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Figure S1: Detection of N- and C-terminal tags of polypeptide-DARPin fusion proteins for assessment of
purity by Western blotting and chemiluminescent immunodetection. Fusion proteins (13 pmol) were
separated on a 4-12% Bis-Tris NuPAGE Novex SDS-PAGE and blotted to a PVDF membrane. Detection
of the N-terminal FLAG-tag (A) and the C-terminal Hiss-tag (B) with a mouse anti-FLAG M2 and anti-
Hiss primary antibody. The recorded chemiluminescence signals were generated by substrate
conversion of a goat anti-mouse IgG HRP conjugate. 1) PAS300-Ec1, 2) PAS600-Ec1, 3) PAS600-Ec1, 4)
XTEN288-Ec1, 5) XTEN576-Ec1, 6) XTEN864-Ec1.
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Figure S2: Representative ESI-MS of PAS600-Ec1 and XTEN576-Ec1 showing monodisperse protein

preparations as single peaks. The samples were
the sampling cone energy was set to 35 V. Th

analyzed in a mass range between 50 and 5000 Da,
e m/z data were deconvoluted into MS-data using

MaxEnt1 Software with a resolution of the output mass 0.5 Da/channel and Uniform Gaussian Damage
Model at half height of 0.7 Da. All samples were measured within the expected mass range with 0.1 %

accuracy.
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Response (RU)

Response (RU)

Response (RU)

Construct k,(Mis?) |k, (s?) K, (M)

Ecl 1.39x10° | 1.22x10° | 8.78x 10!
PAS300-Ec1 7.09x10* | 1.27x10° | 1.79x 10
PAS600-Ec1 4.69x10* | 9.09x 10° | 1.94x 10
PASS00-Ec1 4.69x10* | 1.10x10° | 2.53x 10
XTEN288-Ecl | 5.62x10* | 7.90x 10° | 1.41x 10
XTEN576-Ecl | 5.54x 10* | 6.00x 10° | 1.08 x 10
XTEN864-Ecl | 5.63x10* | 7.82x10° | 1.39x 10%
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Figure S3: SPR analysis of the binding kinetics of polypeptide-DARPin fusion proteins and unmodified
DARPin Ec1 to EpCAM. For all measurements, the biotinylated extracellular domain of human EpCAM
(biohEpEx) was immobilized to give 500 RU. Serial dilutions (0.33, 1, 3, 9, 27, 81 nM) of the proteins
were injected at a flow rate of 60 ul/min. The ligand surface was regenerated by short pulses of 100
mM phosphoric acid. The resulting sensorgrams were fitted with a 1:1 Langmuir model and kinetic
parameters ki, ka and Kp were determined for each interaction. Replicate injections are shown in

black, fits are shown in red.
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Figure $4: Whole-mouse single-photon emission computer tomography (SPECT) imaging and tissue
autoradiography of kidney and liver from mice with EpCAM-positive HT29 tumor xenografts with a non-
binding control DARPin. Mice were injected i.v. with 532 pmol [**™Tc](CO)s-labeled control polypeptide-
DARPiIn Off7 fusion protein or unmodified control Off7 with 7.5 MBq specific activity. Twenty-four hours
after injection one mouse was anesthetized for SPECT imaging with isoflurane and imaged for 2 h.
SPECT-images correspond to the maximum intensity projection. For kidney and liver autoradiography,
organs were frozen in tissue embedding solution ex vivo and cut into 5 um thick slices using a cryostat.
The slices were placed on phosphor imaging plates overnight and imaged using a phosphor plate
reader.
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Figure S5: Exemplary autoradiographs of urine samples separated on SDS-PAGE. Mice (N = 2) were i.v.
injected with 532 pmol radiolabeled fusion protein with 7.5 MBq activity. Twenty-four hours after i.v.
injection the mice were euthanized after SPECT/CT imaging and the urine collected post mortem.
Radiolabeled reference samples (10 uL) which were i.v. injected into the mice and urine samples (20-50
uL) were separated on 4-12% NuPAGE Novex Bis-Tris SDS-PAGE gels. Gels were then placed on
multisensitive phosphor imager plates (Perkin Elmer) for 16 h. Plates were imaged on a cyclone
phosphor imager (Perkin Elmer). A) PAS600-Ec1 and B) XTEN576-Ec1



Table S1: Determination of absolute molecular weight and monodispersity of polypeptide-DARPin
fusion proteins by size exclusion chromatography coupled to multi-angle light scattering (SEC-MALS).

