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Supplemental Material

S1. Trial Results for Design Set 1 (Effect of Varying the DOPA percentage)
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S2. Trial Results for Design Set 2 (Effect of Varying the DOPA pattern)
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S3. Contact Maps for Design Set 2 Sequences
	A) KLVFFAE-G-YYYYGGGG
	B) KLVFFAE-G-GGGGYYYY
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	C) KLVFFAE-G-YYGGYYGG
	D) KLVFFAE-G-GGYYGGYY
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	E) KLVFFAE-G-YYYGYYY
	F) KLVFFAE-G-GYYYGYYY
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	Figure S3: Design Set 2. Contact maps comparing the distances between the amino acid residues of two sample chains for designs varying in DOPA tail pattern



S4. Trial Results for Design Set 3 (Effect of Adding K to DOPA Tail to Impart Stiffness)
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S5. Contact Maps for Design Set 3 Sequences
	A) KLVFFAE-G-KYKYKYKY
	B) KLVFFAE-G-KYKYGYGY
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	Figure S5: Design Set 3. Contact maps comparing the distances between the amino acid residues of two sample chains for designs including K in the tail for stiffness



S6. Trial Results for Design Set 4 (Effect of Linker Sequence in Design)

[image: A picture containing table

Description automatically generated]







S7. Contact Maps for Design Set 4 Sequences
	A) KLVFFAE-K-YYGYYGYY
	B) KLVFFAE-GG-YYGYYGYY
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	C) KLVFFAE-KK-YYGYYGYY
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	Figure S7: Design Set 4. Contact maps comparing the distances between the amino acid residues of two sample chains for designs varying in linker type


Note that for the GG and KK linker sequences, the contact maps include 17 amino acid residues in each of the two chains, so the indices go up to 17 on each of the axes.
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image10.png
Resid 1-7 (KLVFFAE) Resid 9-16 (Tail) Resid 8 (link)

% Extended % Bridge % Extended % Bridge % Extended % Bridge
Set Sequence Trial % Turns  Beta Beta % Coil Beta % Free % % Turns  Beta Beta % Coil Beta % Free % % Turns  Beta Beta % Coil Beta % Free %

3 KLVFFAE-G-KYKYKYKY 1 17.56 44.27 1.53 36.64 63.36 36.64 7.19 54.25 131 37.25 62.75 37.25 36.84 26.32 5.26 31.58 68.42 31.58

2 5.07 68.84 217 23.91 76.08 23.91 10.9 58.97 1.28 28.85 71.15 28.85 30 35 0 35 65 35

3 8.57 67.14 1.43 22.6 77.14 22.6 6.88 55.63 6.88 30.63 69.39 30.63 35 35 0 30 70 30

4 8.94 58.86 1.38 30.82 69.18 30.82 7.45 56.31 3.16 33.08 66.92 33.08 30 35 0 35 65 35

AVE 10.035 59.7775 1.6275 28.4925 71.44 28.4925 8.105 56.29 3.1575 32.4525 67.5525 32.4525 32.96 32.83 1.315 32.895 67.105 32.895

STDEV 5.311061 11.219918 0.367004 6.51971 6.439814 6.51971 1.877845 1.9815819 2.632823 3.63819 3.641542 3.63819 3.499486 4.34 2.63 2.514776 2.514776 2.514776

KLVFFAE-G-KYKYGYGY 1 7.52 48.87 15 4211 57.89 4211 9.33 52.67 1.33 36.67 63.33 36.67 15 60 0 25 75 25

2 5.71 74.29 1.43 18.57 81.43 18.57 3.75 64.38 1.88 30 70.01 30 15 60 0 25 75 25

3 5.84 56.2 0 37.96 62.04 37.96 1.29 56.77 3.87 38.06 61.93 38.06 0 75 0 25 75 25

4 6.36 58.67 1.24 33.73 66.27 33.73 4.79 57.94 2.36 34.91 65.09 34.91 15 60 0 25 75 25

