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Supplemental Figure S1. Introduction of nicking sites into shuttle vectors containing
viral genes. Verification of the introduction of the BbvCl nicking site into the shuttle
vector containing the viral genes is shown by the template prep step in the nicking
mutagenesis protocol (generation of ssDNA). Samples were run on a 1% agarose gel with
SYBR™ Safe DNA gel stain (Invitrogen) added before casting, the ladder used is the 1
kb DNA ladder from GoldBio.



Fl heatmap of counts | | | | Y I Y Y Y I || || N I A S | | | || |
Tocation | 1 [2 |3 [4[5]6 [7][% T0 [ 11 [ 12 [ 13| 14 [ 15 | 16 | 17 [ I8 [19] 20 [21]22]23[24[25 32|33 34| 35 |36 |37 | 38|30 |40 |41 [42 |43 [44 | 45 [ 46| 47 |48 [ 49 | 50 | 51 |52 |53 | 54 | 55 | 56 | 57| 58 | 59
Mutation | M [ SN[ T |Q | T [G|A RIM[P|H|DJ[L|S|JHI[L[G|[FI[L|JA[G[Q]I S|{T|T|P[V][IT|A[G|D|[S|F Z_U><O>rxrm1_{ww07_l
* 340 342 152190 242] 158302 71 [336] 73 [239]144 292 187] 203 220[231[214] 100[221 294 307 152] 85 [119 226[318[566] 213 114 [337
F 304 237 264 | 82 [ 166 148] 132211 - 70 [318] 96 | 35 [254 173 214 143 292 190[145[276( - 256 147[166215 243[323 109
W 325 269 [159[201] 193[269 43 [205[ 70 [ 59 [ 73 224]217]169] 169 [305]160[209[159] 95 | 158240 162]117[243 262[216 252[180
Y 203|314 | 112 |325] 182|120 261 75 228] 54 103|180 227]654] 238] 180 261[326]282[ 112[ 193 288 286 114] 94 [ 115 208312806 288] 90
3 341 130[318[ 176215295 - 23 5053 96 334(277]184] - |266]131136] 55 | 101256245 146]229240 —|186543/280] 97
M - 254 143 267|253 247| - 42 |257 42 | 65 [117 224 48A] 160] 206 126[335] 172| 81 | 18925 - 232[160[233 318]555[339]217
T —[288 77 [298]246] 173 T15[278 79 [35 | - 191(637(300] 164 - 224] 74 [249[31 177] 184229 257 [iF]
T 161[325[248[240 - - — [272[ 53 [112 183 237]270{ 116 169 168|126 80 [ 17827 280 136] - [155] - [326339] - 23] -
v 331 275329 139 61 (294170 | 73 [111 231 164|136 | - |199 252[152[20627: - 224[117 252 262 253[184
A 190] - 184 48 | - [82]53]95 263 208 192 119 - [219]195[177 |24 261 - - [113]221 157 294[182
G 302 - 238(309 287 - 67 - [ 5652 177|373| 148 | 164 [260[142[154] - [159150(24: 294 - 9969 [171 172153 [454]263| - [280
C 270[397[315 799 [411] 198 299 76 [235] 85 | 31 [126 262[425] 144] 167 223[310] 182] 126297 279 131(134[261 22 224
s - 241 547]319]300 - 53 138] 44 [ 161 - 274] 289 |307270 [452| 306 170] - 338 T46[ 118|178 - 229(733[319[ 191
T —[122[418229] 160313 272 70 [263] 73 | 58 [222 203] - | - | 174 [295[208 141] 188277302 684320 199[ 100|140 223[496]237] 150|309
N - 321 T11[299]225[207[310 72 [271] 52 | 50 [143 207|391 176] 201 [281[217|267| 131251193 309 156] 93 [149 238488269107
Q - 169 264 67 [290] 64 | - [149 197 130( 252 [299]100[233] 79 | 80 [ 156|220 269 18] 50 [126 235(233[542{227[ 114
D 285 236 303[283 - 62 [298]134] 35 [121 249 191 143 148 - [160[279 - 179]209] 167 252 336177280
E 306 227220] - [216]260 36 [241] 66 | 52 [ 91 234 166 170 [254] 166338 281[194[230[296] - |285 273 258[145[133 337[279 92 [301
H 323 147[336] 8. - - T11[239[ 118 83 [160]172 281[252[132] 256 [212 156] 256 225[170] 129] 141|321 148[ 115 268|406 |341 292244 72
K 298461284 148 215 45 [217] 72 | 65 [100]156 52 [202[ 124] 265 [231 153] 165 |289] 187 [271]224] 148|297 247 186] 117] 143 267 201
R 271 146[356] 186] - 93 [240] 74 | 99 [150129] - [111|177|280] 266 | 174|409] 151 | 250 [342| 155 |242| 125 140|207 | 227 109[142] - 317[338[162[ - | - 116
F1 heatmap of counts 1 T T T 7
Tocation | 61 [ 62 | 63 | 64 | 65 | 66 | 6768 |69 70| 71| 72 [73 | 74 | 75 | 76 | 77 | 78 [ 79| 80 | 81|82 | 83 |84 |85 86| 87 |88 |89 00] o1 [92 |93 |94 | 95
Mutation 1 D|S|T|V]D 1 FI|T|F|Y|V P H R H VIY[G]|E Q|W|IT|K|[F|M|K|[D|G|[V|[NJ|A[T]|P L
* 174 [157[121{190[195 219206 84 [ 65 [ 87 | 9 10 [ 156 | 45 59 [ 106 [336[119 163 251[241 | 55 | 245 [139]224]124| 266 @ 159]165| 297
F 266 | 141]235(235[247 33| - [52| - [ 5122 [56[140] 33 | 49 [ 118 [109[164 68 | 113 [311[188] - 219 [144]183[183| 313
W 107 [172]101[131]193 151[172] 82 [ 57 [ 12| 19 |26 67 | 27 | 34 | 87 [40 |84 240 [ 94| - |284]266]189 175 [184]110] 51 | 207
Y 139 [ 125[224]149] 194 260[246] 81 [ 52| - | 23 |10 [261] 33 | 81 | 96 | - [198 101] 87 |334]259[269 207 | 185 187]137] 269
3 155 [176] 96 [223]204 171135 92 [38 [23 | 17 | - [ 178 ] 57 | 77 | 86 |33 | 78 | 245 [133]150[273]281[177 188 [178]121] - | 259
M 181 [129] 77 | 183]199 174 99 [ 39 [ 23 | 17 |46 | 130 | 33 | 29 | 137 | 49 141|277 101|100 [629]278[ 178 229 [172[193[150] 255
T — [154]215[323[297 - [250[ 169 82 [ 40 | 77 [ 49 | 113 | 44 | 37 | 168 | 55 [192 3 [126] - [173[272 266 [ 141|268 151] 314
L 184 [131]100]214[208 1721233] 79 {100 14 | 17 [145[ 213 | 76 | 62 [ 120 | 48 [110] 205 |167]220 280(248 197 180 122[191] - OOCDﬁM
v 242 [221]155[134] - 244205| 77 [ 46 | 19 - 33 (103 ] 41 24 - 99 [157] 333 [124]207 275 240 180[161 | 289
A 182 [207]215[190]205 222(244[282( 32 | 18 | 76 [ O1 [ 118 | 43 | 41 | 107 | 52 [140] 270 |137] 121]258 274|147 239 | - 230 _ 0 _ 50 _ 100 _ 250 I
G 118 [266] 118 154]215 231[256]102[ 38 [ 23 | 87 |41 | 110 | 25 | 50 | 110 | 11 | - | 276 | 83 [197]197|217]182 194 148[162[ 191
[ 140 [236]212[224[253 200[313| 84 [ 4173 | 35 | 53| 84 [107] 52 [ 130 |95 115[192[225[242 209|265 167165 | 269
S 188 [272] - [241[224 305(217[164] 82 [ 35 | 21 [105] 92 | 41 | 29 | 63 |29 [151] 234 | 66 [207 [810] 257|271 323[189[201] 244
T 214 [232[105| - |226 212[159] - [ 52| 19| 36 [200] 152 | 21 | 26 | 10653 [104 108] 97 232[165 30 - 254
N 203 [273] 118 [290[311 287[201[133] 41 [ 25| 24 |88 [ 174 | 20 | 63 | 74 | 74 [152 90 [ 145[364[324]176| 27 291[172[125] - 264[236] 249
Q 105 [121] 83 [162]179 211[179]137]28 [29 | 21 [121[223 | 56 | 43 | 106 | 58 [126[ 301 | - [114[270[221{154| 72 [ 298 [131[167] 91 | 242 [307[179]190
D 187 | - [132]152 - [252227]130[ 22 [ 54 | 97 [115| 188 | 48 | 98 | 157 | 73 [300 78 [171]332(259(237] 41 | 199 | - [311] 168 328 |332[234]181] 217
260 [240] 128 160327 258]165] 66 [ 30 | 21| 23 | 51| 120 | 35 | 33 [ 120 |39 [108] - |69 |180]222|317|228] 36 | 337 210[117] 267 [340[ 192|120 274
H 144 [ 160 138|204[287 340(205[122[ 45 | 17 [207] - | 148 | - | 60 |94 [160| 338 |142]130[323]116|150] 42 | 191 |151[254]112] 171 |262]221
K 234 167136199252 247]165] 72 [ 24 [ 16| 9 |65 [122] 29 | 20 | 84 |43 [116 [ 78 [190[252] - [220 — [126]173] 129 216[197] 144] 275
R 154 [246] 139]213] 193 176 143] 87 [ 46 | 29 | 25 [133] 208 | - | 104 | 95 | 62 [142] 229 [254|231|231|244]208 231 [ 94 [189]153] 167 [243]161[198
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Supplementary Figure S2



F2 Tile | heatmap of counts || |

Location | 99 [100]101[102[103[104[105[106[107[108 109|110 [1T1[112{113[114[115[116[117[1I18]119[120]121[122]123[124[125[126[127|128[129|130{131]132[133[134[135[136137[138[139[140]141[142]143[144 _&iEi:i_bi_bi_mcfm_ 152 _mufmb?mm 156 | 157

