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Purified (PF) = Purified (Preservative free); FC = Flow Cytometry; ICC = Immunocytochemistry; IP = Immunoprecipitation; 
IHC = Immunohistochemistry (FS = Frozen Sections, PS = Paraffin Sections); WB = Western blot; BP = Blocking Peptide International Edition

Telomerase

Telomeres are specialised structures that cap the ends of eukaryotic chromosomes and have several important functions such 
as: i) protecting chromosome ends from exonuclease attack and degradation, ii) positioning the chromosomes in the nucleus, 
and iii) regulating proper alignment of chromosomes for recombination during meiosis [1]. Telomeres consist of TTAGGG 
tandem repeats ending in a single-stranded 3´overhang (the G-strand overhang), which can be folded into a duplex T loop 
structure by telomere- binding proteins. The G-strand overhang is the substrate for the telomerase, which consists of a re-
verse transcriptase (TERT) that is able to synthesize telomeric repeats de novo and add them to chromosome ends using an 
associated RNA molecule (TERC) as a template [2]. In most somatic cells, a portion of telomeric DNA is lost every time a cell 
divides, due to the incomplete replication of linear chromosomes by conventional DNA polymerases. In the absence of special 
telomere maintenance mechanisms, linear chromosomes shorten progressively with every round of DNA replication, eventu-
ally leading to cellular senescence or apoptosis. In germ cells and some cancer cells, high levels of telomerase are expressed 
which prevents critical telomere shortening and maintains cell viability [3, 4]. Thus telomere function may have contrasting 
roles: inducing replicative senescence and promoting tumourigenesis and these roles may vary between cell types depending 
on the expression of the enzyme telomerase, the level of mutations induced, and effi ciency/defi ciency of related DNA repair 
pathways [1, 5]

LIT: [1] DNA repair factors and telomere-chromosome integrity in mammalian cells: M.P. Hande; Cytogenet. Genome Res. 104, 116 (2004)  [2] The epigenetic regulation of mammalian telomeres: M.A. 
Blasco; Nat. Rev. Genet. 8, 299 (2007)  [3] How telomeres are replicated: E. Gilson & V. Geli; Nat. Rev. Mol. Cell. Biol. 8, 825 (2007)  [4] Replication and protection of telomeres: R.E. Verdun & J. Karl-
seder; Nature 447, 924 (2007)  [5] Telomeres and human disease: ageing, cancer and beyond: M.A. Blasco; Nat. Rev. Genet. 6, 611 (2005) 

BPPA
BML-GR321-0005 5 mg 
BML-GR321-0025 25 mg 
A novel, potent and selective inhibitor of human telomerase (IC50=4.5 µM). 
Displays potent cytotoxic activity against human carcinoma cell lines (IC50=1-
6 µM), an effect which is unrelated to telomerase inhibition.
LIT:1,4- and 2,6-disubstituted amidoanthracene-9,10-dione derivatives as inhibitors of human te-
lomerase: P.J. Perry et al.; J. Med. Chem. 41, 3253 (1998) 

(-)-Epigallocatechin gallate
ALX-270-263-M010 10 mg 
ALX-270-263-M050 50 mg 
Isolated from green tea. Antitumor reagent. Antioxidant. Protects cells from 
lipid peroxidation and DNA damage induced by reactive free radicals. Inhibits 
inducible nitric oxide synthase (iNOS; NOS II). Inhibits angiogenesis. Inhibits 
telomerase and DNA methyltransferase. Anti-inflammatory agent. 
LIT: Inhibitory effect of topical application of a green tea polyphenol fraction on tumor initiation and 
promotion in mouse skin: M.T. Huang, et al.; Carcinogenesis 13, 947 (1992)  Telomerase inhibition, 
telomere shortening, and senescence of cancer cells by tea catechins: I. Naasani, et al.; BBRC 
249, 391 (1998)  Tea flavanols inhibit angiotensin-converting enzyme activity and increase nitric 
oxide production in human endothelial cells: I.A. Persson, et al.; J. Pharm. Pharmacol. 58, 1139 
(2006)  for a comprehensive bibliography please visit our website.

Thielavin B
ALX-350-340-MC05 0.5 mg 
Isolated from an unidentified fungus MST-FP1888. Fungal metabolite. Glu-
cose-6-phosphatase inhibitor. Potent inhibitor of phospholipase C. Inhibits 
telomerase, viral reverse transcriptase, peptidoglycan formation and pros-
taglandin biosynthesis. 
LIT: Thielavin A and B, new inhibitors of prostaglandin biosynthesis produced by Thielavia terricola: 
N. Kitahara, et al.; J. Antibiot. (Tokyo) 34, 1562 (1981)  Inhibition of telomerase activity by fungus 
metabolites, CRM646-A and thielavin B: K. Togashi, et al.; Biosci. Biotechnol. Biochem. 65, 651 
(2001)  for a comprehensive bibliography please visit our website.

β-Rubromycin
ALX-380-067-M001 1 mg 
ALX-380-067-M005 5 mg 
Isolated from Streptomyces sp. Antibiotic. Inhibitor of HIV-1 reverse tran-
scriptase (RT). Inhibits human telomerase. Cytostatically active against dif-
ferent tumor cell lines. 
LIT: The structure of rubromycin: H. Brockmann, et al.; THL 30, 3525 (1966)  Inhibition of hu-
man telomerase by rubromycins: implication of spiroketal system of the compounds as an ac-
tive moiety: T. Ueno, et al.; Biochemistry 39, 5995 (2000)  for a comprehensive bibliography 
please visit our website.

