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Anotation:

Many eukaryotic genes do not follow simple verticaleritance. Elongation factowEF-1o)
and methionine adenosyl transferase (MAT) are eegywith complicated evolutionary histories
and, interestingly, the two cases have severalfeatin common. These essential enzymes occur
as two relatively divergent paralogs (E&HFL, MAT/MATX) that have patchy distributions in
eukaryotic lineages that are nearly mutually exekisTo explain such distributions, we must
invoke either multiple eukaryote-to-eukaryote hontal gene transfers (HGTs) followed by
functional replacement, or presence of both pasinghe common ancestor followed by long-
term co-existence and differential losses in vari@wkaryotic lineages. To understand the
evolution of these paralogs, we have performedivo experiments inTrypanosoma brucel
addressing the consequences of long-term co-expnesad functional replacement. In the first
experiment of its kind, we have demonstrated th&tldc and MAT can be simultaneously
expressed with EFL and MATX, respectively, withaitecting the growth of the flagellates.
After the endogenous MAT or EFtlwas down-regulated by RNA interference, MATX
immediately substituted for its paralog, while EWhas not able to substitute for Ek;leading

to mortality. We conclude that MATX is naturally pable of evolving patchy paralog
distribution via HGTs and/or long term co-expreasand differential losses. The capability of
EFL to spread by HGT is lower and so the patchyritligtion of EF-L/EFL paralogs was
probably shaped mainly by deep paralogy followeddng term co-existence and differential
losses.
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