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S1. Polynucleotide-binding region predictions 

Polynucleotide-binding regions (PBRs) were predicted based on conserved structures (arginine-rich regions, beta sheets, beta turns and 

disordered termini), as well as via two previously existing XNA-binding prediction tools, Pprint and DRNApred. The predictions were 

trained and validated using separate sets of proteins containing known PBRs, as detailed in Sections S4.1 and S4.2. The Matthews 

Correlation Coefficients (MCCs) were calculated for each protein as a means of evaluating the prediction. The distributions of MCCs for 

all prediction are summarized in Table S1. Based on these results, the combination of ARG rich regions and Beta turns was selected as the 

best overall PBR prediction method.  

 

Table S1: Predictive power of structure-based and existing (Pprint and DRNApred) methods for predicting polynucleotide-binding regions 

(PBRs) in training (n = 36 PBRs, 25 proteins) and validation (n = 57 PBRs, 40 proteins) sets of virus capsid proteins. An ‘x’ indicates that 

the structure was included in the overall prediction, which may combine predictions from multiple structures. The row in yellow indicates 

best overall prediction.  
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Training Validation  
x    0.32 ± 0.29 0.27 ± 0.32  
 x   0.05 ± 0.23 0.06 ± 0.13  
  x  0.07 ± 0.20 -0.01 ± 0.11  
   x 0.16 ± 0.31 0.11 ± 0.39  

x x   0.30 ± 0.29 0.25 ± 0.31  
x  x  0.34 ± 0.28 0.26 ± 0.29  
x   x 0.28 ± 0.25 0.24 ± 0.39  
 x x  0.07 ± 0.21 0.03 ± 0.15  
 x  x 0.19 ± 0.30 0.14 ± 0.33  
  x x 0.20 ± 0.25 0.10 ± 0.33  

x x x  0.29 ± 0.26 0.24 ± 0.28  
x x  x 0.27 ± 0.26 0.22 ± 0.38  
x  x x 0.28 ± 0.23 0.24 ± 0.36  
 x x x 0.20 ± 0.24 0.13 ± 0.30  

x x x x 0.27 ± 0.24 0.22 ± 0.38  
Pprint 0.22 ± 0.27 0.19 ± 0.28  

DRNApred 0.17 ± 0.23 0.11 ± 0.19 
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S2. Empirical isoelectric point data by method of measurement 

The empirical isoelectric point (pI) values for the 32 viruses in this study are shown in Figure S1, colored by method of pI determination. 

Electrophoretic mobility tends to be associated with lower pI measurements. However, there are few comparisons between electrophoretic 

mobility and alternative methods (such as isoelectric focusing and aggregation). In addition, some of the lowest isoelectric point 

measurements (HHAV and AAV4) were determined via isoelectric focusing. Confirmation of both the low and high range of isoelectric 

points by multiple methods would be invaluable in determining potential bias in these methods. 

 

Figure S1: Distribution of empirical isoelectric points (filled circles) based on method of measurement. The theoretical charge of the 

(unmodified) virus capsid proteomes from pH 0 to 14 is displayed as color bars in the background. Based on unmodified theoretical 

charge, empirical pIs would be expected to fall within the white region of each bar. 
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S3. Empirical isoelectric point data 

The empirical isoelectric points (pIs) used in this study are supplied in Table S2. While many empirical pIs were summarized from 

Michen and Graule’s review (1), citations to the original papers are supplied here for reference.  

Table S2. Empirical isoelectric point (pI) values from the literature used in this study 

Abbreviation Virus pI Reference 

AAV4 Adeno-associated virus – 4  2.6 (2) 

BDMV Belladonna mottle virus 6.3 (3) 

BP29 Bacillus phage phi29 4.2 (4) 

CCMV Cowpea chlorotic mottle virus 3.8 (5) 

CMV Cucumber mosaic virus 4 4.7 (6) 

CPaV2 Canine parvovirus 2 (Dog) 5.3 (7) 

CRPV Cottontail rabbit papillomavirus 5 (8) 

CXA21 Human coxsackievirus A 21 6.1 (9) 

CXB5 Human coxsackievirus B 5 6.75 (10) 

EBFR Enterobacteria phage fr 3.5 (11) 

EBGA Enterobacteria phage GA 4.1 (11) 

EBGA Enterobacteria phage GA 2.1 (12) 

EBGA Enterobacteria phage GA 2.3 (12) 

EBMS2 Enterobacteria phage MS2 3.9 (11) 

EBMS2 Enterobacteria phage MS2 3.5 (13) 

EBMS2 Enterobacteria phage MS2 3.1 (12) 

EBMS2 Enterobacteria phage MS2 3.9 (12) 

EBMS2 Enterobacteria phage MS2 3.9 (14) 

EBMS2 Enterobacteria phage MS2 3.5 (15) 

EBMS2 Enterobacteria phage MS2 2.2 (16) 

EBMS2 Enterobacteria phage MS2 3.3 (16) 

EBMS2 Enterobacteria phage MS2 3.5 (16) 

EBMS2 Enterobacteria phage MS2  3.9 (17) 

EBQB Enterobacteria phage Qb 4.3 (11) 

EBQB Enterobacteria phage Qb 1.9 (12) 

EBQB Enterobacteria phage Qb 2.7 (12) 

EBQB Enterobacteria phage Qb 5.3 (14) 

EBSP Enterobacteria phage SP 2.1 (12) 

EBSP Enterobacteria phage SP 2.6 (12) 

ECV1 Human echovirus 1 4 (10) 

ECV1 Human echovirus 1 5.1 (9) 

ECV1 Human echovirus 1 5.6 (9) 

ECV1 Human echovirus 1 (4CH-1) 5.5 (17) 

ECV1 Human echovirus 1 (R115) 6.2 (17) 

ECV1 Human echovirus 1 (V212) 6.4 (17) 
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ECV1 Human echovirus 1 (V239) 5.3 (17) 

ECV1 Human echovirus 1 (V248) 5 (17) 

ELV Erysimum latent virus 4.7 (3) 

HAdV5 Human adenovirus 5 4.5 (18) 

HHAV Hepatitis A virus  2.8 (19) 

HRV2 Human rhinovirus 2 6.4 (20) 

HRV2 Human rhinovirus 2 6.8 (21) 

MEV Mengo encephalomyocarditis virus L 8.1 (22) 

MEV Mengo encephalomyocarditis virus M 6.3 (22) 

MEV Mengo encephalomyocarditis virus S 6.8 (22) 

NOR1 Norovirus VLP 5.3 (15) 

NOR1 Norovirus VLP (Funabashi, Norwalk) 5.9 (23) 

NOR1 Norovirus VLP (Kashiwa) 5.5 (23) 

NOR1 Norovirus VLP (Narita) 6.9 (23) 

NOR1 Norovirus VLP (Seto, Hawaii) 6 (23) 

PHIX Enterobacteria phage ΦX174 6.6 (24) 

PHIX Enterobacteria phage ΦX174 7 (25) 

PHIX Enterobacteria phage ΦX174 7.3 (25) 

PHIX Enterobacteria phage ΦX174 7.5 (25) 

PHIX Enterobacteria phage ΦX174 7.8 (25) 

PHIX Enterobacteria phage ΦX174 6.6 (26) 

PHIX Enterobacteria phage ΦX174 6.4 (27) 

PM2 Pseudoalteromonas phage PM2 7.3 (28) 

POL1 Poliovirus 1 6.9 (29) 

POL1 Poliovirus 1  7.4 (19) 

POL1 Poliovirus 1 (Brunender) 7.4 (30) 

POL1 Poliovirus 1 (Brunhilde) 7 (31) 

POL1 Poliovirus 1 (Brunhilde) 7.1 (17) 

POL1 Poliovirus 1 (Chat) 7.5 (32) 

POL1 Poliovirus 1 (LSc2ab) 6.75 (10) 

POL1 Poliovirus 1 (LSc2ab) 6.75 (10) 

POL1 Poliovirus 1 (LSc2ab) 6.6 (9) 

POL1 Poliovirus 1 (LSc2ab) 6.6 (17) 

POL1 Poliovirus 1 (Mahoney) 8.3 (33) 

POL1 Poliovirus 2 (Sabin T2) 6.5 (9) 

PRD1 Enterobacteria phage PRD1 (PR722) 4.2 (25) 

PRD1 Enterobacteria phage PRD1 (PR722) 4.3 (25) 

PRD1 Enterobacteria phage PRD1 (PR722) 4.3 (25) 

PRD1 Enterobacteria phage PRD1 (PR722) 4.4 (25) 

RCNM Red clover necrotic mosaic virus (A) 5 (34) 

RCNM Red clover necrotic mosaic virus (B) 4.8 (34) 

RCNM Red clover necrotic mosaic virus (C) 4.6 (34) 

REO3 Mammalian orthoreovirus 3 (Dearing) 3.9 (33) 

REO3 Mammalian orthoreovirus 3 (Dearing) 3.8 (35) 

REO3 Mammalian orthoreovirus 3 (Dearing) 3.8 (36) 

REO3 Mammalian orthoreovirus 3 (Dearing) 3.8 (36) 

REO3 Mammalian orthoreovirus 3 (Dearing) 4.4 (36) 
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REO3 Mammalian orthoreovirus 3 (Dearing) 4.8 (36) 

SBMV Southern bean mosaic virus (Var 1) 3.9 (37) 

SBMV Southern bean mosaic virus (Var 1) 6 (37) 

SBMV Southern bean mosaic virus (Var 2) 4.3 (37) 

SBMV Southern bean mosaic virus (Var 2) 5.6 (37) 

SBMV Southern bean mosaic virus (Var 3) 4.2 (37) 

SBMV Southern bean mosaic virus (Var 3) 5 (37) 

SBMV Southern bean mosaic virus (Var 4) 3.6 (37) 

SBMV Southern bean mosaic virus (Var 4) 4 (37) 

ScrMV Scrophularia mottle virus 4 (3) 

ScrMV Scrophularia mottle virus (Anagyris) 4.4 (38) 

ScrMV Scrophularia mottle virus (Czech isolate) 3.9 (38) 

SRVA Simian rotavirus A (SA11) 8 (10) 

TBMV Tobacco mosaic virus (Cucumber) 4 (39) 

TBMV Tobacco mosaic virus (Cucumber) 4.9 (39) 

TBMV Tobacco mosaic virus (Green aucuba) 4.5 (39) 

TBMV Tobacco mosaic virus (Holmes’ masked) 3.9 (39) 

TBMV Tobacco mosaic virus (Holmes’ rip-gras) 4.5 (39) 

TBMV Tobacco mosaic virus (J14D1) 4.2 (39) 

TBMV Tobacco mosaic virus (Ordinary) 3.9 (39) 

TBMV Tobacco mosaic virus (Yellow aucuba) 4.6 (39) 

TYMV Turnip yellow mosaic virus 3.6 (3) 

 

 

S4.  Virus capsid proteins  

S4.1. Experimental set 

Table S3 provides a summary of capsid proteins for viruses with empirical pI data used in this study for all pI predictions and PBR 

prediction training. Protein sequences, DNA- or RNA-binding regions (PBRs), and information about the number of copies of each protein 

in the virus capsid were obtained from the UniProt database (www.uniprot.org) (40) and additional references as noted in Table S3. Where 

information was not available for the copy number of minor proteins within the capsid (“Unknown”), those proteins were not included in 

the pI calculation. The “Binding Regions” listed in Table S3 were used as a training set for predicting PBRs throughout the entire 

experimental set of proteins. 

http://www.uniprot.org/
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Table S3. Viral capsid proteins referenced for pI and PBR prediction in this study 

Abbreviation Virus UniProt Entry Protein name 

Copy 

Number 

Binding 

regions References 

AAV4 Adeno-associated virus 4  O41855 Major capsid (VP1) 60 119-125, 

139-145, 

165-171, 

298-305 

(41, 42) 

BDMV Belladonna mottle virus P15158 Capsid (CP) 180  (43) 

BP29 Bacillus phage Φ29 B3VMP4 Capsid fiber protein  (P8.5) 165  (44) 

BP29 Bacillus phage Φ29 P03681 Primer terminal protein (TP) (TP) 1  (45, 46) 

BP29 Bacillus phage Φ29 P04331 Tail knob protein gp9 (Distal tube 

protein) (P9) 

6  (44, 47) 

BP29 Bacillus phage Φ29 P04332 Portal protein  (P10) 12 1-14 (44, 47, 48) 

BP29 Bacillus phage Φ29 P13849 Major capsid protein  (P8) 235  (44, 49) 

BP29 Bacillus phage Φ29 P15132 Morphogenesis protein 1 (P13) 2  (44, 50, 51) 

BP29 Bacillus phage Φ29 P20345 [1 – 691] Pre-neck appendage protein (gP12) 12  (44) 

BP29 Bacillus phage Φ29 P68930 Proximal tail-tube connector (P11) 12  (44, 46) 

CCMV Cowpea chlorotic mottle virus P03601 Capsid (CP) 180 11-23 (5, 52–54) 

CMV Cucumber virus (FNY) P69466 Capsid (CP) 180 10-22 (5, 52, 55) 

CPAV2 Canine parvovirus 2 (Dog) P17455 Major capsid, 143 AA N-terminus (VP1) 6  (56–58) 

CPAV2 Canine parvovirus 2 (Dog) P17455 [144-727] Major capsid, smaller variant (VP2) 54  (57, 58) 

CRPV Cottontail rabbit papillomavirus 

(Kansas) 

P03102 Major capsid (L1) 360 497-504 (59, 60) 

CRPV Cottontail rabbit papillomavirus 

(Kansas) 

P03108 Minor capsid (L2) 72 1-9 (60, 61) 

CXA21 Coxsackievirus A21 P22055 

[1541 – 1562] 

Viral protein genome linked (VPg) 1  (62) 

CXA21 Coxsackievirus A21 P22055 [2 – 69] Inner capsid (VP4) 60  (62) 

CXA21 Coxsackievirus A21 P22055 [342 – 581] Capsid (VP3) 60  (62) 

CXA21 Coxsackievirus A21 P22055 [582 – 879] Capsid (VP1) 60  (62) 

CXA21 Coxsackievirus A21 P22055 [70 – 341] Capsid (VP2) 60  (62) 

CXB5 Human coxsackievirus B5 

(Peterborough) 

Q03053 

[1519 – 1540] 

Viral protein genome linked (VPg) 1  (63) 

CXB5 Human coxsackievirus B5 

(Peterborough) 

Q03053 [2 – 69] Inner capsid (VP4) 60  (63) 

CXB5 Human coxsackievirus B5 

(Peterborough) 

Q03053 [331 – 566] Capsid (VP3) 60  (63) 

CXB5 Human coxsackievirus B5 

(Peterborough) 

Q03053 [566 – 851] Capsid (VP1) 60  (63) 

CXB5 Human coxsackievirus B5 

(Peterborough) 

Q03053 [70 – 330] Capsid (VP2) 60  (63) 

EBFR Enterobacteria phage fr P03614 Capsid (CP) 178 32-105 (64–67) 

https://www.uniprot.org/uniprot/O41855
https://www.uniprot.org/uniprot/P15158
https://www.uniprot.org/uniprot/B3VMP4
https://www.uniprot.org/uniprot/P03681
https://www.uniprot.org/uniprot/P04331
https://www.uniprot.org/uniprot/P04332
https://www.uniprot.org/uniprot/P13849
https://www.uniprot.org/uniprot/P15132
https://www.uniprot.org/blast/?about=P20345%5b1-691%5d&key=Chain&id=PRO_0000432876
https://www.uniprot.org/uniprot/P68930
https://www.uniprot.org/uniprot/P03601
https://www.uniprot.org/uniprot/P69466
https://www.uniprot.org/uniprot/P17455
https://www.uniprot.org/uniprot/P17455#P17455-2
https://www.uniprot.org/uniprot/P03102
https://www.uniprot.org/uniprot/P03108
https://www.uniprot.org/blast/?about=P22055%5b1541-1562%5d&key=Chain&id=PRO_0000426217
https://www.uniprot.org/blast/?about=P22055%5b1541-1562%5d&key=Chain&id=PRO_0000426217
https://www.uniprot.org/blast/?about=P22055%5b2-69%5d&key=Chain&id=PRO_0000426210
https://www.uniprot.org/blast/?about=P22055%5b342-581%5d&key=Chain&id=PRO_0000426212
https://www.uniprot.org/blast/?about=P22055%5b582-879%5d&key=Chain&id=PRO_0000426213
https://www.uniprot.org/blast/?about=P22055%5b70-341%5d&key=Chain&id=PRO_0000426211
https://www.uniprot.org/blast/?about=Q03053%5b1519-1540%5d&key=Chain&id=PRO_0000426337
https://www.uniprot.org/blast/?about=Q03053%5b1519-1540%5d&key=Chain&id=PRO_0000426337
https://www.uniprot.org/blast/?about=Q03053%5b2-69%5d&key=Chain&id=PRO_0000426329
https://www.uniprot.org/blast/?about=Q03053%5b331-566%5d&key=Chain&id=PRO_0000426331
https://www.uniprot.org/blast/?about=Q03053%5b566-851%5d&key=Chain&id=PRO_0000426332
https://www.uniprot.org/blast/?about=Q03053%5b70-330%5d&key=Chain&id=PRO_0000426330
https://www.uniprot.org/uniprot/P03614
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EBFR Enterobacteria phage fr P15966 Maturation (A) 1 26-233 (64, 65) 

EBGA Enterobacteria phage GA P07234 Capsid (CP) 178 18-93 (68) 

EBGA Enterobacteria phage GA P07394 Maturation (A) 1  (68) 

EBMS2 Escherichia phage MS2  P03610 Maturation (A2) 1 26-233 (69–72) 

EBMS2 Escherichia phage MS2  P03612 Capsid (CP) 178 32-105 (69, 73, 74) 

EBSP Enterobacteria phage SP P09673 Major capsid (CP) 178  (75) 

EBSP Enterobacteria phage SP P09677 Minor capsid  (A1) 6  (75) 

EBSP Enterobacteria phage SP P09676 Maturation (A2) 1 156-174, 

255-265, 

321-325 

(75) 

EBQB Escherischia phage Qb P03615 Capsid (CP) 178 32-95 (76–81) 

EBQB Escherischia phage Qb Q8LTE2 Maturation (A2) 1  (76, 81–83) 

EBQB Escherischia phage Qb Q8LTE1 Minor capsid protein (A1) 6  (80, 81, 83) 

ECV1 Echovirus 1 (strain 

Human/Egypt/Farouk/1951) (E-1) 

O91734 [567 – 850] Capsid (VP1) 60  (84, 85) 

ECV1 Echovirus 1 (strain 

Human/Egypt/Farouk/1951) (E-1) 

O91734 [70 – 330] Capsid (VP2) 60  (84, 85) 

ECV1 Echovirus 1 (strain 

Human/Egypt/Farouk/1951) (E-1) 

O91734 [331 – 567] Capsid (VP3) 60  (84, 85) 

ECV1 Echovirus 1 (strain 

Human/Egypt/Farouk/1951) (E-1) 

O91734 [2 – 69] Inner capsid (VP4) 60  (84, 85) 

ECV1 Echovirus 1 (strain 

Human/Egypt/Farouk/1951) (E-1) 

O91734 

[1518 – 1539] 

Viral protein genome linked (VPg) 1  (84, 85) 

ELV Erysimum latent virus P35927 Capsid (CP) 180  (86, 87) 

HAdV5 Human adenovirus C5 P03253 Protease (Protease) 10  (88, 89) 

HAdV5 Human adenovirus C5 P03271 Packaging protein (IVa2) 7 440-449 (89–91) 

HAdV5 Human adenovirus C5 P03281 hexon-interlacing protein (IX) 240  (88, 89, 92) 

HAdV5 Human adenovirus C5 P04133 Hexon protein (L3) 720  (88, 89, 92) 

HAdV5 Human adenovirus C5 P11818 Fiber protein (L5) 36  (88, 89, 93) 

HAdV5 Human adenovirus C5 P12537 [1 – 570] Hexon-linking protein (IIIa) 60  (88, 89, 94) 

HAdV5 Human adenovirus C5 P12538 Penton protein (L2) 60  (88, 89, 94) 

HAdV5 Human adenovirus C5 P24936 [1 – 111] Hexon-linking protein N (inner capsid) 

(VIIIN) 

120  (88, 89) 

HAdV5 Human adenovirus C5 P24936 [158 – 227] Hexon-linking protein C  (inner capsid) 

(VIIIC) 

120  (88, 89) 

HAdV5 Human adenovirus C5 P24937 [34 – 239] Endosome lysis protein (VI) 360  (89, 91) 

HAdV5 Human adenovirus C5 P24938 core-capsid bridging protein 

(CoreCapsid) 

157  (88, 89, 91) 

HAdV5 Human adenovirus C5 P68951 [25 – 198] Histone-like nucleoprotein 

(HistoneLike) 

1070 1-173 (88, 89, 91, 

94) 

HAdV5 Human adenovirus C5 Q2KS10 [33 – 51] Core protein X (X) 143 1-19 (88, 89) 

HHAV Hepatitis A virus  P08617 

[1497 – 1519] 

Viral protein genome linked (VPg) 1  (95–97) 

HHAV Hepatitis A virus P08617 [1 – 23] Inner capsid (VP4) Unknown  (95–97) 

https://www.uniprot.org/uniprot/P15966
https://www.uniprot.org/uniprot/P07234
https://www.uniprot.org/uniprot/P07394
https://www.uniprot.org/uniprot/P03610
https://www.uniprot.org/uniprot/P03612
https://www.uniprot.org/uniprot/P09673
https://www.uniprot.org/uniprot/P09677
https://www.uniprot.org/uniprot/P09676
https://www.uniprot.org/uniprot/P03615
https://www.uniprot.org/uniprot/Q8LTE2
https://www.uniprot.org/uniprot/Q8LTE1
https://www.uniprot.org/blast/?about=O91734%5b567-850%5d&key=Chain&id=PRO_0000426362
https://www.uniprot.org/blast/?about=O91734%5b70-330%5d&key=Chain&id=PRO_0000426360
https://www.uniprot.org/blast/?about=O91734%5b331-567%5d&key=Chain&id=PRO_0000426361
https://www.uniprot.org/blast/?about=O91734%5b2-69%5d&key=Chain&id=PRO_0000426359
https://www.uniprot.org/blast/?about=O91734%5b1518-1539%5d&key=Chain&id=PRO_0000426367
https://www.uniprot.org/blast/?about=O91734%5b1518-1539%5d&key=Chain&id=PRO_0000426367
https://www.uniprot.org/uniprot/P35927
https://www.uniprot.org/uniprot/P03253
https://www.uniprot.org/uniprot/P03271
https://www.uniprot.org/uniprot/P03281
https://www.uniprot.org/uniprot/P04133
https://www.uniprot.org/uniprot/P11818
https://www.uniprot.org/blast/?about=P12537%5b1-570%5d&key=Chain&id=PRO_0000421130
https://www.uniprot.org/uniprot/P12538
https://www.uniprot.org/blast/?about=P24936%5b1-111%5d&key=Peptide&id=PRO_0000036495
https://www.uniprot.org/blast/?about=P24936%5b158-227%5d&key=Peptide&id=PRO_0000036496
https://www.uniprot.org/blast/?about=P24937%5b34-239%5d&key=Chain&id=PRO_0000036547
https://www.uniprot.org/uniprot/P24938
https://www.uniprot.org/blast/?about=P68951%5b25-198%5d&key=Chain&id=PRO_0000036580
https://www.uniprot.org/blast/?about=Q2KS10%5b33-51%5d&key=Peptide&id=PRO_0000421138
https://www.uniprot.org/blast/?about=P08617%5b1497-1519%5d&key=Chain&id=PRO_0000039954
https://www.uniprot.org/blast/?about=P08617%5b1497-1519%5d&key=Chain&id=PRO_0000039954
https://www.uniprot.org/blast/?about=P08617%5b1-23%5d&key=Chain&id=PRO_0000039946
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HHAV Hepatitis A virus P08617 [24 – 245] Capsid (VP2) 60  (95–97) 

HHAV Hepatitis A virus P08617 [246 – 491] Capsid (VP3) 60  (95–97) 

HHAV Hepatitis A virus P08617 [492 – 765] Capsid (VP1) 60  (95–97) 

HRV2 Human rhinovirus 2 P04936 

[1487 – 1507] 

Viral protein genome linked (VPg) 1  (98) 

HRV2 Human rhinovirus 2 P04936 [2 – 69] Inner capsid (VP4) 60  (98) 

HRV2 Human rhinovirus 2 P04936 [331 – 565] Capsid (VP3) 60  (98) 

HRV2 Human rhinovirus 2 P04936 [565 – 85] Capsid (VP1) 60  (98) 

HRV2 Human rhinovirus 2 P04936 [70 – 330] Capsid (VP2) 60  (98) 

MEV Mengo encephalomyocarditis 

virus 

P12296 [138 – 393] Capsid (VP2) 60  (98) 

MEV Mengo encephalomyocarditis 

virus 

P12296 

[1609 – 1628] 

Viral protein genome linked (VPg) 1  (99) 

MEV Mengo encephalomyocarditis 

virus 

P12296 [394 – 624] Capsid (VP3) 60  (99, 100) 

MEV Mengo encephalomyocarditis 

virus 

P12296 [625 – 901] Capsid (VP1) 60  (99) 

MEV Mengo encephalomyocarditis 

virus 

P12296 [68 – 137] Inner capsid (VP4) 60  (99) 

NOR1 Norwalk Virus (Funabashi) Q83883 [963 – 1100] Viral protein genome linked (VPg) 1  (101, 102) 

NOR1 Norwalk Virus (Funabashi) Q83884 Capsid (VP1) 180  (102) 

NOR1 Norwalk Virus (Funabashi) Q83885 Structural/packaging (VP2) 1  (102) 

PHIX Enterobacteriaphage ΦX174 

(Sanger) 

P03641 Capsid (F) 60  (103–106) 

PHIX Enterobacteriaphage ΦX174 

(Sanger) 

P03643 Major spike (G) 60  (103, 104, 

107, 108) 

PHIX Enterobacteriaphage ΦX174 

(Sanger) 

P03646 Minor spike (H) 12  (103, 104) 

PHIX Enterobacteriaphage ΦX174 

(Sanger) 

P69592 DNA-binding (J) 60 1-38 (103, 109, 

110) 

PM2 Pseudoalteromonas phage PM2 P15794 Major capsid protein (P2) 1200  (111–113) 

PM2 Pseudoalteromonas phage PM2 Q37958 Protein P4 (P4) 300  (112–115) 

PM2 Pseudoalteromonas phage PM2 Q9XJR1 Protein P6 (P6) 60  (112, 113, 

116) 

PM2 Pseudoalteromonas phage PM2 Q9XJR2 Protein P5 (P5) Unknown  (112, 113) 

PM2 Pseudoalteromonas phage PM2 Q9XJR3 Spike Protein (P1) 60  (112, 113) 

PM2 Pseudoalteromonas phage PM2 Q9XJR5 Protein P8 (P8) Unknown  (112, 113) 

PM2 Pseudoalteromonas phage PM2 Q9XJR6 Protein P3 (P3) 240  (112, 113, 

116) 

PM2 Pseudoalteromonas phage PM2 Q9XJR8 Peptidoglycan hydrolase P7 (P7) Unknown  (112, 113) 

PM2 Pseudoalteromonas phage PM2 Q9XJR9 Protein P9 (P9) Unknown  (112, 113) 