Mutation [N | T [T [G|Y [T [D|H[A[A[F[L[G[T[T[N[P[D[T|[N|[K|[T[P[K[H[L|[F[Q|[G|[Y[L[N|T[Y[N|N[Y|[F|K[A[P|W[M|P[D[R|T|[E[A|[N|P[N|E[L|N|Q|[D|D|A
4 175 178] 160| 29 [207] 20 | 55 | 96 [ 25 | 16 | 75 | 94 | 32 [161] 22 | 78 [268]153] 59 [261[209] 39 | 16 [ 45 | 13 [ 43 [ 31| 48 | 20 [121] 53 | 80 | 59 [234] 54 | 48 [240]157|267| 77 | 83 [161] 89 | 50 | 74 [173|277 301 201 168[200 98|73 | 52
F_ [215]147[199] 42 [203] 64 [ 24 [106] 21| 23 | - [125] 25 [130[115] 36 [222[128] 46 [259] 88 [ 49 [ 10 [32 | 15 [ 31| - | 2 |25 | 84 | 48 [ 90 | 81 [170] 62 | 89 [150] - [122] 68 | 57 | 28 [113] 70 | 69 [200|257 319 146234 187[256] 89 | 95 | 67
W [176[ 199118 57 [144] 29 [ 43 [ 78 | 17| 7 | 61|96 |33 [151] 27 | 72 258|155 54 |246] 87 | 51| 17 [ 64 | 12 | 48 [ 26| 10 |22 [ 75 | 79| 92 | 75 [172] 94 | 64 | 184[170]143] 76 | 58 | - |132] 45 | 72 |204]265|330 (442259 [525]373 226 | 136|196 264|121 [ 112 84
Y [203[203[189[ 42 | - |25 | 69 [142] 22 [ 20 | 48 [123] 23 [130] 27 [130]272|196] 61 [349]117] 30 | 20 |33 [ 64 | 17 [ 55| 5 [ 17 - |33 [211] 60| - [ 79 [111| - [213]137] 65 | 69 | 23 [120] 69 | 64 [201[302 353 182187292 (271284268 47
P [220[220 31|215] 31 | 44 [365] 38 | 16 | 50 [178] 35 [179] 36 | 64 | - [127]121[239[110] 30 | - | 60 | 38 [ 38 [30 [ 25 [ © [ 79| 52 | 84 | 61 [160] 75 [118[128[157|148] 88 | - | 19 [130] - | 80 [263[342 299 - [332206[234]178 90 [ 90 [ 85
M [178]200(157] 34 [ 166] 37 [40 | 86 | 16| 13 | 53 [ 99 | 23 [286] 59 | 58 [286]119| 71 [270]165| 118| 22 | 74 [ 20 [ 50 [ 38 | 3 | 16 | 77 | 63 [142|116[180] 77 | 93 [151[176|174[105| 71 | 34 | - | 54 | 77 [238]287|352[503]356 245200241 [295[ 98 [101] 74
T 205222246 30 [206] - |39 | 68 [ 27 | 16 | 62 [128] 30 [140| - [110|314[179[129[373[128] - [22 [ 43 [ 13 | 19 [49 | 2 [28 | 63 [ 20 [187] - |111] 93 [ 140 124]196]165] 74 | 62 | 27 [260] 45 | 72 [185|385 74316{285[212] 85 [104] 62
L 213(227[134] 28 [178] 38 | 37 [154] 24 | 15 [119] - | 26 [149] 37 | 66 [310]116] 61 [259] 90 | 41 [ 59 | 36 | 62 | - [108] 42 | 16 |82 | - | 63 |92 [157] 81 [100]174|266]134|106|233] 79 [165[133] 71 |286|314|276 [428]331 (675391 [246| - |184 112103 110
vV [178[216][ 14T | 77 [142] 71 | o1 | 88 [254] 60 | 62 | 86 | 62 [170] 82 | 67 [270159] 72 [257107] 93 | 14 | 55 | 20 | 32 [ 75 | 7 | 50 | 69 | 53 [120[138|194] 75 | 75 [167]199|129[200[ 85 | 31 |201| 37 | 125]232(287|396|490{339 (666|369 318 [228 (227 [261| 147|172
A 182283272 74 [ 141] 14 [ 95 [112] - | - | 59 [105] 38 [307] 31 | 82 [326]189 178|287 106] 40 | 55 [48 | 17 [ 32 | 36 | 4 | 41 |82 | 43 [105|103[149] 99 [123[139[167|130] - [105] 27 | 82 | 53 [105]197 356 57(145|218[320] 163 136] -
G 89[326[220( - [207] 23 [219] 57 | 38 | 25 | 46 [ 90 | - [194] 38 | 65 [264]210] 84 [283[114] 62 | 31 2017 [27] 2 | - | 62|34 [123]126[163 132|142 133|155 |146] 74 | 47 | 25 [ 113 46 [242[213[289 350685343 [262 [ 195 191331 185[204
C 01[244]267| 88 [203] 23 | 77 | 69 | 18 | 20 | 49 [104] 61 [187] 48 | 87 [307]146] 78 [237]115] 78 | 19 11 [ 26 |45 | 4 |47 |85 [ 31| 98 | 96 [225[130] 113192158 147] 98 | 66 | 66 [136] 46 | 97 [315306 321 169183163 [301] 113[103] 68
S 35305395 92 [138] 21 [ 82 | 75 | 43 | 39 [135] 89 [116]216] 51 [171 153 [ 143|318 129 125] 56 | 69 | 11 [ 92 [106] 2 | 59 | 59 [147[229|147| 124[179|216] 162 184 147|108 [185| 29 111 [a8| o1 [220[330 168156283315 150[ 88 [ 262
T 96 - | - |42 [197] 57 | 67 | 66 [122[174] 42 [112[ 45| - |80 |82 125| - [315] 93 [109] 66 [35 |25 [22 [ 22| 4 | 19 | 56 | 18 [121[135] 166|108 [138|183[187|182| 121 88 | 22 [176]134] 83 [213] - 331 157185 246[309] 116[ 91 | 176
N - [223]181[ 40 [189] 65 [148] 86 | 26 | 33 [ 51 [123] 43 [175] 51 | - 204[147| - [181] 01 [ 11 [74 [40 17 [30] 3 | 8 |87 24| - [157|186] - | - [172]191(277] 89 | 62 | 21 [147] 57 [143[218 352 - — [201[179] - [300]153]180] 84
Q 176] 186]159| 36 [206] 19 [ 46 [132] 6 | 13 | 30 [130] 31 [191] 35 | 76 [253[151] 62 [312|113] 46 | 21 [ 75 | 50 | 35 [ 36 | - |23 | 73 | 47 [121] 80 [151] 96 | 86 [147|215167| 95 [126] 25 [128] 63 | 71 [227 343|332 492|334 |515(376]227 | 183[233| - [129] 80 | 81
D [230]236221[100[173] 45 | - |110] 46 | 42 | 62 [121[302]127] 36 [156|329] - | 85 [363[ 121 41 | 32 [ 39 | 44 [ 17 [38 | 2 | 85 | 78 | 23 [304] 74 [240| 157|113 167[152[175] 75 | 67 | 22 [100] 76 | - [241]262 385 289162 [308[342] - | -
E 163|217] 156] 55 [ 149] 39 [112] 86 [ 36 | 20 | 59 [106] 38 [162] 48 | 54 [255[254] 67 [279[247] 42 | 10 [111] 17 [ 26 | 26 | 13 [ 40 | 51 | 24 [122] 88 [187] 89 | 87 [149|134[363] 75 | 55 | 25 [112] 30 [146]220|277| - [368343 - [185[238[398[248[275| 87
H_[206]212[224] 50 [3I1] 28 |52 | - | 19| 20 | 46 [128] 31 [174] 33 | 76 [360]205] 70 [301] 88 [ 30 |42 [ 33 | - | 19|30 | 40 | 22 [112] 29 [148] 69 [274] 75 [116|198[185[173] 69 | 71 | 20 [129[112| 77 |381]303 349 221]228[208 142[116[ 77
K [216[190[173| 32 [159] 15 | 66 | 58 | 13 | 25 | 48 [133] 37 [180] 40 [131[291 152 71 [344] - [ 65| 8 | - [ 23 | 10 |26 | 17 | 19| 64 | 25 [210] 86 | 159] 83 [ 86 [152136] - | 66 | 64 | 31 [176] 39 | 74 |192[303 223193 [403[395[ 103 108| 80
R 187242[270] 50 |206] 19 | 73 [127] 27| 28 | 42 [137] 52 [199] 36 |102[304]160]104[242[139] 75 | 28 | 77| 59 | 28 | 17 [143] 27 | 63 | 45 | 91 | 96 135|103 |135| 160|209 |184] 58 | 76 [107]130] 90 [111| - |275 311 311[201[317]207 108112] 80

Counts

[ 0 [ 50 [ 100 [ 250 [FS007]

F2 tile 1 heatmap of mutational frequency represented

Supplementary Figure S3

by number of sequencing read counts “counts”.



F2 Tile 2 heatmapofeowns| | | | | | | | | | | [ I I Y Y e || I Y Y B L1
Location | 158[159]160[161]162[163| 164 [165|166]167[168]169] 170 | 171172 173 | 174 [175[176]177[178]179] 180 |181] 182 | 183|184 ]185| 186|187 |188]189]190]191[192]193]194| 195|196 197] 198 |199]200]201]202]203 | 204 [205]206]207[208]209| 210211 | 212|213 |214|215]216]217
Mutation |[R | Y |G| F|R|[C| C [H|L|[K[N|T|[W|T|A[P|L[P|[P[E[T|[E|[L|S|R|QIM[T|[T|s[T|T|s|[T]|D M|{G|L|Q|A|A|Y[A[N|L|H|T|D|[Q|E|R|D|Y|F|[M|Q|R|[Y[R

* 125 73 239 196 226291 194 78 [271 250 280 281 226[316490] 238 65 [229[291] 51 | 0 [283] 64 [318 121 130[126 87 279

F 113 94| - [180 307458275 196 147 99 [246[334[265[318 292 313311 299246877205 80 [219] 75 | 77 [199]265] 83 [310. 311 T15[317] - [121[141[114[301[249.

W [191]306] 92 260 315[312 188 - |134[314] 185 134 166312 262 314 266 [569] 245 224]170[216] 85 | 56 [244[239 111|295 146260 154 93 [233]122[279

Y 97| - [134 206 224291 238 228 207 83 [226[384[275[263 238 263 233[280(609[234] 34 [216[101[102] 2 | - |97 314 213| - [241] 80 [156] 75 | -

P 199 166428255 297 179 227 - - 298[291 245 238] 85 6774 177] 93 [265 117[308] 161 98 [245]160[292

M 122 109 200 290 196 191 190 151[307 241292 268 - 240 - 97 85 | 61 [301[187] 47 [287 147] 14 [159] - [175[ 90 [282]306

T 122 83 192 279 - 300 138 128]290 282 285 - 89 [242] 86 | 84 [233[258] 56 272 148 34 [185[255[102] 77 [262

L 214 135|728 271 - 189 91 - 173 211 - 241[304 76 | - |194] 92 [255[167[120[261] - 129 [313[314] 160 176]259

v 138 198 237 309 296 149 165 115]264 185 302 315 56 [124]307 182354256 249289 191270257 140256

A 153 185 229 263 252 - [264 154[257 244 238(205[274] 69 | - | - [219] - [308 192 129]151[205[ 128[229

G 117 - 286 273 189 167 148 103 255 318 313 226 213| - [284] 80 [101[309]197[170|292 246[310 165 131168152285

(S ) 124 - - 277 177 206 147 39 276|297 261 232[279[273] 98 | 86 [259[287]103[304 143 204113 [183[293

s 206 [411[233 296 236 318 210 - - —[271 319246[261] 55 [112 220] 148 154]178 T12[161[128

T 128 114 273 256 303 - 258 128 - 279 -] - -] - 75 [198] 87 [138 210[230[310 - 153] 34 [173[266]153 ] 84

N 138 117[318[237 311 - [255 263 208 160 269 242 68 [186]105] 89 [221[214] 82 | - 271 40 [232]122[170] 69

Q 188 86 247 193 196 296 167]320(447282 - 254 264] 60 |59 [235]208] 78 [271 - 140[289]159[133| - [132]256

D 147 227 242 265 198 236 245 130[279 294 287[462[280 - 278 282| 76 | 158 [288 (263|200 - - 172] 99 [214]100[304

E 117[314] 135 216316 238 202 151 176 100[309] - [266] - 199 40[ 121[220[127] 86 |261[270] 90 [311 - 229(355[205 124[212] 70

H__[316 96 [302 - 301 200 195 184] 261 147 281 51] 87 [316264] 98 | 91 93 - 276 167 164] 105

K 106 101 212250 295] - 198 218 207 120 245 275 45 89 [262[208] 57 144] 3 [161]164[178]149[284[315

R - 115 - 242 226 202 171 287 - 243 9. 85 [299[243[ 142 - [149 203144 - -
F2 Tile 2 heatmap of counts, I | T ]
Location [218[219[220221222223] 224 [225[226{227|228[229| 230 |231[232] 233 | 234 |235]236|237[238]239] 240 [241] 242
Mutation |[D [V [ I [S|[S[F|[ G|G|K|[T[S|Y[D|A[D[N|R[P|[L|[L[V|[M|[R|S|N

* 292[ 170121115 174]216] 177 | 114[155[243] 78 [167] 82 | 98 258170 223 [102] 120

F 218[258]153[ 185115 - | 50 |106] 63 [165[181] 99 | 66 | 95 [290 301 153 [219] o1

W [263[203[114] 97 [103[213] 156 [250] 97 [208] 79 [ 79 | 98 [131 137]140 192 [ 67 | 88

Y 159[ 129146 108[296] 99 [121] 69 [258| 14| - | 112 [118 161[176 200 [247] 207

P 233[220]110[220[277]186] 99 | 51 | 86 161] 76 | 87 [147 - [135 251 [150] 126

M [226]191]193] 78 |125[169] 85 [106]128 84 [ 77 | 80 [141 170[174 [ 169 [140] 106

T 279[315] - [87[76 68 [113]107 96 83 | 66 [108[292 189 210 [ 83 | 199

T 235[230]116] 107|228 92 | 82 | 80 [274] 74 [ 93 [ 116 [ 161 - |- 111 [ 103

v 243110 127[223[ 171 74 81 [ 72 | 185 [250 226[165] - 184 [136] 111

A 306]122182[202224] 151 |218] 59 101[95[ 80 | - 168198 190 [173] 79 Counts

G 265[131[116[108[231] - | - |59 109] 59 192 137241 284 | 98 | 112

C__ |284[218[175|131[121[257| 80 [184] 57 122[167] 126 [166 171]284 142] 121

S 251(255[152] - | - |285] 64 [225]92 — 67 87 [220 242[236 256 | - [ 206 _ 0 _ 50 _ 100 _ 250 m

T 288[234[231130[135[173] 76 |107[110] - |155]102] 143 146[230 220 [108] 105

N 237(246] 118 72 [171] 91 | 63 [232 107] 93 | 164 [202 - 156227 259 [102] -

Q  [224[195[121] 97 [168[216] 101 | 81 [113 100 88 [ 83 [111 130[166 186 [126] 112

D - 140[125[109[209] 137 79 [253[ 113 [108] - [207] - 157]203 216 |122] 239

E 272187102246 214] 233 [236[316 62 | 52 [ 154 [149 140210 223 [126] 66

H 258172 108|101 [190] 118 |127] 87 132[238] 89 [165 149252 96 | 111

K |317]188[202] 94 [123[191] 124 [ 87 | - 111 ] 64 | 106 [157 174]182 165 [112

R [260[292[162] 70 [110[229] 175 [116[155 99 [ 82 [ 120 [210 - 192 - [125] 87

F2 tile 2 heatmap of mutational frequency represented

Supplementary Figure S4

by number of sequencing read counts “counts”.



