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Storage Buffer:

554136
0.1 mg
G3-245
Mouse IgG1
Aqueous buffered solution containing 0.09% sodium azide.

Background
Members of the retinoblastoma (Rb) family, including the related proteins
p107 and p130, share several properties, including the ability to regulate E2Fdependent transcription and to regulate cell-cycle progression. The Rb gene
product is a phosphoprotein that is expressed in most normal cells of
vertebrates. Rb acts as a tumor suppressor by providing a cell cycle
checkpoint between the G1 and S phases (reviewed in 1-4). The active,
underphosphorylated form of Rb (Rb or pRb) is primarily found in resting or
fully differentiated cells. The activity of Rb is negatively regulated by cyclindependent kinases, which phosphorylate Rb in late G1. Thus, the
hyperphosphorylated form (ppRb) is primarily found in proliferating cells.
pRB inactivation is a critical step leading to S-phase commitment at the G1
checkpoint of the cell cycle. In addition, the underphosphorylated form of Rb
may bind to viral oncogenes such as SV40 large T Ag, adenoviral EIA and
HPV-E7, which may contribute to the transforming activity of these viral
oncoproteins.
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Cell cycle expression of retinoblastoma proteins
(Rb) in MOLT-4 human leukemia cell line
expressing Rb. Rb migrates as multiple bands
due to varying degrees of phosphorylation.
Whole cell lysates from synchronized MOLT-4
cultures were separated by SDS-PAGE (4-20%
gradient). Blots were incubated with anti-Rb (Cat.
No. 554136/14001A. Cell cycle stages are denoted
as Q (quiescent), G1, S, and M. pRb,
underphosphorylated Rb. ppRb, phosphorylated
and highly phosphorylated species of Rb.

G3-245 recognizes an epitope between amino acids 332-344
(DARLFDHDKTLQ) of the human retinoblastoma protein (pp110-114 Rb).5-8
G3-245 recognizes human,4,9-12 monkey,5,13 mouse,8,14-17 rat,1 8 mink and a
putative quail Rb.19 This antibody has also been referred to as Mh-RB-02,20
and mAb-245.8,17 A Trp-E-Rb fusion protein was used as immunogen.5 The
antibody was purified from ascites or hybridoma tissue culture supernatant
by affinity chromatography and is routinely tested by western blot analysis of MOLT-4 human leukemia cells and by
immunohistochemical staining of formalin-fixed, paraffin-embedded human tissue sections.

Usage and Storage
Applications include western blot analysis (1-2 µg/ml),5,6,8,9,11,12,17,20,21,23,25-28 immunoprecipitation (1–2 µg/1x106 cells),5-9,11,23,26
flow cytometry,1 1 , 2 1 gel shift assays,1 5 immunofluorescence microscopy of cultured cells (1–5 µg/ml),18,21,22 and
immunohistochemical staining of frozen7,14,23 and formalin-fixed, paraffin-embedded tissue sections (0.1-1.0 µg/ml).24 In
western blot analysis, Rb migrates as multiple closely-spaced bands between ~110-116 kDa on SDS/PAGE.1 The different
bands represent different Rb phosphorylation states. The level of phosphorylation is cell cycle dependent, and may also be
cell type dependent (i.e., not all forms are seen in all cell types that express Rb). Polyacrylamide gel conditions influence
the actual number of bands observed. For optimal separation of Rb bands, we recommend a 4-20% gradient gel, </= 12
inches (30 cm) long. MOLT-4 human leukemia cells (ATCC CRL-1582) are suggested as a positive control for western blot
analysis. MOLT-4 lysate (Cat. No. 16246Y) is also available as a ready-to-use western blot control. For paraffin-embedded
tissue sections, we use standard immunohistochemical staining procedures, including microwave pretreatment with
10 mM citrate buffer prior to antibody staining. Positive Rb staining is typically seen in a variety of human tumors,
including subsets of melanomas, colon cancers, stomach cancers, and osteosarcomas. Store the antibody at 4°C.