MWcaIc. MWabs. AMW

Construct (kDa) (kDa) (%) Mw/Mn
PAS300-Ecl 44,92 46.16 2.8 1.00
PAS600-Ecl 69.48 71.45 2.8 1.00
PAS900-Ec1 94.05 97.45 3.6 1.00

XTEN288-Ec1l 46.93 47.74 1.7 1.00
XTEN576-Ecl 73.21 72.22 -1.3 1.00
XTEN864-Ecl 99.63 99.92 0.3 1.00

Calculated molecular weights (MW, were obtained with the ProtParam tool on the ExPASy
calculation server, based on the amino acid sequence. The absolute molecular weight (MW,gps) was
determined by SEC-MALS and the deviation of the MW s of the MW . corresponds MW aps/MW aic in
percent. The polydispersity index Mw/Mn = 1.00 indicates that the analyzed protein samples were
monodisperse.



Table S2: Biodistribution of polypeptide-DARPin fusion proteins and unmodified DARPins Ec1 and Off7 in mice bearing EpCAM-positive HT29 xenografts. Mice (N = 3 per time point) were
euthanized 1, 4, 24 and 48 h after i.v. injection of 413 pmol #mTc(COs3); radiolabeled protein with 1 MBq specific activity. Activity in organs was measured with a y-scintillation counter. Data are
given as percentage of injected dose per gram of tissue (%ID/g) and shown as average + SD.

PAS300-Ec1 PAS300-Off7
%ID/g 1h 4h 24h 48h 1h 4h 24h 48h
Tumor 221+ 066 591 + 090 683 + 109 911 + 058 168 + 036 287 + 051 241 + 026 133 + 0.8
Blood 2574+ 485 1428 + 083 203 + 010 079 + 0.2 1638 + 206 725 + 158 040 + 010 013 + 001
Heart 904+ 257 721 % 155 177 + 001 107 + 021 6.14 + 055 369 + 149 111 £ 013 075 + 0.17
Lung 1052+ 216 651 + 077 192 + 068 098 + 021 646 + 170 380 + 064 085 + 016 048 + 0.06
Stomach 563+ 109 485 + 019 189 + 065 161 + 0.16 439 + 017 483 + 027 169 + 056 162 + 025
Intestine 392+ 077 323+ 051 145 + 028 117 + 036 340 + 072 268 + 045 128 + 058 085 + 022
Bone 210+ 018 241 + 033 123 + 015 062 *+ 037 255 # 112 335 % 109 257 £+ 097 133 + 033
Muscle 070+ 003 092 + 007 051 + 008 032 + 011 055 + 008 061 + 004 047 £ 010 027 + 003
Spleen 530+ 157 523 + 062 406 + 082 432 + 108 1047 + 294 1104 + 349 657 + 170 345 + 052
Kidney 2498+ 458 47.83 + 486 4585 t 510 3375 + 201 3162 + 9.80 50.60 + 453 3717 + 476 1741 + 337
Liver 801+ 126 932 + 066 850 + 118 816 + 1.03 2198 + 401 2627 + 273 1579 + 243 858 + 0.68
Pancreas 450+ 117 442 + 064 240 + 064 206 t 022 446 + 056 358 + 026 232 + 043 145 + 0.16
skin 222+ 042 372 + 108 299 + 030 303 + 093 189 + 045 324 + 048 272 + 033 178 + 0.8

