Supplementary Figures

Genomic evolution and adaptation of arthropod-associated Rickettsia

Khalid EI Karkouri, Eric Ghigo, Didier Raoult and Pierre-Edouard Fournier

Supplementary Figure S1. Examples of R. helvetica proteins displaying amino acid substitutions
(A, trans-regulatory protein) and INDELS (B, ubiquinone biosynthesis O-methyltransferase) similar

to TG, CG and/or BG Rickettsia spp., but distinct from SFG Rickettsia spp.

1R parken Potsmouth KK Tvie vskjiio STN stEvax a K N Q DVPK esl PR 5
2R aiicae ESF5 KK Tvielvskilo SFR LEvaK @ Ke N a J DVPK PSDIPVTYVP s

3R sibnca 246 KK TVLE I VSKEDYE SFN SLEvakIQ KD wio i DN IDVPK PSDIPVTYVP s

4R conon MaishT KK Tvie i vskiilove SLEvOK Q6L K NiDLQ DDN I DVPK PSDIPVTYVP s G
5 Rsioacs 138 KK s Tvieivskilioye LEVOK KDYNVKQHRV INIDLQ DON I DVPK PSDIPVTYVP s 6
§ R ncksttsi Sheda Smth KK s strviervskilove NSLEvaKIQ KDYNVKQHRYV INIDLQ TDON I DVPK PSDIPVTYVP s

7 R phitgs 2640 KK strvieivsxkiiove SLEVOKIQGL I KOYNVKQHRYV INID SSALTDDNIDVPK PSD P e

8 R peacocks Rustic KK strvieivskilove stevakia K KQHRYV N DLQS SALTDDNIDVPK PSDIPVTYVP s G
3 R honei RE KK s s e vskifove SLEVOKIQGL K QHRV N DLASEIGSALTDONIDVPK PSDIPVTYVP s S
10 R angasa TI708 KK s s E!VSKMD «sfievakia K KQHRYV I N a SALTDDNIDVPK PSDIPVTYVP s s
1R hebongiangensis 054 KK s s E | VSKWD s@evak Q6L K KQHRV | N QSFIGSALTDON I DVPK T PSDIPVTYVP s
12 R japonica YH KK s E | VSKWD s@evaxk a K KQHRYV | N Q SALTDONIDVPK TDQLPSD IPVTYVP s
13 R foumien AUS118 KK s EIVSKMDYE s@evak a K KQHRY | N QSFIGSALTDDNIBVPK-KNTDQLPSD I PVTYVP G
R gravess BV KK s E USKUDYE sfevokiag: K KQHRY | N as SALTDDNIDVPKFKNTDQLPSD PVTYVP s
15 R massikae MTUS KK s EIVSKMDYE Evak QG KQHRY | N as saLTDONIDVPKFKETDQLPSD I P P s G
16 R upicephah 374e6CWPP K K s EI1VSKMDYE sflevox i a SFIGSALTDDON I DVPKFKNTDQLPSDIPVTYVP s S
17 R aeschlimanni MC16. KK s EIVSKMDYE SLEvaKiQ s TODON I DVPKFKNTDQLPSD IPVTYVP s G
18 R racuts Khabarowsk KK s EIVSKUDYE sfevaxia s TDDNIDVPKFKNTDQLPSD (PVTYVP s G
19 R amblyommatis A3 kel s E SKVDYE s@evak i a s TDDNIDVPKFKNTDQLPSD IPVT P s G
20 R montansnsis OSUSS90 K K s EIVSKMDYE EvaKkias DDNIDVPKFKNTDQLPSD IPVTYVP s s
21.R endo. of L paciicus Mumbold K K vs A A HoMsen RuMAc LR« VEEF T o PHYHEV] pflove TP s SF
22 R monacensis WRMumch K K vs A A Hatson ruMve LR VKEF 0 PHYHEV pllovP Ty VP s GF
23 R buchaea REIS KK vs LA A H-oms RuMAas LR VKEF o PHYHEV efove TP s SF
24 R tamurae AT-1 KK vs A A £ HiMsx uMAs LREVKEF A o PHYHEY cflove i Tvup s SF
25 R felis URRWICS2 KK v AA E H-Ms N rulAs LRKV A 0 PHYHEV sfove. Ty P s c¥
26 R asemboensis NMRCa KK vs A A E H MsTN Rulac LRxV A 0 PHYHREV rfove TP s ¥
27.R hoogatraaks Croatica KK vs AA E Ms©N nMAELRKV A o PHYHEV cfoveuTvve s s ¥
28 R awstrabs Cutiack KK vs A A E WIS RuMAT LRKV A o PHYHEV cfove. TP 5¥
23 R akani Hartord KK: M. Vs AMARE I E = HEws RuMAE LRKV A o PHYHEBVEAveBOve TV P o ¥
30 R prowazeks Rp22 KK s A aAsB € Ms N RUMAELRKY A o PYYHEIBA PBIve. T VP VGF
31 R typhi Wikmington KK s A asBc HoMscu RNHAELOKY, A DIPHYHS ! PRIvP TP SF
22 R hehetics C3P3 KK Vs A A E H-MsSON RuMas LRxV v o PHYHEV pRovP TV P GE
33 R canadensis Mckiel KKL Vs A Al B Ms:w rulAs LRk Y A | ] PHYHBYV sfove p SF
3 R bell RMLISSC KK vs A e Walsen rulas LRx V) A ool eHYHE " cBove e GFAE