F3 Tile | heatmap of counts
Location |246]247] 248|249 [250| 251 |252]253 | 254|255 | 256257258259 | 260 | 261|262|263 | 264|265 | 266 | 267|268 [269| 270 |271|272|273| 274|275 276 277|278 279 | 280 | 281|282 283 284 | 285 | 286 | 287 | 288 289 290 | 291 | 292293 [ 204 | 295 | 296297 [ 298|299 | 300 | 301 302|303 304|305
Mutation | S |G| Y |D|V]| D |G|T|[D|Q|T|S|L|G|[Q|F|S|G|R|[V|Q[Q|T|Y|K][H V[P|[R|[F|F|V|[P|E|[H|G|T|M|F|[T|L|A|L|[V|R|[F|P|P|T|[A|T|K|E|I[Q|Y|L|N[A
* 151|223 117] 99 | 84 | 68 [104] 81 | 56 [276] I8 [138]103| 56 [226]257|228] 55 | 98 | 79 | 125 [276] 66 | 67 | 100 [102] 105|215 91 | 72 | 54 | 34 [179] 38 [108[118] 78 | 93 | 95 46 | 61 [134]102[328] 32 [136] 18 | 46 | 49 [200] 114 |240|256] 83 [294] 120|146 170] 20
F 155[167| 177|109 137] 66 59 [167] 16 | 88 [109] 59 [114] - |330] 66 [144|153| 48 [196]107109] 32 | 56 [154]124] 89 | 77 | - | - |160] 52 | 89 [121] 57 |[130] 98 | - | 65 [103]105|169|335] 35 | - | 36 | 50 | 65 [151 131|213 145|144 172 [426]224187] 30
W 107[214[ 141 98 | 78 | 59 63 [162] 30 | 70 | 81 | 40 [144]204] 164 44 | 71 [ 80 | 43 |230[147] 43 | 49 | 44 [101]268] 57 | 60 | 80 | 20 |180] 41 | 81 [102|111|108|105] 68 | 51 | 28 | 189] 88 [342] 72 | 90 | 48 | 37 | 54 [177]127|176|164] 60 [307] 69 |112|140] 26
Y 163[215| - [174]122] 95 81 [193] 25 | 81 | 68 | 43 [154] 264|281 87 [130]125| 65 |185] 74 | - | 45 [120[178]160] 75 | 56 | 63 | 30 |143] 33 | 90 [203] 78 |100] 74 [101] 61 | 52 |116]139]299] 34 [103[ 36 | 54 | 74 [157]120|259]143] 78 [227] - [170]166] 19
P 161[258] 81 [105] 97 | 49 78 [174] 53 |188] 73 | 78 [174]229]264] 50 [101] 69 271[157] 67 | 66 |115]128[214] - | 68 | 68 | 22 [137| - |117[121[155130] 85 | 84 | 78 | 91 [237|178[309] 51 [114| - | - | 75 [217]128|208[173] 78 [341[ 110 173|122] 27
M 125[215] 97 [114[131] 52 87 [152[109] 90 [108] 69 [156]259258| 65 [137] 94 | 47 [215[105| 58 | 76 | 74 [104[307] 78 [113] 52 | 25 [185] 34 | 01 [ 82 | 95 [143| - |113] 50 | 66 | 153 98 [248] 64 [130] 39 | 52 | 50 [227] 134|200 184111 [299] 84 | 78 |166] 20
I 130] 134] 104 ] 76 [115] 79 83 [208] 24 [ 117 93 | 47 [147]272|264] 61 [127]174] 66 | 146|140 210 84 | 71 | 70 | 40 [172] 45 | 80 | 91 | 92 |153|142[133|152] 74 | 112 | 178|314| 30 | 98 | 35 | 57 [101| 161|161 |216]150| - |184] 62 |213[130] 15
L 140[256] 138 86 | 92 | 80 74 [197] 28 [171] - | 59 [342]280]203| 36 [226] 90 | 112 [239] 90 273196 108[ 119 | 117[137[129] 69 [175] 90 | 98 [147[124] 57 | - |187] - [309] 79 [185|344133| 79 [236]106|172|217 85 [321] 63 | - [186] 25
v 114[257| 102[122] - 126[199] 41 | 85 [100]135]120[205|203[105|148| - | 47 [162] 97 -~ |52 [ 7353 |68 | - |46 [125[104]T61[132[184]103] 71 | 67 [S88[ 85 | - | 30 [116] 45 [ 56 | 62 |48 86 [ 110213119 [281] 79 [142]132[ 74
A 93 [244[ 126182156 97 [175] 66 [140] 60 [131[107[234]182] 65 | 96 [224] 78 [221[164 367] 71 | 39 | 37 | 20 [237] 44 [110] 94 [181|212] 98 | 69 [144] 63 | - | 90 [366] 62 | 99 | 45 [ 61 [111] - [174]190]225] 70 [292] 77 [154]172] -
G 86 | - [103154] 95 | 197 185(209] 49 | 48 | 74 | - |114]208|197| - | 88 [101] 65 |263] 62 306 42 | 57 | 89 | 33 [132] 22 [182[132] - |134113] 63 | 65 | 49 |237| 75 [264| 50 | 97 | 29 | 56 | 74 [203 104 | 161|232 40 [308] 96 |198[220] 40
C 143[253| 141 92 [134] 120 89 [204] 39 [147] 89 [104[131[238|208|118[205] 64 | 50 |235[106 284] 38 [112] 60 | 45 [152] 55 | 85 [187|198162] 93 | 88 [105] 56 |247|110]299| 158] 80 | 16 | 59 | 52 [196]124|219[209 72 [297 181166212 33
S — [289[212[ 97 [100] 87 86 [134] 34 | - [157]160[191[310] - [108] 80 [ 74 | 68 [191[175 213 |[A14] 92 [ 113 [ 110|181 75 [101[176]238| 214108 |161|116| 34 |268| 81 [289] 75 [126]251[125| 96 [257198|251|213| 61 [313] 144212248 96
T 179]218] 99 [130[123] 96 83 [166] - [130]115] 73 [146]265[218] 65 | 59 [ 94 | 54 [163] - 236 137] 63 | 80 | 24 [178] 75 [ 69 [127] 75 | - [134] 93 | - |39 |180[131[317] 22 [ 92 | 89 [129] - [270] - [199]145[139]253109[163[204[109
N 109[252[ 111|193 [123] 141 191[203] 35 | 97 [140] 50 [117254267] 49 | 94 | 85 | 54 [181[113 197] 52 | 63 | 70 | 36 [198] 52 [127|181] 94 [147|108[110]122] 53 [130] 143|306] 38 | 93 | 67 | 66 | 99 |220]161[232[197| 80 |292|141[175| - | 29
Q 149[241[ 115 [ 110 [109] 84 62 | - |27 |61 |94 52| - 181|257 34 [132 78 | - | - |77 235| 90 | 59 | 50 | 19 [165] 45 | 93 [122[121|132|121] 97 [120] 55 |223| 62 [343] 44 [139] 91 | 90 | 70 [225]120|207[230] 55 | - | 90 |116|148] 16
D IS [ 11| - [173] - — [165] 33 [105] 83 [376] 99 [250[266]139|142[176| 82 [167]103 270| 79 | 47 | 48 | 25 [282] 45 [ 182 146|383 121[127] 89 | 71 | 54 |250] 73 [363] 33 [111] 20 | 84 | 80 [221] 99 [ 133|168 90 [265] 74 [178[219] 77
E 140[247[ 150|218 68 | 94 109[218] 29 | 98 | 80 | 62 [130]185|233] 49 [ 84 | 91 | 74 [190[107 297| 64 | 39 | 82 | 30 [151] 44 | - [105]125] 91 | 97 [110] 60 | 51 |269] 70 [291[ 44 [103] 29 | 55 | 84 [291] 94 [267| - | 61 [241] 89 | 190166 38
H 174]264[ 192 73 [ 94 | O1 82 [169] 37 | 85 | 89 | 52 [220]234]289] 51 |265] 87 | 142 [223[103 187 88 [218] 81 | 28 [148] 87 | 89 | - | 111 [119[139]114] 51 | 75 [124] 153|314 159] 127 41 [119] 74 |192|135]245|181] 85 |386]175]205|171] 25
K 128[170] 91 | 97 [114] 83 58 [219 145[103| 52 |180]270[268] 51 | 78 | 116] 125 [217] 94 [ 49 | - |86 | 99 [190] 51 | 68 | 44 | 28 [180] 45 [159|121] 91 [131[107] 96 | 55 | 46 [122]120256] 26 | 77 | 16 | 37 | 68 [216]113| - |204] 91 [250|112[168[252] 16
R 133|304 140 126|120 104 [179]173] 63 [194] 23 [160] 90 [109[189]202[238] 64 | - | 95 | 150 [297]149] 64 | 110 | 149] 126|227 74 | - | 66 | 28 |184] 71 | 95 [212|133|167|117|113] 88 | 60 [225] 136|30L| - |136] 44 | 66 | 61 |198109[191[194] 75 127]205[171] 59
F3 Tile | heatmap of counts
Location [306]307]308 [309[310] 311 |312|313[314[315|316|317|318|319] 320|321 322|323 |324]325| 326 [327]328329] 330 [331]332]333|334]335|336
Mutation | K |G| A|L [T | Y [T|[D|1|A[G|D|P|V|L|[Y|G|N|L|P|[ P |R|[E[I|S|M[K[D|V]|F|R
* 131 104]101]102] 69 | 115 | 113|129[102]200]192] 90 | 47 | 40 [142] 98 | 87 | 111 [336]177] 79 | 74 [219] 71 | 207 [100]103] 69 |102] 72 | 25
F 105] 78 [129168] 77 | 101 | 95 | 67 |156|195|173] 85 | 50 | 79 |229] 68 | 66 |113 [40L|142| 76 |116|111]| 77 | 240 | 65 | 51 [102|164| - | 41
W 84 [118] 69 [123] 69 | 107 |138| 104|101 |141|154] 85 | 57 [ 35 [171] 50 | 93 [139]270[135| 89 11385 |43 [ 213 | 73 | 53 | 66 [131]109] 56
Y 77| 77 | 98 [101]85 | - |124]169[127|209|208 (214 58 | 31 [124| - | 75 [130[337] 179 93 |94 |104] 58 [ 312 | 77 | 53 [291]123[133] 28
P 64 | 78 [121136] 84 | 98 |152] 74 [145[191[163| 88 | - |35 [167] 50 [112] 87 [297] - | - [136] 99 | 54 [ 369 | 94 [104[135] 76 | 59 | 83
M 116] 69 | 69 [160] 77 | 96 | 114104123 |246[201] 99 | 45 | 31 [187] 48 | 88 [130[351[160] 75 125129315 235 | - |106] 88 [114] 52 | 39
T 114 91 [106[152[135] 65 [309] 112 - |259|210]116] 55 | 81 |158] 41 | 52 [164|384]125| 68 115 87 | - | 227 |284] 61 | 84 [172|114] 34
I 90 [ 68 [125] - [122] 81 |[125]107] 94 [213|154[101[131] 31 | - |70 [ 99 [107] - 233 [190]106] 87 [ 270 [ 116] 72 [110]156|279] 117
v 72 |144| 158|187 64 | 58 | 110|135 149 |281|221[206] 49 | - |174] 43 | 171[154|397] 155] 80 | 81 [175|112] 205 [183] 64 |141] - [235] 53 Counts
A 73 [123] - |153[265| 71 [220]154|147| - [195]97 [ 82 [ 60 [177] 34 [120]100[322[191| 234 | 90 [173] 55 | 267 | 65 | 76 [120]196] 83 | 63
G T13] - [161]88 [ 60 | 80 |146]172]135[272] - [139] 69 | 32 [130| 57 | - |121[314[143| 57 [110|211] 63 | 226 [ 105] 56 [236 79 [ 80
C 66 [160[147[136] 93 | 77 |146] 84 [137239[298] 63 | 64 | 19 [184]159162[156]265[155] 50 104] 91 [ 3387 89 | 62 [140] 92 [366]230 _ 0 _ 50 _ 100 _ 250 m
S 104] 94 [196|180155| 74 |181[115[172|257[370]104[129] 56 |247] 61 |195|186]371 254[108[A25] - |84 | 86 [113[127|219] 140
T 82 | 67 [156]120] - | 51 | - |105]167|271|251] 93 [191] 48 [168] 85 | 113|144[349]229] 171 [104]122| 88 [B51 142|112 108]102[110] 27
N 179] 49 [112[139] 76 | 93 |208]208 155|204 [218[222] 52 [ 20 [164] 90 [ 90 | - [295[134] 77 [ 95 | 90 [169] 252 | 97 |251[272| 145] 89 | 28
Q 70 | 80 [ 84 [149| 71 | 62 |115|157| 111 |224166|113| 56 | 6 |155] 48 |[101]103|261 298] 260 [105|123| 60 | 240 | 70 | 92 [122[139] 44 | 61
D 91 [164[151[119]49 | o1 |154] - [121|311288] - | 58 [101|164] 57 [485]152(298]200] 78 [103[160| 94 [ 251 | 97 | 34 | - [400] 79 [ 23
E 198 124[ 105 [120] 80 | 70 | 183|169 147|247 242|161 53 | 28 [128] 36 | 98 [140[344[161| 49 |85 | - | 62 | 217 | 85 | 111|263] 185|104] 27
H 112] 79 [142[105[110] 111 | 180|130 148|238 165|117 [123| 31 | 145|122 84 | 96 [290|206] 87 91 | 81 [296 | 59 | 82 [157]136] 81 [220
K — 73 [ 92 [122] 77 | 88 |122|181[111 203|231 87 | 44 | 29 [141] 46 |124]174[311[166] 77 |117[242] 56 | 176 [165] - | 75 [118] 69 | 29
R 111 74 | 99 [114[111| 63 | 148|113 |144]212219]105] 73 | 52 [150] 41 | 139111 [278[274 |20 - |117] 53 | 278 | 18] 153|139 112]105] -

F3 tile 1 heatmap of mutational frequency represented

Supplementary Figure S5

by number of sequencing read counts “counts”.