PAS600-Ec1 PAS600-Off7
%ID/g 1h 4h 24h 48h 1h 4h 24h 48h
Tumor 189+ 004 539 + 028 968 + 055 913 + 149 255 + 059 389 + 093 394 £+ 003 335 % 0.0
Blood 2626+ 115 2348 + 124 704 t 012 268 + 026 2677 + 094 1917 + 152 321 + 039 083 + 0.08
Heart 1097+ 105 786 + 172 299 + 020 176 + 0.28 992 + 111 58 % 192 174 + 039 123 + 008
Lung 1201+ 054 1057 + 104 328 + 012 232 + 048 1362 + 113 821 + 050 193 + 035 111 + 0.6
Stomach 435+ 019 561 + 023 306 + 009 218 + 021 493 + 062 554 + 097 320 + 032 317 £ 0.09
Intestine 342% 027 327 + 042 168 t 031 110 + 0.06 344 + 049 302 + 018 142 £ 024 159 + 029
Bone 233+ 032 222+ 013 141 + 018 176 + 087 312 # 022 261 %+ 103 145+ 008 126 + 0.10
Muscle 058+ 012 089 %+ 019 060 + 003 038 + 0.09 059 + 013 082 + 021 055+ 014 048 + 0.3
Spleen 477+ 045 488 + 018 502 + 020 414 + 104 633 + 070 596 + 055 464 £+ 075 524 + 054
Kidney 1260+ 076 1608 *+ 151 2195 + 3.82 1750 + 3.38 1459 + 033 2148 + 302 1849 + 232 1633 + 3.75
Liver 790+ 055 869 + 066 7.64 t 046 7.1 + 087 1209 + 055 1359 + 180 1138 + 169 1072 + 0.99
Pancreas 392+ 06 48 + 047 331 % 033 286 + 0.8 431 + 019 542 + 107 356 + 045 332 £ 035
skin 165+ 046  3.56 + 0.85 396 + 025 433 + 159 182 + 061 1134 + 1115 488 + 078 477 + 101

PAS900-Ec1 PAS900-Off7
%ID/g 1h 4h 24h 48h 1h 4h 24h 48h
Tumor 152+ 026 347 + 055 1048 * 333 1079 + 169 229 £+ 110 294 + 063 379 £ 014 379 + 127
Blood 3420+ 424 3004 + 393 1271 ¢ 192 573 + 186 3649 + 221 2351 + 140 1068 £ 201 373 + 058
Heart 1300+ 428 1019 + 115 533 + 106 341 + 093 1844 + 889 942 + 145 544 + 281 188 + 0.8
Lung 1441+ 373 1147 + 090 526 + 072 408 + 147 1651 + 410 942 + 074 444 + 103 200 t 0.17
Stomach 271+ 079 407 + 034 303 + 031 298 + 033 403 + 027 416 + 040 325 + 054 254 + 028
Intestine 185+ 020 238 + 011 145 * 005 235 + 059 279 + 059 189 + 027 145 % 037 115 + 032
Bone 245+ 075 334 + 150 168 + 021 253 + 187 392 # 095 255 % 037 167 £+ 042 178 + 045
Muscle 053+ 019 060 + 001 070 + 018 094 + 0.61 078 + 025 062 + 014 073 £ 025 042 + 007
Spleen 463+ 088 607 £+ 055 624 + 125 7.0 + 230 16.06 + 238 1027 + 023 772 + 186 444 + 057
Kidney 817+ 067 900 + 194 1029 + 18 970 + 046 1137 + 210 956 + 134 1028 + 268 820 + 091
Liver 736+ 164 753 + 083 731 t 082 762 + 048 1478 + 123 1137 + 042 1145 + 245 936 t 040
Pancreas 278+ 007 320 + 028 252 + 024 369 + 106 370 + 017 363 + 077 293 £ 056 236 + 0.3
skin 163+ 038 287 + 130 583 % 066 586 + 112 217 + 058 409 + 144 476 + 083 477 + 029




XTEN288-Ecl

XTEN288-0ff7

%ID/g 1h 4h 24h 48h 1h 4h 24h 48h

Tumor 151+ 034 503 £+ 116 779 £+ 218 498 + 092 137 + 030 188 + 031 100 + 012 117 + 034
Blood 1699 + 036 1482 + 022 303+ 105 079 + 018 1411 + 105 455 + 079 031+ 001 015+ 001
Heart 822 + 2.00 620 £ 177 172 + 043 073 + 013 536 + 074 209 + 061 062 % 006 053+ 0.10
Lung 598 + 072 6.04 £+ 0.66 188 + 076 092 + 028 571+ 077 237 + 072 047 £ 002 041 + 011
Stomach 375+ 015 323 £+ 206 198 + 052 145 + 021 432 + 040 351 %+ 068 155t 047 112 + 040
Intestine 264 + 013 267 £ 041 111 ¢ 023 077 + 017 303+ 040 170 + 030 087 *+ 015 060 + 022
Bone 171+ 026 259 £+ 033 134 + 030 062 t 003 223+ 073 155+ 004 084 % 021 106 + 063
Muscle 056 + 0.12 086 + 022 058 + 023 028 % 0.0 053 + 005 044 + 013 030t 001 027 + 014
Spleen 3.02+ 016 663 £+ 251 482 + 146 357 £ 097 411 + 025 327 + 052 220+ 014 163 + 021
Kidney 4047 + 470 10568 + 1049 11446 + 2243 5190 + 926 5931 + 324 8248 + 19.04 6030 + 401 3145 t 7.65
Liver 534+ 033 878 + 035 897 + 165 507 + 041 1031 + 114 1014 + 289 615 + 113 462 + 044
Pancreas 432+ 016 422 + 031 208 + 045 118 £ 041 432 + 040 258 + 007 166 + 026 141 + 025
skin 177 + 023 320 £ 081 322 + 088 213 & 043 216 + 018 236 + 069 170 + 005 155 + 0.5

