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Figure S1. Synthetic route for IH20 and IH18. The peptide backbone was synthesized according to
Fmoc-based SPPS. The lysine is selectively deprotected on resin and reacted with p-SCN-Bn-DTPA. After
cleavage from the resin and precipitation in ice cold ether, the peptide was purified to yield IH20. Conver-
sion to IH18 consists of a reaction between the cysteine and sulfo-Cy5-maleimide and subsequent
purification.
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Figure S2A. LC-MS analysis of IH20. Fluorescence and mass chromatograms as well as mass spec-

tru

m for IH20.
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Figure 52B. LC-MS analysis of IH18. Fluorescence and mass chromatograms as well as mass spec-

trum for IH18.
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Figure S3. Purification of multimodal imaging constructs. Purification after sortagging consisted of incubation with

NiNTA beads to remove starting material and sortase and size-exclusion chromatography to separate product from free
peptide. Chromatograms are shown for a) mlgG1 and b) Fab PD-L1-1H18. Red arrows indicate where product elution begins
and ends. ¢) For generation of the PEGylated Fab fragment, cation exchange chromatography was performed after a SPAAC
reaction with 20kDa mPEG-DBCO. 1) 20kDa DBCO-mPEG alone, 2) Fab PD-L1-srt-his alone and 3) Reaction mixture after SPAAC.
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Figure S4. SDS-PAGE analysis of multimodal PD-L1 imaging tools. SDS-PAGE analysis of mlgGT1, Fab
and Fab-PEG,,,. PD-L1-IH18. After purification using NiNTA beads and SEC, an analytical fraction of
migG1 and Fab PD-L1-IH18 was reacted with 5kDa mPEG-DBCO to analyze purity and azide functionali-
ty. This resulted in the near-quantitative conversion to a fluorescent product of higher molecular
weight. Fab-PEG20kDa was produced through large-scale reaction of Fab PD-L1-IH18 with 20kDa
mPEG-DBCO and subsequently purified using cation exchange chromatography.
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Figure S5. In vitro analysis
of constructs. a) Competition
assay. Renca cells were incu-
bated with a serial dilution of
different antibody-conjugate
concentrations and commer-
cially available anti-PD-L1-PE.
Figure shows MFI  for
sulfo-Cy5. Data are presented
as mean = SD, n = 3. An inter-
nalization assay was carried
out for ""In-labeled b) migG1
c) Fab and d) Fab-PEGmkDa
PD-L1-IH18-"In. Renca cells
were incubated with radiola-
beled antibody-conjugate
alone (binding and internali-
zation) or with an excess of
unlabeled WT PD-L1 antibody
(non-specific binding and
internalization). Data are
presented as mean + SD.
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Figure S7. Fluorescence microscopy of tumor sections for migG1-IH18 localization. Fluorescence
microscopy shows localization of mlgG1-1H18 with cellular resolution (DAPI in blue, Cy5 fluorescence
in purple and PD-L1 immunofluorescent staining in green in the merge image). Isotype control for
immunofluorescent staining shown on the right panels.



Supplemental Table 1. Biodistribution results.
Antibodies (30 ug, 24h p.i.) were administered to BALB/c mice with 4T1 fatpad tumors (n = 5).
Results are presented per tissue as mean * SD (%ID/qg).

rlgG2a mlgG1 mlgG1 mlgG1
Tissue MIH5 (WT) MIH5 MIH5 MIH5
DTPA DTPA IH20 IH18
(%ID/qg) (%ID/qg) (%ID/q) (%ID/qg)

Blood 10.94 + 2.86 291+0.88 7.48 £0.95 9.36 +£1.38
LN Left 2735280 18.54 +7.81 1145 +£6.30 21.03+£7.16
LN Right 18.92 +1.88 13.95 + 1.68 996 +£5.13 10.88 +12.35
Muscle 1.63+£0.30 1.16 £0.12 1.03 £0.07 1.25+£0.31
Tumor 16.52 +5.32 13.08 £ 1.02 1578 £ 1.71 14.36 £ 2.37
Thymus 8.64 +0.55 6.94 + 1.80 778+ 1.16 15.74 + 0.58
Lung 1529 +1.24 8.65 +0.88 10.04 + 0.69 1291 +0.78
Spleen 1396 +1.18 15.11 + 2.67 12.11+043 16.80 + 0.68
Adrenal 10.03+1.36 8.72+0.87 7.44+1.44 9.12 +0.69
Kidney 8.19+1.21 544 +043 9.34+0.38 8.19+0.21
Liver 6.56 £ 0.51 20.65 £ 3.67 8.23+043 9.14 £ 0.56
Duodenum 10.94 +0.52 9.04 +1.29 6.53 +1.69 742 +0.64
Colon 506+0.10 3.88 £0.31 3.48+0.24 525+142
Brown Fat 22.69+£6.23 20.60 £3.99 14.05 +£2.94 15.39 £ 2.60
Bone Marrow 532+0.23 6.47 £1.52 5.69+0.28 6.63+£1.17
Bone 1.74+0.18 149 +0.14 1.46+0.15 1.96 + 047




