

Supplementary Materials
DiffTopo captures Coarse-grained SSE distribution 
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Supplementary Figure 1. Structural representation and distribution of real and generated data. a, Local and pairwise geometric features to describe spatial relative positions of SSEs, including internal angles within one SSE, distance between centroids of two SSEs and dihedrals between two SSEs. b,Local geometric feature distributions of generated (red) and real data(blue). c. Pairwise geometric feature distributions of generated (red) and real data (blue). d. Pairwise geometric feature distributions of mirrored data (red).
DiffTopo captures the distributions of native protein structures. Standardized metrics are not available to assess the quality of the generated topological sketches. In backbone generation tasks, evaluation often relies on geometric features like Ramachandran distribution and bond length, angle. Based on the sketch level representation, our evaluation focuses on the diffusion model’s ability to estimate data probability density, checking alignment with authentic data distribution. We defined several geometric descriptors for the topological features of (Supplementary Fig1 a). The DiffTopo generated CG topologies yield a similar distribution to the features observed in natural structures (Supplementary Fig1 b,c). The results indicate that the diffusion model adequately approximates the distribution of real data, despite with a tendency to smoothing discrete high-density peaks. While in Supplementary Fig1 d shows the distribution of the mirror CG topologies are in the other side of the space.
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Supplementary Figure 2. Protein fold space comparison: TM-score-based mapping of designed folds against known structures from CATH, visualized using multidimensional scaling (MDS). Dark folds are marked with stars, mirror folds with triangles, and native folds are also indicated with circles. Circle size represents the number of members in each fold superfamily. We use red block to mark those split clusters of novel fold and also select 3 represented folds in the bottom .
[image: ]
Supplementary Figure 3. Structural visualization of 16 different novel 7 helix folds
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Supplementary Figure 4. Mapping Generated Structure Embeddings to the CATH Structure Embedding Space. a, ProteinMPNN Layer 1 embeddings and b, ProtDomain Segmentor embeddings are shown. Each grid corresponds to a representative CATH structure mapped into the 2D grid space. Empty cells indicate regions where no structures are present in the dataset. Notably, purple and orange regions mark embedding areas that lack known native folds in CATH but are populated by our generated designs. These include dark folds(purple) and mirror folds(orange), illustrating that the models explore topological regions beyond the natural protein structure space.
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[bookmark: 3eycmkss5yl8][bookmark: rhslvbidf19o][image: ][image: ][image: ][image: ][image: ]Supplementary Figure 5. SEC-MALS of all dark fold designs. All designs show the designs are oligomeric state.
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Supplementary Figure 6. Design model, CD spectra and melting temperature curves. a. N1, b. N2, c. N5, d. N6, e. N7.
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Supplementary Figure 7. Design model, CD spectra and melting temperature curves. a. N10, b. N13, c. N18, d. N19.
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Supplementary Figure 8. Design model, CD spectra and melting temperature curves. a. N10, b. N13, c. N18, d. N19.
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Supplementary Figure 9. Design model, CD spectra and melting temperature curves. a. N28, b. N30, c. N32, d. N33.
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Supplementary Figure 10. Design model, CD spectra and melting temperature curves. a. N34, b. N35, c. N36, d. N37, e.N40.
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Supplementary Figure 11. Oligomeric state of the mirror fold designs detrmined by  SEC-MALS.
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Supplementary Figure 12. Design model, CD spectra and melting temperature curves. a. M1, b. M3, c. M4, d. M5.
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Supplementary Figure 13. Design model, CD spectra and melting temperature curves. a. M6, b. M7, c. M10, d. M11.
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Supplementary Figure 14. Design model, CD spectra and melting temperature curves. a. M13, b. M16, c. M17, d. M20, e. M21.
[bookmark: a35q4k70u4wp][bookmark: 87jzl07wrupq][image: ]
Supplementary Figure 15, sequential folding analysis for N30. Left : RMSD plot of  Alphafold2 sequential folding prediction and crystal structure. Middle: prediction of 1-102. Right: prediction of 1-146. helix1 and 2 are blue and helix 3 is in cyan.  
Sequential AlphaFold predictions reveal a nonlinear folding pathway
When we obtained the crystal structure of protein N30, we observed a folding topology that appeared unnatural and potentially unstable during the folding process. This complicated arrangement prompted us to investigate how such a complex structure could assemble during protein folding. The most striking feature was the presence of helix 120-143, which appeared to be threaded through a cavity formed by two other helices (61-76 and 81-95), suggesting a non-trivial folding pathway. 
To investigate the folding pathway of N30, we employed an incremental structure prediction approach. We generated a series of AlphaFold predictions for progressively longer segments of the protein sequence, starting from residues 1-4 and incrementally extending to the full-length protein (1-177). RMSD values were calculated by comparing each predicted structure to the crystal structure
Our analysis revealed distinct phases in the predicted folding pathway (Supplementary Figure 44 left). Initial predictions for segments 4-30 showed high RMSD values and low pLDDT scores, indicating that secondary structure elements had not yet stabilized. As the chain length increased, we observed the formation of the helix 1 (residues 61-76), followed by the helix 2 (residues 81-95). Interestingly, when helices 61-76 and 81-95 were modeled without the presence of residues 120-143, they consistently packed more closely together(Supplementary Figure 44 middle)., eliminating the cavity observed in the crystal structure. Only when helix 3(120-143) starts folding, helix 2 and helix 3 start to separate and form a cavity to accommodate the helix 3(Supplementary Figure 44 right).
This finding has important implications for protein structure prediction and design. Our results suggest that, at least for some proteins, it's possible to design more complex folding pathways involving threading and knot formation beyond the simple secondary structure stacking commonly observed. This expands the potential structural repertoire available for protein engineering and could enable the creation of novel protein folds with unique functions that rely on these complex topological features.


Supplementary  Table 1. Statistics of total generated backbones and their designability, diversity, novelty. 
	[bookmark: t4r8p6732i4i]Type of fold
	Total Number of Backbones
	Designable Backbone Number 
	Cluster number 
	novel folds number of cluster represents

	7 helix(HHHHHHH)
	182
	130
	48
	18

	8 strand(EEEEEEEE)
	1100
	666
	117
	10

	low frequency alpha beta  
	6000
	4265
	2331
	751

	Mirror fold
	24
	18
	8
	8





Supplementary Table 2. BLASTp search results.
	Query ID
	Length
	Similarity Result
	Query ID
	Length
	Similarity Result
	Query ID
	Length
	Similarity Result

	M1
	156
	No significant similarity found
	N2
	177
	No significant similarity found
	N16
	103
	No significant similarity found

	M2
	156
	No significant similarity found
	N35
	207
	No significant similarity found
	N1
	172
	No significant similarity found

	M3
	156
	No significant similarity found
	N28
	189
	No significant similarity found
	N4
	110
	No significant similarity found

	M4
	144
	No significant similarity found
	N39
	216
	No significant similarity found
	N3
	105
	No significant similarity found

	M5
	144
	No significant similarity found
	N25
	185
	No significant similarity found
	N27
	116
	No significant similarity found

