Supplementary Material

Table 1 and Table 2. Backbone RMSD values (in A) between the predicted decoys and
the corresponding X-ray structure for CR6261 (supplementary Table 1) and F10
(supplementary Table 2). RMSD values of the most accurate decoy for any combination of
starting structures are shown. The first two columns indicate the starting structure used for
hemagglutinin (HA) and antibody (Ab); “unbnd” stands for unbound; PIGS is the model
generated with the “same antibody” option and the Rosetta models are indicated as
described in the text. The third column indicates the rank of the most accurate decoy so
that 1 is the best scoring decoy, 2 the second scoring decoy and so forth. The last column
shows the RMSD of the best scoring decoy, calculated for both the heavy and light chain.
Combinations of starting structures in which the best scoring decoy is also the most
accurate are highlighted.

Supplementary Table 1. Docking simulations of CR6261 in complex with Hemagglutinin.

Rank RMSD
) CDR | CDR | CDR

of most | H & L | Light | Heavy of best
HA Ab . . " | loops | loops | loops| L1 | L2 | L3 | H1 | H2 | H3 ]

accurate | chain |chain | chain scoring

(ally | (Lc) | (He)

decoy decoy
bound | bound 5 2.9 3.3 2.6 20 | 25 | 16 | 29| 19 | 23 | 14 | 1.7 | 15 9.6
unbnd | bound 71 1.7 1.8 1.7 19 | 20 | 1.8 |21 |18 | 20| 17 | 19 | 1.8 8.4
model | bound 1 1.2 1.6 0.6 11|15 | 08 |16 | 1.6 | 1.2 | 04 | 0.8 | 0.9 1.2
bound | PIGS 4 7.1 6.3 7.7 58 | 59 | 57 | 67 | 66 | 43 | 70 | 6.0 | 36 | 114
unbnd | PIGS 6 7.7 7.4 7.9 6.9 6.1 75 | 60 83 | 4493 | 71| 6.2 14.2
model | PIGS 1 7.8 9.3 6.2 68 | 6.7 | 6.8 | 53 |104| 51 | 73 | 6.4 | 7.0 7.8
bound| R1 7 3.7 2.3 38 19 | 13 | 15 (08 | 07 | 07 | 09 | 09 | 0.8 8.0
bound| R2 2 5.1 4.3 3.6 30 |20 | 24 |12 |13 |10 |13 |16 | 14 6.7
bound| R3 2 4.6 3.2 3.8 25 | 14| 22 | 08|10 | 05|14 | 15 | 09 5.5
bound | R4 12 3.4 2.8 24 2.4 1.7 17 110 |11 | 08 | 1.0 | 1.2 | 0.9 16.1
bound| R5 8 3.7 2.5 3.2 21 | 16 | 15|12 |07 | 08 ] 09| 10| 09 | 16.6
bound| R6 22 215 1.8 3.4 16 | 08 | 14 | 05|04 )06 |07 | 10 | 07 | 392
bound | R7 7 2.1 1.6 15 10 | 08 | 06 | 06 | 03] 04| 03| 04| 04 ]| 150
bound| RS 1 4.0 3.2 3.0 26 | 15| 22 | 08|10 |07 |14 |13 | 12 4.0
bound| R9 18 3.4 2.5 2.7 24 |1 16 | 19 |11 |07 |10 ] 11| 13| 09 | 529
bound | R10 1 4.6 3.3 3.8 21 | 15| 15 | 11|05 | 10| 07| 12 | 07 4.6




Supplementary Table 1. Cont.

