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Code for cellular assays and dynamic PET statistics.
To assess statistical significance in cellular assays (**Cu-DOTHA2-PSMA vs. *Ga-PSMA-617) and

dynamic PET (blocked vs. non blocked injection), a linear model in R was used with evaluation of
residuals (R x64 4.1.1, libraries: readxl, Ime4). A Python script was used to produce graphs to visually

analyse the model. Spyder 4 (anaconda3) was used as well as a Python 3.8 program.
#R pseudo-code

Model = Im(“uptake ~ time + radiotracer”)
Summary(model)

#add to the data the predictions from each model and residuals when available
datap = cbind(data, prediction = predict(model),

prediction_residuals = model$residuals)

Figure S1. 'H-NMR spectrum of DOTHA2(OtBu)3
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Figure S2. >*C-NMR spectrum of DOTHA2(OtBu)3
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Figure S3. HPLC chromatogram of DOTHA2-PSMA
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Figure S4. ESI-MS spectrum of DOTHA2-PSMA

Figure S5. HPLC of "'Cu-DOTHA2-PSMA
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Figure S6. ESI-MS of "™Cu-DOTHA2-PSMA
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Figure S7. UPLC for A) ®*Cu-DOTHA2-PSMA (standard), B) **Cu(OAc)2 and C) **Cu-DOTHA»-
PSMA in the supernatant fraction after 24 h ex vivo incubation in mice plasma
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In C, %*Cu-DOTHA2-PSMA was incubated in mouse plasma for 24h and the plasma supernatant was
analyses by UPLC. In the plasma supernatant, less than 3% of the signal was free ®*Cu, which
corresponded to 1.28% of the total plasmatic signal (supernatant plus pellet).
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Figure S8. Radio-TLC for A) %*Cu-DOTHA2-PSMA, B) %*Cu(OAc):, C) **Cu-DOTHA2-PSMA in the
plasma supernatant of blood sampled 1h after **Cu-DOTHA2-PSMA injection in mice
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In C, mice were injected with *Cu-DOTHA2-PSMA and plasma was sampled 1h after the injection to
be analyzed by radio-TLC. The plasma supernatant showed a 5% peak from free ®*Cu, which

corresponded to 2.60% of the total plasma signal (supernatant plus pellet). A larger peak is observed for
64Cu-DOTHA2-PSMA, which may correspond to the tracer alone and bound to plasma protein.

Figure S9. Standard (A) and radioactive (B) HPLC chromatogram for %8Ga-PSMA-617
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Figure S10. In vivo stability results after injection of **Cu-DOTHA2-PSMA in balb/c mice: (A) UPLC
for urine collected 1h p.i. of **Cu-DOTHA2-PSMA and (B) radio-TLC for mice liver extract 2h p.i. of
%4Cu-DOTHA2-PSMA
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Table S1. Cellular uptake and internalization detailed results

Uptake Internalization
%4Cu-DOTHA,-PSMA %8Ga-PSMA-617 %4Cu-DOTHA,-PSMA 8Ga-PSMA-617
Uptake n Uptake n| Internalized activity n| Internalized activity n
(%IA/10° cells) (%IA/10° cells) (%IA/10° cells) (%IA/10° cells)
Time p.1.
()
0.25 1539 + 9.57 5 0.00 £ 000 3 1.68 + 1.04 4 0.00 £ 0.00 3
0.5 25.09 + 14.65 5 592 + 220 3 2.07 £ 0.64 4 1.02 + 040 3
0.75 2279 + 14.06 5 850 + 231 3 234 £ 051 4 1.81 £ 095 3
1 2473 + 17.29 5 944 + 273 3 261 £ 099 4 292 £ 149 3
2 30.24 + 9.65 5 1144 + 314 3 1225 £ 6.69 4 438 £ 2.05 3
3 3270 + 11.85 5 13.20 + 2,18 3 1484 + 586 4 790 £ 221 3
4 2757 + 14.04 9 1418 + 651 6
8 2198 + 8.79 4 13.10 + 462 2
12 2339 + 945 4 1566 + 476 2
24 25.66 + 12.08 4 1645 + 697 2
36 29.62 + 14.01 4 2543 + 153 2
48 3448 + 13.60 4 3413 + 487 2
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Table S2. Cellular efflux detailed results

