
Hitherto considered the junkyard 
of the genome, heterochromatin 
is now recognized as an impor-
tant part of eukaryotic genomes, 
with functions that include 
chromosome segregation, nuclear 
organization and regulation of 
gene expression. And yet, owing 
to technical difficulties, all of 
the currently available genome 
sequences focus on euchromatin 
only. This is now set to change 
— two recent papers describe 
sequence finishing, mapping and 
annotation of heterochromatin in 
Drosophila melanogaster. Between 
them, they provide insights into 
the genomic organization of 
heterochromatic regions and pave 
the way for similar studies in 
other organisms.

In the first study, Hoskins and 
Carlson et al. re-analysed the fly 
whole-genome shotgun sequence 
(WGS3). The repetitive nature of 
heterochromatin hinders efficient 
assembly of individual reads into 
scaffolds. To overcome this prob-
lem, the authors selected a set of 
10-kb genomic clones to fill the 
gaps in sequence; for higher-
level assembly, they relied on 
BAC-based physical mapping 
and BAC-end sequences. The 
result was ~15 Mb of finished 
or improved hetero chromatic 
sequence (out of 20 Mb in total), 
with 50% in scaffolds greater 
than 378 kb.

Using fluorescence in situ 
hybridization (FISH) (with single-
copy probes) they created an 
integrated physical and cyto-
genetic map of the pericentromeric 
heterochromatin, which they used 
to order, orient and link scaffolds 
into larger contigs. Although 
the authors admit that new 
technological and computational 
advances are needed to study 
highly repetitive regions, they 
have shown that single-copy and 
middle-repetitive components of 
heterochromatin should be within 
our reach.

In the second paper, Smith and 
colleagues describe their compu-
tational and manual annotation of 
heterochromatic sequences from 
the same genome release. They 
estimate that, in the fly, hetero-
chromatin contains ten times 
more repeats and transposons 
than euchromatin; in this respect, 
it resembles human euchromatin. 

As well as non-protein coding 
genes and pseudogenes, they 
identify 230–254 protein-coding 
genes, many of which are highly 
conserved in other Drosophila 
species. Interestingly, DNA- and 
protein-binding domains are 
overrepresented among hetero-
chromatic genes, prompting the 
authors to speculate whether 
these genes might in fact 
contribute to heterochromatin 
structure and function. It seems 

that all nuclear genes on average 
have similar numbers of exons and 
transcripts, but heterochromatic 
introns are on average five times 
longer. Unlike in the euchromatin, 
intron lengths tend not to be 
conserved between orthologues, 
perhaps because their repetitive 
nature makes them prone to 
expansions and contractions. 
Moreover, the highly repetitive 
nature of gene-regulatory regions 
raises a possibility that regulation 
of heterochromatic gene expression 
is different from the euchromatic 
process.

The results, fully integrated 
with those for euchromatin, are 
now available through FlyBase and 
GenBank. As the authors point 
out, now that heterochromatin 
is revealing its closely guarded 
secrets, the similarities between 
it and euchromatin seem more 
striking than the differences. 
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