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Supplemental Figure 1: 99mTc-chelating acetazolamide derivative 1 
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Supplemental Figure 2: Analytical HPLC trace of monovalent AAZ 99mTc ligand conjugate 1 

on a Synergi RP Polar column, 5% MeCN in 0.1% aq. TFA to 80% MeCN in 20 min. Please 

disregard the injection peak as an artifact of the HPLC system. 
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Supplemental Figure 3: 1H-NMR (500 MHz) of monovalent AAZ 99mTc ligand conjugate 1 

in DMSO-d6. 
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Supplemental Figure 4: Analytical HPLC trace of monovalent negative control 99mTc ligand 

conjugate 2 on a Synergi RP Polar column, 5% MeCN in 0.1% aq. TFA to 80% MeCN in 20 

min. Please disregard the injection peak as an artifact of the HPLC system. 
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Supplemental Figure 5: 1H-NMR (500 MHz) of monovalent negative control 99mTc ligand 

conjugate 2 in DMSO-d6. 
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Supplemental Figure 6: Stability of 99mTc-complex of acetazolamide conjugate 1 in TBS. 
99mTc-labeled preparations of 1 were incubated at the final concentration of 10 μg/mL (11 µM) 

in TBS. RP-HPLC chromatograms (XTerra C18, 5% MeCN in 0.1% aq. TFA to 80% over 20 

min on a Merck-Hitachi D-7000 HPLC system equipped with a Raytest Gabi Star 

radiodetector) were recorded at 0 min (A), 10 min (B), 30 min (D) and 1 h (D). The results 

suggest a high stability of the 99mTc-complex of compound 1 under these experimental 

conditions. Double peaks reflect syn & anti diastereoisomers arising from two chelation poses 

of the 99mTc-complex (3).  
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Supplemental Figure 7: Incubation experiment of 99mTc-complex of compound 1 in serum 

and whole blood. 99mTc-labeled preparations of 1 were incubated at the final concentration of 

10μg/mL in mouse serum (A) or whole mouse blood (B). To extract the protein fraction a 

rapid acetonitrile-based method was used. To obtain the cellular fraction, centrifugation was 

applied to whole blood collected in EDTA-coated tubes. Results are presented as percentages 

over total measured radioactivity. The labeled preparation does not significantly bind blood 

cells in mice and the majority of radioactivity can be recovered in the soluble fraction. 
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Supplemental Figure 8: Surface plasmon resonance (SPR) experiments. Binding of 1 and 2 

to CA coated surfaces measured by SPR. (A) SPR sensogram of compound 1 on immobilized 

CAIX (black) and immobilized CAII (red). (B) SPR sensogram of reference acetazolamide on 

immobilized CAIX (black) and immobilized CAII (red). (C) SPR sensogram on immobilized 

CAIX for compound 1 (black) and reference acetazolamide (red). (D) SPR sensogram on 

immobilized CAII for compound 1 (black) and reference acetazolamide (red). 
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Supplemental Figure 9: In vitro cell binding experiment. HEK EBNA 293 cells (black bars) 

and HEK EBNA 293 cells transfected with the full-length CAIX protein (4) (grey bars, 1.5 × 

105 cells per sample, in duplicate) were incubated in TBS Buffer for 15 min at room 

temperature with a 99mTc-labeled compound 1 at concentrations ranging from 30 nM to 30 �M. 

The cells were washed and counted in a Packard Cobra γ-counter. Results are plotted as average 

recovered radioactivity ± standard deviation. The difference at 30 µM is statistically significant 

(Student t-Test, p < 0.05) 
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Supplemental Figure 10: Time course profile and tissue distribution of 99mTc-labeled 

preparations of compound 1. Mean values ± standard deviation are plotted over time. 

 

  

0 5 10 15 20 25
0

10

20

30

40

50

Time (h)

%
IA

/g

Kidney

Intestine Blood
Stomach

Tumor

Liver
Lung

Spleen

Heart



THE JOURNAL OF NUCLEAR MEDICINE • Vol. 57 • No. 6 • June 2016 Krall et al. 