BD Biosciences Pharmingen
www.bdbiosciences.com
United States Canada
Europe
Japan
Asia Pacific
Latin America/Caribbean
877.232.8995 888.259.0187 32.53.720.211 0120.8555.90
65.6861.0633 55.11.5185.9995
For country-specific contact information, visit www.bdbiosciences.com/how_to_order/
Conditions: The information disclosed herein is not to be construed as a recommendation to use the above product in violation
of any patents. BD Biosciences will not be held responsible for patent infringement or other violations that may occur with the
use of our products. Purchase does not include or carry any right to resell or transfer this product either as a stand-alone
product or as a component of another product. Any use of this product other than the permitted use without the express
written authorization of Becton Dickinson and Company is strictly prohibited.
For Research Use Only. Not for use in diagnostic or therapeutic procedures. Not for resale.
BD, BD Logo and all other trademarks are the property of Becton, Dickinson and Company. ©2003 BD

554136 (14001A)

Rev. 012

08/01/03 Page 1 of 2

References
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

Riley, D.J., E.Y. Lee and W.H. Lee. 1994. The retinoblastoma protein: More than a tumor suppressor. Annu. Rev. Cell Biol. 10:1-29.
Hollingsworth, R.E., P.L. Chen and W.H. Lee. 1993. Integration of cell cycle control with transcriptional regulation by the retinoblastoma protein.
Current Opinion in Cell Biology 5:194-200.
Cordon-Cardo, C., G. Dalbagni and V.M. Richon. 1992. Significance of the retinoblastoma gene in human cancer. Principles and Practice of Oncology
6:1-9.
Livingston, D.M. 1992. Functional analysis of the retinoblastoma gene product and of Rb-SV40 T antigen complexes. Cancer Surveys 12:153-160.
DeCaprio, J.A., J.W. Ludlow, J. Figge, J.Y. Shew, C.M. Huang, W.H. Lee, E. Marsilio, E. Paucha and D.M. Livingston. 1988. SV40 large tumor antigen
forms a specific complex with the product of the retinoblastoma susceptibility gene. Cell 54:275-28.
Ludlow, J.W., J.A. DeCaprio, C.M. Huang, W.H. Lee, E. Paucha and D.M. Livingston. 1989. SV40 large T antigen binds preferentially to an
underphosphorylated member of the retinoblastoma susceptibility gene product family. Cell 56: 57-65.
Cance, W., M.F. Brennan, M.E. Dudas, C.M. Huang and C. Cordon-Cardo. 1990. Altered expression of the retinoblastoma gene product in human
sarcomas. New Eng. J. Med. 323:1457-1462.
Chang, C.Y., D.J. Riley, E. Y. Lee and W.H. Lee. 1993. Quantitative effects of the retinoblastoma gene on mouse development and tissue-specific
tumorigenesis. Cell Growth and Differentiation 4:1057-1064.
Wang, N.P., H. To, W.H. Lee and E.Y. Lee. 1993. Tumor suppressor activity of RB and p53 genes in human breast carcinoma cells. Oncogene 8:279288.
Huang, S., W.H. Lee and E.Y. Lee. 1991. A cellular protein that competes with SV40 T antigen for binding the retinoblastoma gene product. Nature
350: 160-162.
Dowdy, S.F., P.W. Hinds, K. Louie, S.I. Reed, A. Arnold and R.A. Weinberg. 1993. Physical interaction of the retinoblastoma protein with human D
cyclins. Cell 73:499-511.
Terada, N., J.J. Lucas and E.W. Gelfand. 1991. Differential regulation of the tumor suppressor molecules, retinoblastoma susceptibility gene product
(Rb) and p53, during cell cycle progression of normal human T cells. J. Immunology 147:698-704.
