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Chemical name: 111In-Labeled recombinant gelonin toxin-B lymphocyte stimulator protein fusion 
protein

Abbreviated name: [111In]-DTPA-rGel/BLyS

Synonym: TNFSF13b; BAFF; TALL-1; zTNF-4; THANK (for BLyS, from Treml et al. (1))

Agent Category: Fusion protein

Target: BLyS receptor 3 (primary target); transmembrane activator, calcium-modulating 
cyclophilin ligand interactant, and B-cell maturation antigen receptor (secondary 
targets)

Target Category: Receptor

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

Source of signal / contrast: 111In

Activation: No

Studies: • In vitro
• Rodents

Structure not 
available in 
PubChem.

Background
[PubMed]

The B lymphocyte stimulator (BLyS; for other synonyms see Summary Table above) is a glycoprotein belonging 
to the tumor necrosis factor cytokine family and promotes the survival, proliferation, and differentiation of the B 
cells (2). Three different receptors on the B cells (for details, see Wen et al. (2)) are known to bind BLyS; among 
these, the B cell–activating factor receptor shows the strongest affinity for this cytokine. Although BLyS is 
overexpressed on B cells of individuals suffering from autoimmune diseases such as lupus, rheumatoid arthritis, 
etc., the BLyS receptors are known to be expressed on the membrane surface of several types of cancerous tumor 
cells [PubMed]. Because of its specificity of binding to B cells, BLyS-derived fusion toxins such as the gelonin 
(Gel)-BLyS fusion protein has been studied by investigators to selectively target and treat B cell malignancies 
(3-6).
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Gel is an N-glycosidase type I ribosome-inactivating plant toxin that lacks a cell binding or a cell internalization 
domain and is almost non-toxic to intact cells (2, 7). However, mammalian cells can internalize the toxin in 
association with a carrier, at which point Gel is lethal to the cells because it inhibits protein synthesis completely 
within 3–4 days of internalization and release within the cell. Recently a recombinant Gel (rGel)-BLyS fusion 
protein (rGel/BLyS) was constructed by linking rGel to the N-terminus of BLyS, and rGel/BLys was labeled with 
111In using diethylenetriamine pentaacetic acid (DTPA) to produce the radionuclide chelator [111In]-DTPA-
rGel/BLyS (2). The biodistribution and tumor-imaging characteristics of [111In]-DTPA-rGel/BLyS were then 
studied in severe combined immunodeficient (SCID) mice bearing B cell lymphoma tumors (2).

Other Sources of Information
Protein and mRNA sequences of human BLyS (tumor necrosis factor receptor superfamily, member 13B 
(TNFRSF13B).

BLyS in OMIM (Online Mendelian Inheritance in Man Database).

Clinical trials involving BLyS.

Clinical trials with Belimumab (anti-BLyS monoclonal antibody).

Protein and linear DNA (source: Patent US 5624827) sequence of plant toxin gelonin (from Gelonium 
multiflorum).

Gelonin toxin in PubMed.

What is lupus? Information on MedlinePlus.

Drugs to treat lupus - FDA site.

Lupus in Genome-Wide Association Studies Database.

What is rheumatoid arthritis? Information on Medline Plus.

Drugs to treat rheumatoid arthritis - FDA site.

Rheumatoid arthritis in Genome-Wide Association Studies Database.

Synthesis
[PubMed]

The rGel/BLyS fusion protein was expressed in and purified from Escherichia coli as described elsewhere (3). The 
fusion protein was conjugated to DTPA and labeled with 111In as detailed by Wen et al. (2). The radiochemical 
yield of [111In]-DTPA-rGel/BLyS was not reported. Radiochemical purity of the final product was >95% as 
determined with instant thin-layer chromatography (Rf values were not reported). The specific activity of 
[111In]-DTPA-rGel/BLyS was up to 0.3 MBq/μg (8.1 μCi/μg).

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

The in vitro biological activity of rGel/BLyS and the DTPA-rGel/BLyS conjugate was investigated using JeKo-1 
cells (a mantle cell lymphoma cell line) and OCI-Ly10 cells (a diffuse large B cell lymphoma cell line) (2). Both 
constructs showed a similar cytotoxic effect on the two cell lines, indicating that the conjugation of DTPA to 
rGel/BLyS did not affect the biological activity of the conjugated fusion protein.
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Animal Studies

Rodents
[PubMed]

The biodistribution of [111In]-DTPA-rGel/BLyS was studied in SCID mice bearing OCI-Ly10 tumors (2). Five 
mice received an intravenous injection of the radiochemical (1.85 MBq/6 μg (50 μCi/6 μg)), and 48 h post-
injection (p.i.) the animals were euthanized to retrieve the major organs. The amount of radioactivity in each 
organ was determined and presented as percent injected dose per gram tissue (% ID/g). Maximum label 
accumulation was detected in the spleen (16.2 ± 3.3% ID/g), followed by the liver (5.4 ± 1.0% ID/g), kidneys (4.0 
± 0.3% ID/g), and bone (1.31 ± 0.4% ID/g). The tumor retained 1.25 ± 0.4% ID/g of the label at 48 h p.i., and the 
tumor/blood and tumor/muscle ratios were 13.2 and 4.9, respectively.

Micro-SPECT/CT images were acquired from two SCID mice bearing OCI-Ly10 tumors at various 
predetermined time points for up to 72 h after intravenous injection of [111In]-DTPA-rGel/BLyS (2). From the 
micro-SPECT/CT images, it was evident that, in addition to the tumor, the radioactivity was present in the liver, 
kidneys, and bone as observed during the biodistribution study. The tumor was clearly visible at 24 h p.i., and the 
amount of radioactivity in the lesion was reported to peak at this time point followed by a gradual decrease up to 
72 h p.i.

From these studies, the investigators concluded that [111In]-DTPA-rGel/BLyS can be used to detect B-cell 
tumors in rodents (2).

Other Non-Primate Mammals
[PubMed]

No publication is currently available.

Non-Human Primates
[PubMed]

No publication is currently available.

Human Studies
[PubMed]

No publication is currently available.

Supplemental Information
[Disclaimers]

No information is currently available.
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