F3 Tile 2 heatmap of counts
Location |337]338]339 | 340| 341|342 343 | 344|345 | 346[ 347 348 |349|350|351 352|353 |354] 355 [356]357|358|359|360[ 361362 | 363 | 364[365| 366 [367|368[369|370|371|372|373|374|375|376|377| 378|379 385[ 386387 388389390391 |392[393[394[395]396
Mutation | S [G|[D|[S|S|K|[K|F|K[T|[A| E |[G|[Q|W[Y[R|Y|A|[P|S|Y|V[S[P[A[Y|[H[L|L [E|G|F[P|[F[T|[Q[E[P|[P[S[G[D LIT|[R[H|H|[D|[Y[D|Q[C[F[Q

* 43 32 | 62 [125143[109] 72 [ 56 | 65 | 90 | 52 | 205 |32 [116]193] 70 | 63 | 96 | 44 [122[156]123[119] 89 [162] 30 [ 207 | 37 [134| 25 [139] 49 [152| 69 | 50 | 71 [123[151|148[259] 88 | 73 | 36 163 | 231|161 [ 144] 55 [171[252]107[113] 95 | 54 [152
F 97 [ 3429 [ 83 [155[110[ 24 | - | 1T [141] 50 | 114 [ 31| 64| 68 [ 56|48 |94 | 55 |118|150(106]143[122[129] 52 | 253 | 60 [150| 62 [123]27 | - [ 46| - [102] 36 | 88 [118[246] 67 | 76 | 46 193[217] 92 | 73 | 69 [172[242] 99 [ 80 [116] - |22
W 61| 35 | 44 [173[150]133] 27 | 76 | 40 [109] 57 | 151 |25 [46 | - [29 [ 57 | 70 | 45 |119|145| 84 [139] 64 [112| 81 [ 205 | 62 [143| 26 [104] 39 |119] 89 | 81 | 42 | 45 | 74 [169|240[ 38 [107] 41 [113] 46 [ 172|171 173|173 | 189|203 |131] 64 [159208] 82 [ 96 [109] 50 | 34
v 116 34 [ 91 | 61 [187] 94 |32 | 32 | 16 [173] 68 | 151 [30 [ 6595 | - [ 64| - | 54 [104[116] - [124[126]156] 88 | - |121[155] 23 |97 | 37 [195] 55 [135] 57 | 47 [110[114[283] 67 | 93 | 79 | 66 | 46 [205[259 190 118[267[119 [193[118[300] - [142] 68 [125] 94 | 33
P 121 26 | 36 [244[251[136] 31 | 76 | 40 | 99 | 54 | 150 | 32 |90 [ 88 [21 [ 79 | 65 | 93 | - [219] 56 [112[133] - |79 [ 198 | 68 [184] O8 [108] 38 [142| - |95 [ 65 55 [105] - | - |90 | 67 | 45 [ 77 | 44 |[174|230201[200] 159|183 125] 78 [206[273[ 112[114] 66 | 31 | 61
M 57 [ 1840 ]129]99 | 13193 | 54 [102[169| 57 | 136 |27 [ 78 [ 87 | 54 |114]| 69 | 63 |95 [133| 57 |113]| 68 |155[ 74 [ 182 | 58 [140| 14 |95 | 64 | 91 | 63 | 66 | 88 | 52 [111[163|259| 54 | 88 | 57 |122| 50 [201 (227 [181|138[204|164|131| 85 | 183 [287[100| 78 [ 81 | 70 | 17
T 36 | 3150 |42 [T19[112[ 24 [ 65 | 12| - |83 | 126 |42 |43 [ 75|35 |60 [ 70 | 47 [112|122[103|168] 85 [158] 69 [ 173 | 63 [176] 74 | 97 | 45 |147] 68 | 65 | - | 44 | 87 [125|203] 68 [105] 37 | 44 | 62 [172|195261[172| - | 99 [110] 59 [187[228[ 118 88 | 84 | 61 | 20
T 69 | 23 | 51 [328[ 173182 25 [140] 24 [122] 56 | 117 | 17 |137|WB6Y 26 [ 90 | 60 | 84 | 183|211 61 [123] 63 [168] 73 [ 195 [143] - | - |94 | 34 |255| 118 |18] 86 | 90 | 99 [285|270] 67 | 83 [ 32 | - |105|162|312262| - [195[219|185] 96 [ 181 [250] 149|113 82 [195] 66
v 46|84 | 74 [139[102[104] 35 [124] 25 [189|214] 303 | 85 | 71 | 73 | 35 | 58 | 64 [WGGA| 112141 57 | - | 67 [128[130] 191 | 79 [117] 26 174|111 [105[ 75 [ 70 [119] 49 [T61[187[233] 45 [ 69 | 75 [ 95 | 40 [241|156] - |164|268]157|106] 62 [193[202159]116] 64 [ 69 | 4
A 80| 69 | 88 [197[ 122|110 40 | 56 | 34 [155 - | 18I |52 |53 [O8 [ 19 [71 | 51| - [102|154] 82 [190]102[151| - | 188 | 85 [105] 27 [115] 44 |123[T11] 54 | 66 | 33 | 114|229]196] 62 [103] 56 [100] 36 | 163 |126|245| 84| 146142104 ] 55 [137|287]129]132] 68 | 44 | 25
G 45| - |72 [101[148[133[ 44 [ 47 [ 23 [163] 77 | 210 | - |59 [180] 15 [ 81 | 42 | 109 [103|114] 74 [174] 76 [162[107] 170 | 88 |92 | 35 [176] - [160] 60 [104] 92 [ 80 [173[149[177] 40 | - | 75 | 84 | 56 [210|185]166]205]240[192]122] 61 [209[202[281] 95 [ 91 [29 | 1
78 [ 99 [ 49 [103[159[ 12225 | 78 | 15 [187[113| 127 |152] 66 [167] 82 [112] 94 | 73 | 97 [145|151[122] 95 [112] 55 [ 243 | 60 [104] 20 [133] 88 [156] 60 | 93 | 81 | 76 [102[164|264| 81 [192] 45 | 57 | 48 [ 165|336] 171 152|156 [434] 127 88 [218[271[135[133] - [92 [ 19
- [109[ 42 [~ |- [136] 48 [102] I8 [T11[170] 122 |93 [ 58 [I15] 31 [100] 71 | 100 [196] - | 87 [129] - [194[128] 208 | 68 | 87 | 26 |127]106|226]105[137] 65 | 63 | 87 [228|316] - [169| 81 [179] 71 |202|253 203|166 187|219|147] 62 |256260[ 159|111 |163[139| O
T 64| 32| 40 | 94 [137]145] 89 | 43 [104[174[177] 109 | 19 | 39 [109] 30 [ 59 [ 61 | 149 [185| 152|118 |130] 87 [250{149] 218 | 65 [ 76 | 37 [113] 56 | 132| 119] 61 [148] 45 |142[272|329] 58 | 72 | 63 | 56 | 51 | 164|279]217|160[328130[182] 75 |280|258|169] 85 | 71 | 55 | 12
N 44732 | 78 | 58 | 75 [169] 61 | 36 [102|188] 79 | 163 |43 |49 | 80 | 55 |77 | 82 | 31 [135[126] 53 [123] 50 | 146] 49 [ 216 | 99 [ 97 | 30 [101] 50 [120] 48 | 81 | 66 | 42 [109|184[258] 54 | 77 | 77 | 74 | 60 173|203 |225| 158|243 137|203 [ 177|276|274|200[ 121|101 54 | 18
Q 32 [ 13 [ 50 [176]131[241] 88 |50 [ 49 [O1 [ 79 | 152 |38 | - [ 95 |37 [ 75 | 85 | 80 [146]127] 84 [162] 83 [136] 37 [ 225 | 72 [132] 35 [112] 45 [120]120] 88 [ 61 | - |117[284]276] 60 | 85 [ 61 |99 | - |159]222215]152|166]160]132[130[228[265| 91 | - [ 97 50 | -
D 78 [169] - [110[139] 91 [ 46 |93 | 19 | 188|185 [WSBGA o1 | 75 | 52 [ 39 | 75 | 64 | 90 | 147|102 86 [212] 89 [154[147| 182 | 99 [129] 26 [137|118|112] 62 | 68 [112] 43 [151|174|274| 78 [216] - | 83 | 73 [259]179]221|126[189[165|147| 90 | - [250] - [112| 80 [ 44 | 10
E 43 | 49 | 115[107[117[213] 64 | 47 | 135]| 144|108 - 24 [ 84 [104[43 [110] 61 | 89 |116]114]103[173| 82 [167| 69 | 180 | 99 [104]| 26 - | 63 [146| 64 [ 75 | 73 | 59 | - |167|257| 67 | 85 | 64 | 48 | 98 | - |228]|237|141|267[222[155| 82 [169]|237|219| 81 | 84 | 81 | 38
H 56| 16| 79 [ 89 [131[128] 20 | 64 | 30 [135] 85 | 117 | 28 |126] 84 [182[187] 96 | 92 [207] 135|261 |139] 88 [218] 61 [ 260 | - [196] 64 |93 [ 35 [133] 78 | 70 | 92 [139] 109|138 [334] 61 | 86 | 56 | 77 [132|203 [396]209| 147|206 [284] - | - |237[333] 146[131] 90 | 37 [104
K 50 | 3431 [57[90] - | - [ 35| - [123] 75 | 214 | 26 |114] 94 [ 47 [93 | 67 | 56 [130|136] 82 [117] 83 [176] 69 | 181 | 61 [126] 30 [170] 51 |[149] 55 | 83 [117] 90 [190]133|235| 88 [ 92 [ 33 | 50 | 114 |345|243[194[T01[261[177[119] 85 [123[279[123[124] 67 | 52 | 35
R 49 [49 | 24 [137[161[172] 92 | 66 [106]138] 75 | 102 | 28 |145[208] 25 | - | 50 | 49 |123|125] 70 [172] 67 |147] 80 | 222 [211]163| 33 |106] 61 [111| 74 | 77 | 53 [229] 84 [222[279] 59 [157] 35 | 78 [318] 176] - |134[184]178| - [219]102[197[253[170 169|111 66 [168
F3 Tile 2 heatmap of counts. | [
Location [397]398]399 [400 401|402 403 [404[405 406|407 | 408 |409[410411 412|413 [414| 415 [416|417 [418 419|420 421|422 | 423 |424|425[ 426 |427
Mutation VIQILIL|IQ[W|N[S[Q|V K FIN[VIT|IV]Y R N|L|[P[T|T|R|D S I |M| T S
* 24 [ 43 [100] 78 | 27 205[141] 57 [104] 61 | 86 | 71| 98 | 51 [117]287[323] 99 [133] 63 | 98 |249]209[ 100|124 81 [246] 81 |184
58|04 [ 22 [142[ 69 [ 24 [40 [99 38 [ 59 [ 93 | 87 | - |59 | 38 | 63 [296]193| O1 [140] 77 [105|202|176]142[127| 260 [141[167] 162 [101
W 20 [ 54|45 [ 51|24 29| - [134] 67| 80| 63 | 42 [172] 56 | 89 [116|186]232| 149 [164| 92 [118[166|187]123| 93 | 227 | 96 [251] 104 [151
Y 83 |48 [ 19 [ 66 | 11|54 [ 60 [179] 34 [ 36 | 66 | 53 |82 [157] 47 [119]262| - | 129 [171] 71 |113 [225[174|125[127] 266 101165 146 | 82
P 90 [ 39 |57 [ 77 | 27| 48 | 52 [132] 45 [102] 74 | 63 [103] 80 | 63 [170[231]162] 151 [159|181| - |197|334]166] 91 | 301 [109]217] 181 [250
M 14 [ 86| 50 [107] 69 [ 34 [ 76 [125] 61 [100] 61 | 85 |85 | 32 | 83 | 96 |318]266] 143 [211[141[122[222]167| 152|121 | 295 [403] - | 186 [177
T 25 [177] 24 [ 68 | 15 [ 34 | 58 [177] 90 | 59 [133] 90 | 72 [128] 35 [251 222[ 74 |163] 96 [106]325[238] 7 [111|325| - [379] 241 | 73
L 18 [40 [ 82| - | - |67 [104[120] 42 [109117| 64 [145] 34 [101] 89 |258[194] 247 [212] - 179163 [312] 105 [[SI9 118 [275] 138 [214
20 - |42 [O1[ 12306512673 | 72| - | 108 [93 [ 65| - |89 | - [262] 130 [171|115|164[222| 144|158 |160] 231 [125342] 93 [162 Counts
A 31 [141] 24 |89 | 38 [ 38 | 46 [138] 53 | 74 [128] 103 |105] 94 [138|197[301]227| 154 [144] 94 [213 [401[376] 124116381 | 71 151 4301253
G 28 [ 68 | 16 | 51|23 [ 20 |42 [144] 76 | 31| 65 | 88 [124|178] 94 |193182[146] 174 | 180|109 (133 191156161 |162| 306 [ 146[198] 167 |123
C 52 [38[28]99| 24|26 (152(126( 88 |47 |56 | 74 [139] 94 | 89 |114|253]|244 204| 64 [148[166[163[259[105| 198 {119 (262 211 |121 _ O _ mo _ HOO _ NMO I
S — |58 36 [125[ 85 [ 33 [ 54 [196] - [ 59 [ 89 | 71 |157|166] 63 [218[231[288] 204 [232] 79 [ 238101 - [156]248 -
T 87|56 [ 39 [ 60 | 19 [ 59 [ 57 [114] 71| 62 [ 85 | 62 |93 [125[ 35 | - [298[261] 136 [168] 91 [223| - | - 165|108 [ 345 [184[265] - [127
N 285332 93|21 (37 [75| - [ 71 54|80 | 151 [119] - | 57 [363]254[299] 110 | - |121[157]235]208149[192] 318 [ 170|219 189 [102
Q 1937 | - | 84|19 - [71 [108] 60| - [40 | 96 [113] 90 | 35 [138193] 68 | 56 [172|127[256]169| 162133 | 112|268 [ 115 [230] 135 [143
D 30 [ 67 [20 [61 | 12 [29 |63 [245] 89 [33 [ 84 | 90 |57 [195] 73 [102[198[238] 135 [338] 131 | 86 [175[197]102] - | 235 | 101[216] 169 126
E 33 |44 [ 37 [110] 40 [ 30 [ 56 [138] 65 | 62 | 94 | 183 | 86 [ 149[130[101[240[254] 151 [188] 97 | 91 |216]226]125|161| 342 | 86 [243 85 |99
H 22 | 5175 [ 72 |26 | 93 [ 63 [128] 66 [173] 60 | 88 | 75 [165] 45 [100[241] 79 205[ 116 146[213 [ 189|197 | 124 | 318 [ 110 |261| 155 | 83
K 2268 | 44 | 63 | 15| 68 | 55 [234] 30 [158] 45 | - |52 [135] 35 |147255[240| 65 [346]109] 96 [180[218|117| 95 | 288 | 106|274] 118 [110
R 37| 58 [145] 84 [ 22 [178[176]176]105[ 145] 78 | 136 | 90 |127] 69 [149[256]168] - [178|110|183|208175 - | 89 | 311 [126]307] 150 [161

