TYR1
ARG 2

ARG 268

GLU 161
GLN 153
HIS 390
GLN 153

ASP 152
GLY 149
TRP 141
ASP 152

GLU 189
HIS 285

2.812

2.512
3.064
3.469
3.128

3.103
2.940
3.140
2.719

2.351
2.079




Table S4. Summary of intra-chain and inter-chain contacts with a frequency 50-100% in 10 models
found by RING at Distance thresholds (A): H-bond 3.5, Ionic 4, m-cation 5, m-7t stacking 6.5,
Disulfide 2.5, Van Der Waals 0.5.

Contact frequency KNN1 RF1 RF3 TIP2

Intra Inter Intra Inter Intra Inter Intra Inter

H-bond 321 3 318 2 322 3 297 9

nt-mt Stacking 22 0 19 0 22 0 30 4

m-Cation 0 0 0 0 1 0 0 0

Ionic 9 0 5 0 9 0 8 0

Disulfide 0 0 0 0 0 0 0 0

Van der Waals 185 1 172 0 203 1 133 18