	M6
	144
	No significant similarity found
	N34
	199
	No significant similarity found
	N5
	157
	No significant similarity found

	M7
	144
	No significant similarity found
	N14
	183
	No significant similarity found
	N9
	160
	No significant similarity found

	M8
	204
	No significant similarity found
	N23
	167
	No significant similarity found
	N36
	141
	No significant similarity found

	M9
	193
	No significant similarity found
	N12
	231
	No significant similarity found
	N30
	177
	No significant similarity found

	M10
	193
	No significant similarity found
	N8
	140
	No significant similarity found
	N20
	139
	No significant similarity found

	M11
	133
	No significant similarity found
	N33
	187
	No significant similarity found
	N21
	142
	No significant similarity found

	M12
	133
	No significant similarity found
	N11
	184
	No significant similarity found
	N29
	183
	No significant similarity found

	M13
	133
	No significant similarity found
	N37
	134
	No significant similarity found
	N31
	144
	No significant similarity found

	M14
	151
	No significant similarity found
	N6
	146
	No significant similarity found
	N15
	171
	No significant similarity found

	M15
	151
	No significant similarity found
	N26
	127
	No significant similarity found
	N19
	168
	No significant similarity found

	M16
	151
	No significant similarity found
	N32
	146
	No significant similarity found
	N24
	159
	No significant similarity found

	M17
	151
	No significant similarity found
	N7
	124
	No significant similarity found
	N17
	162
	No significant similarity found

	M18
	152
	No significant similarity found
	N18
	120
	No significant similarity found
	N10
	169
	No significant similarity found

	M19
	152
	No significant similarity found
	N38
	135
	No significant similarity found
	N13
	149
	No significant similarity found

	M20
	152
	No significant similarity found
	N40
	108
	No significant similarity found
	
	
	





Supplementary Table 3. HHpred search results.
	Name
	Evalue
	Name
	Evalue
	Name
	Evalue

	M1
	25
	N2
	1.4
	N16
	81

	M2
	28
	N35
	1.1
	N1
	53

	M3
	65
	N28
	24
	N4
	130

	M4
	93
	N39
	4.2
	N3
	20

	M5
	27
	N25
	19
	N27
	4.2

	M6
	72
	N34
	19
	N5
	2

	M7
	27
	N14
	930
	N9
	43

	M8
	89
	N23
	15
	N36
	15

	M9
	170
	N12
	0.66
	N30
	22

	M10
	11
	N8
	26
	N20
	11

	M11
	1.2
	N33
	8.4
	N21
	25

	M12
	2.2
	N11
	52
	N29
	25

	M13
	14
	N37
	7.6
	N31
	1.4

	M14
	9.4
	N6
	4.8
	N15
	20

	M15
	54
	N26
	1.4
	N19
	4.2

	M16
	2.3
	N32
	1.2
	N24
	1

	M17
	72
	N7
	14
	N17
	6.1

	M18
	18
	N18
	6.7
	N10
	10

	M19
	490
	N38
	13
	N13
	20

	M20
	17
	N40
	17
	
	

	M21
	0.13
	N22
	55
	
	






Supplementary Table 4. Information about all designs with experimental validation
	[bookmark: 5x1x78g4cxdw]Rename
	seq
	Scaffold name/ SSE descriptor
	pLDDT
	RMSD
	Max TMscore

	M1
	MYWIVEVEEDENGNIKKVYVKYWTDEELKEGKYSKEELEEWEKREEELIKETKKYEEENKEDESKKELIDDRKRDENGNEKRDIYIPAIKYENKGYVSYLRLTEDTDEEKRKEYLEKSKESLEKILDYLKSKKDKGVTEEDIKKVEKVLEKVKSKI
	2j3w
	0.849
	1.600
	0.445

	M2
	KSYRGSIEYDEDGNLNIHKPVLAETEEELKEKLTEEEQKEYEERRKKFSEEYEKAKKLKEQGDKSVYSYHYKLTDENGNTKGEIIYITDEKDKNKLKVYVELYNTENEEDKKKQKEALKKVIEKLTEWYNKYISKNKDEETQKKFEEFLKQLESLL
	2j3w
	0.877
	1.630
	0.444

	M3
	MYVYHRLEVDENGKVLYYDSKFYKDEKEYKENISEEEEKEYKDYFEELYNKSKKLKEEKDKNYTIHYNEKEYTTKKDGTKEISYGLVHIEHKDGSLESAIIINPSKNKEEEKKKLKKAKEHLDKVSEYLEKRLDKGVPQSTLNSVKELRDTISKYI
	2j3w
	0.928
	0.852
	0.452

	M4
	SKEEKIKEFKEKIEKTKKEIKEKKKDYYLEYEVKDGEAKEPELKEISDEEAEKKIEEYKKYRDELKKSGKEKDYNIKEEEEEEYNEETKDTSRYVYIHIENKKDKKNRKSLVYYKSNKKTKNEELFKKFEDELEKIYETYKKNL
	1sko
	0.899
	2.131
	0.392

	M5
	KEKKTDEEIRNDLKKAKKNIDKEDISLRLTIDKNGEKKYSYNDESKITEEEKKYYEQTRKKLKEDYEKNKNSDSNYSYYKKERKNSKTGETNSLEILKKKSSDGSSKTEYYLYLKISSSDEDEEFKKEAKEALDESIDEVDNSK
	1sko
	0.886
	2.339
	0.395

	M6
	SLEEKKKEIEELLKRIKEEYESKAFTAYLYYESNGKMEYATTEEELNKEETQKKIKEYKKKAEYYENTEELKKKGVEVEKEEIKRTENGEERTDEYIYIKDKENPENNFTLLTINRKEPITDKEDKEKLKEMIDKYEENLKKQL
	1sko
	0.915
	0.703
	0.383

	M7
	SEQEFLDKAISYLDEARENLTKRPFYYYHSMDEEGNSKSANSEEEYKKKETQDFKERVLKKLEELKNSKDKDKYEIKEEKYEYTEEENGKKKKYKIEYRYARKDGKLKAYYLEIYSSDKMKDEKTIKETKERLDEIKKELESLR
	1sko
	0.944
	1.082
	0.373

	M8
	SLEEVKNAQKELADYLKSDSNSENFSYEEEMTIKNTQGKENKYSRKLEVNKETGEVKTEYNLEWQGSQEQKDNLLQLEKKELEELKKIYEKSSSTDEIITETISMDSSGNVTSDDESVKKSIQDLYNTYKSKLDQGYDINQKEEKLNLSSGKDKSLDYSQSEVSSTNKNLTININIRLPKSAYEHAKNFIINHFQAHKSFLENS
	1914
	0.918
	0.800
	0.379

	M9
	MIVYLNLLYSTSREGHEEALEMIKETIEELKKGEKNIKKIKLNLEDVDEELKKKTKEKIEESTKKIEEKVEKNNVEKYVYNIYLSADSSDRESIEEYLKFLEKVTEYILKEIEKGNSVSVTYINFTDSTETEEEKRKKTKEKSEELLKKIEAQSETGIDEVTVLYTPSDEELSNETKKLVEELKEEIRKEREK
	2lci
	0.914
	0.769
	0.406

