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SophoMer F10 in the Characterization of the Monoclonal Antibody
GCP3-01 Targeting the GCP3 protein

Microtubules, composed of ap-tubulin heterodimers, are essential for vital cellular processes and are
nucleated from from microtubule-organizing centers, such as centrosomes. y-Tubulin, together with y-tubulin
complex proteins (GCP2, GCP3, GCP4, GCP5 and GCP6), forms y-tubulin ring complexes (y-TuRCs), which play a
critical role in microtubule nucleation [1]. y-Tubulin has been shown to be frequently overexpressed in cancer
cells, and abnormal expression of GCP2 and GCP3 has been reported in gliomas [2]. It is proposed that
overexpression of y-TuURC proteins contributes to microtubule dysregulation in cancer cells [3].

To study microtubules and their nucleation, the following unique mouse monoclonal antibodies (mAb) with well-
defined epitope locations were prepared at the Laboratory of Biology of Cytoskeleton, IMG CAS, Prague, Czech
Republic (https://dbc.img.cas.cz/antibodies.html): anti-a-tubulin mAb TU-01 (IgG1, epitope a65-79; Merck
SAB4700970) [4, 5], anti-B-tubulin mAb TU-06 (IgM, epitope B81-95; Merck SAB4700971) [6, 7], anti-y-tubulin mAb
TU-30 (IgG1, epitope y439-444 ; Merck SAB4701012) [8, 9], and anti-GCP2 mAb GCP2-02 (IgG1, epitope at aa 64-75;
Merck MAPT1322) [2]. Recently, a new anti-GCP3 mAb, GCP3-01 (IgG1, epitope at aa 14-23), was added to this
portfolio and thoroughly characterized [10].

SophoMer F10 (Sophomer s.r.0.) is a fully synthetic material designed to replace bovine serum albumin in
immunology assays. Here, we present typical results from ELISA and immunoblot experiments using SophoMer F10
during the characterization of mAb GCP3-01. This mAb was raised against a GST (glutathione S-transferase)-tagged
fragment encoding the human GCP3 polypeptide (amino acids 1-310; UniProtKB - Q96CW5).

ELISA

The assay was performed in high binding 96-well half-area polystyrene plates (Corning Inc, Cat. No. 3690). All
washing steps throughout the assay (four washes per step) were carried out using Tris buffer solution (TBS; 10
mM Tris-Cl, pH 7.4, 150 mM NacCl) containing 0.05% Tween 20 (TBST). GST-GCP3(1-310) or GST alone, were
immobilized at concetration 10 pg/ml in PBS (10 mM phosphate, pH 7.4, 150 mM NacCl) for 2 hours at 37°C.
After washing, the plates were blocked by incubation with 0.1% SophoMer F10 in TBS for 1 hour at room
temperature (RT).The plates were then washed and incubated with the primary mAbs, GCP3-01 or TU-01, in
the form of hybridoma supernatants diluted in 0.05% SophoMerF10 in PBS for 1hour at RT. Following washing,
the plates were incubated with a secondary goat anti-mouse IgG antibody conjugated with horseradish
peroxidase (Millipore, Cat. No.; AP 124P) diluted 1:250 in 0.05% SophoMer F10 in TBST for 1 hour at RT. After
final washing step, the plates were incubated with 3,3',5,5'-tetramethylbenzidine (TMB) Liquid Substrate
(Sigma-Aldrich, Cat. No. T8665). The reaction was stopped after 11 min by adding Stop Reagent for TMB
Substrate (Sigma-Aldrich, Cat. No. S5814). Absorbace was measured at 450 nm on Sunrise plate Reader
(TECAN).


https://dbc.img.cas.cz/antibodies.html
https://www.sophomer.com/
https://www.img.cas.cz/en/
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Fig. 1. Reactivity of the GCP3-01 antibody in ELISA assays using SophoMer F10. (A) Titration of the GCP3-01, applied as hybridoma
supernatant, on immobilized GST-GCP3(1-310) protein and a negative control protein (GST), both at concentration of 10 pg/ml.
ND indicates undiluted antibody. (B) Detection of immobilized GST-GCP3(1-310) at various concentrations using the GCP3-01
antibody and a negative control antibody (TU-01, targeting a-tubulin). Both antibodies were applied as undiluted hybridoma
supernatants.

IMMUNOBLOTTING

Proteins separated by SDS-PAGE were transferred onto 0.45 um Protran nitrocellulose membranes (Amersham, Cat.
No. 10600002) by electroblotting. All washing steps throughout the assay (three washes per step) were performed
using TBST. After blotting, the nitrocellulose membranes were blocked with 0.4% SophoMer F10 in TBST for 30
minutes at room temperature. The membranes were then incubated overnight at 4°C with either the primary mAb
GCP3-01 targeting GCP3 or the newly prepared mAb GST-01 targeting GST [10], both applied as undiluted hybridoma
supernatants. Following washing, the membranes were incubated with a secondary goat anti-mouse antibody
conjugated to horseradish peroxidase (Promega Biotec, Cat. No. W402B) diluted 1:10,000 in 2% non-fat dry milk in
TBST. After additional washing, the peroxidase signal was detected using the SuperSignal WestPico Chemiluminescent
Substrate (Pierce, Cat. No. 34080) and visualized using the the LAS 3000 imaging system (Fujifilm).
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Fig. 2. Reactivity of the GCP3-01 antibody in immunoblot experiments using SophoMer F10. (A) Detection of GCP3 (103 kDa) in
whole-cell lysates from mouse bone marrow-derived mast cells (BMMCL, lane 1), rat basophilic leukemia cells (RBL-2H3, lane 2),
and human glioblastoma (U-251 MG, /ane 3). Arrowheads indicate the positions of GCP3 isoforms. (B) Analysis of GCP3-01 antibody
reactivity with GST-tagged GCP3 protein fragments. The epitope is localized in the N-terminal domain of GCP3 (amino acids 1-100).
The anti-GST antibody (GST-01) marks the positions of GST-tagged proteins.



