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Abstract Introduction

Is STILL a BIG

Taxonomy of the genus Aeromonas has been The Genus Aeromonas:
controversial since its original description nearly 125 o Proposed by Kluyver and van Niel in 1936.

Aeromonas Taxonomy
problem:

years ago. There is lack of congruence between 16S A medically significant genus. o Lack of congruence.

L@Eﬁjizgt?;f (DSSEI;JG\?;:E essmmtyAeg?gon a[;'_\'AS:i[r)]g'Q o Changing phylogenetic relationships. o Limited strains for a few species.

gene sequencing has only helped marginally and Multi o 35 distinct species are grouped into 14 o Genomically homogenous, but
Locus Sequence Typing (MLST) has therefore been phenospecies or 17 hybridization groups biochemically distinguishable HG1 to HGS.
proposed. However, there are at least four sets of MLST o Need for more reliable and advanced o Correlation between different DNA

genes which have shown potential with other taxa that
are currently in use for the genus Aeromonas. Because
of lack of statistical and evolutionary evidence, results
from these schemas have been incongruent, and there
are several taxa within Aeromonas with pending

molecular sleuths such as MLST analysis. Hybridization methods.

Table 1. Selected whole genomes of Aeromonas spp.

Inconsistencies. In order to resolve such inconsistencies, o Completely annotated WGS (Table 1)
we use whole-genome sequences (WGS) to rationally o Core genome selection Accession
arrive at a core-genome MLST for the genus ABromonas spp. No.
: : : o WG-MLST (Jironkin et al. 2016. BMC Genomics 17:964) .

Aeromonas. This was followed by narrowing down in an . A. aquatica MX16A NZ_ CP018201
evidence-based manner to arrive at the least number of o Leave-one-out analysis of tree outputs: A. caviae SLM CP024198
genes that have the same discriminating power as that D=S/S, A. dhakensis AAK1 NZ CP023141
of whole genome taxonomy. Our analysis yielded a set e A h - - -

_ : A . hydrophila subsp. hydrophila ATCC 7966 CP000462
of 12 genes that were completely different from the where, D Is the similarity score b_etween A media WS NZ CPO07567
existing MLST schemas. Of these, two genes, N- reference and target trees, S, Is total ' - . "
acetylglutamate synthase and transcriptional regulator number of nodes in a tree. and S. is the total A. salmonicida subsp. salmonicida A449 €P000644

: t A. schubertii WL1483 NZ CP013067

ArgP, LysR family gene proved to have better statistics
individually than any other existing genes used in
Aeromonas MLST. Further analysis will allow us to test
and validate these genes for their taxonomic resolution
of inconsistent clusters within the genus Aeromonas.

number of nodes such that children of these
nodes are the same In reference and target
tree.