POL1 Poliovirus 1 (Mahoney) P03300 

[1544 – 1565] 

Viral protein genome linked (VPg) 1  (117–119) 

POL1 Poliovirus 1 (Mahoney) P03300 [2 – 69] Inner capsid (VP4) 60 34 (117, 118, 

120) 

https://www.uniprot.org/blast/?about=P08617%5b24-245%5d&key=Chain&id=PRO_0000039947
https://www.uniprot.org/blast/?about=P08617%5b246-491%5d&key=Chain&id=PRO_0000039948
https://www.uniprot.org/blast/?about=P08617%5b492-765%5d&key=Chain&id=PRO_0000039949
https://www.uniprot.org/blast/?about=P04936%5b1487-1507%5d&key=Chain&id=PRO_0000426517
https://www.uniprot.org/blast/?about=P04936%5b1487-1507%5d&key=Chain&id=PRO_0000426517
https://www.uniprot.org/blast/?about=P04936%5b2-69%5d&key=Chain&id=PRO_0000426509
https://www.uniprot.org/blast/?about=P04936%5b331-565%5d&key=Chain&id=PRO_0000426511
https://www.uniprot.org/blast/?about=P04936%5b565-850%5d&key=Chain&id=PRO_0000426512
https://www.uniprot.org/blast/?about=P04936%5b70-330%5d&key=Chain&id=PRO_0000426510
https://www.uniprot.org/blast/?about=P12296%5b138-393%5d&key=Chain&id=PRO_5000141084
https://www.uniprot.org/blast/?about=P12296%5b1609-1628%5d&key=Chain&id=PRO_5000141091
https://www.uniprot.org/blast/?about=P12296%5b1609-1628%5d&key=Chain&id=PRO_5000141091
https://www.uniprot.org/blast/?about=P12296%5b394-624%5d&key=Chain&id=PRO_5000141085
https://www.uniprot.org/blast/?about=P12296%5b625-901%5d&key=Chain&id=PRO_5000141086
https://www.uniprot.org/blast/?about=P12296%5b68-137%5d&key=Chain&id=PRO_5000141083
https://www.uniprot.org/blast/?about=Q83883%5b963-1100%5d&key=Chain&id=PRO_0000341621
https://www.uniprot.org/uniprot/Q83884
https://www.uniprot.org/uniprot/Q83885
https://www.uniprot.org/uniprot/P03641
https://www.uniprot.org/uniprot/P03643
https://www.uniprot.org/uniprot/P03646
https://www.uniprot.org/uniprot/P69592
https://www.uniprot.org/uniprot/P15794
https://www.uniprot.org/uniprot/Q37958
https://www.uniprot.org/uniprot/Q9XJR1
https://www.uniprot.org/uniprot/Q9XJR2
https://www.uniprot.org/uniprot/Q9XJR3
https://www.uniprot.org/uniprot/Q9XJR5
https://www.uniprot.org/uniprot/Q9XJR6
https://www.uniprot.org/uniprot/Q9XJR8
https://www.uniprot.org/uniprot/Q9XJR9
https://www.uniprot.org/blast/?about=P03300%5b1544-1565%5d&key=Chain&id=PRO_0000040088
https://www.uniprot.org/blast/?about=P03300%5b1544-1565%5d&key=Chain&id=PRO_0000040088
https://www.uniprot.org/blast/?about=P03300%5b2-69%5d&key=Chain&id=PRO_0000040080
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POL1 Poliovirus 1 (Mahoney) P03300 [342 – 579] Capsid (VP3) 60 223 (117, 118, 

120) 

POL1 Poliovirus 1 (Mahoney) P03300 [580 – 881] Capsid (VP1) 60 129 (117, 118, 

120) 

POL1 Poliovirus 1 (Mahoney) P03300 [70 – 341] Capsid (VP2) 60  (117, 118) 

PRD1 Enterobacteria phage PR772 P09009 DNA terminal protein (Protein P8) (P8) 1  (121–124) 

PRD1 Enterobacteria phage PR772 P13559 Endolysin (Protein P15) (P15) Unknown  (122, 124, 

125) 

PRD1 Enterobacteria phage PR772 P22535 Major capsid protein P3 (Protein P3) 

(P3) 

705  (121, 126, 

127) 

PRD1 Enterobacteria phage PR772 P22536 Spike protein P5 (Protein P5) (P5) 33  (121, 127, 

128) 

PRD1 Enterobacteria phage PR772 P27378 Adsorption protein P2 (Protein P2) (P2) 11  (121, 124, 

128) 

PRD1 Enterobacteria phage PR772 P27379 Packaging efficiency factor P6 (P6) 12  (121, 124, 

126) 

PRD1 Enterobacteria phage PR772 P27380 Transglycosylase (EC 4.2.2.n1) (Protein 

P7) (P7) 

20  (121, 124) 

PRD1 Enterobacteria phage PR772 P27381 DNA packaging ATPase P9 (Protein P9) 

(P9) 

12  (121, 124, 

126) 

PRD1 Enterobacteria phage PR772 P27382 Infectivity protein P11 (P11) Unknown  (121, 124) 

PRD1 Enterobacteria phage PR772 P27384 Penton protein P31 (GpC) (Protein C) 

(P31) 

11  (121, 124, 

128) 

PRD1 Enterobacteria phage PR772 P27387 Packaging protein P20 (P20) 6  (121, 124, 

126) 

PRD1 Enterobacteria phage PR772 P27388 Packaging protein P22 (GpK) (Protein 

K) (P22) 

6  (121, 124) 

PRD1 Enterobacteria phage PR772 P27389 Protein P18 (GpM) (Protein M) (P18) Unknown  (121, 124) 

PRD1 Enterobacteria phage PR772 P27390 Protein P34 (Protein O) (GpO) (P34) Unknown  (121, 124) 

PRD1 Enterobacteria phage PR772 P27391 Minor capsid protein P30 (Protein P) 

(GpP) (P30) 

55  (121, 124, 

126) 

PRD1 Enterobacteria phage PR772 P27392 Protein P16 (GpS) (Protein S) (P16) 11  (121, 124, 

126) 

PRD1 Enterobacteria phage PR772 Q3T4M7 Protein P32 (P32) Unknown  (121, 124) 

RCNM Red clover necrotic mosaic virus P22955 Capsid (CP) 180 1-46 (129–131) 

REO3 Reovirus 3 (Dearing) P03525 Inner capsid protein sigma-2 (S2) 150  (132–137) 

REO3 Reovirus 3 (Dearing) P03527 Outer capsid protein sigma-3 (S3) 39  (134, 138, 

139) 

REO3 Reovirus 3 (Dearing) P03528 Outer capsid protein sigma-1 (S1) 36  (134, 140–

143) 

REO3 Reovirus 3 (Dearing) P0CK31 Inner polymerase lambda-3 (L3) 12  (134, 144) 

REO3 Reovirus 3 (Dearing) P11078 Outer capsid protein mu-1 (M1) 39  (134, 145, 

146) 

REO3 Reovirus 3 (Dearing) P11079 Outer capsid protein lambda-2 (L2) 60 893-900 (134, 147, 

148) 

https://www.uniprot.org/blast/?about=P03300%5b342-579%5d&key=Chain&id=PRO_0000040082
https://www.uniprot.org/blast/?about=P03300%5b580-881%5d&key=Chain&id=PRO_0000040083
https://www.uniprot.org/blast/?about=P03300%5b70-341%5d&key=Chain&id=PRO_0000040081
https://www.uniprot.org/uniprot/P09009
https://www.uniprot.org/uniprot/P13559
https://www.uniprot.org/uniprot/P22535
https://www.uniprot.org/uniprot/P22536
https://www.uniprot.org/uniprot/P27378
https://www.uniprot.org/uniprot/P27379
https://www.uniprot.org/uniprot/P27380
https://www.uniprot.org/uniprot/P27381
https://www.uniprot.org/uniprot/P27382
https://www.uniprot.org/uniprot/P27384
https://www.uniprot.org/uniprot/P27387
https://www.uniprot.org/uniprot/P27388
https://www.uniprot.org/uniprot/P27389
https://www.uniprot.org/uniprot/P27390
https://www.uniprot.org/uniprot/P27391
https://www.uniprot.org/uniprot/P27392
https://www.uniprot.org/uniprot/Q3T4M7
https://www.uniprot.org/uniprot/P22955
https://www.uniprot.org/uniprot/P03525
https://www.uniprot.org/uniprot/P03527
https://www.uniprot.org/uniprot/P03528
https://www.uniprot.org/uniprot/P0CK31
https://www.uniprot.org/uniprot/P11078
https://www.uniprot.org/uniprot/P11079
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REO3 Reovirus 3 (Dearing) P12418 Inner microtubule-associated protein 

mu-2 (M2) 

12  (134, 149–

151) 

REO3 Reovirus 3 (Dearing) P15024 Inner capsid protein lambda-1 (L1) 120  (134, 152, 

153) 

SBMV Southern bean mosaic virus O72158 Capsid (CP) 180 26-35 (154) 

ScrMV Scrophularia mottle virus Q3BD98 Capsid (CP) 180  (155) 

SRVA Simian rotavirus A (SA11) A2T3P5 Outer capsid glycoprotein VP7 (VP7) 780  (156) 

SRVA Simian rotavirus A (SA11) A2T3R5 Inner capsid protein VP2 (VP2) 120  (156, 157) 

SRVA Simian rotavirus A (SA11) A2T3S0 RNA-directed RNA polymerase (RdRp) 12  (156) 

SRVA Simian rotavirus A (SA11) A2T3S5 Protein VP3 (VP3) 12  (156) 

SRVA Simian rotavirus A (SA11) A2T3T0 Intermediate capsid protein VP6 (VP6) 690  (156) 

SRVA Simian rotavirus A (SA11) A2T3S5 Outer capsid protein VP4 (VP4) 180  (156) 

TBMV Tobacco mosaic virus (Vulgare)  P69687 Capsid (CP) 2130  (158–163) 

TYMV Turnip yellow mosaic virus P03608 Capsid (CP) 180 67-68, 

180 

(164–171) 

 

 

https://www.uniprot.org/uniprot/P12418
https://www.uniprot.org/uniprot/P15024
https://www.uniprot.org/uniprot/O72158
https://www.uniprot.org/uniprot/Q3BD98
https://www.uniprot.org/uniprot/A2T3P5
https://www.uniprot.org/uniprot/A2T3R5
https://www.uniprot.org/uniprot/A2T3S0
https://www.uniprot.org/uniprot/A2T3S5
https://www.uniprot.org/uniprot/A2T3T0
https://www.uniprot.org/uniprot/A2T3S5
https://www.uniprot.org/uniprot/P69687
https://www.uniprot.org/uniprot/P03608
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S4.2. Validation set 

A validation set for confirming the effectiveness of PBR prediction methods was acquired by searching the UniProt database for reviewed entries of proteins 

occurring within the virion with annotated regions for RNA- or DNA-binding, as shown in Table S4. In order to include a diversity of viruses and avoid over-

representing features typical of a subset of viruses, enveloped virus proteins were included in the validation set. Preference was given to proteins with PBRs 

referenced by publication wherever possible. Genome polyproteins were excluded from the search because the XNA-binding regions in these sequences 

frequently occurred outside a capsid protein sequence.  

 

Table S4: Capsid proteins used to validate polynucleotide-binding region predictions 

Virus 

UniProt 

Entry Protein Name 

Binding 

Regions References 

Arctic squirrel hepatitis virus (ASHV) Q64897 Capsid protein (Core antigen) (Core protein) 

(HBcAg) (p21.5) 

160-179, 

181-187 

(172) 

Avian infectious bronchitis virus (Arkansas 99) 

(IBV) 

Q64960 Nucleoprotein (Nucleocapsid protein) (NC) 

(Protein N) 

29-16 (173) 

Bacillus phage B103 (Bacteriophage B103) Q37883 DNA terminal protein (Gene product 3) (gp3) 

(Protein p3) 

1-73 (174) 

Bacillus phage Nf (Bacteriophage Nf) P06812 DNA terminal protein (Gene product 3) (gp3) 

(Protein p3) 

1-73 (175, 176) 

Bat coronavirus (BtCoV/133/2005) Q0Q4E6 Nucleoprotein (Nucleocapsid protein) (NC) 

(Protein N) 

33-175 (177) 

Beak and feather disease virus (BFDV) Q9YUC8 Capsid protein 1-4, 15-54 (178) 

Bovine coronavirus (98TXSF-110-ENT) (BCV) Q91A22 Nucleoprotein (Nucleocapsid protein) (NC) 

(Protein N) 

52-194 (179) 

Canary circovirus (CaCV) Q8QME6 Probable capsid protein 1-39 (180) 

Canine coronavirus (BGF10) (CCoV) Q7T6S8 Nucleoprotein (Nucleocapsid protein) (NC) 

(Protein N) 

33-159 (181) 

Chicken anemia virus (Germany Cuxhaven-1) 

(CAV) 

Q99153 Capsid protein (CA1) (Coat protein) 1-43 (182, 183) 

Chimpanzee hepatitis B virus (United 

Kingdom/LSH/1988) 

P12901 Capsid protein (Core antigen) (Core protein) 

(HBcAg) (p21.5) 

155-183  (184) 

Enterobacteria phage f2 (Bacteriophage f2) P03611 Capsid protein (CP) (Coat protein) 31-104 (185, 186) 

Enterobacteria phage JP34 (Bacteriophage JP34) P34700 Capsid protein (CP) (Coat protein) 31-104 (187) 

Enterobacteria phage MX1 (Bacteriophage MX1) O64306 Maturation protein A2 (MP) (A2) (Assembly 

protein) (A protein) 

159-177, 

227-237, 

295-299 

(188, 189) 

Enterobacteria phage R17 (Bacteriophage R17) P69170 Capsid protein (CP) (Coat protein) 31-104 (190) 

Enterobacteria phage ZR (Bacteriophage ZR) P69171 Capsid protein (CP) (Coat protein) 32-105 (191, 192) 

Equine coronavirus (NC99) (ECoV) Q9DQX6 Nucleoprotein (Nucleocapsid protein) (NC) 

(Protein N) 

52-193 (193) 

https://www.uniprot.org/uniprot/Q64897
https://www.uniprot.org/uniprot/Q64960
https://www.uniprot.org/uniprot/Q37883
https://www.uniprot.org/uniprot/P06812
https://www.uniprot.org/uniprot/Q0Q4E6
https://www.uniprot.org/uniprot/Q9YUC8
https://www.uniprot.org/uniprot/Q91A22
https://www.uniprot.org/uniprot/Q8QME6
https://www.uniprot.org/uniprot/Q7T6S8
https://www.uniprot.org/uniprot/Q99153
https://www.uniprot.org/uniprot/P12901
https://www.uniprot.org/uniprot/P03611
https://www.uniprot.org/uniprot/P34700
https://www.uniprot.org/uniprot/O64306
https://www.uniprot.org/uniprot/P69170
https://www.uniprot.org/uniprot/P69171
https://www.uniprot.org/uniprot/Q9DQX6
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Hepatitis delta virus genotype I (American) 

(HDV) 

P0C6L5 Large delta antigen (L-HDAg) (p27) 97-107 (194) 

Human adenovirus B serotype 7 (HAdV-7) P03273 Packaging protein 1 (Packaging protein IVa2) 440-448 (195) 

Human adenovirus C serotype 2 (HAdV-2) P03272 Packaging protein 1 (Packaging protein IVa2) 440-449 (196) 

Human coronavirus 229E (HCoV-229E) P15130 Nucleoprotein (Nucleocapsid protein) (NC) 

(Protein N) 

22-148 (197–199) 

Human herpesvirus 1 (17) (HHV-1)  P10231 Tegument protein UL47 (82/81 kDa tegument 

protein) (VMW82/81) (VP13/14) 

9-12, 50-75 (200, 201) 

Human herpesvirus 2 (HG52) (HHV-2) P89467 Tegument protein UL47 (82/81 kDa tegument 

protein) (VMW82/81) (VP13/14) 

9-12, 57-

84, 70-73, 

527-530 

(202) 

Human immunodeficiency virus type 1 group M 

subtype A (MAL) (HIV-1) 

P04599 Virion infectivity factor (Vif) (SOR protein) 

[Cleaved into: p17; p7] 

75-114 (203) 

Human SARS coronavirus (SARS-CoV) P59595 Nucleoprotein (Nucleocapsid protein) (NC) 

(Protein N) 

42-187 (204–209) 

Maize stripe virus (MStV) P27207 Nucleoprotein (Coat protein) (CP) (Nucleocapsid 

protein) (Protein N) (Protein pc3) 

201-316 (210) 

Middle East respiratory syndrome-related 

coronavirus (United Kingdom/H123990006/2012) 

K9N4V7 Nucleoprotein (Nucleocapsid protein) (NC) 

(Protein N) 

33-175 (211) 

Porcine circovirus 2 (PCV2) O56129 Capsid protein 1-47 (212, 213) 

Porcine epidemic diarrhea virus (CV777) (PEDV) Q07499 Nucleoprotein (Nucleocapsid protein) (NC) 

(Protein N) 

16-146 (214–216) 

Porcine hemagglutinating encephalomyelitis virus 

(67N)  

Q8BB23 Nucleoprotein (Nucleocapsid protein) (NC) 

(Protein N) 

52-194 (217) 

Porcine transmissible gastroenteritis coronavirus 

(FS772/70) 

P05991 Nucleoprotein (Nucleocapsid protein) (NC) 

(Protein N) 

33-159 (218) 

Reston ebolavirus (Philippines-96) (REBOV) Q91DD6 Minor nucleoprotein VP30 (Transcription 

activator VP30) 

26-4 (219) 

Rice dwarf virus (Akita) (RDV) Q85448 Protein P7 (55 kDa core protein) 128-249, 

325-355 

(220) 

Rice gall dwarf virus (RGDV) A4PBP8 Protein P7 129-251, 

321-351 

(221) 

Rice stripe virus (M) (RSV) P68560 Nucleoprotein (Coat protein) (CP) (Nucleocapsid 

protein) (Protein N) (Protein pc3) 

201-322 (222, 223) 

Satellite tobacco necrosis virus 1 P03606 Capsid protein (Coat protein) 1-19 (224) 

Simian virus 40 (SV40) P03093 Minor capsid protein VP2 (Minor structural 

protein VP2) 

313-352 (225, 226) 

Turkey coronavirus (Indiana) (TCV) Q9PZ51 Nucleoprotein (Nucleocapsid protein) (NC) 

(Protein N) 

29-16 (227, 228) 

Wheat yellow head virus (WYHV) P84254 Nucleoprotein (Coat protein) (CP) (Nucleocapsid 

protein) (Protein N) (Protein pc3) 

198-314 (229) 

Wound tumor virus (NJ) (WTV) P31610 Protein P7 (60 kDa core protein) 129-253, 

331-361 

(230) 

 

https://www.uniprot.org/uniprot/P0C6L5
https://www.uniprot.org/uniprot/P03273
https://www.uniprot.org/uniprot/P03272
https://www.uniprot.org/uniprot/P15130
https://www.uniprot.org/uniprot/P10231
https://www.uniprot.org/uniprot/P89467
https://www.uniprot.org/uniprot/P04599
https://www.uniprot.org/uniprot/P59595
https://www.uniprot.org/uniprot/P27207
https://www.uniprot.org/uniprot/K9N4V7
https://www.uniprot.org/uniprot/O56129
https://www.uniprot.org/uniprot/Q07499
https://www.uniprot.org/uniprot/Q8BB23
https://www.uniprot.org/uniprot/P05991
https://www.uniprot.org/uniprot/Q91DD6
https://www.uniprot.org/uniprot/Q85448
https://www.uniprot.org/uniprot/A4PBP8
https://www.uniprot.org/uniprot/P68560
https://www.uniprot.org/uniprot/P03606
https://www.uniprot.org/uniprot/P03093
https://www.uniprot.org/uniprot/Q9PZ51
https://www.uniprot.org/uniprot/P84254
https://www.uniprot.org/uniprot/P31610
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S5. R functions 

The R code used to predict PBR regions in capsid proteins is provided below. Since most functions rely on secondary structure prediction via 

NetSurfP 2.0 (231, 232), the input to all functions is assumed to be the spreadsheet (.csv) output of NetSurfP 2.0 (here assigned to the object 

‘netSurf’), with columns identifying the virus (‘Abbreviation’) and protein (‘ID’) for a given sequence. Results of this code as applied to the 

proteomes in Table S3 are provided in the Supporting Information following the References.  

ARGrichFinder <- function(RKratioMin = 0.24, netSurfDF = netSurf, gapMax = 10,  RKmin = 5,  

                          AAaccepted = c("R", "K"), turnClause = F, turnMin = 2){ 

  # Function to find Arginine- and Lysine-rich windows of indeterminate length in proteome sequences 

  # gapMax: maximum allowed distance between consecutive R/K’s in ARG-rich zones 

  # RKmin= 5 excludes chance occurrence of 1 to 4 R/K's within AA sequence 

  # RKratioMin: the optimizable variable  

  # turnClause allows the same code to be adapted to find turns, as in the function ‘betaTurnFinder’ 

  netSurfDF$isRK = netSurfDF$seq %in% AAaccepted 

  netSurfRK = netSurfDF %>% filter(isRK == T) 

  netSurfRK$regionID = cumsum(c(1, abs(diff(netSurfRK$n)) > gapMax)) 

   

  RKsumm = netSurfRK %>% group_by(regionID, Abbreviation, ID) %>% summarize(RKcount = n(), start = min(n), 

                                                                            end = max(n), RKratio = n()/(max(n)-min(n)+1),  

                                                                            turn = sum((q8 %in% c("T", "S")))) 

 

 

  if(turnClause == TRUE){RKsumm = RKsumm %>% filter((RKcount >= RKmin & RKratio >= RKratioMin)| 

                                                      (turn > 0 & RKcount >= turnMin)) 

  } else{RKsumm = RKsumm %>% filter(RKcount >= RKmin & RKratio >= RKratioMin)} 

  

  netSurfPred = left_join(netSurfDF, ungroup(RKsumm)) 

    netSurfPred$Prediction = 0 

    netSurfPred$Prediction[netSurfPred$n >= netSurfPred$start & netSurfPred$n <= netSurfPred$end] = 1 

    netSurfPred = netSurfPred %>% group_by(Abbreviation, ID, n, seq) %>%  

      summarize(Prediction = sum(Prediction)) 

    return(ungroup(netSurfPred)) 

} 
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betaTurnFinder <- function(){ 

  # A function to predict beta turn PBRs based on netSurfP output.  

  ## A special instance of the ARGrichFinder that ignores minimum RK ratio. Minimum number of 

  ## basic residues is determined by 'turnMin' rather than 'RKmin', and histidines are added to  

  ## accepted basic residues.  

  ## Both RKratioMin and RKmin are set to unattainably high values to preclude the identification of 

  ## other ARG-rich regions.  

  ## turnClause = T: only ARG-rich regions on beta turns considered 

  ## turnMin = 2: at least 2 basic residues must occur on a given region 

  ## gapMax: maximum distance between consecutive basic residues 

  ## AAaccepted: arginine, lysine and histidine are all counted as basic residues 

  output = ARGrichFinder(1.2, gapMax = 4, RKmin = 999, turnMin = 2,  

                                turnClause = T, AAaccepted = c("R", "K", "H")) 

  return(output) 

} 

 

 

# Supporting function for betaSheetFinder 

netBasic <- function(AAvec, posVec = c('R', 'H', 'K'), negVec = c('C', 'D', 'E', 'Y')){ 

  ### Identifies the number of net positive (basic) or negative (acidic) ionizable amino acids 

  # within a polypeptide sequence (vector input ‘AAvec’) 

  AAs <- table(AAvec) 

  netPos = sum(AAs[names(AAs) %in% posVec])-sum(AAs[names(AAs) %in% negVec]) 

  return(netPos) 

} 

 

betaSheetFinder <- function(chargeMin = 0, netSurfDF = netSurf, maxDistance = 1, minLength = 12, 

                            posVec = c('R', 'K','H'), negVec = c('C', 'D', 'E'), q8allowed = c("E")){  

  ## function that identifies and returns beta sheet PBRs. chargeMin is the minimum 

  # (positive) net charge to consider the region basic. maxDistance is the distance allowed  

  # between AAs to consider part of the same sheet (maxDistance = 1 implies no gaps). minLength 

  # is the minimum length of betasheets to be considered.  

  require(dplyr) 
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  betas = netSurfDF[netSurfDF$q8 %in% q8allowed, ] 

  betas$regionID = cumsum(c(1, abs(diff(betas$n)) > maxDistance)) 

   

  betaCharges = as.data.frame(betas %>% group_by(regionID) %>% summarize(netC = netBasic(seq, posVec, negVec), len = n()))  

  betaCharges = ungroup(betaCharges) 

  basicCharges = filter(betaCharges, netC >= chargeMin & len >= minLength) 

   

  basicBetas = filter(betas, regionID %in% basicCharges$regionID) 

  netSurfPred = left_join(netSurfDF, basicBetas) 

  netSurfPred$Prediction = !(is.na(netSurfPred$regionID)) 

  return(netSurfPred) 

} 

 

 

disTermFinder <- function(disorderMin = 0.66, netSurfDF= netSurf){ 

  # Function to identify disordered C- and N-termini PBRs based on netSurfP output 

  require(dplyr) 

  randos = netSurfDF[netSurfDF$disorder > disorderMin, ] 

  netSurfSumm = netSurfDF %>% group_by(Abbreviation, ID) %>% summarize(len = n()) 

  randos$regionID = cumsum(c(1, abs(diff(randos$n)) > 1)) 

   

  randos = as.data.frame(left_join(randos, netSurfSumm, by = c("Abbreviation", "ID"))) 

   

  #N-termini include residue 1 

  Nterms = as.data.frame(randos %>% group_by(regionID) %>% filter(1 %in% n)) 

  #C-termini include the final residue 

  Cterms = as.data.frame(randos %>% group_by(regionID) %>% filter(0 %in% (n - len))) 

  randTerms = distinct(rbind(ungroup(Nterms), ungroup(Cterms))) 

  netSurfPred = left_join(netSurfDF, randTerms) 

  netSurfPred$Prediction = !(is.na(netSurfPred$regionID)) 

  return(netSurfPred) 

} 
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predJoin <- function(fOutput1, fOutput2){ 

  # Function to merge 2 predictions (just define Prediction as A OR B) 

  predJ = left_join(fOutput1, fOutput2, by = c("Abbreviation", "ID", "n", "seq")) 

  predJ$Prediction = predJ$Prediction.x | predJ$Prediction.y 

  predJ$Prediction.x = NULL 

  predJ$Prediction.y = NULL 

  return(predJ) 

} 
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Proteome sequences and associated polynucleotide-binding region (PBR) predictions. Notation above 
the sequence indicates positive PBR predition for the corresponding (below) residue, based on 
conserved structures: Beta sheets ('S'), Beta turns ('U'), Disordered termini ('D'), and arginine 
(ARG) rich ('R'). 