Supplemental Table 2. Results of PD-L1 biodistribution study.
Antibody-conjugates were administered to BALB/c mice with 4T1
fatpad tumors (n = 5). Biodistribution results are shown at their
optimal time points for mlgG1-IH18 (72h), Fab-IH18 (24h) or
Fab-IH-18-PEG (24h). Results are presented per tissue as mean + SD
(%ID/qg).

mlgG1-IH18 Fab-lH18 Fab-IH18-PEG
Tissue 72h 24h 24h
(%ID/g) (%ID/q) (%ID/g)

Blood 042 +0.17 0.31 £0.08 2.03+0.30
LN Left 15.09 + 3.61 751 +1.37 11.29 +£1.60
LN Right 14.59 2.61 7.67 +1.15 13.61 £2.25
Muscle 0.59+0.14 0.73£0.21 0.87 £0.08
Tumor 795+ 1.64 9.67 +0.84 16.55 +2.80
Thymus 7.60+0.93 4.30+0.16 3.59 +0.65
Lung 6.97 £3.33 2.66 +0.73 437 +0.62
Spleen 9.66 + 0.68 1011 +£0.84 19.27+1.55
Adrenal 5.50 +1.56 450 +£0.76 8.66 £1.79
Kidney 419+070 7836+10.31 6.22 +£0.75
Liver 812+084 1647+1.19 18.09+1.51
Duodenum 9.06+2.73 489 +1.46 8.53+1.12
Colon 2.54+0.18 257 £0.24 3.52 £0.35
Brown Fat 1718 +340 9.97+232 9.58 +£2.27
Bone Marrow  4.79+0.98 510+0.77 6.29 +1.06
Bone 1.02+0.15 1.22+0.14 136 +0.27
Tumor/blood 2067 +860 32.68+7.95 8.22 +£1.32




Supplemental Table 3. Biodistribution results of PD-L1
Antibody-conjugates were administered to BALB/c mice with 4T1 fatpad tumors (n = 5).
Results are presented per tissue as mean % SD (%ID/q).

imaging study.

migG1-lH18 Fab-lH18 Fab-IH18-PEG Fab-IH18-PEG
Tissue 72h 24h 24h 48h
(%ID/g) (%ID/g) (%ID/qg) (%ID/qg)

Blood 061+0.17 1.13+£1.07 563+0.74 1.53+0.35
LN (2x) 30.00 +8.38 22.02 +£5.90 9.25+1.85 264 +5.38
Muscle 0.55+0.03 1.15+0.22 0.4+0.08 0.76 +0.09
Tumor 9.04 +2.56 9.74 +2.01 9.58 +£0.54 13.2+1.41
Thymus 0.33+0.66 11.76 £2.23 1241 +£0.23 3.1+0.50
Lung 3.83+0.85 941 +6.26 3.96 £0.68 3.29+0.70
Spleen 14.69 +3.27 73.89+21.59 3287 +2.74 3417 £2.25
Kidney 3.56+0.19 106.54 + 9.83 4.77 £0.16 489 +0.30
Liver 11.53 +£1.00 78.74 + 8.87 23.91+1.27 26.79+£1.54
Duodenum 11.89+2.09 14.05+3.97 9.3+0.64 13.26 +3.26
Colon 2.69+0.27 522+1.17 2.18+0.12 3.51+£043
Brown Fat 15.70+0.94 21.32+4.27 4.5+0.58 9.00+1.18
Bone Marrow 3.72+165 0.52+1.31 494 +0.24 6.93 +0.75
Bone 1.09 +0.22 1.96 +0.38 1.1+0.14 1.73+0.13
Tumor/blood 15.16 +2.95 14.79 £ 6.60 1.75+0.32 0.13+2.61






