A. Thymidylate kinase

Nucleotide phosphate-binding motif

A. marginale MFITF]
W. endosymbiont ~ MFITF
AbSV MFITIL
0. batsensis LFLSFI
roseovarius LFLSF]
P. gallaeciensis LFVTF]
E. coli KYIVI
Vibrio KFIVL
P. abyssi YFVVLI
T. kodakaraensis MFIVLI
H. sapiens ALIVLI
D. rerio ALIVLI
ALIVLI

A. thaliana

(Walker A)

ARNVVVETI

S

B. Single-strand DNA binding protein

———1 SGR::IETGEPKMVET

A. pernix

I. acidophi lum
. endosymbiont
A. marginale
AbSV

0. batsensis

P. gallaeciensis
Roseovarius

E. coli

P. fluorescens
H. sapiens

D.rerio

C. Helicase

EGDRTRIMDLREGLI
MEDITKIKDLTPSS]
MSNGTVNKVILVGNI
MSSLGVNKVILIGH]
MKN-STNKTTLVGR
MAG-SVNKVIIVGNI
MAG-SVNKVILIGNI

MAG-SVNKVILIGNL

MAVRGINKVILVGRI
“MARGVNKVILVGT!
MFAKGKGSAVPSDG!
MYAKGKGAVVPSDS!

Rickettsia p. 181
Rickettsia c. 189
W. endosymbiont of B m. 183
#. endosymbiont of 2.m 183
Anaplasma m. 184
Anaplasma p. 183
Ehrlichia r. 179
Ehrlichia r. 181
AbSV 168

———-VVGK
————PEIRT]
~PDVRV]
-PVIRT]

SVGEPKTIQT]
JONGK~EMANF|

RG-PAT
FGDQRS!
TATSEG

ONGK-EMASFSLATSES|

INNGS-KVANF

-——PEVRSEQNGG-KVCNL|

————PEVRS)
-—--PEVRT]
————PEVRY,
————PEVRY)
KLALYVYE

QNGG—KVCNLI
QNGG-KVCNL
PNGG-AVANL
PNGN-AVTNL|

KLALYVYE

LHVGAQKSAQ[LSEI R

LHVGAQKSAQ

LATSES]
TATSEN
TATSET
TATSET|

ATSES|
LATSEQ!

LSEIRI

ASINRAMKNNDHV IGISTGLLDLDNKLFGFHNSDLI T
ANTINRAMKNNDHV IGISTGL IDLDNKLFGFHNSDLTT
KKISTLKNNPEALG-ITTGLQDLNQLLGGLQKSDLL T
EKTSTLKNNPEALG-VTTGLQDLNQLLGGLQKSDLLT
KKTEAAKGGANALQGVSVGLRDLDQLLNGLQNSDLIV!
KKTESARHNKDALQG I TVGLKDLDLLLNGLQNSDLI T
KRTEFAKSNEGTLQGISVGLRDLDQLLNGLQKSDLTT
KKTEFAKNNEGVLQGVSVGFRDLDQLLNGLQKSDLLIT
EGLDEITREALNENHCISTKLHNLDRT INGLRLGKLVT}

sk

AVVGDESGRV|

EVTIGDDTGKY|

KESGVRSEKT]
KASGARTEKT)
KTKNERREKT)
RNTGERRERT
RNTGERREKT)
RNTGERRERT
KQTGETREQT]
KQTGQKVERT]
NITLGEPPGF)
NITLGEPPGF)

QAVLLAKYLSDLYGEHRVVLTREPGGTSLNELTRGALLGLTDY~~~~~~KLDGITELML
QSKLLANHFKQIHGENNVVLTREPGGTNFAEKIRGVLL-—TN-—————-NIDPISELLLLISMRREHMKKLILPALAEGKIVICDRFIDS
VAQGLQRKFSQ-YSDNSTVLTHEP—FNFNGLSN-—FL~—KKY-
QARMLAEALRA--EGRDVVLTREPGGSPGAEETRALVLQGDPD——
QARRLAETLRA—KGRDVVLTREPGGSPGAEERRLVLEGDKD—
QCRLLAEALQA——QGTEVVLTREPGGSDGAEETRRLVLEGDPD——
Q-LGTRDMVFTREPGGTQLAEKLRSLVLDTKSVGDI
ATQVVVETLQQ-NGIDHITRTREPGGTLLAEKLRALVKEEHPG:

QAKLLAEWFEE—QGWDVLLTKEPTDTEFGRLIRELVL~——KNSTIDGSRTSYEAEALLFAADRAEHVKKVILPALEKGKVVICDRYLYS
QAKLLAEWFEN--RGYEVVLTKEPTDTPFGKLIRRLVLTGGKEGI IDGAKTSHEAEALLFAADRAEHVDKLIKPSLEAGKVVISDRYFYS
QSRKLVEALCA—AGHRAELLRFPERSTEIGKLLSSYLQKKSD-