F3 tile 2 heatmap of mutational frequency represented

Supplementary Figure S6

by number of sequencing read counts “counts”.



Gl Tile 1 heatmap of counts
Location | 2 [3 [4[ 5 [6 [ 7 [ 8o ol 2131415617 [18[19]2021[22]23[24[25[26[27[28[29]3031[32]33]34][35][36[37[38[39][40]41[42][43[44][45][46][47[48[49] 50 [51[52]53
Mutation | F [ Q [T| F [ I [S|R|H|N|S|N|[F|[F[S[D[K|[L[V[L|T][S S|T|L|Y|F|D|S|[L[T|[V[NJ[A[G[N
* 29 |89 [4[ 73 [45[35[28[23]23] 96| 50 | 71 [140] 82 [ 67 [ 34 [35[ 80 [110] 29 | 86 157 45 [212[272|334] 115[100[ 83 [ 7 [20 ] 24 [32] 2635
F - [30 6] - [104[108]30 |21 [28] 64| 36 [ - [ - [87 [ 69 [ 1039 [195[129] 34 [110 59 |35 [169 125177 12 @9 21 |39 [42 [ 49
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G1 Tille 2 heatmap of counts [ ] ] [ [ [ |
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* 19 [123] 96 | 96 [200]139 334 223 98 218 75 | 79 [315[193]266]231
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F1 heatmap of counts |
Location 1 2 3 4 5 6 7 8 13 18 20 21 22 23 27 7 28 29 | 30 31 32 33 34 37 38 39 5 52 53 54 58 | 59 [ 60
Mutation M N 1 Q T A H L F L A G R L 1 T 1 S T T 1 A G R L S P G L A
E .76 | 0.5 .56 0.62 [ 0.56 | 0.25 [ 0.31 .70 M O] 117]1.31 1210.55]0.12 [ 4810.8410.2310.48 [ 048] 0.89[0.31 36[0.38]0.35 .19 [0.69 [0.7: 37 19]0.: 16
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K 35]0.: A .69 | 0.9¢ 2 .82 | 1. .87 0. 20 7 Al .17[0.27]0.24]0.29 | 0.55 .30 2 9 .39 [0.77 | 0.¢ - 6 8
- .69 | 0. K .41 6! I 0411 .91 07 2 7 . .1710.35]0.14]0.75 [ 0.37 .26 .55 8 .38 [0.67 5
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F1 heatmap of counts
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L] 28 [ 0.2¢ .20 0.31 14 0.14 1 2 [0.2: .07 ] 0.10 1710.55[0.19 5710.41]0.39 9] 0.40 [0.230.37 .43 10.34 ] 0.2¢ .27 ] 0.49
F 4310.2; .38 0.38 - 8| - ]0.08 4 91 0.2: .05 | 0.08 19 0.18]0.27 | 0.6: SH[031] - 8 [ 0.28 1910.26 | 1 6] 0.24 [ 0.3 30[0.51
w 710.: .16]0.21 910.02]0.03 4 1 .04 | 0. 410.07]0.14 [ 0.3 4 31031 1[0.42]0. .33] 0. 9 [0.30]0.1 .08 ] 0.34
Y 3 .37]0.24 - .04 2] 0.4 .05 | 0. 6] - . 54 5! I 81 0.13 |1 4] 0. 410.30[0.3 .22] 0.44
P 5 . . 04 ] 0.0 - 9 ] 0. 4 5 Al 4 10.4: 9 7]0.29 0. 1]0.29]0.: - 42
M 0 1]0. .. 04 ] 0.0 8 1 5 | 0. 2 8 A 6 | 102 9] - .49 [ 0. 0 7[0.28 0. 42
[l - 5] 0. . 2 ). 8 8 7 6 7 9 7 - I 3]0 .26 3 310.23[0.44 51
L . . 1 X 4 5[0.12]0.10 0 8] 0. 3! 8 5]0. 8 .23 2 10.29]0.20 -
v . .2: 3. 1. - 5 7]1007]004] - .26 0 9 17 41 0.: .27 [ 0. - 9 [1.03[0.29] 0. .47 H
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.. 2! 4 1 610.04]0.14 7 810.04]0.08]0.18 - 4 2 30 8] 0. .38 - [0.25 2 10.93]0.24 | 0. .31
. .3 5 14 .12 | 0.06 9 4[0.17]0.08]0.21 0.60 9 7 97 7 2! .23 10.55[0.24 4 [0.4310.27 0. .44
- 39 35[0.27 6] 0.03 7 s 7 5 [ 0.10 0.25 1 .83 44 10.08 [ 03¢ 3 [049]0.17 [098 ] 0.53 1 3] 0.40 _ O _ ONM _ Om _ w
017 - 0.26] - [0.08]0.03]0.06 [0.33]0.25]0.03[0.04]0.17[0.090.17[0.67 [0.18 [0.16 [0.69[0.38[0.27[0.15] 0.36 [ 0.17[0.21 [ 0.15[ 0.05 [0.65| - [0.68] 0.41
0.1910.47 0.33]0.22]0.07[0.04[0.04 [0.14[0.28 [ 0.03 [ 0.10 [ 0.12]0.12]0.25[0.70 [ 0.15[0.24 [ 0.59 ] 0.53 [ 0.29 [ 0.04 | 0.66 | 0.48 [0.28 [ 0.20 | - 0.58]0.43]0.39]0.41
Q 0.17]0.20[0.14 | 0.26 0.29/0.22]0.05]0.05 [ 0.03 [0.20 [ 0.36 [ 0.09 [ 0.07 [ 0.17 | 0.09{ 021 [0.49 | - [0.19[0.44|0.36[0.25[0.12 | 0.49 | 0.21 {0.27 [ 0.15| 0.40 | 0.50 [ 0.29 | 0.31 | 0.57
D 031 - 022025 0.37[0.21]0.04]0.0970.16 [0.19]0.31]0.08 [ 0.16 [ 0.26 [0.12[0.49 | 1.21 [ 0.13[0.28 [0.54 [0.42[0.39[0.07[0.33 [ - [0.51]0.27[0.54 [0.54][0.38[0.30] 0.35
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. a 117[0.30 [0.20 [0.13 -~ [1.04]020[035 [141[112]0.45 61]0.33[0.17[027[011[009 [0.14[0.01 | - 033 [0.18 [0.66 039 [0.25[0.13 [0.60 [0.25 [129| 1.14
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Q 3005t 31]0.53]048]0.95[027]0.51[0.72[0.45 | 0.64 | 1.10 [1:40] 0.62 | - [1.03[098[0.67 [1:600.85[0.64 [0.89 [ 0.41 [0.65 [0.81[0.42[0.10[0.64| - |0.09[0.38]0.33[0.13 [0.44 [0.91 [1:29[1.00| 101 - [0.68[085]0.22[0.46[0.26 [0.21 21041067
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T 046038 [0.37]0.21 022|028 012 [0.17 [0.18 | - 025 [0.16| 0.23 [0.59 [0.71 | 67| 1:21 [ 1.01 [ 0.23 [0.37 [ 1.14]0.75 | 0.35 [ 0.17 | 0.17
N 0.61[0.38[0.39]0.19]0.12[027 | 0.15 [0.10 [0.37 [0.73 | 0.17 | 0.15 | 0.26 [0.32 [1:26] - | 1:43[0.77|0.250.36 [1.02] 0,59 0.42 [0.16| -
Q 036031 [0.19]0.16]0.27[0.35 | 0.16 [0.13 [ 0.18 [0.60 [ 0.16 [ 0.14 | 0.13 [ 0.18 [0.76 [ 1.02 | 154 0.73 [ 021 [ 0.7 [ 1.01 [ 0.68 | 0.30 [0.20[ 0.18
D - [058]022[020[0.18]0.34]022 [055[0.13 [041[0.18[0.17] - [033] - W61[071[0.25]0.33 [T4T]0.74] 0.35 [0.20 [ 038
E 0.69[0.440.30{0.16[0.39 034 0.37 [0.38 [0.51 [ 0.56 ] 0.10 [ 0.08 [ 0.25 [0.24 [0.82 .55 [0.80]0.22[0.34 [1.06{ 0.72[ 0.36 [0.20 | 0.11
H 0.64 (041 [0.28]0.17[ 016|031 0.19 [0.20 [0.14 [0.64 [ 0.21 [ 038 | 0.14 [0.26 [0.69 | 1.54 0.83024[040[0.78 [0.82 [ 105015 [ 0.18
K 0.51[0.30[0.32[0.15[0.20[031[ 0.20 [0.14| - _[0.70[0.18 [0.10[ 0.17 [0.25 [0.64 1.52[0.80[0.28[0.29 [1.06] 0.0 0.26 [ 0.18 [ 0:95
R 042[047[026[0.11 [0.18[0.37] 0.28 [0.19 025 [0.71 [ 0.16 013 0.19 [034 [0.72 [ 1.60] - [T11]051[0.67[1.17[142] - [020]0.14
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Supplementary Figure S12

F2T2 fragment.



