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CommeNTary

It has been known for many years that 
elevated signaling by the ERK1/2 

pathway is frequently associated with 
the growth and survival of many tumor 
cell types under a variety of normal 
and stressful conditions, including the 
response of cells to other cancer inter-
ventional therapeutic strategies e.g., 
references 1–4. There is, however, a 
modest significant literature showing 
that enhanced ERK1/2 signaling can 
also cause tumor cell death e.g., refer-
ences 5–8. The role of ERK1/2 signaling 
is clearly complex, for example as shown 
by the Koumenis group where inhibition 
of radiation-induced ERK1/2 signaling 
caused radiosensitization, whereas inhi-
bition of curcumin-hyper-stimulated 
ERK1/2 signaling reduced radiosensitiv-
ity.7 Presumably this Janus-faced behav-
ior of the ERK1/2 pathway in terms of 
cell survival regulation will depend upon 
the tumor cell type, the intensity of 
ERK1/2 stimulation, and the molecular 
intervention/drug being used.

In the manuscript by Lee et al., the role 
of signaling by the ERK1/2 (MAP kinase) 
pathway was investigated in response 
to the standard of care agent camptoth-
ecin in colon cancer cells.9 Activation of 
MAP kinase proteins such as ERK1/2 
requires dual phosphorylation at a Thr-
X-Tyr motif, with phosphorylation cata-
lyzed by a dual specificity kinase; a MEK. 
Dephosphorylation of the Thr residing in 
ERK1/2 can be catalyzed by PP2A; how-
ever dephosphorylation of both the Thr 
and Tyr residues has been ascribed to dual-
specificity phosphatases, in particular the 
MAP kinase phosphatase (MKP), MKP-
1. MKP-1 is an immediate early inducible 

gene that catalyzes the dephosphorylation 
of ERK1/2, JNK1/2, and p38 MAPK.

Lee et al. first examined the activity 
of MAPK pathways in colon cancer cells 
and correlated this with MKP-1 mRNA 
and protein levels; MKP-1 protein and 
mRNA levels did not simplistically cor-
relate, arguing MKP-1 protein expression 
was regulated at a posttranscriptional 
level. The K-RAS or p53 mutational sta-
tus of these cells was not presented by 
the authors. In response to camptothecin 
treatment it was noticable that the most 
resistant cell line (CaCo2) had high basal 
levels of ERK1/2 activity whereas the 
most sensitive cell line (HCT116) had 
low ERK1/2 activity and high MKP-1 
expression. In HCT116 camptothecin 
treatment strongly activated ERK1/2 
that correlated with reduced MKP-1 
expression. However, under these treat-
ment conditions MEK1/2 phosphoryla-
tion declined while ERK1/2 activity was 
rising arguing that camptothecin effects 
on the ERK1/2 pathway are more com-
plicated than just altered MKP-1 expres-
sion. That MKP-1 expression was only 
weakly altered during the initial phase of 
ERK1/2 activation would suggest other 
mechanisms, PP2A inactivation, regu-
lating the pathway. Inhibition of protea-
some function increased MKP-1 levels 
arguing that expression of this MKP 
is mediated by the proteasome. More 
importantly, inhibition of MEK1/2 using 
PD98059 or U0126 protected HCT116 
cells from camptothecin toxicity, reduc-
ing the amount of sub-G

1
 DNA using 

f low-cytometry assays.
Several questions remain unresolved 

from the present studies. No molecular 
approach was used to directly manipulate 
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MKP-1 expression or ERK1/2 pathway 
activity. The role of p53 in the ERK1/2-
dependent response to camptothecin 
exposure in HCT116 and CaCo2 cells 
was not explored (CaCo2 are reported to 
be p53-null). As ERK1/2 can stabilize p21 
expression a positive/negative role for p21 
in regulating cell survival may be relevant 
in this system. No doubt the authors of 
the present manuscript will address these 
issues in future studies.
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