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Analysis of conjugation system in obligate intracellular bacteria (Rickettsia)
and 1ts application to the gene manipulation system
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We analyzed a novel Rickettsia species (Ca, R. Ion?icornis) and its plasmid
(pRlon) to show the presence of plasmid-mediated conjugation systems in obligate intracellular
bacteria, develop a gene manipulation system based on the conjugation system of pRlon, and
systematically identify the Rickettsia genes essential for their growth in host cells. We found that
a conjugation system different from that of pRlon is encoded by an integrative conjugative element
(ICE) called Rickettsia Amplified genetic element (RAGE) in Rickettsia. However, systematic
comparison of conjugation systems of all conjugation systems so far found in Rickettsia revealed
that all conjugation systems, including those found in Ca. R. longicornis, contained multiple
pseudogenes. This result indicates that all conjugation systems present in Rickettsia currently
circulating in the world have been inactivated.

ICE



P3

Rickettsia longicornis

Ca. R. longicornis

pRIon

pRIon

pRIon

Ca. R. longicornis

Ca.

Ca. R. longicornis

pRIon

pRIon

pRIon

RAGE

R.

BSL3

Ca.

pRIon

longicornis

pRIon

RAGE

pLON

Ca. R. longicornis

pRIon



mariner
P3

longicornis

pRlon

conjugation

Ca. R. longicornis

RAGE Amplified Rickettsia

Genetic Element

integrative conjugative element
pRIon

metabolism

[l Transposase
[[] owmer annotatea protein

[l Draadike protein
[[] serine recombinase

[ Gonjugative transfor protein [ ] Hypathetical protein

pRIoNDFZAZ KR w 7

ICE

RAGE

RAGE

ICE /| RAGE (Rickettsiales amplified genetic element)

1,000
1 L

Rhei

T
u 1o

[ =

blastn identity (%)

TFR containing protein  Nypothatical protein

Ty

Bt TGGTGGETGATAGTGEAC TCGAACCACTGACCTTTACGATGTCRACETAR
VETE 111 {S0be)

o
. |
i i o B s el :

8HtR TGETGEECEATAGAGGATTCGAACCACTGACCTTTACGATGTCAACGTAA

RNAVal (77 bp)

’ ~ A -
Rjap > HH AL oAH A > :
- e

& ﬁﬁ r—i—ﬂi
4 5% % %%ﬁgy
% ;.
e t%q%x ‘ﬁq %‘5&
v ANG

degraded RAGE

RAGE

pRlon

RAGE_Lo

pLON 1



pRIon

R. longicornis

pRIon

pRIon
Ca. R. longicornis
pRIon
pRlon

Ca. R. longicornis

Ca.



1 1 0 1

Kasama K, Fujita H, Yamamoto S, Ooka T, Gotoh Y, Ogura Y, Ando S, Hayashi T. 6

Genomic Features of Rickettsia heilongjiangensis Revealed by Intraspecies Comparison and 2019
Detailed Comparison With Rickettsia japonica

Front Microbiol -

DOl
10.3389/fmicb.2019.02787

5 1 1

Kentaro Kasama, Hiromi Fujita, Tadasuke Ooka, Yasuhiro Gotoh, Shuji Ando, Tetsuya Hayashi

1.Low genomic diversity of Rickettsia heilongjiangensis revealed by genomic comparison of Japanese and Chinese isolates

APRC2 (2nd Asia-Pacific Rickettsia Conference)

2019

93

2020

94

2021




2_Genome analysis of* Candidatus Rickettsia longicornii”

revealed unique mobile genetic elements

94

2021

1.Genome analysis of* Candidatus Rickettsia longicornii”

revealed unique mobile genetic elements

15

2021




