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Figure S1. Isotopic dilution experiment showing the dependency between labeling yield and %°Zr
specific activity. The estimated number of deferoxamine per antibody was 1.3.
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Figure S2. Time activity curves derived from the heart of mice injected with *Zr-Df-YY 146 or
897r-Df-YY 146-ZW800. Single exponentials were fitted to the data to determine the blood
circulation half-life. No statistical difference was observed between the half-life of the tracers.
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Figure S3. MIPs of sequential PET images acquired at 4, 24, 48, 72, 96, and 120 after
intravenous injection of 5.6-7.4 MBq of ¥Zr-Df-YY 146-ZW800 into tumor bearing athymic
nude mice. Mice bearing HepG2 tumors were injected with low SA (18.5 GBg/pumol; first row)
or high SA (29.6 GBg/umol; second row) of ¥Zr-Df-YY 146-ZW800, and with YY 146 (50
mg/kg) 24 h prior the administration of the high SA tracer (third row). The bottom group
corresponds to Huh7 tumors bearing mice injected with high SA ¥Zr-Df-YY 146-ZW800.
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Figure S4. Sequential NIRF images acquired immediately after PET scanning (Figure S3). Mice
bearing HepG2 (CD146+) tumors were injected with 250 pmols (first row), 400 pmols (second
row), or 250 pmols of ¥*Zr-Df-YY 146-ZW800 plus YY 146 (50 mg/kg) 24 h before NIRF tracer
injection (third row). The last group of mice bearing Huh7 (CD146-) tumors was given 250
pmols of ¥Zr-Df-YY146-ZW800 (fourth row).
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Figure S5. In vivo and ex vivo PET/NIRF imaging correlation at 120 h post injection of 3°Zr-Df-
YY146-ZW800. A) CD146-positive HepG2 tumors were detected by PET, NIRF, and ex vivo
after fluorescently guided resection. B) Major organs were excised and imaged ex vivo by both
PET and NIRF imaging modalities. Excellent qualitative correlation was observed in terms of
signal intensity and distribution between PET and fluorescence images.
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Figure S6. Longitudinal in vivo PET imaging of orthotopic HepG2 tumor-bearing mice.
Representative MIPs PET images show the biodistribution of **Zr-Df-YY 146-ZW800 in mice
administered high (29.6 GBg/umol; top row) or low (18.5 GBg/umol; bottom row) SA of the
tracer. In both cases HepG2 tumors were successfully visualized. Yellow arrow point to tissues
with prominent uptake: H, heart; L, liver; T, tumor.
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Figure S7. Quantitative analysis of in vivo PET data and ex vivo biodistribution. Time-activity
curves derived from heart/blood, liver, muscle, and tumor of mice bearing HepG2 orthotopic
xenografts after injection of (A) high SA (29.6 GBq/umol; n=3) or (B) low SA (18.5 GBg/pmol;
n=3) ¥Zr-Df-YY 146-ZW800. A significant decrease in tumor uptake was noted in mice injected
a low SA tracer. C) Ex vivo biodistribution data at 120 h after 3°Zr-Df-YY 146-ZW800
administration. Mice were sacrificed following the last PET/NIRF scan and major tissues
collected, weighed, and counted; tissue uptake in reported as %ID/g + SD (*** P<0.0001).
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Figure S8. Longitudinal in vivo NIRF imaging of orthotopic tumors. HepG2 tumor-bearing mice
were administers 400 pmol (top row; n=3) or 250 pmol (bottom row) of ¥Zr-Df-YY 146-ZW800.
Orthotopic tumors were not readily visualized due to poor penetration of excitation/emission
light. A much higher background fluorescence was observed in mice injected 400 pmol of the
tracer.



Table S1. Longitudinal quantitative PET data of ¥Zr-Df-YY146 and ¥°Zr-Df-YY146-
ZW800 biodistribution in tumor-bearing mice.

