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Supporting Figures

VEGFR-2 Domains 2,3 (D23) VEGF,,,/VEGFR-2 D23 complex

Figure S1. Schematic illustration of the testing process of the HDOCK performance. VEGFi21 and
VEGFR-2 D23 were docked, and the resulting pose was cross-checked against the X-ray crystal
structure of the VEGF-A/VEGFR-2 D23 complex. Indeed, they showed a good agreement. The
two monomers of VEGF 121 are shown in orange and gray, while those of VEGFR-2 are shown in

red and blue.
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Figure S2. Representative structures of the sandwich poses for (A) VEGF16s/RNV66:del5-1, (B)

VEGF165/V7t1:del5-1, (C) VEGF16s/RNV66, (D) VEGF165/V7t1, and (E) VEGF16s/del5-1. For the
aptamers, RNV66 and V7t1 are shown in yellow while del5-1 is in cyan, with the linker in blue.

For VEGF165, RBD is in green while HBD is in orange, with the linker in gray.
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Figure S3. Side and hug poses of VEGFie¢s/aptamer complexes: (A) a side pose of

VEGF16s/RNV66:del5-1, (B) a side pose of VEGFies/V7tl:del5-1, (C) a side pose of
VEGF165/RNV66, (D) a side pose of VEGF165/V7tl, (E) a hug pose of VEGF16s/RNV66:del5-1,
(F) a hug pose of VEGF165/V7tl:del5-1, (G) a hug pose of VEGF16s/RNV66, (H) a hug pose of
VEGF165/V7t1, and (I) a hug pose of VEGF16s/del5-1. No side pose was seen in the complexes of
del5-1 with VEGF165. RNV66 and V7t1 are shown in yellow and del5-1 is in cyan, with the linker

between them in blue. RBD is in green and HBD is in orange with the linker between them in gray.
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\ ‘ quartet 4_11_14_19

quartet 5_7_15_20 G

quartet 6_8_16_21

Figure S4. Schematic illustration of the G-quadruplex structure of RNV66. Three quartet planes
are represented by 4-11-14-19 (yellow), 5-7-15-20 (gray), and 6-8-16-21(orange), where the
numbers represent the indices of guanine nucleotides forming the G-quartet plane. The right panel

shows the structure viewed from the top.
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Supporting Tables

Table S1. Docking scores for VEGF16s/RNV66:del5-1 and VEGFi65/V7t1:del5-1. For each of the
84 variants composed of 12 aptamer and 7 VEGFi65 conformations, the pose with the highest

docking score was selected.

Aptamer  VEGFi6s Docking score (arbitrary unit)

Pose no. variant variant
(nm) (nm) VEGF165/RNV66:del5-1 VEGF165/V7t1:del5-1
1 2.0 3.0 —1585.66 -1332.31
2 2.0 4.0 —1406.98 —-1462.43
3 2.0 5.0 —1453.60 —-1500.75
4 2.0 6.0 -1661.58 -1414.71
5 2.0 7.0 —1459.98 -1371.72
6 2.0 8.0 -1419.21 —-1462.75
7 2.0 9.0 —1501.44 —-1379.47
8 2.5 3.0 —1376.38 -1332.15
9 2.5 4.0 —1340.17 -1314.57
10 2.5 5.0 —1394.24 —1441.49
11 2.5 6.0 —1418.07 —-1459.87
12 2.5 7.0 —1491.36 -1442.13
13 2.5 8.0 —1394.94 —-1323.66
14 2.5 9.0 -1460.88 —1494.86
15 3.0 3.0 —1533.36 —1358.27
16 3.0 4.0 -1467.09 —1428.88
17 3.0 5.0 —1468.25 —1446.66
18 3.0 6.0 —1490.43 —1429.68
19 3.0 7.0 —1428.29 —1409.06
20 3.0 8.0 —1483.33 —1438.75
21 3.0 9.0 —1421.65 —-1520.67
22 3.5 3.0 —1359.34 —-1482.53
23 3.5 4.0 -1367.87 —-1509.37
24 3.5 5.0 -1411.33 —1484.80
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-1323.23
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—-1286.48
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Table S2. Docking scores for VEGF16s/RNV66, VEGF165/V7t1, and VEGF16s5/del5-1. For each of
the 7 variants resulting from the 7 VEGFi6s conformations and one apatamer conformation, the

top 3 poses with the highest docking scores were selected.

