Appendix A. RMSDs of the mutants against their wild types

Protein Mutation Type® RMSD 1% and 2™ Corresponding Resolution
ID () largest (}fviations residues® (4)
(A)
T4 Lysozyme (wild type: 8lzm. Resolution- 1.7)
2201 C54t, C97a, M102a C-c, C-h, H-a 0.16 0.53 0.39 Asn 55 Ala 98 1.8
2211 A49s, C54t, C97a H-c, C-c, C-h 0.112 032 025 Asn 40 Lys 43 1.7
2221 C54t, C97a, M102a C-c, C-h, H-h 0.17 039 037 Arg52 Gly 113 1.9
2231 L133g H-g 0.212 0.89 043 Gly 113  Glu 22 1.9
2241 Cb4t, A93s, C97a C-c, H-¢c, C-h 0.22 0.27 0.27 Val 57 Gly 77 1.8
2271 Cb4t, C97a, F104a C-c, C-h, H-h 0.20 0.43 0.39 Asn 40 Thr 109 2.0
2291 Cb54t, R95a, C97a C-¢, C-h, C-h 0.18 0.33 0.31 Asn 40 Thr 109 1.8
2301 M6l, C54t, C97a H-h, C-c, C-h 019 062 0.39 Arg 76  Thr 115 1.9
2311 C54t, C97a, M106k C-c, C-h, H-c 0.21 0.56 0.48 Arg 76 Arg52 25
2321 C54t, C97a, M120k C-c, C-h, H-c 0.18 042 0.36 Arg 76 Gly 113 1.7
2331 C54t, C97a, M1201 C-c, C-h, H-h 0.16 0.54 0.33 Gly 77  Asn 40 1.9
2341 C54t, C97a, M1061 C-¢, C-h, H-h 0.18 0.52 0.49 Gly 77  Leu 106 1.9
2351 C54t, C97a, Vllla C-¢, C-h, H-h 0.16 0.45 0.38 Gly 113 Arg 76 1.9
2361 Cb4t, V87a, C97a C-c, H-h, C-h 0.12 049 0.44 Lys 83  Asn 40 19
2371 C54t, C97a, V149a C-¢, C-h, H-h 0.15 044 0.32 Arg 76  Asn 40 1.7
2381 C54t, C97a, V103a C-c, C-h, H-h 0.17 056 0.38 Arg 76 Gly 113 1.8
2391 I17a, C54t, C97a H-h, C-c, C-h 0.19 0.62 0.36 Pro 37 Gly 113 1.8
2401 127a, C54t, C97a H-h, C-¢, C-h 0.17 0.40 0.36 Lys 16 Ala 49 1.7
2411 129a, C54t, C97a H-h, C-c, C-h 0.23 0.89 0.64 Leu 13 Ala 29 1.7
242] I50a, C54t, C97a H-h, C-c, C-h 0.16 040 0.35 Ala 50  Ser 38 1.8
243] Cb4t, 158a, C97a C-c, H-h, C-h 0.15 0.36 0.35 Asn 40 Ala 63 1.7
2441 C54t, C97a, 1100a C-¢, C-h, H-h 0.20 0.59 0.44 Val 75  Ser 38 1.7
2451 M6a, C54t, C97a H-h, C-c, C-h 0.17 0.55 0.36 Asn 40 Arg 76 1.8
2461 C54t, F67a, C97a C-c, H-h, C-h 0.23 0.51 0.50 Asp 61 Asn 40 1.8