Mean (%ID/g) = SD
Organ/Tissue
4 hp.i 24 h p.i. 48 h p.i. 72 h p.i. 96 h p.i. 120 h p.i.
Subcutaneous Xenografts
897r-Df-YY 146 (n=4)

HepG2 1040+ 1.73 24.60+1.42 28.60+521 31.65+7.15 29.85+6.61 30.23+6.93
Huh?7 233+046 3.60+053 3.70+£133 335+1.00 2.30+0.88 2.60+0.83
Heart/Blood 13.48+1.25 6.55+1.79 4.13+131 298+084 2.68+1.02 2.88+0.84
Liver 10.00+1.80 620+1.58 6.15+1.82 555+122 593+1.65 560+1.78
Muscle 096+0.36 0.79+039 091+£048 051+£022 0.69+0.36 0.48+0.43

87r-Df-Y'Y 146 + CD146 blocking (n=3)
HepG2 573+£092 7.55+049 820+0.58 820+0.59 823+048 8.38+0.49
Huh?7 1.80+£0.75 335+£054 3.10+225 3.60+1.62 283+146 3.28+0.74
Heart/Blood 1575+1.77 873+1.08 6.63+1.16 543131 465+120 3.53+0.62
Liver 9.15+1.58 7.58+061 7.65+£033 7.38+029 7.93+0.29 7.88+0.42
Muscle 1.15£0.06 1.40+£041 1.53+046 1.40+041 1.10£028 1.10+0.45

897r-Df-Y'Y146-ZW800 high SA (n=3)
HepG2 8.03+1.71 16.57+225 22.00+3.03 22.07+2.70 23.53+2.55 23.87+297
Heart/Blood 13.50+2.18 7.67+0.78 4.93+081 3.93+£0.78 3.80+£026 3.90+0.10
Liver 13.97+1.55 10.63+0.97 10.10+1.04 10.30+1.18 10.37+1.22 1020+ 1.23
Muscle 0.83+029 1.33+£0.06 0.70+030 0.80+0.17 0.83+0.31 0.80+0.17

87r-Df-YY 146-ZW800 low SA (n=>5)
HepG2 878 £3.11 13.72+4.13 1500+3.56 1554+3.13 1520+3.96 15.12+4.35
Heart/Blood 13.68+1.21 6.50+2.00 5.10+135 4.16£091 3.44+096 3.80+0.55
Liver 1552+3.12 10.66+1.91 1022+1.69 10.34+222 9.52+1.94 9.64+1.90
Muscle 1.12£033 1.44+030 1.46+047 098+020 0.98+0.33 0.74+0.18

897r-Df-YY 146-ZW800 + CD146 blocking (n=4)

HepG2 560+£0.63 7.63+1.78 7.90+150 8.13+0.99 7.90+081 7.88+0.83
Heart/Blood 1598098 9.60+143 7.58+145 6.65+1.57 538+1.62 445+141
Liver 1295+2.07 9.68+1.61 9.90+1.87 10.30+2.30 10.15+£2.05 10.45+2.21
Muscle 0.80+0.57 1.33+025 1.10£0.14 1.25+0.37 1.10£0.08 0.95+0.31

897r-Df-Y'Y146-ZW800 high SA (n=3)
Huh7 540+£0.57 625007 640+099 6.10+£0.57 520+1.13 5.05+0.64