CONCLUSIONS

The results demonstrated that SophoMer F10 can fully replace bovine serum albumin in ELISA and immunoblotting
assays on nitrocellulose membranes.

The mAb GCP3-01 targets the GCP3 protein and is suitable for ELISA (Fig. 1A-B), and for immunoblotting experiments,
where it reacts with GCP3 (103 kDa) and its isoforms in total cell lysates from different cell lines (Fig. 2A). The epitope
recognized by GCP3-01 is located in the N-terminal domain of the molecule (amino acids 1-100), as shown in Fig. 2B.
Further characterization through pull-down experiments with GST fragments of this region, followed by epitope
mapping on immobilized synthetic pepetides, identified the precise position of the epitope as the sequence at amino
acid position 14-23 of human GCP3. GCP3-01 is highly specific and does not interact with other GCP family proteins
(GCP2, GCP4, GCP5, GCP6). An alignment of amino acid sequences revealed that the GCP3-01 epitope is
phylogenetically highly conserved from human to the African clawed frog (Xenopus laevis). GCP3-01 (1gG1, kappa) is
the first antibody with a known precise localization of its epitope [10].

The mAb GST-01 (IgG2b, kappa) possesses properties that make it suitable for immunoblotting, ELISA, and
immunoprecipitation as described [10].

For more information about SophoMer F10, please contact:
Sophomer

Radiova 1285/7

Prague 10, Czech Republic

Phone: +420 725 435 791

Email: info@sophomer.com

Website: https://www.sophomer.com/

For more information about the antibodies or to obtain a non-exclusive licence for hybridoma cells producing
the antibodies, please contact:

Centre for Technology Trasfer, IMG CAS CR

Videnska 1083,

142 20 Prague 4, Czech Republic

Phone: +420 296 443 199

Email: michal.schmoranz@img.cas.cz

Website: https://www.img.cas.cz/services/research-results-for-licensing/#antibodies

References

1. Sulimenko, V., Draberova, E. & Draber, P. (2022) y-Tubulin in microtubule nucleation and beyond, Front Cell
Dev Biol. 10, 880761.

2. Draberovj, E., D'Agostino, L., Caracciolo, V., Sladkova, V., Sulimenko, T., Sulimenko, V., Sobol, M., Maounis,
N. F., Tzelepis, E., Mahera, E., Kfen, L., Legido, A., Giordano, A., Mork, S., Hozak, P., Draber, P. & Katsetos, C. D.
(2015) Overexpression and nucleolar localization of y-tubulin small complex proteins GCP2 and GCP3 in
glioblastoma, J Neuropathol Exp Neurol. 74, 723-742.

3. Dréber, P. & Draberova, E. (2021) Dysregulation of microtubule nucleating proteins in cancer cells, Cancers
(Basel). 13, e5638.

4. Viklicky, V., Draber, P., Hasek, J. & Bartek, J. (1982) Production and characterization of a monoclonal
antitubulin antibody, Cell Biol Int Rep. 6, 725-731.


https://www.sophomer.com/
mailto:michal.schmoranz@img.cas.cz

5. Grimm, M., Breitling, F. & Little, M. (1987) Location of the epitope for the alpha-tubulin monoclonal
antibody TU-01, Biochim Biophys Acta. 914, 83-88.

6. Draber, P., Draberova, E., Linhartova, |. & Viklicky, V. (1989) Differences in the exposure of C- and N-terminal
tubulin domains in cytoplasmic microtubules detected with domain-specific monoclonal antibodies, J Cell Sci.
92, 519-528.

7. Libusov3, L., Sulimenko, T., Sulimenko, V., Janisch, R., Hozak, P. & Draber, P. (2005) Distinct localization of a
beta-tubulin epitope in the Tetrahymena thermophila and Paramecium caudatum cortex, Protoplasma. 225,
157-167.

8. Novakova, M., Draberova, E., Schiirmann, W., Czihak, G., Viklicky, V. & Draber, P. (1996) y-Tubulin
redistribution in taxol-treated mitotic cells probed by monoclonal antibodies, Cell Motil Cytoskel. 33, 38-51.

9. Draberovj, E., Sulimenko, V., Vinopal, S., Sulimenko, T., Slddkova, V., D'Agostino, L., Sobol, M., Hozak, P.,
Kfen, L., Katsetos, C. D. & Dréber, P. (2017) Differential expression of human y-tubulin isotypes during neuronal
development and oxidative stress points to a y-tubulin-2 prosurvival function, FASEB J. 31, 1828-1846.

10. Sulimenko, V., Sladkova, V., Sulimenko, T., Draberova, E., Vosecka, V., Draberova, L., Skalli, O. & Draber, P.
(2024) Regulation of microtubule nucleation in mouse bone marrow-derived mast cells by ARF GTPase-
activating protein GIT2, Front Immunol. 15, 1321321.

Experiments were performed at the Laboratory of Biology of the Cytoskeleton, IMG CAS, Prague, Czech
Republic, under the supervision of Dr. Pavel Draber.