	M10
	RERRIETDGEVNEEDTKKAIEKLEEANKKLKEGDKYVSYSEISHTSESKEYVEKIRKEWEELNELSKEYYETTGATVSNILYIDNLKKEHKEESEKLTELIKQWRKLLQKAKEKGTKTISFHLVLGDKLESRKKTLDASEKWIKELEEDDEEWDGDELSYYSISKPSKNEELRKKYEEKQEELERLLRESGES
	2lci
	0.818
	1.460
	0.396

	M11
	KNSLEINVNYSYENGKETEIKTEYKLDLPDYDEEKKKEIKEKLEKKLKELKELIEEARKKGIDGLKINLNFKSENVNEEDFDKFYEKLFKKIEETKEKIKEALEKKKPLTLNTNLEYKTEKDKTIYKEEIDEK
	1qys
	0.842
	1.782
	0.508

	M12
	MFNLKAKLEYDGSKGEEPKLEIEKEIDLNEENKEKLEKETKELEESLKKLKEILEEEKKEGRNDIKVKIEISITNATEDEIDYVIKKLKEITEKIKKLKELLEKRKNGSSEKYEYEEEEEKNNTKIKTKIELK
	1qys
	0.889
	0.874
	0.499

	M13
	SVKLDIKSDLHSENGKITKDESEYKYEVDEEYKDELGKIVEELKKNVEELKKEVKKLIEEGRKNVKLEFNLKIENTKDEDIEWIKEKLKEINKEVKEITEKLKKLSSNESYKYEKKYEDENIGFKYELKLEVE
	1qys
	0.927
	0.623
	0.426

	M14
	SEEKEKIEEIKKETKKKIDSGDKNVKTEEQEIELDETTTDEEVVDLVNYIYDSIWENEEYISKKKKKNVSLEYKYKITKTRKDGSKTIIEIEYKSYFKDTYTFSEEEKEKTRERRETMVRTSLETKKDQEEEEEYKSDNYEYKEKLKITHE
	4gt8
	0.943
	0.631
	0.500

	M15
	SELLKETEEAYEKAKKKIEENPEHADITINFNKSGESISLEDIEKSIFKLLDLSSYAVKSKNEDKIKKVNLNINLNVNTTYSDGSTLNVNLNITIENPGDYEEWKKFLDKKKEEIKKTFDEIKETKKPKTYSYSYSDSTTKTSLNLTINYK
	4gt8
	0.895
	1.315
	0.467

	M16
	SESKKLIEEAKKEFDKQLAEGKKEIDIEIEYPKKKYDENYKEALEFIKLNSELRVEYVKKSREAGVEKLTIKTKVKLEPTENSDHKLDYEYEEEMSKKALEKTDEKEYKEKLEKEYKKIEETVESNKDYEYEEEYEDKETGYKYKKKVEIK
	4gt8
	0.933
	0.755
	0.469

	M17
	SKEMEEFNKEIEEYKEELKKSKEEINIKFPYKKYTENVSYEELKTEKTKLIDLLKEIYNTTKEKKLKKVKFEYKREYSYKTEDGSEVYIKLEISASNLNKETNYEEKTNDFEKKFKSSLDKAEKSTEDLSEEYEYKDDKSGLKLNYKLERK
	4gt8
	0.901
	1.111
	0.428

	M18
	KRTHSLNLDIDIDFKGKDKNINKEEQNEIKETLEEQKNYLKTLLENADTGKTVSYNSYKKEYKSGLTINKSGDDISSDSTETKTLSLNINYDDKKTGNKLNINLSLKLTSIKDSRETIEKALENVEKIEKWIEESLSTGKSYKYSYSYTEEK
	2iii
	0.908
	1.674
	0.412

	M19
	SNKKTIKSEVDITRKKTDPKRDKEMKEKTQQKLDQNESNTNNYLNNIDNYDKESETENKTEETEDFTINNNTTYTKEKDNKKYTYNQKTTITDKKSGSKVNINITITNTDKTWSDEFKQKYNNSYQNIKNSINTSFNTGKNIKKNNEESLEY
	2iii
	0.881
	1.977
	0.502

	M20
	MKYYESIIKIGVSEEEQKELLEKTKERIEELRKKIEEGSDEEYSYSEISYDESLSEEHKKILERIKETNKKIKEKLKEGDVYLSIYITSSTELVKKEDLEEILEKNEEYLKKLEEGEEKPYYSYTKLKGVSKELEESAKELEETVREVYNKT
	1abe
	0.844
	0.875
	0.450

	M21
	KIRSTLLIILKASEETLKETIEIIEEELERLKELREQGRRERTSTVKLTLSDDVPEEDREWLEETIREIKEELDKLSDDDIPGPIIVTYSNDGVSEEEKEEGKRTLEEYREELRERKENIPSRILLSNLESEELEKELREKYEELDQLLRSL
	1abe
	0.874
	0.735
	0.430

	N2
	SKKELEEREREKRKELAKSKTEESKKKLLDYYVESELQIEEKKEKGEPESEVEEEKEKLDKEIDEDIDIYYEDKTEEEKKKEKYNFKTEIYREVLRQRALRYASKEELTEEKIRELVRELKKKMDEIRDKYKVKSKEEVDNEVRRMSYETADYLHDEKGLLTEEQRELWRKVVEKEV
	HHHHHHH
	0.916
	1.569
	0.482

	N35
	EEEEIEEKLEKYFEIVKKYEEEKVKAYQESKSVEEYLEKYYEIDTKRFKELIDLYLSDEEDYEEKSEELTKIYNETREKYRELDEKYRPYIEKWLKTMTREQVEEYAKEVLKRLEERREEIREKLKELKDNREKLMYLYYEYHRVDYRVWVKRLVEKLGVSKEEALEIYEEYIEILEESLVKSGVITEEEAKELKKKELEELKEELK
	HHHHHHH
	0.944
	0.634
	0.477

	N28
	SEEELQKRIDEKKKKYKDYVESGKPTEWYKKTIELLSLYRKLKEAKKTLKEKLEKGELDENVTEEEVEELIEELEETLEELEKYFKIKGISDYDSLEKQYKKNYEKIKEKEEAESKNDESKKEEVKKFEEELEKQVKYEFEISKKTSAEDRLLEKSKKVLEKAEEYLKNDEKYKKYKEEVEKELEEKIK
	HHHHHHH
	0.906
	1.095
	0.482

	N39
	EEEETSLKLYRYIIDTEIEETIERGKKSKKKLEKEGKTELIEYVKDRTRELIKKHFKDDRSEEEREKEKEEAEKESKKRREETKKYLEENPEYRKKVEEWLERRKKIDDEYYEELDTLPEELRNSLKYSDSLIAERLRIELYRLEKQGATLEDYLKAYTKSLELQKEVHSEILKYYREEKAEELGVTKEELEEKEKKLKEIIDKQEKLSKEIYEEL
	HHHHHHH
	0.944
	0.703
	0.454