2471 Cb4t, L84a, C97a C-c, H-h, C-h 0.37 2.25 043 Ala 112 Asn 40 1.7
2481 T27a, 129a, C54t, C97a C-h, H-h, C-c, C-h 0.21 0.59 0.48 Lys 16  Ser 36 1.9
2491 127a, C54t, 158a, C97a H-h, C-c, H-h, C-h 0.19 049 0.34 Leu 46 Ala 93 1.9
2501 129a, C54t, 158a, C97a H-h, C-¢c, H-h, C-h 0.24 0.88 0.66 Leu 13 Ala 29 1.8
2511 Cb54t, C97a, L121a, L1332  C-¢, C-h, H-h, H-h 0.38 110 1.20 Gly 113 Arg 54 2.6
2531 D20a C54t, C97a C-h, C-c, C-h 0.17 0.42 0.32 Thr 21 Lys 16 2.0
2541 D20s, C54t, C97a C-c, C-¢, C-h 015 043 038 Gly 77  Asn 40 1.9
2551 D20n, C54t, C97a C-¢, C-¢, C-h 0.13 0.36 0.33 Gly 77  Asn 40 1.8
2561 Méi H-h 0.16 033 0.27 Asn 40 Gly 113 1.8
2178 C54t, C97a, V111i C-¢, C-h, H-h 0.37 226 0.36 Gly 113  Glu 22 2.0
1021 Ins N40-a, C54t, C97a Ins h, C-c, C-h 023 234 Asn 40 1.7
1041 Ins S44-aa, C54t, C97a Ins h)h, C-¢, C-h 1.24 6.48 1.31 Ala4l  Arg 76 2.8
1071 S44g, C54t, C97a C-g, C-c, C-h 013 035 034 Asn40 Gly 113 1.8
1081 S44i, C54t, C97a C-h, C-¢, C-h 011 024 0.23 Asn40 Thr 15 1.8
1091 S44k, C54t, C97a C-c, C-¢, C-h 0.15 0.49 0.28 Gly 113 Gly 56 1.8
1101 S44l1, C54t, C97a C-h, C-c, C-h 0.15 0.57 0.26 Thr 15  Asn 53 1.7
1111 S44n, C54t, C97a C-c, C-c, C-h 0.17 0.54 045 Gly 113  Ser 38 1.8
1121 S44p, C54t, C97a C-h, C-c, C-h 0.15 0.67 0.20 Asn 40 Leu 79 1.8
1131 S44r, C54t, C97a C-c, C-¢, C-h 0.14 050 0.30 Gly 113 Thr 54 1.8
114} S44t, Cb4t, C97a C-¢, C-c, C-h 0.11 0.28 0.25 Gly 77 Thr 54 1.8
1151 Sd4v, C54t, C97a C-h, C-c, C-h 012 025 025 Gly 113 Val 44 1.8
1181 Cb4t, C97a, A130s C-¢, C-h, H-c 0.12 0.26 0.26 Gly 56 Gly 77 1.8
1191 Cb54t, C97a, A134s C-c, C-h, H-c 0.12 0.31 0.21 Val 57 Gly 77 1.6
1201 Adls, C54t, C97a H-c, C-¢, C-c 0.14 037 0.29 Thr 54  Arg 76 1.8
1221 C54t, A73s, C97a C-c, H-c, C-c 011 023 021 Asnd0 Ala93 1.8
1231 C54t, A82s, C97a C-c, H-c, C-c 0.13 0.29 0.25 Asn 40 Ala 93 1.8



