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Supplementary data 1. Local structural contexts of (p,g) and (p,i) substitutions. (A-E) The sites of substitutions involving PBs (p,g) and (p,i). Some of the frequently occurring penta-PB (5 PB series) changes associated with these substitutions, are presented. The change of one penta-PB to another is highlighted using same colours (orange and blue) in the PB series and in the picture.
	PB change 
	DSSP 
	SEGNO
	PROMOTIF

	(g,p)
	(T,T): 27.8

(G,G): 19.4

(G,T): 6.9
	(C,C): 46.0

(C,G): 13.6

(G,G): 11.8
	(G,G): 19.6

(C,C): 16.2

(BTI,BTI): 8.3

	(i,p)
	(T,T): 30.5

(T,S): 22.2

(S,S): 11.0
	(C,C): 94.3

(C,E): 1.8

(C,G): 1.8
	(BTIV,BTIV): 17.8

(BTII,BTII): 17.7

(BTII,BTIV): 9.0

	(b,i)
	(T,T): 47.5

(S,T): 16.2

(S,S): 11.3
	(C,C): 98.4

(E,C): 0.8

(C,F): 0.5
	(BT1,BTII): 23.1

(BTI,BTIV): 14.2

(BTIV,BTII): 10.7

	(h,j)
	(T,T): 58.4

(S,T): 10.7

(T,S): 10.3
	(C,C): 85.2

(E,C): 5.0

(N,C): 3.8
	(BTIV,BTIV): 48.4

(BTIV,BTII’): 18.1

(BTII,BTIV): 6.1

	(h,k)
	(T,T): 44.0

(T,S): 14.8

(S,T): 6.8
	(C,C): 51.4

(P,C): 14.1

(E,C): 10.6
	(BTII,BTI): 27.0

(BTIV,BTI): 15.6

(BTIV,BTIV): 14.7

	(a,c)
	(E,E): 27.2

(C,C): 27.0

(C,E): 12.2
	(E,E): 37.9

(C,C): 21.8

(C,E): 8.0
	(E,E): 27.4

(BTII,BTI): 7.7

(C,C): 7.3


Supplementary data 2. Some of the preferred PB substitutions and the three most frequent secondary structure changes associated with them. The secondary structure assignments were made using DSSP(1), SEGNO(2) and PROMOTIF(3) (refer Table 1 for details of the assignment abbreviations). The corresponding percentage of occurrence is also given.
[image: image2.png](1sd'u)aaiBag

Inckx




Supplementary data 3. Some of the frequent local conformational changes associated with the PB h. The PB that is structurally closest (angular RMSD) is indicated by black dotted lines. Other PBs that favour substitution with h are plotted in different colours.
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Supplementary data 4. Comparison of the PB substitution matrix generated from a dataset filtered at 40% sequence identity (A) to the matrices obtained at 60% (B), 80% (C) and also the one without any filtering (D). The substitution scores in each row (associated with each PB) is compared with the respective rows of the other matrix and the correlation coefficients are indicated adjacent to the matrices.
[image: image4.png]



[image: image5]
Supplementary data 5. Substitution preferences of PBs classified into buried (uppercase) and exposed (lowercase). A 32*32 matrix was generated by segregating PBs into buried and exposed, based on a relative solvent accessibility cut-off of 25%. The color scale and corresponding range of substitution scores are given on the right side. 
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Supplementary data 6. Frequency of occurrence of PBs in various SCOP classes
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Supplementary data 7. The difference in the observed probabilities of substitution in each SCOP class, when compared to the global matrix. Only the observed substitution probabilities were computed for the PB substitutions and their differences from the global probabilities were calculated. This neglects the effect of background frequencies on the substitution scores. For each SCOP class all-α (A), all-β (B), α/β (C) and α+β (D), the variation in the observed probabilities were plotted.
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Supplementary data 8. Frequency of occurrence of helical conformation (series of PB m) in the all-β class. The percentage of occurrence (y axis) is plotted against the length of PB m series (x axis).
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Supplementary data 9. Distribution of inserts of different lengths in each SCOP class. The length 5 corresponds to inserts of length greater than or equal to 5.
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