	N25
	SEELKKLIEKTEEELRKTTDEDEEKLKKASELTRKFYFSEEDGKGKENQKNIEDSTKYLELKATGTIDTKTTEEEKKKLYDSSVDLQYNLMKEIIELNKKYSEEEKEIVDLYSLLSVKTYSEYHYNKLLKYVDKEKATTLTYEYSKESLKKASEILKNEYDKETVEEITKKINSYYEEWYKKRTS
	HHHHHHH
	0.917
	1.474
	0.474

	N34
	DEEYRKKLEEIFQETTKKVYELEKKKDNLSEEEYEKERQKIRDESKKKISELAKEKGWEEEEIEKHQKYYDLEYNNLWKTIEDYYEKISENKENEEKILENLSKYHYYLYEALLLLSKTKNLSEKEKEETEKEINELLKKTKESLKKFYELLGLDFEKNYEKHLNQYKKISEEEYKEKKTITEEDLENTNKILEKLKEI
	HHHHHHH
	0.935
	0.954
	0.427

	N14
	EEKEKEIKEYEEEYKKELEEKGETDKKTIEKKKEYTRELLEYKYKHKDKSYYEIYEELSEEKTEELVKKGKSYETLKEELEKLKESSLYIIKKEKNLNEEEKLKVKSKLDEIETKAKEKYLKKKGKSYEEITKLKKEKLEKEEEEKLKYYKDEKKKEEIKKEYEKKKEELDKEEKKKKEEEKK
	HHHHHHH
	0.916
	1.760
	0.468

	N23
	SEEEEHKEEIKRRSEELEKELKKYEEEGKDPIRSYTRDELEKATGEEVREDITPEEALERLIEEMAKRLGLDEREKKKVLLGLYEEIDEDSKYTSRETATLIQVRKLSRLLVEYKKDPERTKKEIKEYVENRIKRAEESFSKKFNGDKTVTEEEKEKWLEEELEKHK
	HHHHHHH
	0.935
	1.173
	0.450

	N12
	SREEIKEKHEKKLEEELEELDKKYKEEYGVDEETLKEIREKTKENWKLLLELLDKYAPEKYYEYFLETITKVLILQYKIQLQRYILETKYGVDKEEFNKELKKEYEEARKEAEEYLEKLKKSKDKSDEEIYEELKSKVEELLKEAEKLTEEAEKLLEELEKGGDEETKEKAKEKLIKASRLSFLIIYLTLYSSAYFKARETKKTEEEKEKYLEEMKKEIEKTMKKIEERSL
	HHHHHHH
	0.955
	0.622
	0.443

	N8
	SEVDVLLLILDELVKKSKDKEYAEKKWKETKEELKKLKTEEEKKKLLKKTIEELLKHEGKKEEEKEDVKYLSEKLTETYEKLEKNKTEEEKKKIWEETEKELKNYSKYSYELYKEIKKRVLENTGKLTGYKEYAKKLLEE
	HHHHHHH
	0.943
	1.016
	0.495

	N33
	DKEKEIKKLYKEYFETEEKAYQAYKNKDWEEYYKSYNKLIEIKKKIEEYKKSGDSEYKKSIEKAEKEREEKKKKLPEEVRKFYDELEEKINEELELEKSLEEIRKKSESGSELDKLRKETLDTYDEVSKLKEERAEKEKSSPEEKWKIYEENIKKKKEIIESEEDEEKLKKLLEKLKKEKEKLKKEE
	HHHHHHH
	0.915
	1.549
	0.449

	N11
	SKEIEQLKKEYEDKYNEWKNSGFLDKSDEEQIKELSDYLEEKIKKYTGIEELSEKTKNEIKESVEELYREHKKKYDDKEEQLRTTLEDILITVLVLKRLKEEYPEITNEEITYSLKVITRLRLWDIRNEGVSEEERRKKREEVIEEVYKEYLEEYPNISEEEKERFRKHLEKTAELYEEVRKEL
	HHHHHHH
	0.954
	0.802
	0.487

	N37
	SVEVKVTQIDDETWKFKTTITKENGEKEEKESTITKEEVKESYESEEEYESTKERIRKKFEDLSEKEKYTLSNLVLAITKKLKELYEEYGAKEVKVTIEPINGKPLDKETKERIKESIEELLKEKGYDVKVELE
	EEEHHEHE
	0.940
	0.660
	0.489

	N6
	SKELEKEEKSEEDGKTYYKLTVTKVSLRERNGKKYLFISEAEKTTTEETKEEDRKELKNITEEIMSKIEELWEKGLSVEEIKEKLKKELTPKYSEKGYKVEVELLHKEELDDEENRKKWEEYKKLAKEAGIEDVDDVETILHVKIK
	EEEHHEHE
	0.937
	0.939
	0.403

	N26
	STEVILLRDSRTGLYVLVERETKEENGVTHVTITVEVLKDEETARERARRLAEERGAKLTELPEQDPVDYLYETVKKNLEEGNKVTVIFRSDPETSDREETERLYEELSKRLKEEGYSDKVELRYEE
	EEEHHEHE
	0.939
	0.701
	0.403

	N32
	MKFKIKVSVNEDGKVSVDLTLEETRTENGEEKKKTINLNEKEKKEKLEELYQKALDNLKKGTEEDEKKAEENIQKAMDIIYEIIDKKIEEYKKKGYKVKLTISYELDLPEDLTEEQKERLKEWTTKNLQKVKEKLEPKVESIELET
	EEEHHEHE
	0.931
	0.588
	0.470

	N7
	MELKVDINSDEDGSKLAIFTEYKYENGKLKKKVKIYYNNEKAKKKAEELKEEYKNKGIEVELEKVEEEKFYDKVKNYIEEYLEKNKDLKKVEFNINEPDEKRKKEYEEYIEELKEKYKNIEFTL
	EEEHHEHE
	0.935
	0.548
	0.449

	N18
	TTKEEEIEIEYKGVKYSEKVTFTTDENGTTDGEINYNSEEEYENTYKNFKNKMKEKGLSEEDWIEALTKLFEEIFKKANGKITIKINLKDKKKQKEYYEEISKDVKKVEKKLGREINVET
	EEEHHEHE
	0.944
	0.828
	0.467

	N38
	KKLKITISEDENGNLKLTYTEITKDEETGKETEETSEYKDENGNYKLDKLFDEYDEWSDLPEEERKKKLKEKLLKYIEDVIKGTNKEYDEIYIEVEIKNGSNKERLELTNELLEEEAKKKGWSIEKNGNKTTYSN
	EEEHHEHE
	0.933
	0.774
	0.424

	N40
	KEYTYTYTTSDGSTVTVTIRINDDGTIEIYTNREPDTRRIPDRTRTITTYDKETGETTTMTITIRSKDGGDITERRTRSEEDSTWSRVSYEDATLTITLSDGTTYTEE
	EEEEEEEE
	0.919
	2.076
	0.467

