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Fig. 1. The Pfam database has been growing exponentially since
its inception in 1996. The versions used in the previous and
current studies are indicated.
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TABLE Il
PROJECTED COVERAGE OF SELECTED PROTEOMES BY PFAM5000

Organism Number of Current Projection Original Projection
Proteins Families % Proteins % Residues Families % Proteins % Residues

A. thaliana 26,149 2043 69.7 43.8 2008 69.2 429
B. rerio (partial) 9,249 1750 78.7 54.2 not included in original study

C. elegans 21.926 1898 56.7 40.1 1844 53.7 374
C. glabrata 5180 1463 62.8 37.8 not included in original study

D. melanogaster 19,474 1967 60.9 37.4 1890 59.9 36.0
E. coli 4,338 1685 76.7 69.6 1590 74.2 67.3
H. sapiens 38,492 2288 61.2 415 2224 56.7 38.8
K. lactis 5,307 1500 60.1 38.9 not included in original study

M. jannaschii 1,782 766 63.5 57.2 781 64.7 58.3
M. musculus 32,226 2250 65.8 452 2225 64.8 45.1
M. tuberculosis 3,947 1219 67.6 60.0 1153 66.3 57.0
M. genitalium 486 384 73.7 60.7 374 74.9 58.8
M. pneumoniae 687 407 61.6 52.2 397 70.0 54.5
P. falciparum 5,251 1048 46.0 21.7 not included in original study

S. cerevisiae 6,218 1501 59.5 38.2 1448 57.7 37.6
S. pombe 4,956 1505 66.8 41.6 1466 64.6 40.4
Prokaryote Average 65.1 54.2 63.9 51.7
Eukaryote Average 63.4 415 61.6 41.2

Projected coverage of proteomes by the current Pfam5000 families, compared to the original Pfam5000 study. Number of Proteins is the
number annotated in Integr8. Families are the number of Pfam5000 families that contain at least one member in the proteome. Averages are
weighted by the total size of the proteome, and are based on all proteomes in Integr8.

5.5% increase). The average increase is lower than for the
organisms listed in the table, because the average includes
many proteomes sequenced in the past several years. These
organisms tend to have been less well studied than the
prominent organisms listed in the table (e.g., E. coli).

Coverage figures for most prominent eukaryotes listed in
the table have increased by 4 to 6% over the past 1.5 years.
The average coverage of eukaryotes has increased by 4.5%,
from 47.2% of all proteins to 51.7%., while the percentage
of residues covered has increased from 30.4% to 33.1% (a
2.7% increase). The proteome of the malaria parasite, P.
falciparum, stands out as particularly poorly covered by
currently known structures. As observed in the original
study, per-residue coverage of eukaryotes is lower than for
prokaryotes even at comparable per-protein coverage; this
difference is presumably due to eukaryotes having more
multi-domain proteins.

C. Stability of Coverage Projections

Table Il shows projected coverage by the families in the
current Pfam5000, compared to the 5,000 families from the
original study 1.5 years ago. Both sets were biased towards
known structures; thus, the current Pfam5000 is composed
of the 2,729 families with currently known structures, along
with the 2,271 largest families that do not have a current
structural representative. The original set contained 2,108
families of known structure and the remaining 2,892 largest
families.

The stability of the projections is quite good: for the
prominent organisms listed in the table, projected coverage
at the completion of structural characterization of the
Pfam5000 has generally increased by 1-2%, with only one
organism (M. jannaschii) showing a projected decrease.
The slight increase in most projections is due to the

classification of additional large families in Pfam: these
large families replaced smaller families in the Pfam5000,
allowing slightly more coverage projected upon completion.

More importantly, the average projection for coverage
across a wide range of prokaryotic and eukaryotic organisms
has remained stable, despite a near-doubling (131 to 238) in
the number of sequenced organisms we analyzed.

In the previous study, we reported unweighted statistics
on average projected coverage for organisms. Since that
time, a number of very small eukaryotic genomes have been
sequenced, including Cryptococcus neoformans and
Guillardia theta. \We therefore report statistics weighted by
proteome size (the number of proteins for per-protein
statistics, and the number of residues for per-residue
statistics). We expect completion at least one structure from
each of the current Pfam5000 families to allow accurate fold
assignment for approximately 65% of all prokaryotic
proteins (covering 54% of residues) and 63% of eukaryotic
proteins (42% of residues).

IV. DISCUSSION

The families in Pfam5000 represent a tractable yet
extremely useful set of targets to study in the production
phase of the PSI. If all structures in Pfam5000 were solved,
we would have at least partial information on the folds of
nearly 2/3 of all then-known proteins. This goal appears to
be feasible within the next five years, especially as the
number of families of known structure has already increased
by over 600 in the 1.5 years since our initial study.
Completion of the largest 5,000 families would have a broad
impact on our structural understanding of both currently
sequenced genomes and on genomes yet to be sequenced. If
modeling and threading methods enjoy similar advances in
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the next five years, we will be able to produce accurate
models for these proteins as well as fold assignments.

Given that the projections appear stable even as the
number of sequenced proteomes continues to increase,
further prioritization of the families would be useful. We
showed in our original study that the projected coverage
results are relatively insensitive to specific secondary
methods of prioritization, as long as family size remains the
main criterion. Further prioritization of the large families
most likely to yield significant biomedical breakthroughs
would also be of great interest.

Another major problem not yet examined is prioritization
by tractability. Most groups assume that low complexity,
coiled coil, and transmembrane proteins are less tractable to
study by high throughput experimental methods. It would
be useful to prioritize the Pfam5000 families according to
predicted tractability, in order to get the most results out of
our current state-of-the-art technology for high throughput
experimentation. Some methods to prioritize individual
family members for high-throughput experimentation have
already been developed (e.g., prioritizing proteins from
thermophiles and halophiles), and further systematic
development of these methods will also be essential to
achieving further breakthroughs in experimental throughput.
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