Adeno-associated virus 4 
 Major capsid, 1 variant of 3 (VP1)  |  O41855
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
 ARG rich                                                             

            1   MTDGYLPDWLEDNLSEGVREWWALQPGAPKPKANQQHQDNARGLVLPGYKYLGPGNGLDK 60
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
 ARG rich                                                             

           61   GEPVNAADAAALEHDKAYDQQLKAGDNPYLKYNHADAEFQQRLQGDTSFGGNLGRAVFQA 120
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 Beta turn                                                             
 Disordered termini DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
 ARG rich                                        RRRRRRRRRR           

          121   KKRVLEPLGLVEQAGETAPGKKRPLIESPQQPDSSTGIGKKGKQPAKKKLVFEDETGAGD 180
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 Beta turn                                                             
 Disordered termini DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD                              
 ARG rich                                                             

          181   GPPEGSTSGAMSDDSEMRAAAGGAAVEGGQGADGVGNASGDWHCDSTWSEGHVTTTSTRT 240
 Beta sheet                                                        SSSSS
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          241   WVLPTYNNHLYKRLGESLQSNTYNGFSTPWGYFDFNRFHCHFSPRDWQRLINNNWGMRPK 300
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          301   AMRVKIFNIQVKEVTTSNGETTVANNLTSTVQIFADSSYELPYVMDAGQEGSLPPFPNDV 360
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 Beta turn                                                   UUUUU     
 Disordered termini                                                             
 ARG rich                                                             

          361   FMVPQYGYCGLVTGNTSQQQTDRNAFYCLEYFPSQMLRTGNNFEITYSFEKVPFHSMYAH 420
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          421   SQSLDRLMNPLIDQYLWGLQSTTTGTTLNAGTATTNFTKLRPTNFSNFKKNWLPGPSIKQ 480
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          481   QGFSKTANQNYKIPATGSDSLIKYETHSTLDGRWSALTPGPPMATAGPADSKFSNSQLIF 540
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          661   SSTPVNSFITQYSTGQVSVQIDWEIQKERSKRWNPEVQFTSNYGQQNSLLWAPDAAGKYT 720
 Beta sheet               
 Beta turn               
 Disordered termini               
 ARG rich               

          721   EPRAIGTRYLTHHL 734
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Belladonna mottle virus
 Capsid (CP)  |  P03601
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini DDD                                                         
 ARG rich                                                             

            1   MDSSEVVKVKQASIPAPGSILSQPNTEQSPAIVLPFQFEATTFGTAETAAQVSLQTADPI 60
 Beta sheet         SSSSSSSSSSSSS                                       
 Beta turn        UU                                        UUU        
 Disordered termini                                                             
 ARG rich                                                             

           61   TKLTAPYRHAQIVECKAILTPTDLAVSNPLTVYLAWVPANSPATPTQILKLRVYGGQSFV 120
 Beta sheet                                                   SSSSSSSSSS
 Beta turn                                                           UU
 Disordered termini                                                             
 ARG rich                                                             

          121   LGGAISAAKTIEVPLNLDSVNRMLKDSVTYTDTPKLLAYSRAPTNPSKIPTASIQISGRI 180
 Beta sheet SSS       
 Beta turn UUUU      
 Disordered termini           
 ARG rich           

          181   RLSKPMLIAN 190

Bacillus phage phi29
 Portal protein  (P10)  |  P04332
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini DDDDDDD                                                     
 ARG rich   RRRRRRRRRRRRRRRRRRRR                                      

            1   MARKRSNTYRSINEIQRQKRNRWFIHYLNYLQSLAYQLFEWENLPPTINPSFLEKSIHQF 60
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

           61   GYVGFYKDPVISYIACNGALSGQRDVYNQATVFRAASPVYQKEFKLYNYRDMKEEDMGVV 120
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          121   IYNNDMAFPTTPTLELFAAELAELKEIISVNQNAQKTPVLIRANDNNQLSLKQVYNQYEG 180
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          181   NAPVIFAHEALDSDSIEVFKTDAPYVVDKLNAQKNAVWNEMMTFLGIKNANLEKKERMVT 240
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                              DDDDDDDDDDDDDDD
 ARG rich                                                             

          241   DEVSSNDEQIESSGTVFLKSREEACEKINELYGLNVKVKFRYDIVEQMRRELQQIENVSR 300
 Beta sheet          
 Beta turn          
 Disordered termini DDDDDDDDD
 ARG rich          

          301   GTSDGETNE 309

 Proximal tail-tube connector (P11)  |  P68930
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini D                                                           
 ARG rich                                                             

            1   MSSYTMQLRTYIEMWSQGETGLSTAEKIEKGRPKLFDFNYPIFDESYRTIFETHFIRNFY 60
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 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

           61   MREIGFETEGLFKFHLETWLMINMPYFNKLFESELIKYDPLENTRVGVKSNTKNDTDRND 120
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          121   NRDVKQDLTSNGTSSTDAKQNDTSKTTGNEKSSGSGSITDDNFKRDLNADTADDRLQLTT 180
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          181   KDGEGVLEYASQIEEHNENKKRDTKTSNTTDTTSNTTGTSTLDSDSKTSNKANTTSNDKL 240
 Beta sheet                                                      
 Beta turn                                                      
 Disordered termini                                                      
 ARG rich                                                      

          241   NSQINSVEDYIEDRVGKIGTQSYARLVMDYREALLRIEQRIFNEMQELFMLVY 293

 Pre-neck appendage protein (gP12)  |  P20345 [1 – 691]
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini D                                                           
 ARG rich                                                             

            1   MSTKPELKRFEQFGEMMVQLYERYLPTAFDESLTLLEKMNKIIHYLNEIGKVTNELIEEW 60
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

           61   NKVMEWILNDGLEDLVKETLERWYEEGKFADLVIQVIDELKQFGVSVKTYGAKGDGVTDD 120
 Beta sheet                                                             
 Beta turn                         UUUU           UU                   
 Disordered termini                                                             
 ARG rich                                                             

          121   IRAFEKAIESGFPVYVPYGTFMVSRGIKLPSNTVLTGAGKRNAVIKFMDSVGRGESLMYN 180
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          181   QNVTTGNENIFLSSFTLDGNNKRLGQGISGIGGSRESNLSIRACHNVYIRDIEAVDCTLH 240
 Beta sheet                                                             
 Beta turn                                             UU           UUU
 Disordered termini                                                             
 ARG rich                                                             

          241   GIDITCGGLDYPYLGDGTTAPNPSENIWIENCEATGFGDDGITTHHSQYINILNCYSHDP 300
 Beta sheet                                                             
 Beta turn U                                                           
 Disordered termini                                                             
 ARG rich                                                             

          301   RLTANCNGFEIDDGSRHVVLSNNRSKGCYGGIEIKAHGDAPAAYNISINGHMSVEDVRSY 360
 Beta sheet                                                   SSSSSSSSSS
 Beta turn                              UUUUUU                         
 Disordered termini                                                             
 ARG rich                                                             

          361   NFRHIGHHAATDPQSVSAKNIVASNLVSIRPNNKRGFQDNATPRVLAVSAYYGVVINGLT 420
 Beta sheet SS                                                          
 Beta turn                   UUU                                       
 Disordered termini                                                             
 ARG rich                                                             

          421   GYTDDPNLLTETVVSVQFRARNCSLNGVGLTGFSNSDNGIYVIGGSRGGDAVNISNVTLN 480
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          481   NSGRYGVSIGSGIENVSITNISGIGDGINSPVALVSTINSNPEISGLSSIGYPTAARVAG 540
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             
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          541   TDYNDGLTLFNGAFRASTTSSGKIHSEGFIMGSTSGCEASVSKSGVLTSSSSKTSSERSL 600
 Beta sheet                                      SSSSSSSSSSSS           
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          601   IAGSSTSEAKGTYNTILGSLGAVADEQFAALISASQSRASGNHNLILSSYGINTTGSYKV 660
 Beta sheet                                
 Beta turn                                
 Disordered termini                                
 ARG rich                                

          661   NGGFEKINWELDSLNGRIKARDTVTGGNTWS 691

 Morphogenesis protein 1 (P13)  |  P15132
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

            1   MVYVSNKYLTMSEMKVNAQYILNYLSSNGWTKQAICGMLGNMQSESTINPGLWQNLDEGN 60
 Beta sheet                                                             
 Beta turn                                                        UUUUU
 Disordered termini                                                             
 ARG rich                                                   RRRRRRRRRR

           61   TSLGFGLVQWTPASNYINWANSQGLPYKDMDSELKRIIWEVNNNAQWINLRDMTFKEYIK 120
 Beta sheet                                                             
 Beta turn UUUUUU                                                      
 Disordered termini                                                             
 ARG rich RRRRRR                                                      

          121   STKTPRELAMIFLASYERPANPNQPERGDQAEYWYKNLSGGGGGGLQLAQFPMDIINISQ 180
 Beta sheet                                                             
 Beta turn        UU         UUUU                                      
 Disordered termini                                                             
 ARG rich                                                             

          181   GENGSFSHKGTLCIDFVGKTEKYPYYAPCDCTCVWRGDASAYLAWTSDKEVMCADGSVRY 240
 Beta sheet                                                             
 Beta turn                 UUUUU                                UU     
 Disordered termini                                                             
 ARG rich                                                             

          241   ITWVNVHESPLPFDVGKKLKKGDLMGHTGIGGNVTGDHWHFNVIDGKEYQGWTKKPDSCL 300
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          301   AGTELHIYDVFAVNNVEIINGNGYDWKTSDWQDGDGGDGDDDNDNNKTKDLITLLLSDAL 360
 Beta sheet      
 Beta turn UUUU 
 Disordered termini      
 ARG rich      

          361   HGWKA 365

 Major capsid protein  (P8)  |  P13849
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

            1   MRITFNDVKTSLGITESYDIVNAIRNSQGDNFKSYVPLATANNVAEVGAGILINQTVQND 60
 Beta sheet                                                             
 Beta turn                        UUUUU                 UUU            
 Disordered termini                                                             
 ARG rich        RRRRRRRRRRRRRRRRRRRRRRRRRRRR                         

           61   FITSLVDRIGLVVIRQVSLNNPLKKFKKGQIPLGRTIEEIYTDITKEKQYDAEEAEQKVF 120
 Beta sheet                                                             
 Beta turn        UUUUUUUUU                                            
 Disordered termini                                                             
 ARG rich                                                             

          121   EREMPNVKTLFHERNRQGFYHQTIQDDSLKTAFVSWGNFESFVSSIINAIYNSAEVDEYE 180
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                   RRRRRRRRRRRRRRRRRRRRRRRRRR

          181   YMKLLVDNYYSKGLFTTVKIDEPTSSTGALTEFVKKMRATARKLTLPQGSRDWNSMAVRT 240
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 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich R                                                           

          241   RSYMEDLHLIIDADLEAELDVDVLAKAFNMNRTDFLGNVTVIDGFASTGLEAVLVDKDWF 300
 Beta sheet                         SSSSSSSSSSSSSSSSSS                  
 Beta turn             UUUU                                            
 Disordered termini                                                             
 ARG rich                                                             

          301   MVYDNLHKMETVRNPRGLYWNYYYHVWQTLSVSRFANAVAFVSGDVPAVTQVIVSPNIAA 360
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          361   VKQGGQQQFTAYVRATNAKDHKVVWSVEGGSTGTAITGDGLLSVSGNEDNQLTVKATVDI 420
 Beta sheet                             
 Beta turn                             
 Disordered termini                       DDDDDD
 ARG rich                             

          421   GTEDKPKLVVGEAVVSIRPNNASGGAQA 448

 Capsid fiber protein  (P8.5)  |  B3VMP4
 Beta sheet                                                             
 Beta turn                                             UUUUU           
 Disordered termini                                                             
 ARG rich                                                             

            1   MMVSFTARAKSNVMAYRLLAYSQGDDIIEISHAAENTIPDYVAVKDVDKGDLTQVNMYPL 60
 Beta sheet                                                             
 Beta turn                                                      UUU    
 Disordered termini                                                             
 ARG rich                                                             

           61   AAWQVIAGSDIKVGDNLTTGKDGTAVPTDDPSTVFGYAVEEAQEGQLVTLVISRSKEISI 120
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          121   EVDDIKDAGDTGKRLLKINTPSGARNIIIENEDAKALINGETTNTNKKNLQDLLFSDGNV 180
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          181   KAFLQATTTDENKTALQQLLVSNADVLGLLSGNPTSDNKINLRTMIGAGVPYSLPAATTT 240
 Beta sheet                                         
 Beta turn                                         
 Disordered termini                                         
 ARG rich                                         

          241   TLGGVKKGAAVTASTATDVATAVKDLNSLITVLKNAGIIS 280

 Tail knob protein gp9 (Distal tube protein) (P9)  |  P04331
 Beta sheet                                                             
 Beta turn                        UUUU             UUUU                
 Disordered termini                                                             
 ARG rich                                         RRRRRRRRRRRRRRRRRRRR

            1   MAYVPLSGTNVRILADVPFSNDYKNTRWFTSSSNQYNWFNRKSRVYEMSKVTFMGFRENK 60
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

           61   PYVSVSLPIDKLYSASYIMFQNADYGNKWFYAFVTELEFKNSAVTYVHFEIDVLQTWMFD 120
 Beta sheet     SSSSSSSSSSSS                                            
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          121   MKFQESFIVREHVKLWNDDGTPTINTIDEGLSYGSEYDIVSVENHKPYDDMMFLVIISKS 180
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          181   IMHGTPGEEESRLNDINASLNGMPQPLCYYIHPFYKDGKVPKTYIGDNNANLSPIVNMLT 240
 Beta sheet                                                             
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 Beta turn                        UUUUUUUUUUUUUUU           UU         
 Disordered termini                                                             
 ARG rich                        RRRRRRRRRRRRRRR                      

          241   NIFSQKSAVNDIVNMYVTDYIGLKLDYKNGDKELKLDKDMFEQAGIADDKHGNVDTIFVK 300
 Beta sheet                                                             
 Beta turn                                         UUUUUUUU            
 Disordered termini                                                             
 ARG rich                                                             

          301   KIPDYEALEIDTGDKWGGFTKDQESKLMMYPYCVTEITDFKGNHMNLKTEYINNSKLKIQ 360
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          361   VRGSLGVSNKVAYSVQDYNADSALSGGNRLTASLDSSLINNNPNDIAILNDYLSAYLQGN 420
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          421   KNSLENQKSSILFNGIMGMIGGGISAGASAAGGSALGMASSVTGMTSTAGNAVLQMQAMQ 480
 Beta sheet                                                             
 Beta turn                                                   UUUUUUUUUU
 Disordered termini                                                             
 ARG rich                             RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR

          481   AKQADIANIPPQLTKMGGNTAFDYGNGYRGVYVIKKQLKAEYRRSLSSFFHKYGYKINRV 540
 Beta sheet         SSSSSSSSSSSSSS                                     
 Beta turn UUUUUUUUU                                                  
 Disordered termini                                                            
 ARG rich RRRRRRRRRRRRRRRRR                                          

          541   KKPNLRTRKAFNYVQTKDCFISGDINNNDLQEIRTIFDNGITLWHTDNIGNYSVENELR 599

 Primer terminal protein (TP) (TP)  |  P03681
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini DD                                                          
 ARG rich   RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR                          

            1   MARSPRIRIKDNDKAEYARLVKNTKAKIARTKKKYGVDLTAEIDIPDLDSFETRAQFNKW 60
 Beta sheet                                                             
 Beta turn          UUUUU                                              
 Disordered termini                                                             
 ARG rich                                                             

           61   KEQASSFTNRANMRYQFEKNAYGVVASKAKIAEIERNTKEVQRLVDEKIKAMKDKEYYAG 120
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          121   GKPQGTIEQRIAMTSPAHVTGINRPHDFDFSKVRSYSRLRTLEESMEMRTDPQYYEKKMI 180
 Beta sheet                                                             
 Beta turn                            UU                               
 Disordered termini                                                             
 ARG rich                                                             

          181   QLQLNFIKSVEGSFNSFDAADELIEELKKIPPDDFYELFLRISEISFEEFDSEGNTVENV 240
 Beta sheet                           
 Beta turn                           
 Disordered termini                           
 ARG rich                           

          241   EGNVYKILSYLEQYRRGDFDLSLKGF 266

Cowpea chlorotic mottle virus
 Capsid (CP)  |  P03601
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini DDDDDDDDDDDDDDDDDDDDDDD                                     
 ARG rich        RRRRRRRRRRRRRRRRRRR                                  

            1   MSTVGTGKLTRAQRRAAARKNKRNTRVVQPVIVEPIASGQGKAIKAWTGYSVSKWTASCA 60
 Beta sheet                                                             
 Beta turn                      UUUUUUUUU                              
 Disordered termini                                                             
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 ARG rich                                                             
           61   AAEAKVTSAITISLPNELSSERNKQLKVGRVLLWLGLLPSVSGTVKSCVTETQTTAAASF 120

 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          121   QVALAVADNSKDVVAAMYPEAFKGITLEQLTADLTIYLYSSAALTEGDVIVHLEVEHVRP 180
 Beta sheet           
 Beta turn           
 Disordered termini           
 ARG rich           

          181   TFDDSFTPVY 190

Cucumber virus strain FNY
 Capsid (CP)  |  P03601
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini DDDDDDDDDDDDDDDDDDDDDDDD                                    
 ARG rich   RRRRRRRRRRRRRRRRRRRR                                      

            1   MDKSESTSAGRNRRRRPRRGSRSAPSSADANFRVLSQQLSRLNKTLAAGRPTINHPTFVG 60
 Beta sheet                                                             
 Beta turn                UUUUUUU                                      
 Disordered termini                                                             
 ARG rich                RRRRRRRRRRRRRR           RRRRRRRRRRRRRRRRRRRR

           61   SERCRPGYTFTSITLKPPKIDRGSYYGKRLLLPDSVTEYDKKLVSRIQIRVNPLPKFDST 120
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich RRRRRRR                                                     

          121   VWVTVRKVPASSDLSVAAISAMFADGASPVLVYQYAASGVQANNKLLYDLSAMRADIGDM 180
 Beta sheet                                       
 Beta turn                           UUU         
 Disordered termini                                       
 ARG rich                                       

          181   RKYAVLVYSKDDALETDELVLHVDIEHQRIPTSGVLPV 218

Canine parvovirus 2 (Dog)
 Major capsid, 1 variant of 3 (VP1)  |  O41855
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
 ARG rich      RRRRRRRRRRRRR                                          

            1   MAPPAKRARRGLVPPGYKYLGPGNSLDQGEPTNPSDAAAKEHDEAYAAYLRSGKNPYLYF 60
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD                         
 ARG rich      RRRRRRRRRRRRRRRRRRRRRRRRR                RRRRRRRRRR    

           61   SPADQRFIDQTKDAKDWGGKIGHYFFRAKKAIAPVLTDTPDHPSTSRPTKPTKRSKPPPH 120
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich       RRRRRRRRRRRR                                          

          121   IFINLAKKKKAGAGQVKRDNLAPMSDGAVQPDGGQPAVRNERATGSGNGSGGGGGGGSGG 180
 Beta sheet                      SSSSSSSSSSSSSS                         
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          181   VGISTGTFNNQTEFKFLENGWVEITANSSRLVHLNMPESENYRRVVVNNMDKTAVNGNMA 240
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          241   LDDIHAQIVTPWSLVDANAWGVWFNPGDWQLIVNTMSELHLVSFEQEIFNVVLKTVSESA 300
 Beta sheet                                                   SSSSSSSSSS
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 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          301   TQPPTKVYNNDLTASLMVALDSNNTMPFTPAAMRSETLGFYPWKPTIPTPWRYYFQWDRT 360
 Beta sheet SS                                                          
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          361   LIPSHTGTSGTPTNIYHGTDPDDVQFYTIENSVPVHLLRTGDEFATGTFFFDCKPCRLTH 420
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          421   TWQTNRALGLPPFLNSLPQSEGATNFGDIGVQQDKRRGVTQMGNTNYITEATIMRPAEVG 480
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          481   YSAPYYSFEASTQGPFKTPIAAGRGGAQTDENQAADGNPRYAFGRQHGQKTTTTGETPER 540
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          541   FTYIAHQDTGRYPEGDWIQNINFNLPVTNDNVLLPTDPIGGKTGINYTNIFNTYGPLTAL 600
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          601   NNVPPVYPNGQIWDKEFDTDLKPRLHVNAPFVCQNNCPGQLFVKVAPNLTNEYDPDASAN 660
 Beta sheet   SSSSSSSSSSSSSSSSSSSS                                      
 Beta turn             UUUUUUUUUUUUUU                                  
 Disordered termini                                                             
 ARG rich   RRRRRRRRRRRRRRRRRRRRR                                     

          661   MSRIVTYSDFWWKGKLVFKAKLRASHTWNPIQQMSINVDNQFNYVPSNIGGMKIVYEKSQ 720
 Beta sheet        
 Beta turn        
 Disordered termini        
 ARG rich        

          721   LAPRKLY 727

 Capsid (VP2)  |  P22055 [70 – 341]
 Beta sheet                                                           SS
 Beta turn                                                             
 Disordered termini DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD                             
 ARG rich                                                             

            1   MSDGAVQPDGGQPAVRNERATGSGNGSGGGGGGGSGGVGISTGTFNNQTEFKFLENGWVE 60
 Beta sheet SSSSSSSSSSSS                                                
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

           61   ITANSSRLVHLNMPESENYRRVVVNNMDKTAVNGNMALDDIHAQIVTPWSLVDANAWGVW 120
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          121   FNPGDWQLIVNTMSELHLVSFEQEIFNVVLKTVSESATQPPTKVYNNDLTASLMVALDSN 180
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          181   NTMPFTPAAMRSETLGFYPWKPTIPTPWRYYFQWDRTLIPSHTGTSGTPTNIYHGTDPDD 240
 Beta sheet                                 SSSSSSSSSSSSS               
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          241   VQFYTIENSVPVHLLRTGDEFATGTFFFDCKPCRLTHTWQTNRALGLPPFLNSLPQSEGA 300
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          301   TNFGDIGVQQDKRRGVTQMGNTNYITEATIMRPAEVGYSAPYYSFEASTQGPFKTPIAAG 360
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 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          361   RGGAQTDENQAADGNPRYAFGRQHGQKTTTTGETPERFTYIAHQDTGRYPEGDWIQNINF 420
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          421   NLPVTNDNVLLPTDPIGGKTGINYTNIFNTYGPLTALNNVPPVYPNGQIWDKEFDTDLKP 480
 Beta sheet                                        SSSSSSSSSSSSSSSSSSSS 
 Beta turn                                                  UUUUUUUUUUU
 Disordered termini                                                             
 ARG rich                                        RRRRRRRRRRRRRRRRRRRRR

          481   RLHVNAPFVCQNNCPGQLFVKVAPNLTNEYDPDASANMSRIVTYSDFWWKGKLVFKAKLR 540
 Beta sheet                                             
 Beta turn UUU                                         
 Disordered termini                                             
 ARG rich                                             

          541   ASHTWNPIQQMSINVDNQFNYVPSNIGGMKIVYEKSQLAPRKLY 584

Cottontail rabbit papillomavirus (Kansas)
 Major capsid (L1)  |  P03102
 Beta sheet                                                             
 Beta turn                                                     UUU     
 Disordered termini D                                                           
 ARG rich                                                             

            1   MAVWLSTQNKFYLPPQPVTKIPSTDEYVTRTNVFYYASSDRLLTVGHPYYEIRDKGTMLV 60
 Beta sheet                                   SSSSSSSSSSSS              
 Beta turn                                 UUU                         
 Disordered termini                                                             
 ARG rich                                                             

           61   PKVSPNQYRVFRIKLPDPNKFAFGDKQLYDPEKERLVWCLRGIEVNRGQPLGVSVTGNPI 120
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          121   FNKFDDVENPTKYYNNHADQQDYRKSMAFDPKQVQLLMLGCVPATGEHWAQAKQCAEDPP 180
 Beta sheet                                                             
 Beta turn                                                        UUUU 
 Disordered termini                                                             
 ARG rich                                                             

          181   QQTDCPPIELVNTVIEDGDMCEIGFGAMDHKTLQASLSEVPLELAQSISKYPDYLKMQKD 240
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich           RRRRRRRRRRRRRRRRRRRRRRRRRRRRR                     

          241   QFGDSMFFYARREQMYARHFFSRAGGDKENVKSRAYIKRTQMQGEANANIATDNYCITPS 300
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          301   GSLVSSDSQVFNRAYWLQKAQGMNNGVCWDNQIFVTVVDNTRGTILSLVTKSKEQIKKTH 360
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          361   GKTVHFSSYLRHVEEYELQFVLQLCKVKLTPENLSYLHSMHPTIIDNWQLSVSAQPSGTL 420
 Beta sheet                                                             
 Beta turn                            UUUU                             
 Disordered termini                                                             
 ARG rich                                                    RRRRRRRRR

          421   EDQYRYLQSIATKCPPPEPPKENTDPYKNYKFWEVDLSEKLSDQLDQYPLGRKFLNQSGL 480
 Beta sheet                          
 Beta turn                          
 Disordered termini   DDDDDDDDDDDDDDDDDDDDDDD
 ARG rich RRRRRRRRRRRRRRRRRRRRRRRR 

          481   QRIGTKRPAPAPVSIVKSSKRKRRT 505
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 Minor capsid (L2)  |  P03108
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini DDDDDDDDDDDDDDDDD                                           
 ARG rich    RRRRRR                                                   

            1   MVARSRKRRAAPQDIYPTCKIAGNCPADIQNKFENKTIADKILQYGSLGVFFGGLGISSA 60
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

           61   GGSGGRLGYTPLSGGGGRVIAAAPVRPPITTESVGPLDIVPEVADPGGPTLVSLHELPAE 120
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          121   TPYVSSTNVTGDGAAEPLPAGHGGSQISDVTSGTSGTVSRTHINNPVFEAPMTGDQDVSD 180
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          181   VHVFAHSESSITINQTENTGGELIEMVPLRHPPRSEGDFRETSFSTSTPIPDRSALRSIN 240
 Beta sheet                                                             
 Beta turn                   UUU                                       
 Disordered termini                                                             
 ARG rich                                                             

          241   VASRRYQQVQVENPAFLNRPRELVQFENTFDNPAFVDDEQLSLLFEQDLDTVVATPDPAF 300
 Beta sheet                   SSSSSSSSSSSSSS                            
 Beta turn               UUUUUUUUUUUU      UUUU                        
 Disordered termini                                                             
 ARG rich     RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR                  

          301   QDVVRLSRPSFTQSRAGRVRVSRLGRTLTMQTRSGKAFGPAKHFYYELSSIAEGPEPDIL 360
 Beta sheet                                                             
 Beta turn                                                UUU          
 Disordered termini                                                             
 ARG rich                                                             

          361   IPESEQETSFTDATSKDTQQEAEVYADGSTLETDTSADENLTLVFSDRGRGQGSHVPIPG 420
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                    RRRRRR   

          421   KSTIGGPVNIGDSKYYTLNPGETTSFEADVISPVFIFEGNADGTYYLEEPLRKKRRKSIF 480
 Beta sheet             
 Beta turn             
 Disordered termini             
 ARG rich             

          481   LLADGSVAVYAE 492

Coxsackievirus A21
 Major capsid, 1 variant of 3 (VP1)  |  O41855
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

            1   GIEDLIDTAIKNALRVSQPLRPSQLKQPNGVNSQEVPALTAVETGASGQAIPSDVVETRH 60
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

           61   VINYKTRSESCLESFFGRAACVTILSLTNSSKSGEEKKHFNIWNITYTDTVQLRRKLEFF 120
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          121   TYSRFDLEMTFVFTENYPSTASGEVRNQCDQIMYIPPGAPRPSSWDDYTWQSSSNPSIFY 180
 Beta sheet                                                             
 Beta turn                                                          UUU
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 Disordered termini                                                             
 ARG rich                                                             