	N22
	EKKEEKEEERKDGKKIKKKKITKELNADKVKVTLTITITDKKTKETEEYTYELNENKTYEKKGNGKTYTYNVTVTDEKTKETKKTTITITTKSSSEEDTEIKEELKIEGEGNEKNTVNIEIE
	EEEEEEEE
	0.901
	1.183
	0.474

	N16
	SISVTSTSSTTVTLQLTDDTTKETTTTTLTVGERTEVETKVTTSTDSNGKTTTTYSFKLAGHTVTLTNGSKTLTSTNNGTTHTATLTIEKDEETGKYYLKVSN
	EEEEEEEE
	0.904
	2.648
	0.477

	N1
	SSITVTINVTINFSKDKDGKYRVTVNINITVTETWDDGSTDTKTANYTDSAEVKQSKTDKNIYEANLTGPDITLTLTKTTPNTTNTSDTTTTTTTTSTTLTKTYEDKEKKRKITITTNITITTTTTTTDTTTTTTTTVTIKGIKINIKQSKKTLEEDIEKKTTYNYTITYTK
	EEEEEEEE
	0.915
	2.570
	0.450

	N4
	TETVTDDTTGETGTATLSNGKITGTGDLTTKTVTRQELIESKETLKLEETTTKTENGETITETKKQEITPEDLKNYPEEWTFYTLRVGNKTKTWLEITDENGKTHYYKLL
	EEEEEEEE
	0.906
	1.441
	0.427

	N3
	MKEETKDEESEGKKTRTTTVQDEKDGSTVTLTETSPSTVEWKDLSIEVERNSDGTITLTLTGGDLSYSSDGTITRRDSDTTTTVTITVKEGQTLTWSDGSTTTVQ
	EEEEEEEE
	0.904
	1.025
	0.468

	N27
	STLTINVEINLTDDNNNKYTASGTATLTSLGETETMTITLTDSNGNTKTYSYTFTKEDVDSKTINIKLEKSGLKKGDTVTQTQTVETTDSNGNTITKTYTLTVTYDENGNINISLS
	EEEEEEEE
	0.926
	2.474
	0.487

	N5
	SREETRDDDGTRELRYKNPFDGSEITIRSPRSEDFERVSTEVLLLELLETIGLLLSREELEELIKLLQEEYPEWTPDQALQWLRDTTEKTIKEAAEQGWNKEQAFELLLSSVPEKIAEYLKKLKEERETDEERRKQTEEDREEWEEELRERGYTISR
	EEEHHHHHE
	0.931
	0.926
	0.467

	N9
	KYKYTSKSSKGETIEIIIYKKDGEVHVDIYDGDKKITLEEAVTSYLLYLYRTHYKSYDKSDEEIWEELSKEYLKRKYSEEERKKKSLEEVKEEIKNEFLKKETYEEEIEYLKSLYDDPEKLKEYYEEKKERLENSALKPYYETAKKKTKEEGKELSKLEE
	EEEHHHHHE
	0.935
	0.737
	0.411

	N36
	ISYEKLDDNHSALIYDSEGTVKELIDEFKEKLLEVLGSEEKYEEFWNYLKSDPNLKVVVGLKGFKLTYKDGKVYFTADKNNKEQQEELKKVKDAGGKVEGNTLTAWTLDEAPLDYEGNWRLVILGDKSRHDTLKELYEKLK
	EEHHEEEHEEH
	0.933
	0.858
	0.416

	N30
	SLIISERKEEGETVTWDLSLSEDSNENEKKAWKRYFERYGLTDEEISKIESIRVEGTEEEVEKMYYYYKLELEIREKLNSEETEEKLEEIWRLSSKGTEENLKEAKEIIKELLKEIGYKEDVEKKAEEYLEGLQKYLDYLSKKFGITREQLGKRETRSKLYRESLENPEKYPLFKLK
	EEHEHHHHH
	0.931
	0.931
	0.487

	N20
	SSYEELQEWLRDGNREKFKEVLDELEKQMKKTGEKLEISTDKETLYDALSYTYSHRSEYDDETRWKFDSLLRILAVSSKYRGNYTSEERLEYYYKEEGKSEEERQKEVDRYKEYAKSNKDGKVTLTLTNEKGQKTTITW
	HHHHHHEE
	0.932
	0.825
	0.448

	N21
	SEEEEERRRRLERLRRTRPELVKKAKELKEQEKKSGKKVHVVLLLDRETGRNSRLLRLERELREEGKSEEEIEEELERERRRLLEEYGVESERERLELIAELFREEGLSDVELIETDREEVEKRIEEIEKQEKEGKPVVLIE
	HHEHHHEH
	0.936
	0.848
	0.456

	N29
	STELAKEYEKKSSEWLEKRKSGSEEEKKLYEKYKKEEQKRKDTKKKSEKYKSTVTITFNTDGTITVKLEEKDEDENISEEEKKEERRTLARETFDAYLQSRKNPNTTVTLTYKVSKKSLEGKDVEGLKDEIIRERRKEIDYYKNELKEPEELINLRKELLYELIDSLYKDDPERRRKLKEELE
	HHEEHEHHH
	0.930
	0.983
	0.472

	N31
	SEELEERLIKEFGSKEEYYSRSVVISESDEESRQLLEEIRQTLQSGLPREEQIERLQELLDKLIEISRNPELLRKYLDSVSKYYGKPLEEVLLEQYEKDSSKSPLEHLYQLFKETADTYYKKEGKKVDVSYEEKDGKKTLIIKE
	HEHHHHHEE
	0.930
	0.983
	0.472

	N15
	SERLERLRSWLEDRRKTASEEERPLLDHSLERLRELEELERKPEEELTEEEKARKEVLRQYSRMLETIESGSSDAPQIREFSKQWSTALDNSLENPGKEQTVTVDSTYSDEFQKLIREYWEALKKLSTESPYKITLKLTTKTKDGSEKTETITITLSEEQAKDERTLLQSL
	HHHHEHEEH
	0.935
	0.694
	0.473

	N19
	KKEELERLEKEMKESETSESYKKNTVEYLILKKGIKEEDKEKFTEEFNKEVEKLSKEIIEKIKEDRKKGEKSTTIEKTFDLSKSEEELEYESSVYSTAMVKAAEELGYKNIKELSREMVLAKKVIELAKKKGLKYVKVTTTFKEDGTVEVEIETEDESILKEAKESLK
	HHHEHHEEH
	0.933
	0.994
	0.452

	N24
	SEEIDKRVEEFWDRVLSENKEYKNWEDVAKAIWDEIEKKAKEEGKTLSEYLYEKLKKVIDENPNKSIEEIKSLFLKELLSSLDSKLSKTMLKELEKTESELESEEEKNEFKNKIYDKLLEEYEKATGEKIEIELSKDSEGKIKIKVTYTDKNGKEETYE
	HHHHHHEEE
	0.938
	0.880
	0.456