1251
1261
1271
1281
1291
1301
1311
1371
1381
1391
1401
1411

Myoglobin (wild type 105m. Resolution- 2.0)

101m
102m
106m
109m
1chl
1ch2
1ch3
1chb
1ch?7
1ch9
lcik
1cio
1co8
1co9
1cp0
lcpd
lcpw
1fcs
l1hrm
1jdo
1ltw
lmcy
1mdn
lmgn
1mlif
1mlj
1mim
1mls
1mlu
1mnh
1mni
Imno
1moa
1mob
1moc
1mti
1mtj
lmyh
1myi
1myj
lobm
lofj
lofk
1tes

C54t, C97a, A98s

C54t, C97a, V149t

C54t, V75t, C97a

Cb4t, V87t, C97a

C54t, A93t, C97a

Ch4t, C97a, T151s

T26s, C54t, C97a

S44f, C54t, C97a

C54t, A93c, C97a

C54t, N68c, A93c, C97a

C54t, C97a, L121a, A129m, F153!
C54t, C97a, L121a, A129m, V149i

F46v, D122n
H64a, D122n
V68f, D122n
D122n
L89g, D122n
L89f, D122n
L89w, D122n
H97v, D122n
H97f, D122n
H97q, D122n
199a, D122n
199v, D122n
L104a, D122n
L104v, D122n
L104n, D122n
L.104f, D122n
L104w, D122n
H64v, T67r
H93y
L29f, D122n
L29w, D122n
F29], Q64h, D122n
V68n
H64y, D122n
V68a, D122n
V6sf, D122n
V68i, D122n
V68, D122n
Hé64g, V68a, D122n
H64v, T67r
H64v, V68h
V68n
L29f, D122n
H64g, D122n
H64t, D122n
F461, D122n
F46v, D122n
K45r
K45s
V68t
L.29f, H64q, V68f, D122n
L29h, H64l, D122n
F43h, H64l, D122n
D123n

C-¢, C-h, H-c
C-c, C-h, H-c
C-c, H-c, C-h
C-¢, H-c, C-h

" C-c, H-¢, C-h

C-¢, C-h, C-c
C-c, C, C-h
C-h, C-c, C-h
C-c, H-c, C-h

C-c, C-c, H-c, C-h
C-¢, C-h, H-h, H-h, H-h
C-c, C-h, H-h, H-h, H-h

H-h, C-c
C-h, C-c
H-h, C-c
Cp
H-g, C-c
H-h, C-c
H-c, C-¢
C-h, C-c
C-h, C-¢
C-c, C-c
H-h, C-c
H-h, C-c
H-h, C-c
H-h, C-c
H-c, Cc
H-h, C-c
H-c, Cc
C-h, C-c
C-c
H-h, C-c
H-c, C-c
H-h, C-¢, C-c
H-c
C-c, C-c
H-h, C-c
H-h, C-¢
H-h, C-c
H-h, C-c
C-g, H-h, C-c
C-h, C-c
C-h, H-c
H-p
H-h, C-c
C-g, C-c
C-c, C-c
H-h, C-c
H-h, C-c
C-c
C-c
H-c

H-h, P-p, H-h, C-p

H-c, C-h, C-c
H-¢, C-h, C-c
C-c

0.15
0.14
0.21
0.16
0.14

1 0.14
0.15

0.53
0.19
0.19
0.22
0.17

0.82
0.84
0.79
0.80
0.80
0.80
0.78
0.95
0.80
0.80
0.92
0.79
0.79
0.78
0.79
0.77
0.77
0.83
0.68
0.80
0.80
0.81
3.89
0.84
0.93
0.93
0.90
0.80
0.98
1.06
0.76
3.90
0.83
0.98
0.84
0.80
0.85
0.88
0.72
0.86
0.83
0.82
0.81

- 0.79

0.31
0.30
0.49
0.34
0.28
0.35
0.35
1.22
0.50
0.39
1.01
0.47

3.97
3.86
3.81
3.96,
3.77
3.83
3.84
3.84
3.1
3.71
3.96
3.77
3.77
3.75
3.91
3.77
3.83
3.99
1.43,
3.88
3.99
3.90
7.17
3.85
3.95
3.77
3.84
3.93
3.88
4.43
2.79
7.09
3.95
3.90
3.93
3.94
3.92
3.09
2.65
2.75
3.86
3.91
3.83

-3.93 -

0.28
0.22
0.41
0.33
0.25
0.25
0.32
1.20
0.45
0.36
0.38
0.33

1.43
1.59
1.23
1.18
1.06
1.09
0.84
1.17
0.97
1,18
1.02
1.05
1.09
1.07
1.00
1.10
0.98
0.88
1.11
1.21
1.06
1.27
2.81
1.37
1.13
1.31
1.20
1.04
1.33
1.83
1.03
2.75
1.38
1.21
1.53
1.37
1.59
0.86
1.03
1.91
1.54
1.43
1.40

1.19.

