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Glyoxylate cycle

Is an anabolic pathway that is used to
synthesize succinate from acetyl-CoA.

Thanks to GS acetate can be used as a
precursor for synthesis of various organic
compounds.

For example, it is used in lipid-rich seeds to
initiate growth at a time when the plant
does not photosynthesize, so the lipids can
be turned to sugars.
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The glyoxylate cycle has two specific
enzymes, Isocitrate lyase and malate
synthase.
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Previous work has shown that the glyoxylate
cycle-specific enzymes may have been horizontally
transferred into eukaryotes.

Our work focused on looking for evidence of
horizontal gene transfer of ICL and MS using a
much larger dataset of these two enzymes from
completely sequenced genomes..

MS_A

ICL




[ Workflow }

/Our results were used to\
reconstruct the

The trees indicated which . evolutionary trajectories
seguences were more COﬂC'USIOﬂS of the glyoxylate
closely related. cycle-specific enzymes,

how they were lost or

/\ Kgained. /

LASEIEIALE T The alignments We were using previously
the topology of rees were used to build described sequences to find
the trees. new ones.
phylogenetic

trees. A
The found sequences BLAST allowed us to find
B LAST were aligned. orthologous sequences..
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Method

S

We used BLAST to search
for ILC & MS in: Bacteria,
Archaea and Eukaryotes.
Search was recursive,
starting from E. coli (IC1L:
MHOO05562 MSa:
MHOO5561).

Muscle as implemented
in MEGA:

Alignment and building
the Ist phylogenetic tree
by Maximum Likelihood
method.

MrBayes:

The second
tree-construction in
command line
interface with
default settings.

Mesquite:

Data visualization
from MrBayes in a
more convenient
way.

malate synthase [Phycisphaeraceae bacterium]
Sequence ID: MAE64273.1 Length: 627 Number of Matches: 1
Range 1: 6 to 627 GenPept Graphics
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1. MBT17576.1 malate synthase G Dehalococcoidia bacterium\ | L S
2. MBU27748.1 malate synthase G Flavobacteriales bacterium\ | |S |
3. MSU49663.1 malate synthase G Opitutus sp.\

4. MT133903.1 malate synthase G Luteivirga sdotyamensis\
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9. MBK68909.1 malate synthase G Legionellales bacterium\ |
10. MBP08944.1 malate synthase G Acidiferrobacteraceae bact V
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ICL and MS that were found

ICL1 ICLz ICLh MSa MSg MSi MSh MSd
EUkaryoteS + + - + + + - -
Bacteria + _ _ + _ _ _ +
Archaea _ _ + _ _ _ + _

1. ICLz, MSg and MSi were rarely found in eukaryotes. ICL1 and MSa were much more frequent.

2.Many eukaryotes did not have both enzymes.
3.Enzyme ICLT and MSa were frequently found in bacteria.

4. Archaea rarely had these enzymes.



e Each branch on a phylogenetic tree

represents only one evolutionary event.
/ S e The simultaneous existence of two or more
| evolutionary events is impossible.
e Usually, proteins of organisms of different
| groups are located separately from each
other on a phylogenetic tree.
Evolutionary Unresolved
event / occasion phylogenetic tree
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Contamination

Contamination can occur during sequencing.
For instance, sometimes bacterial DNA
fragment can be found in a sequence of the
sample organism.

We battled with it during BLAST-stage, excluding suspicious
sequences, such as:

- From incompleted genomes

- Short and poor alignments

- Weirdly perfect alignments
We used reverse-BLAST & pairwise comparison methods to
distinguish contamination. Yet some contaminations likely got into
the final chart.
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- osazs2s5 1 mae ymnase A But checking pairwise alignments
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I= WP 109836568.1 isacitrate lyase
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Some preliminary
conclusions from the
constructed trees
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Some preliminary
conclusions from the
constructed trees
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Conclusion

We found two new forms ICL and three new forms MSa
We found that most of eukaryotic enzymes glyacid cycle
clusterize with archaeal. In indicates common ancestor
and subsequent loss in many clades of eukaryotes.
Some cases are similar to both horizontal transfer and
contamination.

Sometimes existence glyacid cycle not proven to contain
enzymes
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What else can you work on?

Increasing the accuracy of tree alignment.

Prove existence glyoxylate cycle experimentally and
reads articles about studied cases.

Study the patterns of the combination of isoforms in

different organisms.
Correct results after appearance new data about

living organisms.



