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Introduction

Poplar trees have been used all over the world to produce a
large variety of wood-based products such as timber, pulp,
and paper. Besides their great economical value, poplars are
also rapidly becoming the model organism for forest biology
and tree biotechnology. It is therefore not surprising that, in
2001, poplar was selected as the first woody plant to have its
genome sequenced.

Now that the poplar genome is publicly available, genome-
wide bioinformatics analyses of the genome sequence can
take a start.

Genome annotation

The annotation of the genome was

one consensus annotation was con

model. Before the post-processing

performed by 3 different

labs: 2 in the USA (using FgenesH and Grail EXP) and 1 in
Belgium (using Eugene). From these 3 different annotations

structed using a rule-based

system that for a given locus selected the most plausible gene-

steps (like removing

putative transposons) we ended up with +- 58000 genes.

Table 1 gives an
overview of the

selection of genes

from the different gene

finders. It is clear that

method gene count
Eugene 25018 43.11%
FgenesH 22546 38.85%
Grail_exp 7352 12.66%
genewise 3120 5.38%

our tool performs

Table 1. Contributions of the different gene finders
to the final annotation

Although the

better than all others
used in this annotation
effort.

genome is not yet rT
published, the Tl
annotations can be
viewed and queried
on the JGI Genome
Browser.

The Genome Browser is available at :
http://genome.jgi-psf.org/Poptrl/Poptrl.home.html

Figure 1. Screenshot of the Poplar Genome Browser

Gene family comparison
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Table 1. No. of proteins belonging to
a specific TF-class.

Table 1 shows a comparison
between Poplar and
Arabidopsis of the number of
transcription factors. For
most of the TFs the numbers
are comparable although
there are some differences,
eg. the Myb TFs, which seem
to have undergone lineage
specific expansion in poplar.
Also the pathogen-related
TFs are more abundant in
Poplar, which is perhaps
correlated with the perennial
nature of Poplar.

Exploring the duplication past of poplar

For all paralogous genes in the poplar genome a Ks-estimation was performed. After corrections and
filtering a histogram was constructed by plotting the number of paralogs against their age (Ks). As can
be seen on the histogram there are many paralogs with the similar Ks-values (0.20-0.30) which indicate
the fact that a large number of genes were created in a short period of time. The most plausible
explanation for this observation is that a genome duplication has occurred in the poplar genome.

We performed the same procedure
on ESTs of 7 different Poplar
species and came to the same
conclusion for all of them. This
suggests that the genome
duplication has occurred before
the divergence of all poplar
species.

The most striking result of this analysis is not the fact that there was a genome duplication, but rather
when it has happened. When we infer the time in My from the Ks distribution we dated the duplication
event some 8 My ago, which clearly contradicts with the fossil records on poplar.

This indicates that the average Ks-substitution rate used for plants is probably not applicable to poplar.
Due to its much longer generation time it is very likely that poplar has a much smaller Ks-substitution
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Figure 1. Ks age distribution of the paralogous genes in the poplar genome

rate than all other plants studied so far.

S0 (100 genes)

Analysis of the poplar genome with the software i-
AdHoRe showed that more then 80% of all genes
in the poplar genome are present in duplicated
blocks. After visualization of the duplicated blocks
on the genome (see figure 2) it became clear that
some chromosomes have almost been completely
duplicated (VIII and X).

Other results from this analysis showed that more
than 60% of the poplar genome is colinear with the

Arabidopsis genome.

Figure 2. Map with duplicated blocks in the poplar genome

Repetitive sequences and transposons

* Repeats occupy 28% of the assembled

genome and more than 50% of the
unassembled scaffolds.

 Small scaffolds and unassembled reads
contained substantially more repetitive

sequence than large scaffolds.

[ Popar @ Arbidopsis 0 orysa

200 4000 6000 8000
Transposon length

1000 12000 14000 16000

Figure 1. Comparison of length transposons

When we compare the length
and frequency of LTR-
transposons in Arabidopsis,
poplar and rice it is clear that in
rice there are more and longer
transposons, although the
longest ones are identified in
poplar.

This comparison included 37 Ath, 58 poplar and 181 rice

transposons.

Conclusions

* Outstanding international
collaboration has placed
poplar on equivalent footing
with other model species

* Assembly was heavily
complicated by repeats, but
facilitated by genetic maps

* Unprecedented opportunities
to explore molecular basis of
commercial and
environmental traits
* Most of the hard work and
many exciting discoveries are
still to come!
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