unbnd | R1 1 10.4 9.9 5.7 49 | 43 | 32 | 33 | 28 | 25| 23 | 21 | 25 10.4
unbnd | R2 2 7.3 54 6.1 42 | 27 | 38 | 21 | 22 | 21 | 25 | 3.1 | 2.2 13.9
unbnd | R3 9 5.9 4.7 4.7 37 | 24 | 35 |19 | 21 | 20 | 25 | 27 | 21 21.5
unbnd | R4 31 5.2 4.2 4.1 37 | 25 | 33 | 20 |19 | 21 | 24 | 26 | 2.2 23.9
unbnd | R5 7 5.3 4.5 3.9 32 | 23 | 29 |19 | 20 | 20 | 22 | 25 | 2.0 9.6
unbnd | R6 1 7.6 6.0 5.8 38 | 31 |29 | 25|20 |24 |20 | 25 | 20 7.6
unbnd | RY 22 6.4 5.3 4.8 39 | 33 | 28 | 28 | 20|23 |20 | 23| 22 15.6
unbnd | R8 6 6.7 5.1 5.4 36 | 29 | 29 | 24 | 20 | 22 | 21 | 24 | 2.2 16.2
unbnd | R9 38 5.9 4.7 4.6 37 | 31 | 27 | 26 | 20 | 23 | 20 | 22 | 21 8.9
unbnd | R10 4 6.4 5.3 4.7 41 | 26 | 3.7 | 20 | 21 | 21 | 26 | 29 | 23 14.7
model R1 83 3.7 3.0 2.7 20 | 1.7 | 12 | 12 | 08 | 08 | 06 | 1.0 | 05 14.9
model R2 19 2.7 1.9 2.3 13 |10 )10 | 07 ]| 03| 06| 05| 08])| 04 10.9
model R3 3 2.7 2.0 2.3 14 | 10| 10 | 08| 04 | 06 | 05]08] 05 9.6
model R4 8 4.1 3.4 2.8 21 118 |11 | 13|09 |09 | 05|08 ]| 06 11.9
model R5 36 3.1 2.2 2.6 18 | 13 | 13 | 09 | 06 | 0.7 | 0.8 | 0.8 | 0.7 10.6
model R6 95 24 1.9 1.8 15| 10 | 11 |07 | 06 | 04 | 05 | 05 | 0.9 8.4
model R7 48 3.5 3.0 2.3 18 | 15|12 | 11|07 |07 | 05 | 08 | 0.7 15.1
model R8 69 3.7 2.7 2.9 26 | 16 | 21 | 09 |11 | 08 | 1.3 | 1.2 | 1.2 10.3
model R9 81 2.3 14 2.0 12 | 08 | 09 | 07 | 03|04 | 04 | 06 | 05 25.5
model | R10 3 3.1 15 3.0 16 | 09 | 14 | 06 | 03 | 06 | 0.7 | 1.0 | 0.8 16.9
Supplementary Table 2. Docking simulations of F10 in complex with Hemagglutinin.
Rank RMSD
_ CDR | CDR | CDR
HA Ab Of most | H &_L nght Hea?/y loops | loops | loops| L1 | L2 | L3 | HL | H2 | H3 of b?St
accurate | chain | chain | chain scoring
@l | (Lc) | (He)

decoy decoy

bound | bound 10 032 | 036 | 029 | 0.31|0.34|0.29 |10.34|0.43|0.27|0.34]|0.23|0.31| 16.72
unbnd | bound 111 3.62 | 405 | 319 | 208 | 246 | 1.75 | 2.63 | 2.78 | 200 | 1.21 | 2.24 | 1.37 | 15.01
model | bound 5 211 | 273 | 130 | 146|188 |1.04 |199|2.01|164|0.95|1.13|1.00| 17.40
bound | PIGS 9 054 | 111 | 036 | 0.74 | 0.88 | 0.74 | 0.95| 0.63 | 0.92 | 0.54 | 0.74 | 0.55 | 8.99
unbnd | PIGS 9 110 | 247 | 0.63 | 1.20 | 1.59 | 0.98 | 1.67 | 2.16 | 0.91 | 0.49 | 0.76 | 0.98 | 8.99
model | PIGS 21 038 | 0.67 | 0.31 | 045 | 0.38 | 0.49 | 0.36 | 0.48 | 0.33 | 0.66 | 0.42 | 0.42 | 29.57




Supplementary Table 2. Cont.

