Supporting Information

Photosensitive peptidomimetic for light controlled reversible DNA

compaction

Selina Schimka,'? Svetlana Santer,* * Nina M. Mujki¢-Ninnemann,? David Bléger,® Laura

Hartmann,*%*
Marko Wehle,* Reinhard Lipowsky,* Mark Santer**
! Institute of Physics and Astronomy, University of Potsdam, 14476 Potsdam, Germany
’Max Planck Institute of Colloids and Interfaces, 14424 Potsdam, Germany
® Humboldt-Universitat zu Berlin, 12489 Berlin, Germany

*Theory and Bio-Systems group, Max Planck Institute of Colloids and Interfaces, 14424

Potsdam, Germany

I current address: Institute of Organic Chemistry and Macromolecular Chemistry, Heinrich-
Heine-Universitat, 40225 Duesseldorf, Germany

AUTHOR EMAIL santer@uni-potsdam.de

RECEIVED DATE



NN_C17_final2/1 sasno

—792
—7 54
40

—1.96
—1.52
—1.34
—0.90

e
.
~
-
s

s " Lm » PR N ,_J
ratyebhe Mt W (ama) o
! [

T T T T T T T T T T
0.0 9.5 9.0 8.5 8.0 75 7.0 6.5 6.0 5.5

356 —
338 —
159

- 1682—
10.12
16.08
301
208
225
3.00

5.0
f1 (ppm)

Figure S1. The 'H NMR, data of the final product, Azo-PM. *H NMR (400 MHz, D,0): § =
7.94 (m 4H, ArH), 7.56 (m, 4H, ArH), 4.49 (s, 2H, Ar-CH,-), 3.77 — 3,01 (m, 26H, -NH-
CHy), 2.63 — 2.24 (m, 16H, C(0)-CHy), 2.00 — 1.89 (m, 3H, -C(O)CHs), 1.65 — 1.51 (m, 2H, -
CH,-CH2-CHg), 1.34 (m, 2H, -CH,-CH,-CHs), 0.89 (m, 3H, -CH,-CHs).
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Figure S2. The RP-HPLC data of the final product, Azo-PM. RP-HPLC (5% to 30% MeCN
in H,0 in 30 min): tg = 14.8 min.
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Figure S3. The ESI-MS data of the final product, Azo-PM. ESI-MS calcd.for C47H74N1409
[M+H]* 979.58; found 979.57, [M+2H]** 490.29; found 490.51, [M+3H]** 327.20; found
327.40, [M+Na]* 1001.57; found 1001.58.



Figure S4. Four tables, the molecular structure of the Azo-PM molecule in cis and trans-
form, protonated and unprotonated are reported according to the format of a mol2 file. The
last column contains the partial charges obtained after the ensemble averaging procedure (see
computational methods in the main text). The first four columns are atom index, atom name,
x-coordinate, y-coordinate, and z-coordinate.

Figure below shows some selected atom labels on the structure of protonated Azo-PM in its
trans state, to facilitate navigating the tables. The residue names Azl, AZm, AZN and
AZrcorrespond to the segments L, M, N and R in Scheme 2, main text. In parentheses, the
atom index is given. Note that for the unprotonated species the indexing shifts by 1 each time
a protonation site is encountered along the structure (going from top to bottom).

AZIN:HO(12)

AZm2:0(24)

AZm2:N(17)
AZm2:N1(20)
AZm2:N2(23)

AZN3:01(54)

AZN3H32(111)

E AZr4:02(128)
R AZr4:H16(145)

Reduced protonated cis

1 N| 2994| 40.02| 28.15 AZl | -0.4968
2 C| 29.14| 40.64| 29.23 AZ| | 0.109
3 Cl| 29.14| 39.85| 30.55 AZl | -0.1613
4 N1 283 | 40.61| 3151 AZl | -0.3476
5 H| 29.68| 39.03| 28.04 AZ| | 0.3667
6 H1| 2958| 4035| 27.24 AZl | 0.3667
7 H2| 29.47| 4168 | 29.29 AZ| | 0.1071
8 H3| 28.09| 40.72| 28.94 AZl | 0.1071
9 H4| 28.63| 38.91| 30.37 AZ| | 0.1509
10 H5| 30.17| 39.77] 30.89 AZ| | 0.1509
11 H6 | 2767| 4135] 3124 AZ| | 0.2806
12 HO| 30.96| 40.02] 28.15 AZ| | 0.3667
13 C| 2833| 4034, 32.83 AZm 0.57
14 C1 2741 4121 | 33.69 AZm | -0.137
15 C2| 2742| 4092 | 3519 AZm | -0.1945




