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Fig 1 Asthe gatekeeper of the cell, p53 acts as a negative regulator of cellular proliferation. By targeting p21, which binds

to the Cyclin D1/cdk4 complex, p53 causes cell cycle arrest in G;. One mechanism by which p53 causes apoptosis is through

the increased synthesis of Bax; Bax then blocks Bcl-2, which is anti-apoptotic (see also Fig. 2). The p16/Rb pathway mediates

G,/S phase transition. The Cyclin D1/cdk4 complex phosphorylates Rb. When Rb is phosphorylated, E2F is active, causing

transition to S phase. During S phase, cyclin E and cdk2 control the phosphorylation of Rb.

Note: Reprinted with the permission from the copyright holder© 2010 Landes Bioscience
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Fig 2 Programmed cell death occurs through extrinsic signaling, when TRAIL (tumor necrosis factor apoptosis induced

ligand) binds to the death receptors (DR4/5), or through intrinsic signaling induced by DNA-damaging agents. The balance

between pro-apoptotic proteins (Bax, bak and bad) and anti-apoptotic proteins (bcl-2, bcl-xl, mcl-1) regulates the release

of cytochrome ¢ from the mitochondria which ultimately leads to caspase activation and cell death. Hsp90 is responsible

for protein folding of client proteins such as AKT, MET, bcl-2, telomerase and Apaf-1. AKT inactivation by Hsp90 leads to

activation of cytochrome c which subsequently leads to apoptosis. Adopted from Haura, et al

[25]

Note: Reprinted with the permission from the copyright holder© 2010 Landes Bioscience
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Fig 3 Receptor tyrosine kinases and their known ligands are often
overexpressed in SCLC. Defective receptor tyrosine kinases and
their respective growth factors in SCLC include VEGFR/VEGF, c-Kit/
SCF, c-MET/HGF, FGFR/FGF and IGF-1R/IGF. Through activation of
multiple pathways, including the PI3K/AKT/mTOR pathway that also
is known to be dysregulated in SCLC, they are involved in survival,
apoptosis, cell cycle regulation and translation.

Note: Reprinted with the permission from the copyright holder©
2010 Landes Bioscience
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Fig 4 SCLC, which exhibits a characteristic neuroendocrine (NE) phenotype, depends on aberrations in Notch signaling and
on activation of Hedgehog signaling similar to early lung formation. NE cells are the first identifiable differentiated cell type
in airway epithelium in the developing lung. Human achaete-scute homolog-1 (h-ASH-1) is required for the development of
neuroendocrine cells. Increased Notch signaling leads to activation of transcriptional targets, including Hairy enhancer of
split 1 (Hes1), which blocks the transcription of h-ASH-1. When cells lack expression of h-ASH-1, they become committed to
a differentiated cell line. Thus, increased Notch signaling can cause growth inhibition of SCLC. Hedgehog signaling in this
intraepithelial cell population directly precedes the development of the rarer undifferentiated neuroendocrine cells, and
increased dysregulation leads to SCLC. Adopted from Ball DW.

Note: Reprinted with the permission from the copyright holder© 2010 Landes Bioscience
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