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Chemical name: 64Cu-1,4,7,10-Tetraazacyclododecane-N,N',N'',N'''-tetraacetic acid-anti-
prostate-specific membrane antigen 3/A12 monoclonal antibody

Abbreviated name: 64Cu-DOTA-3/A12

Synonym:

Agent category: Antibody

Target: Prostate-specific membrane antigen (PSMA), or N-acetyl α-linked acidic 
dipeptidase (NAALADase)

Target category: Antigen

Method of detection: PET

Source of signal: 64Cu

Activation: No

Studies: • In vitro
• Rodents

Click on protein, nucleotide 
(RefSeq), and gene for more 
information about PSMA.

Background
[PubMed]

Prostate-specific membrane antigen (PSMA) is a cell-surface glycoprotein with a molecular weight of ~100 kDa. 
It is a unique, type II, transmembrane-bound glycoprotein that is overexpressed on prostate tumor cells and in 
the neovasculature of most solid prostate tumors, but not in the vasculature of normal tissues (1, 2). It has also 
been detected in other tissues such as the kidneys, the proximal small intestine, and the salivary glands (2). 
PSMA was found to have N-acetyl α-linked acidic dipeptidase or glutamate carboxypeptidase II activity (3). 
PSMA may play an important role in the progression of prostate cancer and glutamatergic neurotransmission, 
and in the absorption of folate (4). In the central nervous system, PSMA metabolizes N-acetyl-aspartyl-
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glutamate, and in the proximal small intestine it removes γ-linked glutamates from poly-γ-glutamate folate and 
folate hydrolase (2). PSMA can be used as a marker for the detection of metastatic cancers with imaging agents. 
Although a commercially available monoclonal antibody (111In-labeled Capromomab pendetide (111In-
CYT-356)) is in clinical use for the detection of prostate cancer, the results obtained with this antibody are not 
entirely reliable (5). In addition, the antibody has limited access to tumors and may produce low signal/noise 
ratios because the target is the intracellular domain of PSMA (6, 7). Monoclonal antibody (mAb) 3/A12 was 
found to be reactive with purified PSMA; 3/A12 also showed a strong and specific binding to LNCaP human 
prostate cancer cells and PSMA-transfected cells in culture (8). 64Cu-1,4,7,10-Tetraazacyclododecane-
N,N',N'',N'''-tetraacetic acid-3/A12 mAb (64Cu-DOTA-3/A12) has been studied for use in positron emission 
tomography (PET) to image PSMA expression in nude mice bearing human cancer xenografts (9).

Synthesis
[PubMed]

DOTA-3/A12 was incubated with 64CuCl2 for 40 min at 40°C (9). 64Cu-DOTA-3/A12 was purified with high-
performance liquid chromatography. The radiochemical purity was 95% with a specific radioactivity of 67.3 
MBq/nmol (1.8 mCi/nmol). 64Cu-DOTA-3/A12 was stable in saline buffer and mouse serum at 37°C for up to 
24 h. The number of DOTA molecules per antibody was not reported.

In Vitro Studies: Testing in Cells and Tissues
[PubMed]

The binding affinity of 3/A12 and DOTA-3/A12 for PSMA was determined with the use of PSMA-expressing 
C4-2 prostate cancer cells (9). In this assay, phycoerythrin-labeled ant-IgG was used as a secondary antibody for 
cytofluorometric analysis. The concentrations that reached a 50% saturation of PSMA sites were 10 nM for 
3/A12 and 15 nM for DOTA-3/A12.

Animal Studies

Rodents
[PubMed]

Elsasser-Beile et al. (9) performed ex vivo biodistribution studies of 64Cu-DOTA-3/A12 (~0.15 nmol) in nude 
mice bearing PSMA-positive C4-2 tumor xenografts (n = 8 mice) or PSMA-negative DU 145 tumor (n = 7 mice) 
xenografts. The C4-2 tumor uptake was 35.1 ± 8.0% injected dose per gram (ID/g) at 48 h after injection. The 
tumor/muscle and tumor/blood ratios were 27 and 2, respectively. On the other hand, the radioactivity level in 
DU 145 tumors was 12.8 ± 2.7% ID/g. The organ with the highest accumulation was the liver (10% ID/g), 
followed by the kidneys (6% ID/g), heart (5% ID/g), colon (3% ID/g), and stomach (2% ID/g). The whole-body 
distribution of 64Cu-DOTA-3/A12 was also assessed with PET imaging at 3, 24, and 48 h after injection. The 
tumor/muscle ratios for the C4-2 tumors were 3.3, 7.8, and 9.6 at these time points, respectively. The C4-2 tumor 
exhibited a two-fold higher radioactivity than the DU 145 tumor at 24 h after injection. The highest radioactivity 
levels were visualized in the liver and the C4-2 tumor; the DU 145 tumors were barely visualized. Pretreatment 
with 5 nmol mAb 3/A12 3 h before 64Cu-DOTA-3/A12 injection in mice bearing the C4-2 tumors inhibited the 
radioactivity accumulation nearly to the background level of the DU 145 tumors.

Other Non-Primate Mammals
[PubMed]
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No publication is currently available.

Non-Human Primates
[PubMed]

No publication is currently available.

Human Studies
[PubMed]

No publication is currently available.
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