
 A N T I C A N C E R  D R U G S

Clues to metformin’s anticancer actions
The diabetes drug metformin also has anticancer actions,  
but it is uncertain how these are achieved. This study showed 
that these effects of metformin are mediated through 
inhibition of mitochondrial complex 1. In vitro, metformin 
inhibited the proliferation of cancer cells when glucose was 
present, but caused cell death in the absence of glucose. 
Moreover, metformin reduced the hypoxic activation of 
hypoxia-inducible factor 1. These data suggest that metformin 
could be a clinically useful adjunct to therapies that limit the 
availability of glucose and oxygen to tumour cells.
ORIGINAL RESEARCH PAPER Wheaton, W. W. et al. Metformin inhibits mitochondrial 
complex 1 of cancer cells to reduce tumorigenesis. eLife 3, e02242 (2014)

 N E U R O D E G E N E R AT I V E  D I S E A S E

Citalopram drives down amyloid-β
Serotonin signalling suppresses the production of amyloid-β 
(Aβ) in animal models of Alzheimer’s disease. Sheline et al. 
showed that the antidepressant citalopram — a selective 
serotonin reuptake inhibitor — prevented the growth of 
pre-existing Aβ plaques and reduced the appearance of new 
plaques in a mouse model. In healthy human volunteers, 
citalopram decreased the concentration of Aβ in cerebrospinal 
fluid. This suggests that citalopram or similar drugs might hold 
potential as a preventive strategy for Alzheimer’s disease.
ORIGINAL RESEARCH PAPER Sheline, Y. I. et al. An antidepressant decreases CSF Aβ 
production in healthy individuals and in transgenic AD mice. Sci. Transl. Med. 6, 236re4 (2014)

 M E M O RY

Fingolimod modulates bad memories
Fingolimod, which is approved for the treatment of multiple 
sclerosis, has beneficial — yet poorly understood — effects in 
the brain. This study showed that phosphorylated fingolimod 
accumulated in the mouse brain and inhibited the activity of 
histone deacetylases in the hippocampus. The drug improved 
defects in fear extinction (a form of learning that reduces  
the fear of adverse events) in mice and modulated the 
expression of genes that are associated with learning and 
memory. These effects occurred independently of the 
immunosuppressive actions of fingolimod. So, the drug may  
be a useful adjuvant therapy to facilitate the extinction of 
aversive memories.
ORIGINAL RESEARCH PAPER Hait, N. C. et al. Active, phosphorylated fingolimod  
inhibits histone deacetylases and facilitates fear extinction memory. Nature Neurosci. 
http://dx.doi.org/10.1038/nn.3728 (2014)

 VAC C I N E S

Nanorings boost vaccine adjuvant effects
Although CpG oligodeoxynucleotides (ODNs) are useful 
vaccine adjuvants, optimizing these single-stranded synthetic 
DNAs to induce the desired immune response is tricky.  
This paper showed that K-class ODNs could be multimerized  
into stable nanorings using the HIV-derived peptide Tat.  
In mice, the nanorings boosted T helper 1 cell-mediated 
immune responses to a viral antigen, and produced good 
antitumour immunity when used as a therapeutic tumour 
vaccine adjuvant. So such ODN nanorings could be used  
as improved anticancer or antiviral vaccine adjuvants.
ORIGINAL RESEARCH PAPER Gungor, B. et al. CpG ODN nanorings induce IFNα  
from plasmacytoid dendritic cells and demonstrate potent vaccine adjuvant activity.  
Sci. Transl. Med. 6, 235ra61 (2014)
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