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SCIENTIFIC CORRESPONDENCE 

causes confusion among those trying to 
interpret their results. Is Mononychus a 
bird, a dinosaur, a bird-like dinosaur or a 
dinosaur-like bird? For Perle et al., judg­
ing by the title and first few lines of their 
paper1

, it is a member both of birds (a 
monophyletic group) and dinosaurs (a 
nonmonophyletic group). For journalists, 
'dinosaur' is more interesting than 'bird', 
and so we get 'bird-like dinosaur', just as 
the extinct stem-group mammals were 
long known as 'mammal-like reptiles'. 
Both usages are falsely inverted, giving 
the strength of the noun to the non-group 
(dinosaur, reptile) and the weakness of 
the adjective to the natural group (bird, 
mammal); 'dinosaur-like bird' and 
'reptile-like mammal' correctly indicate 
inferred relationships. 

In mammals, the proliferation of names 
for stem-group taxa that Hennig antici­
pated is now manifesC·8 because, as with 
birds, restriction of the name Mammalia 
to the crown group is being advocated9

•
10

. 

Asked when mammals first appeared, a 
supporter of this procedure might respond 
with an age ranging over about 160 million 
years11

, from early Cretaceous, the infer­
red age of the earliest monotremes and 
therians (method 1), through a range of 
intermediate dates (method 3) 12 to the 
late Carboniferous (method 2), when the 
mammals are inferred to have separated 
from their Recent sister-group. For birds, 
a similar, though less extensive, range of 
dates might be offered. Advocates of 
methods 1 or 3 may thus provide mislead­
ing responses. The molecular biologist, 
for example, does not want to know when 
monotremes or ratites first appeared 

(method 1), or when ear ossicles or feath­
ers first appeared (method 3). Instead, he 
or she wants to know when mammals (or 
birds) separated from their Recent sister­
group (method 2) as the basis for esti­
mates of rates of molecular evolution 
or for calibration of molecular clocks. 
Hennig favoured method 2 for theoretical 
and practical reasons; within that 
method, there are strategies that avoid 
proliferation of names for stem-group 
taxa13

·
14

• Surely it is time we palaeon­
tologists agreed to avoid further needless 
proliferation of names and misleading 
inferences, and settled, with Hennig, on 
his method 2. 
Colin Patterson 
Department of Palaeontology, 
The Natural History Museum, 
London SW7 5BD, UK 
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Cell checkpoint and radiosensitivity 
SIR- Recent studies highlighting the role 
of p53 protein in cell-cycle regulation have 
heightened interest in the importance of 
cell-cycle checkpoints in mammalian cell 
responses to DNA damage. Cells with 
altered or absent p53 protein show in­
creased genomic instability 1 and, after 
exposure to ionizing radiation, a much 
reduced delay in the G 1 phase of the cell 
cycle2

•
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. It has been suggested that the 
increased genomic instability results from 
the reduced G1 delay and the cell's subse­
quent failure to repair DNA damage 
before it attempts DNA replication in S 
phase4

. This sensitivity to DNA damage 
should result in greater frequencies of 
radiation-induced cell killing and chromo­
some damage. However, evidence from 
studies of cells treated with caffeine, cells 
derived from patients with ataxia­
telangiectasia (AT), transformed cell lines 
and tumour cells strongly suggests that the 
G1 checkpoint plays little or no role in 
determining the sensitivity of mammalian 
cells to ionizing radiation. 

Caffeine treatment reduces ionizing 

22 

radiation-induced cell-cycle delay, affect­
ing cells in the G 1, S and G2 phases of the 
cell cycle2

•
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. Caffeine seems to stabilize 
factors required for progression through 
the cell cycle6

, and inhibits induction of 
p53 after radiation exposure2

. Caffeine 
treatment can enhance radiotoxicity; 
however, this occurs primarily during 
G2 phase7 and does not show a corre­
lation with reduced cell-cycle delayB. In 
addition, the timing of the caffeine­
induced increase in chromosome aber­
rations in normal human lymphocytes 
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does not show a correlation with the 
G 1 checkpoint9

. 

AT cells are similar to caffeine-treated 
cells in that they are highly sensitive to 
ionizing radiation and show reduced cell 
cycle delays in G1, Sand G2 phase10

. As 
with caffeine-treated cells, the absence of 
a radiation-induced G 1 delay in AT cells 
is associated with a failure to induce p53 
protein2

• Although abnormal cell-cycle 
regulation was originally proposed as the 
mechanism of radiosensitivity in AT (ref. 
11), several lines of evidence suggest that 
this is not the case. (1) Delaying cell-cycle 
progression in AT cells does not enhance 
survival after exposure to ionizing 
radiation 12

; (2) AT cells show increased 
chromosome damage immediately after 
ionizing radiation exposure without pro­
gression through the cell cycle13

; and (3) 
the radiation hypersensitivity and abnor­
mal cell-cycle delay in AT are separable 
phenotypes1

4-16. 

Studies with transformed cell lines also 
indicate a minor role for p53 and the G 1 
checkpoint in radiation sensitivity. SV40-
transformed cells, in which T antigen 
inactivates p53 (ref. 17), do not show 
increased cell killing after ionizing 
radiation18

. Further, the variability in cell 
survival in human tumour cells in response 
to ionizing radiation19

•
20 does not corre­

late with the presence of p53 mutations20
. 

Sensitivity to radiation-induced chromo­
some aberrations after exposure of 
tumour cells in G 1 phase is also apparently 
independent of p53 (ref. 19). 

In view of these studies, it seems highly 
unlikely that the genomic instability 
associated with p53 mutations is due to the 
cell's failure to repair DNA damage 
before attempting DNA replication. 
Genomic instability must therefore re­
sult from other complications of defective 
cell-cycle regulation or one of the many 
other cellular pathways affected by p53 
mutations. 
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