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Scheme S1. Synthetic route to (a) PEG-(DFB);(NH,),, (b) PEG-(DFB)3;(5HCyO);, and (c)
PEG-(DFB);(ACUPA),.
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3. TH NMR Spectra
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Figure S1. '"H NMR spectra of Azido-ACUPA-tBu.
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Figure S2. 'H NMR spectra of Azido-ACUPA.
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Azido-DFB (3)
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Figure S3. 'H NMR spectra of Azido-DFB.
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Figure S4. 'H NMR spectra of PEG-(SHCYO);(NH,);.
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Figure S5. 'H NMR spectra of PEG-(DFB),.
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PEG-(DFB)3(ACUPA), (4)
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Figure S6. 'H NMR spectra of PEG-(DFB);(ACUPA);.
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Figure S7. 'H NMR spectra of PEG-(DFB);(ACUPA);.
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PEG-(DFB),(ACUPA); (5)
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Figure S8. 'H NMR spectra of PEG-(DFB),, PEG-(DFB);(ACUPA);,, and PEG-
(DFB),(ACUPA);.
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4. 13C NMR Spectra
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Figure S9. 3C NMR spectra of Azido-ACUPA-tBu.
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Azido-ACUPA (2)
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Figure S10. 3C NMR spectra of Azido-ACUPA.
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Figure S11. 3C NMR spectra of Azido-DFB.



S. HRMS
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Figure S12. HRMS of Azido-ACUPA-tBu.
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Figure S13. HRMS of Azido-ACUPA.

700

800

™
850

™
9200



E/LFT24659 5/31/20228:25:% . . ... Meher/Flavell Sample 3

LFT24650 #1-67 RT: 0.01-0.99 AV: 67 NL:4.91E4
T: FTMS +p ESI Full ms [200.00-1200.00]
7304465
100+ et
ss1Azido-DFB (3) [M+H]*
90
857
807
757
707
654
60
55
507
45
403
35
307
257

20

15 731.4495
=1

A
T T T T T T T T T T T
7275 7280 7285 729.0 7295 7300 7305 7310 7315 7320 7325 733.0 7335 7340
miz

Figure S14. HRMS of Azido-DFB.
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6. Radiolabeling

[#9Zr]PEG-(DFB), [#Zr]PEG-(DFB),(ACUPA),  [*°Zr]PEG-(DFB),(ACUPA), Free %9Zr
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Figure S15. iTLCs of free 3°Zr and radiolabeled nanocarrier conjugates before and after
purification using glass microfiber chromatography paper impregnated with silica gel and
developed using 50 mM EDTA solution as mobile phase. Under these conditions, the

radiolabeled nanocarriers stay at the origin, while free radiometal moves to the solvent front.

Table S1. Radiolabeling yield and molar activity 3°Zr labeled nanocarriers.

PEG conjugates Wt Activity Isolated Yield | Specific Activity

(mg) | Taken (MBq)

PEG-(DFB)4 2.58 91.02 88.43 34.27

4.0 192.4 179.08 44.77

4.93 155.77 153.18 31.07

PEG-(DFB);(ACUPA), 2.71 91.02 86.21 31.81

4.0 192.4 185.0 46.25

PEG-(DFB),(ACUPA); 2.83 91.02 74.37 26.27

4.0 192.4 159.1 39.77
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7. In vitro Studies

Table S2. Competition radioligand binding assay results of the unlabeled nanocarriers in

PSMA+ PC3-Pip cells using ®*Ga-PSMA-11.

Nanocarriers Experiment 1 Experiment 2

ICs 1Csp, 95% CI ICsy 1Csp, 95% CI

(nM) (nM) (nM) (nM)
PEG-(DBF), NA NA NA NA
PEG-(DBF);(ACUPA), 575.9  466.3-706.6 459.8  359.8 —584.4
PEG-(DBF),;(ACUPA); 5251  406.4—670.7 527.8  404.4—683.2
Azido-ACUPA 349.6  290.1 - 420.9 - -
2-PMPA 393.7  320.3-4824 2146  182.3-2533

Table S3. Saturation binding assay results of the 3°Zr labeled nanocarriers in PSMA+ PC3-Pip

cells.
Nanocarriers K;,(nM) | K;95% CI | Bpax B, 95%
(nM) (nM) CI (nM)
[8Zr]PEG-(DBF), Unstable  Very Wide NA NA