AVE 6.3575 59.5075 1.0425 33.0925 67.12 32.88 4.79 57.94 2.36 34.91 65.09 34.91 11.25 63.75 0 25 75 25

STDEV 0.824313 10.697658 0.703628 10.26835 12.56534 12.56534 3.363688 4.8516458 1.091085 3.517963 3.525602 3.517963 7.5 7.5 0 0 0 0
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image13.png
Resid 1-7 (KLVFFAE) Resid 9-16 (Tail) Resid 8 (link)

% Extended % Bridge % Extended % Bridge % Extended % Bridge
Set Sequence Trial % Turns  Beta Beta % Coil Beta % Free % % Turns  Beta Beta % Coil Beta % Free % % Turns  Beta Beta % Coil Beta % Free %
4 KLVFFAE-K-YYGYYGYY 1 25.6 24.8 6.4 43.2 56.8 43.2 16.44 10.27 0.68 72.6 27.39 72.6 41.18 23.53 11.76 23.53 76.47 23.53
2 8.57 50.71 2.86 37.86 62.14 37.86 18.13 4.38 8.13 69.38 30.64 69.38 35 30 25 10 90 10
3 1.52 61.36 2.27 34.85 65.15 34.85 11.04 31.82 1.95 55.19 44.81 55.19 11.11 44.44 0 44.44 55.55 44.44
4 21.43 51.43 1.43 25.71 74.29 25.71 19.38 31.26 1.88 47.5 52.52 47.5 25 55 0 20 80 20
AVE 14.28 47.075 3.24 35.405 64.595 35.405 16.2475 19.4325 3.16 61.1675 38.84 61.1675 28.0725 38.2425 9.19 24.4925 75.505  24.4925
STDEV 11.17567 15.624938 2.186855 7.327803 7.327803 7.327803 3.674755 14.18766 3.364214 11.84171 11.84801 11.84171 13.12712 14.184725 11.909 14.48038 14.48497 14.48038
KLVFFAE-GG-YYGYYGYY 1 14.49 52.9 217 30.43 69.56 30.43 21.33 8 9.33 61.33 38.66 61.33 30 20 5 45 55 45
2 15.33 57.66 0.73 26.28 73.72 26.28 22.88 10.46 7.19 59.48 40.53 59.48 40 20 5 35 65 35
3 5.71 65.71 0 28.57 71.42 28.57 225 31.25 1.25 45 55 45 10 55 0 35 65 35
4 10.14 60.14 0 29.71 70.28 29.71 21.38 5.03 8.18 65.41 34.59 65.41 38.89 33.33 0 27.78 72.22 27.78
AVE 11.4175 59.1025 0.725 28.7475 71.245 28.7475 22.0225 13.685 6.4875 57.805 42.195 57.805 29.7225 32.0825 2.5 35.695 64.305 35.695
STDEV 4.433038 5.3318938 1.022953 1.814504 1.819038 1.814504 0.786485 11.918586 3.599503 8.888856 8.889554 8.888856 13.88913 16.520106 2.886751 7.075693 7.075693 7.075693
KLVFFAE-KK-YYGYYGYY 1 29 63.04 0.72 33.33 66.66 33.33 14.01 15.29 8.28 62.42 37.58 62.42 21.05 10.53 5.26 63.16 36.84 63.16
2 16.43 54.29 1.43 27.86 72.15 27.86 12.5 35 4.38 48.13 51.88 48.13 25 50 0 25 75 25
3 7.86 55.71 2.14 34.29 65.71 34.29 15.89 33.11 3.31 47.68 52.31 47.68 30 30 0 40 60 40
4 12.32 58.7 1.45 27.54 72.47 27.54 24.66 19.18 6.16 50 50 50 35 40 0 25 75 25
AVE 9.8775 57.935 1.435 30.755 69.2475 30.755 16.765 25.645 5.5325 52.0575 47.9425 52.0575 27.7625 32.6325 1.315 38.29 61.71 38.29

STDEV ~ 5.821136 3.8679409 0.579799 3.551718 3.559872 3.551718 5.442943 9.870233 2.17641 6.980985 6.980775 6.980985 6.057416 16.845976 2.63 18.02488 18.02488 18.02488
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image1.png
Set