F3 Tile 1 heatmap of counts
Location | 246 | 247 | 248 255 | 256 | 257 | 258 266 | 267 | 268 | 269 275 278 | 279 | 280 283 | 284 | 285 288 | 289 | 290 | 291 | 292 | 293 | 294 | 295 | 296 299 | 300 | 301 | 302 | 303 | 304
Mutation G Y Q T L Q Q T Y R v P E T M F A L R F P P T A 1 Y L N
* 0.57]0.840.44 1.04]0.07[0.5210.39 0.47 |1.0410.25[0.25 0.27 0.68]0.14]041 0.35]0.36[0.33 0.51]0.39[1.2410.12]0.51 [0.07]0.17[0.19 [ 0.76 0971031 [1.11[0.45[0.55[0.64
F 0.5910.630.67 0.63]0.06|0.33 [0.41 0.18 [0.74]0.40 | 0.41 0.29 0.60{0.20)0.34 0491037 - 0.40]0.64 [127]0.13| - [0.14]0.19[0.25 [0.57 0.55[0.54[0.65 [ 1.61[0.85[0.71
W 0.40]0.81[0.53 0.61]0.11]026[0.31 0.16 [0.87]0.560.16 0.23 0.68]0.15[031 0.41]0.400.26 0.71]0.33 [1.2910.27]0.34 [ 0.18 [ 0.14 | 0.20 [ 0.67 0.6210.23[1.160.26 [0.42]0.53
Y 0621081 - 0.73]0.09 031 [0.26 025 [0.70]028 | - 021 0541012034 0.38]0.280.38 0.4410.53 | 1.13(0.13[0.39]0.14|0.20 [ 0.28 | 0.59 0.54[029]0.86]| - [0.64]0.63]0.07
P 061097031 0.66]0.20[0.71]0.28 I—.QN 0.59]0.25 0.26 0.52] - 044 0.49]0.3210.32 0.90]0.67[1.17]0.19]0.43 | - - 10.28]0.82 0.6510.29[1.2910.42 [0.65[0.46 | 0.10
M 0.47]0.81)0.37 0.57]041]034[041 0.18 [0.81]0.40]0.22 043 0.70{0.13]0.34 054] - 1043 0.58]0.37[0.94[0.24]0.49 [0.15[0.20 [ 0.19 [ 0.86 0.70 [0.42[1.13]0.32[0.29 [ 0.63 | 0.08
1 049]0.510.39 0.79]0.09 0441035 0.25 [0.55]0.53[0.11 0.27 0.65]0.17]0.30 0.58]0.5410.50 0.42]0.67 [1.1910.11]0.37[0.13[0.22]0.38 [ 0.61 0.57] - 10.70]0.23 [0.800.49 | 0.06
L 0.53]10.97]0.52 0.74]0.11 [0.65] - 042 [0.90]0.34]0.19 0.41 0.52]0.490.26 0.37]0.56 | 0.47 0.71] - [1.17]0.30]0.70 [1.30]0.50 | 0.30 [ 0.89 0.821032[121]024] - [0.70]0.09
N 043]0.97]0.39 0.75]0.15]0.32]0.38 0.18 [0.61]0.370.19 0.28 - 10171047 0.50]0.70[0.39 0.25 I 032] - [0.11]044]0.17/0.21]0.23 ! 0.8010.45[1.060.30[0.54]0.50 | 0.28
A 0.35]0.92]0.48 0.66]0.25[0.53]0.23 029 [0.83 031 0.15 0.90]0.17[0.42 0.80]0.37[0.26 - [034]1.38/0.23[0.37]0.17[023[042] - 0.85[026[1.10/0.29 [0.58 [0.65]| -
G 032] - 1039 0.79]0.19]0.18 [ 0.28 0.25 [0.99 0.19 0.22 0.50]0.08 0.69 0.51]0.43]0.24 0.90]0.28 [1.00{0.19]0.37[0.11 [0.21 [0.28 [ 0.77 0.8810.15[1.160.36 [0.75 [ 0.83 | 0.15
C 0.54]0.96 [ 0.53 0.77]0.15[0.56 [0.34 0.19 [0.89 039 0.42 0.57]0.21[032 0.61]0.35[0.33 0.93]0.42 [1.13 [ 0.60 | 0.30 [ 0.06[0.22 [ 0.20 [ 0.74 0.7910.27[1.12 ] 0.68 [0.63 [ 0.80 | 0.12
- |1.09]0.80 0.51]0.13] - 1059 0.26 [0.72 0.22 0.35 0.68]0.28 | 0.38 0.81]0410.61 1.01[031]1.09]0.28 [0.48 |0.950.47[0.36 | 0.97 0.8010.23[1.18]0.54 [0.80[0.94 | 0.36
T 0.68]0.820.37 0.63] - [049]043 020 [0.62 022 0.24 0.67]0.28[0.26 - |051]035 0.68]0.49 [1.20{0.08 | 0.35[0.34[049]| - [1.02 0.55[0.53[0.96 [0.41 [0.62[0.77 [0.41
N 0.41]095]0.42 0.77]0.13]0.37 [0.53 0.20 [0.68 0.35 0.24 0.75{0.20] 048 0.56[0.41]042 0.49[0.54[1.16[0.14[0.35]0.25[0.25 [0.37 | 0.83 0.74[030[1.10]0.53 [0.66] - [0.11
Q 0.56]0.910.43 - ]0.10]0.23]0.36 - - 023 0.22 0.62]0.17]0.35 0.50]0.46 | 0.37 0.84]0.23 [1.3010.17]0.53 [ 0.34 [ 0.34 0.26 [ 0.85 0.871021] - ]0.34]0.44]0.56 | 0.06
D 0.45 [17810.42 0.62]0.12/0.40]0.31 0.63 030 0.18 1.07]0.17 [ 0.69 0.46]0.48 | 0.34 0.94]0.28 [1.3710.120.42 | 0.11 | 0.32 0.30 [ 0.83 0.630.34/1.000.28 [0.67 | 0.83 | 0.29
E 0.53]10.93[0.57 0.82]0.11[0.37[0.30 0.13 0.15 0.57]0.17] - 0.34]0.37[0.42 1.02[0.26 [1.10]0.17 [0.39 [ 0.11 [0.21 [0.32 | 1.10 - [023]0.91[0.34]0.72{0.63 [0.14
H 0.66]1.00]0.73 0.6410.14]0.32[0.34 0.70 0.82 0.56]0.33]0.34 0.45]0.53]0.43 0.47]0.58 [ 1.19]0.60 [ 0.48 | 0.15 [0.45[0.28 | 0.73 0.68 [0.32]1.46[0.66 [0.77]0.65 [0.09
K 0.48]0.64[0.34 0.83 0.55]0.39 0.47 |0.82 0.19 0.26 0.68]0.17 | 0.60 0.49]0.400.36 0.460.45[0.970.10]0.29 [ 0.06 [ 0.14 | 0.26 [ 0.82 0.7710.3410.94]0.42 [0.63 | 0.95 | 0.06
R 0.50]1.15]|0.53 0.73]0.090.60 [ 0.34 057 |1.12 0.24 - 0.70{0.27] 0.36 0.63]0.44|043 085051 |1.14] - [0.51]0.17]0.25[0.23]0.75 0.73 owx!QBx 0.77]0.65[0.22
3 Tile 1 heatmap of counts
Location | 306 | 307 | 308 315[316] 317 318 326 329 335
Mutation G A A G D P P 1 F
* 0.49]0.39[0.38 0.76]0.73]0.34[0.18 030 0.27 0.27
F 0.40]0.29 [0.49 0.74]0.65[0.32[0.19 029 0.29 -
W 0.32]0.45[0.26 0.53]0.5810.3210.22 034 0.16 0.41
Y 0.29]0.29[0.37 0.79]10.79 [ 0.81[0.22 035 022 0.50
P 0.24]0.29 [ 0.46 0.72]0.62[033| - - 0.20 0.22
M 0.4410.260.26 0.9310.76[0.37[0.17 0.28 L19 0.20
1 0.43]0.34|0.40 0.9810.79 /044 ]0.21 0.26 - 0.43
L 0.34]0.26 [ 0.47 0.80]0.58[0.38 [0.49 0.88 033 1.05
Vv 0.27]0.54 | 0.60 1.06]0.83[0.7810.19 0.30 042 89 .
A Jo2s]ode] - ~ 074 [037]031 [ 21 3 Relative Frequency (x1000)
3 043] - 61 g - .53 10.26 022 24 3
] 0.25]0.60 | 0.56 . 1.1 .2410.24 0.19 .34 .3
. orTnfo 0 ] ; 0 Jo25] 05 1
T 0.31]0.25]0.59 02]0.95]035[0.72 0.65 10.39]0.46[0.33 4
N 0.6810.19 042 0.82]0.840.20 0.29 [0.36]0.340.64 34
Q 0.26]0.30 [ 0.32 0.85]0.63[043[0.21 0.98 10.40[0.46]0.23 0.17
D 0.3410.620.57 LI7] LS - (022 0.29 [0.39]0.60)0.36 0.30
E 0.75]0.47 ] 0.40 0.93]0.91[0.61]0.20 0.19 [032] - [023 0.39
H 0.4210.30)0.54 0.90]0.62)0.44 [ 0.46 033 0.34]0.31 031
K - 10.28]0.35 0.77]0.87]0.33[0.17 0.29 [0.44]091]0.21 0.26
R 0.42]0.280.37 0.80]0.831040[0.28 1.59 - Tv&b 0.20 0.40
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Supplementary Figure S13

F3T1 fragment.



F3 Tile 2 heatmap [
Location | 337 340 [ 341 (342 [ 343 | 344 [ 345 [ 346 | 347 | 348 | 349 352[353[354] 355 364 367 | 368 [ 369 [ 370 | 371|372 (373 | 374|375 379 | 380 | 381 | 382 | 383 | 384 | 385 | 386 | 387 | 388 | 389 [ 390 | 391 | 392 | 393 [ 394 | 395 396
Mutation | S S|K|[K|[F[K[T[A] E [G YIR[ V][ A i E|G|[F|P|[F|T]Q[E]|P DL |[Q|E[R[V[L[T[R[H[H][D DlQ[C[F[Q

* 0.17[0.13[0.26 [ 0,51 [0.59 [ 045 [0.30] 023 [027[0.37[0.21 | 0:84 [0.13|0.48[0.79029[026[039] 018 015 057020 0,63 028 021029051062 | 0.61 015 3,[_@ 1.07[ 080067095 0,66 [0.59 | 023 [ 0.70 | 1.04| 0.44 [0.46 [ 039 022 [ 0.63

T 40[0.14]0.12[0.34 [0.64 [0.45[0.10] - [005[0.58]0.21| 0.47 [0.13]0.26[028[023[020[039] 023 025 SUJ0AT[ - [0.49] - [042[015[036]049 0.19 -

W 25014 71[0.62[0.55[0.11[031]0.16]045[0.23 | 0. 10[0.19] - [012[023[029] 0.19 26 43 [0.16[049] 0,37 0.33 [0.17[0.190.30 [ 0.70 17

Y 480.14]037]0.25[0.77]039 ] 0. 310.07[071[0.28] 0. .12[027[039] - - 022 50 400,15 [0.80] 0.23[0.56 [0.23 [0.19[0.45[ 047 32

P 50{0.11[0.15 [ T00] 1.03]0.56 0. 1]0.16[041[0.22] 0 37]036]0.09 027] 038 s 44 8 - 039]027]023[043] - .19

M 23[0.07]0.16[053 [0.41 [0.54 0. 2[042[0.70] 023 | 0. 11]032[036]0.22 028] 0.26 24 39 7]0.26]0.27[0.36 021|046 0.67 23

T 15[0.13[021[0.17[0.49[0.46 27[005] - [0.34] 0. . 8[031]0.14 029] 0.19 26 40 .60[028[027] - [0.18]036]0.51 .15

28[0.09[ 021 [135[0.71 [0.75 810,10 [0.50[ 023 0.4 7] 0.56 |29 0.11 037 [025[ 0.35 59 39 [0.14[1.05[0490.75 [ 0.35 [ 037 [ 041 [ 117 3
0.19035[0.30[0.57[0.42[0.43 [ 0.14] 051 [ 0.10 [ 0.78 [0.88 | 1:25 [0.35]0.29]0.30 [0.14]0.24 ] 0.26 NI 032 072046 0.43 [031[0.29 031

A [033]028]0.36[081]050]045[0.16]0.23[0.14]064] - | 074 [021]022[040[0.08][0.29]021| - [042]063[034[078]042[062] - | 077 [035 047 [0.18 [0.51[0.46] 0.22 023

G [0.09] - [030]0.42[0.61]0.55[0.18]0.19]0.09 [0.67[ 032| 0.86 | - [0.24[0.74[0.06]033]0.17| 045 [042[0.47[0.30 [0.72| 031 [0.67 [ 0.44 | 0.70 [0.36 072 - [066]025[043 031

C__[032[041[020[0.42[0.65]050]0.10]0.32[0.06 0.27[0.69]0.34[0.46[039 | 0.30 [0.40 [0.60 [0.62] 0.50]0.39 [0.46 | 0. 100 [025[0.43 | 0.08 0.5 [0.36[0.64]025]0.38 0.19

S — [045]0.17] - | - [056]020[042]007 0241047[0.13[041[029] 041 [081| - [036[0.53] - [080]0. .86 [0.28[0.36 ] 0.11 [0.52[0.44 093043 0.56 033

T 026]0.13]0.16 [039 056 037[0.18[0.43 0.16]045[0.12[0.24]025| 0.61 [ 0.76|0.63 [049 [ 0.53 0.36 | 1.03 | 0. 027[031] 0.15 [0.46]023 054049025 026

N [0.18[0.13[0320.24[031[0.70]0.25[0.15 042 020[033[0.23[032[034] 0.13 [0.56]052[022[0.51]0.21 [0.60 0. .89 [041[0.40| 0.12 [042[0.21[0.49]020]033 032