Ludlow, J.W., C.L. Glendening, D.M. Livingston and J.A. DeCaprio. 1993. Specific enzymatic dephosphorylation of the retinoblastoma protein. Mol.
Cell. Biol. 13: 367-372.
Szekely, L., W.Q. Jiang, F. Bulic-Jakus, A. Rosen, N. Ringertz, G. Klein and K.G. Winman. 1992. Cell type and differentiation dependent heterogeneity
in retinoblastoma protein expression in SCID mouse fetuses. Cell Growth and Differentiation 3:149-156.
Dou, Q.P., P.J. Markell and A.B. Pardee. 1992. Thymidine kinase transcription is regulated at G1/S phase by a complex that contains retinoblastomalike protein and a cdc2 kinase. Biochemistry 89:3256-3260.
Horowitz, J.M., D.W. Yandell, S.H. Park, S. Canning, P. Whyte, K. Buchkovich, E. Harlow, R.A. Weinberg and T.P. Dryja. 1989. Point mutational
inactivation of the retinoblastoma antioncogene. Science 243: 937-940.
Bignon, Y.J., Y. Chen, C.Y. Chang, D.J. Riley, J.J. Windle, P.L. Mellon and W.H. Lee. 1993. Expression of a retinoblastoma transgene results in dwarf
mice. Genes and Development 7:1654-1662.
Szekely, L., P. Jin, W.Q Jiang, A. Rosen, K.G. Wiman, G. Klein and N. Ringertz. 1993. Position-dependent nuclear accumulation of the retinoblastoma
(RB) protein during in vitro myogenesis. J. Cellular Physiology 155:313-322.
Guilhot, C., M. Benchaibi, J.E. Flechon and J. Samarut. 1993. The 12S adenoviral EIA protein immortalizes avian cells and interacts with the avian RB
product. Oncogene 8: 619-624.
Scheffner, M., K. Munger, J.C. Byrne and P. Howley. 1991. The state of the p53 and retinoblastoma genes in human carcinoma cell lines. Proc. Natl.
Acad. Sci. 88:5523-5527.
Mittnacht, S. and R.A. Weinberg. 1991. G1/S phosphorylation of the retinoblastoma protein is associated with an altered affinity for the nuclear
component. Cell 65:381-393.
Szekely, L., E. Uzvolgyi, W.Q. Jiang, M. Durko, K.G. Wilman, G. Klein and J. Sumegi. 1991. Subcellular localization of the retinoblastoma protein. Cell
Growth and Differentiation 2:287-295.
Cordon-Cardo, C. and V.M. Richon. 1994. Expression of the retinoblastoma protein is regulated in normal human tissue. Am. J. of Pathology 144:500510.
Nork, T.M., L.L. Millecchia and G. Poulsen. 1994. Immunolocalization of the retinoblastoma protein in the human eye and in retinoblastoma.
Investigative Opthalmology & Visual Science 35:2682-2692.
Schneider, J.W., W. Gu, L. Zhu, V. Mahdavi and B. Nadal-Ginard. 1994. Reversal of terminal differentiation mediated by p107 in Rb-/- muscle cells.
Science 264:1467-1471.
Kumar, F, I. Atlas. 1992. Interferon a induces the expression of retinoblastoma gene product ion human Burkitt lymphoma Daudi cells: Role in
regulation. Proc. Natl. Sci. USA. 89:6599-6603.
Bates, S., D. Parry, L. Bonetta, K.Vousden, C. Dickson and G. Peters. 1994. Absence of cyclin D/cdk complexes in cells lacking functional
retinoblastoma protein. Oncogene 9:1633-1640.
Lukas, J., J. Bartkova, M. Rohde, M. Strauss and J. Bartek. 1995. Cyclin D1 is dispensble for G1 control in retinoblastoma gene-deficient cells
independently of cdk4 Activity. Molecular and Cellular Biology 15:2600-2611.

Caution: Sodium azide yields highly toxic hydrazoic acid under acidic conditions. Dilute azide compounds in running water before discarding to avoid
accumulation of potentially explosive deposits in plumbing.
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