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autophagy, necroptosis, and other programed cell death processes. Visit www.abgent.com for a complete listing. cen De(ﬂh
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APOPTOSIS DNA REPAIR NRR ‘ BAD: B(L2-associated agonist of cell death; BCL-X/BCL-2 binding protein; BCL2-binding component 6; BB(2
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Caspase 1, 3,6,7 &8; p53; DNA ligase Ill; CASP9 . ( HSP90AA1 CASP1, -3, -6: cospase 1, -3, -6
géf_;zme E.; &AE;?A XRCC1, 5 8‘(16; PCNA; RIP1 e - : DNMT1: DNA (cytosine-5-)-methyltransferase 1; CXXC finger protein 9; DNA methyltransferase 1
r D, Werner syndrome e B i CBX5: chromobox homolog 5 (HP1 alpha homolog, Drosophila); heterochromatin protein 1 homolog alpha
Autophagy Lipoxygenases s " (DIABLO MLL3: myeloid/lymphoid or mixed-lineage leukemia 3; histone-lysine N-methyltransferase, H3 lysine-4 specific
@1 00l (ADP-ri INK afivation Phosphlipase A - e ‘ AIF1: allograft inflammatory factor 1; interferon gamma responsive transcript; ionized calcium-binding adapter
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e L - o CDCAS8 JUN: jun oncogene; Jun activation domain binding protein; v-jun avian sarcoma virus 17 oncogene homolog
. ; e e PARP1: poly (ADP-ribose) polymerase 1; ADP-ribosyltransferase (NAD+; poly (ADP-ribose) polymerase)
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Transcription factors; CENPA & B; MYBL2; |
Refinoid receptors; Nucleophosmin 1; TOP1 cleavage complex 1. Bredesen DE. (2007) Key note lecture: toward a mechanistic taxonomy for cell death programs. Stroke 38(2 Suppl), pp.652-
DNA topoisomerase | BUB3 Replication O C(aspase 660.
Transcription D Kinase . . . .
Covalent TOP1 complex Fig. 7 @ Regulutory protein 2. Galluzzi L and Kroemer G. (2008) Necroptosis: a specialized pathway of programmed necrosis. Cell 135(7), pp.1161-1163.
Ve 3. Degterev A and Yuan J. (2008) Expansion and evolution of cell death programmes. Nat Rev Mol Cell Biol. 9(5), pp.378-
Fig.6 Signaling events associated with TOP1. DNA domage and drugs induce 390.
BER | reversible TOP1 cleavage complexes, subsequently converted to irreversible by replication and tran-
%&O % complex scription. Irreversible TOP1 complexes can also be formed during apoptosis. DNA repair engages 4. Golstein P and Kroemer G. (2007) Cell death by necrosis: towards a molecular definition. Trends Biochem Sci. 32(1), pp.37-
PARP1 multiple signaling events, including the BER (base excision repair) complex and the RAD51/ 43.
RAD52-associated homologous recombination. Cell-cycle arrest facilitates DNA repair and involves
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Fig. 5 Modulation of chromatin structure
by PARP1. A, PARPI is a chromatin-associated enzyme,
which modifies proteins by poly (ADP-ribosyl)ation, indicated
in blue. Poly (ADP-ribosyl)ation is a postranslational modifi-
cation in response fo DNA strand-breaks. B, Application of
ABGENT's PARPT monoclonal antibody #AT3183a for immu-
nofluorescent detection of PARP1 in Hela cells.
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ATM (ataxia telangiectasio mutated) and ATR (ataxia telangiectasia and RAD3 related) kinases,
as well as the checkpoint homologs CHK1 and CHK2. Additional molecules, associated with
checkpoint regulation, include CDC25, histone H2AX, MRN complex, and BRCA1. p53 activates apop-
tosis both directly and by transactivating pro-upoptofic genes. p21 is a p53-inducible gene, which
inhibits CDKs (cyclin-dependent kinases). TOP1 inhibitors suppress apoptosis by activating nuclear
factor NFiB, which induces the expression of anti-apoptotic genes (12).

Fig.7 Molecular interactions between survivin and its protein pari-
ners. The network was generated by using protein-protein inferaction data curated from the
literature.

Protein abbreviations: AKT, v-akt murine thymoma viral oncogene homolog; APEX1,
nuclease; AURKB, aurora kinase B; BCL2, B-cell CLL/lymphoma 2; BUB3, budding uninhibited
by benzimidazoles 3 homolog; CASP, caspase; €DC, cell division cycle; CDKNTA or p21,
cyclin-dependent kinase inhibitor 1A; CENPPA, centromere protein A; DIABLO, diablo homolog;

Apoptosis INCENP, inner centromere protein antigens; MYBL2, v-myb myeloblastosis viral oncogene ho-
molog (avian}-like 2; PCNA, proliferating cell nuclear antigen; PI3K, phosphoinositide-3-kinase;
RAD51, RAD5T homolog; XIAP, X-linked inhibitor of apoptosis; XPO1, exportin 1; XRCC,
O Transcription facor > Other X-ray repair complementing defective repair in Chinese hamster cells.
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