16 C3| 2649| 4181] 35.99 AZm | 0.6975
17 N| 2648 | 4158 | 37.34 AZm | -0.6311
18 C4| 2548 | 4217 38.3 AZm | 0.0479
19 C5| 2593| 4189 | 39.72 AZm | -0.1394
20 N1| 25.02| 4243| 40.74 AZm | -0.1723
21 C6| 2556 | 42.08| 4212 AZm | -0.1468
22 Cr| 2474 | 4257 | 43.38 AZm | -0.0413
23 N2 | 2534 | 4219| 44.67 AZm | -0.3432
24 O| 29.02| 3949 | 33.28 AZm | -0.5601
25 01| 25.83 42.7| 3542 AZm | -0.5682
26 H| 27.62| 4227 | 33.58 AZm | 0.0842
27 H1| 26.41| 4096 | 33.31 AZm | 0.0842
28 H?2 284 | 4098 | 35.69 AZm | 0.0926
29 H3| 27.16| 39.89| 3542 AZm | 0.0926
30 H4 269 | 40.72| 37.66 AZm | 0.3366
31 HS5| 25.32| 4324 38.1 AZm | 0.1119
32 H6 | 24.49| 41.75] 38.12 AZm | 0.1119
33 H7 | 25.98 40.8 | 39.82 AZm | 0.1439
34 H8| 26.85| 4245| 39.88 AZm | 0.1439
35 H9| 2481| 43.43] 40.59 AZm | 0.3156
36 H10 | 26.57 | 4251 42.1 AZm | 0.1412
37 H11| 25.67| 41.01| 4219 AZm | 0.1412
38 H12 | 23.76 | 42.07| 43.35 AZm | 0.1176
39 H13| 24.63| 43.65| 4341 AZm | 0.1176
40 H14 | 26.21| 41.67| 44.74 AZm | 0.2679
41 HO | 24.06 42.1| 40.51 AZm | 0.3156
42 C| 2476 | 4253| 4584 AZn | 0.4964
43 Cl| 2547 | 42.09| 47.05 AZn | -0.1118
44 C2| 2483| 4246 | 48.44 AZn | -0.1201
45 O| 23.69| 43.17| 4588 AZn | -0.5373
46 C3| 25.66| 41.95| 49.63 AZn | 0.6785
47 N| 2501| 42.03| 50.88 AZn | -0.6275
48 C4| 2568| 4181 | 5212 AZn | 0.1466
49 C5| 2481| 4195| 53.44 AZn | -0.1721
50 N1| 2557| 41.71| 54.69 AZn | -0.2058
51 Co6| 2487| 4189 | 55.93 AZn | -0.0901
52 C7| 2582 41.7 | 57.13 AZn | 0.0936
53 N2 252 | 41.87| 58.45 AZn | -0.5617
54 Ol1| 26.85| 41.61| 49.72 AZn | -0.589
55 C8| 26.94 414 | 54.72 AZn | 0.6197
56 02| 27.59 414 | 55.77 AZn | -0.5919
57 C9| 2765| 4121 | 53.43 AZn | -0.1068
58 Cl10| 2845 423 | 5291 AZn | -0.0908
59 Cl1| 2752| 40.04| 52.66 AZn | -0.0908
60 Cl2| 28.12| 39.96| 5145 AZn | -0.3978
61 C13| 29.01| 42.25 51.6 AZn | -0.3978




62 Cl4 | 28.88 41| 50.93 AZn | 0.6088
63 N3| 29.13| 40.88| 49.52 AZn | -0.3058
64 N4 30.3 41| 49.07 AZn | -0.301
65 C15| 3156| 40.98| 49.82 AZn | 0.5395
66 Cl6| 31.77| 40.05 50.8 AZn | -0.3555
67 C17 325 | 41.89| 4943 AZn | -0.3555
68 C18| 33.68| 4197| 50.14 AZn | -0.1802
69 Cl19| 3392 | 4116| 5123 AZn | 0.0704
70 C20| 3297| 40.16| 51.58 AZn | -0.1802
71 C21| 35.18| 41.16| 5207 AZn | -0.0148
72 NS | 35.03| 4147 | 5347 AZn | -0.6044
73 C22| 35.04| 4277| 5394 AZn | 0.746
74 C23| 35.02| 4284 | 5543 AZn | -0.2768
75 C24| 36.48| 42.72| 55.98 AZn | 0.026
76 C25| 36.59| 4245| 57.46 AZn | 0.0599
77 O3 | 35.07| 43.73 53.2 AZn | -0.6015
78 C26 38| 4192 | 57.88 AZn | -0.2266
79 H| 2654 | 4233 47 AZn | 0.0625
80 H1| 2546| 40.99| 46.96 AZn | 0.0625
81 H?2 23.8| 42.15| 4859 AZn | 0.0658
82 H3 247 | 4354 | 48.56 AZn | 0.0658
83 H4 | 24.08| 4244 | 50.97 AZn | 0.318
84 HS5| 2648 | 4256 | 52.22 AZn | 0.0583
85 H6| 26.21| 4086 | 52.11 AZn | 0.0583
86 H7 | 23.87| 4141 | 53.46 AZn | 0.1039
87 H8| 2459 | 43.01| 53.46 AZn | 0.1039
88 H9| 24.05| 41.17] 56.03 AZn | 0.0979
89 H10 | 2437 | 4287 | 55.98 AZn | 0.0979
90 H11| 26.23 40.7| 57.11 AZn | 0.0686
91 H12 | 26.61| 42.46| 57.04 AZn | 0.0686
92 H13 | 2459 | 42.65| 58.66 AZn | 0.3186
93 H14 285 | 43.24 | 5345 AZn | 0.1596
94 H15| 26.76 | 39.34 53 AZn | 0.1596
95 H16 | 2796 | 39.09| 50.81 AZn | 0.2245
96 H17 | 29.36| 43.12| 51.07 AZn | 0.2245
97 H18 | 30.92| 39.36| 50.88 AZn | 0.2185
98 H19 | 32.26| 42.41| 48.52 AZn | 0.2185
99 H20 | 34.35| 42.82| 49.94 AZn | 0.1726
100 H21| 33.14| 3952 | 5243 AZn | 0.1726
101 H22 | 3559 | 40.16| 51.97 AZn | 0.1021
102 H23 | 3589 | 41.82| 51.56 AZn | 0.1021
103 H24 | 35.25| 40.83| 54.22 AZn | 0.3283
104 H25 343 | 42.07| 55.74 AZn | 0.0736
105 H26 | 34.64| 43.79| 55.82 AZn | 0.0736
106 H27 | 37.04| 43.65| 5581 AZn | 0.0203
107 H28 | 36.85| 41.87| 55.38 AZn | 0.0203