          181   MYGNAPPRMSIPYVGIANAYSHFYDGFARVPLEGENTDAGDTFYGLVSINDFGVLAVRAV 240
 Beta sheet       SSSSSSSSSSSSSSSSSSSS                                
 Beta turn UUUUUUUUUUUUUUUUUUUUUU    UUUU                            
 Disordered termini                                                           
 ARG rich             RRRRRRRRRRRRRRRRRRRRRRR                       

          241   NRSNPHTIHTSVRVYMKPKHIRCWCPRPPRAVLYRGEGVDMISSAIQPLTKVDSITTF 298

 Capsid (VP2)  |  P22055 [70 – 341]
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

            1   SPNVEACGYSDRVRQITLGNSTITTQEAANAIVAYGEWPTYINDSEANPVDAPTEPDVSS 60
 Beta sheet                                                             
 Beta turn            UUUUU                                       UUU  
 Disordered termini                                                             
 ARG rich                                                             

           61   NRFYTLESVSWKTTSRGWWWKLPDCLKDMGMFGQNMYYHYLGRSGYTIHVQCNASKFHQG 120
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          121   ALGVFLIPEFVMACNTESKTSYVSYINANPGERGGEFTNTYNPSNTDVSEGRQFAALDYL 180
 Beta sheet                                               SSSSSSSSSSSS  
 Beta turn                                           UU                
 Disordered termini                                                             
 ARG rich                                                             

          181   LGSGVLAGNAFVYPHQIINLRTNNSATIVVPYVNSLVIDCMAKHNNWGIVILPLAPLAFA 240
 Beta sheet                                 
 Beta turn                                 
 Disordered termini                                 
 ARG rich                                 

          241   ATSSPQVPITVTIAPMCTEFNGLRNITIPVHQ 272

 Capsid (VP3)  |  P22055 [342 – 581]
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

            1   GLPTMNTPGSNQFLTSDDFQSPCALPNFDVTPPIHIPGEVKNMMELAEIDTLIPMNAVDG 60
 Beta sheet                                              SSSSSSSSSSSSSSS
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

           61   KVNTMEMYQIPLNDNLSKAPIFCLSLSPASDKRLSHTMLGEILNYYTHWTGSIRFTFLFC 120
 Beta sheet S                                                           
 Beta turn                                                        UUUUU
 Disordered termini                                                             
 ARG rich                                                             

          121   GSMMATGKLLLSYSPPGAKPPTNRKDAMLGTHIIWDLGLQSSCSMVAPWISNTVYRRCAR 180
 Beta sheet       SSSSSSSSSSSS                                          
 Beta turn                                                             
 Disordered termini                                                            D
 ARG rich                                                             

          181   DDFTEGGFITCFYQTRIVVPASTPTSMFMLGFVSACPDFSVRLLRDTSHISQSKLIARTQ 240
 Beta sheet
 Beta turn
 Disordered termini
 ARG rich

          241    240

 Inner capsid (VP4)  |  P22055 [2 – 69]
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

            1   GAQVSTQKTGAHENQNVAANGSTINYTTINYYKDSASNSATRQDLSQDPSKFTEPVKDLM 60
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 Beta sheet         
 Beta turn         
 Disordered termini         
 ARG rich         

           61   LKTAPALN 68

 Viral protein genome linked (VPg)  |  P22055 [1541 – 1562]
 Beta sheet                       
 Beta turn                       
 Disordered termini D                     
 ARG rich                       

            1   GAYTGLPNKKPNVPTIRIAKVQ 22

Human coxsackievirus B5 (Peterborough)
 Major capsid, 1 variant of 3 (VP1)  |  O41855
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

            1   FYQGPPGEAVERAIARVADTISSGPVNSESIPALTAAETGHTSQVVPADTMQTRHVKNYH 60
 Beta sheet                                                             
 Beta turn                       UUU                                   
 Disordered termini                                                             
 ARG rich                                        RRRRRRRRRRRRRRRRR    

           61   SRSESTVENFLCRSACVYYTTYKNHGTDGDNFAYWVINTRQVAQLRRKLEMFTYARFDLE 120
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          121   LTFVITSTQEQSTIQGQDSPVLTHQIMYVPPGGPVPTKINSYSWQTSTNPSVFWTEGSAP 180
 Beta sheet                                                      SSSSSSS
 Beta turn                       UUUU                                  
 Disordered termini                                                             
 ARG rich                                                           RR

          181   PRISIPFISIGNAYSMFYDGWAKFDKQGTYGINTLNNMGTLYMRHVNDGSPGPIVSTVRI 240
 Beta sheet SSSSSSSSSSSS                                  
 Beta turn                                               
 Disordered termini                                               
 ARG rich RRRRRRRRRRRRRRRRRRRRRR                        

          241   YFKPKHVKTWVPRPPRLCQYQKAGNVNFEPTGVTESRTEITAMQTT 286

 Capsid (VP2)  |  P22055 [70 – 341]
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

            1   SPSAEECGYSDRVRSITLGNSTITTQECANVVVGYGTWPTYLKDEEATAEDQPTQPDVAT 60
 Beta sheet                                                             
 Beta turn                                       UUUUU                 
 Disordered termini                                                             
 ARG rich                                                             

           61   CRFYTLESVMWQQSSPGWWWKFPDALSNMGLFGQNMQYHYLGRAGYTVHVQCNASKFHQG 120
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          121   CLLVVCVPEAEMGCATLANKPDQKSLSNGETANTFDSQNTTGQTAVQANVINAGMGVGVG 180
 Beta sheet                                       SSSSSSSSSSSS          
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          181   NLTIFPHQWINLRTNNSATIVMPYINSVPMDNMFRHNNFTLMIIPFAPLSYSTGATTYVP 240
 Beta sheet                      
 Beta turn                      
 Disordered termini                      
 ARG rich                      
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          241   ITVTVAPMCAEYNGLRLAGKQ 261

 Capsid (VP3)  |  P22055 [342 – 581]
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

            1   GLPTMLTPGSNQFLTSDDFQSPSAMPQFDVTPEMAIPGQVNNLMEIAEVDSVVPVNNTEG 60
 Beta sheet                                               SSSSSSSSSSSSSS
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

           61   KVSSIEAYQIPVQSNSTNGSQVFGFPLIPGASSVLNRTLLGEILNYYTHWSGSIKLTFMF 120
 Beta sheet SS                                                          
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          121   CGSAMATGKFLLAYSPPGAGAPTTRKEAMLGTHVIWDVGLQSSCVLCIPWISQTHYRYVV 180
 Beta sheet                                                         
 Beta turn                                                         
 Disordered termini                                                         
 ARG rich                                                         

          181   VDEYTAGGYITCWYQTNIVVPADTQSDCKILCFVSACNDFSVRMLKDTPFIKQDSF 236

 Inner capsid (VP4)  |  P22055 [2 – 69]
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

            1   GAQVSTQKTGAHETGLRASGNSIIHYTNINYYKDAASNSANRQEFAQDPGKFTEPVKDIM 60
 Beta sheet         
 Beta turn         
 Disordered termini         
 ARG rich         

           61   IKSMPALN 68

 Viral protein genome linked (VPg)  |  P22055 [1541 – 1562]
 Beta sheet                       
 Beta turn                       
 Disordered termini D                     
 ARG rich                       

            1   GAYTGMPNQKPKVPTLRQAKVQ 22

Enterobacteria phage fr
 Maturation (A)  |  P15966
 Beta sheet                                                             
 Beta turn         UUUUUU                                   UUUUUU     
 Disordered termini D                                                           
 ARG rich  RRRRRRRRRRRRRRRRRR                                         

            1   MRKFIPTERMSKSHVVSVREYADGELEDNSLPLIYRSNWSPGQYTSTGPRTKEWHYPSSY 60
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

           61   SRGAIGIKALDQGKYARLGTSWGREFEERAGYGMSIDARSCYSLFPVSQNLTWIDVPTNV 120
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                          RRRRRRRRRRRRRRRRRRR

          121   ANRATTEVLGKVTQGNFNLGVALAEARSTASQLSTQTIALIKAYTAARRGNWRQALRYLA 180
 Beta sheet                                                             
 Beta turn     UUUUUU                            UUUUU                 
 Disordered termini                                                             
 ARG rich RRRRRRRRRRRRRRR                                             

          181   LNENRKFNSKSVASRWLELQFGWMPLLSDIQGAYEMLTKVHLKAFMPMRAVRQVGQNVSL 240
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 Beta sheet          SSSSSSSSSSSSSSSSSS                                 
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          241   SGRLTSPAASYKSTCNISRRIVIWFYINDARLAWLSSLGILNPLGIVWEKVPFSFLVDWL 300
 Beta sheet                                           SSSSSSSSSSSSSSSSSS
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          301   LPVGNMLEGLTAPIGCSYQSGTVTDVISGESTITADDIYGWDTVRPATAKVQISAVHRGV 360
 Beta sheet S                                
 Beta turn                                  
 Disordered termini                                  
 ARG rich                                  

          361   QSVWPTTGVYVKSPFSMVHTLDALALFRQRLWK 393

 Capsid (CP)  |  P03601
 Beta sheet                                                         SSSS
 Beta turn                                                             
 Disordered termini DD                                                          
 ARG rich                                       RRRRRRRRRRRRRRRRRRRRRR

            1   MASNFEEFVLVDNGGTGDVKVAPSNFANGVAEWISSNSRSQAYKVTCSVRQSSANNRKYT 60
 Beta sheet SSSSSSSSSSSSS        SSSSSSSSSSSSS                          
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich RRRRRRR                                                     

           61   VKVEVPKVATQVQGGVELPVAAWRSYMNMELTIPVFATNDDCALIVKALQGTFKTGNPIA 120
 Beta sheet           
 Beta turn           
 Disordered termini           
 ARG rich           

          121   TAIAANSGIY 130

Enterobacteria phage GA
 Maturation (A)  |  P15966
 Beta sheet                                                             
 Beta turn         UUUUUU     UUUU                           UUUUUU    
 Disordered termini                                                             
 ARG rich    RRRRRRRRRRRRRRRRRRRR                 RRRRRRRRRRRRRRRRRRRR

            1   MFPKSNIDRNYKVKLISYDKKGKLVSDDSFEQVENYLFQNRSTTYKPGYIRRDFRRPTNF 60
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich RRRRR                                                       

           61   WNGYRCFNQPVGTFTRKLSDGGRQVADYGIVNPNKFTANSQHLGDNMVIYPGPFSINIDQ 120
 Beta sheet                                                             
 Beta turn                                              UUUUUU         
 Disordered termini                                                             
 ARG rich                                                             

          121   RASVEVLNKLSQSNLNIGVAIAEAKMTASLLAKQSIALIRAYTAAKRGNWREVLSQLLIS 180
 Beta sheet                                                             
 Beta turn  UUUUUUUU                                                   
 Disordered termini                                                             
 ARG rich                                                             

          181   EHRFRAPAKDLGGRWLELQYGWLPLMSDLKAAYDLLTQTKLPAFMPLRVTRTVGGTHNYK 240
 Beta sheet          SSSSSSSSSSSSSSSSSS                                 
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          241   VRNVESAGDTWSYRHRLSVNYRIWYFISDPRLAWASSLGLLNPLEIYWEKTPWSFVVDWF 300
 Beta sheet                 SSSSSSSSSSSSSSSSSS      SSSSSSSSSSSSSSSSSSS 
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          301   LPVGNLIEAMSNPLGLDIISGTKTWQLESKLNATLPASGWSGTAKLTAYAKAYDRSTFYS 360
 Beta sheet                               
 Beta turn                               
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 Disordered termini                               
 ARG rich                               

          361   FPTPLPYVKSPLSGLHLANALALINQRLKR 390

 Capsid (CP)  |  P03601
 Beta sheet                                                        SSSSS
 Beta turn                                                             
 Disordered termini D                                                           
 ARG rich                                      RRRRRRRRRRRRRRRRRRRRRRR

            1   MATLRSFVLVDNGGTGNVTVVPVSNANGVAEWLSNNSRSQAYRVTASYRASGADKRKYAI 60
 Beta sheet SSSSSSSSSSSS        SSSSSSSSSSSSS                           
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich RRRRRR                                                      

           61   KLEVPKIVTQVVNGVELPGSAWKAYASIDLTIPIFAATDDVTVISKSLAGLFKVGNPIAE 120
 Beta sheet           
 Beta turn           
 Disordered termini           
 ARG rich           

          121   AISSQSGFYA 130

Escherichia phage MS2 
 Maturation (A)  |  P15966
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

            1   MRAFSTLDRENETFVPSVRVYADGETEDNSFSLKYRSNWTPGRFNSTGAKTKQWHYPSPY 60
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

           61   SRGALSVTSIDQGAYKRSGSSWGRPYEEKAGFGFSLDARSCYSLFPVSQNLTYIEVPQNV 120
 Beta sheet                                                             
 Beta turn                                                UUUUUUUUUU   
 Disordered termini                                                             
 ARG rich                                          RRRRRRRRRRRRRRRRRRR

          121   ANRASTEVLQKVTQGNFNLGVALAEARSTASQLATQTIALVKAYTAARRGNWRQALRYLA 180
 Beta sheet                                                SSSSSSSSSSSSS
 Beta turn     UUUUUUUUUUU                       UUU                   
 Disordered termini                                                             
 ARG rich RRRRRRRRRRRRRRR                                             

          181   LNEDRKFRSKHVAGRWLELQFGWLPLMSDIQGAYEMLTKVHLQEFLPMRAVRQVGTNIKL 240
 Beta sheet S        SSSSSSSSSSSSSSSSSS                                 
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          241   DGRLSYPAANFQTTCNISRRIVIWFYINDARLAWLSSLGILNPLGIVWEKVPFSFVVDWL 300
 Beta sheet                                                SSSSSSSSSSSSS
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          301   LPVGNMLEGLTAPVGCSYMSGTVTDVITGESIISVDAPYGWTVERQGTAKAQISAMHRGV 360
 Beta sheet S                                
 Beta turn                                  
 Disordered termini                                  
 ARG rich                                  

          361   QSVWPTTGAYVKSPFSMVHTLDALALIRQRLSR 393

 Capsid (CP)  |  P03601
 Beta sheet                                       SSSSSSSSSSSSS     SSSS
 Beta turn                                                             
 Disordered termini DD                                                          
 ARG rich                                       RRRRRRRRRRRRRRRRRRRRRR

            1   MASNFTQFVLVDNGGTGDVTVAPSNFANGVAEWISSNSRSQAYKVTCSVRQSSAQNRKYT 60
 Beta sheet SSSSSSSSSSSSS         SSSSSSSSSSSS                          
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 Beta turn                                                             
 Disordered termini                                                             
 ARG rich RRRRRRR                                                     

           61   IKVEVPKVATQTVGGVELPVAAWRSYLNMELTIPIFATNSDCELIVKAMQGLLKDGNPIP 120
 Beta sheet           
 Beta turn           
 Disordered termini           
 ARG rich           

          121   SAIAANSGIY 130

Escherischia phage Qb
 Minor capsid protein (A1)  |  Q8LTE1
 Beta sheet                                                             
 Beta turn              UUUU                                        UUU
 Disordered termini D                                                           
 ARG rich                                               RRRRRRRRRRRRRR

            1   MAKLETVTLGNIGKDGKQTLVLNPRGVNPTNGVASLSQAGAVPALEKRVTVSVSQPSRNR 60
 Beta sheet  SSSSSSSSSSSSSSSS      SSSSSSSSSSSSSS                       
 Beta turn UUUUUUUU                                                    
 Disordered termini                                                             
 ARG rich RRRRRRRR                                                    

           61   KNYKVQVKIQNPTACTANGSCDPSVTRQAYADVTFSFTQYSTDEERAFVRTELAALLASP 120
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          121   LLIDAIDQLNPAYWTLLIAGGGSGSKPDPVIPDPPIDPPPGTGKYTCPFAIWSLEEVYEP 180
 Beta sheet                                                             
 Beta turn   UUU                                                       
 Disordered termini                                                             
 ARG rich                                                             

          181   PTKNRPWPIYNAVELQPREFDVALKDLLGNTKWRDWDSRLSYTTVRGCRGNGYIDLDATY 240
 Beta sheet                                                             
 Beta turn        UUUUUUUUUUUU                                         
 Disordered termini                                                             
 ARG rich        RRRRRRRRRRRRRRRRRRRRRRRRRR                           

          241   LATDQAMRDQKYDIREGKKPGAFGNIERFIYLKSINAYCSLSDIAAYHADGVIVGFWRDP 300
 Beta sheet                              
 Beta turn            UUUUUU            
 Disordered termini                              
 ARG rich                              

          301   SSGGAIPFDFTKFDKTKCPIQAVIVVPRA 329

 Maturation (A2)  |  P03610
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini D                                                           
 ARG rich                                          RRRRRRRRRRRRRRRRRRR

            1   MPKLPRGLRFGADNEILNDFQELWFPDLFIESSDTHPWYTLKGRVLNAHLDDRLPNVGGR 60
 Beta sheet                              SSSSSSSSSSSS                   
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich RRRRRRRR                                                    

           61   QVRRTPHRVTVPIASSGLRPVTTVQYDPAALSFLLNARVDWDFGNGDSANLVINDFLFRT 120
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                       RRRRRRRRRRRRRRRRRRRRRR

          121   FAPKEFDFSNSLVPRYTQAFSAFNAKYGTMIGEGLETIKYLGLLLRRLREGYRAVKRGDL 180
 Beta sheet                                                             
 Beta turn                                                UUUUUUUUUU   
 Disordered termini                                                             
 ARG rich RRRRRRRRRRRRRRRR                      RRRRRRRRRRRRRRRRRRR   

          181   RALRRVIQSYHNGKWKPATAGNLWLEFRYGLMPLFYDIRDVMLDWQNRHDKIQRLLRFSV 240
 Beta sheet                   SSSSSSSSSSSSSSSSSSSSSSSSSSSSSS            
 Beta turn                                                             
 Disordered termini                                                             
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 ARG rich                     RRRRRRRRRRRRRRRRRRRRR                   
          241   GHGEDYVVEFDNLYPAVAYFKLKGEITLERRHRHGISYANREGYAVFDNGSLRPVSDWKE 300

 Beta sheet                                          SSSSSSSSSSSSSSSSSSS
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                  RRRRRRRRRRR

          301   LATAFINPHEVAWELTPYSFVVDWFLNVGDILAQQGQLYHNIDIVDGFDRRDIRLKSFTI 360
 Beta sheet SSSS  SSSSSSSSSSSSSSSSSSSSSS                                
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich RRRRRRR                                                     

          361   KGERNGRPVNVSASLSAVDLFYSRLHTSNLPFATLDLDTTFSSFKHVLDSIFLLTQRVKR 420
 Beta sheet
 Beta turn
 Disordered termini
 ARG rich

          421    420

 Capsid (CP)  |  P03601
 Beta sheet                                                             
 Beta turn              UUUU                                        UUU
 Disordered termini D                                                           
 ARG rich                                               RRRRRRRRRRRRRR

            1   MAKLETVTLGNIGKDGKQTLVLNPRGVNPTNGVASLSQAGAVPALEKRVTVSVSQPSRNR 60
 Beta sheet  SSSSSSSSSSSSSS                                             
 Beta turn UUUUUUUU                                                    
 Disordered termini                                                             
 ARG rich RRRRRRRR                                                    

           61   KNYKVQVKIQNPTACTANGSCDPSVTRQAYADVTFSFTQYSTDEERAFVRTELAALLASP 120
 Beta sheet              
 Beta turn              
 Disordered termini              
 ARG rich              

          121   LLIDAIDQLNPAY 133

Enterobacteria phage SP
 Minor capsid protein (A1)  |  Q8LTE1
 Beta sheet                                          SSSSSSSSSSSSSS     
 Beta turn           UUUU                                           UUU
 Disordered termini D                                                           
 ARG rich                                                             

            1   MAKLNQVTLSKIGKNGDQTLTLTPRGVNPTNGVASLSEAGAVPALEKRVTVSVAQPSRNR 60
 Beta sheet  SSSSSSSSSSSSSSS      SSSSSSSSSSSSSS                        
 Beta turn UUUUUUUU                                                    
 Disordered termini                                                             
 ARG rich                                                             

           61   KNFKVQIKLQNPTACTRDACDPSVTRSAFADVTLSFTSYSTDEERALIRTELAALLADPL 120
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          121   IVDAIDNLNPAYWAALLVASSGGGDNPSDPDVPVVPDVKPPDGTGRYKCPFACYRLGSIY 180
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                   RRRRRRRRRRRRRRRRRRR       

          181   EVGKEGSPDIYERGDEVSVTFDYALEDFLGNTNWRNWDQRLSDYDIANRRRCRGNGYIDL 240
 Beta sheet                                                 SSSSSSSSSSSS
 Beta turn               UUUUUUUU                                      
 Disordered termini                                                             
 ARG rich               RRRRRRRRRRRRRRRRR                             

          241   DATAMQSDDFVLSGRYGVRKVKFPGAFGSIKYLLNIQGDAWLDLSEVTAYRSYGMVIGFW 300
 Beta sheet S                              
 Beta turn                                
 Disordered termini                                
 ARG rich                                

          301   TDSKSPQLPTDFTQFNSANCPVQTVIIIPSL 331

17 of 58



 Maturation (A2)  |  P03610
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini D                                                           
 ARG rich                                                             

            1   MPTLPRGLRFGSNGEVLNDFEALWFPERHTVDLSNGTCKLTGYITNLPGYSDIFPNKGVT 60
 Beta sheet                              SSSSSSSSSSSS                   
 Beta turn              UUUUU                                          
 Disordered termini                                                             
 ARG rich                                                             

           61   AARTPYRSTVPVNHLGYRPVTTVEYIPDGTYVRLDGHVKFEGDLVNGSVDLTNFVISLAA 120
 Beta sheet                                                             
 Beta turn                                            UUUUUUUUUUUUUUUUU
 Disordered termini                                                             
 ARG rich             RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR

          121   QGGFDYQSVIGPRFSARFSAFSTKYGVLLGEGRETLKYLLLVVRRMREGYRAVRRGDLKR 180
 Beta sheet                                                             
 Beta turn UU                                                          
 Disordered termini                                                             
 ARG rich RR           RRRRRRRRRRRRRRRRRRRRRRRRRRRRRR                 

          181   LRNVISTFEPSTIKGKRARAEFSQTYRDKLTGNKVEVRPSEGKWNSSSASDLWLEFRYGL 240
 Beta sheet                                               SSSSSSSSSSSSSS
 Beta turn                               UUU                           
 Disordered termini                                                             
 ARG rich                RRRRRRRRRRRRRRRRRRRRRRRRR                    

          241   MPLFYDIQSVMEDFMRVHKKIAKIQRFSAGHGKLETVSSRFYPDVHFSLEVTAVLQRRHR 300
 Beta sheet SSSSSS                                                      
 Beta turn                       UUUU                                  
 Disordered termini                                                             
 ARG rich                                                             

          301   WGVIYQDTGSFATFNNGRLVPVKDWKTAAFALLNPAEVAWEVTPYSFVVDWFVNVGDMLE 360
 Beta sheet          SSSSSSSSSSSSSSSSSSSSS                              
 Beta turn       UU                                                    
 Disordered termini                                                             
 ARG rich       RRRRRRRRRRRRRRRRRRRRRR                                

          361   QMGQLYRHVDVVDGFDRKDIKLKSVSVRVLTNDVAHVASFQLRQAKLLHSYYSRVHTVAF 420
 Beta sheet                               
 Beta turn                               
 Disordered termini                               
 ARG rich                               

          421   PQISPQLDTEIRSVKHVIDSIALLTQRVKR 450

 Capsid (CP)  |  P03601
 Beta sheet                                 SSSSSSSSSSSSSSSSSSSSSSS     
 Beta turn                                                          UUU
 Disordered termini D                                                           
 ARG rich                                                             

            1   MAKLNQVTLSKIGKNGDQTLTLTPRGVNPTNGVASLSEAGAVPALEKRVTVSVAQPSRNR 60
 Beta sheet  SSSSSSSSSSSSSS                                             
 Beta turn UUUUUUUU                                                    
 Disordered termini                                                             
 ARG rich                                                             

           61   KNFKVQIKLQNPTACTRDACDPSVTRSAFADVTLSFTSYSTDEERALIRTELAALLADPL 120
 Beta sheet             
 Beta turn             
 Disordered termini             
 ARG rich             

          121   IVDAIDNLNPAY 132

Echovirus 1 (strain Human/Egypt/Farouk/1951) (E-1)
 Major capsid, 1 variant of 3 (VP1)  |  O41855
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             
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            1   FYQGDVQNAVEGAMVRVADTVQTSATNSERVPNLTAVETGHTSQAVPGDTMQTRHVINNH 60
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                         RRRRRRRRRRRRRRRRR   

           61   VRSESTIENFLARSACVFYLEYKTGTKEDSNSFNNWVITTRRVAQLRRKLEMFTYLRFDM 120
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          121   EITVVITSSQDQSTSQNQNAPVLTHQIMYVPPGGPIPVSVDDYSWQTSTNPSIFWTEGNA 180
 Beta sheet                                                        SSSSS
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                            R

          181   PARMSIPFISIGNAYSNFYDGWSHFSQAGVYGFTTLNNMGQLFFRHVNKPNPAAITSVAR 240
 Beta sheet SSSSSSSSSSSSS                               
 Beta turn                                             
 Disordered termini                                             
 ARG rich RRRRRRRRRRRRRRRRR                           

          241   IYFKPKHVRAWVPRPPRLCPYINSTNVNFEPKPVTEVRTNIITT 284

 Capsid (VP2)  |  P22055 [70 – 341]
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

            1   SPTVEECGYSDRVRSITLGNSTITTQECANVVVGYGEWPEYLSDNEATAEDQPTQPDVAT 60
 Beta sheet                                     SSSSSSSSSSSSSSSSS       
 Beta turn                                                        UUU  
 Disordered termini                                                             
 ARG rich                                                             

           61   CRFYTLDSVQWENGSPGWWWKFPDALRDMGLFGQNMYYHYLGRAGYTIHVQCNASKFHQG 120
 Beta sheet                                                             
 Beta turn                         UUUU                                
 Disordered termini                                                             
 ARG rich                                                             

          121   CILVVCVPEAEMGSAQTSGVVNYEHISKGEIASRFTTTTTAEDHGVQAAVWNAGMGVGVG 180
 Beta sheet                                                             
 Beta turn                                   UUU                       
 Disordered termini                                                             
 ARG rich                                                             

          181   NLTIFPHQWINLRTNNSATIVMPYVNSVPMDNMYRHHNFTLMIIPFVPLDFSAGASTYVP 240
 Beta sheet                      
 Beta turn                      
 Disordered termini                      
 ARG rich                      

          241   ITVTVAPMCAEYNGLRLAGHQ 261

 Capsid (VP3)  |  P22055 [342 – 581]
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

            1   GLPTMNTPGSNQFLTSDDFQSPSAMPQFDVTPEMHIPGEVRNLMEIAEVDSVMPINNDSA 60
 Beta sheet                                                SSSSSSSSSSSSS
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

           61   AKVSSMEAYRVELSTNTNAGTQVFGFQLNPGAESVMNRTLMGEILNYYAHWSGSIKITFV 120
 Beta sheet SSS                                                         
 Beta turn                        UUUU                            UUUUU
 Disordered termini                                                             
 ARG rich                                                             