 
 
 

 

Supplemental Figure 11: Influence of dilution buffer on the biodistribution profile. 99mTc-

labeled preparations of 1 were diluted to the final concentration of 12.5 μg/kg either in 

Phosphate (black bars) or TRIS (grey bars) Buffer solutions prior to injection into SKRC-52 

tumor bearing mice. Both the biodistribution profiles (A) and ratios between tumor and blood 

(B) confirm that the two buffers do not significantly impact on the capacity of the AAZ-derived 

CAIX binding molecule to significantly accumulate at the tumor site 6 hours post injection. 
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Supplemental Figure 12: Quantitative biodistribution of Na99mTcO4 three hours after 

intravenous injection in SKRC-52 tumor bearing mice. The radionuclide is rapidly excreted 

through the kidney and no significant accumulation can be detected in the tumor. 
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Supplemental Figure 13: Comparison between a 99mTc-chelating AAZ derivative over 

published biodistribution data of approved small molecule drugs (5-12). The reported data refer 

to organ distributions at 6 hours post injection; in the case these values were not available, they 

were extrapolated from the experimental data by power function fitting. 
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Experiment Figure  Compound  
Labeling 

activity 
 

Specific 

activity 
 

Injected 

dose 
 

Injected 

activity 

Time course 2 
 

1 
 

276 MBq 
 4.5 

MBq/nmol 

 13 µg/kg 

14 nmol/kg 

 
1.4 MBq 

“ “ 
 

2 
 

175 MBq 
 2.9 

MBq/nmol 

 13 µg/kg 

17 nmol/kg 

 
0.9 MBq 

Dose 

dependence 
3 

 
1 

 
223 MBq 

 3.6 

MBq/nmol 

 2.5 µg/kg 

2.8 nmol/kg

 
0.2 MBq 

“ “ 
 

“ 
 

“ 
 

“ 
 13 µg/kg 

14 nmol/kg 

 
1.1 MBq 

“ “ 
 

“ 
 

“ 
 

“ 
 25 µg/kg 

28 nmol/kog

 
2.2 MBq 

“ “ 
 

“ 
 

“ 
 

“ 
 65 µg/kg 

74 nmol/kg 

 
5.8 MBq 

Pre injection 

with 

unlabeled 1 

“  1  135 MBq  
2.2 

MBq/nmol 
 

40 µg/kg 

45 nmol/kg 
 2.2 MBq 

 

Supplemental Table 1: Labeling and average injection activities used in different experiments 
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 10 min  1 h 3 h 6 h  24 h 

Tissues 

(% IA/g) 
1 2  1 2  1 2  1 2  1 2 

Tumor 

5.97 

(± 

1.09) 

1.85 

(± 

0.36)  

14.60 

(± 2.39)

0.26 

(± 0.03)
 

22.11 

(± 0.61)

0.16 

(± 0.01)
 

19.77 

(± 0.87)

0.13 

(± 0.01)
 

5.59 

(± 2.13) 

0.10 

(± 0.02) 

Liver 

6.51 

(± 

0.21) 

3.25 

(± 

0.62)  

7.86 

(± 0.82)

1.71 

(± 0.14)
 

6.83 

(± 0.84)

0.79 

(± 0.02)
 

4.19 

(± 0.64)

0.43 

(± 0.07)
 

0.37 

(± 0.15) 

0.19 

(± 0.04) 

Lung 

28.17 

(± 

3.43) 

4.85 

(± 

1.38)  

20.36 

(± 1.82)

0.52 

(± 0.05)
 

17.38 

(± 3.12)

0.22 

(± 0.01)
 

9.57 

(± 2.89)

0.16 

(± 0.01)
 

0.90 

(± 0.39) 

0.11 

(± 0.02) 

Spleen 

0.36 

(± 

0.06) 

1.00 

(± 

0.20)  

0.22 

(± 0.02)

0.17 

(± 0.02)
 

0.19 

(± 0.05)

0.13 

(± 0.01)
 

0.14 

(± 0.03)

0.12 

(± 0.02)
 

0.07 

(± 0.02) 

0.10 

(± 0.02) 

Heart 

7.46 

(± 

0.81) 

2.33 

(± 

0.96)  

4.26 

(± 0.25)

0.26 

(± 0.03)
 

2.45 

(± 0.09)

0.12 

(± 0.01)
 

1.42 

(± 0.33)

0.09 

(± 0.01)
 

0.15 

(± 0.07) 

0.05 

(± 0.01) 

