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wtPYP: MEHVAFGSEDIENTLAKMDDGQLDGLAFGAIQLDGDGNILQYNAAEGDITGRDPKQVIGKNFEKDVAPCT
cPYP: MKGDSYWVFVKRVGGSGGSGGMEHVAFGSEDIENTLAKMDDGQLDGLAFGAIQLDGDGNILQYNAAEGDITGRDPKQVIGKNFFKDVAPCT

wtPYP: DSPEFYGKFKEGVASGNLNTMFEYTEFDYQMITPTKVKVEMKKALSGDSYWVEVKRV
cPYP: DSPEFYGKFKEGVASGNLNTMFEYTEDYQMIPTKVEVHMKKALS

Figure S1. Models of wild-type PYP and the circular permutant (cPYP).” The strand that is duplicated
in cPYP-dup is highlighted in orange. In wtPYP this is an internal strand; in cPYP it is the C-terminal
strand.
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Figure S2. NH-HSQC spectra of cPYP-dup under continuous low intensity blue irradiation (red peaks)
and under high intensity blue-light irradiation (blue peaks).
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cPYP-dup long-tail cPYP-dup big-loop

Figure S3. Locations of G56 and G98 in models of cPYP-dup in long-tail and big-loop conformations.

long-tail big-loop

Figure S4. TALOS predictions for transient-state secondary structure mapped onto the models for long-
tail (left), and big-loop (right) cPYP-dup (helix-red, sheet-green, loop-cyan). Approximately 66 of 150
residues are assigned, unassigned regions are colored white. This analysis did not permit a clear
distinction to be made between the long-tail and big-loop structures.
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Figure S5. NH-HSQC spectra of dark-adapted cPYP-dup-E-helix (black peaks) and cPYP-dup-E-helix
after blue-light irradiation (red peaks).
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Figure S6. NH-HSQC spectra of dark-adapted cPYP-dup-E-helix (black peaks) and cPYP-dup-E-helix
after addition of K-peptide (pink peaks).
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TALOS files (chemical shifts) for the cPYP-dup — dark state (big loop):
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145
145
145
145
146
146
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606
881
942
219
220
554
644
175
176
143
144
604
687
922
151
152
603
656
909
121
122

TALOS files (chemical shifts) for the cPYP-dup — transient state (long tail):

455
456
457
459

94

95

96

98
474
475
476
477
480
481
482
483
375
376
377
379

24

25

52
269
270
271
273
399
400
401
403

26

27

28
275
276
277
279

55

177.
42.

124.
52.
18.

122.

120.
55.
42.

177.

8.

120.
56.
30.

176.

8
119

8.151 0.000 H
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

120
54
41

8

114
57
65

9

122.
56.
33.

9.

122.
61.
36.

8.

126.
52.
37.

8.

108.

45.
8.

121.
57.
29.

8.

128.
51.
19.

8.

108.

45.
8.

121
57
41

.394
275
037
.141
451
800
845
.087
211
.028
505
148
082
421
192
781
522
081
110
.175
.885

.781
.410
.637
.180
.203
.338
.587
.303
471
007
032
024
577
152
226
864
599
370
645
390
797
096
716
892
160
306
273
603
217
904
483
797
895
374
.799
.959
.459

loNeoNeoNeoNoNoNololNololoNololNoNoNoNo oo NoNo)

oNeoNeoloNeoNoNoloNeolNeololololNoNoNolNololNoNoNolololoNoNoNolo o NoNoNo oo NoNo Ne)

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

CA
c
CB
H
N
CA
CB
H
N
H
N
CA
CB
C
H
N
CA
CB
C
H
N

N
CA
CB
H
N
CA
CB
H
N
CA
CB
H
N
CA
CB
H
N
CA
CB

146
146
146
147
147
147
147
148
148
150
150
150
150
150
151
151
151
151
151
152
152

~N OO OO D
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BB B BNNNNOITITNTNWWWWHRRRRLEEREEREROOOO -
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11

12

22
491
492
493
494

76

77

78

80
312
313
314
316
380
381
382
383
390
391
392
393
430
431
432
433

37
121
122
123
124

17

18

19
293
294
295
296
212
213
214
216
465
466
467
384
385
386
388
367
368
369
370

41
66
67
68
70

108.
46.

119.
54.
42.

113.
53.
39.

122.
51.
22.

126.
53.
32.

127.
52.
46.

118.
52.
41.

103.
47.

116.
53.
42.

108.
45.

122.
53.
38.

120.
63.
38.

130.
55.

126.
54.
41.

125.
52.
40.

106.

47

110.