	N17
	DEVWKENIEREKKKYPDWSDEEILIKWTFETLELIIEALEKIGITEEAKELKEELEELKKKTKNLQDLIDYLEKWLKEEIGEEEYKERSEKEREKSKITDEKLKRWEVTTTLYIDYLKERFEKKHPEYKLNVETKIEKGKDRKIIVSISNSKTGEKLYETEI
	HHHHHHEEE
	0.939
	0.753
	0.475

	N10
	LDDQIEYYEKLKEEAEKKGYEKLAEKLKKLKETYEEYKKKGNTTENRTERNNKYLEILGTWTDEEIEEYYEVLKEVYKDKSKEYIETHKNHTKYSYDFVKEAKKKGLKVTVTTTIEEKDGKAKLTTEVKGISEELKETAKKAYELYHKLLSEYLKEKKGIKEVETETKF
	HHHHHEEHE
	0.935
	0.869
	0.467

	N13
	DKETYERNKNTINEYLKTKDKSIIESNEETKRVIDILKKEENLKTVEEIIESNMKKYGAKKNSKGELEVTFKTIEEAYEFIREVSEELSKKFPELKPYLESIEKYSESKEEYINDFVNLLNVAKDYSGRTDYKKLKYSKNSDGSYSITL
	HHHEHHHEE
	0.940
	0.752
	0.471

	N2
	SKKELEEREREKRKELAKSKTEESKKKLLDYYVESELQIEEKKEKGEPESEVEEEKEKLDKEIDEDIDIYYEDKTEEEKKKEKYNFKTEIYREVLRQRALRYASKEELTEEKIRELVRELKKKMDEIRDKYKVKSKEEVDNEVRRMSYETADYLHDEKGLLTEEQRELWRKVVEKEV
	HHHHHH
	0.916
	1.569
	0.482



	




	 



	
Supplementary  Table 5. Information about novel 7 helix designs and their MaxTMscore
	name
	pLDDT
	ScRMSD
	Sequence
	Local search MaxTMscore
	Foldseek MaxTMscore

	H7_0
	0.954
	0.802
	KKEIEEEKKETEEKVEEDKKSGFLEKSDEEQEKKLTEYLKEKIKKETGIEELSEETEKEIEESVKRLWKLYKKKYSDREKQLEEMYDSIMKTVLVLKRLKKKYPDLTDEELTESIKLISELEEWDIENPGSSEEEREEQEKKAIEKQYERYKKKNPDDTEEERKRRKELLEETSKIYREVRKEL
	0.425
	0.498

	H7_1
	0.933
	1.055
	KKETEEELKKWKEEYQKKLEETEERSESEEELEKTAEELSKEYEEKIEKLEKEKSPLSKEELDKYLKEFKEELLERLERRRERRREEELEKRRKEYEETLKKSSDLSEKNKEKLKKRLEKELEYEEKRRELELERKRLEWEKKLLNLPEEEYERRKEEIERKEKEVEEEYKKYIEETTKEDKKEMDDKYEKLKKEGLTEEKRKEYYKYLDDIEKMWEIYAETTKKEEWKEHYKQIKEHSKKIKEKVEKE
	0.434
	0.602

	H7_4
	0.917
	1.474
	KEKLKKKLNELSEKYKKESDRDEEELNKSIEIVKRFFFSEEYGEGEKNGSYLLDLRRYMELEAKGTLEEELTEEEKEELKKSGVQLMKDIMRKIIKLREEYSEEERDIVEDTLRLLTEFIYKTLKEELKEYLDDEEATKKTYETLTKYLKEASEELKKEYSKEEVDEIKKEYEKILEELKEKEEK
	0.496
	0.477

	H7_6
	0.944
	0.634
	EDEEIDKKLEEYFELVREREERLVKARQESKTVDEYIKKDREIERERWEKMADLYLKDEEDYEEKKKELSEIHEEELERLEKLDRKNRELVERALEKFTKEEWEEHARRVLERLRERREELKERLKSLKDSKHKLVYLNSEERYIDYRETELWYVEKLGVSKEEALELYRERIEIIEESLVRAGVITEEEAEERKKRRIEEMREELE
	0.461
	0.476

	H7_18
	0.935
	1.173
	KKEEEKKKKIEEEVKKLKEKLEKYEKEGKDGRRSLVRDEYEKASGEESEDDITENEVLNKLIKEMSKYEGLNEYEEKKILYGLYSEIEEESKYTSKEEATLMYVLKLSRLLIERKKNPEETGKEIRKIMERYIEKSEKKIKEKFNNDESITKEEEEKYLNEELEKQK
	0.426
	0.449

	H7_26
	0.915
	0.956
	SEEEEILQKLEEHLTSFNGKSFSLRQLYEIVKTLEDTYREMIEEYKKTKDLEKSREKAIEEIRKRFQELSEKHSSLDEEELKRIVEKIEKRLKEWTKEKKSIEEVEKYLEELREIRDQLEELLSTLDPELSTEEQIEYWRRELEEAKKRSEEEYKKLLEKYRELVERMEETEEKWEEFL
	0.483
	0.469

	H7_27
	0.916
	1.760
	REKEKKIEEYTEELRKRLEEEGEEDEERIKKRQEETRRILELKYENKELSDEEIYEKYAKEKVKEMIKEGKSLEEVEEELERMEYSASFIEEREKNLSEEEKEEKKSKYEEIKTKALEEYLKEKGKSYEEIYKRKKESLEEQEKRLLEKYTDKEKKEKIKEETEKKLEELDKELEKKKKEEEK
	0.447
	0.510

	H7_33
	0.935
	0.954
	EKEKEEKLNEIFKKSVKELYELEEEKEKLSEEEYEEKYEKILEKTKKEVKEISKEEGESEEKIENDVRLTEMTYKRTRKHIKENYEDIKKNKEKKEEILEELSKYHYYLFKALRLQKELKYKSEEEKKKKEEEIEKLLKKRNESLEKYLKLLGKTEEEEKNKILESELKVTEDLYKNEKLISKEELEITKQILEKIKEL
	0.456
	0.475

	H7_50
	0.944
	0.703
	EEEETNLLLMKYVIYEEIEETEKRGEEAKKELEKEGKKERLKRTDELVDEKIREDLGIKESKEERDKKKKEAKEYSKEQKKKTEKYLEEHPELKEKVEELKKKRKELTEELYEEYSRLPKTLENELKYSDSLISETRRVQIYELEKKGATLKDLLDTVLKNLELRKKVHREQLRYYRENEAEELGMSREEIEEQERRIEEIIRKIEEYYKETAEEL
	0.488
	0.464

	H7_55
	0.912
	2.088
	ETEDLKKEIKELYEEQIKKVKELTKEVSSLIKTEESREELKKKIEELLKETKETTEEIIEKIKKAFEKLDKEKKKEEEYKKLIEEILENLSKLNDSYLDLNEKLWEETEEEQREEERKERVKELEKEREKIEKKKEELKKKKKKESKEEKKKLEKKIKKYEERSKVLKENAELLEKDYTSKPEVTDRLKKQELKEKEEEYEEKIEEAKKKGDEEKAKKLEEERKKKKEELEKERKEEVEKTKEEYKEEEKKREERRKEYKEKLEKHKKKHEEKIEELKKKKKVSVEELEKLIKELTEDSEKLTEETLKKVEEEREEYKKK
	0.499
	0.495

