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LEGENDS TO SUPPLEMENTARY INFORMATION

Figure S1. Alignment of the native C. jejuni and C. coli Cas9 proteins with the CampyICE1 Cas9
proteins from C. jejuni and C. coli clades. Part A shows an alignment of the C. jejuni chromosomal
Cas9 protein with the CampyICE1 Cas9 from a C. jejuni strain, whereas Part B combines the
different version from the C. jejuni and C. coli clades. Asterisks indicate identical residues, full
stops and colon indicate conservative substitutions. Functional domains of Cas9 are indicated in
yellow shading, while conserved amino acid residues are highlighted by underlined bold typeface

[34].

Figure S2. Genetic structure of CampyICE1 and related mobile genetic elements (integrative
conjugative elements) present in related Campylobacter species, presented as output of a

comparison of Prokka-generated annotations [38] using Clinker [43].

Figure S3. Graphical representation of genetic variability of the mobile elements CJIE1, CJIE2,
CJIE3 and CJIE4 from C. jejuni and C. coli genomes, presented as output of a comparison of

Prokka-generated annotations [38] using Clinker [43].

Figure S4. Graphical representation of genetic variability of the plasmids pCC42, pTet and pVir
from C. jejuni and C. coli genomes, presented as output of a comparison of Prokka-generated

annotations [38] using Clinker [43].

Table S1. Overview of C. jejuni and C. coli genomes used in this study, with the Genbank or
Campylobacter PUbMLST accession numbers, metadata (source, MLST clonal complex, sequence
type), and the presence/absence of the CJIE1-4 and CampyICE1 mobile elements and the pCC42,

pTet and pVir plasmids. The position on the cgMLST tree used in Figures 3 and 4 is provided for
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ordering purposes.

Table S2. Sequences of CampyICE1 spacers and variant families with their predicted targets, as

identified using CRISPRTarget [42].

Table S3. Description of the three CampyICE1 spacer arrays per CampylCE1-positive C. jejuni or

C. coli genome, and linkage to plasmid carriage.

Table S4. Distribution of CampyICEL plasmid-specific CRISPR-spacers and pVir, pTet and pCC42

plasmids in CampyICE1-positive C. jejuni and C. coli.
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HNH domain
YSGEKIKISDLQDEKMLEIQEEYPYSRSFDDSYMEKVLVFTKQEQEKLNQ
YSGEKIKISDLQDEKMLEIQEEYPYSRSFDDSYMEKVLVFTKQHQEKLNQ
YSGEKIKLSDLQDEKMLEIQEEYPYSRSFDDSYMEKVLVFTKQEQEKLNK
YSGKKISIEHLRDEKTLEVQEEYPYSRSFDDSFLEKVLVFTKEHQEKLNK
YSGKKISIEHLRDEKALEVQEEYPYSRSFDDSFLEKVLVFTKEEQEKLNK
YSGKKISIEHLRDEKALEVQEEYPYSRSFDDSFLEKVLVFTKEHQEKLNK
YSGLKMDLNRLDE———LVIQYERPYNRSLDDSYSEKILTFKKLSDLKQGK
YSGLKMDLKCLDE———LVIEYERPYNRSLDDSYSEKVLTFKKLHDLKQGK
YSGLKMDLNRLDE———LVIQYERPYNRSFDDSYSEKVLTFKKLEDLKQGK
YSGLKMDLNRLDE———LVIEYERPYNRSFDDSYSEKVLTFKKLHDLKQGK
YSGLKMDLNRLDE———LVIEYERPYNRSFDDSYSEKVLTFKKLEDLKQGK

*khkx ke . * . * ek ek kk Ak ekkko kkoek Kk K . %

TPFEAFGNDSAKWQKIEVLAKNLPTKKQKRILDKNYKDKEQKNFKDRNLN
TPFEAFGNDSAKWQKIEVLAKNLPTKKQKRILDKNYKDKEQKNFKDRNLN
TPFEAFGNDSTKWQKIEVLAKNLPEKKQKRILDKNYKDKEQKDFKDRNLN
TPFEAFGANEERWSKIQALAQNLPYKKKNKILDEAFKGKQQQODFISRNLN
TPFEAFGANEERWSKIQALAQNLPYKKKNKILDEAFKGKQQQDFISRNLN
TPFEAFGANEERWSKIQALAQNLPYKKKNKILDEAFKGKQQQODFISRNLN
TPFEAFGEDEKLWAEINERIKEYNGKKRFKIFDKFFKDKKPEDFTEQTLQ
TPFEAFGEDEKLWAEINERIKEYNGKKRFKIFDKFFKDKKPEDFTEQTLQ
TPFEAFGEDEKLWAEINERIKEYNGKKRFKIFDKFFKDKKPFDFTEQTLQ
TPFEAFGEDEKLWAEINERIKEYNGKKRFKIFDKFFKDKKPEDFTEQTLQ
TPFEAFGEDEKLWAEINERIKEYNGKKREFKIFDKFFKDKKPEDFTEQTLQ

*hkxhkkxk . * ek . .. kke oekeke ok Kk .« % . k.