[#9Zr]PEG-(DBF);(ACUPA),  790.6  653.2-987.7 10464  9603-11669
[¥Zr]PEG-(DBF),(ACUPA);  30.96  26.10-36.69 13934 13427-14455
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Figure S16. Structure of the PSMA inhibitor ligand used for the in vitro blocking assay
(PSMA-2, Ki=0.24 nM, and ICs5o = 10 nM).!-3
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Figure S17. In vitro blocking assay of 8Zr labeled nanocarriers at different concentration (10
nm and 1000 nm) at 1 h incubation in PSMA+ PC3-Pip cells by using PSMA-2 as blocking

agent.
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Figure S18. The ratio of uptake/blocking at different concentrations in 3°Zr labeled Star-PEGs
in PSMA+ PC3-Pip cells by using PSMA-2 as blocking agent at 1 h.
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Figure S19. In vitro blocking assay of 8°Zr labeled nanocarriers at different concentration at 4
h and 24 h incubation in both PSMA+ PC3-Pip and PSMA- PC3-Flu cells by using PSMA-2

as blocking agent.
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Figure S20. (a,b) Membrane Bound, (c¢,d) Internalized, and (e,f) Total uptake of the [3°Zr]Star-
PEGs at 1 uM concentration up to 24 h in PSMA+ PC3-Pip and PSMA- PC3-Flu cells.
Membrane bound activity was collected by 5 minute of acid wash with cold mixture of 50 mM

glycine and 150 mM NaCl.
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7. In vivo Studies

24h 72h 168h 216h
CT  uPET/CT CT  uPET/CT CT  uPET/CT CT  uPET/CT

[#°Zr]PEG-(DFB);(ACUPA), PEG-(DFB),

[#°Zr]PEG-(DFB),(ACUPA);

Figure S21. Coronal CT, and coronal uPET/CT fusion images obtained at 24 h, 72 h, 168 h,
and 216 h following administration of 89Zr labeled nanocarriers reveal high tumor uptake with

low background tissue retention of [*Zr]PEG-(DFB);(ACUPA); over time.
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Figure S22. ROI plot on heart, PC3-Pip and PC3-Flu tumors up to 216 h. (n = 4)

Table S4. Region of interest analysis data reported as %ID/g of the 8°Zr labeled nanocarriers
on heart at 24 h, 72 h, 168 h, and 216 h. (n = 4)

Hours [¥Zr|PEG-(DFB), [¥Zr]PEG-(DFB);(ACUPA), | [®Zr]PEG-(DFB);(ACUPA);
24 | 14.17 | 13.74 | 14.17 | 14.00 | 22.10 | 20.79 | 22.24 | 24.52 | 11.67 | 11.94 | 10.75 | 10.35
72 | 7.1 | 790 | 993 | 995 | 1229 | 1124 | 1143 | 13.8 | 6.63 | 525 | 542 | 528
168 | 225 | 234 | 338 | 294 | 359 | 404 | 414 | 467 | 1.68 | 1.54 | 142 | 1.53
216 | 1.80 | 1.86 | 2.94 | 2.77 | 2.82 | 3.01 | 3.06 | 336 | 146 | 137 | 125 | 135

Table S5. Region of interest analysis data reported as %ID/g of the 8Zr labeled nanocarriers

on PC3-Pip tumors at 24 h, 72 h, 168 h, and 216 h. (n =4)

Hours [*¥Zr]PEG-(DFB), [¥Zr]PEG-(DFB);(ACUPA), | [¥Zr]PEG-(DFB),(ACUPA);
24 | 587 | 497 | 589 | 480 | 546 | 6.04 | 733 | 6.05 | 558 | 469 | 463 | 498
72 | 707 | 582 | 715 | 504 | 728 | 862 | 898 | 959 | 7.64 | 566 | 5.14 | 6.09
168 | 532 | 427 | 503 | 443 | 6.07 | 636 | 745 | 755 | 733 | 508 | 482 | 5.86
216 | 472 | 418 | 482 | 340 | 6.14 | 688 | 647 | 639 | 638 | 456 | 415 | 454

Table S6. Region of interest analysis data of the 3°Zr labeled nanocarriers reported as %ID/g
on PC3-Flu tumors at 24 h, 72 h, 168 h, and 216 h. (n =4)

Hours [¥Zr]PEG-(DFB), [*¥Zr]PEG-(DFB);(ACUPA), | [®Zr|PEG-(DFB),(ACUPA);
24 | 4841 | 597 | 591 | 413 | 481 | 447 | 493 | 522 | 384 | 347 | 350 | 3.58
72 | 424 | 689 | 637 | 477 | 473 | 512 | 628 | 588 | 3.46 | 3.75 | 3.93 | 4.04
168 | 329 | 424 | 324 | 280 | 334 | 369 | 381 | 295 | 187 | 159 | 1.73 | 2.12
216 | 197 | 362 | 296 | 254 | 272 [ 334 | 279 | 312 | 155 | 1.11 | 2.10 | 1.50
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Figure S23. Organ biodistribution presented in (a) %ID/g, and (b) %ID/organ for #Zr labeled

nanocarriers at 216 h postinjection. (n = 4)