Q  [0.13[0.05[021[0.72[0.54 [099]0.36]0.21[0.20 ~ [039[0.15[031[035] 0.33 [0.60[0.52]035 0341056 0. 93 [0.30[0.54 ] 0.14 [0.46[0.19[049[0.49[0.36 0.25

D [032][070] - [0.45]0.57[037[0.19 038 [0.08 031 [0.21[0.16[031[0.26] 0.37 [0.60 042 [0.35 [ 0.87] 0.37[0.63 [ 0.60| 0.75 [0.41[0.53 | 0.11 [0.56]0.49 | 0.46 | 0.26 | 0.28 [ 0.46 | 0.18 [0.62] 0.72 | 1.13 [0.32 -

E 0.18[0.20[ 0.47 | 0.44 [0.48 | 0.88 0.26 [ 0.19 [0.56 - 0.35[0.43 [0.18 | 0.45 [ 025 | 0.37 [ 0.48 [0.47[0.42] 0.71 | 0.34 [0.69 [ 0.28 | 0.74 [0.41[0.43 | 0.11 | - [0.26[0.60 026 031 [0.30[024| - [0.69[1.06]0.28 026

W [023]0.07]032[037[054]0.53[0.08[026[0.12[0.56[0.35| 048 [0.12]0.52[035 [0.75]0.77]0.39| 0.38 [0:85]0.56 | 1:07]0.57]0.36 [0.900.25 | 107 | - [081] 0.26 [0.38 [0.14[0.55[0.32[0.29 [0.38 [ 0.57 | 0.45 | 0.57 [ 137 0.25 023

K [021]014[0.13[023[037] - | - [0.14] - [051[031] 088 |0.11]047][039]0.19[038[028] 0.23 [0.53[0.56]034 048 0.34[0.72[028 [ 0.74 [0.25]0.52] 0.12 [0.70 [0.21 [0.61]0.23[0.34 [0.48 [0.37 | 0.78| 0.5 [ 0.97 [ 0.36 0.14

R 020[020[0.10[0.56 [0.66 [0.71 [ 0.38] 027 [0.44[0.57[ 031 | 042 [0.12]0.60]0.86]0.10] - |021] 020 [0.51[051]0.29[0.710.28 [0.60[0.33 | 0.91 [0.87]0.67] 0.14 |044]0.25[0.46]030]0.32 [0.22 [0.94] 035 [0.91 [1.15[0.24 0.14

F3 Tile 2 heatmap of counts |

Location | 397 [ 398 | 399 | 400 | 401 | 402 | 403 | 404
L

406 [ 407 408 410 [ 411 415 417 [ 418 419 422 2241425 | 426
Mutation QL W N Q K NV R [ I D CM [T
* 0.10[0.18[0.41[032[0.11 093] 058023 [043[025 035 [029]0.40]0.21 [048 [LI8[133] 0.41 055026 [0.40[1.02 051 033 [101] 033 [0.76
T [024]039]0.09[058[028]0.10[0.16]041[0.16[0.24[038| 036 | - [024]0.16]0.26 [1.22]0.79] 037 [ 0.58 [032[043 [ 0.5: 0.52] 1,07 [0.58]0.69 [ 0.67 042
W [0.08[022[0.19021[0.10[0.12] - [0.55[028[033]0.26] 0.17 [0.71]0.23[0.37[048[0.77[0.95 0.61 [0.67|0.38[0.49 [0.6¢ 0.38]0.93 [039[1.03 [ 043 [0.62
Y 341020]0.08[0.27]0.05[022[025[0.740.14]0.15[027 34[0.65[0.19 {049 [T08] - | 0.53 [0.700.29 [0.46] 0 0.52[ 1,09 [0.42]0.68 [ 0.60 [ 0.34
P 370016023 [0.32[0.11[020[021[0.54[0.19[042[030] 026 [0.42[0.33[0.26[0.70[0.95[0.67] 0.62 [0.65[0.74] - [0 0.37] 1.24 [045[089] 0.74 [1.03
M 0610351021 [0.440.280.14[031[0.51[0.25[041[025] 035 [0.35[0.13[0.34]039 [131[1.09] 059 [0.87[058 [0.50 [0 0.50[ 121 [166] - [ 077 [0.73
1 0.10[0.73[0.10[028 [0.06 [ 0.14[0.24[0.73[037[024 [0.55| 0.37 [0.30[0.53[0.14 1,03 [88] 0.91] 0.30 [0.67[0.39 [0.44 [ 046 134 [ - [156] 099 [0.30
L 07]016[034] - | - [028]043[049]0.17[0.45[048| 026 [0.60]0.14[0.42[037 [1.06[0.80[ 102 [0.87| - |3l 0.74 0.43 |28 049 [ 113 | 057 [0.88
V___[008| - [0.17]057]005]012[027[052[030]030] - | 0.44 [038]027] - [037| - |1.08] 0.53 [0.70]0470.67|091 0.66] 0.95 [05T [T4L[ 038 [ 0.67 .
A 0.1310.58]0.10[0.37]0.16 [ 0.16[ 0.19]0.57 0.2 0.30[ 0.53 | 0.42 [0.43[0.39[0.57 | 0.81 [1:24]0.93 0.88 [ 1.65° 048 [[1557 ] 0.29 | 0.62 [FI77] 1.04 _Nm_mﬁ_<m _n—xmn_cm—:_ﬁ< AXHOOOV
G [0.12[028]0.07[0.21[0.09 008 [0.17[0.59]031]0.13] 027 0.36 |0.51]0.73] 039079 0.75] 0.60 055[0.79 67] 126 [060[081] 069 [0.51
C___[021[016]0.12 [041[0.10 0.1 [0.63[0.52[036]0.19]023| 030 [0.57]0.39[037 047 [ 1.04] 1 061068 43 081 049108 087 [0.50
s — [024]0.15 [0 14]022[081] - [024]037] 029 [0.65]0.68]0.26[090[095[1- [357]1.69 | Jood[ T2 Al - | _ 0 _ 0.25 _ 0.5 _ 1
T .16 2410231047[029[0.26[035] 026 [038[0.51[0.14] - [123]1 92| - a4 76[109] - [052
N 22[0.13 [0 15[031] - [029]022]033] 062 [049] - [0.23 [1A9] 1.04]1: 65097 79 .70[0.90] 0.78 [0.42
Q 15| - o -~ [029]044]025] - [0.16] 039 [046[0370.14]0.57[0.79 05[070 46 47095 0.56 [0.59
D 28008 [0 51012026 101057 [014]035] 037 025 [080]030]0.42[0.81]0: 35072 - .42[089] 0.70 [0.52
E 0.15[045[0.16[0.12[0.230.57[0.27[026 [039 | 0.75 [0.35[0.61[053 042 [0.99]1.04 370089 0,66 35 035 [041
W [0.09]021[031[030[0.11[038]026]0.53 [0.27 [071[0.25] 0.36_|031[0.68]0.19[0.41[099]0.32 0.34 [0.48[0.60[0.88 051 0.45 [ 107 0.64 [0.34
K [0.09028[0.18[0.260.06[0.28 023 [0.960.16[065[0.19] - _[021[0.56]0.14 [0.60 [ 1.05[0:99] 0.27 [142]0.45[0.39 [0.74 039 0.44[113] 049 [0.45
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G1 Tile 1 heatmap of counts | | 1 1
Location [ 2 4 [s{e 7 8ol 3[4 [15]16[17[18]19]20]2l 30 [31 |32 |33 [34 [ 35| 41 |42 [43 |44 |45 [46 | 47 [ 48| 49 | 50 | 51 [ 52| 53
Mutation | F T F |1 R | H | N N |[F|F|[s|D|[K|[L|V][L]|T PIV[L|[Q[T][P T|L|[Y|F|[D|S|L|T|[V|[N|A[G]|N
* 0.160.49 [0.02 [0.41 [0.25 [0.19 016 | 0.13 | 0.13 [ 053 | 0.28 [0.39 [0.780.46 | 0.37| 0.19 [0.19 [0.44 [0.61 [ 0.16 0.54 0.76 025 [ 118 0.640.56 [0.46 0.04 [ 0.11 | 0.13 [0.18 [ 0.14 [0.19
F — [0:17[0.03| - [058[0.600.17[0.12[0.16 [0.36 ] 0.20 | - | - [0.48[0.38|0.06 [0.22 [1:08 [0.72[0.19 0.29 T19 019094122 - [0.79[0.69 [0.98[0.07 0.12[0.22[023[0.27
W 0.19[0.43 [0.04 [0.80[0.27 [0.16 [0.32[0.07 [ 0.11 [0.51 | 0.23 [0.55 [1.08]0.17 [0.34 [ 0.21 [0.61 [0.60 [0.64 [0.19 036 073 90 [1:360.67 [1.05[0.33 [0.40 [0.84 [1.16 115 0.90[0.160.19 [0.17 [0.21 [0.16 [ 0.11
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P 0.10[0.57 [0.18 [0.38 [0.17 [0.61 [0.480.24 [0.14 [1.12] 0.33 [0.46 [0.61[0.76[0.40 [ 0.11 71 0.73 - .10 - 0.62[0.79 [1.18 .65 [0.560.48 [0.75[0.16 [0.06 [038 [0.12[0.16
M 0.24]0.47 [0.09 [0.42 [0.44 [0.15 [0.14 [0.14 [ 0.26 | 0.24 | 0.50 [0.50[0.73 [ 0.31[0.44[0.36 .55 0.65 [0.34 0.29 114 1.13 [0.66 [ 1.28 .74 [ 118 [0.99 0.11]0.13 [0.17 [0.22[0.55
T 0.41[0.17[0.30 [0.90| - [0.17]0.11]0.13 |0.48 [0.26 | 0.57 [0.71 | 1.18]0.36 | 0.41 [ 0.07 [0.31 0.81[0.58 0.43 .09 029 [0.79 0.94 [ 1.380.320.07 0.53 [0.25 [0.12[0.57
L 0.56[0.92 [0.09 [0.99 [0.38 [0.21 [0.49 [0.67 [ 0.13 [0.73 | 0.22 16/035[0.34[0.17| - [0.62[ - [0.30 0.57 - - |15 0.59[0.59] - [0.07]0.50
v 0.51[0.26 [0.05[0.59 [0.56 [0.17 [0.14]0.09 [0.17 [0.36 | 0.26 [0.64 [0.78[0.39 [0.82]0.21 — 0747032 031] - [0:86 .63 [0.84 [ 1.00 L15[113[0.08] -
A 0.13[0.38 [0.35 [0.78 [0.21[0.35 [0.32[0.09 [0.16 [0.55 | 0.36 [0.48 [1.02]0.47 [0.64[0.16 [0.72 [T17[0.54 [0.74 0.29 129 140,83 [1.04 .89 [1.02 056
G 0.18[0.24[0.13 [0.57 [0.28 [0.22[0.53 [ 0.08 [0.13 [0.42 [ 0.49 [0.71[0.99[0.35 [1.00{0.14 [0.41 [1.09[0.75 [0.21 037 075 28 [0.51 .5310.04 [1.09
C 0.17[0.21 [0.07 [1.10[0.21 [0.31 [ 110 0.10 [0.22 [0.53 | 0.60 [0.86 [0.93 [0.49[0.42[0.07 [0.74 | 0.66 [0.60 [0.39 0.38 0.74 031]0.69 1.10 [124]0.61[0.04]0.16
S 044024031 [0.74[0.37 [ - [0.70[0.20[0.29| - | 1.24 [0.90 [T19] - [0.32[0.11]0.29 [0.56 [1.03 [0.90 0.47 127 - | - [0:64[098 0.89] - [0.76 027
T 0.18[0.14] - [0.43[0.44[0.34[0.210.14[0.22 [0:84 )49 [0.66 [0.48 [0.30 [ 0.06 [021 [0.59 [0.87| - 0.72 0.8 - 1.34] - [095[085] - [0.840.89 0.97[0.59]041] - [0.18
N 0241029 [0.08[0.38 [0.45[0.10[029[031 | - [033] - [0.52[0.78]0.44[0.71]0.27 [0.13 [0.56 [0.84[0.37 033 0.85 036]0.57 [1.24 114 [1.04]0.34[0.08]0.17
Q 023] - [0.04[0.38[0.17[0.13 [0.420.39 [0-21 [0.51 | 0.41 [0.64[0.73[0.30 [0.63[0.22 .62 [0.70 [021 77043 T10] - 0.41[0.83[0.97 099 [1.10[0.76[0.02[0.16
D 0.23[0.23[0.13 [0.61 [0.29 [0.21[0.23[0.14 [0.51 [0.62 | 0.47 [0.83 [1.15[0.62| - [0.08 [0.26 [1:320.64[0.22 [0.56 [ 1.02[0.79 142[053 088 1.03[0.54]0.33 [0.31[0.76 —[1:00032[0.03 [0:90
0.17[0.32 [0.11[0.68 [0.24 [0.18 [0.180.06 [ 0.16 [0.74 | 0.36 [0.51 [0.94[0.34 [1.19]0.64 [0.14 [0.92 [0.73 [0.26 [0.44 [ 0.58 [0.70 83028 093 56 [0.48 [0.39 [0.97 [ 1.15 .85 [0.40(0.04[036
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K 0.07[0.18 [0.08 [0.42 [0.18 [0.08 [0.12[0.07 [ 0.27 | 0.28 | 0.63 [0.47 [0.78 [0.31[0.37| - [0.17[0.46 [0.50 [0.29 [0.41 [ 0.46 [0.90 52037 0.89 — 094 57031 [0.44 [0:83 [ 1.10 0.68 [0.86[0.27 0.16 0.16[0.24
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¥ [0.06 [0.76 [025 [0.76 [0.78 [ 0.50 | 055 0.15 [0.53 [0.20 [0.40 | 0.43 [0.26 [0.62 [0.25 | 0.74 [ 031 [0.95 0.25 [0.49 [ 0.19 [0.21 [0.63 [ 1.06 [ 0.37 [0.72 [ 0.53 | 0.09 T11[0.53 [0.58 [ 141 0.37 [0.87 | 1.08 [1.17]0.46 | 1.00[0.59 [081 [0.64| - |LI8[050| - [030]0.50 [053
P [0.15 053] 0,58 [0.7]0.56 [052 [ 1.17 0.13[032 024 [044[049 [049 [0.67 [035 [0.77 [ 027 039 [0.51[0.13[030[057] - [051[097]046 [ 024 0.70 [0.65 [0.62 [1:70] 056 [091 | - [149]044 [1.10| - [0.80 [0.74 [0.70 [ 140 0.84 [097] - [0.64[0.25
M___[0.17[0.78[0.30 [0.66 [0.45 [0.75 [ 0.94 0.15[038 [0.17 [043 037 [029 [0.59 [025 [ 0.66 [034 0.26 [0.60[ 0.16] 023 [0.72 120 0.61 [0.88 [0.49 [ 0.18 0.72[059 [ 0.4 [149]0.35 [0.87 [ 1301 1,34 0.50 | 1.05 [0.61 [0.71 0.6 [0.75 [ 1.23 [0.57 [0.86 [ 0.31 0.6 [0.25
T 0.16 [071[031[049 [042] - |0.63 0.44 055 [0.26 {043 [0.51 [031 [0.87 025 [0.68 [052 0.25 [0.60] 0111024 0.5 [ 101 [0.36[0.75 [0.61 | 0.12 [0.53 [0.59 [0.95] 0.40 [0.95 [0.54 [0.55 [ 128 [0.32 [ 1.06 | 1.18 [ 1.25[0.56 [0.99 [0.50 [ 107 [0.61 [0.72 [1.20[0.76 [0.75 [ 0.37 [0.44 [0.38
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G2 heatmap of counts
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0.58[0.88 0.41[0.33]0.55[0.36 [ 0.41 [ 111
0.5 [0.68 0.46[0.50[0.40 0.24 [ 0.53 [0.96
0.69 [0.93 - [0.52]0.46]0.33]0.52[0.98
0.50] - 0.39[0.57[0.60 0.41[0.56 [ 1.12
0.43 [ 1.09 0.30[0:41[0.300.34[0.53 [0.97
0.27[0:99 0.29[0:52[0.280.22 [ 0.51 [0.98
0.55 [0.99 0.28]0.62] - [0.48]0.64 | 1.02
0.47[0.76 [1.15]0.68 | 0.36]0.33[0.38[0.21[0.59 [ 0.95
0.40 [0.90 11.06 [ 0.68 | 0.37]0.41[0.37[0.36]0.46 [0.99
0.33]0.99 [ 1.10[ 1.17] 0.98 10.92[1.07] 0.23]0.60[0.86[0.37[0.76 [ 0.85
0.44]0.82 [0.86]| [ 1.05 [ 0.58 | 0.24]0.44[0.36[ 028|053 | -
0.44[1.03 1.05 [0.54 [ 0.44 [ 1.04]0.73 [ 0-41 [ 0-80 [ .03