	H7_58
	0.906
	1.095
	SEKKEKERIEKEKKRYKESYESGKTTEWEKQTIRILSNKKKLEKSKKTLKEMKEKGELKEEWTEEEVEELIERLEKTIEQLDKYFENKGVKDYESLKKQIEKDYNKIKESEEAKKKNDKSKEEEVKKYEEELKKRVEFEESLSRDKPAEENLLEESKKDLEEAEKYLEDNEEWKEYKKKIEEEEEKKLK
	0.478
	0.512

	H7_93
	0.916
	1.569
	EEKKKKEKEKEELKKKAKSKKEEDLKELHEYFVKKKIEIEKLKEKGESEEEIKKKEEEHEKEIDELIEIITEDENEEKKKQKKTETHLKIEEEVHRKRMEDRAKKEPITEESIKSDVKDLKKDYEEIRKKYKTKSREEMEKKMRETSEKTAEYLQKEYGILTEEQKKLWRETTEKES
	0.453
	0.552

	H7_101
	0.928
	1.646
	STEELKKAIEDYSEKLLKGEESDLDEETRKRIEELIKEEIEEYKEYEEYIEKSKDLSEKERVKKVKEKEKEDLLEEWEKESEEERRERRYTERVILETVSEKTGDESLKEDAKIEEEVYEESEEKLKKEKSLSKEEVVEDYIEKLEEKFKTEKETSYLDHKKKEIEAYKLYEKLRK
	0.468
	0.479

	H7_118
	0.915
	1.549
	KTEEKIEKLYEEYLKTELEYVKAEKEGNEKKKLEKYKELLKIEKEIEKLKESGDKKIKESIEKAEKKREEEIEKLPEEERKRIQEIREEIKRERELEKKLEEIKEETKDGSEESKEWKEALETLEEVEKLREERAEKEKKSPKEKEEIYKENLERKEKLIKAKEDPSTRQKYLEELKKELEEEKKKK
	0.449
	0.463

	H7_122
	0.943
	1.016
	IELDVLILVLDTLVKKSKDKEYAEKLWKETKEELKKKKTKEEKIELLKKSIDELLEKEGYSEEKKKDVKYLSEELVKTRKELEKEKTEEEKKEIWEKTEKKLKEYSEYAYELYKEIRKDVLEKTGKIDGYKEYAKEIWEK
	0.463
	0.453

	H7_137
	0.955
	0.622
	SKEEIKKKATEKLEKEVEKISEEYKERWGMDEETLKKIKEETEEDWKRLLELLDKYGTEKYYEYDLETTEKVLTNSYKNRAQREILEKEFGVDKEKFNEKLKKAEEEARKRSEERLEEWKEKKEKSEEELYKEEKERTEKLLEESEELLRRSEELLEKAREGADEKTIEEAEKTLIEAEKLNTEILRDTLYYSALRKARETEKTEEEREEKLEEMEEEIEKTMEEIEKNRQ
	0.474
	0.575

	H7_141_0_14
	0.929
	1.075
	RKKEIEEHAKTWVKYKVLKIKELEGELSEEEKEELKKTEEESDKKSEELEKEKEKYGRKEVRKEWKEAYKKEIEKIEDEKTKAILELVLETEESLRENYYRYKEEKKSEEEILEETKKNFKKIKEKMEKLVKELGVNEETLKKLLREEVEEESEEWKKEGLSEELSEKFKEILDEELEK
	0.491
	0.562










Supplementary Table 6. Information about selected scaffold for mirror topology.
	Fold Name (PDB ID)
	Fold Type / Function
	CATH Classification
	Structural Features

	1ABE
	Response regulator
	3.40.50.2300
	Rossmann-like fold with 3-layer (α/β/α) sandwich topology

	4GT8
	Histidine kinase-like ATPase
	3.30.565.10
	Two-layer α/β sandwich, typical of signal transduction ATPases

	1QYS
	De novo designed fold (Top7)
	3.30.1710.10
	Designed fold with unique α/β arrangement not found in natural folds

	2LCI
	P-loop NTPase fold
	3.40.50.11230
	Rossmann-related topology with nucleotide-binding elements

	2J3W
	TRAPP complex component
	3.40.50.620
	TRAPP-domain fold with α/β/α sandwich and curved β-sheet

	1SKO
	β-lactamase-like protein
	3.30.450.70
	Compact α/β fold found in dynein light chains and β-lactamases






Supplementary Table 7. Information about mirror fold designs with experimental validation
	Rename
	sequence
	name
	pLDDT
	RMSD
	Max TMscore

	M1
	MYWIVEVEEDENGNIKKVYVKYWTDEELKEGKYSKEELEEWEKREEELIKETKKYEEENKEDESKKELIDDRKRDENGNEKRDIYIPAIKYENKGYVSYLRLTEDTDEEKRKEYLEKSKESLEKILDYLKSKKDKGVTEEDIKKVEKVLEKVKSKI
	sketch7_2_T10_17
	0.849
	1.600
	0.445

	M2
	KSYRGSIEYDEDGNLNIHKPVLAETEEELKEKLTEEEQKEYEERRKKFSEEYEKAKKLKEQGDKSVYSYHYKLTDENGNTKGEIIYITDEKDKNKLKVYVELYNTENEEDKKKQKEALKKVIEKLTEWYNKYISKNKDEETQKKFEEFLKQLESLL
	sketch7_1_T20_56
	0.877
	1.630
	0.444

	M3
	MYVYHRLEVDENGKVLYYDSKFYKDEKEYKENISEEEEKEYKDYFEELYNKSKKLKEEKDKNYTIHYNEKEYTTKKDGTKEISYGLVHIEHKDGSLESAIIINPSKNKEEEKKKLKKAKEHLDKVSEYLEKRLDKGVPQSTLNSVKELRDTISKYI
	sketch7_0_T20_84
	0.928
	0.852
	0.452

	M4
	SKEEKIKEFKEKIEKTKKEIKEKKKDYYLEYEVKDGEAKEPELKEISDEEAEKKIEEYKKYRDELKKSGKEKDYNIKEEEEEEYNEETKDTSRYVYIHIENKKDKKNRKSLVYYKSNKKTKNEELFKKFEDELEKIYETYKKNL
	sketch6_2_T20_50
	0.899
	2.131
	0.392

	M5
	KEKKTDEEIRNDLKKAKKNIDKEDISLRLTIDKNGEKKYSYNDESKITEEEKKYYEQTRKKLKEDYEKNKNSDSNYSYYKKERKNSKTGETNSLEILKKKSSDGSSKTEYYLYLKISSSDEDEEFKKEAKEALDESIDEVDNSK
	sketch6_2_T10_28
	0.886
	2.339
	0.395