bound | R1 1 1.02 | 1.07 | 097 | 091 | 097 | 0.86 | 1.02 | 0.74 | 1.05 | 0.73 | 0.99 | 0.78 | 1.02
bound | R2 11 206 | 245 | 164 | 133|165 |1.04|169|200]132|083|105|116| 7.71
bound | R3 20 131 | 155 ] 106 | 097 | 1.19 | 0.77 | 1.29 |1.22 |1.05|0.65 | 0.73 | 0.87 | 6.40
bound | R4 11 1.09 | 136 | 0.76 | 0.83 | 1.06 | 0.60 | 1.14 | 1.18 | 0.86 | 0.52 | 0.46 | 0.77 | 22.98
bound | R5 13 152 | 185 | 1.15 | 1.03 | 1.28 | 0.80 | 1.30 | 1.56 | 1.04 | 0.66 | 0.78 | 0.90 | 16.61
bound | R6 8 0.54 | 0.67 | 0.40 | 0.58 | 0.68 | 0.50 | 0.77 | 0.58 | 0.62 | 0.40 | 0.56 | 0.50 | 19.79
bound | RY 1 237 | 275 | 195 | 133 |1.61 | 1.09 | 153|224 |116|0.77 | 124 |1.08| 237
bound | R8 1 232 | 281 | 1.75 | 165|220 | 1.07 | 249|216 | 184 | 055|121 | 116 | 232
bound | R9 12 130 | 145 | 113 | 1.04 | 118 | 094 | 120|120 | 1.13 | 0.82 | 0.98 | 0.96 | 11.47
bound | R10 8 115 | 141 | 085 | 095 | 1.17 | 0.74 | 1.27 | 1.19 | 1.03 | 0.64 | 0.66 | 0.88 | 10.72
unbnd | R1 11 0.86 | 093 | 080 |0.79 085 |0.74 087082 |0.84|0.69|0.75|0.76 | 10.86
unbnd | R2 13 194 | 230 | 154 | 124 153|096 |155]194|116|0.86|0.86 |1.12| 16.70
unbnd | R3 13 140 | 160 | 118 | 097 | 1.11 | 0.84 | 1.09 | 1.36 | 0.96 | 0.78 | 0.82 | 0.91 | 11.94
unbnd | R4 1 241 | 293 | 181 | 180|240 118 |271|232 202|068 133|127 | 241
unbnd | R5 2 169 | 210 ] 121 | 115|152 |0.78 | 166172119050 ]0.82]0.88 | 17.07
unbnd | R6 23 150 | 171 ] 127 | 126|150 | 104 | 166 |1.083|155|0.79]1.20]1.00]| 2241
unbnd | RY 6 115 | 142 | 082 | 087 | 1.17 | 0.54 | 1.33 | 1.15|0.96 | 0.33 | 0.57 | 0.61 | 16.95
unbnd | R8 15 0.80 | 0.58 | 0.95 | 0.55 | 0.53 | 0.56 | 0.51 | 0.62 | 0.50 | 0.68 | 0.63 | 0.36 | 6.82
unbnd | R9 26 239 | 3.03 | 160 | 201 | 253 | 151 | 2.77 | 227 | 240|093 | 177|151 | 1584
unbnd | R10 3 198 | 237 | 155 | 144 | 174|117 | 184|163 |1.67|1.09 122|117 | 11.05
model R1 6 166 | 206 | 1.20 | 1.27 | 1.59 | 0.96 | 1.69 | 1.66 | 1.43 | 0.67 | 1.06 | 1.01 | 32.82
model R2 6 210 | 245 | 172 | 158 | 197 | 121 | 216|184 181|072 |144|119| 5.06
model R3 1 216 | 258 | 1.69 | 167 | 225 | 1.06 | 261|198 |194 | 0.64 | 122|109 | 216
model R4 1 216 | 265 | 160 | 160|207 | 1.13 | 227|214 176|074 117|130 | 2.16
model R5 25 112 | 140 | 077 | 094 | 118 | 0.71 | 128 |1.17 | 1.05 | 0.60 | 0.65 | 0.85 | 11.14
model R6 1 2.88 | 349 | 219 | 200|262 | 1.37 | 288|271 | 220|071 | 155|148 | 2.88
model R7 2 111 | 133 | 086 | 093 | 124|060 |1.43|1.09|108|0.39|0.68 | 0.62 | 27.39
model R8 11 091 | 103 | 0.79 | 0.76 | 0.95 | 0.57 | 1.13 | 0.58 | 0.91 | 0.54 | 0.61 | 0.54 | 16.89
model R9 2 0.50 | 0.61 | 0.38 | 0.52 | 0.61 | 0.44 | 0.69 | 0.41 | 0.62 | 0.28 | 0.54 | 0.39 | 16.57
model | R10 3 329 | 3.84 | 268 | 254 | 3.33 | 1.73 | 3.82 | 3.03 | 2.87 | 1.16 | 2.19 | 1.43 | 28.50