Heart/Blood 1340+2.12 7.75+£0.07 5.15+049 395+021 325+£035 3.80+0.85
Liver 1345+2.19 10.75+035 940+0.14 10.50+0.42 10.85+1.34 10.70+0.85
Muscle 1.10£0.00 140+0.28 1.40+0.14 1.05+£0.07 1.10+£0.00 0.90+0.42
Orthotopic Xenografts
897r-Df-YY 146-ZW800 high SA (n=4)
HepG2 1143 +1.12 19.93+£2.69 23.63+5.94 23.53+5.63 2580+£590 24.93+591
Heart/Blood 13.75+£0.57 9.08+130 633+1.63 490+£0.79 440+£0.29 535+1.14
Liver 18.10+3.40 13.53+£2.07 11.40+£2.00 11.58+1.39 11.48+146 11.15+1.16
Muscle 1.38+033 1.23+033 1.30+022 1.28+£0.56 0.80+0.16 0.88+0.15
89Zr-Df-YY 146-ZW800 low SA (n=5)
HepG2 12.10+2.47 13.58+232 15.78+3.25 15.70+3.41 13.78£4.31 12.62+3.99
Heart/Blood 1546+1.13 852+1.04 6.08+£0.37 456+0.76 3.68+0.93 3.22+0.71
Liver 13.82+2.28 11.84+132 11.54+1.20 11.42+1.18 10.80+£0.63 9.88+0.82
Muscle 0.82+£0.26 096=+0.11 1.08 £0.13 1.18£0.24 1.28+0.08 1.24+0.11

Values are reported as %ID/g (mean + SD).



Table S2. Ex vivo biodistribution of ¥Zr-Df-YY146 and ¥Zr-Df-YY146-ZW800, 120 h after iv administration into tumor-
bearing nude mice.

8Zr-Df-YY146

89Zr-Df-YY146-ZW800

S.c. xenografts model S.c. xenografts model Orthotopic model
CD146 HepG2 CD146 HepG2 Huh7 .
Tissue Hepgif)[“m Mokt | BAAASA  Beddme  LowSA [k A Hgf}; 4S)A Lgfi SS)A
(n=3) (n=3) (n=4) (n=5) (n=3)
HepG2  30.82+573 7.81£1.65|2035+2.10 8.62+2.05 10.16+0.14 NA 135'%17* 32.10+9.88
Huh?7 228+157 3.14+0.84 NA NA NA 4.58 +0.42 NA NA
Blood 1.99+0.72 459+1.00 | 222034 7.62+044 229+127 3.19+049 | 237+126 3.13+1.24
Skin 1.57+1.04 3.06+0.75| 214128 4.09+1.73 1.80+0.10 138+0.57 | 2.05+1.05 3.24+2.69
Muscle  0.55+0.11 037+0.15| 0.13+£0.02 022+0.04 0.19+£0.07 0.19+0.02 | 0.12+0.02 0.87+1.36
Bone 501+£1.62 1474034 227+1.08 2324082 349+132 353+0.13 | 248+1.15 8.06+5.91
Heart 1.06+ 025 1.70+0.25| 085023 223+074 120+0.15 157+0.06 | 0.72+0.46 1.43+0.28
Lung 1924038 1294031 | 0.69+£0.09 351+1.99 151024 2.12+0.08 | 0.64+0.13  1.08+0.32
Liver 708+1.97 889+042| 944+136 13.15+3.61 15.87+2.08 13_;)'2117i 2.83+041 13.93+237
Kidney  4.69+0.88 520+0.79 | 5.19+145 579+222 432+1.00 472+0.12 | 512+2.06 4.03+ 1.89
Spleen 390+ 1.13  3.06+093 | 429+1.68 4.18+037 5.69+1.03 572+022 | 291+1.53 592+333
fa““ea 043+0.17 044+0.08| 039+£030 0.77+021 036+0.01 025+0.03 | 0.52+028 2.65+4.18
Stomach  0.65+0.12 0.45+0.10 | 0.31£0.09 0.60+0.17 0.71+020 1.15+£0.97 | 0.31+0.09 0.79+0.13
Intestine  0.99+0.55 0.67+023 | 0.57+0.10 0.65+0.10 0.62+0.02 0.83+020 | 048+0.18  0.69+0.12
Tail 342+1.04 2284040 3.11£0.71 3.16+0.60 3.08+033 291+1.01 | 220+120 4.52+0.71
Brain 0.08+0.02 0.10+0.02 | 0.07£0.07 0.15+0.08 0.07+0.00 0.15+0.03 | 0.07£0.05 0.12+0.04

Values are reported as %ID/g (mean + SD).