Docking score (arbitrary unit)

Pose 1o VEGF 65
variant (nm) VEGF165/RNV66 VEGFi6s/V7t1 VEGFies/del5-1
1 3.0 -1111.94 —-1130.62 —1385.42
2 3.0 -1107.25 -1112.98 —1334.28
3 3.0 —1104.16 —1081.71 —1327.89
4 4.0 —1095.65 —-1091.89 —1436.74
5 4.0 —1084.58 —-1082.79 —1429.98
6 4.0 —-1065.09 -1076.22 —-1339.94
7 5.0 —1240.33 -1176.38 -1321.24
8 5.0 -1160.47 —-1094.93 -1314.01
9 5.0 —-1159.65 —-1093.58 -1292.39
10 6.0 —1158.57 —-1075.13 -1392.07
11 6.0 -1112.22 -1071.39 -1274.14
12 6.0 —-1105.28 —1045.00 —1273.14
13 7.0 -1127.28 -1077.80 -1292.16
14 7.0 —-1093.09 —-1058.36 —1264.45
15 7.0 —-1083.60 —-1046.37 —-1225.48
16 8.0 —1049.06 -1015.12 —1249.85
17 8.0 -1026.48 -994.86 —-1198.54
18 8.0 -1026.01 -986.45 -1182.81
19 9.0 -1079.94 —-1073.30 —1252.40
20 9.0 -999.11 -1071.73 —1223.78
21 9.0 -987.24 —-1065.54 —1199.53
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Table S3. Binding free energy (AG) values of the top 10 complex structures for each of the five

types of VEGF16s/aptamer complexes.

AG (kcal/mol)
Complex
VEGF 65/ VEGF 65/ VEGFi6s/ VEGF 65/ VEGFi6s/

RNV66:del5-1  V7tl:del5-1 RNV66 V7tl del5-1
1 -237.3 -237.2 —-106.9 -152.4 —-140.1
2 -234.8 -216.0 —-86.4 —-150.7 -137.6
3 -226.2 -209.0 —-70.6 -120.3 —-136.3
4 -218.5 -203.6 —69.6 -116.3 -133.5
5 -207.2 -199.0 —61.4 —-116.3 -117.9
6 -205.8 -194.0 -59.1 -104.1 -114.2
7 —194.7 -190.4 -57.7 -90.1 -111.8
8 -194.6 —188.6 -56.0 —88.6 —-109.0
9 —184.8 —-188.3 -55.5 —88.1 —-108.5
10 —-184.6 —-187.3 -55.2 -81.4 —94.0

Average —2089+18.6 -201.3+15.1 -67.84+160 -110.8+24.1 -120.3+14.8
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Table S4. Binding poses for the top ten complex structures of each VEGFies/aptamer complex

type.
Complex VEGF es/ VEGFies/ VEGFie6s/ VEGFies/ VEGFies/
no. RNV66:del5-1  V7tl:del5-1 RNV66 V7tl del5-1
1 Sandwich Sandwich Sandwich Hug Sandwich
2 Sandwich Sandwich Side Sandwich Sandwich
3 Sandwich Side Hug Sandwich Sandwich
4 Sandwich Sandwich Sandwich Side Sandwich
5 Side Sandwich Sandwich Sandwich Sandwich
6 Sandwich Sandwich Sandwich Sandwich Sandwich
7 Sandwich Sandwich Sandwich Sandwich Sandwich
8 Side Sandwich Sandwich Sandwich Sandwich
9 Sandwich Hug Hug Sandwich Hug
10 Sandwich Sandwich Sandwich Sandwich Sandwich
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