Sequence
1 KLVFFAE-G-GGGGGGGG

KLVFFAE-G-GYGYGYGY

KLVFFAE-G-YYGYYGYY

KLVFFAE-G-YYYYYYYY

Trial

AVE
STDEV

AVE
STDEV

AVE
STDEV

AVE
STDEV

1
2
3
4

FSITRINIIN FSITRINIIN

FSITRINIIN

Resid 1-7 (KLVFFAE)

% Turns
3.57
4.48
5
4.64
4.4225
0.608516
13.24
11.94
11.03
11.87
12.02
0.912396
5.71
8.15
16.43
10.08
10.0925
4.587798
17.86
8.76.
11.43
9.77
11.955
4.08766

% Extended
Beta
76.43
83.42
75.71
82.84.
79.6
4.0935315
60.29
43.28
44.85
50.02
49.61
7.6802127
64.29
58.52
64.29
68.93
64.0075
4.2623653
54.29
43.07
46.43
50.38
48.5425
4.8587061

Resid 9-16 (Tai)

% Bridge
Beta  %Coll Beta% Free%  %Tums

0.71 19.29 80.71 19.29 8.13

1.49 10.61 89.39 10.61 25.97

1.43 17.86 82.14 17.86 33.11

1.44 11.08 88.92 11.08 21.35

1.2675 14.71 85.29 14.71 22.14

0.372592 4.505027 4.505027 4.505027 10.51846

0 26.47 73.53 26.47 12.58

2.99 4179 5821 4179 225
074 4348  56.62  43.48  11.88
1.31 36.8 63.2 36.8  12.62

126 37.135 62.80 37135 14.895
1.271928 7.654683 7.627166 7.654683 5.081374
0.71 29.29 70.71 29.29 16.88
222 3111 68.89 3111 20.14

0 1929  80.72 19.29 20.63

111 19.78  80.12 19.78  14.96
1.01 24.8675 7511 24.8675 18.1525
0.928116 6.205333 6.18117 6.205333 2.701819
0 2786 7215 27.86 2625

219 45.99 54.02 4599 29.38
2.14 40 60 40 325
0.75 39.1 60.9 39.1 19.74
127 38.2375 617675 382375 26.9675
1.078054 7.564039 7.565198 7.564039 5.452225

% Extended
Beta

18.75

4.55

7.95

9.45

10.175

6.0730964

20.53

15

8.13

14.47

14.5325

5.0722932

14.37

13.19

8.75

12.1

12.1025

2.4196057

5

3.76

0

10.53

4.8225

4.3586112

% Bridge

Beta  %Coll Beta% Free%
3.13 70 30.01 70
3.25 66.23 33.77 66.23
4.64 54.3 45.7 54.3
3.76 66.44 34.56 66.44

3.695 64.2425 36.01 64.2425
0.686659 6.850335 6.758111 6.850335
3.31 63.58  36.42 63.58

25 60 40 60
8.75 71.25 2876 7125
4.42 69.49 3151 69.49

4.745 66.08 34.1725 66.08
2.783577| 5.214512| 5.013152 5.214512
6.25 62.5 375 62.5
208 6458 3541 64.58
3.13 67.5 32.51 67.5

3.78  69.16  30.84  69.16
3.81 65935 34.065 65.935
1.771045 2.971257 2.96799 2.971257
1.88  66.88  33.13 66.88
0.63 66.25 33.77 6625
1.25 66.25 33.75 66.25
1.32 68.42 31.59 68.42
127  66.95 33.06  66.95
0.511403 1.024012 1.024044 1.024012