          121   FCGSAMTTGKFLLSYAPPGAGAPKTRKDAMLGTHVVWDVGLQSSCVLCIPWISQTHYRFV 180
 Beta sheet                                                          
 Beta turn UU                                                       
 Disordered termini                                                          
 ARG rich                                                          

          181   EKDPYTNAGFVTCWYQTSVVSPASNQPKCYMMCMVSACNDFSVRMLRDTKFIEQTSF 237
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 Inner capsid (VP4)  |  P22055 [2 – 69]
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

            1   GAQVSTQKTGAHETSLSATGNSIIHYTNINYYKDAASNSANRQDFTQDPGKFTEPMKDVM 60
 Beta sheet         
 Beta turn         
 Disordered termini         
 ARG rich         

           61   IKTLPALN 68

 Viral protein genome linked (VPg)  |  P22055 [1541 – 1562]
 Beta sheet                       
 Beta turn                       
 Disordered termini D                     
 ARG rich                       

            1   GAYTGMPNQKPKVPTLRQAKVQ 22

Erysimum latent virus
 Capsid (CP)  |  P03601
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini DDDDDDDDDDDDDD                                              
 ARG rich                                                             

            1   MTSSRSTELIETQEDVVRKLSQKTPVSNFSALPLPNGPQAPTQLQPFQFEFPLPAGQEGS 60
 Beta sheet                    SSSSSSSSSSSSS                            
 Beta turn                 UUUU                                        
 Disordered termini                                                             
 ARG rich                                                             

           61   VTLPLATFPKMATFLSRHRRAQLTQLHAVVSPSAVSIGHPLTVQLIWVPASSTTTSSQIL 120
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          121   GTYGGQQISVGGQVTNSSPAKVSANLLMMNPHIKDSTSYTDTPKLLVYSTPAVPDDKLTT 180
 Beta sheet                       
 Beta turn                       
 Disordered termini                       
 ARG rich                       

          181   SSASIIVFGEVLLSSPQLNPSA 202

Human adenovirus C5
 core-capsid bridging protein (CoreCapsid)  |  P24938
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini D                                                           
 ARG rich                       RRRRRRRRRRRRRRRRRRRR                  

            1   MSKRKIKEEMLQVIAPEIYGPPKKEEQDYKPRKLKRVKKKKKDDDDELDDEVELLHATAP 60
 Beta sheet                                                             
 Beta turn UUUUUUUUUUUUUUUU           UUUUUUUU                         
 Disordered termini                                                             
 ARG rich RRRRRRRRRRRRRRRR                                            

           61   RRRVQWKGRRVKRVLRPGTTVVFTPGERSTRTYKRVYDEVYGDEDLLEQANERLGEFAYG 120
 Beta sheet                                                             
 Beta turn UUUU                                                     UUU
 Disordered termini                                                             
 ARG rich                                                             

          121   KRHKDMLALPLDEGNPTPSLKPVTLQQVLPALAPSEEKRGLKRESGDLAPTVQLMVPKRQ 180
 Beta sheet                                                             
 Beta turn U                                                           
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 Disordered termini                                                             
 ARG rich                                                             

          181   RLEDVLEKMTVEPGLEPEVRVRPIKQVAPGLGVQTVDVQIPTTSSTSIATATEGMETQTS 240
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                 RRRRRRRRRRRRR               

          241   PVASAVADAAVQAVAAAASKTSTEVQTDPWMFRVSAPRRPRGSRKYGAASALLPEYALHP 300
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich         RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR

          301   SIAPTPGYRGYTYRPRRRATTRRRTTTGTRRRRRRRQPVLAPISVRRVAREGGRTLVLPT 360
 Beta sheet         
 Beta turn         
 Disordered termini         
 ARG rich RR      

          361   ARYHPSIV 368

 Histone-like nucleoprotein (HistoneLike)  |  P68951 [25 – 198]
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich  RRRRRRRRRRRRRRRRRRRRRRRRRRRRR                              

            1   AKKRSDQHPVRVRGHYRAPWGAHKRGRTGRTTVDDAIDAVVEEARNYTPTPPPVSTVDAA 60
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich      RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR  

           61   IQTVVRGARRYAKMKRRRRRVARRHRRRPGTAAQRAAAALLNRARRTGRRAAMRAARRLA 120
 Beta sheet                                                       
 Beta turn                                                       
 Disordered termini                                                      D
 ARG rich                             RRRRRRRRRRRRRRRRRRRRRRRRR 

          121   AGIVTVPPRSRRRAAAAAAAAISAMTQGRRGNVYWVRDSVSGLRVPVRTRPPRN 174

 Hexon-linking protein (IIIa)  |  P12537 [1 – 570]
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini DDDDD                                                       
 ARG rich                                                             

            1   MMQDATDPAVRAALQSQPSGLNSTDDWRQVMDRIMSLTARNPDAFRQQPQANRLSAILEA 60
 Beta sheet                                                             
 Beta turn                        UUUU                                 
 Disordered termini                                                             
 ARG rich                                                             

           61   VVPARANPTHEKVLAIVNALAENRAIRPDEAGLVYDALLQRVARYNSGNVQTNLDRLVGD 120
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          121   VREAVAQRERAQQQGNLGSMVALNAFLSTQPANVPRGQEDYTNFVSALRLMVTETPQSEV 180
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          181   YQSGPDYFFQTSRQGLQTVNLSQAFKNLQGLWGVRAPTGDRATVSSLLTPNSRLLLLLIA 240
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          241   PFTDSGSVSRDTYLGHLLTLYREAIGQAHVDEHTFQEITSVSRALGQEDTGSLEATLNYL 300
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          301   LTNRRQKIPSLHSLNSEEERILRYVQQSVSLNLMRDGVTPSVALDMTARNMEPGMYASNR 360
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
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 ARG rich                                                             
          361   PFINRLMDYLHRAAAVNPEYFTNAILNPHWLPPPGFYTGGFEVPEGNDGFLWDDIDDSVF 420

 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich             RRRRRRRRRRRRRRR                                 

          421   SPQPQTLLELQQREQAEAALRKESFRRPSSLSDLGAAAPRSDASSPFPSLIGSLTSTRTT 480
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                            DDDDDDDDDDDDDDDDD
 ARG rich                                       RRRRRRRRRRRRRRRRRRRRRR

          481   RPRLLGEEEYLNNSLLQPQREKNLPPAFPNNGIESLVDKMSRWKTYAQEHRDVPGPRPPT 540
 Beta sheet                               
 Beta turn                               
 Disordered termini DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
 ARG rich RRRRRRRRR                     

          541   RRQRHDRQRGLVWEDDDSADDSSVLDLGGS 570

 Packaging protein (IVa2)  |  P03271
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
 ARG rich                                                             

            1   METRGRRPAALQHQQDQPQAHPGQRAARSAPLHRDPDYADEDPAPVERHDPGPSGRAPTT 60
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini DDDDDDDDDDDDD                                               
 ARG rich                                                             

           61   AVQRKPPQPAKRGDMLDRDAVEQVTELWDRLELLGQTLKSMPTADGLKPLKNFASLQELL 120
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          121   SLGGERLLADLVRENMRVRDMLNEVAPLLRDDGSCSSLNYQLHPVIGVIYGPTGCGKSQL 180
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          181   LRNLLSSQLISPTPETVFFIAPQVDMIPPSELKAWEMQICEGNYAPGPDGTIIPQSGTLR 240
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                  RRRRRRRRRRR

          241   PRFVKMAYDDLILEHNYDVSDPRNIFAQAAARGPIAIIMDECMENLGGHKGVSKFFHAFP 300
 Beta sheet                                                             
 Beta turn  UUUUUUUU                                     UUU           
 Disordered termini                                                             
 ARG rich RRRRRRRRR                                                   

          301   SKLHDKFPKCTGYTVLVVLHNMNPRRDMAGNIANLKIQSKMHLISPRMHPSQLNRFVNTY 360
 Beta sheet                                                             
 Beta turn             UUUUUUUUUU                      UUU             
 Disordered termini                                                             
 ARG rich                                                             

          361   TKGLPLAISLLLKDIFRHHAQRSCYDWIIYNTTPQHEALQWCYLHPRDGLMPMYLNIQSH 420
 Beta sheet                              
 Beta turn                              
 Disordered termini                          DDDD
 ARG rich       RRRRRRRRRRRRRRRRRRRRRRR

          421   LYHVLEKIHRTLNDRDRWSRAYRARKTPK 449

 hexon-interlacing protein (IX)  |  P03281
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini DDDD                                                        
 ARG rich                                                             

            1   MSTNSFDGSIVSSYLTTRMPPWAGVRQNVMGSSIDGRPVLPANSTTLTYETVSGTPLETA 60
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             
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           61   ASAAASAAAATARGIVTDFAFLSPLASSAASRSSARDDKLTALLAQLDSLTRELNVVSQQ 120
 Beta sheet                     
 Beta turn                     
 Disordered termini              DDDDDDD
 ARG rich                     

          121   LLDLRQQVSALKASSPPNAV 140

 Penton protein (L2)  |  P12538
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini D                                                           
 ARG rich                                                             

            1   MRRAAMYEEGPPPSYESVVSAAPVAAALGSPFDAPLDPPFVPPRYLRPTGGRNSIRYSEL 60
 Beta sheet                                                             
 Beta turn                                                        UUU  
 Disordered termini                                                             
 ARG rich                                                             

           61   APLFDTTRVYLVDNKSTDVASLNYQNDHSNFLTTVIQNNDYSPGEASTQTINLDDRSHWG 120
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                      RRRRRRRRRRRRRRRRRRRRR                  

          121   GDLKTILHTNMPNVNEFMFTNKFKARVMVSRLPTKDNQVELKYEWVEFTLPEGNYSETMT 180
 Beta sheet                                                             
 Beta turn                             UUUUUUUU                        
 Disordered termini                                                             
 ARG rich                                                             

          181   IDLMNNAIVEHYLKVGRQNGVLESDIGVKFDTRNFRLGFDPVTGLVMPGVYTNEAFHPDI 240
 Beta sheet                                                             
 Beta turn            UUU                                              
 Disordered termini                                                             
 ARG rich              RRRRRRRRRRRRRRRRRRR                            

          241   ILLPGCGVDFTHSRLSNLLGIRKRQPFQEGFRITYDDLEGGNIPALLDVDAYQASLKDDT 300
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          301   EQGGGGAGGSNSSGSGAEENSNAAAAAMQPVEDMNDHAIRGDTFATRAEEKRAEAEAAAE 360
 Beta sheet                                       SSSSSSSSSSSSS         
 Beta turn                           UUU                               
 Disordered termini                                                             
 ARG rich            RRRRRRRRRRRRRRRRRR                               

          361   AAAPAAQPEVEKPQKKPVIKPLTEDSKKRSYNLISNDSTFTQYRSWYLAYNYGDPQTGIR 420
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          421   SWTLLCTPDVTCGSEQVYWSLPDMMQDPVTFRSTRQISNFPVVGAELLPVHSKSFYNDQA 480
 Beta sheet                                                             
 Beta turn              UUUUU                                          
 Disordered termini                                                             
 ARG rich                                                             

          481   VYSQLIRQFTSLTHVFNRFPENQILARPPAPTITTVSENVPALTDHGTLPLRNSIGGVQR 540
 Beta sheet            SSSSSSSSSSSSSS      
 Beta turn       UUU                      
 Disordered termini                                
 ARG rich                                

          541   VTITDARRRTCPYVYKALGIVSPRVLSSRTF 571

 Hexon protein (L3)  |  P04133
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini DD                                                          
 ARG rich                                                             

            1   MATPSMMPQWSYMHISGQDASEYLSPGLVQFARATETYFSLNNKFRNPTVAPTHDVTTDR 60
 Beta sheet  SSSSSSSSSSSSS                                              
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

           61   SQRLTLRFIPVDREDTAYSYKARFTLAVGDNRVLDMASTYFDIRGVLDRGPTFKPYSGTA 120
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 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          121   YNALAPKGAPNPCEWDEAATALEINLEEEDDDNEDEVDEQAEQQKTHVFGQAPYSGINIT 180
 Beta sheet                                                             
 Beta turn              UUUUU                   UUUUUUUUU              
 Disordered termini                                                             
 ARG rich                                          RRRRRRRRRRRRRRRRRR 

          181   KEGIQIGVEGQTPKYADKTFQPEPQIGESQWYETEINHAAGRVLKKTTPMKPCYGSYAKP 240
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          241   TNENGGQGILVKQQNGKLESQVEMQFFSTTEATAGNGDNLTPKVVLYSEDVDIETPDTHI 300
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          301   SYMPTIKEGNSRELMGQQSMPNRPNYIAFRDNFIGLMYYNSTGNMGVLAGQASQLNAVVD 360
 Beta sheet                                                             
 Beta turn                    UUU                                      
 Disordered termini                                                             
 ARG rich                                                             

          361   LQDRNTELSYQLLLDSIGDRTRYFSMWNQAVDSYDPDVRIIENHGTEDELPNYCFPLGGV 420
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          421   INTETLTKVKPKTGQENGWEKDATEFSDKNEIRVGNNFAMEINLNANLWRNFLYSNIALY 480
 Beta sheet                                                             
 Beta turn                          UU                                 
 Disordered termini                                                             
 ARG rich                                                             

          481   LPDKLKYSPSNVKISDNPNTYDYMNKRVVAPGLVDCYINLGARWSLDYMDNVNPFNHHRN 540
 Beta sheet                                                             
 Beta turn                                              UU             
 Disordered termini                                                             
 ARG rich                                                             

          541   AGLRYRSMLLGNGRYVPFHIQVPQKFFAIKNLLLLPGSYTYEWNFRKDVNMVLQSSLGND 600
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          601   LRVDGASIKFDSICLYATFFPMAHNTASTLEAMLRNDTNDQSFNDYLSAANMLYPIPANA 660
 Beta sheet                                                  SSSSSSSSSSS
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich          RRRRRRRRRRRRRRRRR                                  

          661   TNVPISIPSRNWAAFRGWAFTRLKTKETPSLGSGYDPYYTYSGSIPYLDGTFYLNHTFKK 720
 Beta sheet SSSSS                                                       
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          721   VAITFDSSVSWPGNDRLLTPNEFEIKRSVDGEGYNVAQCNMTKDWFLVQMLANYNIGYQG 780
 Beta sheet                                                             
 Beta turn                              UUU                            
 Disordered termini                                                             
 ARG rich        RRRRRRRRRRRRRRRRRRRRRRRRR                            

          781   FYIPESYKDRMYSFFRNFQPMSRQVVDDTKYKDYQQVGILHQHNNSGFVGYLAPTMREGQ 840
 Beta sheet                                                             
 Beta turn                            UUUUU                            
 Disordered termini                                                             
 ARG rich             RRRRRRRRRRRRRRRRRRRR                            

          841   AYPANFPYPLIGKTAVDSITQKKFLCDRTLWRIPFSSNFMSMGALTDLGQNLLYANSAHA 900
 Beta sheet              SSSSSSSSSSSSSSSSS                      
 Beta turn                           UUUUUUU                   
 Disordered termini                                                     
 ARG rich                                                     

          901   LDMTFEVDPMDEPTLLYVLFEVFDVVRVHRPHRGVIETVYLRTPFSAGNATT 952
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 Fiber protein (L5)  |  P11818
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini DDDDDD                                                      
 ARG rich                                                             

            1   MKRARPSEDTFNPVYPYDTETGPPTVPFLTPPFVSPNGFQESPPGVLSLRLSEPLVTSNG 60
 Beta sheet                                                             
 Beta turn                               UUUU                          
 Disordered termini                                                             
 ARG rich                                                             

           61   MLALKMGNGLSLDEAGNLTSQNVTTVSPPLKKTKSNINLEISAPLTVTSEALTVAAAAPL 120
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          121   MVAGNTLTMQSQAPLTVHDSKLSIATQGPLTVSEGKLALQTSGPLTTTDSSTLTITASPP 180
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          181   LTTATGSLGIDLKEPIYTQNGKLGLKYGAPLHVTDDLNTLTVATGPGVTINNTSLQTKVT 240
 Beta sheet                                                             
 Beta turn                          UU                                 
 Disordered termini                                                             
 ARG rich                                                             

          241   GALGFDSQGNMQLNVAGGLRIDSQNRRLILDVSYPFDAQNQLNLRLGQGPLFINSAHNLD 300
 Beta sheet                                                             
 Beta turn                                                          UUU
 Disordered termini                                                             
 ARG rich                                                             

          301   INYNKGLYLFTASNNSKKLEVNLSTAKGLMFDATAIAINAGDGLEFGSPNAPNTNPLKTK 360
 Beta sheet                                                             
 Beta turn UUU                              UUUUU                  UUUU
 Disordered termini                                                             
 ARG rich                                                             

          361   IGHGLEFDSNKAMVPKLGTGLSFDSTGAITVGNKNNDKLTLWTTPAPSPNCRLNAEKDAK 420
 Beta sheet           SSSSSSSSSSSS                                      
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          421   LTLVLTKCGSQILATVSVLAVKGSLAPISGTVQSAHLIIRFDENGVLLNNSFLDPEYWNF 480
 Beta sheet                                                             
 Beta turn                          UUUUUUUU            UUU            
 Disordered termini                                                             
 ARG rich                                                             

          481   RNGDLTEGTAYTNAVGFMPNLSAYPKSHGKTAKSNIVSQVYLNGDKTKPVTLTITLNGTQ 540
 Beta sheet                                          
 Beta turn                                          
 Disordered termini                                          
 ARG rich                                          

          541   ETGDTTPSAYSMSFSWDWSGHNYINEIFATSSYTFSYIAQE 581

 Protease (Protease)  |  P03253
 Beta sheet                                                             
 Beta turn                           UU       UU                       
 Disordered termini                                                             
 ARG rich                                                             

            1   MGSSEQELKAIVKDLGCGPYFLGTYDKRFPGFVSPHKLACAIVNTAGRETGGVHWMAFAW 60
 Beta sheet                                                             
 Beta turn   UUU                                                       
 Disordered termini                                                             
 ARG rich                                                             

           61   NPHSKTCYLFEPFGFSDQRLKQVYQFEYESLLRRSAIASSPDRCITLEKSTQSVQGPNSA 120
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          121   ACGLFCCMFLHAFANWPQTPMDHNPTMNLITGVPNSMLNSPQVQPTLRRNQEQLYSFLER 180
 Beta sheet                         
 Beta turn      UUU                
 Disordered termini                         
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 ARG rich                         
          181   HSPYFRSHSAQIRSATSFCHLKNM 204

 Endosome lysis protein (VI)  |  P24937 [34 – 239]
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

            1   AFSWGSLWSGIKNFGSTVKNYGSKAWNSSTGQMLRDKLKEQNFQQKVVDGLASGISGVVD 60
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                   RRRRRRRRRR                

           61   LANQAVQNKINSKLDPRPPVEEPPPAVETVSPEGRGEKRPRPDREETLVTQIDEPPSYEE 120
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                    RRRRRRRRR

          121   ALKQGLPTTRPIAPMATGVLGQHTPVTLDLPPPADTQQKPVLPGPTAVVVTRPSRASLRR 180
 Beta sheet                           
 Beta turn                           
 Disordered termini                           
 ARG rich RRRRRRRRR                 

          181   AASGPRSLRPVASGNWQSTLNSIVGL 206

 Hexon-linking protein C  (inner capsid) (VIIIC)  |  P24936 [158 – 227]
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini D                                                           
 ARG rich                                                             

            1   GRPSFTPRQAILTLQTSSSEPRSGGIGTLQFIEEFVPSVYFNPFSGPPGHYPDQFIPNFD 60
 Beta sheet           
 Beta turn           
 Disordered termini           
 ARG rich           

           61   AVKDSADGYD 70

 Hexon-linking protein N (inner capsid) (VIIIN)  |  P24936 [1 – 111]
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini DD                                                          
 ARG rich                                                             

            1   MSKEIPTPYMWSYQPQMGLAAGAAQDYSTRINYMSAGPHMISRVNGIRAHRNRILLEQAA 60
 Beta sheet                                                    
 Beta turn                                                    
 Disordered termini                                            DDDDDDDD
 ARG rich                                                    

           61   ITTTPRNNLNPRSWPAALVYQESPAPTTVVLPRDAQAEVQMTNSGAQLAGG 111

 Core protein X (X)  |  Q2KS10 [33 – 51]
 Beta sheet                    
 Beta turn                    
 Disordered termini DDDDDDDDDDDDDDDDDDD
 ARG rich  RRRRRRRRRRRRRRRR  

            1   MRRAHHRRRRASHRRMRGG 19

Hepatitis A virus
 Major capsid, 1 variant of 3 (VP1)  |  O41855
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                             RRRRRRRRRRR                     

            1   VGDDSGGFSTTVSTEQNVPDPQVGITTMKDLKGKANRGKMDVSGVQAPVGAITTIEDPVL 60
 Beta sheet                                                             
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 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

           61   AKKVPETFPELKPGESRHTSDHMSIYKFMGRSHFLCTFTFNSNNKEYTFPITLSSTSNPP 120
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          121   HGLPSTLRWFFNLFQLYRGPLDLTIIITGATDVDGMAWFTPVGLAVDTPWVEKESALSID 180
 Beta sheet                                                             
 Beta turn         UUUUUU                                              
 Disordered termini                                                             
 ARG rich                                                             

          181   YKTALGAVRFNTRRTGNIQIRLPWYSYLYAVSGALDGLGDKTDSTFGLVSIQIANYNHSD 240
 Beta sheet                                   
 Beta turn                                   
 Disordered termini                                  D
 ARG rich                                   

          241   EYLSFSCYLSVTEQSEFYFPRAPLNSNAMLSTES 274

 Capsid (VP2)  |  P22055 [70 – 341]
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                            RRRRRRRRRRRRRRRR 

            1   DIEEEQMIQSVDRTAVTGASYFTSVDQSSVHTAEVGSHQVEPLRTSVDKPGSKKTQGEKF 60
 Beta sheet                                         SSSSSSSSSSSSSS      
 Beta turn            UUUUUUUUU                                        
 Disordered termini                                                             
 ARG rich                                                             

           61   FLIHSADWLTTHALFHEVAKLDVVKLLYNEQFAVQGLLRYHTYARFGIEIQVQINPTPFQ 120
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          121   QGGLICAMVPGDQSYGSIASLTVYPHGLLNCNINNVVRIKVPFIYTRGAYHFKDPQYPVW 180
 Beta sheet                   SSSSSSSSSSSSSSSSSSSS    
 Beta turn                                           
 Disordered termini                                           
 ARG rich                                           

          181   ELTIRVWSELNIGTGTSAYTSLNVLARFTDLELHGLTPLSTQ 222

 Capsid (VP3)  |  P22055 [342 – 581]
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini D                                                           
 ARG rich                                                             

            1   MMRNEFRVSTTENVVNLSNYEDARAKMSFALDQEDWKSDPSQGGGIKITHFTTWTSIPTL 60
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

           61   AAQFPFNASDSVGQQIKVIPVDPYFFQMTNTNPDQKCITALASICQMFCFWRGDLVFDFQ 120
 Beta sheet                                                             
 Beta turn     UUUUUU                                                  
 Disordered termini                                                             
 ARG rich                                                             

          121   VFPTKYHSGRLLFCFVPGNELIDVSGITLKQATTAPCAVMDITGVQSTLRFRVPWISDTP 180
 Beta sheet                SSSSSSSSSSSSSSSS       SSSSSSSSSSSSSSSSSS    
 Beta turn  UUUUUUUUUUUU                                               
 Disordered termini                                                             
 ARG rich                                                             

          181   YRVNRYTKSAHQKGEYTAIGKLIVYCYNRLTSPSNVASHVRVNVYLSAINLECFAPLYHA 240
 Beta sheet       
 Beta turn       
 Disordered termini       
 ARG rich       

          241   MDVTTQ 246
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 Inner capsid (VP4)  |  P22055 [2 – 69]
 Beta sheet                        
 Beta turn                        
 Disordered termini D                      
 ARG rich                        

            1   MNMSRQGIFQTVGSGLDHILSLA 23

 Viral protein genome linked (VPg)  |  P22055 [1541 – 1562]
 Beta sheet                        
 Beta turn                        
 Disordered termini                      DD
 ARG rich                        

            1   GVYHGVTKPKQVIKLDADPVESQ 23

Human rhinovirus 2
 Major capsid, 1 variant of 3 (VP1)  |  O41855
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini DD                                                          
 ARG rich                                                             

            1   IAQNPVENYIDEVLNEVLVVPNINSSNPTTSNSAPALDAAETGHTSSVQPEDVIETRYVQ 60
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

           61   TSQTRDEMSLESFLGRSGCIHESKLEVTLANYNKENFTVWAINLQEMAQIRRKFELFTYT 120
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          121   RFDSEITLVPCISALSQDIGHITMQYMYVPPGAPVPNSRDDYAWQSGTNASVFWQHGQAY 180
 Beta sheet                                                   SSSSSSSSSS
 Beta turn                                               UUUUUUUUUUUUUU
 Disordered termini                                                             
 ARG rich                                                             

          181   PRFSLPFLSVASAYYMFYDGYDEQDQNYGTANTNNMGSLCSRIVTEKHIHKVHIMTRIYH 240
 Beta sheet SSSSSSSSSS                                    
 Beta turn UUUUUU                                        
 Disordered termini                                               
 ARG rich                                               

          241   KAKHVKAWCPRPPRALEYTRAHRTNFKIEDRSIQTAIVTRPIITTA 286

 Capsid (VP2)  |  P22055 [70 – 341]
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

            1   SPTVEACGYSDRIIQITRGDSTITSQDVANAIVAYGVWPHYLSSKDASAIDKPSQPDTSS 60
 Beta sheet                                       SSSSSSSSSSSSSSS       
 Beta turn                                                        UUU  
 Disordered termini                                                             
 ARG rich                                                             

           61   NRFYTLRSVTWSSSSKGWWWKLPDALKDMGIFGENMFYHYLGRSGYTIHVQCNASKFHQG 120
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          121   TLIVALIPEHQIASALHGNVNVGYNYTHPGETGREVKAETRLNPDLQPTEEYWLNFDGTL 180
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          181   LGNITIFPHQFINLRSNNSATIIAPYVNAVPMDSMRSHNNWSLVIIPICPLETSSAINTI 240
 Beta sheet                      
 Beta turn                      
 Disordered termini                      

28 of 58



 ARG rich                      
          241   PITISISPMCAEFSGARAKRQ 261

 Capsid (VP3)  |  P22055 [342 – 581]
 Beta sheet                                                             
 Beta turn                             UUUU                            
 Disordered termini                                                             
 ARG rich                                                             

            1   GLPVFITPGSGQFLTTDDFQSPCALPWYHPTKEISIPGEVKNLVEICQVDSLVPINNTDT 60
 Beta sheet                                              SSSSSSSSSSSSSSS
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

           61   YINSENMYSVVLQSSINAPDKIFSIRTDVASQPLATTLIGEISSYFTHWTGSLRFSFMFC 120
 Beta sheet S                                                           
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          121   GTANTTVKLLLAYTPPGIAEPTTRKDAMLGTHVIWDVGLQSTISMVVPWISASHYRNTSP 180
 Beta sheet      SSSSSSSSSSSS                                      
 Beta turn                                                        
 Disordered termini                                                        
 ARG rich                                                        

          181   GRSTSGYITCWYQTRLVIPPQTPPTARLLCFVSGCKDFCLRMARDTNLHLQSGAI 235

 Inner capsid (VP4)  |  P22055 [2 – 69]
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