Relative Frequency (x1000)

[0 Jo2s[os [ 1 [530]

the G2

ions in

ive frequencies for mutati

Heatmap of relat

Supplementary Figure S17

fragment.



Supplementary Figure S18: Agarose gel image showing effectiveness of DNasel in
®LB. 25 cycles of PCR were performed after a 1-hour 37°C incubation of WT ligation
mix with DNasel. Primer sequences for phix_2375F and phix_2949R were 5°-
ACACTGACGACATGGTTCTACAtctgcttaggagtttaatc-3” and 5°-
TACGGTAGCAGAGACTTGGTCTgcaccaaacataaatcacc-3’. These primers include
annealing sequences for [llumina 2" round barcoding primers.

1kb
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Supplemental Figure S19. Consistency between transformation replicates.
Virus titers for four replicate transformations were compared by Anova (global
p.adj = 0.006) and pairwise tests with adjusted p-values (Wilcoxon) shown on the
plot. These experiments were done using 1 uL of transformation mix, as arcing
occasionally occurs with 4 uL. The G1/G2 construct is the result of ligating together
the G1 and G2 libraries.
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Supplemental table S1. Primers for incorporating BbvCl nicking sites into the
pCR2.1-topo shuttle vector. Blue text is the overlap region with the shuttle vector, red is
the Kpnl site, green is the BbvClI site.

Nick incorporation fwd

GCTCTACGGGTACCGCTGAGGGAGCTCGGATCCACTAGTAACG

Nick incorporation rvs

GCTCTAACGGGTACCAAGCTTGGCGTAATCATGGTC

Supplemental table S2. Inner and outer primers for PCR reactions for Illumina
sequencing. Red indicates overhang regions for attaching Illumina adapter primers (inner
PCR primers) or overhangs for attaching to inner PCR product (outer PCR primers),
black is the overlap region in the gene or the barcode, blue is the Illumina adapter.

Inner PCR Primers

Sequence (5' to 3")

Fragment F1 Fwd

gttcagagttctacagtccgacgacccttacttgaggataaatt

Fragment F2 Tile 1 Fwd

gttcagagttctacagtccgacgatcgactcactatagggegaa

Fragment F2 Tile 2 Fwd

gttcagagttctacagtccgacgatcagcettaatcaagatgatget

Fragment F3 Tile 1 Fwd

gttcagagttctacagtccgacgatcegtetetctgggcea

Fragment F3 Tile 2 Fwd

gttcagagttctacagtccgacgatcgaaggatgttttecgt

Fragment G1 Tile 1 Fwd

gttcagagttctacagtccgacgatcgaattgggecctctag

Fragment G1 Tile 2 Fwd

gttcagagttctacagtccgacgatcggttaatgetggtaatgg

Fragment G2 Fwd

gttcagagttctacagtccgacgatcggecctctagatgea

Fragment F1 Rvs

ccttggcacccgagaattccattcgtctcacagtegg

Fragment F2 Tile 1 Rvs

ccttggcacccgagaattccacaacggaaaccataacg

sdFragment F2 Tile 2 Rvs

ccttggcacccgagaattccattcgtetccecagag

Fragment F3 Tile 1 Rvs

ccttggcacccgagaattccatettagacgaatcaccaga

Fragment F3 Tile 2 Rvs

ccttggcacccgagaattccatcacactcaatcttttatca

Fragment G1 Tile 1 Rvs

ccttggcacccgagaattccatgcaatgaagaaaacca

Fragment G1 Tile 2 Rvs

ccttggcacccgagaattccacttcgtetcegtacg

Fragment G2 Rvs

ccttggcacccgagaattccattgaccgectcca

Illumina outer primer adapter

aatgatacggcgaccaccgagatctacacgttcagagttctacagtccga

Illumina outer PCR adapters and
barcodes

RPI31 (Fragment F1)

caagcagaagacggcatacgagatATCGTGgtgactggagttccttggecaccegagaattcea

RPI15 (Fragment F2 Tile 1)

caagcagaagacggcatacgagatTGACATgtgactggagttccttggcacccgagaattcca

RPI16 (Fragment F2 Tile 2)

caagcagaagacggcatacgagatGGACGGgtgactggagttcettggeacccgagaattcca

RPI17 (Fragment F3 Tile 1)

caagcagaagacggcatacgagatCTCTACgtgactggagttccttggcacccgagaattceca

RPI18 (Fragment F3 Tile 2)

caagcagaagacggcatacgagatGCGGACgtgactggagttecttggcacccgagaatteca

RPI19 (Fragment G1 Tile 1)

caagcagaagacggcatacgagatTTTCACgtgactggagttccttggcacccgagaatteca

RPI20 (Fragment G1 Tile 2)

caagcagaagacggcatacgagatGGCCACgtgactggagttecttggcaccecgagaatteca

RPI21 (Fragment G2)

caagcagaagacggcatacgagatCGAAACgtgactggagttccttggcacccgagaatteca




Supplemental Table S3. Mutant library preparation summary. Summary table

of the transformants required for sufficient library coverage, transformants

obtained during comprehensive mutant library preparation by nicking scanning
mutagenesis, and the fold excess of the number of transformants required for

coverage.

Gene mutated F1 F2 F3 Gl G2

Number of Residues 95 144 182 132 40

Transformants obtained following NSM 620,000 | 890,000 | 370,000 | 620,000 | 640,000
1 o

Required transformants for 99.9% 13781 | 20889 | 26401 | 19148 | 5803

coverage of possible library

Fold excess over amount required for 45 43 14 37 110

coverage

Supplementary Table S4. Mutant plasmid library NGS statistics. Summary table
of the libraries prior to viral genome assembly. Long fragments required separate
amplicon sequencing reactions as shown.

Fragment F1 F2 F3 G1 G2

Tile Number 1 1 2 1 2 1 2 1
Residues 1-95 99-157 |158-242  [246-336 |337-427  [2-53 55-133  [136-175
Sequencing reads post

quality filter 1163959681935 [1714460 [800377 |757177 |747800 (969275 [813221
Fold oversampling of

codon combinations [441.1 499.8 851 364.8 345.1 632.8 517.6 821.9
Percent of reads with:

No nonsynonymous

mutations 23.0%  163.3% [52.3% 54.0% 55.0% 68.3%  48.8% 25.2%
One nonsynonymous

mutation 52.6%  [27.5% |36.3% 33.1% 32.1% 24.1%  39.8% 59.7%
Multiple

nonsynonymous

mutation 24.4%  19.2% 11.3% 12.9% 12.8% 7.6% 11.4% 15.1%
Coverage of possible

single nonsynonymous

mutations 100% 100% 99.8% 100% 99.9% 99.6% 100% 100%




Supplemental Table S5. Viral growth rate during transformation cell recovery.
Viral titers immediately after transformation (0 min) and then for every 30 min
after up to 2 hours. As the XL1-Blue cells are not susceptible, the increase in titer is
the result of cell bursts, which releases viable phage. While the virus is replicating
for the first 30 minutes, they are all held within a cell and will only make one plaque.

Viral titer (per mL)

Oe+00 1e+08 2e+06 3e+06 4e+06 Se+06

0 20 40 60 80 100 120

Time (min)

Time Dilution | #Plaques | Titer

(min) (viruses/mL)
0 1E-3 101 101,000

30 1E-3 90 90,000

60 1E-4 177 1,770,000

90 1E-4 245 2,450,000
120 1E-5 56 5,600,000

Supplemental Table S6. List of observed mutations in plaque sequencing.
Residues where more than one substitution was observed are bolded. Residues
where mutations have been observed in previous studies (but not the exact
substitution) are indicated".

Fragment | Mutations

G1 L20T, S281, Q33N, T34N, T341, A37S, S46M, S46C, A51L, T64D, A69P,




V75C, A83S, F87Q, C90Q, S97F, T102M, L103V, A106C*, A106Q*,
T122G, V127N

G2 T151G, A152F, T153L, K154A, R156L, R156M

F1 H13M, D14H, D14Q, L15C, S16E, 129G*, M44Q, D45Q*, L52M, F68V,
G79A, K84V* D88M, N91T, N91Y, T93E, T93L, T93Y

F2 N134K, T145R, E146D, P149V, E177W, S181N, Q183P, T1855% L196M,
H2041* T205D* Y211H, S222E, N233R

F3 D254S, A296Y, N304H, G307S, A308Q, A308Q, G316A, L320T, K342V,
Y354Q, E374C, S377Q, G378Y, Q393T*

Supplemental Table S7. Testing for the optimal amount of ligation mix to
transform. Different amounts and dilutions of wildtype ligation mix were
transformed into XL1-Blue cells to test for effects of DNA and salt concentration on
transformation efficiency. The most transformants results from transforming 4 uL of
ligated fragments.

L J
Dilution | Amountin | Plate #Plaques | Titer
200,000 transforma | dilution (viruses
2 tion /mL)
2 0 4 uL 1E-3 268 268,000
£ 00000 0 1uL 1E-3,1E-2 | 23,220 22,500
10X 1uL 1E-2 57 5,700
. . 100X 1uL 1E-1 0 0
ol . . 4 2X 1 uL (clean) | 1E-3,1E-2 | 23,99 16,450

0.01 0.1 05 1 4
Amount of DNA in transformation mix (ul)