Kidney 

41.12 

(± 

3.57) 

11.02 

(± 

2.79)  

27.47 

(± 2.53)

2.44 

(± 0.42)
 

19.28 

(± 2.14)

2.20 

(± 0.24)
 

13.29 

(± 1.04)

2.12 

(± 0.28)
 

2.28 

(± 0.84) 

1.36 

(± 0.36) 

Intestine 

7.42 

(± 

0.46) 

1.32 

(± 

0.31)  

5.29 

(± 0.60)

0.63 

(± 0.17)
 

5.75 

(± 0.81)

0.27 

(± 0.12)
 

3.88 

(± 0.76)

0.13 

(± 0.04)
 

0.54 

(± 0.17) 

0.06 

(± 0.01) 

Stomach 

11.19 

(± 

0.78) 

2.05 

(± 

0.55)  

12.36 

(± 2.43)

0.39 

(± 0.15)
 

9.71 

(± 1.65)

0.27 

(± 0.04)
 

4.99 

(± 0.21)

0.17 

(± 0.03)
 

0.87 

(± 0.52) 

0.12 

(± 0.03) 

Blood 

1.30 

(± 

0.29) 

5.08 

(± 

0.75)  

0.45 

(± 0.03)

0.47 

(± 0.06)
 

0.32 

(± 0.03)

0.21 

(± 0.01)
 

0.20 

(± 0.01)

0.14 

(± 0.01)
 

0.09 

(± 0.02) 

0.06 

(± 0.0) 

Tumor:blood 

4.89 

(± 

1.93) 

0.36 

(± 

0.02)  

32.82 

(± 6.94)

0.56 

(± 0.04)
 

69.86 

(± 6.16)

0.21 

(± 0.01)
 

100.61

(± 8.37)

0.94 

(± 0.06)
 

68.33 

(± 34.63) 

1.55 

(± 0.20) 

 

Supplemental Table 2: Organ distribution of radioactivity following single-dose intravenous 

administration of radiolabeled preparation of compounds 1 and 2 in SKRC-52 bearing mice at 

different time point. The values presented are the mean ± standard deviation of three mice. 
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Tissues 

(% IA/g) 

2.5 µg/kg 

2.8 nmol/kg 
 

13 µg/kg

14 nmol/kg 
 

25 µg/kg

28 nmol/kg 
 

65 µg/kg 

74 nmol/kg 
 

Tumor 
14.2 

(± 3.16) 

 14.70 

(± 5.73) 

 17.42 

(± 2.39) 

 12.26 

(± 1.62)  

Liver 
3.02 

(± 0.29) 

 3.07 

(± 1.05) 

 3.03 

(± 0.49) 

 1.73 

(± 0.63)  

Lung 
5.95 

(± 0.58) 

 5.04 

(± 0.14) 

 3.54 

(± 0.53) 

 0.83 

(± 0.24)  

Spleen 
0.15 

(± 0.01) 

 0.15 

(± 0.04) 

 0.16 

(± 0.01) 

 0.11 

(± 0.02)  

Heart 
1.21 

(± 0.16) 

 1.03 

(± 0.30) 

 0.65 

(± 0.12) 

 0.27 

(± 0.07)  

Kidney 
11.76 

(± 1.38) 

 9.79 

(± 2.20) 

 5.92 

(± 0.50) 

 4.71 

(± 1.03)  

Intestine 
3.02 

(± 0.63) 

 2.45 

(± 0.81) 

 1.17 

(± 0.16) 

 1.26 

(± 0.75)  

Stomach 
3.44 

(± 0.16) 

 2.76 

(± 0.80) 

 1.70 

(± 0.19) 

 1.01 

(± 0.28)  

Blood 
0.18 

(± 0.09) 

 0.18 

(± 0.09) 

 0.17 

(± 0.19) 

 0.18 

(± 0.02)  

Tumor:blood 
103.25 

(± 66.02) 

 97.58 

(± 60.00) 

 101.41 

(± 13.62) 

 67.86 

(± 0.61)  

 

Supplemental Table 3: Organ distribution of radioactivity after 3 hours following intravenous 

administration of different doses of radiolabeled preparation of compound 1 in SKRC-52 

bearing mice. The values presented are the mean ± standard deviation of three mice. 
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