Efflux
$4Cu-DOTHA,-PSMA %Ga-PSMA-617
Retained activity n Retained activity
normalized to time 0 (%) normalized to time 0 (%)
Time p.i. (h)
1h incubation
0 100% 100%
0.25 100.93 + 9.46 4 101.57 + 3.64 3
0.50 105.51 + 6.55 5 106.07 + 13.23 3
0.75 9438 + 20.10 5 97.22 £ 1320 3
1 77.52 £ 39.73 5 84.75 + 28.12 3
2 80.95 + 3422 5 81.62 + 20.16 3
3 76.53 + 30.57 5
4 64.04 + 32.06 5
4h incubation
4 66.23 + 15.08 4
8 51.88 + 11.85 4
24 3510 £ 13.51 4
32 3427 + 5.14 4
48 48.61 = 6.72 4
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Table S3. Linear model for **Cu-DOTHA2-PSMA and **Ga-PSMA-617 uptake in LNCaP cells

Predictors Estimate value of T statistic P value
coefficient (95% CI)
Effect of time 4.18 (2.59-5.77) 5.20 <0.001
Injecting %8Ga-PSMA-617 instead of 64Cu—DOTHA2—PSMA -13.82 (_1793 _ _912) -6.65 <0.001

Adjusted R? = 0.397

95% confidence interval (CI) are estimated for coefficient of predictors based on the model degrees of freedom and coefficient standard error.

Table S4. Linear model for **Cu-DOTHA2-PSMA and *Ga-PSMA-617 internalization in LNCaP cells

Predictors Estimate value of T statistic P value
coefficient (95% CI)
Effect of time 4.52 (3.96 - 5.08) 16.02 <0.001
Injecting 68G3-PSMA-6 17 instead of 64CU-DOTHA2-PSMA -0.56 (_ 1.93-0.8 1) -0.81 0.42

Adjusted R? = 0.693
95% confidence interval (CI) are estimated for coefficient of predictors based on the model degrees of freedom and coefficient standard error.

Table S5. Linear model for **Cu-DOTHA2-PSMA and ®*Ga-PSMA-617 efflux in LNCaP cells

Predictors Estimate value of T statistic P value
coefficient (95% CI)
Effect of time -9.17 (-13.55 - -4.79) -4.20 <0.001
Il’leCtiIlg 68Ga—PSMA—6 17 instead of 6‘tCl,l-l)OTHzAz-PSMzAs 041 (_ 13.42 - 1442) 0.06 0.953

Adjusted R2 = 0.235

95% confidence interval (CI) are estimated for coefficient of predictors based on the model degrees of freedom and coefficient standard error.
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Table S6. Balb/c mice biodistribution detailed results