XTEN576-Ecl XTEN576-Off7

%ID/g 1h 4h 24h 48h 1h 4h 24h 48h

Tumor 182+ 031 299 £ 115 6.44 + 140 6.88 + 213 169 + 032 375 + 161 381+ 015 338 t 026
Blood 2979 + 174 2241 + 233 738 + 078 241 + 010 2650 + 087 1888 + 078 412 + 099 101 + 0.3
Heart 969 £ 135 690 + 135 281+ 017 131 ¢ 010 9.16 + 218 567 + 042 170+ 033 097 + 0.17
Lung 1272 + 258 933 + 082 310 + 066 141 + 016 1180 + 160 860 + 055 190 + 048 084 + 008
Stomach 516 + 046 480 + 0.68 290 £ 029 204 % 011 474 £+ 079 537 + 020 385t 048 329+ 080
Intestine 262+ 018 230 £+ 028 130 + 011 085 + 023 288 + 022 245 + 025 119 + 027 084 t 006
Bone 270+ 035 199 + 040 127 + 020 080 t 026 227 + 017 226 + 058 139 + 014 097 + 039
Muscle 054 + 0.12 048 + 0.11 055 + 003 045 + 003 111 ¢+ 063 063 + 014 050 + 003 041 + 003
Spleen 472 £+ 056 426 + 096 384 + 033 402 £ 055 564 + 052 531 + 085 410+ 114 379 + 043
Kidney 1289 + 063 1617 + 343 2526 + 286 2154 + 168 1381 + 236 2227 + 018 2601 + 205 1551 + 0.57
Liver 9.02 + 021 7.87 £+ 130 603 + 040 607 + 033 1090 + 055 10.66 + 114 1022 + 044 755 % 085
Pancreas 418 £+ 039 421 + 041 316 + 015 319 + 010 464 £+ 027 502+ 009 372+ 013 308 + 0.9
skin 213 + 071 3.16 £+ 059 424 + 074 368 & 022 166 + 032 358 + 022 472 + 047 392 + 032

XTEN864-Ecl XTEN864-Off7

%ID/g 1h 4h 24h 48h 1h 4h 24h 48h

Tumor 113 + 018 303 + 058 1062 + 242 990 + 146 136 + 005 250 + 047 501+ 097 404 t 218
Blood 3432+ 215 2953 + 216 1493 + 160 670 + 045 2511 + 156 2366 + 089 1095 + 053 413 + 027
Heart 1207 + 410 966 + 0.26 583 + 184 296 + 042 999 + 158 650 + 079 296+ 068 167 + 031
Lung 1298 + 101  10.68 + 198 585 + 070 303 £ 050 1121 + 225 1041 + 113 424 + 033 203 + 048
Stomach 257 + 0.0 363 £ 0.6 297 £+ 008 240 £ 017 324 + 061 435 + 069 318 + 039 259 + 042
Intestine 174+ 015 201 £ 013 140 + 015 133 + 022 220+ 031 205 + 023 119+ 006 097 + 0.0
Bone 238+ 096 234 £+ 036 166 + 021 161 + 054 234 + 025 226 + 037 155+ 015 083 t 0.16
Muscle 047 £+ 0.08 048 + 007 072 + 006 074 + 023 053 + 008 055+ 007 044t 025 041 + 0.12
Spleen 415+ 051 499 + 105 571 + 089 579 £ 0.69 529 + 045 702 + 188 617 + 101 551 t 076
Kidney 7.48 £ 0.16 828 + 125 972 + 121 828 % 123 803 + 131 858 + 059 751 % 091 650 + 0.69
Liver 637 + 059 679 + 106 701 £+ 058 645 + 040 965 + 084 1050 + 040 993 + 148 812 + 028
Pancreas 211+ 012 325 + 038 3.08 £ 026 259 + 064 234 + 042 336 + 040 347 £ 054 301 + 049
skin 176 + 027 298 + 084 498 + 144 623 & 117 226 + 031 368 + 073 475+ 138 491 + 154