108 H29 | 36.43| 43.34| 58.07 AZn | 0.0084
109 H30 35.91 41.71 57.86 AZn | 0.0084
110 H31| 38.02| 41.62| 58.93 AZn | 0.0567
111 H32 38.68 42.75 57.7 AZn | 0.0567
112 H33 | 38.31| 41.15| 57.17 AZn | 0.0567
113 C 25.42 40.99 59.44 AZr | 0.6434
114 Cl 24.72 41.29 60.71 AZr | -0.1381
115 C2| 25.01| 40.22| 61.84 AZr | -0.1905
116 C3| 24.33 405| 63.14 AZr | 0.6827
117 N| 2452| 39.65| 64.18 AZr | -0.6388
118 C4 23.71 39.74 65.39 AZr | 0.0715
119 C5| 2291| 3845| 65.59 AZr | -0.1591
120 N1| 21.96| 38.34| 66.86 AZr | -0.1512
121 O| 26.15| 39.99| 59.29 AZr | -0.5902
122 01 23.6 | 41.46| 63.32 AZr | -0.5593
123 C6| 2159| 36.97| 67.29 AZr | -0.1552
124 C7| 2098| 36.11| 66.22 AZr | 0.0264
125 N2 20.65 34.77 66.75 AZr | -0.6607
126 C8| 20.08| 33.75| 66.03 AZr | 0.8118
127 C9| 19.93| 3241 | 66.83 AZr | -0.4498
128 02| 19.75| 33.83| 64.88 AZr | -0.595
129 H| 2512 | 4219| 6117 AZr | 0.0788
130 H1 23.67 41.5 60.5 AZr | 0.0788
131 H2| 26.09| 40.25| 62.05 AZr | 0.087
132 H3 248 | 39.17| 61.63 AZr | 0.087
133 H4 25.23 38.94 64.11 AZr | 0.3398
134 H5 23| 40.57| 65.33 AZr | 0.1036
135 H6 | 2436| 39.87| 66.26 AZr | 0.1036
136 H7 | 2353| 37.56 65.7 AZr | 0.1443
137 H8 | 22.18 38.3 64.8 AZr | 0.1443
138 H9| 2238| 38.75| 67.71 AZr | 0.3067
139 H10 | 2255| 36.49| 67.48 AZr | 0.1479
140 H11 21.07 36.97 68.25 AZr | 0.1479
141 H12 | 20.07| 36.55 65.8 AZr | 0.1165
142 H13| 21.69| 36.14| 65.38 AZr | 0.1165
143 H14 | 2068 | 34.71| 67.76 AZr | 0.3407
144 H15| 20.25 326 | 67.86 AZr | 0.134
145 H16 | 18.85| 32.26| 66.87 AZr| 0.134
146 H17 | 20.47| 3159| 66.36 AZr | 0.134
147 HO| 21.16| 38.98| 66.75 AZr | 0.3067
Reduced protonated trans
1 N| 2899 | 2819 | 27.45 AZl | -0.4968
2 C| 2819| 28.82| 2853 AZl| 0.109




3 Cl| 2819| 28.02] 29.85 AZ| | -0.1613

4 N1| 27.36| 28.78 30.8 AZ| | -0.3476

5 H| 28.74 271.2 | 27.33 AZ| | 0.3667

6 H1| 28.64| 2853| 26.54 AZ| | 0.3667

7 H2| 2853| 29.86| 28.58 AZ| | 0.1071

8 H3| 2714 | 28.89| 28.23 AZ| | 0.1071

9 H4| 2769 | 27.08| 29.66 AZ| | 0.1509
10 H5| 29.23| 2794 | 30.19 AZ| | 0.1509
11 H6 | 26.73| 29.52| 30.54 AZ| | 0.2806
12 HO| 30.02| 28.19| 27.45 AZ| | 0.3667
13 C| 2738| 2851| 3212 AZm 0.57
14 Cl| 26.46| 29.38| 3299 AZm | -0.137
15 C2| 26.48| 29.09| 34.48 AZm | -0.1945
16 C3| 2555| 29.98| 3529 AZm | 0.6975
17 N| 2554 | 29.75| 36.63 AZm | -0.6311
18 C4| 2454| 3035] 37.59 AZm | 0.0479
19 C5| 2498| 30.06| 39.02 AZm | -0.1394
20 N1| 24.08 30.6 | 40.04 AZm | -0.1723
21 C6| 2462| 30.26| 4142 AZm | -0.1468
22 C7 23.8| 30.74| 42.67 AZm | -0.0413
23 N2 244 | 30.36| 43.97 AZm | -0.3432
24 O| 28.08| 2766| 32.58 AZm | -0.5601
25 O1| 2488 | 3087 | 34.72 AZm | -0.5682
26 H| 26.67| 3045| 32.87 AZm | 0.0842
27 H1| 2547| 29.13 32.6 AZm | 0.0842
28 H2| 27.45| 29.15| 34.98 AZm | 0.0926
29 H3| 26.22| 28.06| 34.72 AZm | 0.0926
30 H4| 2595| 28.89| 36.96 AZm | 0.3366
31 H5| 2438| 3141 37.4 AZm | 0.1119
32 H6| 2354| 29.93| 3741 AZm | 0.1119
33 H7| 25.03| 28.98| 39.11 AZm | 0.1439
34 H8| 2591| 30.62| 39.17 AZm | 0.1439
35 H9| 23.86 31.6 | 39.88 AZm | 0.3156
36 H10 | 25.62| 30.68| 41.39 AZm | 0.1412
37 H11| 2472 | 29.18| 4149 AZm | 0.1412
38 H12 | 2282 | 30.24| 42.65 AZm | 0.1176
39 H13| 23.68| 31.82| 4271 AZm | 0.1176
40 H14 | 2527 | 29.84| 44.03 AZm | 0.2679
41 HO| 23.12| 30.28| 39.81 AZm | 0.3156
42 C| 2381 30.7| 45.13 AZN | 0.4868
43 Cl| 2455| 30.24| 46.38 AZN | -0.1045
44 C2| 23.76| 30.71] 4761 AZN | -0.1495
45 O| 2279| 3132| 4518 AZN | -0.536
46 C3| 2442 30.3| 48.93 AZN | 0.7113
47 N 24| 30.87| 50.08 AZN | -0.644
48 C4| 2469 30.8| 51.33 AZN | 0.1218




