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NEWS AND VIEWS 

response to growth-factor stimulation, 
and they have been extensively character
ized within the Ras/Raf/MEKJERK cas
cade. JNKs, on the other hand, can 
participate in growth-factor signalling, 
as well as in many overlapping stress 
responses that activate p38. 

How do genotoxic agents selectively 
trigger MAP-kinase pathways in the 
cytoplasm? In the case of growth factors, 
extracellular signals are transduced at the 
plasma membrane by the recruitment of 
the GTP-binding protein Ras to tyrosin~
phosphorylated receptors. Ras then relays 
this signal to a MAP kinase kinase kinase 
(Raf). Raf activates the next participant, a 
MAP kinase kinase (MEK), which in turn 
activates a MAP kinase (ERK). This pat
tern of three activating kinases is preserved 
in all three of the MAP-kinase pathways. 

Karin and co-workerss previously 
reported that the stimulation of the tran
scription factor AP-1 by short-wavelength 
ultraviolet radiation depends on the activi
ties of Ras, Raf and the tyrosine kinase 
Src. Liu et al. 1 now report that Src does 
not seem to be required for JNK activation 
after exposure to ultraviolet light, but that 
Src does contribute to the activation of 
JNK in response to the alkylating agent 
methyl methanesulphonate (MMS). They 
also provide evidence that the Ras-related 
protein, Rae - but not Ras itself- par
ticipates in the pathway, selectively activat
ing JNK in response to MMS. So 
ultraviolet light and MMS activate distinct 
targets that are upstream of Ras and Rae, 
and the identity of these targets will be the 
focus of future research. 

What are the physiological conse
quences of JNK activation in response to 
genotoxic agents? JNKs have been associ
ated with cell death9•10, and it is possible 
that cell survival and death are dictated by 
a balance between ERK and JNK sig
nalling11. Two atypical isoforms of protein 
kinase C, A.PKC and 'PKC, have joined 
the collection of proteins involved in 
maintaining this balance between survival 
and death. These PKCs ·are 'atypical' 
because they are regulated by ceramide 
and phosphatidylinositol 3,4,5-triphos
phate (generated by phosphatidylinositol-
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3 kinase), rather than by diacylgycererol 
or phorbol esters. Atypical PKCs are 
involved in both mitogenic and survival 
signalling because they are targets of 
phosphatidylinositol-3 kinase and they 
activate the Ras/Raf/ERK signalling cas
cade11-14. The ~PKC isoform is inhibited 
by a recently identified gene product, 
PAR4, which is induced by ultraviolet light 
and promotes apoptosis15. 

A common activator of the three MAP
kinase pathways may be ceramide. 
Cerami de can stimulate the ERK pathway 
by enhancing the activities of 'PKC and 
ceramide-activated protein kinase - the 
latter phosphorylates and activates Raf 
(ref. 16). Ceramide also activates the JNK 
pathway, and it has been implicated in 
inducing apoptosis in response to ionizing 
radiation and other stresses10•17• Here 
again, a balance between apparently 
opposing signalling pathways may dictate 
the cellular outcome. 

Another grey area is the role of c-Abl in 
modulating these responses. Liu et a!. 1 

found that JNK activation was not as 

dependent on the presence of c-Abl as a 
previous study had shown5, even though 
the same cell lines were used. It has also 
been suggested that c-Abl cooperates. with 
p53 to downregulate cyclin/cdk2 activi~ 
in the p53 signal-transduction pathway . 
But Liu et al. argue that c-Abl is unlikely 
to contribute to p53-dependent G 1 arrest 
because c-Abl is only activated during 
S phase. Further experiments are clearly 
required. 

In the absence of a better explanation, 
we often state that cellular outcome fol
lowing exposure to genotoxic agents is 
dependent on cellular context. An obvious 
goal is to gain a better understanding of 
the molecular effectors that interact to 
determine whether a cell survives or dies 
following the activation of these distinct 
signalling pathways. 0 
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Spot the referee 

A VENERABLE practice in British news
papers, now largely out of fashion, 
is the spot-the-ball competition. An 
action photograph from (usually) a 
soccer match is doctored so that the 
ball does not appear in the published 
picture. Readers are invited to guess the 
position of the ball's centre by marking 
a cross on the picture, and the winner is 
rewarded with a modest prize. 

Inspired by a brief paper in the 
British Medical Journal (31 3, 1185; 
1996), News and Views offers a spot
the-referee competition. The paper, by 
S. Wessely and colleagues, addresses 
the question that exercises anyone who 
has submitted a paper to a peer
reviewed journal and has had it 
returned with reviewers' comments: 
"Who refereed my paper?". 

Over a five-month period, Wessely 
et at. asked authors who had submit
ted papers to Psychological Medicine 
whether, on seeing the referees' reports, 
they could identify the referee. Out of 
the 252 responses they received, in 

only 15 instances was the referee cor
rectly identified; 36 were incorrectly 
identified, and in the remaining cases 
the author had no clue as to who the 
referee was. Wessely et a/. conclude 
that, even when a specialist journal is 
concerned, the sometimes elaborate 
attempts to guess who has refereed a 
paper are "largely unrewarding". 

This journal does not intend to carry 
out a similar exercise, but readers are 
offered the diversion of spotting the 
position of the referee whose image 
has been removed from this photo
graph. His nose is the target part of 
his anatomy, and should be indicated 
in x, y coordinates, in millimetres, 
the bottom left-hand corner of the 
picture being the ongm (e-mail: 
nature@nature.com; closing date 5 
December). The prize at stake is a 
year's subscription to Nature; if there 
is more than one correct entry (accu
rate to within 0.5 mm in both coordi
nates) the winner will be chosen by a 
random draw. ~ 
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