1R parken Portsmouth TLHR NP IR L [ A v A
2R akicas ESFS ILHR MR IRL HK L L@V A v A
3R sinca 246 ILHR P I RL MK L Lgv A v A
4R conom Maksh? ILHR I NP IRL HK L LBV A FHv A
5R siovaca 138 ILHR (NP IRL HK L L@ A v A
6 R nchemtss Sheda Smeh ILHR IRL HEL LBV Al FRV A
7.R phikgu 260 ILHR NP IRL HEL L v Al FHv A
8 R peacoks Rustic ILHR I NP IR HK L s A v A
9 R hones RS ILHR IRL HK L LBV E A FRV A
10.R argasa T1708 SILHR I NP IRL L L@vEC A v A
11 R hedongrangenses 054 ILHR NP IRL L LBvBe A Flv A
12 R japonica YH ILHR MR IRL L LBV RV A
13 R foumes AUS11S ILHR I NP IRL v L L@V v A
W R gravess BWH1 ILHR! IRL v L | FRV A
15 R massiiae MTUS ILHR! IRL v L LBV FRV A
16 R mpcepnas 37050wPP M1 LHR 1P I RL v L L@v FHV A
17. R seschimanns MC16 ILHR MR IRL ' L L@v v A
18 R ot Knabarovsk ILHR (NP IR v L L@V v A
19 R amblyommats Ac3T ILHR IRL v L LBV FRV A
20 R mostanenss 05U 85530 1 LHR 1 MR | RF \ L . Flv A
21 R endo. of | paciicus ILHR I NP IRL \i L Lgv v A
22 R mosacensis sRMenich ILHR I NP IRL v L L v v A
23 R buchnesi RES ILHR I MP I RL \ L LBv v A
24 R tamume AT-1 ILHR ! IRL v L LBV FRV A
25 R feks LRRWICS2 ILHR NP IRL LBy FHv A
26 R asemboensis NUMRCY ILHR NP IRL LBV v A
27 R hoogstrask Croatica ILHR NP IRL L@ v A
28 R austraks Cutlack. VLHR | IRL LBV FRV A
23 R akam Hartlord LLKHR NP IRL L@V FHV A
30 R prowazeks Rs22 TLHR (MK IR L@v v A
31 R typh Wimingion ILHR! IR LBV FHV A
22 R hehetics CP3 ILHR (8P IR L v FHv A
33 R canadens:s MciGel ILHC IRL LBV FRV A
34 R bells RMLIIC ILHR ! IRL L@v Flv A



Supplementary Figure S2. Phylogenetic trees of Rickettsia plasmids and chromosomes
inferred from five genes including DnaA-like replication initiator protein (A, 39 plasmids/26
strains and 17 chromosomes), patatin-like phospholipase (B, 13 plasmids/12 strains and 35
chromosomes), helix-turn-helix DNA-binding domain (C, 18 plasmids/13 strains), cell surface
antigen Scal2 (D, 10 plasmids/10 strains and 30 chromosomes) and small heat shock protein
(E, 21 plasmids/18 strains and 30 chromosomes). Orientia tsutsugamushi Ikeda
(NC_010793.1), Planococcus antarcticus (ZP_10207867.1) and Halobellus rufus
(WP_049986146.1) were used as best homologues to rickettsial genes. Bootstrap values that

were lower than 60% were removed from the trees.
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Supplementary Figure S3. Example of the pan-chromosome pattern obtained from complete
chromosomes of 10 Rickettsia species belonging to the five major Rickettsia phylogenomic groups
(SFGI, SFGII, TG, CG and BG). All species share 755 core genes and display a patchy distribution
of flexible genes across them. Each blue column represents the total number of cRiGs common to at

most 10 species.
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