49 C5| 24.07| 3152| 5255 AZN | -0.1462
50 N1| 24.87| 31.39| 53.83 AZN | -0.2144
51 Co| 2427| 3217| 54.98 AZN | -0.0688
52 Cr| 25.06| 3212| 56.22 AZN | 0.1197
53 N2 | 2431 32.8 57.3 AZN | -0.5637
54 O1| 2535| 29.53| 49.05 AZN | -0.5993
55 C8| 26.05| 30.69| 53.89 AZN | 0.6414
56 02| 2643 | 29.97| 52.99 AZN | -0.5916
57 C9| 26.73| 30.74 55.2 AZN | -0.1923
58 Cl10| 2794 3145 55.3 AZN | -0.0553
59 Cll1| 26.28| 29.92| 56.26 AZN | -0.0553
60 Cl2| 27.08| 29.83| 5741 AZN | -0.2439
61 Cl13| 28.76| 31.38| 56.46 AZN | -0.2439
62 Cl4| 28.25| 30.59 57.5 AZN | 0.3916
63 N3 | 28.95| 30.52 58.8 AZN | -0.2321
64 N4 | 29.88| 31.32 58.9 AZN | -0.1986
65 Ci5] 30.59| 31.28| 60.21 AZN | 0.3268
66 Cl6| 3137 3242| 60.46 AZN | -0.1999
67 Cl7| 30.45 30.3| 61.17 AZN | -0.1999
68 Ci18| 31.13| 30.39| 6243 AZN | -0.1747
69 C19| 3193| 31.48| 62.65 AZN | 0.0128
70 C20| 32.07| 3247| 6164 AZN | -0.1747
71 C21| 3287 3152| 63.89 AZN | -0.0035
72 N5 | 3425| 3165| 63.46 AZN | -0.6007
73 C22| 3495| 30.72| 6282 AZN | 0.7477
74 C23| 36.38| 31.08| 6231 AZN | -0.271
75 C24| 3744 | 3053| 63.25 AZN | 0.0257
76 C25| 3783 29.06| 62.83 AZN | 0.079
77 O3] 3442 | 29.65| 62.61 AZN | -0.6072
78 C26| 3897 2847| 63.71 AZN | -0.2524
79 H| 2553| 30.74| 46.43 AZN | 0.0612
80 H1| 2464 | 29.16| 46.44 AZN | 0.0612
81 H2 | 2274| 30.35| 4748 AZN | 0.0723
82 H3| 23.77| 3179| 47.62 AZN | 0.0723
83 H4| 2317 | 3145] 50.12 AZN | 0.3257
84 H5| 2559| 3143] 51.19 AZN | 0.0648
85 H6 249 | 29.78 | 51.66 AZN | 0.0648
86 H7| 2311| 31.04| 52.77 AZN | 0.1003
87 H8 | 2391| 3255| 5224 AZN | 0.1003
88 H9| 2326| 31.79| 55.18 AZN | 0.0882
89 H10 | 24.15 33.2| 54.62 AZN | 0.0882
90 H11| 25.21| 31.06| 56.46 AZN | 0.0599
91 H12 | 26.05| 3256| 56.05 AZN | 0.0599
92 H13| 2347 33.31| 57.09 AZN | 0.3215
93 H14 | 28.33| 31.98| 54.43 AZN | 0.1513
94 H15| 25.27 29.5| 56.15 AZN | 0.1513




95 H16 26.7 | 29.18 58.2 AZN | 0.1418

96 H17 | 29.68| 31.92| 56.58 AZN | 0.1418

97 H18 | 31.64| 33.16| 59.71 AZN | 0.1394

98 H19 | 29.93| 29.39| 60.89 AZN | 0.1394

99 H20| 31.13| 2959 | 63.16 AZN | 0.1695
100 H21| 3269 | 33.35 61.8 AZN | 0.1695
101 H22 326 | 32.33| 64.58 AZN | 0.104
102 H23 | 32.77| 30.65| 64.55 AZN | 0.104
103 H24 | 3461 3258| 63.61 AZN | 0.3263
104 H25| 36.43| 32.18| 6221 AZN | 0.0712
105 H26 | 36.67| 30.71| 61.33 AZN | 0.0712
106 H27 | 37.07| 30.61| 64.27 AZN | 0.0179
107 H28 | 38.26 | 31.23| 63.26 AZN | 0.0179
108 H29 | 36.91| 28.49| 62.92 AZN | 0.0053
109 H30| 38.21| 29.01 61.8 AZN | 0.0053
110 H31| 3899 2741| 63.43 AZN | 0.0637
111 H32 | 38.75 28.6 | 64.78 AZN | 0.0637
112 H33 39.9| 28.99| 63.49 AZN | 0.0637
113 C| 2471 | 3274 | 58.58 AZr | 0.6434
114 Cl| 23.85| 3346 | 59.54 AZr | -0.1381
115 C2| 2438| 3336| 61.04 AZr | -0.1905
116 C3| 2353| 34.07| 62.03 AZr | 0.6827
117 N 23.9| 34.06| 63.34 AZr | -0.6388
118 C4| 23.01| 3456| 64.38 AZr | 0.0715
119 C5| 2266| 3342| 65.36 AZr | -0.1591
120 N1 21.7| 33.74| 66.57 AZr | -0.1512
121 O| 2574| 3212| 58.92 AZr | -0.5902
122 O1| 2252 | 3469| 61.74 AZr | -0.5593
123 Co6| 21.76| 3282| 67.73 AZr | -0.1552
124 Cr| 2155| 3136| 67.39 AZr | 0.0264
125 N2| 21.63| 30.52 68.6 AZr | -0.6607
126 C8| 2149| 29.16| 68.64 AZr | 0.8118
127 Co9| 21.71| 2853| 70.05 AZr | -0.4498
128 02| 21.25| 28.48| 67.68 AZr | -0.595
129 H 23.9| 3453| 59.38 AZr | 0.0788
130 H1| 2281| 33.17| 59.37 AZr | 0.0788
131 H2| 2536| 33.84| 61.07 AZr | 0.087
132 H3| 2453| 3237 | 6147 AZr | 0.087
133 H4| 2481| 33.71| 63.59 AZr | 0.3398
134 HS5| 22.07| 34.93| 63.96 AZr | 0.1036
135 H6 235| 3534| 64.96 AZr | 0.1036
136 H7 | 2353| 3299 | 65.87 AZr | 0.1443
137 H8 | 22.09| 32.64| 64.86 AZr | 0.1443
138 H9| 21.89| 34.66 67 AZr | 0.3067
139 H10 228 | 32.86| 68.04 AZr | 0.1479
140 H11| 21.18| 33.18| 68.58 AZr | 0.1479




