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Chemical name: 125I-T84.66 scFv-human serum albumin

Abbreviated name: 125I-T84.66 scFv-HSA

Synonym:

Agent category: Antibody fragment

Target: Carcinoembryonic antigen (CEA)

Target category: Antigen

Method of detection: Single-photon emission computed tomography (SPECT), gamma 
planar imaging

Source of signal: 125I

Activation: No

Studies: • In vitro
• Rodents

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

Background
[PubMed]

Carcinoembryonic antigen (CEA) was first identified from extracts of human colon adenocarcinoma (1) and 
fetal gut (2). It is a β-glycoprotein, and its predominant expression on the cell surface is increased in a variety of 
carcinomas and in certain inflammatory conditions such as inflammatory bowel disease (3, 4). CEA has a 
molecular weight of ~180 kDa, and it can be shed and detected in the serum (5). CEA expression is observed in 
patients with various carcinomas of the colon, lungs, thyroid, uterus, ovaries, pancreas, and medullary thyroid 
(6). Radiolabeled monoclonal antibodies (mAbs) have been developed for both the diagnosis and treatment of 
tumors (7, 8).

Single-chain variable fragments (scFvs) of mAbs with a molecular mass of 25 kDa are cleared very rapidly from 
the circulation, but they exhibit poor tumor retention because they have a lower affinity than the parent 
antibody (9). On the other hand, bivalent antibody fragments possess more ideal tumor-targeting characteristics, 
including rapid tissue penetration, high target retention, and rapid blood clearance. The diabody fragment (a 
dimer of scFvs; molecular mass = 55 kDa) and the minibody fragment (a dimer of scFvs-CH3 with a linker 
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comprising 18 amino acids; molecular mass = 80 kDa) of a murine/human chimeric anti-CEA T84.66 antibody 
have been evaluated for targeting in several tumor antigen systems with rapid tumor localization and high-
contrast imaging (9, 10). In particular, murine/human chimeric anti-CEA T84.66 diabody and minbody, which 
retain excellent CEA-binding properties (dissociation constant = 0.01–0.6 nM) (11-13), were developed as CEA 
imaging agents. However, the pharmacokinetics of radiometal labeled antibodies, with high liver and kidney 
uptake, are generally not ideal for imaging (14). Albumin is known to accumulate in tumors (15) and has a long 
blood half-life (16). Furthermore, albumin fusion proteins have been shown to prolong the in vivo circulation of 
small peptides and proteins (17). A T84.66 single-chain antibody (scFv) was joined with human serum albumin 
(HSA) using recombinant technology to form T84.66 scFv-albumin fusion protein (T84.66 scFv-HSA), which 
was radiolabeled with 125I for localization of CEA-positive tumors in mice with single-photon emission 
computed tomography (SPECT) (18).

Synthesis
[PubMed]

The recombinant T84.66 scFv-HSA (1.2 nmol) was labeled with 44.4 MBq (1.2 mCi) 125I in the presence of 
Iodogen at room temperature for 10 min (18). 125I-T84.66 scFv-HSA was isolated with size-exclusion 
chromatography with a radiolabeling efficiency of ~100%. The specific activity was ~37 MBq/nmol (1 mCi/
nmol) at the end of purification.

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

Radioimmunoreactivity of 125I-T84.66 scFv-HSA for recombinant CEA was determined to be 81% with high-
performance liquid chromatography analysis (18).

Animal Studies

Rodents
[PubMed]

Yazaki et al. (18) performed biodistribution studies of 125I-T84.66 scFv-HSA in nude mice (n = 5 mice/group) 
with the use of a LS174T human colon carcinoma subcutaneous xenograft model. Data were obtained at 0, 4, 18, 
24, 48 and 72 h after injection. Accumulation of the 125I-T84.66 scFv-HSA in the CEA-expressing LS174T 
tumor was 12.3 ± 1.4% injected dose (ID)/g at 4 h and reached a maximum level of 22.7 ± 6.0% ID/g at 18 h. In 
comparison, 125I-T84.66 scFv and 125I-HSA reached a maximum of 4.9% ID/g at 0.5 h and 6% ID/g at 4 h, 
respectively. The liver, heart, spleen, lungs, and kidneys had lower levels of 125I-T84.66 scFv-HSA radioactivity 
than the LS174T tumor. The rapid blood clearance pattern exhibited a two-phase model with a half-life of 1 h 
during the distribution phase and a half-life of 15 h during the elimination phase. 125I-T84.66 scFv-HSA 
exhibited a markedly slower blood clearance than the T84.66 minibody and diabody but cleared faster than the 
parent T84.66 antibody. SPECT imaging with the 125I-T84.66 scFv-HSA showed high localization to the CEA-
positive tumor and relatively low activity elsewhere (except the thyroid) in the mice, confirming the 
biodistribution data. No blocking experiments were performed.

Other Non-Primate Mammals
[PubMed]

No publication is currently available.
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Non-Human Primates
[PubMed]

No publication is currently available.

Human Studies
[PubMed]
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