N

N

Characterization of the gene content of Coxiella burnetii
from different lineages in Europe
Aminah A. Keliet, Karim Sidi-Boumedine, Elsa Jourdain, Richard Thiéry,
Elodie Rousset, Xavier Bailly

» To cite this version:

Aminah A. Keliet, Karim Sidi-Boumedine, Elsa Jourdain, Richard Thiéry, Elodie Rousset, et al..
Characterization of the gene content of Coxiella burnetii from different lineages in Europe. Journées
Ouvertes en Biologie, Informatique et Mathématiques (JOBIM), Jul 2022, Rennes, France. . hal-
03767741

HAL Id: hal-03767741
https://hal.inrae.fr /hal-03767741

Submitted on 2 Sep 2022

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est

archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

destinée au dépot et a la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche francais ou étrangers, des laboratoires
publics ou privés.

Distributed under a Creative Commons Attribution - NonCommercial - NoDerivatives 4.0
International License


https://hal.inrae.fr/hal-03767741
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://hal.archives-ouvertes.fr

E N
rrancase  IINRAZ A -
Characterization of the gene content of Coxiella

Egalité
Fraternité

¥ VetAgro Sup burnetii from different lineages in Europe

-
anses

Aminah Keliet!, Karim Sidi-Boumedine?, Elsa Jourdain?, Richard Thiéry?, Elodie Rousset? and Xavier Bailly?!

1 Université Clermont Auvergne, INRA, VetAgro Sup, UMR EPIA Epidémiologie des maladies animales et zoonotiques, 63122, Saint-Genes-Champanelle, France
2 Anses (French Agency for Food, Environmental, and Occupational Health and Safety), Laboratory of Sophia Antipolis, Animal Q Fever Unit, Sophia Antipolis, France.

Corresponding Author: Aminah KELIET - aminah.keliet@inrae.fr - Route de Theix, 63540 Saint-Geneés-Champanelle

Context and objectives Methods

onnelles a BPGA h Presence/absence de géne c q
. . . . . n o’ta’t‘\onsfo"‘C © Identification de dans les 25 souches erl parsin asgz;sac?r
Coxiella burnetii is the bacterium responsible for Q fever in humans. It causes o S W’ gnes e »Ip ] —
" . . . .. ontigs . asta \an enomiques y
fevers, headache, endocarditis, obstetrical complications, hepatitis, (ANSES data) Lfo"n'lﬁfﬁf;fes }Annotat,-o,, " panaroo ) l
pneumonia, endovascular infections. C. burnetii, whose main reservoirs are 16 souches N L > Excel file Excel file
. . . - .- . . . geENes
ruminants, is resistant to heat, UV radiation and conventional disinfectants. _pangénomiques 2903 génes- 14755 génes-
In these ruminants, it is excreted mainly through the vagina, through the Comparaison of BPGA[1] clusters Clusters
£ d th h th ik _ 25 souches 25 souches
aeces and t roug the milk. W|th Panaroo [2] Nebi dat
It is thus found in dust, which is the main route of contamination in humans vl parjteinﬁle l
and ruminants. 9 souches 1003 sbnec 923 core géne,
8 2045 geénes
e : Matrix of presence/absence accessoires et
In Europe, host specificity has been demonstrated [4]. We hypothesize that P / 11787 génes
: : : : of genes .
differences in host spectrum could have a genetic basis. S em uniques