DTRYIARLVLNYTKDYLDFLPLSDDENTKLNDTQKGSKVHVEAKSGMLTS
DTRYTARLVLNYTKDYLDFLPLSDDENTKLNDTQKGSKVHVEAKSGMLTS
DTRYIARLVLNYTKDYLDFLPLSDDENTKLNDTQKGSKVHVEAKSGMLTS
DTRYISTLIVKYTKEYLDFLPLDEKEDISLKSGEKGSKIHVQTINGMLTS
DTRYISTLIVKYTKEYLDFLPLDEKEDINLKSGEKGSKIHVQTINGMLTS
DTRYISTLIVKYTKEYLDFLPLDEKEDINLKSGEKGSKIHVQTINGMLTS
DTRWLTKLVASYLNEYLSFLPISEDENTALGYGEKGSKQHVVLSSGMITQ
DTRWLTKLVASYLNEYLSFLPISEDENTALGYGEKGSKQHVVLSSGMITQ
DTRWLTKLVASYLNEYLLFLPISEDENTALGYGEKGSKQHVVLSSGMITQ
DTRWLTKLVASYLNEYLLFLPISKDENTALGYGEKGSKQHVVLSSGMITQ
DTRWLTKLVASYLNEYLLFLPISEDENTALGYGEKGSKQHVVLSSGMITQ
***::: *: _* s * % *** . *: * :**** * % _**:*.
RuvC III
ALRHTWGFSAKDRNNHLHHATDAVITAYANNSIVKAFSDFKKEQESNSAE
ALRHTWGFSAKDRNNHLHHATDAVITAYANNSIVKAFSDFKKEQESNSAE
ALRHTWGFSAKDRNNHLHHATDAATTAYANNSIVKAFSDFKKEQESNSVE
VLRHTWGFAQKDRNNHLHHALDATIVAYSTNAIIKAFSDFKKEQELLKAK



C coli Clade2 Cas?9

C coli Clade3 Cas?9

C jejuni ICE1l Cas9

C coli ICE1l Cladela Cas9
C coli ICE1l Cladelc Cas?9
C coli ICEl1l Clade2 Cas9
C coli ICEl Clade3 Cas9

C jejuni Cas?9

C coli Cladela Cas9

C coli Cladelb Cas?9

C coli Cladelc Cas9

C coli Clade2 Cas?9

C coli Clade3 Cas?9

C jejuni ICE1l Cas9

C coli ICE1l Cladela Cas9
C coli ICE1l Cladelc Cas?9
C coli ICEl Clade2 Cas9
C coli ICE1l Clade3 Cas9

C jejuni Cas9

C coli Cladela Cas?9

C coli Cladelb Cas?9

C coli Cladelc Cas?9
C_coli Clade2 Cas?9

c_ COll Clade3 Cas9

C jejuni ICEl Cas9
C_coll_ICEl_Cladela_Cas9
C coli ICEl Cladelc Cas9
C coli ICEl Clade2 Cas9
C coli ICEl Clade3 Cas9

C jejuni Cas9

C coli Cladela Cas?9

C coli Cladelb Cas?9

C coli Cladelc Cas?9

c_ coll Clade2 Cas9

C coli Clade3 Cas9
C_jejunl_ICEl_Cas9

C coli ICEl Cladela Cas9
C coli ICEl Cladelc Cas9
C coli ICEl Clade2 Cas9
C coli ICEl Clade3 Cas?9

C jejuni Cas?9

C coli Cladela Cas?9

C coli Cladelb Cas?9

C coli Cladelc Cas?9

c_ coll Clade2 Cas9

C coli Clade3 Cas9
C_jejunl_ICEl_Cas9

C coli ICEl Cladela Cas9
C coli ICE1l Cladelc Cas?9
C coli ICEl Clade2 Cas9
C coli ICEl1 Clade3 Cas9

C jejuni Cas?9

C coli Cladela Cas?9

C coli Cladelb Cas9

C coli Cladelc Cas?9

C coli Clade2 Cas?9

C coli Clade3 Cas?9

C jejuni ICE1l Cas9

C coli ICE1l Cladela Cas?9
C coli ICEl Cladelc Cas9
C coli ICE1l Clade2 Cas9

VLRHTWGFAQKDRNNHLHHALDATIVAYSTNAITKAFSDFKKEQELLKAK
VLRHTWGFAQKDRNNHLHHALDATIVAYSTNAIIKAFSDFKKEQELLKAK
MLRNFWYLGFKNHKDYKNNAMDATIVAFTTNSIIFAFNNFKKELDLAKAE
MLRNFWYLGFKNHKNYKNNAMDATIIVAFTTNSIIFAFNNFKKELDLAKAE
MLRNFWYLGFKNYKDYKNNAMDATIVAFTTNSIIFAFNNFKKELDLAKAE
MLRNFWYLGFKNYKDYKNNAMDATIIVAFTTNSIIFAFNNFKKELDLAKAE
MLRNFWYLGFKNYKDYKNNAMDAIIVAFTTNSIIFAFNNFKKELDLAKAE