Resid 8 (link)
% Extended % Bridge

%Tums  Beta Beta  %Coll Beta% Free%
15 35 0 50 50 50
44.44 16.67 0 38.89 61.11 38.89
50 10 0 40 60 40
44.44 16.67 0 38.89 61.11 38.89
38.47 19.585 0 41.945 58.055 41.945
15.86467  10.74692 0 5.395433 5.395433 5.395433
10 35 0 55 45 55
35 30 0 35 65 35
25 20 10 45 55 45
25 20 10 45 55 45
23.75 26.25 5 45 55 45
10.30776 7.5 5.773503 8.164966 8.164966 8.164966
10 55 0 35 65 35
31.58 21.05 0 47.37 52.63 47.37
30 35 5 30 70 30
10 55 0 35 65 35
20.395 41.5125 1.25 36.8425 63.1575 36.8425
12.02043  16.58264 2.5 7.40355 7.40355 7.40355
50 5 5 40 60 40
30 10 0 60 40 60
20 10 5 65 35 65
15.79 36.84 0 47.37 52.63 47.37
28.9475 15.46 2.5 53.0925 46.9075 53.0925

15.24787 14.446905 2.886751 11.45517 11.45517 11.45517




image2.png
Set

Sequence
2 KLVFFAE-G-YYYYGGGG

KLVFFAE-G-GGGGYYYY

KLVFFAE-G-YYGGYYGG

KLVFFAE-G-GGYYGGYY

Trial

AVE
STDEV

AVE
STDEV

AVE
STDEV

AVE
STDEV

1
2
3
4

FSITRINIIN FSITRINIIN

FSITRINIIN

Resid 1-7 (KLVFFAE)

% Turns
5.93
11.43
0.74.
5
5.775
4.395259
5.47
4.29
22.14
10.53
10.6075
8.150854
3.62
8.76.
12.23
5.71
7.58
3.750262
2.86
5.84
8.66.
9.49
6.7125
3.00612

% Extended % Bridge
Beta Beta  %Coll Beta% Free%  %Tums

63.7 2.22 28.15 71.85 28.15 5.88

52.14 3.57 32.86 67.14 32.86 30.63

73.53 0 25.74 74.27 25.74 11.92

69.29 2.86 22.86 77.15 22.86 20.63

64.665 21625 27.4025 72.6025 27.4025  17.265

9.2697663 1.543511 4.232465 4.237353 4.232465 10.7724
53.13 5.47 3594 6407 3594  20.83
63.57 2.14 30 70 30 17.5

60 0 17.86 8214  17.86  15.63
47.37 15 40.6. 59.4 406  13.25
56.0175  2.2775 311 68.9025 311 16.8025

7.2115064 2.30958 9.835026 9.833387 9.835026 3.199077
60.87 1.45 3406 6594 3406  25.97
66.42 3.65 2127  78.83 2127 3243
58.27 144 2806  71.94  28.06  30.86
67.14 0 2714 7285 27.14 2438
63.175 1.635 27.6325 72.39 27.6325 28.41

4.3059378 1.506176 5.235121 5.275421 5.235121 3.845231
78.57 0.71 17.86 8214  17.86  29.38
68.61 2.92 22.63 7737 22.63 34.67
33.07 8.66  49.61 50.39  49.61 30.07
59.12 146  29.93 70.07  29.93 27.08

59.8425  3.4375 30.0075 69.9925 30.0075 30.3

19.535242 3.600559 13.97919 13.97919 13.97919 3.181436

Resid 9-16 (Tail)

% Extended
Beta

9.8

1.25

5.3

7.5

5.9625

3.6394539

4.17

7.5

5.63

14.57

7.9675

4.6078366

22.73

10.81

7.43

16.25

14.305

6.6894021

11.88

4

2.61

15.97

8.615

6.380034

Resid 8 (link)