QCQKLVQATQQ——SGRAAEIMRFPDRTTKIGQLISSYLEKKSN—
QCAKLLSFLNG--LGHPTELWRFPDRETSVGQMISAYLSNKSQ-—~=~=~LDDHTTHLL

LFTAMRRESFVKVVLPGLLAGKTVISDRFTDS

QLSSKVETLTQTAARTEHATRLINPATSSGSIVICDRFIDS
~RWSAATETLLFTAARRDHLERTTRPALDRGAVVICDRFADS
—RWSAETEILLFTAARRDHLERV IAPALARGAVVICDRFADS
—RWSAETELLLFTAARRDHMERRILPALAAGKVVVCDRFADS
~VITDKAEVLMFYAARVQLVETVIKPALANGTWVIGDRHDLS
—ELQDITELLLVYAARVQLVENV IKPALARGEWVVGDRHDMS

VEDHSVHLLFSANRWEQVP-LIKEKLSQGVTLVVDRYAFS
LEDHTVHLLFSANRWEMVP-VMKQKLEEG INLVVDRYAFS
FSANRWEKRS-LMEEKLKTGTTLIVDRYSYS

Dookk

P-loop motif

(Walker A)

ALALNMALSACKSLKN
ALALNMALSACKSLKE:

e O TR

I *

TLKEGEAVRIEGAWITSYRGKVAVAVI
W QARAGETLATGNGYVSLVRGHTRLNV
1V ESEGLVKVVKDFVRKGSKVY IEGSLKTRKI

1! GLVRVVKTCARKGSKVY IEGSLRT
IWINGDGLASTAEKFVRKGSRLY TEGATQTRKI
| ESEPLARTAEQYLRKGSKVY [EGQLETRK|
VAL LVRVAEQYLRKGSKVYTEGQLATRK]

VAI LVRVAEQFLRKGSKVY TEGQLAT)
|LFGK-LAEVAGEYLRKGAQVY IEGQLRTRS!
VAETAGEYLRKGSQVY IEGKLQTRE
WWEVEWDLYCAAPERRDTCEHSSEAKAFHDYSA|
YCAAPDRRETCEHSSEAKAFHDYSA]

STIEKVDSEDVP|

[PEEMPE

GSLSVSDEEVTE]
ANGSER-YTTEV|
QNGNDR-YTTEV]
VENNQR-TTMET
QSGQDR-YSTEYV|
QSGQDR-YSTEYV]

QSGQDR-YSTEVNL

EKE
FNGTLTL
FNSALCL
FNSTLVIT
'YRSELTL
TGGTLTM
FGSTLTM

-NGITR-YVTEI

TTGTMOM

—~DGIKR-YTTEI

IQGTMQL

PSPVLGNTPPNI

PIPPGE

PSPYMGNMPPNI

Dook Rk Dk ki

PMPPGF

AFATNLALNTCNNMRLKNTRDNQETKSVGFFSLEMSSEQLTTRLLSLCAETDSTALRTGMLSEDKYNRLRKEANTLSELQFFIDDTPALSTSATRTRARRMKRKHNLGILF IDYLQLTRGVSK——SENRVNETSETTQGLKATAKELNIPVIA
AFATNLALNACNNMRLKNTRDNQETQSVGFFSLEMSSEQLTTRLLSMCAETDSTSLRTGVLGEEKYNRLRKEANTLSELQFFIDDTPALSTTTIRTRARRMKRQHNLGTLFIDYLQLTRGVSK-~AENRVSETAETTQGLKATAKELNTPVIA
ALALNIALNACKVLQKR-———ADEQHYVAFFSLEMSAEQLTTRLITIDSGISYYKALTGRISDFELHEF INASAELSELPF I IDDTPALS ISALRTRIRLLYQLYNVEAVE IDYLQLIRGTTKRSNENRVQEISEVTQGLKATAKELNIPVVA
ALALNTALNACKMLQKR-———ADKQHYVAFFSLEMSAEQLTARLITIDSGISYYKALTGRISDFELHEF INTSTELSELPFIIDDTPALSTSALRTRIRLLYQLYNVEVVF IDYLQLIRGTTKRSNENRVQETSEVTQGLKATAKELNIPIVA
DGKSVGFFSLEMSAEHTASRITSTESETISSYKALSGKISSTDLNQVLKASEKTCDLPLTVDDSSVLSTSGLRTRTRRMHQLHNVGVVEVDYLQLIKGTTKRSGENRVQEVSEVTQGLKATAKELNVPLVA
KGQSVGFFSLEMSAEHIASRLISIESEISSYKALSGKISSGDLQQVLRASENICDLPLVIDDSSALSISGLRTRIRRMHQLHNVGV IF IDYLQLIKGTTKRSGDNRVQEVSEVTQGLKATAKELNVPLVA
ALALNMALNACKLLHSK———DQYNGMHIGFFSLEMSAEQLASRVIATESEVSSYKALSGKISGEELNKV IDASTKVCNLPLIIDDTSSLS ISSLRTRIRRMHQLYNLGAVF IDYLQLVKGTTKRSGENRVQEVSEVTQGLKATAKELNIPVVA
ALALNMALNACK TLSNS—--SQYNGQHIGFFSLEMSAEQLASRVIATESDVSSYKALSGK ISGEELKKVIDASTKVCSLPLITDDSSSTSTSSLRTRTRRMHQLYNLEAVE IDYLQLVKGTTKRSGENRVQEVSEVTQGLKS TAKELNIPVVA
SLALKIMNNLSKELHIKN-CKKNSTTSVAYLSYEMHSEELQGRVLSFESKVPVHR IFSPDCTTCDMIE TENAQKVLCELPQHIKFLEDRT!