141 H12 | 2059 | 31.18 66.9 AZr | 0.1165
142 H13 | 2228 | 31.15 66.6 AZr | 0.1165
143 H14 216 | 3105| 69.47 AZr | 0.3407
144 H15 21.87 29.35 70.77 AZr 0.134
145 H16 | 20.74 28.1| 70.29 AZr| 0.134
146 H17 22.53 27.81 70.06 AZr 0.134
147 HO| 20.74| 33.92| 66.23 AZr | 0.3067
Reduced unprotonated cis

1[N 4856 | 30.72| 3545 | AZL -0.9864
2|C 4929 | 30.72| 36.72 | AZL 0.3807
3|C1 48.96 | 29.48 | 37.56 | AZL -0.1769
4 | N1 49.73 | 2951 | 38.86 | AZL -0.4455
5| H 47.56 30.72 35.62 | AZL 0.3646
6 | H1 48.7| 29.79| 35.05| AZL 0.3646
7| H2 50.38 | 30.72| 36.58 | AZL -0.0098
8| H3 49.09 | 31.62| 37.29 | AZL -0.0098
9| H4 4792 | 2946 | 37.89 | AZL 0.1124
10 | H5 49.14 | 2856 | 36.99 | AZL 0.1124
11 | H6 50.59 | 30.02| 38.95|AZL 0.2937
12| C 49.29 | 28.85| 39.95| AZM 0.6115
13| C1 50.18 | 28.98 | 41.19 | AZM | -0.1848
14 | C2 49.44 285 | 4255| AZM | -0.1373
15| C3 50.35| 28.65| 43.69 | AZM 0.6687
16 | N 49.73 | 28.75| 44.87 | AZM | -0.5237
17 | C4 50.4 28.7 46.16 | AZM -0.1513
18 | C5 4947 | 28.84| 47.45| AZM 0.1172
19 | N1 50.32 | 28.76 48.7 | AZM | -0.6478
20 | C6 49.49 28.9 | 49.93 | AZM 0.1015
21| C7 50.45| 28.78| 51.16 | AZM | -0.1528
22 | N2 49.75 28.9| 52.35| AZM | -0.4682
23| 0 48.26 | 28.21| 39.94 | AZM | -0.5674
24 | O1 5154 | 28.84 | 43.63| AZM -0.589
25| H 50.97 28.24 41.01 | AZM 0.0766
26 | H1 50.67 | 29.95| 41.22 | AZM 0.0766
27 | H2 49.17 27.45 42.49 | AZM 0.0659
28 | H3 4852 | 29.08 | 42.55|AZM 0.0659
29 | H4 48.73 | 28.72 | 44.86 | AZM 0.2902
30 | H5 51.01| 27.78| 46.17 | AZM 0.1262
31 | H6 50.99 | 29.61 | 46.23 | AZM 0.1262
32 | H7 48.95| 29.81| 47.41| AZM 0.0487
33 | H8 48.72 28.05 47.43 | AZM 0.0487
34 | H9 50.65| 27.83| 48.88 | AZM 0.3666
35 | H10 48.7 | 28.14| 49.98 | AZM 0.0523




36 | H11 48.97 | 29.85| 49.97 | AZM 0.0523
37 | H12 5129 | 2947 | 51.08 | AZM 0.1242
38 | H13 50.73| 27.73| 5117 | AZM 0.1242
39 | H14 48.76 | 29.03| 52.31 | AZM 0.2788
40 | C 50.38| 28.83| 53.54 | AZn 0.4964
41 | C1 495 | 2897 | 54.72 | AZn -0.1118
42 | C2 50.19 | 28.89| 56.14 | AZn -0.1201
43| O 51.6 | 28.66| 53.63|AZn -0.5373
44 | C3 49.18 | 29.05 57.3 | AZn 0.6785
45 | N 49.77 | 29.25| 58.56 | AZn -0.6275
46 | C4 49.02 | 29.19| 59.78 | AZn 0.1466
47 | C5 49.83 | 2943 | 61.12 | AZn -0.1721
48 | N1 48.99 | 29.36| 62.35| AZn -0.2058
49 | C6 49.66 | 2948 | 63.61 | AZn -0.0901
50 | C7 48.67 | 29.29| 64.78 | AZn 0.0936
51| N2 49.26 | 2939 | 66.11 | AZn -0.5617
52 |01 4795| 28.89| 57.34| AZn -0.589
53| C8 47.61 29.1| 6233 | AZn 0.6197
54| 02 46.98 | 28.86| 63.36 | AZn -0.5919
55 | C9 46.93| 28.98| 61.01 | AZn -0.1068
56 | C10 46.64 | 27.66 60.5 | AZn -0.0908
57 | Cl11 46.62 30.1 | 60.22 | AZn -0.0908
58 | C12 46.07 | 29.93| 58.99 | AZn -0.3978
59 | C13 46.16 | 27.47| 59.17 | AZn -0.3978
60 | C14 45.81| 28.66| 58.48 | AZn 0.6088
61 | N3 4558 | 28.67 | 57.06 | AZn -0.3058
62 | N4 4457 | 28.09| 56.58 | AZn -0.301
63 | C15 4338 | 27.61| 57.29 | AZn 0.5395
64 | C16 4279 | 28.39| 58.25|AZn -0.3555
65 | C17 42.88 26.4 56.9 | AZn -0.3555
66 | C18 4181 | 25.87| 57.57|AZn -0.1802
67 | C19 41.23 | 26.53| 58.64 | AZn 0.0704
68 | C20 41.7| 27.83| 58.99 | AZn -0.1802
69 | C21 40.05| 26.04| 59.44 | AZn -0.0148
70 | N5 40.26 | 25.84| 60.85| AZn -0.6044
71| C22 40.74 | 2464 | 61.35| AZn 0.746
72 | C23 40.74 246 | 62.84 | AZn -0.2768
73| C24 39.32| 2414 | 63.34| AZn 0.026
74 | C25 39.06| 2436| 64.82| AZn 0.0599
75103 4112 | 23.73| 60.64 | AZn -0.6015
76 | C26 37.55| 2429 | 65.18 | AZn -0.2266
77| H 48.62 | 28.33| 54.65| AZn 0.0625
78 | H1 49.08 | 29.98| 54.61 | AZn 0.0625
79 | H2 51.01 | 29.59| 56.31 | AZn 0.0658
80 | H3 50.73| 27.96| 56.29 | AZn 0.0658
81| H4 50.78 | 29.23| 58.69 | AZn 0.318