	M6
	SLEEKKKEIEELLKRIKEEYESKAFTAYLYYESNGKMEYATTEEELNKEETQKKIKEYKKKAEYYENTEELKKKGVEVEKEEIKRTENGEERTDEYIYIKDKENPENNFTLLTINRKEPITDKEDKEKLKEMIDKYEENLKKQL
	sketch6_1_T20_61
	0.915
	0.703
	0.383

	M7
	SEQEFLDKAISYLDEARENLTKRPFYYYHSMDEEGNSKSANSEEEYKKKETQDFKERVLKKLEELKNSKDKDKYEIKEEKYEYTEEENGKKKKYKIEYRYARKDGKLKAYYLEIYSSDKMKDEKTIKETKERLDEIKKELESLR
	sketch6_0_T20_86
	0.944
	1.082
	0.373

	M8
	SLEEVKNAQKELADYLKSDSNSENFSYEEEMTIKNTQGKENKYSRKLEVNKETGEVKTEYNLEWQGSQEQKDNLLQLEKKELEELKKIYEKSSSTDEIITETISMDSSGNVTSDDESVKKSIQDLYNTYKSKLDQGYDINQKEEKLNLSSGKDKSLDYSQSEVSSTNKNLTININIRLPKSAYEHAKNFIINHFQAHKSFLENS
	sketch5_2_T20_126
	0.918
	0.800
	0.379

	M9
	MIVYLNLLYSTSREGHEEALEMIKETIEELKKGEKNIKKIKLNLEDVDEELKKKTKEKIEESTKKIEEKVEKNNVEKYVYNIYLSADSSDRESIEEYLKFLEKVTEYILKEIEKGNSVSVTYINFTDSTETEEEKRKKTKEKSEELLKKIEAQSETGIDEVTVLYTPSDEELSNETKKLVEELKEEIRKEREK
	sketch4_2_T20_24
	0.914
	0.769
	0.406

	M10
	RERRIETDGEVNEEDTKKAIEKLEEANKKLKEGDKYVSYSEISHTSESKEYVEKIRKEWEELNELSKEYYETTGATVSNILYIDNLKKEHKEESEKLTELIKQWRKLLQKAKEKGTKTISFHLVLGDKLESRKKTLDASEKWIKELEEDDEEWDGDELSYYSISKPSKNEELRKKYEEKQEELERLLRESGES
	sketch4_1_T20_24
	0.818
	1.460
	0.396

	M11
	KNSLEINVNYSYENGKETEIKTEYKLDLPDYDEEKKKEIKEKLEKKLKELKELIEEARKKGIDGLKINLNFKSENVNEEDFDKFYEKLFKKIEETKEKIKEALEKKKPLTLNTNLEYKTEKDKTIYKEEIDEK
	sketch3_2_T20_47
	0.842
	1.782
	0.508

	M12
	MFNLKAKLEYDGSKGEEPKLEIEKEIDLNEENKEKLEKETKELEESLKKLKEILEEEKKEGRNDIKVKIEISITNATEDEIDYVIKKLKEITEKIKKLKELLEKRKNGSSEKYEYEEEEEKNNTKIKTKIELK
	sketch3_1_T20_76
	0.889
	0.874
	0.499

	M13
	SVKLDIKSDLHSENGKITKDESEYKYEVDEEYKDELGKIVEELKKNVEELKKEVKKLIEEGRKNVKLEFNLKIENTKDEDIEWIKEKLKEINKEVKEITEKLKKLSSNESYKYEKKYEDENIGFKYELKLEVE
	sketch3_0_T20_35
	0.927
	0.623
	0.426

	M14
	SEEKEKIEEIKKETKKKIDSGDKNVKTEEQEIELDETTTDEEVVDLVNYIYDSIWENEEYISKKKKKNVSLEYKYKITKTRKDGSKTIIEIEYKSYFKDTYTFSEEEKEKTRERRETMVRTSLETKKDQEEEEEYKSDNYEYKEKLKITHE
	sketch2_2_T20_24
	0.943
	0.631
	0.500

	M15
	SELLKETEEAYEKAKKKIEENPEHADITINFNKSGESISLEDIEKSIFKLLDLSSYAVKSKNEDKIKKVNLNINLNVNTTYSDGSTLNVNLNITIENPGDYEEWKKFLDKKKEEIKKTFDEIKETKKPKTYSYSYSDSTTKTSLNLTINYK
	sketch2_2_T10_70
	0.895
	1.315
	0.467

	M16
	SESKKLIEEAKKEFDKQLAEGKKEIDIEIEYPKKKYDENYKEALEFIKLNSELRVEYVKKSREAGVEKLTIKTKVKLEPTENSDHKLDYEYEEEMSKKALEKTDEKEYKEKLEKEYKKIEETVESNKDYEYEEEYEDKETGYKYKKKVEIK
	sketch2_0_T20_65
	0.933
	0.755
	0.469

	M17
	SKEMEEFNKEIEEYKEELKKSKEEINIKFPYKKYTENVSYEELKTEKTKLIDLLKEIYNTTKEKKLKKVKFEYKREYSYKTEDGSEVYIKLEISASNLNKETNYEEKTNDFEKKFKSSLDKAEKSTEDLSEEYEYKDDKSGLKLNYKLERK
	sketch2_0_T10_100
	0.901
	1.111
	0.428

	M18
	KRTHSLNLDIDIDFKGKDKNINKEEQNEIKETLEEQKNYLKTLLENADTGKTVSYNSYKKEYKSGLTINKSGDDISSDSTETKTLSLNINYDDKKTGNKLNINLSLKLTSIKDSRETIEKALENVEKIEKWIEESLSTGKSYKYSYSYTEEK
	sketch1_2_T10_81
	0.908
	1.674
	0.412

	M19
	SNKKTIKSEVDITRKKTDPKRDKEMKEKTQQKLDQNESNTNNYLNNIDNYDKESETENKTEETEDFTINNNTTYTKEKDNKKYTYNQKTTITDKKSGSKVNINITITNTDKTWSDEFKQKYNNSYQNIKNSINTSFNTGKNIKKNNEESLEY
	sketch1_0_T20_117
	0.881
	1.977
	0.502

	M20
	MKYYESIIKIGVSEEEQKELLEKTKERIEELRKKIEEGSDEEYSYSEISYDESLSEEHKKILERIKETNKKIKEKLKEGDVYLSIYITSSTELVKKEDLEEILEKNEEYLKKLEEGEEKPYYSYTKLKGVSKELEESAKELEETVREVYNKT
	sketch0_2_T20_89
	0.844
	0.875
	0.450

	M21
	KIRSTLLIILKASEETLKETIEIIEEELERLKELREQGRRERTSTVKLTLSDDVPEEDREWLEETIREIKEELDKLSDDDIPGPIIVTYSNDGVSEEEKEEGKRTLEEYREELRERKENIPSRILLSNLESEELEKELREKYEELDQLLRSL
	sketch0_0_T20_43
	0.874
	0.735
	0.430
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