57
32

.924
424
693
.999
770
440
835
.549
504
435
596
.910
731
394
121
.522
319
080
411
.602
531
725
693
.376
816
370
0le
.825
280
225
.002
533
878
435
.685
611
540
.151
218
523
355
.739
308
015
088
.716
294
386
.972
972
943
371
.281
760
104
395
.714
251
.757
.025
941
.781
.056

eNeoNololoNeoNoNolNeoleoNolololoNoNoNoNo oo NoNoBo oo NoNoNoNoNoNoNol oo NoNoNoBoNeoNoNoNoNoNoNoBo o NeoNoBoNoNoNoNeoNoNoNoNeoNoNoBo o Ne]

.000
.000 N
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

H

46
46
46
47
47
47
47
49
49
49
49
52
52
52
52
53
53
53
53
54
54
54
54
55
55
55
55
56
56
56
57
57
57
57
58
58
58
59
59
59
59
60
60
60
60
61
61
61
63
63
63
63
64
64
64
64
68
68
68
76
76
76
76
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105
106
107
109

15

16

48

50
201
202
203
205
116
117
118
438
439
440
442
182
183
184
186
409
410
412
495

82

83

84

86

60

61

62

64
100
101
102
103
146
147
148
150
443
444
445
507
158
159
160
162
111
112
113
115
417
418
419
421
217
218
219
220

115.
56.
29.

108.
61.
31.

120.
62.
36.

116.
44.

119.
54.
33.

119.
54.

41

130.
40.
62.

112

59.
38.

110.
55.
33.

114.
55.
43.

118.
64.
43.

119.
48.
18.

118.
59.
31.

115.
63.
68.

124.
53.
37.

119.

55
64

.963
601
184
484
.969
518
418
702
.891
261
660
314
.112
160
653
.812
026
474
420
.609
702
322
.282
.415
374
838
148
.254
.945
289
975
.870
615
297
210
.365
483
297
145
.961
351
345
056
.912
015
112
681
.483
118
821
879
.328
974
104
071
.582
502
168
734
.382
935
.031
.878

eNeoNeololoNeolNoNolNoleoNolololoNoNoNoNoNeoNoNoNoBo oo NoNoNo oo NoNoB oo NoNoNoBoNeoNoNoBoNoNoNoBoBoNeoNoBoNoBoNeoNeoNoNoNoNeoNoNoBo o Ne]

.000
.000 N
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

H

CA
CB

CA
CB

CA
CB

CA
CB

CA
CB

77
77
77
77
78
78
78
78
79
79
79
79
80
80
80
81
81
81
81
82
82
82
82
83
83
83
83
84
84
84
84
85
85
85
85
86
86
86
86
87
87
87
87
88
88
88
88
90
90
90
90
91
91
91
91
92
92
92
92
93
93
93
93
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88
89
90
92
126
127
128
130
504
505
506

39
194
195
198
200
137
138
139
140

13

14

45
340
341
342
344
500
501
502
503
497
498
499
141
142
143
145
281
282
283
285
242
243
244
245
176
177
178
180
361
362
363
365
132
133
134
136

55

56

57

112.
58.
29.

117.
56.
39.

123.
59.

103.
47.

120.
57.
32.

117.
58.
31.

108.
46.

123.
65.
31.

120.
54.
18.

110.
45.

118.
51.
39.

121

54.
39.

120.
56.
39.

119.
54.
32.

125.
58.
45.

117.

61
69

109
53

.444
991
047
839
.575
745
983
242
.738
190
561
.885
802
846
.503
308
959
234
.569
791
934
702
.808
471
693
.281
430
587
347
.590
671
401
185
.759
821
769
.103
257
749
330
.877
.799
943
330
.716
914
096
064
.809
189
943
145
.337
574
313
362
.458
791
773
.224
.054
.916
.967

eNeoNololoNeolNoNolNoleoNolololoNoNoNoNoNeoNoNoNolo oo NoNoNooNoNoNol oo NoNoNoBoNeoNoNoBoNoNoNoBoBoNeoNoBoNoNoNeoNeoNoNoNoNeoNoNoBo o Ne]

.000
.000 N
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

H

CA

95

95

95

95

96

96

96

96

97

97

97

98

98

98

99

99

99

99
101
101
101
101
103
103
103
104
104
104
104
105
105
105
105
107
107
107
108
108
108
108
109
109
109
109
113
113
113
113
114
114
114
114
115
115
115
115
116
116
116
116
121
121
121
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58 35.072
188  8.553
189 119.609
190 60.886
192 69.579
302  8.802
303 123.150
304 61.800
306 71.885
394  8.871
395 130.001
396 56.096
398 32.056
246  9.073
247 121.100
248 54.676
250 34.718
170 9.143
171 119.189
172 58.668
174 63.636
298  8.934
299 121.519
300 53.080
301 38.000
355  8.235
356 122.591
357 55.120
359 41.991
328  8.157
329 124.502
330 52.636
332 18.839
446  8.166
447 119.898
448 56.184
449 30.637

Reference:

1.

OO O OO ODODODODODODODODODODODODODODODODODODODIODIODODODOOOOOOOoOoOo

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

CB

CA
CB

CA
CB

CA
CB

CA
CB

CA
CB

CA
CB

CA
CB

CA
CB

CA
CB

121
122
122
122
122
124
124
124
124
125
125
125
125
127
127
127
127
135
135
135
135
140
140
140
140
146
146
146
146
147
147
147
147
152
152
152
152

Kumar, A., Burns, D. C., Al-Abdul-Wahid, M. S., and Woolley, G. A. (2013) A circularly
permuted photoactive yellow protein as a scaffold for photoswitch design, Biochemistry 52,
3320-3331.
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