82 | H5 48.58 | 28.19| 59.87 | AZn 0.0583
83 | H6 48.16 | 29.86| 59.73 | AZn 0.0583
84 | HY 50.48 30.3| 61.16 | AZn 0.1039
85 | H8 5045 | 2853 | 6117 | AZn 0.1039
86 | H9 50.13| 3046 | 63.71 | AZn 0.0979
87 | H10 50.5| 28.78| 63.69 | AZn 0.0979
88 | H11 479 | 30.05| 64.72 | AZn 0.0686
89 | H12 48.25| 28.28| 64.69 | AZn 0.0686
90 | H13 50.12 | 28.92| 66.37 | AZn 0.3186
91 | H14 46.95| 26.78| 61.06 | AZn 0.1596
92 | H15 47.02| 31.05| 60.57 | AZn 0.1596
93 | H16 459 | 30.78| 58.33 | AZn 0.2245
94 | H17 46.19 | 26.52| 58.65| AZn 0.2245
95 | H18 4329 | 2936 | 58.33 | AZn 0.2185
96 | H19 43.34 | 26.01 56 | AZn 0.2185
97 | H20 4154 | 2483 | 57.38 | AZn 0.1726
98 | H21 41.26 | 28.36| 59.82 | AZn 0.1726
99 | H22 39.27 26.8 59.3 | AZn 0.1021
100 | H23 39.67 | 25.15| 58.93 | AZn 0.1021
101 | H24 39.77| 26.34| 6158 | AZn 0.3283
102 | H25 41.08| 2559 | 63.15| AZn 0.0736
103 | H26 4144 | 2388 | 63.27 | AZn 0.0736
104 | H27 39.18 | 23.07| 63.18 | AZn 0.0203
105 | H28 38.67| 24.76| 62.72 | AZn 0.0203
106 | H29 3954 | 23.61| 6546 | AZn 0.0084
107 | H30 39.38| 2532 | 65.22 | AZn 0.0084
108 | H31 37.38| 2458 | 66.22 | AZn 0.0567
109 | H32 37.26 | 23.26 65 | AZn 0.0567
110 | H33 36.98| 2488 | 64.45| AZn 0.0567
111 | C 48.68 | 30.13| 67.08 | AZR 0.5913
112 | C1 49.4| 30.14| 68.39 | AZR -0.1671
113 | C2 48.68 | 30.97| 69.36 | AZR -0.1396
114 | C3 49.33 | 31.04 70.7 | AZR 0.6829
115 | N 48.66 | 31.77| 7164 | AZR -0.5674
116 | C4 48.94 | 31.87| 73.07 | AZR -0.1322
117 | C5 4767 | 3238| 73.84 | AZR 0.1201
118 | N1 48.02 | 3246 | 7529 | AZR -0.6489
119 | O 47.64 | 30.74| 66.89 | AZR -0.5626
120 | O1 50.36 | 3046 | 70.97 | AZR -0.5892
121 | C6 46.85| 3251 | 76.17 | AZR 0.1054
122 | C7 4742 | 32.95| 7749 | AZR -0.117
123 | N2 46.4| 33.08| 78.58 | AZR -0.5836
124 | C8 46.56 | 33.45| 79.86 | AZR 0.8163
125 | C9 4533 | 33.34| 80.64 | AZR -0.4497
126 | 02 47.65 33.7| 80.31 | AZR -0.6332
127 | H 4957 | 29.11| 68.72 | AZR 0.0761




128 | H1 50.38| 30.54| 68.15| AZR 0.0761
129 | H2 4764 | 30.66 | 69.45| AZR 0.0638
130 | H3 48.65| 31.98| 68.92 | AZR 0.0638
131 | H4 47.79 32.14 71.3 | AZR 0.3074
132 | H5 49.79 | 3252 | 73.25| AZR 0.1236
133 | H6 49.17 | 3091 | 7353 | AZR 0.1236
134 | H7 46.85 31.7 73.62 | AZR 0.0468
135 | H8 4728 | 33.34| 73.47 | AZR 0.0468
136 | H9 48.6 | 33.27 75.5 | AZR 0.3505
137 | H10 46.03 | 33.17| 75.88 | AZR 0.0519
138 | H11 46.48 31.48 76.2 | AZR 0.0519
139 | H12 48.19 | 3225 | 77.82 | AZR 0.1155
140 | H13 4791 | 3393 | 77.41|AZR 0.1155
141 | H14 45.48 32.82 78.27 | AZR 0.3033
142 | H15 4444 | 33.67| 80.12 | AZR 0.1193
143 | H16 4529 | 3232 | 81.04 | AZR 0.1193
144 | H17 4545 | 34.03| 8149 | AZR 0.1193
Reduced unprotonated trans