INCKYFFVDHIHLLS-LTGDISNYRVHEMSVISGRLKTLTLKNNITIVC



D. Primase

Anaplasma m. Maries
Anaplasma m. Florida
W. endosymbiont of 2.m.
W. endosymbiont of C. g.
W. endosymbiont of B. m.
Rickettsia c.
Rickettsia s.
Rickettsia p.

AbSV

Zn-finger Catalytic core

KIKLIKRGSNHYVG] VHGDVVQEVSDIDGLSFREATEYLAQVYGVSLPAKAGRG— EADFLYELMDYAARWFVEQLSKSPTALSYLRSRG I DEKTTRKFRLGYVPVSG-IKTCFASSQISFEKVRDAGLLTK: SVSDKHSPKYLNSAENALFKKRESL 239
KTKLTKRGSNHYVGL VHGDVVQFVSDIDGLSFREATEYLAQVYGVSLPAKAGRG—~~~~EADFLYELMDYAARWFVEQLSKSPTALSYLRSRGIDEKTTRKFRLGYVPVSG-TKTCFASSQTSFEKVRDAGLLTK: SVSDKHSPKYLNSAENALFKKRESL 239
KVRLIKRG-DSFVG] ASGDAFEFTSQTEGLSFKEALEKLASVTGVELPKNLSTTK-—~~EDNKLFLALDLAANWFAQ-——KNQGVVDYLKQRKTLPKTIDKFKTGYAPSSG-LKEYLNSSGIEDKTLIDTGLVNK-—=-NFHDY ALSSEQQPKYLNSPESQLFKKRENL 223
KVRLIKRG-DSFVGI AHGDAFEF ISQTEGLSFKEALENLASVAGVELPKNLSFAK-——-ENDKLFSALNLAASWFAQ-——KNRGVMAYLRQRKISLKTIDKFRIGYAPSSG-LKEYLNSSGIKDETLIDVGLINK-——-NSRDYH ALNSEQQPKYLNSPESQLFKKRENL 223
KVRLTKRG-DSFVGI AHGDVENF ISQTEGLSFKEALERLASVVGVELPKTLNLAK-~~~ENGELFSTLNLAASWFVQ-~—KNQGI TAYLKQRKTSPKTIDKFKVGYAPSSG-LKEYLNSLGTEDKTLIDVGLINK-~=-NSRDY ALSSKQQPKYLNSPESQLFKKRENL 223
KVALTRKS-GNYVG] AAGDVIKFTSNISGLSYNESATKLATDYGTETPKLTAKQKEFYEESDE TLNTLELANKFFRT--QLTPETLHYLHERGT TEETVKEFSTGFAPKNNKFEKFFHDKNTDT IKLGKAGL TGKRENGETYNL] VLG-EGLPKYLNSPETTVFQKSETL 236
KVALTRKS—GNYVGI AAGDVIKFTSNISGLSYNESATKLAIDYGTEIPKLTAKQKEFYEESDE [LNTLELANKFFRT-—QLTPEILHYLHERGI TEETVKEFS IGFAPKNNKFEKFFHDKNIDT IKLGKAGL IGKRENGETYNL LG—EGLPKYLNSPETTVFQKSETL 236
KLALTRKS-SNYVGL ASGDVIKFTSNTSGLSYNESATKLANDYGIETPKLTVKQKEFYEESDNTLNTLELANKFFRT--QLTPETLNYLYKRNITETTIKEFSTGFAPRNNKFEKFFLDKK DT TKLGQAGLTGKCKNGKTYNL LG—NELPKYLNSFETTVFQKSDIL 236
HVRLTERS-GRLFG] AHGDVEDFLSKLLGISDHEALEYLAKDTGT I TDSKPDTKT—~~~==~=~-MFFAKVAETFMVSLLDNVEALNYLKKRGVDQTATKLWS IGFFSLEK-LKEFTDNLTSEARESFSDFVQLT-~~~~ALNQI LDIETQTPKY INTKNTESFKKGSCF 220
rok oL L kRl klkokk ok, sokkkk L okk, Lk ok kik ks *k * HE- * . Dokkrkr HEE . H Dol B P wRRIRD L kik