%Cu-DOTHA-PSMA

8Ga-PSMA-617

Organs 1h p.i. (n=9) 2h p.i. (n=6) 4hpi (n=6) 24hp.i (n=5) 48hp.i. (n=5) 1h p.i. (n=4) 2h p.i. (n=4)
Blood| 1.47 + 141 132 + 047 154 + 041 2.09 £ 1.02 1.10 £ 023 | 3.27 + 2.03 212 + 1.70
Plasma| 2.50 = 1.16 260 £ 026 3.05 £ 1.18 236 = 031 157 £ 040 | 494 + 3.50 143 + 0.37
Adrenals| 2.13 £ 0.95 377 £ 127 213 £ 179 3.00 =+ 144 224 + 1.03 | 349 + 0.92 2.19 £ 0.77
Testis| 0.65 £ 0.34 1.10 £ 0.11 120 £ 0.17 135 + 020 0.87 + 0.13 - -
Seminal gl.| 0.79 + 0.61 0.71 £ 0.14 0.65 £ 0.16 0.60 £ 0.10 0.51 + 0.14 - -
Fat| 0.52 + 0.36 0.51 £ 0.16 055 £ 024 0.69 £ 029 038 £ 0.10| 0.76 £ 0.16 0.29 + 0.08
Kidneys| 15.76 + 7.02 9.07 £ 1.24 795 £ 123 863 £ 127 525 + 0.75 (93.74 + 2650 3238 + 9.52
Spleen| 245 + 1.71 455 +£ 208 339 + 082 400 + 046 1.76 £ 0.14 | 290 + 1.20 1.16 £ 0.34
Pancreas 142 + 1.13 1.86 + 034 1.89 £ 0.16 192 = 0.19 143 £+ 036 | 1.04 £ 0.59 0.36 £ 0.09
Liver| 1427 + 1234 2987 + 498 30.18 = 424 2691 + 512 13.74 + 1.56 | 2.00 + 1.18 0.67 £ 0.16
Heart| 2.72 + 2.60 363 £ 049 430 £ 0.18 443 £ 030 3.69 £ 0.78 | 1.06 £ 0.66 0.28 + 0.09
Lungs| 4.83 = 3.71 1044 £ 274 879 £ 044 714 £ 086 376 £ 043 | 3.57 + 2.41 1.76 £ 0.76
Muscles| 0.70 + 0.64 0.71 £ 022 0.65 £ 009 084 £ 007 075 + 023 | 0.57 £ 0.31 0.19 £+ 0.06
Bone| 091 + 0.63 1.62 £ 069 232 £ 137 130 £ 0.18 068 £ 0.14 | 052 £ 0.38 0.14 + 0.04
Brain| 0.19 £ 0.15 028 £ 0.04 032 £ 003 047 £ 007 047 £ 0.07 | 0.11 £ 0.06 0.04 £ 0.01
Tail| 3.77 £ 2.49 224 £ 050 237 £ 057 219 £ 125 085 £ 025 | 2.69 £ 0093 278 £ 1.60
Intestin| 5.71 + 4.78 1127 £ 1.66 11.02 = 0.65 629 + 1.84 2.67 £ 0.52 - -
Stomach | 5.72 £ 5.10 1058 + 1.53 940 + 091 479 = 0.79 2.82 £+ 0.52 - -
Thyroid | 2.93 + 1.87 348 £ 0.67 457 £ 346 3.18 £ 226 1.51 + 0.58 - -
Salivary gl. | 3.38 £ 2.96 440 =+ 084 375 +£ 030 327 + 053 213 + 049 - -
Skin 1.26 0.58 1.56 0.33 1.35 0.61 0.93 0.37 0.39 0.03 - -
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Table S7. Detailed results for PET region-of-interest activity for non-blocked injection of *Cu-DOTHA2-PSMA

Organs Tumor Kidney calyxes Kidney cortex Liver Muscle
0-5 min 6.80 + 1.38 45.15 + 23.84 22.79 + 6.86 12.94 + 3.68 2.00 £ 0.56
5-10 min 929 + 241 49.58 + 27.77 1832 £+ 5.68 17.82 £ 6.23 224 £ 0.66
10-15 min 1023 + 3.40 36.82 + 28.07 15.39 + 6.00 19.33 + 7.24 1.62 + 0.59
15-20 min 1098 + 3.50 2536 = 17.93 14.02 £ 792 20.34 + 834 1.57 £ 0.39
20-25 min 11.62 + 3.87 2149 + 16.94 12.89 + 8.12 20.86 + 8.84 1.45 + 0.53
25-30 min 12.17 £ 4.26 1856 £ 16.93 12.69 £ 8.69 21.29 + 9.02 1.68 + 0.87
30-35 min 1231 £ 435 17.22 + 17.35 1225 + 8.62 2148 + 9.10 1.38 £ 0.32
35-40 min 12.83 £ 4.78 16.10 £ 16.00 11.88 £+ 8.15 21.85 £ 935 131 £ 044
40-45 min 1298 + 4.72 1437 + 14.62 11.56 + 7.82 2191 + 9.27 134 + 041
45-50 min 13.24 £ 494 13.38 £ 13.18 10.53 £ 7.08 22.12 £ 935 121 + 034
50-55 min 1390 + 5.14 12.61 + 12.19 1044 + 6.85 2247 + 937 1.01 £ 0.35
55-60 min 13.96 £ 495 11.28 £ 10.84 9.65 £ 6.34 2242 + 9.19 1.09 + 0.36
4h| 2379 £ 1146 - - 26.85 + 535 1.11 £ 0.29
24 h 18.55 £ 6.56 - - 2134 + 3.59 1.56 + 0.54

0-1h p.i. non-blocked: n=9, t=14; 4h and 24h p.i. non-blocked: n=6, t=9.
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Table S8. Detailed results for PET region-of-interest activity for injection of **Cu-DOTHA2-PSMA blocked with "Cu-DOTHA-