1|N 4331 | 31.12| 34.41|AZL -0.9864
2| C 4405| 31.12| 35.68 | AZL 0.3807
3| C1 4372 | 29.88 | 36.52 | AZL -0.1769
4 | N1 4449 | 2991 | 37.83| AZL -0.4455
5| H 42.31 31.12 3459 | AZL 0.3646
6 | H1 43.45 30.2| 34.01| AZL 0.3646
7| H2 45.14 31.12 35.55 | AZL -0.0098
8 | H3 43.84 | 32.03| 36.26 | AZL -0.0098
9| H4 42,67 | 29.87| 36.86 | AZL 0.1124
10 | H5 439 | 2897 | 35.96| AZL 0.1124
11 | H6 4535 | 3042 | 37.91|AZL 0.2937
12| C 44.05| 29.26 | 38.91 | AZM 0.6115
13| Cl 4494 | 29.38| 40.16 | AZM | -0.1848
14 | C2 44.19 28.91 4152 | AZM -0.1373
15| C3 451 | 29.05| 42.66 | AZM 0.6687
16 | N 4449 | 29.16 | 43.84 | AZM | -0.5237
17 | C4 45.16 29.1 45.13 | AZM -0.1513
18 | C5 4422 | 29.25| 46.42 | AZM 0.1172
19 | N1 45.07 29.17 47.67 | AZM -0.6478
20 | C6 44.24 29.3 48.9 | AZM 0.1015
21 | C7 45.21 29.19 50.13 | AZM -0.1528
22 | N2 44,51 29.3| 5132 | AZM | -0.4682
23| 0 43.01| 28.61| 38.91|AZM |-0.5674
24 | 01 46.29 | 29.24 42.6 | AZM -0.589
25| H 4572 | 28.65| 39.98 | AZM 0.0766




26 | H1 4542 | 30.35| 40.19 | AZM 0.0766
27 | H2 43.92 | 27.85| 41.46 | AZM 0.0659
28 | H3 43.27 | 2949 | 4152 | AZM 0.0659
29 | H4 43.48 | 29.12 | 43.83 | AZM 0.2902
30 | H5 45.76 | 28.19| 45.13 | AZM 0.1262
31 | H6 45.74 | 30.02 45.2 | AZM 0.1262
32 | H7 43.7| 30.22| 46.38 | AZM 0.0487
33 | H8 43.47 | 28.46 46.4 | AZM 0.0487
34 | H9 4541 | 28.23| 47.85| AZM 0.3666
35 | H10 43.45| 2855| 48.95 | AZM 0.0523
36 | H11 43.72 | 30.26 | 48.94 | AZM 0.0523
37 | H12 46.04 | 29.88| 50.05| AZM 0.1242
38 | H13 4548 | 28.13| 50.14 | AZM 0.1242
39 | H14 4351 | 2944 | 51.27 | AZM 0.2788
40 | C 45.13 | 29.23| 5251 | AZN 0.4868
41 | C1 4423 | 2938 | 53.72 | AZN -0.1045
42 | C2 45.09 | 29.28| 54.98 | AZN -0.1495
43| O 46.31 | 29.07 52.6 | AZN -0.536
44 | C3 4428 | 2941 | 56.28 | AZN 0.7113
45 | N 4485 | 29.06| 57.46 | AZN -0.644
46 | C4 4414 | 28.86 | 58.68 | AZN 0.1218
47 | C5 4496 | 28.46| 59.93 | AZN -0.1462
48 | N1 4413 | 28.28| 61.18 | AZN -0.2144
49 | C6 4494 | 2782 | 6237 | AZN -0.0688
50 | C7 4415 | 2756 | 63.59 | AZN 0.1197
51 | N2 45.07 | 27.25 64.7 | AZN -0.5637
52 |01 43.12 | 29.75| 56.35| AZN -0.5993
53| C8 42.76 | 28.46 61.2 | AZN 0.6414
54 1 02 42.16 | 28.97| 60.27 | AZN -0.5916
55| C9 4211 | 28.16| 62.49 | AZN -0.1923
56 | C10 41.28 | 27.03| 62.57 | AZN -0.0553
57 | Cl1 4216 | 29.11| 63.54 | AZN -0.0553
58 | C12 41.35| 28.88| 64.66 | AZN -0.2439
59 | C13 4045 | 26.78 63.7 | AZN -0.2439
60 | C14 40.57 | 27.72| 64.74 | AZN 0.3916
61 | N3 39.86 | 27.53| 66.02 | AZN -0.2321
62 | N4 39.31| 26.43| 66.11 | AZN -0.1986
63 | C15 38.6 | 26.19 67.4 | AZN 0.3268
64 | C16 38.32| 2484 | 67.65| AZN -0.1999
65 | C17 3831 | 27.16| 68.33| AZN -0.1999
66 | C18 37.67 | 26.83| 69.58 | AZN -0.1747
67 | C19 37.36 | 25.51 69.8 | AZN 0.0128
68 | C20 37.65| 2453 | 68.81 | AZN -0.1747
69 | C21 3646 | 25.11| 71.02 | AZN -0.0035
70 | N5 35.27| 2444 | 70.55 | AZN -0.6007
71| C22 3428 | 2501| 69.86 | AZN 0.7477




