
Noncanonical Integrin Signaling Drives Cancer Progression
Increased integrin expression and signaling promote tumor progression and survival in multiple
cancer types. Seguin and colleagues demonstrate that expression of avb3-integrin is necessary
and sufficient to confer stem-like properties to carcinoma cells. Upregulation of avb3-integrin
was correlated with resistance to tyrosine kinase inhibitors but did not affect sensitivity to
chemotherapy. Interestingly, the ability of avb3-integrin to induce tumor stemness was
independent of integrin-mediated adhesion, as the integrin antagonist cilengitide failed to block
avb3-integrin-mediated erlotinib resistance and stem-like properties. Mechanistically, unligated
avb3-integrin associated specifically with KRAS on the plasma membrane, and KRAS-dependent
signaling via RALB, TBK1, and NF-kBwas necessary for tumor stemness and erlotinib resistance.
Taken together, these results indicate that although integrins are important for cancer
progression, their contribution to cancer progression may occur through noncanonical,
adhesion-independent mechanisms. (Image courtesy of Wikimedia Commons.)

Seguin L, Kato S, Franovic A, Camargo MF, Lesperance J, Elliott KC, et al. An integrin b3-KRAS-RalB
complex drives tumour stemness and resistance to EGFR inhibition. Nat Cell Biol 2014;16:457–68.

PIN1 Promotes Breast Cancer Stem-like Cell Traits
Luo and colleagues show that prolyl isomerase PIN1 acts downstream of miR200c, a known
regulator of both stemness and epithelial–mesenchymal transition (EMT), to regulate breast
cancer stem-like cells (BCSC) in mouse models and primary human tissues. Overexpression of
PIN1 drove BCSC expansion and enhanced EMT, whereas PIN1 silencing or inhibition blocked
the abundance and self-renewal of BCSCs. Interestingly, overexpression of miR200c-resistant
PIN1 rescued the BCSC defect in miR200c-expressing cells, implying that PIN1 acts downstream
of miR200c. PIN1 overexpression also endowed traits of BCSCs to normal human breast
epithelial cells. Thus, PIN1 regulates BCSC expansion, invasiveness, and tumorigenicity
downstream of miR200c, suggesting PIN1 as a therapeutic target. (Image from cited article
courtesy of publisher.)

Luo M-L, Gong C, Chen G-H, Lee DY, Hu H, Huang P, et al. Prolyl isomerase Pin1 acts downstream of
miR200 to promote cancer stemlike cell traits in breast cancer. Cancer Res; Published OnlineFirst
May 1, 2014; doi:10.1158/0008-5472.CAN-13-2785.

A Novel Orphan GPCR Agonist Attenuates GLI Activity
The Smoothened inhibitor vismodegib is active against basal cell carcinoma. Resistance occurs
commonly, however, through SMO-independent activation of downstream GLI transcription
factors. To identify compounds that attenuate GLI activity directly, Bassilana and colleagues
derived cyclohexyl-methyl aminopyrimidine compounds (CMAP), based on scaffolds similar to
those for G-protein coupled receptors (GPCR), also identifying GPR39, an orphan GPCR, as the
CMAP receptor. CMAPs attenuated GLI activity by increasing inositol triphosphate levels and
activating MAP kinases via Gi and Gq. The identification of a novel druggable target, and small
molecule activators that attenuate GLI activity independently of Smoothened, should aid
development of such molecules for clinical use. (Image courtesy of Wikimedia Commons.)

Bassilana F, Carlson A, Dasilva JA, Grosshans B, Vidal S, Beck V, et al. Target identification for a
Hedgehog pathway inhibitor reveals the receptor GPR39. Nat Chem Biol 2014;10:343–9.
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Epigenetic Reprogramming of Stem-like Cells in Glioblastoma
To evaluate tumor propagation in glioblastoma, Suv�a and colleagues cultured primary tumors as
either serum-free tumor propagating cells (TPC) or serum monolayers grown as differentiated
glioblastoma cells (DGC). TPCs contained active histone H3K27ac sites recognized by HLH and
SOX family transcription factors (TF), whereas DGC-specific elements were enriched for AP1/
JUN motifs. RNAseq identified 19 TFs overexpressed in TPCs relative to DGCs. A 4 TF-set
(POU3F2þSOX2þSALL2þOLIG2) promoted xenograft formation in DGCs. The authors also
identify the RCOR2/LSD1 histone demethylase complex as a therapeutic target for TPCs. This
study identifies epigenetic factors (including a therapeutic target) that distinguish glioblastoma
stem cells from more differentiated tumor cells. (Image courtesy of Wikimedia Commons.)

Suv�a ML, Rheinbay E, Gillespie SM, Patel AP, Wakimoto H, Rabkin SD, et al. Reconstructing and
reprogramming the tumor-propagating potential of glioblastoma stem-like cells. Cell
2014;157:580–94.

Harnessing the Potential of Circulating Tumor Cells
Methods to identify circulating tumor cells (CTC) from patient blood hold promise for therapy.
Lohr and colleagues sequenced multiple CTC subclones from the same patient to obtain
sufficient statistical power to correctly identify somatic single-nucleotide variants (SSNV). Such
SSNV mutations are likely to track the evolution of tumor cells. The authors validated their
approach by comparing multiple cores from the same primary prostate cancer, along with
metastases and CTCs from the same patients. Their results show that the majority of mutations
observed in both primary tumor and metastases can be identified in CTCs. These CTC isolation
and exon sequencing algorithms provide a minimally invasive way to interrogate metastatic
disease in individual patients. (Image courtesy of Wikimedia Commons.)

Lohr JG, Adalsteinsson VA, Cibulskis K, Choudhury AD, Rosenberg M, Cruz-Gordillo P, et al. Whole-
exome sequencing of circulating tumor cells provides a window into metastatic prostate cancer. Nat
Biotechnol 2014;32:479–84.

Active Integrins Drive Prostate Cancer Bone Metastasis
Talin1 (TLN1) is the best-characterized activator of integrins, through binding of the N-terminal
"talin head" to the b-integrin cytoplasmic tail. The talin head is stabilized by CDK5-mediated
phosphorylation on serine 425, suggesting that CDK5 regulates integrin activity. Jin and
colleagues identified elevated talin S425 phosphorylation in 80% of human prostate tumor bone
metastases and in approximately 40% of lymph node metastases. Correspondingly, bone
metastasis following intracardial injection in mice was completely dependent on talin
phosphorylation, whereas spontaneous lymph node dissemination from orthotopically
implanted xenografts and tumor growth were independent of talin phosphorylation.
Mechanistically, talin-head phosphorylation stimulated b1-integrin activity. Expression of the
nonphosphorylatable talin mutant reduced integrin activity and increased sensitivity to
detachment-induced cell death. These data suggest that b1-integrin activity may be important
for cancer progression and that integrin activity regulators may have potential as disease
biomarkers. (Image courtesy of Wikimedia Commons.)

Jin JK, Tien PC, Cheng CJ, Song JH, Huang C, Lin SH, et al. Talin1 phosphorylation activates b1
integrins: a novel mechanism to promote prostate cancer bone metastasis. Oncogene 2014 May 5
[Epub ahead of print].
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