Asn 40
Lys 43
Thr 75
Lys 83
Asn 40
Asn 40
Asn 40
Arg 137
Cys 93
Asn 40
Gly 113
Gly 113

Gly 121
Gly 121
Gly 121
Gly 121
Gly 121
Gly 121
Gly 121
Gly 121
Gly 121
Gly 121
Gly 121
Gly 121
Gly 121
Gly 121
Gly 121
Gly 121
Gly 121
Gly 121
Ala 94
Gly 121
Gly 121
Gly 121
His 119
Gly 121
Gly 121
Gly 121
Gly 121
Gly 121
Gly 121
Gly 121
Gly 121
His 119
Gly 121
Gly 121
Gly 121
Gly 121
Gly 121
Gly 121
Gly 121
Gly 121
Gly 121
Gly 121
Gly 121
Gly 121

Gly 77
Trp 58
Glu 108
Asn 53
Gly 113
Glu 108

" Thr 21

Thr 21
Asn 40
Gly 77
Arg 54
Asn 40

His 64
Asp 60
Glu 59
His 48
His 48
His 48
His 48
Val 97
His 48
His 48
Lys 16
His 48
His 48
His 48
His 48
His 48
His 48
His 48
Lys 42
His 48
His 48
His 48
His 48
His 48
His 48
His 48
His 48
his 48

Asp 60
His 48
Phe 46
His 48
His 48
His 48
His 48
Asp 60
Asp 60
Thr 95
Ser 45
Lys 45
Asp 60
His 48
His 48
His 48

1.8
1.8
1.8
1.7
1.7
1.7
1.7
1.8
1.7
1.7
2.1
2.0

2.0
1.8
1.9
1.8
1.9
1.8
2.0
2.1
1.9
1.8
1.7
1.6
1.8
1.6
2.0
2.1
2.2
1.6
1.7
1.9
1.7
1.7
1.9
1.9
2.0
2.0
1.8
1.7
1.9
2.3
2.0
1.9
19
2.2
2.0
1.9
1.7
1.9
2.0
1.9
1.8
1.8
1.8
1.7



0.82
0.92
1.34
1.31
1.35
1.58
1.47
1.47
0.89
1.16

0.52
0.68
0.56
0.49
0.58
0.57
0.55
4.66
0.41

0.80
0.86
2.03
0.98
0.81

0.34
4.88
0.75
0.75
0.49
0.27
0.49
0.96
0.96
0.72

1.67
1.76
1.67
1.85

7)

0.58
0.69
0.54
0.85
0.43

7.57

12.11

1xch L104n H-c 062 097
lyca V68t H-c 0.76 2.84
2mgb Hé4g, D122n H-g, C-c 0.97 3.97
2mgc H64], D122n C-h, C-c 0.84 397
2mgf Hé64q, D122n C-¢, C-c 0.90 3.87
2mgi H64t, D122n C-c, Cc 0.85 391
2mgj Hé64v, D122n C-h, C-c 0.86 3.98
2mml K45r, C110a C-c, C-c 084 2.79
2spm L29f, D122n H-h, C-c 080 4.04
2spo L29v, D122n H-h, C-c 084 3.74
Transthyretin (wild type: 1bmz A Resolution- 2.0)
1tsh A60t H-c 024 0.80
1ttc V30m H-h 033 0.71
1ttb A109¢ H-c 0.23 0.58
2trh R10c C-c 0.23 0.70
2try S77y C-c 026 0.70
1bzd Ség C-g 020 071
1bze M119¢ H-c 021 0.62
1bz8 delV122 del-h 091 5.29
1ttr V122i H-h 0.18 0.58
HIV aspartic proteinase (wild type: 1dif A Resolution- 1.7 )
1a30 Q7k, L33i, L63i C-c,H-h,H-h 044 1.07
laxa A28s H-c 041 146
lazb S4h C-c 1.25 4.73
lgnm v8ad H-c 041 1.06
lgnn V82n H-c 0.39 0.87
Barnase (wild type: 1a2p A Resolution- 1.5)