72 | C23 33.13| 2411] 69.32 | AZN -0.271
73| C24 31.9 | 2422 | 70.22 | AZN 0.0257
74 | C25 3098 | 2541| 69.75 | AZN 0.079
75103 3435| 26.21| 69.65| AZN -0.6072
76 | C26 29.67| 2551| 70.59 | AZN -0.2524
77| H 4352 | 2854 | 53.75| AZN 0.0612
78 | H1 43.71 | 30.34| 53.75| AZN 0.0612
79 | H2 459 | 30.01| 54.88| AZN 0.0723
80 | H3 4551 | 28.27 | 55.02 | AZN 0.0723
81 | H4 45.84 | 28.85| 57.53 | AZN 0.3257
82 | H5 4357 | 27.94| 5853 | AZN 0.0648
83 | H6 43.53 | 29.73| 58.98 | AZN 0.0648
84 | HY 45.64 | 29.28| 60.17 | AZN 0.1003
85| H8 4552 | 2758 | 59.65 | AZN 0.1003
86 | H9 45.71| 2856 | 62.59 | AZN 0.0882
87 | H10 4547 | 2691 | 62.04 | AZN 0.0882
88 | H11 4359 | 28.48| 63.79 | AZN 0.0599
89 | H12 43.41 | 26.77 63.4 | AZN 0.0599
90 | H13 46.05 27.1 | 64.53 | AZN 0.3215
91 | H14 41.15| 26.38 61.7 | AZN 0.1513
92 | H15 4292 | 29.88| 63.45| AZN 0.1513
93 | H16 4142 | 29.64| 6545 | AZN 0.1418
94 | H17 39.81 | 2592 | 63.81| AZN 0.1418
95 | H18 384 | 24.05| 66.91| AZN 0.1394
96 | H19 38.44 | 28.19| 68.05| AZN 0.1394
97 | H20 37.33| 2757 | 70.29 | AZN 0.1695
98 | H21 3743 | 2348 | 68.97 | AZN 0.1695
99 | H22 37.01 | 2449 | 7173 | AZN 0.104
100 | H23 36.19| 2596 | 71.65| AZN 0.104
101 | H24 353 | 23.45| 70.71 | AZN 0.3263
102 | H25 3351 | 23.08| 69.25| AZN 0.0712
103 | H26 32.74 | 2433 | 68.33 | AZN 0.0712
104 | H27 32.24 243 | 71.25| AZN 0.0179
105 | H28 3143 | 2324 | 70.22 | AZN 0.0179
106 | H29 3159 | 26.29| 69.86 | AZN 0.0053
107 | H30 30.65| 2529| 68.71 | AZN 0.0053
108 | H31 29.24 | 2647 | 70.29 | AZN 0.0637
109 | H32 29.88 | 2549 | 71.67 | AZN 0.0637
110 | H33 29.03| 2466 | 70.36 | AZN 0.0637
111 | C 4463 | 27.16| 65.97 | AZR 0.5913
112 | C1 45.68 | 26.84 | 66.98 | AZR -0.1671
113 | C2 45.09| 26.76| 68.33 | AZR -0.1396
114 | C3 46.06 | 26.45 69.4 | AZR 0.6829
115 | N 4554 | 26.33| 70.66 | AZR -0.5674
116 | C4 46.2 | 2586 | 71.87 | AZR -0.1322
117 | C5 45.13 254 | 7293 | AZR 0.1201




118 | N1 45.87 | 24.93| 74.15| AZR -0.6489
119 | O 4346 | 2732 | 66.26 | AZR -0.5626
120 | O1 47.24 | 26.28 69.2 | AZR -0.5892
121 | C6 45.06 | 24.09| 75.03 | AZR 0.1054
122 | C7 45.85| 24.06| 76.31 | AZR -0.117
123 | N2 45.22 | 23.25 774 | AZR -0.5836
124 | C8 45.65| 23.01| 78.65| AZR 0.8163
125 | C9 4479 | 22.08| 79.38 | AZR -0.4497
126 | O2 46.71 | 2343 | 79.03 | AZR -0.6332
127 | H 46.22 | 25.94| 66.69 | AZR 0.0761
128 | H1 46.39 | 27.65 66.9 | AZR 0.0761
129 | H2 4426 | 26.06| 68.35| AZR 0.0638
130 | H3 4465 | 27.75| 68.51 | AZR 0.0638
131 | H4 4454 | 26.44 | 70.67 | AZR 0.3074
132 | H5 46.85| 26.62| 72.28 | AZR 0.1236
133 | H6 46.82 | 24.97 71.7 | AZR 0.1236
134 | H7 4451 | 24.63| 7247 | AZR 0.0468
135 | H8 444 26.17| 73.19 | AZR 0.0468
136 | H9 46.24 25.7| 74.69 | AZR 0.3505
137 | H10 44.04 | 2443 | 7524 | AZR 0.0519
138 | H11 45.02 | 2312 | 7454 | AZR 0.0519
139 | H12 46.85| 23.65| 76.12 | AZR 0.1155
140 | H13 46.01 | 25.06| 76.72 | AZR 0.1155
141 | H14 4436 | 22.82 77.1 | AZR 0.3033
142 | H15 43.73 | 2223 | 79.22 | AZR 0.1193
143 | H16 45.16 | 21.07| 79.16 | AZR 0.1193
144 | H17 4497 | 2227 | 80.44 | AZR 0.1193
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Figure S5. Thermal relaxation kinetic from cis- to trans-somer of the azobenzene containing
peptidometic. The relaxation curve can be fitted with an exponential decay second order, with
relaxation times 3= 18(+ 2) h and 1= 270(% 18) h.
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Figure S6. DLS data of DNA-PM complexes with varying Z values (15 to 60), in dark state
(solid lines), irradiated with UV light (dashed lines).



Figure S7. Snapshots from simulation for the protonated trans Azo-PM. The time, at which
the snapshorts were taken, is shown in the figure in nano-seconds.
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Figure S8. Snapshots from simulation for the protonated cis Azo-PM. The time, at which the
snapshorts were taken, is shown in the figure in nano-seconds.
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Figure S9. Snapshots from simulation for the unprotonated trans Azo-PM. The time, at which
the snapshorts were taken, is shown in the figure in nano-seconds.




10 i

rre.
e

o

2
4

9 80 g
3 ‘ 150 ii i
7.6 ? 200 —

Figure S10. Snapshots from simulation for the unprotonated cis Azo-PM. The time, at which
the snapshorts were taken, is shown in the figure in nano-seconds.
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