Analysis of gene dynamics through a

The aim of the study is phylogenetic tree with CAFE 3 [3]

therefore to understand
the evolution of C. burnetii

B cluster

genomic  diversity, by | | oo Genomictree
Ccluster : e : Factorial correspondence analysis |  Lob_coon
identifying and analyzing P Y !‘J;Sbéom -~
Cbuk
o e GGVI ®
Host spegies . the Sp@lelC genes Of the AC des souches en fonction de leur groupes Dugway m cev B (3)
= Goat main linea ges an d by 2 \ LU e e 100 [~ 1RsAtss cor =
Bl Sheep « GoBK10, G E28, G 15, G Cbes, Cb_Cocd
oIS . [ [ ] ® Cb.C2 -O
= describing the dynamics c Z & E;
[ Rodent 7 /"/ /<‘ . . B ?U GaGl, GGV, 6
= Do Gl | A & e which lead to the || epvev ) =
Strains from our stud R . . . ° -
R . distribution of the genes. .l 3
= Al2 - Henzerling 5 S . — o
*» B2 - Priscilla & o T oo - o
= B3-Ql154 . 3 ] Humain Cb_Cbc9 8
= B4-Q212 o Rongeur - o 4490b_C13 10
* BS - Dugway 5J108-111 ~‘ g93CbEV282
* B6-Q321 Cou GGl % Ovins 100 Strain_3262 GEIT
* C10 - Nine Mile RSA493 0.1 S A ou GGl Caprins o0 oo EVar |
: 5 s
0S7-/o.: 1!0 1!5 2!0 o
Genomic tree
Results Comparison of BPGA with Panaroo 1 T
100-thUk_ o Eff-nonVir
R- Phytools AR 3 " ponEft-nonVi
BPGA: ma ny 14000 100 [ 1RSA439 B o GG| GGIV ® nonEff-Vir
noises (unique ™ || eqvev )
genes) BPGA BPGA o oo N
. 6000 54’m N ﬁ
Panaroo: . T e |certt £ \ 8-
oo [ [ Cb-B1 2
EXpeCted o 06205 99 47 41 121 28 14 16 10 8 8 8 17 19 39 33 28 30 46 71 165 286 9;3 e S
0 [ - - S - m —Cb_5460 o — o
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 o Cb_Cbc5 Q.)
outcomes . . 0008 C ou GGlll —
800 100l |11 o1, pvase T A ou GGl| (@)
700 Pa n a roo 100 Strain_3262 GGII O
600 100 Cb_EV477 | | | | | ﬁ
o Panaroo co BV C—" 2 3 4 —
w e o o
Pa n a rools zz 159 | 234141 ‘ - o W | | f. d A B d C 4 C
presence/absenc | |I| e clearly find our groups, A, B and C [4] g
e matrix 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 B OU GGl, GGlV’ Q
GGV’ GV| AC des génes clusters dans leurs groupes B ou GGAC génglé és clusters en fonction des frequences (D
!SU_GOAT 2\ GGV VI 3
buk o
4* b_Cb01 B ® 8
@.ovay
‘l’bu(ﬁ ‘]L)
4‘8A493 7 -
SA439 QJ
Guyana N & f—
) b_6520 _ . 5 % ﬁ
CAFE 3 b 9126 o group C gene content is highly homogenous. =
b_1642
b_Cbc1 C
o o Throughout evolution, there were two main
s period of gene loss that influenced the genomic
b_C13 it TR I i i i ‘ 0 1 ) ] .
o composition of C. burnetii : one that |.mpact.ed L Corec S
® G , P rain_3262 lineages A and C and a related group including P | " ]
enes remain b_Cbc9 : , : , ' '
.. o ) american isolates, and another impacting Group C genes ayre also very F)mogeneous ut pre.sent in most str.ams.
+ ‘Qb_Evm lineage C only v' Those of the A lineage are delineated and present in very few strains.
b_EV286 . .
{ B cvass v' Group B genes are also well delineated.
SA331

0e+00 2e-04 4e-04 6e-04

Conclusion :
Perspectives

Some genes are very specific to lineages and constitute a first set of candidate

for host specificity. Further analyzes are needed to clearly identify the host-specific polymorphisms.

The analysis of synonymous and non-synonymous substitution rates in C. burnetii
strains could give complementary information in the impact of selective pressures
associated with host-range in C. burnetii.

Also, a gene dynamic is at the origin of gene losses on the internal nodes of the
tree (nodes at the origin of large groups), influencing an absence of genes in
the lineages.
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