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MRRFYWWLVP LLLLIGIVLG NTPHWVHAAD QTAEIVIHKR IYRDIRQPED VWYENDGHRI 

70 80 90 100 110 120 
DPNNPDKDGY KLLSKTSGLN GANFEVYDAS SLLKPNMTPE AIRALVDRYQ NMTRKQALKF 

       130 140 150 160 170 180 
ARANLKLAGQ GNKGIGLMNT KNDPTLGEDG ISRITVSVDQ QAPTKAYLMI EVAPDPSTEL 

       190 200 210 220 230 240 
NVDLERKSSP MLVVFPVTDP ISGNPLQTIH LYPKNVGYVR DPYFFKFGVH PDGTSKRLAG 

       250 260 270 280 290 300 
AIFAIYRIEN GKKLYLDMSP VTDLRNKWVS TTDPLHDDRV NKFVSDQDGL VNTGERFLPA 

       310 320        330 340 350 360 
GEYFFEELQG VPGYEVDAKS RAIKIEIPDS WEDEDGNRRF VLIDGQPMQE NFGGVVTPEM 

       370 380 390 400 410 420 
ISSGYPRVYN YADKQASTTG DQTAGPSTTQ LGNHGQDTNG TGTRTPKRQS GYLPAMSDWR 

       430 440 450 
NLRFVLLGSL LLLLATYFFI KNKKARHHAC K	



b	

Start-End MWobs MWpred Miss Sequence 

47-59 1643.7027 1643.6964 0 R.QPEDVWYENDGHR.I 

238-247 1093.6304 1093.6284 0 R.LAGAIFAIYR.I 

268-279 1440.6720 1440.6634 0 K.WVSTTDPLHDDR.V 

283-296 1535.7350 1535.7216 0 K.FVSDQDGLVNTGER.F 

325-339 1829.8350 1829.8180 1 K.IEIPDSWEDEDGNRR.F 

Supplementary Figure	 S1.	 Peptide	 mass	 fingerprinting	 of	 SpaE	 crystals.	 Protein	 identification	 was	 done	 through	 a	 search	 of	 the	 NCBI	 non-

redundant	 protein	 database	 using	 the	 Mascot	 search	 engine	 (Matrix	 Science).	 a	 Coverage	 report	 of	 peptide	 mass	 fingerprinting	 for	 the	

dissolved	SpaE	crystals.	Matched	peptides	are	shown	in	bold	red.		b	Predicted	peptides.	



PDB ID: 3HR6 (SpaA backbone pilin from Corynebacterium diphtheria)  Length: 62   E-value: 0.0996   Score: 36.569bits (83)   Identities: 21/62 
(34%)   Positives: 30/62 (48%)  Gaps: 3/62 (5%)    

     187 200 210 220 230 240     248 

      |  .    .    |    .    |    .    |    .    |    .    |    .  | 

SpaE  KSSPMLVVFPVTDPISGNPLQTIHLYPKNVGYVRDPYFFKFGVHPDGTSKRLAGAIFAIYRI 

      +S P LV  P T+P     LQ +H+YPK+   + +P   K  V PD T    +      YR+ 

SpaA  RSQPFLVAAPQTNPTGDGWLQDVHVYPKHQA-LSEP--VKTAVDPDATQPGFSVGENVKYRV 
      | .    |    .    |    .    |     .      |    .    |    .    .| 
      113    120 130 140 150 160 171 

PDB ID: 3PHS (basal pilin GBS52 from Streptococcus agalactiae)  Length: 117   E-value: 0.7256   Score: 33.4874bits (75)   Identities: 33/117 
(28%)   Positives: 51/117 (44%)  Gaps: 17/117 (15%) 

      211      220 230 240 250 260 270 280 290 300 310 320   326 

      |   .    |    .    |    .    |    .    |    .    |    .     |    .    |    .    |    .    |    .    |    .    |    .| 

SpaE  LYPKNVGYVRDPYFFKFGVHPDGTSKRLAGAIFAIYRIENGKKLYLDMSPVTDLRNK-WVSTTDPLHDDRVNKFVSDQDGLVNTGERFLPAGEYFFEELQGVPGYEVDAKSRAIKIE 

      +YPK +    +    K GV  D T K LAG +F +Y  +NG+ T +R K  V + D    D      +D  G +      L  G+Y  +E++   GY++     A+ IE 

GBS52 IYPKIIWSTGELDLLKVGVDGD-TKKPLAGVVFELYE-KNGR---------TPIRVKNGVHSQDI---DAAKHLETDSSGHIRISG--LIHGDYVLKEIETQSGYQIGQAETAVTIE 
      |  .    .    |    .     |    .    |     .             |    .    |       .    |    .      |    .    |    .    |    . | 
      127 140 150 160 170 180 190 200 210 220    227 

Supplementary Figure S2:	Top	two	hits	identified	by	PSI-BLAST	(https://blast.ncbi.nlm.nih.gov/)	as	structural	homologs	of	SpaE	in	a	search	
against	the	PDB	entries	(http://www.rcsb.org/).	Normal	BLAST	searching	generated	no	hits	and	returned	with	‘No	significant	similarity	
found’.	The	predicted	pilin	motif,	which	contains	the	linking	lysine	(K)	for	making	covalent	isopeptide	bonds	with	backbone	pilins,	is	
underlined.		