            1   GAQVSRQNVGTHSTQNSVSNGSSLNYFNINYFKDAASNGASKLEFTQDPSKFTDPVKDVL 60
 Beta sheet         
 Beta turn         
 Disordered termini         
 ARG rich         

           61   EKGIPTLQ 68

 Viral protein genome linked (VPg)  |  P22055 [1541 – 1562]
 Beta sheet                      
 Beta turn                      
 Disordered termini D                    
 ARG rich        RRRRRRRRRR    

            1   GPYSGEPKPKTKIPERRVVTQ 21

Mengo encephalomyocarditis virus
 Major capsid, 1 variant of 3 (VP1)  |  O41855
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

            1   GVENAEKGVTENTDATADFVAQPVYLPENQTKVAFFYDRSSPIGAFAVKSGSLESGFAPF 60
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

           61   SNKACPNSVILTPGPQFDPAYDQLRPQRLTEIWGNGNEETSEVFPLKTKQDYSFCLFSPF 120
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          121   VYYKCDLEVTLSPHTSGAHGLLVRWCPTGTPTKPTTQVLHEVSSLSEGRTPQVYSAGPGT 180
 Beta sheet                                                      SSSSSSS
 Beta turn                                                   UUUUU     
 Disordered termini                                                             
 ARG rich                                                   RRRRRRRRRR
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          181   SNQISFVVPYNSPLSVLPAVWYNGHKRFDNTGDLGIAPNSDFGTLFFAGTKPDIKFTVYL 240
 Beta sheet SSSSSSSSSS                           
 Beta turn                                      
 Disordered termini                                      
 ARG rich RRRRRRRRRRR                          

          241   RYKNMRVFCPRPTVFFPWPTSGDKIDMTPRAGVLMLE 277

 Capsid (VP2)  |  P22055 [70 – 341]
 Beta sheet                                                             
 Beta turn                                        UUUUU                
 Disordered termini                                                             
 ARG rich                                                             

            1   DQNTEEMENLSDRVSQDTAGNTVTNTQSTVGRLVGYGTVHDGEHPASCADTASEKILAVE 60
 Beta sheet                                       SSSSSSSSSSSSSSSSSSS   
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

           61   RYYTFKVNDWTSTQKPFEYIRIPLPHVLSGEDGGVFGATLRRHYLVKTGWRVQVQCNASQ 120
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                         RRRRRRRRRRRRRRRRRR                  

          121   FHAGSLLVFMAPEYPTLDVFAMDNRWSKDNLPNGTRTQTNRKGPFAMDHQNFWQWTLYPH 180
 Beta sheet                                SSSSSSSSSSSSS                
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          181   QFLNLRTNTTVDLEVPYVNIAPTSSWTQHASWTLVIAVVAPLTYSTGASTSLDITASIQP 240
 Beta sheet                 
 Beta turn                 
 Disordered termini                D
 ARG rich                 

          241   VRPVFNGLRHEVLSRQ 256

 Capsid (VP3)  |  P22055 [342 – 581]
 Beta sheet                                                             
 Beta turn        UUU                                                  
 Disordered termini                                                             
 ARG rich                                                             

            1   SPIPVTIREHAGTWYSTLPDSTVPIYGKTPVAPANYMVGEYKDFLEIAQIPTFIGNKVPN 60
 Beta sheet                                         SSSSSSSSSSSSSSSS    
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

           61   AVPYIEASNTAVKTQPLAVYQVTLSCSCLANTFLAALSRNFAQYRGSLVYTFVFTGTAMM 120
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          121   KGKFLIAYTPPGAGKPTSRDQAMQATYAIWDLGLNSSYSFTVPFISPTHFRMVGTDQANI 180
 Beta sheet                                                    
 Beta turn                                                    
 Disordered termini                                                    
 ARG rich                                                    

          181   TNVDGWVTVWQLTPLTYPPGCPTSAKILTMVSAGKDFSLKMPISPAPWSPQ 231

 Inner capsid (VP4)  |  P22055 [2 – 69]
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini DDDDDDDDDDDDDD                                              
 ARG rich                                                             

            1   GNSTSSDKNNSSSEGNEGVIINNFYSNQYQNSIDLSANATGSDPPKTYGQFSNLLSGAVN 60
 Beta sheet           
 Beta turn           
 Disordered termini           
 ARG rich           

           61   AFSNMLPLLA 70
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 Viral protein genome linked (VPg)  |  P22055 [1541 – 1562]
 Beta sheet                     
 Beta turn                     
 Disordered termini                     
 ARG rich                     

            1   GPYNETTRIKPKTLQLLDVQ 20

Norwalk Virus (Funabashi)
 Major capsid, 1 variant of 3 (VP1)  |  O41855
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini DDDDDDDDDDDDDD                                              
 ARG rich                                                             

            1   MMMASKDATSSVDGASGAGQLVPEVNASDPLAMDPVAGSSTAVATAGQVNPIDPWIINNF 60
 Beta sheet                                          SSSSSSSSSSSSSS     
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

           61   VQAPQGEFTISPNNTPGDVLFDLSLGPHLNPFLLHLSQMYNGWVGNMRVRIMLAGNAFTA 120
 Beta sheet                                                            S
 Beta turn                                                   UUUUU     
 Disordered termini                                                             
 ARG rich                                                             

          121   GKIIVSCIPPGFGSHNLTIAQATLFPHVIADVRTLDPIEVPLEDVRNVLFHNNDRNQQTM 180
 Beta sheet SSSSSSSSSSS                                                 
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          181   RLVCMLYTPLRTGGGTGDSFVVAGRVMTCPSPDFNFLFLVPPTVEQKTRPFTLPNLPLSS 240
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          241   LSNSRAPLPISSMGISPDNVQSVQFQNGRCTLDGRLVGTTPVSLSHVAKIRGTSNGTVIN 300
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          301   LTELDGTPFHPFEGPAPIGFPDLGGCDWHINMTQFGHSSQTQYDVDTTPDTFVPHLGSIQ 360
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          361   ANGIGSGNYVGVLSWISPPSHPSGSQVDLWKIPNYGSSITEATHLAPSVYPPGFGEVLVF 420
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          421   FMSKMPGPGAYNLPCLLPQEYISHLASEQAPTVGEAALLHYVDPDTGRNLGEFKAYPDGF 480
 Beta sheet                                                   
 Beta turn                                                   
 Disordered termini                                                   
 ARG rich                             RRRRRRRRRRRRRRRRRRRRRR

          481   LTCVPNGASSGPQQLPINGVFVFVSWVSRFYQLKPVGTASSARGRLGLRR 530

 Capsid (VP2)  |  P22055 [70 – 341]
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini DD                                                          
 ARG rich                                                             

            1   MAQAIIGAIAASTAGSALGAGIQVGGEAALQSQRYQQNLQLQENSFKHDREMIGYQVEAS 60
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

           61   NQLLAKNLATRYSLLRAGGLTSADAARSVAGAPVTRIVDWNGVRVSAPESSATTLRSGGF 120
 Beta sheet                                                             
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 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          121   MSVPIPFASKQKQVQSSGISNPNYSPSSISRTTSWVESQNSSRFGNLSPYHAEALNTVWL 180
 Beta sheet                                 
 Beta turn                                 
 Disordered termini                              DDD
 ARG rich                                 

          181   TPPGSTASSTLSSVPRGYFNTDRLPLFANNRR 212

 Viral protein genome linked (VPg)  |  P22055 [1541 – 1562]
 Beta sheet                                                             
 Beta turn                      UU                                     
 Disordered termini DDDDDDDDDDDD                                                
 ARG rich  RRRRRRRRRRRRRRRRRRRRRR                                     

            1   GKNKGKTKKGRGRKNNYNAFSRRGLSDEEYEEYKKIREEKNGNYSIQEYLEDRQRYEEEL 60
 Beta sheet                                                             
 Beta turn                   UUUUUUUUUUUUU                UUUU         
 Disordered termini                                                             
 ARG rich                   RRRRRRRRRRRRRRRRRRR          RRRRRRRRRRRRR

           61   AEVQAGGDGGIGETEMEIRHRVFYKSKSKKHQQEQRRQLGLVTGSDIRKRKPIDWTPPKN 120
 Beta sheet                   
 Beta turn                   
 Disordered termini                   
 ARG rich RRRRRRRRRRRRRR    

          121   EWADDDREVDYNEKINFE 138

Enterobacteriaphage phiX174 (Sanger)
 Capsid (F)  |  P03641
 Beta sheet                                                             
 Beta turn                                                        UU   
 Disordered termini DD                                                          
 ARG rich                                                             

            1   MSNIQTGAERMPHDLSHLGFLAGQIGRLITISTTPVIAGDSFEMDAVGALRLSPLRRGLA 60
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

           61   IDSTVDIFTFYVPHRHVYGEQWIKFMKDGVNATPLPTVNTTGYIDHAAFLGTINPDTNKI 120
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          121   PKHLFQGYLNIYNNYFKAPWMPDRTEANPNELNQDDARYGFRCCHLKNIWTAPLPPETEL 180
 Beta sheet                                                        SSSSS
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          181   SRQMTTSTTSIDIMGLQAAYANLHTDQERDYFMQRYHDVISSFGGKTSYDADNRPLLVMR 240
 Beta sheet SSSSSSSS                               SSSSSSSSSSSS         
 Beta turn                              UUUUUU                         
 Disordered termini                                                             
 ARG rich                                                             

          241   SNLWASGYDVDGTDQTSLGQFSGRVQQTYKHSVPRFFVPEHGTMFTLALVRFPPTATKEI 300
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                           RRRRRRRRRRRRRRRRRRRRRRRRRRR       

          301   QYLNAKGALTYTDIAGDPVLYGNLPPREISMKDVFRSGDSSKKFKIAEGQWYRYAPSYVS 360
 Beta sheet                                          SSSSSSSSSSSSSSS    
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          361   PAYHLLEGFPFIQEPPSGDLQERVLIRHHDYDQCFQSVQLLQWNSQVKFNVTVYRNLPTT 420
 Beta sheet        
 Beta turn        
 Disordered termini        
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 ARG rich        
          421   RDSIMTS 427

 Major spike (G)  |  P03643
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

            1   MFQTFISRHNSNFFSDKLVLTSVTPASSAPVLQTPKATSSTLYFDSLTVNAGNGGFLHCI 60
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

           61   QMDTSVNAANQVVSVGADIAFDADPKFFACLVRFESSSVPTTLPTAYDVYPLNGRHDGGY 120
 Beta sheet                                                        
 Beta turn                                                        
 Disordered termini                                                        
 ARG rich                                                        

          121   YTVKDCVTIDVLPRTPGNNVYVGFMVWSNFTATKCRGLVSLNQVIKEIICLQPLK 175

 Minor spike (H)  |  P03646
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD                          
 ARG rich                                                             

            1   MFGAIAGGIASALAGGAMSKLFGGGQKAASGGIQGDVLATDNNTVGMGDAGIKSAIQGSN 60
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

           61   VPNPDEAAPSFVSGAMAKAGKGLLEGTLQAGTSAVSDKLLDLVGLGGKSAADKGKDTRDY 120
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          121   LAAAFPELNAWERAGADASSAGMVDAGFENQKELTKMQLDNQKEIAEMQNETQKEIAGIQ 180
 Beta sheet                                                             
 Beta turn     UUUUU                                                   
 Disordered termini                                                             
 ARG rich                                                             

          181   SATSRQNTKDQVYAQNEMLAYQQKESTARVASIMENTNLSKQQQVSEIMRQMLTQAQTAG 240
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          241   QYFTNDQIKEMTRKVSAEVDLVHQQTQNQRYGSSHIGATAKDISNVVTDAASGVVDIFHG 300
 Beta sheet                             
 Beta turn                             
 Disordered termini                            D
 ARG rich                             

          301   IDKAVADTWNNFWKDGKADGIGSNLSRK 328

 DNA-binding (J)  |  P69592
 Beta sheet                                       
 Beta turn                                       
 Disordered termini DDDDDDDDDDD                           
 ARG rich   RRRRRRRRRRRRRRRRRRRRRRRRRRR         

            1   MSKGKKRSGARPGRPQPLRGTKGKRKGARLWYVGGQQF 38

Pseudoalteromonas phage PM2
 Spike Protein (P1)  |  Q9XJR3
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             
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            1   MIVKKKLAAGEFAETFKNGNNITIIKAVGELVLRAYGADGGEGLRTIVRQGVSIKGMNYT 60
 Beta sheet                                                             
 Beta turn                                                      UUUUUUU
 Disordered termini                                                             
 ARG rich                                                             

           61   SVMLHTEYAQEIEYWVGDLDYSFQEQTTKSRDVNSFQIPLRDGVRELLPEDASRNRASIK 120
 Beta sheet                                                 SSSSSSSSSSSS
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                 RRRRRRRRRRRR

          121   SPVDIWIGGENMTALNGIVDGGRKFEAGQEFQINTFGSVNYWVSDEEIRVFKEYSARAKY 180
 Beta sheet S                                                 SSSSSSSSSS
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich RRRRRR                          RRRRRRRRR                   

          181   AQNEGRTALEANNVPFFDIDVPPELDGVPFSLKARVRHKSKGVDGLGDYTSISVKPAFYI 240
 Beta sheet SS                                                          
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          241   TEGDETTDTLIKYTSYGSTGSHSGYDFDDNTLDVMVTLSAGVHRVFPVETELDYDAVQEV 300
 Beta sheet                     SSSSSSSSSSSSS  
 Beta turn                                    
 Disordered termini                                    
 ARG rich                                    

          301   QHDWYDESFTTFIEVYSDDPLLTVKGYAQILMERT 335

 Major capsid protein (P2)  |  P15794
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

            1   MRSFLNLNSIPNVAAGNSCSIKLPIGQTYEVIDLRYSGVTPSQIKNVRVELDGRLLSTYK 60
 Beta sheet                                                             
 Beta turn           UUUUUUU      UUUUUUUU                             
 Disordered termini                                                             
 ARG rich           RRRRRRRRRRRRRRRRRRRRR                             

           61   TLNDLILENTRHKRKIKAGVVSFHFVRPEMKGVNVTDLVQQRMFALGTVGLTTCEIKFDI 120
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          121   DEAAAGPKLSAIAQKSVGTAPSWLTMRRNFFKQLNNGTTEIADLPRPVGYRIAAIHIKAA 180
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          181   GVDAVEFQIDGTKWRDLLKKADNDYILEQYGKAVLDNTYTIDFMLEGDVYQSVLLDQMIQ 240
 Beta sheet                              
 Beta turn                              
 Disordered termini                              
 ARG rich                              

          241   DLRLKIDSTMDEQAEIIVEYMGVWSRNGF 269

 Protein P3 (P3)  |  Q9XJR6
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini DDDDDDDDDD                                                  
 ARG rich                                                             

            1   MNTSVPTSVPTNQSVWGNVSTGLDALISGWARVEQIKAAKASTGQGRVEQAMTPELDNGA 60
 Beta sheet                                             
 Beta turn                                             
 Disordered termini                                             
 ARG rich                                             

           61   AVVVEAPKKAAQPSETLVFGVPQKTLLLGFGGLLVLGLVMRGNK 104

 Protein P4 (P4)  |  Q37958
 Beta sheet                                         
 Beta turn                                         
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 Disordered termini DDD                                 DDDD
 ARG rich                              RRRRRRRRRR 

            1   MQKPSGKGLKYFAYGVAISAAGAILAEYVRDWMRKPKAKS 40

 Protein P5 (P5)  |  Q9XJR2
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini DDDDDDDDDDDDDDDDDDDDDD                                      
 ARG rich                                                             

            1   MKKAHMFLATAAALGVAMFPTQINEAARGLRNNNPLNIKEGSDGGAQWEGEHELDLDPTF 60
 Beta sheet                                                             
 Beta turn    UUUUUUUUUUUUUUU                                        UU
 Disordered termini                                                             
 ARG rich    RRRRRRRRRRRRRRRRRRRR                                     

           61   EEFKTPVHGIRAGARILRTYAVKYGLESIEGIIARWAPEEENDTENYINFVANKTGIPRN 120
 Beta sheet                                         
 Beta turn UU                                      
 Disordered termini                                         
 ARG rich                                         

          121   QKLNDETYPAVISAMIDMENGSNPYTYDEIKKGFEWGFYG 160

 Protein P6 (P6)  |  Q9XJR1
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini D                                                           
 ARG rich                                                             

            1   MANFLTKNFVWILAAGVGVWFYQKADNAAKTATKPIADFLAELQFLVNGSNYVKFPNAGF 60
 Beta sheet                                                             
 Beta turn                                      UUUUUUUUUUU            
 Disordered termini                                                             
 ARG rich                                        RRRRRRRRR            

           61   VLTRDALQDDFIAYDDRIKAWLGTHDRHKDFLAEILDHERRVKPVYRKLIGNIIDASTIR 120
 Beta sheet        
 Beta turn        
 Disordered termini        
 ARG rich        

          121   AASGVEL 127

 Peptidoglycan hydrolase P7 (P7)  |  Q9XJR8
 Beta sheet                                   
 Beta turn                                   
 Disordered termini                                   
 ARG rich                                   

            1   MINKTTIKTVLITLGVLAAVNKVSALRSVKRLIS 34

 Major capsid protein  (P8)  |  P13849
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD                       
 ARG rich                                                             

            1   MLGALMGVAGGAPMGGASPMGGMPSIASSSSAETGQQTQSGNFTGGGINFGSNNNNQLLI 60
 Beta sheet                
 Beta turn                
 Disordered termini                
 ARG rich                

           61   VGAVVIGLFLVIKRK 75

 Tail knob protein gp9 (Distal tube protein) (P9)  |  P04331
 Beta sheet                                                             
 Beta turn                                          UUUU               
 Disordered termini DDDDD                                                       
 ARG rich                                                        RRRRR

            1   MRTTTKKQIERTDPTLPNVHHLVVGATGSGKSAFIRDQVDFKGARVLAWDVDEDYRLPRV 60
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich RRRRRRRRRRRRRRRRRRR                                        R
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           61   RSIKQFEKLVKKSGFGAIRCALTVEPTEENFERFCQLVFAISHAGAPMVVIVEELADVAR 120
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich RRRRRRRRRRRRRRRRR                                           

          121   IGKASPHWGQLSRKGRKYGVQLYVATQSPQEIDKTIVRQCNFKFCGALNSASAWRSMADN 180
 Beta sheet                                       
 Beta turn                                       
 Disordered termini                                       
 ARG rich      RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR

          181   LDLSTREIKQLENIPKKQVQYWLKDGTRPTEKKTLTFK 218

Poliovirus 1 (Mahoney)
 Major capsid, 1 variant of 3 (VP1)  |  O41855
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

            1   GLGQMLESMIDNTVRETVGAATSRDALPNTEASGPTHSKEIPALTAVETGATNPLVPSDT 60
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                         RRRRRRRRRRRRRRRRRRRR

           61   VQTRHVVQHRSRSESSIESFFARGACVTIMTVDNPASTTNKDKLFAVWKITYKDTVQLRR 120
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich RRRRRRRRR                                                   

          121   KLEFFTYSRFDMELTFVVTANFTETNNGHALNQVYQIMYVPPGAPVPEKWDDYTWQTSSN 180
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          181   PSIFYTYGTAPARISVPYVGISNAYSHFYDGFSKVPLKDQSAALGDSLYGAASLNDFGIL 240
 Beta sheet            SSSSSSSSSSSSSSSSSSSS                             
 Beta turn        UUUUUUUUUUUUUUUUUUUU    UUUU                         
 Disordered termini                                                             
 ARG rich   RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR                         

          241   AVRVVNDHNPTKVTSKIRVYLKPKHIRVWCPRPPRAVAYYGPGVDYKDGTLTPLSTKDLT 300
 Beta sheet   
 Beta turn   
 Disordered termini   
 ARG rich   

          301   TY 302

 Capsid (VP2)  |  P22055 [70 – 341]
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

            1   SPNIEACGYSDRVLQLTLGNSTITTQEAANSVVAYGRWPEYLRDSEANPVDQPTEPDVAA 60
 Beta sheet                                                             
 Beta turn             UUUU                                       UUU  
 Disordered termini                                                             
 ARG rich                                                             

           61   CRFYTLDTVSWTKESRGWWWKLPDALRDMGLFGQNMYYHYLGRSGYTVHVQCNASKFHQG 120
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          121   ALGVFAVPEMCLAGDSNTTTMHTSYQNANPGEKGGTFTGTFTPDNNQTSPARRFCPVDYL 180
 Beta sheet                                               SSSSSSSSSSSS  
 Beta turn                                           UU                
 Disordered termini                                                             
 ARG rich                                                             

          181   LGNGTLLGNAFVFPHQIINLRTNNCATLVLPYVNSLSIDSMVKHNNWGIAILPLAPLNFA 240
 Beta sheet                                 
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 Beta turn                                 
 Disordered termini                                 
 ARG rich                                 

          241   SESSPEIPITLTIAPMCCEFNGLRNITLPRLQ 272

 Capsid (VP3)  |  P22055 [342 – 581]
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

            1   GLPVMNTPGSNQYLTADNFQSPCALPEFDVTPPIDIPGEVKNMMELAEIDTMIPFDLSAT 60
 Beta sheet                                               SSSSSSSSSSSSSS
 Beta turn         UUUUUUUUU                                           
 Disordered termini                                                             
 ARG rich RRRRRRRRRRRRRRR                                             

           61   KKNTMEMYRVRLSDKPHTDDPILCLSLSPASDPRLSHTMLGEILNYYTHWAGSLKFTFLF 120
 Beta sheet SS                                                          
 Beta turn                       UUUU                                  
 Disordered termini                                                             
 ARG rich                                                             

          121   CGFMMATGKLLVSYAPPGADPPKKRKEAMLGTHVIWDIGLQSSCTMVVPWISNTTYRQTI 180
 Beta sheet        SSSSSSSSSSSS                                       
 Beta turn                                                           
 Disordered termini                                                     DDDDDD
 ARG rich                                                           

          181   DDSFTEGGYISVFYQTRIVVPLSTPREMDILGFVSACNDFSVRLLRDTTHIEQKALAQ 238

 Inner capsid (VP4)  |  P22055 [2 – 69]
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

            1   GAQVSSQKVGAHENSNRAYGGSTINYTTINYYRDSASNAASKQDFSQDPSKFTEPIKDVL 60
 Beta sheet         
 Beta turn         
 Disordered termini         
 ARG rich         

           61   IKTAPMLN 68

 Viral protein genome linked (VPg)  |  P22055 [1541 – 1562]
 Beta sheet                       
 Beta turn                       
 Disordered termini D                     
 ARG rich                       

            1   GAYTGLPNKKPNVPTIRTAKVQ 22

Enterobacteria phage PR772
 Proximal tail-tube connector (P11)  |  P68930
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

            1   MEKVKAWLIKYKWWIVAAIGGLAAFLLLKNRGGGSGGGGEYMVGSGPVYQQAGSGAVDNT 60
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

           61   MALAALQANTQLSAQNAQLQAQMDASRLQLETQLNIETLAADNAHYSTQSQLQLGMAQVD 120
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                  RRRRRRRRRRR

          121   LSKYLGDLQSTTSTALAGMQSDTAKYQSNIQLQAENIRANTSLAEIDAQKYIVGKQADIA 180
 Beta sheet                            
 Beta turn UUUUUUUUU                  
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 Disordered termini                            
 ARG rich RRRRRRRRR                  

          181   KYQAKTERRGQDYGFALGLLNFGGKFF 207

 Endolysin (EC 3.2.1.17) (Beta-1,4-N-acetylmuramidase) (Lysozyme) (Lytic enzyme) 
(Muramidase) (Protein P15) (P15)  |  P09009

 Beta sheet                                                             
 Beta turn                              UUUUU                          
 Disordered termini                                                             
 ARG rich           RRRRRRRRRRRRRRRRRRRRRRRR                          

            1   MQYTLWDIISRVESNGNLKALRFEPEYYQRRMERGDWDNSIIQNIRAANKCSLGTARMIY 60
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                       RRRRRRRRRRRRRRRRRRRRRR

           61   CSSWGAVQIMGFNLYLNGAFNLSVAHFMENEAYQVNEFRRFLLKNGLTEYTPERLASDKA 120
 Beta sheet                              
 Beta turn                              
 Disordered termini                              
 ARG rich RRRRRRR                      

          121   ARVKFAKVYNGAESYADLILQACQFYGVK 149

 Protein P16 (GpS) (Protein S) (P16)  |  P27392
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini DDDDDDDDDDDDDDDDDDDDDDD                                     
 ARG rich                                                             

            1   MDKKKLLYWVGGGLVLILIWLWFRNRPAAQVASNWEGPPYMTYNQPQAGSVTLPVAGYTS 60
 Beta sheet                                                          
 Beta turn                                                          
 Disordered termini                                                          
 ARG rich                                                          

           61   PSPTLPNRNRSCGCNPAVSAAMAQGADLASKLTDSITSQLNDYASSLNDYLASQAGV 117

 Protein P18 (GpM) (Protein M) (P18)  |  P27389
 Beta sheet                                                             
 Beta turn                                                       UUUU  
 Disordered termini                                                             
 ARG rich                                                             

            1   MPFGLIVIGIILAIAAYRDTLGELFSIIKDVSKDAKGFGYWVLAAVILGFAASIKPIKEP 60
 Beta sheet                               
 Beta turn                               
 Disordered termini                              D
 ARG rich                               

           61   VNAFMILLMIVLLIRKRGAIDQISNQLRGS 90

 Major capsid protein (P2)  |  P15794
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

            1   MANFNVPKLGVFPVAAVFDIDNVPEDSSATGSRWLPSIYQGGNYWGGGPQALHAQVSNFD 60
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

           61   SSNRLPYNPRTENNPAGNCAFAFNPFGQYISNISSAQSVHRRIYGIDLNDEPLFSPNAAS 120
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          121   ITNGGNPTMSQDTGYHNIGPINTAYKAEIFRPVNPLPMSDTAPDPETLEPGQTEPLIKSD 180
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          181   GVYSNSGIASFIFDRPVTEPNPNWPPLPPPVIPIIYPTPALGIGAAAAYGFGYQVTVYRW 240
 Beta sheet                                                             
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 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          241   EEIPVEFIADPETCPAQPTTDKVIIRTTDLNPEGSPCAYEAGIILVRQTSNPMNAVAGRL 300
 Beta sheet                                              SSSSSSSSSSSSSSS
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          301   VPYVEDIAVDIFLTGKFFTLNPPLRITNNYFADDEVKENTVTIGNYTTTLSSAYYAVYKT 360
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          361   DGYGGATCFIASGGAGISALVQLQDNSVLDVLYYSLPLSLGGSKAAIDEWVANNCGLFPM 420
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          421   SGGLDKTTLLEIPRRQLEAINPQDGPGQYDLFILDDSGAYASFSSFIGYPEAAYYVAGAA 480
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          481   TFMDVENPDEIIFILRNGAGWYACEIGDALKIADDEFDSVDYFAYRGGVMFIGSARYTEG 540
 Beta sheet                                                    
 Beta turn                 UUUUUU                             
 Disordered termini                                                    
 ARG rich       RRRRRRRRRRRRRRRR                             

          541   GDPLPIKYRAIIPGLPRGRLPRVVLEYQAVGMSFIPCQTHCLGKGGIISKV 591

 Packaging protein P20 (P20)  |  P27387
 Beta sheet                                           
 Beta turn                                           
 Disordered termini                                        DDD
 ARG rich                                           

