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How good a model is 
the Fugu genome? 

J. Gilley et al. in Scientific Correspondence1 

describe the organization of the pufferfish 
Surfeit locus in a letter entitled "Fugu 
genome is not a good mammalian model". 
The wide-ranging conclusions implied by 
this headline are not supported by the evi
dence and arguments presented. 

First, Gilley et al. state that " [ t] he only 
examples of significant conservation of 
gene order over short regions are in spe
cialized loci such as the Hox loci, where 
genomic organization is believed to be crit
ically related to developmental regulation". 
This is not true. M. K. Trower et al. have 
shown that conservation of synteny and 
gene order is seen in the c-fos locus2, where 
there is no reason to believe that linkage is 
constrained by function, and other exam
ples are provided by G. Elgar3• Both of 
these papers were cited by Gilley et al. but 
their contents were not brought to readers' 
attention. 

Second, we originally proposed the Fugu 
genome as a model because of its small size 
and because we showed that it had the same 
overall gene repertoire as the human 
genome. Subsequent work has confirmed 
these properties and the proposed model. 
We recognized early on that where conser
vation of synteny and gene order were 
found, there would be additional advan
tages for comparative positional cloning, 
but we have been careful not to make large 
claims for this. Determination of the extent 
of linkage conservation will be important 
for our understanding of the evolution of 
the vertebrate genome and will be a matter 
of direct observation rather than opinion 
based on a single example. 
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Gilley and colleagues1 present data on the 
Surfeit genes isolated from the Fugu 
genome. The Surfeit locus is of particular 
interest as the genes contained within are 
tightly packed in both mammals and the 
chicken and yet dispersed in invertebrates. 
Unfortunately, the data from Fugu do not 
support the conclusion drawn by Gilley et 
al. that Fugu is not a good mammalian 
genome model. 

On the contrary, Fugu is a good model. 
All the Surfeit genes are present in the Fugu 
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genome. The genes were isolated with 
"mammalian Surfeit gene complementary 
DNA probes", indicating that homology is 
sufficient to isolate Fugu homologues from 
mammalian cDNAs. The "homologues are 
all highly conserved at the amino-acid 
level and their gene structures are mostly 
identical to the mammalian genes". Gilley 
et al. also state that " [ t] he only examples of 
conservation of gene order over short 
regions are in specialized loci such as the 
Hox loci". But this is not true2'3• We are 
investigating several regions that demon
strate conserved synteny across unrelated 
genes. The scarcity of examples is due in 
part to the lack of absolute mammalian 
gene order data and in part to the lack of 
absolute Fugu data4• 

In many cases, the most informative 
data are the differences between the 
genomes. The unique organization of the 
Surfeit locus in Fugu is an example of this, 
and data provide an opportunity to under
stand the evolution of this region. 

To summarize, five of the six Surfeit 
genes fall into two syntenic groups in 
Fugu; one region covering the very tightly 
linked Surf-3, Surf-I and Surf-6 genes and 
the other linking Surf-4 and Surf-2 with 
two other linked genes in man. A compar
ative mapping project covering the TSCl 
region on 9q34, using the Fugu genome, is 
under way to address the issue raised by 
the authors in a more comprehensive 
manner. 

It is true that some regions of Fugu and 
mammalian genomes will bear no relation 
to each other and gene order will be frag
mented. In the case of the Surfeit locus, 
there is undeniably a degree of fragmenta
tion, but there is also enough conserved 
synteny to generate informative data. It is 
unfortunate that Gilley et al. have created 
an impression that comparative genomics 
with Fugu, and perhaps with lower organ
isms generally, is not important - this is 
simply not the case. 
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Aaaargh, no! - in lights 
................................................... 

Using the grisly example of a tiger-eaten 
tour guide, and the more subtle alarm 
pheromone of a pike-eaten minnow, Jared 
Diamond 1 in News and Views discussed 
recent work2 identifying one benefit of 
alarm calls - predator interference. In 
addition to the audible and olfactory alarm 
signals that he noted, there are the many 
visible ones, most notably the flashes pro
duced by luminescent organisms finding 
themselves similarly in extremis. 

These visible signals resulted in the 'bur
glar alarm' hypothesis, whereby secondary 
predators, either different species or larger 
conspecific cannibals, are alerted by the 
flash to potential prey in the form of the 
primary predator or grazer3• The firefly in 
the spider's web, the dinoflagellate in the 
copepod's grasp, the brittle star grabbed by 
the crab and the ctenophore bitten by the 
turtle all 'scream' visibly. The value of these 
responses (and the validation of the 
hypothesis) has recently been demonstrated 
by experiments in which non-luminous 
prey, swimming in the dark among lumi
nous dinoflagellates, were directly targeted 
by secondary visual predators (both fish 
and squid) using the flashes of the dino
flagellates4'5. 

Most of the oceanic environment is per
manently dark ( and much of the rest of it is 
dark during the night). A majority of 
marine individuals (and, in many taxon
omic groups, most species) are luminous. 
Visible signals are probably the commonest 
alarm response in this habitat. Their success 
depends on the likelihood of a secondary 
predator within visible range, probably no 
more than a few tens of metres. Population 
densities decline logarithmically with 
depth, so primal flashing should be less 
effective at great depth, though it might still 
persist if it has a direct deterrent effect on 
the primary predator. Copepods eat fewer 
luminous dinoflagellates than non-lumi
nous ones at similar densities, so the two 
effects can go hand in hand6•7• 

I do not know whether a minnow alarm 
pheromone intimidates a pike, or whether a 
scream deters a tiger, but in neither individ
ual case is the mechanism of the effect rele
vant, only its time constant. 
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