PSMA
Tumor Kidney calyxes Kidney cortex Liver Muscle

0-5 min 4.08 + 1.32 61.33 + 13.19 1843 + 148 10.48 + 0.87 1.58 + 0.49
5-10 min 442 + 1.19 2522 + 478 9.65 + 0.85 15.12 + 1.01 1.34 £ 0.31
10-15 min 450 + 1.03 16.22 + 5.12 7.69 + 1.04 17.33 + 1.04 0.87 + 0.05
15-20 min 433 + 097 10.32 + 140 695 + 128 18.66 + 1.38 1.06 = 0.17
20-25 min 4.66 + 1.01 7.14 £ 1.59 6.51 + 0.87 18.84 + 1.07 0.83 + 0.35
25-30 min 430 + 0.89 6.64 = 211 629 + 125 1942 + 1.21 074 + 0.18
30-35 min 443 + 1.05 6.53 + 1.99 6.30 + 0.92 19.80 = 1.62 0.69 + 0.17
35-40 min 462 + 1.16 581 + 1.62 552 + 0.60 19.82 + 1.44 1.08 + 048
40-45 min 4.68 + 1.25 6.38 + 2.05 571 + 0.54 20.31 + 1.86 0.78 + 0.28
45-50 min 473 + 1.06 518 + 1.03 6.12 + 1.32 20.16 + 1.42 1.14 = 0.34
50-55 min 4.80 + 0.99 520 + 1.29 558 = 0.76 20.68 + 1.58 0.81 + 0.30
55-60 min 479 + 0.96 522 + 1.53 5.83 + (.88 2029 + 1.72 0.83 = 0.21
4h 7.46 + 1.08 - - 19.95 + 3.11 097 + 0.14
24 h 8.62 = 0.74 - - 11.07 + 1.89 0.65 = 0.10

n=3, t=6

Table S9. Linear model for *Cu-DOTHA2-PSMA tumor uptake in dynamic PET

Predictors Estimate value of coefficient (95% CI) T statistic P value
Effect of time 0.08 (-0.18 - 0.34) 5.98 <0.001
Non blocked injection 7.17 (6.19 - 8.15) 14.41 <0.001

Adjusted R? = 0.503

95% confidence interval (CI) are estimated for coefficient of predictors based on the model degrees of freedom and coefficient standard error.
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Table S10. Tumor-to-organs of interest ratios for **Cu-DOTHA2-PSMA PET imaging

Ratios lh p.i. 4h p.i. 24h p.i.
Tumor-to-muscle 12.78 (8.58 — 19.26) 21.34 (12.10 - 35.43) 11.86 (7.15 - 20.16)
Tumor-to-kidney cortex 1.45 (0.82 —3.00) - -
Tumor-to-liver 0.62 (0.40 — 1.01) 0.89 (0.52 — 1.24) 0.87 (0.59 — 1.24)

95% confidence intervals on region-of-interest signals were used to calculate the intervals on ratios.

Table S11. Tumor bearing NRG mice biodistribution detailed results

Organs Non-blocked (n=11) Blocked (n=4)
Blood 346 + 1.61 191 + 0.30
Plasma 452 + 199 254 + 0.14

Adrenals 470 + 3.15 9.02 + 11.94
Testis 196 + 0.68 1.03 + 0.10
Seminal gl. 1.13 + 049 0.59 £+ 0.05
Fat 0.63 + 0.23 026 + 0.02
Kidneys 13.24 + 492 6.86 = 0.20
Spleen 10.10 + 6.38 6.99 + 3.36
Pancreas 280 £+ 0.89 2.09 £ 0.60
Liver 2854 + 12.44 1515 + 293
Heart 520 + 2.05 3.00 + 0.18
Lungs 1430 + 5.78 599 + 0.15
Muscles 1.10 + 0.56 047 £+ 0.05
Bone 238 + 2.01 091 + 0.11
Brain 075 = 0.31 0.38 + 0.03
Tail 237 + 0.87 136 + 0.20
Intestin 1569 += 7.36 853 £ 1.04
Stomach 9.17 + 3.26 5.55 + 0.19
Thyroid 257 + 091 1.33 + 0.28
Salivary gl. 418 += 1.78 1.84 + 0.05
Skin 1.07 = 0.54 0.50 + 0.18
LNCaP tumor 17.33 + 8.37 744 + 231

* Variation on ratios is minimum and maximum calculated from
95% confidence interval.

S14