            1   MVNWELLKNPINWLIVILMLTIAGMAATLVCNHFGKNAVTSE 42

 Packaging protein P22 (GpK) (Protein K) (P22)  |  P27388
 Beta sheet                                                
 Beta turn                                                
 Disordered termini                                                
 ARG rich                                                

            1   MQLITDMAEWSSKPFRPDMSLTGWLAFVGLIIVAIILWQQIIRFIIE 47

 Protein P3 (P3)  |  Q9XJR6
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini DDDDDD                                                      
 ARG rich                                                             

            1   MAQVQQLTPAQQAALRNQQAMAANLQARQIVLQQSYPVIQQVETQTFDPANRSVFDVTPA 60
 Beta sheet  SSSSSSSSSSSSSSSSS                             SSSSSSSSSSSSS
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

           61   NVGIVKGFLVKVTAAITNNHATEAVALTDFGPANLVQRVIYYDPDNQRHTETSGWHLHFV 120
 Beta sheet S                                                           
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          121   NTAKQGAPFLSSMVTDSPIKYGDVMNVIDAPATIAAGATGELTMYYWVPLAYSETDLTGA 180
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          181   VLANVPQSKQRLKLEFANNNTAFAAVGANPLEAIYQGAGAADCEFEEISYTVYQSYLDQL 240
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             
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          241   PVGQNGYILPLIDLSTLYNLENSAQAGLTPNVDFVVQYANLYRYLSTIAVFDNGGSFNAG 300
 Beta sheet                                                             
 Beta turn                                              UUU            
 Disordered termini                                                             
 ARG rich         RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR            

          301   TDINYLSQRTANFSDTRKLDPKTWAAQTRRRIATDFPKGVYYCDNRDKPIYTLQYGNVGF 360
 Beta sheet                                    
 Beta turn                                    
 Disordered termini                                    
 ARG rich                                    

          361   VVNPKTVNQNARLLMGYEYFTSRTELVNAGTISTT 395

 Minor capsid protein P30 (Protein P) (GpP) (P30)  |  P27391
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini DD                                                          
 ARG rich                                                             

            1   MALINPQFPYAGPVPIPGPAPTETMPLLNYRVEGRIAGIQQARQFMPFLQGPHRAVAEQT 60
 Beta sheet                         
 Beta turn                         
 Disordered termini                         
 ARG rich                         

           61   YHAIGTGIQMGQTFNQPLINTQEG 84

 Penton protein P31 (GpC) (Protein C) (P31)  |  P27384
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini DD                                                          
 ARG rich                                                             

            1   MNVNNPNQMTVTPVYNGCDSGEGPQSVRGYFDAVAGENVKYDLTYLADTQGFTGVQCIYI 60
 Beta sheet                                                  SSSSSSSSSSS
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                     RRRRRRRRRRRRRR          

           61   DNAENDGAFEIDVEETGQRIKCPAGKQGYFPLLVPGRAKFVARHLGSGKKSVPLFFLNFT 120
 Beta sheet SS    
 Beta turn       
 Disordered termini       
 ARG rich       

          121   IAQGVW 126

 Protein P32 (P32)  |  Q3T4M7
 Beta sheet                                                       
 Beta turn                                                       
 Disordered termini                                                       
 ARG rich                                                       

            1   MGEFGKTLITIVTAIIGVAIIAVIVSQRSNTAGVIQSATSGFSNILKSALAPII 54

 Protein P34 (Protein O) (GpO) (P34)  |  P27390
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                       DDDDDD
 ARG rich                                                             

            1   MNDFVGPIVTVLTAIIGVAILAVLVSRNSNTAGVIKAGSGGFSSMLGTALSPVTGGTGFA 60
 Beta sheet         
 Beta turn         
 Disordered termini DDDDDDDD
 ARG rich         

           61   MTNNYSGF 68

 Protein P5 (P5)  |  Q9XJR2
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

            1   MANQQIGGSTVTYNGAIPMGGPVAINSVIEIAGTEVLVDLKLDYATGKISGVQTLYIDLR 60
 Beta sheet                                              SSSSSSSSSSSSSSS
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 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

           61   DFLGDVTVTMPDTGQRITARAGTQGYYPVLSTNLMKFIVSATIDGKFPMNFINFPIALGV 120
 Beta sheet                                                             
 Beta turn      UUUU                                                   
 Disordered termini                                                             
 ARG rich                                                             

          121   WPSGIKGDKGDPGAPGPAGGTVVVEDSGASFGESLLDTTSEPGKILVKRISGGSGITVTD 180
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          181   YGDQVEIEASGGGGGGGGVTDALSLMYSTSTGGPASIAANALTDFDLSGALTVNSVGTGL 240
 Beta sheet                           SSSSSSSSSSSSS                     
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          241   TKSAAGIQLAAGKSGLYQITMTVKNNTVTTGNYLLRVKYGSSDFVVACPASSLTAGGTIS 300
 Beta sheet                                         
 Beta turn                                         
 Disordered termini                                         
 ARG rich                                         

          301   LLIYCNVLGVPSLDVLKFSLCNDGAALSNYIINITAAKIN 340

 Protein P6 (P6)  |  Q9XJR1
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

            1   MDTEEIKEEMQEAAEAAIENAVETAELETAAIKAEGAAAAAEQSAEQAAVMAATLAASVE 60
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

           61   ANAAQQIAEHSEQVQTQEEKISWLENQVMAMASNLQMMQEAVTALTVSQSLTPEPSPVPA 120
 Beta sheet                                               
 Beta turn                                               
 Disordered termini            DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
 ARG rich                                               

          121   VEVEAMPEAVTVEILPESAGDQQEAEPVPSVGDQQETAPRKRFRAI 166

 Peptidoglycan hydrolase P7 (P7)  |  Q9XJR8
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini DD                                                          
 ARG rich                                                             

            1   MSGALQWWETIGAASAQYNLDPRLVAGVVQTESSGNPRTTSGVGAMGLMQLMPATAKSLG 60
 Beta sheet                                                             
 Beta turn                                               UUU           
 Disordered termini                                                             
 ARG rich                                                             

           61   VTNAYDPTQNIYGGAALLRENLDRYGDVNTALLAYHGGTNQANWGAKTKSYPGKVMKNIN 120
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          121   LLFGNSGPVVTPAAGIAPVSGAQEMTAVNISDYTAPDLTGLTMGAGSPDFTGGASGSWGE 180
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          181   ENIPWYRVDKHVANAAGSAYDAVTDAVSAPVEAAGNYALRGVVIIAAVAIVVVGLYFLFQ 240
 Beta sheet                          
 Beta turn                          
 Disordered termini              DDDDDDDDDDDD
 ARG rich                          

          241   DEINSAAMKMIPAGKAAGAAAKALA 265
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 Major capsid protein  (P8)  |  P13849
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini DDDDDDDD                                                    
 ARG rich   RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR

            1   MAKKKPVEKNGLVYKEFQKQVSNLKKAGLIPKTLDVRKVKPTKHYKGLVSKYKDVATGGA 60
 Beta sheet                                                             
 Beta turn                                                 UUUUU       
 Disordered termini                                                             
 ARG rich R               RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR

           61   KLAAIPNPAVIETLEARGESIIKKGGKAYLKARQQINQRGQIVNPFTVRVTKRGEVVRRY 120
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich RRRRRRRRRRRRRRRRRRRR                                        

          121   RKTTPEGKPVYITQRELPIKFENMEQWLTELKAAGFQLQPGEQIYFTFNGNYSRRTYTSF 180
 Beta sheet                                                             
 Beta turn                    UUU                     UUUUUUU          
 Disordered termini                                                             
 ARG rich                                                             

          181   DEAFNKFMTYDIIIDAVAGKLKVEDEADLVKSVGFQRISGPEAKAYNRNRIVLPEMQFSQ 240
 Beta sheet                    
 Beta turn                    
 Disordered termini          DDDDDDDDDD
 ARG rich   RRRRRRRRRRRRRRR  

          241   AAKKKYKRRQKRGYGSKGV 259

 Tail knob protein gp9 (Distal tube protein) (P9)  |  P04331
 Beta sheet                                                             
 Beta turn                             UUUUUUUUUU      UU              
 Disordered termini DD                                                          
 ARG rich    RRRRRRRRRRRRRRRRRRR          RRRRRRRRRRRRRR              

            1   MTIRMPNDRQRILVLGKTGTGKTCAAVWHLSQKDFKRKAWIVLNHKGDDLIDSIEGANHV 60
 Beta sheet                                                             
 Beta turn     UUUU                                                    
 Disordered termini                                                             
 ARG rich                                                             

           61   DLNFRPKKPGLYIYHPIPDVDDAEVTQLLWDIHAMGDIGVYVDEGYMIPNRDPAFQALLT 120
 Beta sheet                                                             
 Beta turn   UUUU                                                      
 Disordered termini                                                             
 ARG rich   RRRRRRRRRRRRRRRRRRR                                       

          121   QGRSKKIPMIILSQRPVWLTRFAISESDFFQIFQLGDQRDRQTVQGFVPVDLEKLMQAPV 180
 Beta sheet                                                
 Beta turn       UUUU                                     
 Disordered termini                                            DDDD
 ARG rich                                    RRRRRRRRR   

          181   NTVPALKKFHSIYYDVGANNCVIMTPVPTADAVLARFDLGKKRKQTL 227

Red clover necrotic mosaic virus
 Capsid (CP)  |  P03601
 Beta sheet                                                SSSSSSSSSSSSS
 Beta turn                                                             
 Disordered termini DDDDDDDDDDDDDDDDDDDDDDDDDDDD                                
 ARG rich    RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR            

            1   MSSKAPKKSKQRSQPRNRTPNTSVKTVAIPFAKTQIIKTVNPPPKPARGILHTQLVMSVV 60
 Beta sheet SSSSSS                              SSSSSSSSSSSSSSS         
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

           61   GSVQMRTNNGKSNQRFRLNPSNPALFPTLAYEAANYDMYRLKKLTLRYVPLVTVQNSGRV 120
 Beta sheet                                                             
 Beta turn                                                       UU    
 Disordered termini                                                             
 ARG rich                                                             

          121   AMIWDPDSQDSAPQSRQEISAYSRSVSTAVYEKCSLTIPADNQWRFVADNTTVDRKLVDF 180
 Beta sheet                                                             
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 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          181   GQLLFVTHSGSDGIETGDIFLDCEVEFKGPQPTASIVQKTVIDLGGTLTSFEGPSYLMPP 240
 Beta sheet                                                      SSSSSSS
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          241   DAFITSSSFGLFVDVAGTYLLTLVVTCSTTGSVTVGGNSTLVGDGRAAYGSSNYIASIVF 300
 Beta sheet SSSSS                                  
 Beta turn                                        
 Disordered termini                                        
 ARG rich                                        

          301   TSSGVLSTTPSVQFSGSSGVSRVQMNICRCKQGNTFILG 339

Reovirus 3 (Dearing)
 Inner capsid protein lambda-1 (L1)  |  P15024
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
 ARG rich  RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR                       

            1   MKRIPRKTKGKSSGKGNDSTERADDGSSQLRDKQNNKAGPATTEPGTSNREQYKARPGIA 60
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
 ARG rich                                       RRRRRRRRRRRRRRRRRRR   

           61   SVQRATESAEMPMKNNDEGTPDKKGNTKGDLVNEHSEAKDEADEATKKQAKDTDKSKAQV 120
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini DDDDDDDDDDDDDDDDDDD                                         
 ARG rich                                                             

          121   TYSDTGINNANELSRSGNVDNEGGSNQKPMSTRIAEATSAIVSKHPARVGLPPTASSGHG 180
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          181   YQCHVCSAVLFSPLDLDAHVASHGLHGNMTLTSSDIQRHITEFISSWQNHPIVQVSADVE 240
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          241   NKKTAQLLHADTPRLVTWDAGLCTSFKIVPIVPAQVPQDVLAYTFFTSSYAIQSPFPEAA 300
 Beta sheet                                                             
 Beta turn   UUUUUUU                                                   
 Disordered termini                                                             
 ARG rich                                                             

          301   VSRIVVHTRWASNVDFDRDSSVIMAPPTENNIHLFKQLLNTETLSVRGANPLMFRANVLH 360
 Beta sheet                                                             
 Beta turn              UU                                             
 Disordered termini                                                             
 ARG rich                                                             

          361   MLLEFVLDNLYLNRHTGFSQDHTPFTEGANLRSLPGPDAEKWYSIMYPTRMGTPNVSKIC 420
 Beta sheet                                                             
 Beta turn        UUUUUUUUU                                            
 Disordered termini                                                             
 ARG rich                                                             

          421   NFVASCVRNRVGRFDRAQMMNGAMSEWVDVFETSDALTVSIRGRWMARLARMNINPTEIE 480
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          481   WALTECAQGYVTVTSPYAPIVNRLMPYRISNAERQISQIIRIMNIGNNATVIQPVLQDIS 540
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          541   VLLQRISPLQIDPTIISNTMSTVSESTTQTLSPASSILGKLRPSNSDFSSFRVALAGWLY 600
 Beta sheet                                                             
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 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          601   NGVVTTVIDDSSYPKDGGSVTSLENLWDFFILALALPLTTDPCAPVKAFMTLANMMVGFE 660
 Beta sheet                                                             
 Beta turn             UU       UUUUU                                  
 Disordered termini                                                             
 ARG rich                                                             

          661   TIPMDNQIYTQSRRASAFSTPHTWPRCFMNIQLISPIDAPILRQWAEIIHRYWPNPSQIR 720
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          721   YGAPNVFGSANLFTPPEVLLLPIDHQPANVTTPTLDFTNELTNWRARVCELMKNLVDNQR 780
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                         RRRR

          781   YQPGWTQSLVSSMRGTLDKLKLIKSMTPMYLQQLAPVELAVIAPMLPFPPFQVPYVRLDR 840
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich RRRRRRRRRRRRRR                                              

          841   DRVPTMVGVTRQSRDTITQPALSLSTTNTTVGVPLALDARAITVALLSGKYPPDLVTNVW 900
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          901   YADAIYPMYADTEVFSNLQRDMITCEAVQTLVTLVAQISETQYPVDRYLDWIPSLRASAA 960
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          961   TAATFAEWVNTSMKTAFDLSDMLLEPLLSGDPRMTQLAIQYQQYNGRTFNIIPEMPGSVI 1020
 Beta sheet                                                             
 Beta turn                                                       UUUUUU
 Disordered termini                                                             
 ARG rich                                                             

          1021   ADCVQLTAEVFNHEYNLFGIARGDIIIGRVQSTHLWSPLAPPPDLVFDRDTPGVHIFGRD 1080
 Beta sheet                                                             
 Beta turn UU                                                          
 Disordered termini                                                             
 ARG rich                                                             

          1081   CRISFGMNGAAPMIRDETGLMVPFEGNWIFPLALWQMNTRYFNQQFDAWIKTGELRIRIE 1140
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          1141   MGAYPYMLHYYDPRQYANAWNLTSAWLEEITPTSIPSVPFMVPISSDHDISSAPAVQYII 1200
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          1201   STEYNDRSLFCTNSSSPQTIAGPDKHIPVERYNILTNPDAPPTQIQLPEVVDLYNVVTRY 1260
 Beta sheet                
 Beta turn                
 Disordered termini                
 ARG rich                

          1261   AYETPPITAVVMGVP 1275

 Penton protein (L2)  |  P12538
 Beta sheet                                                             
 Beta turn                                        UUUUUUUUUUU          
 Disordered termini                                                             
 ARG rich                                                             

            1   MANVWGVRLADSLSSPTIETRTRQYTLHDLCSDLDANPGREPWKPLRNQRTNNIVAVQLF 60
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                        RRRRRRRRRRRRRRRR                     

           61   RPLQGLVLDTQLYGFPGAFDDWERFMREKLRVLKYEVLRIYPISNYSNEHVNVFVANALV 120
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 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          121   GAFLSNQAFYDLLPLLIINDTMIGDLLGTGASLSQFFQSHGDVLEVAAGRKYLQMENYSN 180
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          181   DDDDPPLFAKDLSDYAKAFYSDTYEVLDRFFWTHDSSAGVLVHYDKPTNGHHYLLGTLTQ 240
 Beta sheet                                                             
 Beta turn                             UUU                             
 Disordered termini                                                             
 ARG rich                                                             

          241   MVSAPPYIINATDAMLLESCLEQFSANVRARPAQPVTRLDQCYHLRWGAQYVGEDSLTYR 300
 Beta sheet                                                             
 Beta turn                UUUUU                                        
 Disordered termini                                                             
 ARG rich                                                             

          301   LGVLSLLATNGYQLARPIPRQLTNRWLSSFVSQIMSDGVNETPLWPQERYVQIAYDSPSV 360
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          361   VDGATQYGYVRKNQLRLGMRISALQSLSDTPSPVQWLPQYTIDQAAMDEGDLMVSRLTQL 420
 Beta sheet                                                             
 Beta turn                       UUUU                                  
 Disordered termini                                                             
 ARG rich                                                 RRRRRRRRRRRR

          421   PLRPDYGNIWVGDALSYYVDYNRSHRVVLSSELPQLPDTYFDGDEQYGRSLFSLARKIGD 480
 Beta sheet                                                             
 Beta turn                       UUUUUUU                               
 Disordered termini                                                             
 ARG rich RRRRRRRRRRR                                                 

          481   RSLVKDTAVLKHAYQAIDPNTGKEYLRSRQSVAYFGASAGHSGADQPLVIEPWIQGKISG 540
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          541   VPPPSSVRQFGYDVARGAIVDLARPFPSGDYQFVYSDVDQVVDGHDDLSISSGLVESLLS 600
 Beta sheet      SSSSSSSSSSSS                                           
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          601   SCMHATAPGGSFVVKINFPTRPVWHYIEQKILPNITSYMLIKPFVTNNVELFFVAFGVHQ 660
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          661   HSSLTWTSGVYFFLVDHFYRYETLSTISRQLPSFGYVDDGSSVTGIETISIENPGFSNMT 720
 Beta sheet                                                             
 Beta turn                           UUUU             UUUUUUU          
 Disordered termini                                                             
 ARG rich                              RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR

          721   QAARIGISGLCANVGNARKSIAIYESHGARVLTITSRRSPASARRKSRLRYLPLIDPRSL 780
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich RRRRR                                                       

          781   EVQARTILPADPVLFENVSGASPHVCLTMMYNFEVSSAVYDGDVVLDLGTGPEAKILELI 840
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          841   PATSPVTCVDIRPTAQPSGCWNVRTTFLELDYLSDGWITGVRGDIVTCMLSLGAAAAGKS 900
 Beta sheet                                                             
 Beta turn                                  UUUU         UUUUUUUUUU    
 Disordered termini                                                             
 ARG rich                                  RRRRRRRRRRRRRRRRRRRRRRR    

          901   MTFDAAFQQLIKVLSKSTANVVLVQVNCPTDVVRSIKGYLEIDSTNKRYRFPKFGRDEPY 960
 Beta sheet                                                             
 Beta turn                                                            U

45 of 58



 Disordered termini                                                             
 ARG rich                                                             

          961   SDMDALEKICRTAWPNCSITWVPLSYDLRWTRLALLESTTLSSASIRIAELMYKYMPIMR 1020
 Beta sheet                                                             
 Beta turn UUUU                                                        
 Disordered termini                                                             
 ARG rich                                                             

          1021   IDIHGLPMEKRGNFIVGQNCSLVIPGFNAQDVFNCYFNSALAFSTEDVNAAMIPQVSAQF 1080
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          1081   DATKGEWTLDMVFSDAGIYTMQALVGSNANPVSLGSFVVDSPDVDITDAWPAQLDFTIAG 1140
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          1141   TDVDITVNPYYRLMTFVRIDGQWQIANPDKFQFFSSASGTLVMNVKLDIADKYLLYYIRD 1200
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          1201   VQSRDVGFYIQHPLQLLNTITLPTNEDLFLSAPDMREWAVKESGNTICILNSQGFVLPQD 1260
 Beta sheet                              
 Beta turn                              
 Disordered termini                              
 ARG rich                              

          1261   WDVLTDTISWSPSIPTYIVPPGDYTLTPL 1289

 Hexon protein (L3)  |  P04133
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

            1   MSSMILTQFGPFIESISGITDQSNDVFEDAAKAFSMFTRSDVYKALDEIPFSDDAMLPIP 60
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

           61   PTIYTKPSHDSYYYIDALNRVRRKTYQGPDDVYVPNCSIVELLEPHETLTSYGRLSEAIE 120
 Beta sheet                                                             
 Beta turn                         UUUU                                
 Disordered termini                                                             
 ARG rich                                                             

          121   NRAKDGDSQARIATTYGRIAESQARQIKAPLEKFVLALLVAEAGGSLYDPVLQKYDEIPD 180
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          181   LSHNCPLWCFREICRHISGPLPDRAPYLYLSAGVFWLMSPRMTSAIPPLLSDLVNLAILQ 240
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          241   QTAGLDPSLVKLGVQICLHAAASSSYSWFILKTKSIFPQNTLHSMYESLEGGYCPNLEWL 300
 Beta sheet                                                             
 Beta turn                   UUUU                                      
 Disordered termini                                                             
 ARG rich                   RRRRRRRRRRRRRRRRRRR          RRRRRRRRRRRRR

          301   EPRSDYKFMYMGVMPLSAKYARSAPSNDKKARELGEKYGLSSVVGELRKRTKTYVKHDFA 360
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich RRRRRR                                                      

          361   SVRYIRDAMACTSGIFLVRTPTETVLQEYTQSPEIKVPIPQKDWTGPIGEIRILKDTTSS 420
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          421   IARYLYRTWYLAAARMAAQPRTWDPLFQAIMRSQYVTARGGSGAALRESLYAINVSLPDF 480
 Beta sheet                                                             
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 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          481   KGLPVKAATKIFQAAQLANLPFSHTSVAILADTSMGLRNQVQRRPRSIMPLNVPQQQVSA 540
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          541   PHTLTADYINYHMNLSPTSGSAVIEKVIPLGVYASSPPNQSINIDISACDASITWDFFLS 600
 Beta sheet                                                             
 Beta turn                                                  UUUUUUUU   
 Disordered termini                                                             
 ARG rich                                                             

          601   VIMAAIHEGVASSSIGKPFMGVPASIVNDESVVGVRAARPISGMQNMIQHLSKLYKRGFS 660
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          661   YRVNDSFSPGNDFTHMTTTFPSGSTATSTEHTANNSTMMETFLTVWGPEHTDDPDVLRLM 720
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          721   KSLTIQRNYVCQGDDGLMIIDGTTAGKVNSETIQNDLELISKYGEEFGWKYDIAYDGTAE 780
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          781   YLKLYFIFGCRIPNLSRHPIVGKERANSSAEEPWPAILDQIMGVFFNGVHDGLQWQRWIR 840
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          841   YSWALCCAFSRQRTMIGESVGYLQYPMWSFVYWGLPLVKAFGSDPWIFSWYMPTGDLGMY 900
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                     RRRRRRRR

          901   SWISLIRPLMTRWMVANGYVTDRCSTVFGNADYRRCFNELKLYQGYYMAQLPRNPKKSGR 960
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich RRRRRRR                 RRRRRRRRRRRRR                       

          961   AASREVREQFTQALSDYLMQNPELKSRVLRGRSEWEKYGAGIIHNPPSLFDVPHKWYQGA 1020
 Beta sheet                                                             
 Beta turn                    UUUUU                                    
 Disordered termini                                                             
 ARG rich                                                             

          1021   QEAAIATREELAEMDETLMRARRHSYSSFSKLLEAYLLVKWRMCEAREPSVDLRLPLCAG 1080
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          1081   IDPLNSDPFLKMVSVGPMLQSTRKYFAQTLFMAKTVSGLDVNAIDSALLRLRTLGADKKA 1140
 Beta sheet                                                             
 Beta turn                                                      UUUUUUU
 Disordered termini                                                             
 ARG rich                                                             

          1141   LTAQLLMVGLQESEADALAGKIMLQDVNTVQLARVVNLAVPDTWMSLDFDSMFKHHVKLL 1200
 Beta sheet                                                             
 Beta turn UUUUUU                                                      
 Disordered termini                                                             
 ARG rich                                                             

          1201   PKDGRHLNTDIPPRMGWLRAILRFLGAGMVMTATGVAVDIYLEDIHGGGRSLGQRFMTWM 1260
 Beta sheet        
 Beta turn        
 Disordered termini       D
 ARG rich        

          1261   RQEGRSA 1267

 Outer capsid protein mu-1 (M1)  |  P11078
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 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini DDDD                                                        
 ARG rich                                                             

            1   MGNASSIVQTINVTGDGNVFKPSAETSSTAVPSLSLSPGMLNPGGVPWIAVGDETSVTSP 60
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

           61   GALRRMTSKDIPETAIINTDNSSGAVPSESALVPYIDEPLVVVTEHAITNFTKAEMALEF 120
 Beta sheet                                                             
 Beta turn       UUU                                                   
 Disordered termini                                                             
 ARG rich                                                             

          121   NREFLDKMRVLSVSPKYSDLLTYVDCYVGVSARQALNNFQKQVPVITPTRQTMYVDSIQA 180
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                  RRRRRRRRRRR

          181   ALKALEKWEIDLRVAQTLLPTNVPIGEVSCPMQSVVKLLDDQLPDDSLIRRYPKEAAVAL 240
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich RRR                                                         

          241   AKRNGGIQWMDVSEGTVMNEAVNAVAASALAPSASAPPLEEKSKLTEQAMDLVTAAEPEI 300
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          301   IASLAPVPAPVFAIPPKPADYNVRTLRIDEATWLRMIPKSMNTPFQIQVTDNTGTNWHLN 360
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          361   LRGGTRVVNLDQIAPMRFVLDLGGKSYKETSWDPNGKKVGFIVFQSKIPFELWTAASQIG 420
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          421   QATVVNYVQLYAEDSSFTAQSIIATTSLAYNYEPEQLNKTDPEMNYYLLATFIDSAAITP 480
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          481   TNMTQPDVWDALLTMSPLSAGEVTVKGAVVSEVVPADLIGSYTPESLNASLPNDAARCMI 540
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          541   DRASKIAEAIKIDDDAGPDEYSPNSVPIQGQLAISQLETGYGVRIFNPKGILSKIASRAM 600
 Beta sheet                                                             
 Beta turn                                UUUUUUU                      
 Disordered termini                                                             
 ARG rich                                RRRRRRRRRRRRRRRRRRR          

          601   QAFIGDPSTIITQAAPVLSDKNNWIALAQGVKTSLRTKSLSAGVKTAVSKLSSSESIQNW 660
 Beta sheet                                                 
 Beta turn                                                 
 Disordered termini                     DDDDDDDDDDDDDDDDDDDDDDDDDDDD
 ARG rich                               RRRRRRRRRRRRRRRRRR

          661   TQGFLDKVSAHFPAPKPDCPTSGDSGESSNRRVKRDSYAGVVKRGYTR 708

 Inner microtubule-associated protein mu-2 (M2)  |  P12418
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