Tankyrase-1 (human), mAb (19A449)
ALX-804-234-C100 100 µg 
CLONE: 19A449. ISOTYPE: Mouse IgG1 . IMMUNOGEN: Recombinant human 
tankyrase-1 (PARP-5a). SPECIFICITY: recognizes human tankyrase-1. Detects 
a band of ~120kDa by Western blot. APPLICATION: WB. 
LIT: Tankyrase, a poly(ADP-ribose) polymerase at human telomeres: S. Smith, et al.; Science 282,
1484 (1998)  Mammalian telomeres end in a large duplex loop: J.D. Griffith, et al.; Cell 97, 503 
(1999)  Cell cycle dependent localization of the telomeric PARP, tankyrase, to nuclear pore com-
plexes and centrosomes: S. Smith & T. de Lange; J. Cell. Sci. 112, 3649 (1999)  Chromosomal 
mapping of the tankyrase gene in human and mouse: L. Zhu, et al.; Genomics 57, 320 (1999) 
Tankyrase promotes telomere elongation in human cells: S. Smith & T. de Lange; Curr. Biol. 10,
1299 (2000)  DNA G-quadruplexes, telomere-specific proteins and telomere-associated enzymes 
as potential targets for new anticancer drugs: E. Raymond, et al.; Invest New Drugs 18, 123 (2000) 
 Tankyrase is a golgi-associated mitogen-activated protein kinase substrate that interacts with 
IRAP in GLUT4 vesicles: N.W. Chi & H.F. Lodish; J. Biol. Chem. 275, 38437 (2000)
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Enzo Life Sciences, Leader in Epigenetics
Scientists at BIOMOL and now at Enzo Life Sciences have repeatedly made signifi cant 
contributions, both commercial and scientifi c, to the fi eld of epigenetics, specifi cally 
with regard to lysine acetylation. Important contributions are listed below:

Commercial
- Developed the Fluor de LysTM HDAC assay, the fi rst fl uorogenic assay for measuring 

histone deacetylase activity (see page 8). This assay platform replaced cumbersome 
radioactive assays, has been adopted widely within the pharmaceutical industry for 
HDAC drug discovery, and enabled the development of therapeutic HDAC inhibitors.

- Developed the fi rst cell-based fl uorogenic HDAC assay (see page 9).

- First to offer recombinant sirtuins (SIRTs 1-3) (see page 9).

- Developed specialised HDAC and sirtuin substrates based on endogenous acetylated 
sites in histones and other proteins (see page 11). These substrates, as a consequence 
of their increased sensitivity with specifi c HDAC and sirtuin enzymes, facilitated the 
development of the fi rst sirtuin and HDAC8 assays on the market.

- First to develop fl uorogenic HDAC substrates with a choice of fl uorophores allowing 
one to avoid quenching and fl uorescent interference from compounds absorbing in the 
near UV and blue range (see page 8).

Scientific
- Discovered that resveratrol and other polyphenols activate SIRT1 and, in subsequent 

collaboration with researchers at Harvard University, Brown University, and the Uni-
versity of Connecticut, found that activators of sirtuins extend lifespan in yeast and 
multiple metazoans [1,2]. These studies have inspired both signifi cant research on the 
mechanism of life extension through sirtuin activation and the development new thera-
peutics based on sirtuin activation.

- First to explore SIRT1 activator structure-activity relationships, using both natural 
polyphenols [1] and the fi rst “second-generation” activators, synthetic resveratrol ana-
logs designed and made at BIOMOL [3]. The new compounds display lower toxicity to-
ward human cells, and higher potency with respect to SIRT1 activation and lifespan ex-
tension in Saccharomyces cerevisiae. These studies demonstrated that it is possible to 
improve life extension properties of naturally ocurring sirtuin-activating compounds. 

- Contributed to studies that demonstrated that yeast lifespan extension by calorie re-
striction is independent of NAD fl uctuation [4] and that calorie restriction increases 
mammalian cell survival by inducing SIRT1 expression [5].

- Identifi ed suramins as a new structural class of sirtuin inhibitors [1].

- Contributed to a high-throughput screen that identifi ed four novel sirtuin inhibitor 
scaffolds with micromolar potency [6].

LIT: [1] Small molecule activators of sirtuins extend Saccharomyces cerevisiae lifespan: K.T. Howitz et al.; Nature 425, 191 (2003)  [2] Sir-
tuin activators mimic caloric restriction and delay ageing in metazoans: J. G. Wood et al.; Nature 430, 686 (2004)  [3] Design and syn-
thesis of compounds that extend yeast replicative lifespan: H. Yang et al.; Aging Cell 6, 35 (2007)  [4] Yeast life-span extension by calorie 
restriction is independent of NAD fluctuation: R.M. Anderson et al.; Science 302, 2124 (2003)  [5] Calorie restriction promotes mammalian 
cell survival by inducing the SIRT1 deacetylase: H.Y. Cohen et al.; Science 305, 390 (2004)  [6] Identification and characterization of novel 
sirtuin inhibitor scaffolds: B.D. Sanders et al.; Bioorg. Med. Chem. 17, 7031 (2009)
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