Supplementary I nfor mation

Simulation

In this study, phyletic patterns were used to estimate fiogedeletion rates by assuming changes
of presence or absence in gene placeholders as in [1]. Sdree methods, such as birth and
death models, have also been used in modeling bacteriahgerwolution [2-4]. Here, we took
the advantage of varied methods, a simulation was condbgtedsuming a simplistic birth-death
process in a stochastic fashion (Figure S.6) and the siptutidta were used for maximum likeli-
hood estimation. In brief, a certain number of novel geneweroduced into a genome, and on
average the same amount of genes were deleted from the gdram®a on their probability to be
deleted (relative deletibility) during a given time peridtll inserted genes were assigned to have a
relative deletibility as 1. Different deletibilities weassigned for ancient genes in the simulations.
It is noteworthy that the genes with small deletibility aesg likely to be deleted compared with
the inserted ones, but they are not free of deletion. Siredletsults following a topology as in
Figure S.7 were obtained to estimate the ins/del rates @smgximum likelihood method.

The simulated data were used to estimate the rates of in®/detorporating rate variation in
a single rate model as done in the 25 groups. Figure S.8A sti@t/ghere was no detectable rate
variation when the deletibility in ancient genes is equdl,tand the level of rate variation increased
when the deletibility in ancient genes became smaller. Wherdeletibility in ancient genes was
small, lower levels of rate variation on insertions/delet were observed (Figure S.8B). There
was also a decrease at the level of rate variation along Wwelmtimber of insertions/deletions
increasing. In the simulated genomes, when the number eftioes/deletions was increased,
the genomes would have more inserted genes and less aneiseg, geven though the observed
insertions/deletions tend to be greatly underestimateda(dot shown). In the simulation, the
difference between the small deletibility in ancient geaed the large deletibility (e.g. 1) in
inserted genes contributed to rate variation. Howevelntieered rate variation parametevalues
from the simulated data are still dramatically higher thhoste from the genuine genomic data
(Tables 2 and 3). This suggests that there is a large amouateo¥ariation in ancient genes and

possibly inserted genes as well.
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Figure S.6: Demonstration of a simple simulation processhEjene has a probability to be deleted
(deletibility). The relative deletibility of inserted gesis 1.
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Figure S.7: A simple phylogeny used in the simulation. Timgtk of external branches was assigned

equal to internal branch lengths in all simulations.
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Figure S.8: Box plot of inferred rate variation parametevalues from the maximum likelihood

estimation on simulated data. The maximum likelihood estiom was based on a single rate model

by incorporating d" distribution. A, 80 insertions/deletions per branch witdried deletibilities for

ancient genes; B, deletibility equal to 0.001 with variesariions/deletions per branch.