% Bridge % Extended % Bridge
Beta % Coil Beta % Free % % Turns  Beta Beta

5.23 79.08 20.91 79.08 21.43 7.14 0

2.5 65.63 34.38 65.63 40 10 0

3.97 78.81 21.19 78.81 0 12.5 6.25

8.75 63.13 36.88 63.13 30 10 10

5.1125 71.6625 28.34 716625 22.8575 9.91 4.0625

2.669312 8.471534 8.480185 8.471534 17.02335 2.1906772 4.934466

2.08 72.92 27.08 72.92 27.78 16.67 5.56

5.63 69.38 30.63 69.38 40 25 0

1.88 76.88 23.14 76.88 40 5 5

1.32 70.86 29.14 70.86 4211 26.32 0

2.7275 72.51 27.4975 72.51 37.4725 18.2475 2.64

1.961553 3.254965 3.249229 3.254965 6.537774 9.8106452 3.05697

3.9 47.4 52.6 47.4 36.84 31.58 0

6.08 50.68 49.32 50.68 45 10 5

9.14 52.57 47.43 52.57 50 0 10

1.88 57.5 42.51 57.5 20 45 5

5.25 52.0375 47.965 52.0375 37.96 21.645 5

3.109148 4.221835 4.217523 4.221835 13.14457 20.398303 4.082483

11.25 47.5 52.51 47.5 10 25 10

6.67 54.67 45.34 54.67 25 25 5

7.19 60.13 39.87 60.13 35 0 5

3.47 53.47 46.52 53.47 55.56 22.22 0

7.145 53.9425 46.06 53.9425 31.39 18.055 5

3.192924 5.181489 5.184869 5.181489 19.11008

12.107798 4.082483

% Coil
71.43
50
81.25
50
63.17
15.72696
50
35
50
31.58
41.645
9.748031
31.58
40
40
30
35.395
5.356376
55
45
60
22.22
45.555
16.76003

Beta%
28.57
50
18.75
20
29.33
14.45466
50.01
65
50
26.32
47.8325
15.98906
68.42
60
60
70
64.605
5.356376
45
55
40
77.78
54.445
16.76003

Free %
71.43
50
81.25
80
70.67
14.45466
50
35
50
73.69
52.1725
15.99309
31.58
40
40
30
35.395
5.356376
55
45
60
22.22
45.555
16.76003




image3.png
KLVFFAE-G-YYYGYYYG 1 5.38 47.69 231 4462 5538 44.62 23.23 5.81 194  69.03 3098 69.03 10.53 10.53 526  73.68  26.32 73.68
2 8.76. 44.53 438 4234 57.67 4234 1854 3.97 2.65 74.83 2516 74.83 4118 17.65 0 4118 5883 4118

3 6.67 49.63 148 4222 57.78  42.22 9.86. 11.98 211 76.06  23.95 76.06 20 15 0 65 35 65

4 12.86 59.29 1.43 26.43 73.58  26.43 29.38 6.25 5.63 58.75 4126  58.75 35 25 10 30 70 30

AVE 8.4175 50.285 2.4 389025 61.1025 38.9025 20.2525 7.0025 3.0825 69.6675 30.3375 69.6675 26.6775 17.045 3.815 52465 47.5375  52.465

STDEV 3.27278 6.3606368 1.380314 8.387993 8.391585 8.387993 8.228274 3.4621706 1.725097 7.897546 7.901909 7.897546 13.96325 6.0628734 4.811469 20.32429 20.32614 20.32429

KLVFFAE-G-GYYYGYYY 1 7.14 67.14 0 2571 7428 2571 26.25 1.25 5.63 66.88  33.13 66.88 25 25 15 35 65 35
2 8.57 60 1.43 30 70 30 3063 8.75 1.25 59.38  40.63 59.38 45 25 0 30 70 30

3 7.58 45.45 6.06  40.91 59.09  40.91 15.75 1.37 2.05  80.82 19.17  80.82 22.22 22.22 0 5556  44.44 5556

4 4.72 55.12 0 4016  59.84  40.16  18.75 6.25 417  70.83 2917 70.83 15 35 0 50 50 50

AVE 7.0025  56.9275 1.8725 34.195 65.8025 34.195 22.845 4.405 3.275 69.4775 30.525 69.4775  26.805 26.805 3.75 4264 5736  42.64

STDEV ~ 1.634959 9.1055931 2.871903 7.533607 7.529853 7.533607 6.814404 3.7170015 1.995687 8.92913 8.938104 8.92913 12.84129 5.6183123 7.5 12.10007 12.10007 12.10007
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