            1   MAYIAVPAVVDSRSSEAIGLLESFGVDAGADANDVSYQDHDYVLDQLQYMLDGYEAGDVI 60
 Beta sheet                                                             
 Beta turn     UUUUUUU                                                 
 Disordered termini                                                             
 ARG rich                                        RRRRRRRRRRRRRRRRRRRRR
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           61   DALVHKNWLHHSVYCLLPPKSQLLEYWKSNPSAIPDNVDRRLRKRLMLKKDLRKDDEYNQ 120
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich RRRRRR                                                      

          121   LARAFKISDVYAPLISSTTSPMTMIQNLNRGEIVYTTTDRVIGARILLYAPRKYYASTLS 180
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          181   FTMTKCIIPFGKEVGRVPHSRFNVGTFPSIATPKCFVMSGVDIESIPNEFIKLFYQRVKS 240
 Beta sheet                                                             
 Beta turn                    UUUUUUU           UUUUUUUUUUUU           
 Disordered termini                                                             
 ARG rich                    RRRRRRRRRRRRR                            

          241   VHANILNDISPQIVSDMINRKRLRVHTPSDRRAAQLMHLPYHVKRGASHVDVYKVDVVDM 300
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          301   LFEVVDVADGLRNVSRKLTMHTVPVCILEMLGIEIADYCIRQEDGMLTDWFLLLTMLSDG 360
 Beta sheet                     SSSSSSSSSSSSSSSSSS                      
 Beta turn    UUUU                                               UUUUU 
 Disordered termini                                                             
 ARG rich                                                             

          361   LTDRRTHCQYLMNPSSVPPDVILNISITGFINRHTIDVMPDIYDFVKPIGAVLPKGSFKS 420
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          421   TIMRVLDSISILGIQIMPRAHVVDSDEVGEQMEPTFEQAVMEIYKGIAGVDSLDDLIKWV 480
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          481   LNSDLIPHDDRLGQLFQAFLPLAKDLLAPMARKFYDNSMSEGRLLTFAHADSELLNANYF 540
 Beta sheet                                                             
 Beta turn                   UUUU                                      
 Disordered termini                                                             
 ARG rich                                                             

          541   GHLLRLKIPYITEVNLMIRKNREGGELFQLVLSYLYKMYATSAQPKWFGSLLRLLICPWL 600
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          601   HMEKLIGEADPASTSAEIGWHIPREQLMQDGWCGCEDGFIPYVSIRAPRLVIEELMEKNW 660
 Beta sheet                                                             
 Beta turn                   UUUUUUUUUUUUUUUUUUUUU                     
 Disordered termini                                                             
 ARG rich                                                             

          661   GQYHAQVIVTDQLVVGEPRRVSAKAVIKGNHLPVKLVSRFACFTLTAKYEMRLSCGHSTG 720
 Beta sheet                 
 Beta turn                 
 Disordered termini                 
 ARG rich                 

          721   RGAAYSARLAFRSDLA 736

 Outer capsid protein sigma-1 (S1 )  |  P03528
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

            1   MDPRLREEVVRLIIALTSDNGASLSKGLESRVSALEKTSQIHSDTILRITQGLDDANKRI 60
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

           61   IALEQSRDDLVASVSDAQLAISRLESSIGALQTVVNGLDSSVTQLGARVGQLETGLAELR 120
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
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 ARG rich                                                             
          121   VDHDNLVARVDTAERNIGSLTTELSTLTLRVTSIQADFESRISTLERTAVTSAGAPLSIR 180

 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          181   NNRMTMGLNDGLTLSGNNLAIRLPGNTGLNIQNGGLQFRFNTDQFQIVNNNLTLKTTVFD 240
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          241   SINSRIGATEQSYVASAVTPLRLNSSTKVLDMLIDSSTLEINSSGQLTVRSTSPNLRYPI 300
 Beta sheet               SSSSSSSSSSSSSS  SSSSSSSSSSSSSS                
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          301   ADVSGGIGMSPNYRFRQSMWIGIVSYSGSGLNWRVQVNSDIFIVDDYIHICLPAFDGFSI 360
 Beta sheet                                                 SSSSSSSSSSSS
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          361   ADGGDLSLNFVTGLLPPLLTGDTEPAFHNDVVTYGAQTVAIGLSSGGAPQYMSKNLWVEQ 420
 Beta sheet SS                                 
 Beta turn                                    
 Disordered termini                                    
 ARG rich                                    

          421   WQDGVLRLRVEGGGSITHSNSKWPAMTVSYPRSFT 455

 Inner capsid protein sigma-2 (S2)  |  P03525
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

            1   MARAAFLFKTVGFGGLQNVPINDELSSHLLRAGNSPWQLTQFLDWISLGRGLATSALVPT 60
 Beta sheet                                                             
 Beta turn                     UUUUU    UUUU                           
 Disordered termini                                                             
 ARG rich                                                             

           61   AGSRYYQMSCLLSGTLQIPFRPNHRWGDIRFLRLVWSAPTLDGLVVAPPQVLAQPALQAQ 120
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          121   ADRVYDCDDYPFLARDPRFKHRVYQQLSAVTLLNLTGFGPISYVRVDEDMWSGDVNQLLM 180
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          181   NYFGHTFAEIAYTLCQASANRPWEYDGTYARMTQIVLSLFWLSYVGVIHQQNTYRTFYFQ 240
 Beta sheet                                                             
 Beta turn   UU                                                        
 Disordered termini                                                             
 ARG rich                                                             

          241   CNRRGDAAEVWILSCSLNHSAQIRPGNRSLFVMPTSPDWNMDVNLILSSTLTGCLCSGSQ 300
 Beta sheet                                                             
 Beta turn              UUUU                                           
 Disordered termini                                                             
 ARG rich                                 RRRRRRRRRRRRR               

          301   LPLIDNNSVPAVSRNIHGWTGRAGNQLHGFQVRRMVTEFCDRLRRDGVMTQAQQNQVEAL 360
 Beta sheet                                                           
 Beta turn                                                           
 Disordered termini                                                           
 ARG rich                                                           

          361   ADQTQQFKRDKLETWAREDDQYNQAHPNSTMFRTKPFTNAQWGRGNTGATSAAIAALI 418

 Outer capsid protein sigma-3 (S3)  |  P03527
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             
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            1   MEVCLPNGHQVVDLINNAFEGRVSIYSAQEGWDKTISAQPDMMVCGGAVVCMHCLGVVGS 60
 Beta sheet                                                             
 Beta turn   UUUUUUUUUU                                                
 Disordered termini                                                             
 ARG rich   RRRRRRRRRRRRRRRR                                          

           61   LQRKLKHLPHHRCNQQIRHQDYVDVQFADRVTAHWKRGMLSFVAQMHEMMNDVSPDDLDR 120
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          121   VRTEGGSLVELNWLQVDPNSMFRSIHSSWTDPLQVVDDLDTKLDQYWTALNLMIDSSDLI 180
 Beta sheet                                                             
 Beta turn      UUUUU                                                  
 Disordered termini                                                             
 ARG rich                                                      RRRRRRR

          181   PNFMMRDPSHAFNGVKLGGDARQTQFSRTFDSRSSLEWGVMVYDYSELEHDPSKGRAYRK 240
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich RRRRRRR                                 RRRRRRRRRRRRRRRRR   

          241   ELVTPARDFGHFGLSHYSRATTPILGKMPAVFSGMLTGNCKMYPFIKGTAKLKTVRKLVE 300
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          301   AVNHAWGVEKIRYALGPGGMTGWYNRTMQQAPIVLTPAALTMFPDTIKFGDLNYPVMIGD 360
 Beta sheet      
 Beta turn      
 Disordered termini      
 ARG rich      

          361   PMILG 365

Southern bean mosaic virus
 Capsid (CP)  |  P03601
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD            
 ARG rich                          RRRRRRRRRRRRRR                     

            1   MAKRLTKQQLTKAIANTLEAPATQSRRPRNRRRRRSAARQPQSTQAGVSMAPIAQGTMVR 60
 Beta sheet                                                      SSSSSSS
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

           61   LREPSLRTAGGVTVLTHSELSTELSVTNAIVITSELVMPYTMGTWLRGVAANWSKYSLLS 120
 Beta sheet SSSSSSSS                                                    
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          121   VRYTYLPSCPSTTSGSIHMGFQYDMADTLPVSVNQLSNLRGYVSGQVWSGSSGLCYINGT 180
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          181   RCLDTANAITTTLDVGQLGKKWYPFKTSTDFTTAVGVNVNIATPLVPARLIIAMLDGSSS 240
 Beta sheet    SSSSSSSSSSSSSSS        
 Beta turn                           
 Disordered termini                          D
 ARG rich                           

          241   TAVSTGRLYVSYTIQLIEPTALALNN 266

Scrophularia mottle virus
 Capsid (CP)  |  P03601
 Beta sheet                                                             
 Beta turn                                                             
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 Disordered termini DDD                                                         
 ARG rich                                                             

            1   MEEVKPIKVQQPSIPAPGTKLVPNDGQQSPAMVMPFQLTVTDFGVKETSVQITLSSDPGI 60
 Beta sheet                                                             
 Beta turn        UU                                                   
 Disordered termini                                                             
 ARG rich                                                             

           61   AAITASYRHASIVECQAVLFPNRTSSSNPTHCDLVWVPANSTASPTTILKTFGGSRFTLG 120
 Beta sheet                                                 SSSSSSSSSSSS
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          121   GPITANQIITIPLPLDSVNCRIKDSVLYTDSPRLLAHSPAPSTTQTVPSGSLIIRGKIRL 180
 Beta sheet            
 Beta turn            
 Disordered termini            
 ARG rich            

          181   SSPLLQPSSSS 191

Simian rotavirus A (SA11)
 RNA-directed RNA polymerase (RdRp)  |  A2T3S0
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

            1   MGKYNLILSEYLSFIYNSQSAVQIPIYYSSNSELENRCIEFHSKCLENSKNGLSLRKLFV 60
 Beta sheet                                                             
 Beta turn                           UUUUUUUUUU                        
 Disordered termini                                                             
 ARG rich                     RRRRRRRRRRRRRRRR                        

           61   EYNDVIENATLLSILSYSYDKYNAVERKLVKYAKGKPLEADLTVNELDYENNKITSELFP 120
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                               RRRRRRRRRRRRRRRR            RR

          121   TAEEYTDSLMDPAILTSLSSNLNAVMFWLEKHENDVAEKLKVYKRRLDLFTIVASTINKY 180
 Beta sheet                                                             
 Beta turn    UUUUUUU      UUU                                         
 Disordered termini                                                             
 ARG rich RRRRRRRRRRRRRRRRRRR                                         

          181   GVPRHNAKYRYEYDVMKDKPYYLVTWANSSIEMLMSVFSHDDYLIAKELIVLSYSNRSTL 240
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          241   AKLVSSPMSILVALVDINGTFITNEELELEFSNKYVRAIVPDQTFDELNQMLDNMRKAGL 300
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          301   VDIPKMIQDWLVDRSIEKFPLMAKIYSWSFHVGFRKQKMLDAALDQLKTEYTENVDDEMY 360
 Beta sheet                                                             
 Beta turn                                              UUUUUUUU       
 Disordered termini                                                             
 ARG rich                                              RRRRRRRRRRRRRRR

          361   REYTMLIRDEVVKMLEEPVKHDDHLLRDSELAGLLSMSSASNGESRQLKFGRKTIFSTKK 420
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                         RRRRRRRRRRRRRRRR                    

          421   NMHVMDDMANERYTPGIIPPVNVDKPIPLGRRDVPGRRTRIIFILPYEYFIAQHAVVEKM 480
 Beta sheet                                                             
 Beta turn     UUUU                                                    
 Disordered termini                                                             
 ARG rich                                                             

          481   LIYAKHTREYAEFYSQSNQLLSYGDVTRFLSNNTMVLYTDVSQWDSSQHNTQPFRKGIIM 540
 Beta sheet                                                             
 Beta turn                                                             
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 Disordered termini                                                             
 ARG rich                                                             

          541   GLDILANMTNDAKVLQTLNLYKQTQINLMDSYVQIPDGNVIKKIQYGAVASGEKQTKAAN 600
 Beta sheet                                                             
 Beta turn              UUUUUU                                         
 Disordered termini                                                             
 ARG rich         RRRRRRRRRRRRRRRRRRR                                 

          601   SIANLALIKTVLSRISNKHSFATKIIRVDGDDNYAVLQFNTEVTKQMIQDVSNDVRETYA 660
 Beta sheet                                                             
 Beta turn                                        UU                   
 Disordered termini                                                             
 ARG rich                   RRRRRRRRRRRRRRRRRRRRRRR                   

          661   RMNAKVKALVSTVGIEIAKRYIAGGKIFFRAGINLLNNEKRGQSTQWDQAAILYSNYIVN 720
 Beta sheet                     SSSSSSSSSSSS                            
 Beta turn UUU                                                         
 Disordered termini                                                             
 ARG rich                                                             

          721   RLRGFETDREFILTKIMQMTSVAITGSLRLFPSERVLTTNSTFKVFDSEDFIIEYGTTDD 780
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          781   EVYIQRAFMSLSSQKSGIADEIAASSTFKNYVTRLSEQLLFSKNNIVSRGIALTEKAKLN 840
 Beta sheet                                                             
 Beta turn                            UUUU                             
 Disordered termini                                                             
 ARG rich                       RRRRRRRRRRRRRRRRRRRR                  

          841   SYAPISLEKRRAQISALLTMLQKPVTFKSSKITINDILRDIKPFFTVSDAHLPIQYQKFM 900
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          901   PTLPDNVQYIIQCIGSRTYQIEDDGSKSAISRLISKYSVYKPSIEELYKVISLHENEIQL 960
 Beta sheet                                                             
 Beta turn                                                        UUUUU
 Disordered termini                                                             
 ARG rich                                                             

          961   YLISLGIPKIDADTYVGSKIYSQDKYRILESYVYNLLSINYGCYQLFDFNSPDLEKLIRI 1020
 Beta sheet                                                             
 Beta turn UUUUU                                                       
 Disordered termini                                                             
 ARG rich                                        RRRRRRRRRRRRRRRRRR   

          1021   PFKGKIPAVTFILHLYAKLEVINYAIKNGSWISLFCNYPKSEMIKLWKKMWNITSLRSPY 1080
 Beta sheet         
 Beta turn         
 Disordered termini        D
 ARG rich         

          1081   TNANFFQD 1088

 Capsid (VP2)  |  P22055 [70 – 341]
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD                             
 ARG rich    RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR           RRR

            1   MAYRKRGARRETNLKQDERMQEKEDSKNINNDSPKSQLSEKVLSKKEEIITDNQEEVKIS 60
 Beta sheet                                                             
 Beta turn                                                           UU
 Disordered termini                                                             
 ARG rich RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR

           61   DEVKKSNKEESKQLLEVLKTKEEHQKEVQYEILQKTIPTFEPKESILKKLEDIKPEQAKK 120
 Beta sheet   SSSSSSSSSSSSSS                                            
 Beta turn UUUUUU                                                      
 Disordered termini                                                             
 ARG rich RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR                          

          121   QTKLFRIFEPKQLPIYRANGERELRNRWYWKLKRDTLPDGDYDVREYFLNLYDQVLMEMP 180
 Beta sheet                                                             
 Beta turn             UUUUUUUU                                        
 Disordered termini                                                             
 ARG rich                                            RRRRRRRRRRRRRRR  

          181   DYLLLKDMAVENKNSRDAGKVVDSETAAICDAIFQDEETEGAVRRFIAEMRQRVQADRNV 240
 Beta sheet                                                             
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 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          241   VNYPSILHPIDHAFNEYFLQHQLVEPLNNDIIFNYIPERIRNDVNYILNMDRNLPSTARY 300
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          301   IRPNLLQDRLNLHDNFESLWDTITTSNYILARSVVPDLKELVSTEAQIQKMSQDLQLEAL 360
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          361   TIQSETQFLTGINSQAANDCFKTLIAAMLSQRTMSLDFVTTNYMSLISGMWLLTVIPNDM 420
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          421   FIRESLVACQLAIINTIVYPAFGMQRMHYRNGDPQTPFQIAEQQIQNFQVANWLHFVNYN 480
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          481   QFRQVVIDGVLNQVLNDNIRNGHVVNQLMEALMQLSRQQFPTMPVDYKRSIQRGILLLSN 540
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          541   RLGQLVDLTRLLSYNYETLMACITMNMQHVQTLTTEKLQLTSVTSLCMLIGNATVIPSPQ 600
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                RRRRRRRRRRRRRRRRRRRRRRRRRRRRR

          601   TLFHYYNVNVNFHSNYNERINDAVAIITAANRLNLYQKKMKSIVEDFLKRLQIFDVARVP 660
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich RRRRRRRRRRRRRRRRRRRR                                        

          661   DDQMYRLRDRLRLLPVEIRRLDIFNLIAMNMEQIERASDKIAQGVIIAYRDMQLERDEMY 720
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          721   GYVNIARNLDGFQQINLEELMRSGDYAQITNMLLNNQPVALVGALPFITDSSVISLIAKL 780
 Beta sheet                                                             
 Beta turn          UUUU                                               
 Disordered termini                                                             
 ARG rich          RRRRRRRRRRRRRR                                     

          781   DATVFAQIVKLRKVDTLKPILYKINSDSNDFYLVANYDWIPTSTTKVYKQVPQQFDFRAS 840
 Beta sheet                                           
 Beta turn                                           
 Disordered termini                                           
 ARG rich                                           

          841   MHMLTSNLTFTVYSDLLAFVSADTVEPINAVAFDNMRIMNEL 882

 Capsid (VP3)  |  P22055 [342 – 581]
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

            1   MKVLALRHSVAQVYADTQVYVHDDTKDSYENAFLISNLTTHNILYLNYSIKTLEILNKSG 60
 Beta sheet                                                             
 Beta turn                                           UUUUUUUUU         
 Disordered termini                                                             
 ARG rich                                                             

           61   IAAIALQSLEELFTLIRCNFTYDYELDIIYLHDYSYYTNNEIRTDQHWITKTNIEEYLLP 120
 Beta sheet             SSSSSSSSSSSSSS                                  
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                   RRRRRRRRRR

          121   GWKLTYVGYNGSETRGHYNFSFKCQNAATDDDLIIEYIYSEALDFQNFMLKKIKERMTTS 180
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 Beta sheet                                                             
 Beta turn                     UUUU                                    
 Disordered termini                                                             
 ARG rich RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR                            

          181   LPIARLSNRVFRDKLFPSLLKEHKNVVNVGPRNESMFTFLNYPTIKQFSNGAYLVKDTIK 240
 Beta sheet                                                             
 Beta turn                                     UUU                     
 Disordered termini                                                             
 ARG rich                                                             

          241   LKQERWLGKRISQFDIGQYKNMLNVLTAIYYYYNLYKSKPIIYMIGSAPSYWIYDVRHYS 300
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                    RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR     

          301   DFFFETWDPLDTPYSSIHHKELFFINDVKKLKDNSILYIDIRTDRGNADWKKWRKTVEEQ 360
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          361   TINNLDIAYEYLRTGKAKVCCVKMTAMDLELPISAKLLHHPTTEIRSEFYLLLDTWDLTN 420
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          421   IRRFIPKGVLYSFINNIITENVFIQQPFKVKVLNDSYIVALYALSNDFNNRSEVIKLINN 480
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          481   QKQSLITVRINNTFKDEPKVGFKNIYDWTFLPTDFDTKEAIITSYDGCLGLFGLSISLAS 540
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          541   KPTGNNHLFILSGTDKYYKLDQFANHTSISRRSHQIRFSESATSYSGYIFRDLSNNNFNL 600
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          601   IGTNIENSVSGHVYNALIYYRYNYSFDLKRWIYLHSIDKVDIEGGKYYELAPIELIYACR 660
 Beta sheet                                                             
 Beta turn                                                   UUUUUUUU  
 Disordered termini                                                             
 ARG rich                                                             

          661   SAKEFATLQDDLTVLRYSNEIENYINTVYSITYADDPNYFIGIQFRNIPYKYDVKIPHLT 720
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          721   FGVLHISDNMVPDVIDILKIMKNELFKMDITTSYTYMLSDGIYVANVSGVLSTYFKIYNV 780
 Beta sheet                           SSSSSSSSSSSSSSSSSSSS         
 Beta turn                                                        
 Disordered termini                                                        
 ARG rich                          RRRRRRRRRRRRRRRRRRRRR         

          781   FYKNQITFGQSRMFIPHITLSFNNMRTVRIETTKLQIKSIYLRKIKGDTVFDMVE 835

 Inner capsid (VP4)  |  P22055 [2 – 69]
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

            1   MASLIYRQLLTNSYTVDLSDEIQEIGSTKSQNVTINPGPFAQTGYAPVNWGPGEINDSTT 60
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

           61   VEPLLDGPYQPTTFNPPVDYWMLLAPTTPGVIVEGTNNTDRWLATILIEPNVQSENRTYT 120
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             
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          121   IFGIQEQLTVSNTSQDQWKFIDVVKTTANGSIGQYGPLLSSPKLYAVMKHNEKLYTYEGQ 180
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          181   TPNARTAHYSTTNYDSVNMTAFCDFYIIPRSEESKCTEYINNGLPPIQNTRNVVPLSLTA 240
 Beta sheet                              SSSSSSSSSSSSSSSS    SSSSSSSSSSS
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          241   RDVIHYRAQANEDIVISKTSLWKEMQYNRDITIRFKFANTIIKSGGLGYKWSEISFKPAN 300
 Beta sheet SSSSSSS                                                     
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          301   YQYTYTRDGEEVTAHTTCSVNGVNDFSFNGGYLPTDFVVSKFEVIKENSYVYIDYWDDSQ 360
 Beta sheet     SSSSSSSSSSSSSSSSSSSSSSSSSS                           SSS
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          361   AFRNVVYVRSLAANLNSVMCTGGSYNFSLPVGQWPVLTGGAVSLHSAGVTLSTQFTDFVS 420
 Beta sheet SSSSSSSSSSSS    SSSSSSSSSSSSSSSSS                           
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich     RRRRRRRRRRRRRRRRRRRRRR                                  

          421   LNSLRFRFRLAVEEPHFKLTRTRLDRLYGLPAADPNNGKEYYEIAGRFSLISLVPSNDDY 480
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                       RRRRRR

          481   QTPIANSVTVRQDLERQLGELREEFNALSQEIAMSQLIDLALLPLDMFSMFSGIKSTIDA 540
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich RRRRRRRRRRRRRR                                              

          541   AKSMATNVMKKFKKSGLANSVSTLTDSLSDAASSISRGSSIRSIGSSASAWTDVSTQITD 600
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          601   ISSSVSSVSTQTSTISRRLRLKEMATQTEGMNFDDISAAVLKTKIDKSTQISPNTIPDIV 660
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          661   TEASEKFIPNRAYRVINNDDVFEAGIDGKFFAYKVDTFEEIPFDVQKFADLVTDSPVISA 720
 Beta sheet                                                         
 Beta turn                                                         
 Disordered termini                                                         
 ARG rich                                                         

          721   IIDFKTLKNLNDNYGITKQQAFNLLRSDPRVLREFINQDNPIIRNRIEQLIMQCRL 776

 Intermediate capsid protein VP6 (VP6)  |  A2T3S5
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

            1   MDVLYSLSKTLKDARDKIVEGTLYSNVSDLIQQFNQMIITMNGNEFQTGGIGNLPIRNWN 60
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                         RRRR

           61   FNFGLLGTTLLNLDANYVETARNTIDYFVDFVDNVCMDEMVRESQRNGIAPQSDSLRKLS 120
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich RRRRRR                                                      

          121   AIKFKRINFDNSSEYIENWNLQNRRQRTGFTFHKPNIFPYSASFTLNRSQPAHDNLMGTM 180
 Beta sheet                                                             
 Beta turn                                   UU                        
 Disordered termini                                                             
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 ARG rich                                                             
          181   WLNAGSEIQVAGFDYSCAINAPANIQQFEHIVPLRRVLTTATITLLPDAERFSFPRVINS 240

 Beta sheet                            SSSSSSSSSSSSSSSS                 
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          241   ADGATTWFFNPVILRPNNVEVEFLLNGQIINTYQARFGTIVARNFDTIRLSFQLMRPPNM 300
 Beta sheet                SSSSSSSSSSSSSSSSSSSS                         
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          301   TPAVAVLFPNAQPFEHHATVGLTLRIESAVCESVLADASETLLANVTSVRQEYAIPVGPV 360
 Beta sheet                                      
 Beta turn                                      
 Disordered termini                                      
 ARG rich                                      

          361   FPPGMNWTDLITNYSPSREDNLQRVFTVASIRSMLIK 397

 Outer capsid glycoprotein VP7 (VP7)  |  A2T3P5
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini DD                                                          
 ARG rich                                                             

            1   MYGIEYTTVLTFLISIILLNYILKSLTRIMDFIIYRFLFIIVILSPFLRAQNYGINLPIT 60
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

           61   GSMDTAYANSTQEETFLTSTLCLYYPTEAATEINDNSWKDTLSQLFLTKGWPTGSVYFKE 120
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          121   YTNIASFSVDPQLYCDYNVVLMKYDATLQLDMSELADLILNEWLCNPMDITLYYYQQTDE 180
 Beta sheet                                                     SSSSSSSS
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          181   ANKWISMGSSCTIKVCPLNTQTLGIGCLTTDATTFEEVATAEKLVITDVVDGVNHKLDVT 240
 Beta sheet SSSSSSSS                                                    
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          241   TATCTIRNCKKLGPRENVAVIQVGGSDILDITADPTTAPQTERMMRINWKKWWQVFYTVV 300
 Beta sheet                           
 Beta turn                           
 Disordered termini                           
 ARG rich                           

          301   DYVDQIIQVMSKRSRSLNSAAFYYRV 326

Tobacco mosaic virus (Vulgare) 
 Capsid (CP)  |  P03601
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini D                                                           
 ARG rich                                                             

            1   MSYSITTPSQFVFLSSAWADPIELINLCTNALGNQFQTQQARTVVQRQFSEVWKPSPQVT 60
 Beta sheet                                                             
 Beta turn                               UUU                           
 Disordered termini                                                             
 ARG rich                                                             

           61   VRFPDSDFKVYRYNAVLDPLVTALLGAFDTRNRIIEVENQANPTTAETLDATRRVDDATV 120
 Beta sheet                                        
 Beta turn                                        
 Disordered termini                                       D
 ARG rich                                        

          121   AIRSAINNLIVELIRGTGSYNRSSFESSSGLVWTSGPAT 159

57 of 58



Turnip yellow mosaic virus
 Capsid (CP)  |  P03601
 Beta sheet                                                             
 Beta turn                                                             
 Disordered termini DDDDDDD                                                     
 ARG rich                                                             

            1   MEIDKELAPQDRTVTVATVLPAVPGPSPLTIKQPFQSEVLFAGTKDAEASLTIANIDSVS 60
 Beta sheet        SSSSSSSSSSSSS                                        
 Beta turn       UU                                                    
 Disordered termini                                                             
 ARG rich                                                             

           61   TLTTFYRHASLESLWVTIHPTLQAPTFPTTVGVCWVPANSPVTPAQITKTYGGQIFCIGG 120
 Beta sheet                                                SSSSSSSSSSSSS
 Beta turn                                                             
 Disordered termini                                                             
 ARG rich                                                             

          121   AINTLSPLIVKCPLEMMNPRVKDSIQYLDSPKLLISITAQPTAPPASTCIITVSGTLSMH 180
 Beta sheet S        
 Beta turn          
 Disordered termini         D
 ARG rich          

          181   SPLITDTST 189
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