o Statistical validation of genes

Aeromonas sp. CA23
Aeromonas sp. CU5
Aeromonas sp. O23A
A. veronii B565

NZ_CP023818
NZ_CP023817
NZ_CP021654
CP002607

List of 12 core genes for MLST of Aeromonas (@) 0.4
1. (2E,6E)-farnesyl diphosphate synthase (EC @ 0.35 - :
2.5.1.10) 5 22
2. Diaminopimelate decarboxylase (EC 4.1.1.20) _‘g 'O .
3. Dihydrolipoamide succinyltransferase component 5 015 r=0.968
i c r2=0.93832
(E2) of 2-oxoglutarate dehydrogenase complex S 01 -
(EC 2.3.1.61) & 005 -
4. Dihydropteroate synthase (EC 2.5.1.15) 0 ‘ ‘
...................................... 5 Formam|d0pyr|m|d|ne'DNA glycosylase (EC 0.000 0.100 0.200 0.300
3.2.2.23) Jukes-Cantor distances
6. N-acetylglutamate synthase (EC 2.3.1.1) (b) 0.350
_ _ _ 7. Outer-membrane-phospholipid-binding lipoprotein 0.300
Fig. 1. Overview of MLST analysis MlaA @ T .
< i
(a) 0,034 *"-Aeromonas_aquatica_strain__ MX16A 8. Oxidoreductase, short-chain dehydrogenase/ e 0.250
0.050 nad _Aeromonas_hydrophila_subsp__hydrophila_ATCC_7066 reductase famlly _CEG 0.200
e I 9. Ribose-phosphate  pyrophosphokinase  (EC S 0.150 - r=0.989
0.068 o5_Aeromonas_salmonicida_subsp__salmonicida_A449 2 7 6 1 -E r2 = 097829
- 0l022 10_Aeromonas_sp__023A T ) ) o g 0.100 -
' N 10. Ribosomal large subunit pseudouridine synthase 2 0.050
0.118017[ e2_Aeromonas_caviae_strain_8LM C (EC 549924) 0.000 ‘ ‘
5_Aeromonas_media_strain_\WS 11. Transcriptional regulator ArgP, LysR family 0.000 0.100 0.200 0.300
{ L_oosf 9_Aeromonas_sp_ CUS 12. tRNA-dihydrouridine(16) synthase Jukes-Cantor distances
11_Aeromonas_veronii_strain_B565 X /
7_Aeromonas_schubertii_strain_\WL1483 h - (C) O : 8
.. 100 A.aquatica 0.7 -
(b) 100 100~ Aeromonas salmonicida (a) 100 L hydrophila 06 A
Aeromonas sp. O23A . 0
97 00 A.dhakensis 2 o5 -
Aeromonas sp. CA23 S5 Y
A.sp.CA23 c
82 Aeromonas sp. CUS 8 10( — A.salmonicida © 0.4
100 Aeromonas veronii 100— A o0 O23A S 03 - r=0. 9949
Aeromonas dhakensis SP- S 0.2 r2 = 0.98997
100  Aeromonas aquatica 10 A'Ca\_"ae ;—_43-) '
100 Aeromonas hydrophila A.media 5 0.1 1
Aeromonas caviae 100 A-sp.CUS = 0~ ‘ ‘ ‘
100 Aeromonas media Averonii 0.000 0.200 0.400 0.600 0.800
Aeromonas schubertii A.schuberti Jukes-Cantor distances
0.05 . 0.020 00— | Fia. 4. Coph . at Hiciont derived f
(c) 100— Aeromonas salmonicida (b) 100 A.aquatica Ig. 4. Cophenetic correlation coefficient derived from (a)
100 L Aeromonas sp. 023A ~ Ahydrophila 16S rRNA gene, (b) N-acetylglutamate synthase gene (c)
100 Aeromonas sp. CA23 87 A.dhakensis Transcriptional regulator ArgP, LysR family gene.
A.sp.CA23
56 Aeromonas sp. CUS 9 e eaimonicid / \
. 10( .Salmonicida .
100 Aeromonas veronl 100— A sp.023A Conclusion. 12 core genes show the best
Aeromonas dhakensis A caviae ]
T _ Aeromonas aquatica o7 o agreement with Aeromonas spp. regardless of
100'— Aeromonas hydrophila A.sp.CUS the gene used. N-acetyl glutamate synthase
Aeromonas caviae 0 Averonil and Transcriptional regulator ArgP, LysR family
98 Aeromonas media A.schubertii ) ) ] )
Aeromonas schubertii — require further experimental validation as
——] '
0.02 Fig. 3. Aeromonas ML Trees prepared from (a) 12 core \marker genes. /

Fig. 2. Aeromonas MLST Trees prepared from (a) 1463
concatenated genes, (b) 16S rRNA genes, and (c)
existing seven MLST genes (atpD-dnaJ-gyrA-recA-rpoD-
gyrB-dnaX). The bootstrap consensus Maximum
Likelihood trees were inferred from 1000 replicates.
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