** * . * . * ** K . * . * * ** ****

LYAKKISELDYKNKRKEFFEPFSGFRQKVLDKIDEIFVSKPERKKPSGALH
LYAKKISELDYKNKRKFFEPFSGFROQKVLDKIDEIFVSKPERKKPSGALH
LYAKKISELDYKNKRKFFEPFSGFROQKVLDKIDEIFVSKPERKKPSGALH
LYAKELTSDSYKHQAKFFEPFEGFREQILNQINKLEVSKPPRKRARGALH
LYAKELTNDSYKHQAKFFEPFEGFREQILNQINKLEVSKPPRKRARGALH
LYAKELTSDSYKHQAKFFEPFEGFREQILIQINKLEFVSKPPRKRARGALH
FYANKISESDYLLKRKFLPPFSGFKEQALEKVKNIFVSHSLKIKNKGTLH
FYANKISESDYLLKRKFLPPFSGFKEQALEKVKNIFVSHSLKIKNKGTLH
FYANKISESDYLLKRKFLPPFKGFKEQAFEKVNNIFVSHSLRIKNKGALH
FYANKISESDYLLKRKFLPPFKGFKEQAFEKVNNIFVSHSLRIKNKGALH
FYANKISESDYLLKRKFLPPFKGFKEQAFEKVNNIFVSHSLRIKNKGALH

ek Kk e o oo * s Kk kk kkaas s s s o kXK o . * o Xk Kk

EETFRKEEEFYQSYGGKEGVLKALELGKIRKVNGKIVKN--GDMFRVDIF
EETFRKEEEFYQSYGGKEGVLKALELGKIRKVNGKIVKN--GDMFRVDIF
EETFRKEEEFYQSYGGKEGVLKALELGKIRKVNGKIVKN--GDMFRVDIF
KETFYSKDEMIKKYNSQEGVEIALNCGKIRKIGTKYVEN--DTMVRIDIF
KETFYSKDEMIKKYNSQEGVEIALNCGKIRKIGTKYVEN--DTMVRIDIF
KETFYPKDEMIKKYNSQEGLEIALNCGKIRKIGTKYVEN--DTIVRIDIF
ELTPLKIKELKNTYG---DLDLAVKLGKIRKYNDKYYANANGSLVRADLF
ELTPLKIKELKNTYG---DLDLAVKLGKIRKYNDKYYVNAKGSLARTDLF
NLNPLKIKELKNTYK---DLEFATASGRIRNYNGKFYSNANGSLVRVDLF
NLNPLKIKELKNTYK---DLEFATASGRIRNYNGKFYSNANGSLVRVDLF

NLNPLKIKELKNTYK---DLEFATASGRIRNYNGKFYSNANGSLVRVDLF
ke ek L ke kekx. ok LI

KHKKTNKFYAVPIYTMDFALKVLPNKAV--ARSKKGEIKDWILMDENYEF
KHKKTNKEFYAVPIYTMDFALKVLPNKAV--ARSKKGEIKDWILMDENYEF
KHKKTNKEFYAVPIYTMDFALKVLPNKAV--ARSKKGEIKDWILMDENYEF
KKQ--NKFYAIPIYTMDFALGVLPNKIVIAGKDKKGNPKQWQEIDESYEF
KKQ--NKFYAIPIYTMDFALGVLPNKIVIIGKDKKGNPKQWQEIDESYEF
KKQ--NKIYAIPIYTMDFALGVLPNKIVIKGKDKKGNPKOQWQEIDESYEF
VDK-KNKFHAVSIYKADFSTKKLPNKTP--ATTSNGETKEGIEMNENYNF
VDK-ENKFHAVSIYKADFSTKKLPNKTP--ATTSNGETKEGIEMNENYNE
VDK-KSKFHAVPIYKADFSTKQLPNKTP--AAISNGKIKEGVEMNENYNF
VDK-KSKFHAVPIYKADFSTKQLPNKTP--AAISNGKIKEGVEMNENYNE
VDK-KSKFHAVPIYKADFSTKQLPNKTP--AAISNGKIKEGVEMNENYNE