Ecl off7

%ID/g 1h 4h 24h 48 h h 4h 24h 48 h

Tumor 146 + 0.14 246 + 039 205 + 036 1.66 * 0.09 1.13 0.10 111 =+ 0.22 056 + 0.13 032 + 0.16
Blood 0.68 + 0.02 0.46 = 0.03 021 + 0.04 0.12 0.01 0.54 0.05 0.29 + 0.04 0.13 + 0.01 0.07 + 0.02
Heart 0.90 + 0.08 082 = 0.12 0.57 = 0.05 041 0.17 132 0.21 0.89 + 0.19 0.53 + 0.03 030 + 0.06
Lung 094 + 0.13 0.86 = 0.06 072 + 0.27 035 0.05 255 * 0.37 1.79 + 0.29 095 + 0.28 042 + 0.04
Stomach 129 + 0.18 1.72 + 0.08 0.88 + 0.37 0.66 * 0.06 153 # 0.27 133 + 0.06 0.60 + 0.19 053 + 0.10
Intestine 1.11 + 0.16 1.19 + 0.20 0.78 = 0.27 0.60 =+ 0.10 1.20 # 0.11 1.02 + 0.07 057 + 0.11 034 + 0.07
Bone 144 + 0.22 226 = 0.17 167 + 031 1.67 * 1.22 3.89 * 1.44 298 + 0.22 197 + 0.28 093 + 033
Muscle 033 + 0.06 034 = 0.04 025 = 0.04 0.18 0.08 0.60 =+ 0.22 0.41 + 0.09 0.24 + 0.07 0.14 + 0.05
Spleen 241 + 0.19 338 + 0.76 277 + 0.72 201 * 0.67 832 2.05 6.11 + 0.85 362 + 1.12 223 + 0.86
Kidney 82.20 + 4.06 11135 + 20.48 86.53 + 17.71 56.67 + 11.97 12946 + 2198 10098 + 7.20 6396 + 647 3390 * 799
Liver 13.82 + 0.55 1856 + 131 11.20 + 2.89 7.21 * 1.33 28.14 + 3.81 2406 = 3.50 1245 + 1.28 694 + 1.53
Pancreas 1.13 + 0.20 112 + 0.22 075 + 021 0.66 * 0.16 147 0.05 1.08 + 0.13 0.71 + 0.04 0.40 + 0.04
Skin 130 + 0.22 139 + 0.15 1.17 + 0.34 0.72 * 0.04 2.03 * 0.09 149 + 0.25 0.87 + 0.01 0.52 + 0.13




Table S3: Detection of polypeptide-DARPin fusion proteins and unmodified DARPins Ec1 and Off7 in the
feces and urine of mice bearing EpCAM-positive HT29 tumor xenografts.

Construct %ID Feces %ID Urine

Ecl 054 + 041 122 <+ 0.69
PAS300-Ecl 033 + 011 143 <+ 0.31
PAS600-Ecl 056 + 0.17 0.66 <+ 0.53
PAS900-Ec1 0.68 + 0.18 1.22 + 0.59
XTEN288-Ec1 0.24 + 0.17 133 £ 0.19
XTEN576-Ec1 047 + 0.11 121 + 0.40
XTEN864-Ec1 037 + 0.14 044 <+ 0.08
Off7 045 £+ 0.11 093 + 0.66
PAS300-0ff7 043 + 0.28 227 <+ 0.07
PAS600-Off7 051 + 020 0.85 + 0.35
PAS900-0Off7 078 + 032 134 + 094
XTEN288-Off7 0.24 + 0.16 0.79 = 0.40
XTEN576-Off7 0.32 + 0.07 048 = 0.68
XTEN864-Off7 0.29 + 0.09 099 + 0.58

Mice bearing EpCAM positive HT29 tumor xenografts (N = 3 per time point) were euthanized 24 h after
i.v. injection of 532 pmol [?°"Tc](CO), radiolabeled protein with 7.5 MBq specific activity. Feces and
urine were collected post mortem and activity was measured with a y-scintillation counter. Data are
given as percentage of injected dose of feces and urine and shown as average + S.D.