1brh Ll4a H-h 0.10 0.46
1bne A43c, S80c H-c, C-c 3.79 5.07
1bnf T70c, S92¢ C-c, C-c 1.06 6.22
1bng 585¢, H102¢ C-c, C-c 022 627
1bri I76a H-h 023 0.62
1brj 188a H-h 0.18 042
1brk 196a H-h 0.29 0.75
1b20 R69s C-c 0.30 1.06
1b3s H102a C-h 0.50 1.84
1btu K27a C-h 0.50 1.27
Lactoferrin (wild type: 1bka Resolution- 2.4)

1hse H253m C-h 049 1.87
1dsn D60s C-c 1.29 207
1vid R12le C-c 0.67 3.01
1vfe R121s C-c 060 225
Dihydrofolate reductase (wild type: 4dfr A Resolution- 1.
1dhi D278 C-c 0.23 0.88
1dhj D278, F137S C-c, H-c 0.28 1.00
1dra D27e C-c 0.25 0.85
1drb D27c C-c 0.29 097
2drc W22f C-h 0.18 0.50
a-l-antitrypsin (wild type: 2psi Resolution- 2.0 )

latu F511, T59a, T68a, H-h, C-h, C-h, 2.19 9.37

A70g, M374i, S381a  C-g, H-h, C-h

1kct T59a, T68a, A70g C-h, C-h, H-g 260 13.37
1psi F511 H-h 030 3.60

0.69

Lys 45
Gly 121
Gly 121
Gly 121
Gly 121
Gly 121
Gly 121
Gly 121
Gly 121
Gly 121

Ser 85
Met 30
Cys 10
His 56
Gly 101
Ser 100
Ser 100
Pro 102
Ser 85

Pro 39
Ser 37
Pro 40
Gly 51
Ser 37

Glu 60
Asn 41
Gly 68
Gly 68
Ser 67
Lys 66
Ser 67
Lys 66
Arg 59
Gln 104

Arg 313
Ile 314
Arg 313
Arg 313

Ser 135
Val 136
Ser 135
Gly 67
Val 136

Ala 355

Ala 350
Ala 348

GIn 91
Lys 45
Asp 60
His 48
His-48
Asp 60
His 48
Lys 16
Lys 16
His 48

Glu 63
Ser 100
Ser 100
Ser 100
Ser 100
Glu 62
Gly 101
Asp 99
Ser 100

Gly 51
Gly 51
Phe 53
Ser 37
Gly 51

Gly 40
Ala 32
Gly 40
Gly 40
Gly 48
Gly 40
Gly 40
Arg 59
Gln 104
Ser 67

Pro 284
Gln 186
Pro 284
Gly 101

Pro 66
Ser 27

Glu 27
Ser 135
Gly 67

Glu 354

Pro 357
Ala 350

1.7
2.2
2.0
1.9
18
2.0
2.0
2.8
1.7
1.7

1.7
1.7
1.7
1.9
2.0
1.9
1.8
2.0
1.9

2.0
2.0
2.0
2.3
2.3

2.0
2.1
2.0
2.1
1.9
2.0
2.0
1.7
2.3
1.6

2.2
2.0
2.3
2.3

1.9
1.8
1.9
1.9
1.9

2.7

34
2.9



BP-RNase A (wild type: 1lrph Resolution- 2.2)

labq P93a C-h 0.28 0.71
3rsk K7a, R10a, K66a C-h,C-h,C-h 034 1.48
3rsd Di121n C-c 0.39 1.04

Adenylate kinase (wild type: lake A Resolution- 1.9)

1dvr D89v, R1651 C-h, C-h 12.74  27.78
3aky 1213f H-h 12.19 27.56,
Calmodulin (wild type: 4cln Resolution- 2.2)

lahr del-Thr 79, del-Asp 80 del H, del C 11.66 26.35
ldeg del-Glu 84 del C 10.93  22.00

0.45
0.60
0.98

22.35
22.00

25.45
19.43

Lys 37
Ser 89
Asn 67

Glu 113, Arg 128
Glu 113, Thr 158

Asp 131
Gly 113

Ser 21
Ser 22
Gly 88, Ser 21

Thr 158
Arg 128

Gly 113
Glu 127

23
2.0
1.6

2.3
2.2

1.8
2.9