K e ok e * * * Kk . * k x k ok . * . e ek Kk oek

CEFSLYKDSLILIQTKDMQEPEFVYYNAFTSSTVSLIVSKHDNKFETLSKN
CFSLYKDSLILIQTKDMQEPEFVYYNAFTSSTVSLIVSKHDNKFETLSKN
CEFSLYKDSLILIQTKDMQEPELVYENAFTSSTVSLIVSKHDNKFETLSKN
CEFSLHKDDLVLIQKKDMQEPEFAYYNGFDISNSSICVEKHDNKEFENLTDN
CFSLHKDDLVLIQKKDMQEPEFAYYNGFDISNSSICVEKHDNKFENLTDN
CEFSLHKDDLVLIQKKDMQEPEFAYYNSFDISNSSICVEKHDNKFENLTDN
CMSLYKNTPISVKIKGMKEPIICYYHGFNTSGSKITYKKHDNNYHNLSED
CMSLYKNTPVSVKIKGMKEPIICYYHGEFNTSGSKITYKKHDNNYHNLSED
YISLYKNTPISVKIKGMEEPIICYYHGEFNISGSQITIYKKHDNNYYNLSKD
YISLYKNTPISVKIKGMEEPIICYYHGEFNISGSQITIYKKHDNNYYNLSKD
YISLYKNTPISVKIKGMEEPIICYYHGEFNISGSQITIYKKHDNNYYNLSKD

ek koo k. . .. * ke kKX . K e . * * . Kk ok k e . * . .

QKILFKNANEKEVIAKSIGIQNLKVFEKYIVSALGEVTKAEFRQREDEFKK
OKILFKNANEKEVIAKSIGIQNLKVFEKYIVSALGEVTKAEFRQREDFKK
QKILFKNANEKEVIAKSIGIQNLKVEFEKYIVSALGEVTKAEFRQREDEFKK
QKLLFVNAKEGSVKAEKLGIQGLKIFEKYIITPLGEKIKADFKPREDIAL
QKLLFTNAEEGNVKAKKIGIQGLRIFEKYIITPLGEKIKADFKPREDIAL
OKLLFTNAEEGNVKAKKLGIQGLKIFEKYIITPLGEKIKADFKLREDIAL

EMVVFRKNDKE----- SIAVGKILEIKKYSISPSGELSLIENEERKWE-—
EMVVFRKNDKE-——--- SIVVGKILEIKKYSISPSGELSLIENEKRKWE-—
EMAIFRKGDKE----- ATATIGRMLEIKKYNISPSGELILIENEERKWE-—
EMAIFRKGDKE----- ATAIGRMLEIKKYNISPSGELILIENEERKWE-—



C coli ICEl Clade3 Cas9

C jejuni Cas?9

C coli Cladela Cas9

C coli Cladelb Cas?9

C coli Cladelc Cas9

C coli Clade2 Cas?9

C coli Clade3 Cas?9

C jejuni ICE1l Cas9

C coli ICE1l Cladela Cas9
C coli ICEl Cladelc Cas9
C coli ICEl Clade2 Cas9
C coli ICE1l Clade3 Cas9

KTSKKHGL
KTSKKHGI
KTSKKHGL

ATAIGRILEI

KKYNISPSGELILIENEERKWE--

o o kK .. * % . * .
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Van Vliet et al, Figure S2



C. coli RM4611
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C. jejuni CJ677CC524

C. coli $8-2246

C. jejuni OXC8871
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C. jejuni RM1221

C. doylei 26.697
C. coli EC5496

C. coli OXC7051
C. jejuni OXC7311
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C. jejuni Dg287
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Van Vliet et al, Figure S3



C. coli 15-537360

C. coli H133380250
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van Vliet et al. CRISPR-Cas on Campylobacter mobile elements

Table S4. Distribution of CampyICE1 plasmid-specific CRISPR-spacers and pVir, pTet and pCC42

plasmids in CampyICE1-positive C. jejuni and C. coli.

plasmid no plasmid plasmid present

spacer? absent matched® absent ACas9+mismatch® matched®
C. jejuni (n=133)

pVir 115 16 2 0+0 0
pTet 11 105 2 2+5 8
pCC42 22 97 3 0+4 7

C. coli (n=81)

pVir 27 50 3 1+0 0
pTet 8 58 3 1+11 0
pCC42 2 57 0 2+9 11

a. Plasmid spacers identified by CRISPRfinder, CRISPR Recognition Tool CRT and manual searches
were screened for matches with Campylobacter plasmids using CRISPRtarget.

b. CampylCE1-positive genomes positive for pVir, pTet and pCC42 were searched with the plasmid-
targeting spacers using BLAST, and recorded for perfect matches and imperfect matches. This was to
allow for possible sequence differences with the reference pVir, pTet and pCC42 plasmid sequences, or
alternatively to detect mutations introduced to escape CRISPR-Cas functionality. In addition, the

presence of a full-length cas9 gene was checked, as this is required for CRISPR-Cas9 functionality.