Table S7. Organ biodistribution analysis data in %ID/g tissue for 8Zr labeled nanocarriers at

216 h. (n = 4)

Organs [¥Zr]PEG-(DFB), [*¥Zr]PEG-(DFB);(ACUPA), | [*Zr]PEG-(DFB);(ACUPA);
Blood | 069 | 08 | 1.16 | 122 | 141 | 167 | 145 | 146 | 032 | 023 | 027 | 024
Liver | 49 | 587 | 587 | 707 | 622 | 6.51 | 6549 | 855 | 5.04 | 44 | 407 | 4.58

Kidney | 24 | 241 | 22 | 328 | 396 | 3.96 | 4536 | 6.01 | 444 | 376 | 35 | 421
Spleen | 9.9 | 11.96 | 16.88 | 21.18 | 28.51 | 23.14 | 18.745| 24.05 | 16.16 | 9.85 | 9.39 | 10.46
Heart | 3.06 | 322 | 399 | 3.63 | 383 | 347 [3.732| 433 | 227 | 184 | 1.73 | 237

Pancreas| 1.75 | 2.08 | 2.19 | 209 | 222 | 196 | 2554 | 337 | 1.73 | 1.66 | 1.16 | 1.24
Lung | 274 | 301 | 364 | 353 | 419 | 44 [4708 | 57 | 233 | 199 | 1.91 | 2.08
Brain | 0.07 | 008 | 0.09 | 008 | 01 | 01 [0124] 01 | 007 | 005 | 006 | 0.05

Femur | 427 | 3.07 | 4.83 3 685 | 458 | 4878 | 7.13 | 461 | 343 | 342 | 372
Muscle | 251 | 2.8 | 1.85 | 288 | 1.31 | 1.9 | 1.841 | 348 | 083 | 1.47 | 099 | 1.67
Testis | 7.09 | 7.74 | 9.65 | 6.89 | 6.64 | 66 [ 9697 | 654 | 415 | 414 | 396 | 3.96

PC3-Pip | 648 | 499 | 631 | 525 | 841 | 1043 | 9.701 | 10.03 | 849 | 6.05 | 572 | 6.52

PC3-Flu | 3.02 | 394 | 438 | 329 | 327 | 3.63 [ 3462 | 353 | 177 | 14 | 1.77 | 1.79
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Table S8. Organ biodistribution analysis data in %ID/organ tissue for 3°Zr labeled nanocarriers

at216 h. (n = 4)

Organs [*Zr]PEG-(DFB), [*¥Zr]PEG-(DFB);(ACUPA), | [¥Zr|PEG-(DFB),(ACUPA);
Blood | 04 | 049 | 0.7 | 068 | 087 | 097 | 085 | 0.7 | 0.18 | 0.14 | 0.18 | 0.15
Liver | 524 | 376 | 599 | 341 | 633 | 469 | 646 | 516 | 415 | 3.66 | 449 | 2.64
Kidney | 069 | 077 | 07 | 08 | 1.1 [ 138 | 124 | 120 | 112 | 1.1 | 117 | 1.13
Spleen | 044 | 0.64 | 056 | 053 | 074 | 073 | 0.69 | 0.68 | 041 | 046 | 048 | 0.37
Heart | 03 | 032 | 036 | 032 | 04 | 039 [ 034 | 034 | 02 [ 017 | 0.19 | 022
Pancreas| 0.13 | 0.19 | 0.19 | 0.15 | 02 [ 024 [ 019 [ 029 | 0.11 | 0.13 | 0.13 | 0.1
Lung | 034 | 035 | 043 | 034 | 047 | 051 | 059 | 05 | 024 | 021 | 025 | 022
Brain | 0.03 | 0.03 | 0.03 | 0.03 | 004 [ 004 | 005 | 003 | 0.03 | 0.02 | 0.02 | 0.01
Femur | 041 | 005 | 042 | 005 | 066 | 0.1 | 0.09 [ 0.16 | 023 | 0.09 | 0.17 | 0.12
Muscle | 0.11 | 042 | 018 | 04 | 012 | 056 | 02 | 047 | 007 | 0.19 | 0.11 | 0.24
Testis | 0.64 | 0.69 | 0.84 | 0.68 | 058 | 069 | 0.7 | 028 | 043 | 032 | 042 | 033
PC3-Pip| 084 | 143 | 1.12 | 121 | 2.65 | 198 | 238 | 2.19 | 3.73 | 251 | 1.92 | 2.26
PC3-Flu| 234 | 1.71 | 353 | 257 | 207 | 1.69 | 2.51 | 283 | 147 | 134 | 1.05 | 0.74
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