
meteorological disturbances that entrain of these cases, the origin of the pollutants is Greatly expanded interdisciplinary and in- 
pollution fiom Europe and Asia into wester- undetermined, but long-range atmospheric ternational research effort is required be- 
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NOTA B E N E :  C A N C E R  Oda et al. next looked at whether the addition of phosphate 
groups (phosphorylation) to serine (Ser) residues in p53 The Killer Instinct of a p53Target changed after exposure of cells to different doses of ultraviolet 
radiation. At lower doses ( I0 to 1.5 J/m2), Ser- 15 and Ser-20 in 

bout 50% of human cancers have mutations in the tu- p53 were rapidly phosphorylated reaching a maximum at the 
mor suppressor protein, p.53. When activated in re- same time as p2lUaf'. In contrast, Ser-46 was phosphorylated 
sponse to DNA damage, this master transcription factor only at doses of 20 J/mZ or higher-intriguingly, the only dos- 

switches on the expression of target genes that either halt the es at which p53AIP1 was expressed. Apparently. Ser-46 phos- 
cell in GIphase of the cell cycle so that its DNA can be re- phorylation is a prerequisite for p53AIP1 production because 
paired or induce it to self-destruct through an elaborate pro- if Ser-46 is replaced by alanine (which cannot be phosphory- 
cess called apoptosis. Now. Oda rt ul. ( I )  have identified a lated), p53 is unable to bind to the p53AIPl gene promoter 
new p53 target gene, p53AIP1, that, when activated by p53, and, thus, no p53AIPI mRNA is made. 
alters the tnitochondrial membrane potential resulting in cell The authors propose that cells have a two-tiered system to 
death. respond to DNA damage. At lower radiation doses causing 

The investigators isolated p53AIP1, which is not homolo- DNA damage that can still be repaired, p2 lWa"' and other p53 
gous to any other known genes, by searching for sequences in target genes that halt cell division or repair DNA are switched 
the human genome that bind to p53. In cultured fibroblasts ex- on; at higher doses causing DNA damage that is irreparable, 
posed to y irradiation, which damages the DNA and activates p53AIP1 is expressed and the cells die. Eluc~dating the p53 tar- 
p53, expression of p53AIPI increased after 12 hours, reaching get genes that induce cells to self-destruct is important, partic- 
a maximum at 24 hours. This was surprising given that other ularly given that missense mutations in amino acids close to 
p53 target genes such as p2IW"" (which causes cell cycle ar- Ser-46 in p53 have been reported in some bladder and lung 
rest) are expressed 1 to 2 hours after radiation exposure, reach- cancers, suggesting that the normal mechanism for removing 
ing maximum levels at 12 hours. When overexpressed in cul- severely damaged cells has been circumvented in these tumors. 
tured glioblastoma cells, p53AIP1 becomes concentrated in the 
mitochondria and alters the electrochemical gradient across the -0RI.A SMITH 
mitochondrial inner membrane. inducing 50% of the cells to References 
die within 48 hours. 1. K. Oda et dl.. Cell 102,849 (2000). 
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