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Any Way You Splice It: Mdm2 at the Crossroads of Tumor Surveillance
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[ABSTRACT] Mdm2 is the most important regulator of p53, the chief
responder of various modes of cellular stress, including DNA damage and
oncogenic insult. Many alternative and aberrant splice products of the Mdm2
gene product have been described, but relatively little is known about the
origin, function, or consequence of these variants. Recently, a novel splice
form of mdm2 was discovered which incorporates 108bp of intronic
seqguence into the mature Mdm2 mRNA. The additional sequence encodes in-
frame stop codons, resulting in severely truncated mdm2 protein. Most
intriguingly, this alternative splice form, termed Mdm2+'® is acutely induced
by the chemotherapeutic agents Adriamycin and Actinomycin D, but not other
DNA damaging agents. The effect of Mdm2 +'® induction is a rapid and
robust accumulation of p53, arguing that the function of this alternative splice
event is to engage the pb53 tumor surveillance pathway and restrain
proliferation of cells damaged with these potently genotoxic compounds.
KEYWORDS: Mdm2, splicing, chemotherapy, adriamycin, doxorubicin,
actinomycin D, p53
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Table 1 Table values indicate the percentage of known/sequenced splice variants

of Mdm?2 that retain the coding sequence for the indicated protein domains

Variant p33-binding NLS  NES Acidic domain Lone Zn** finger RING finger
> 75% deleted 18% 2% 2% 77% 2% 36%
25-75% deleted 56% - - 15% - 13%
< 25% deleted 15% - - 3% - 10%
Intact 10% 8% 8% 5% 28% 41%

Adapted from Bartel, et al.l¥
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Figure 1 A detailed look at Mdm2+'®
(A) The 108bp of intronic sequence found in Mdm2*'® is flanked by wholly intact exons 10 and

11. (B) A closer look at the alternate splice events within intron 10 of the mdm2 gene. Intronic

sequence shown in lower-case letters; the sequence found in Mdm2*'® shown in bold. Bars

above the sequence indicate the apparent mRNA splicing events. (C) Complete sequence of the

additional 108bp found in Mdm2+108. Bars above indicate putative nonsense codons. Figure

adapted from Lents, et al.'®
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