
 
 

 
 
Supplementary Figure 1. Structural comparison of EGFR/LET-23 homology model and LET-23 crystal structure. (A) 
Homology model of only the C. elegans LET-23, which is modeled after an EGFR crystal structure complexed with AMP-PNP 
(PDB: 2ITX, AMP-PNP in yellow). The C. elegans LET-23 residues that diverge from Human EGFR that also have side chains 
oriented towards the active site are highlighted in dark pink. Residues are labeled according to position in human EGFR, 
with the first letter indicating the identity of the human residue and the latter indicating the identity of the C. elegans 
residue. (B) The crystal structure of only the LET-23 kinase domain complexed with AMP-PNP (PDB: 5WNO, AMP-PNP in 
yellow) with the same residues highlighted in (A) here are highlighted in light pink. The orientation of these key residues 
towards the active site is consistent between the LET-23 homology model and crystal structure. The homology model and 
crystal structure of LET-23 are overlaid in (C).  
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Supplementary Figure 2. Structures and alignments for druggable nematode essential kinase targets. In all alignments, 
residues that are proximal to the inhibitor binding site with side-chains facing inwards are highlighted on the alignment. 
Grey residues were examined but do not differ between C. elegans and humans. Divergent residues are highlighted in dark 
pink (C. elegans residue) and light pink (human residue). Yellow highlights those residues from different species that differ 
in identity from both the C. elegans kinase and the human ortholog of interest in these key positions. Some alignments 
include additional human paralogs where we also color residues yellow that differ from C. elegans and the relevant human 
ortholog. Residues of interest that differ between nematodes and vertebrates are labeled with their position in the human 
kinase on the alignment and shown in dark and light pink on the structure above. Those residues of interest indicated with a 
star on the alignment are located within 5Å of the bound inhibitor in any of the C. elegans models examined. 

 
 
 



 
 
 
 
 
(A) Structure and alignment of EGFR and LET-23. Structure of PDB:1XKK (Human EGFR) in green with Lapatinib bound (in 
yellow), aligned to C. elegans LET-23 homology model in blue. The human and C. elegans kinase domains share 44% 
identity. All residues that are proximal to the inhibitor binding site with side-chains facing inwards are highlighted on the 
alignment (identified from PDB structures 1XKK, 2ITX, 3W2S, 4G5J and associated C. elegans homology models). The 
orthologous LET-23 sequence from the parasitic nematode B. malayi was modeled to the human EGFR structure (PDB: 
1XKK) to confirm the favourable position of the identified divergent residues within the inhibitor binding site. Residues of 
interest are indicated on the structures in dark pink (nematode residue) and light pink (human residue).   

C.elegans LET-23  KKLGAGAFGTVFAGIYYPKRA--KNVKIPVAIKVFQTDQS--QTDEMLEEATNMFR--LRHDNLLKIIGFCMHDDGLKIVTIYRPLGNLQNFLKLHKENLG
C.briggsae KKLGSGAFGTVFAGIYYPKRA--KNVKIPVAIKIFQVGQS--QTDEMTQEATNMFR--LRHEHLLKIIGFCIHDDGLKIVTIYRPLGDLHSFLQLHKETLG
P.pacificus RELGSGAFGVVYAGCWMPVSKAGKPTKVPVAIKVVRDPS-GRAQSEMLDEAAKMTM--MRHENLLRIVGVCLSGDDLQLVTLLRPLGNLREFLQKHKGKLS
H.contortus TQLGAGAFGVVYAGFWFPKGK-GK-IKVPVAIKLVKGPCSGKEETEMLNEAMQMSS--LRHEHLLRLVGICLHEEGIQLVTLLRPLGNLLNFLKKHKAHLC
N.americanus TQLGAGAFGVVYAGFWFPKGK-GK-IKVPVAIKLVKGTCTGKEESEMLNEAMQMSS--LRHEHLLRLVGICLHEEGIQL----------------------
A.duodenale TQLGAGAFGVVYAGFWFPKGK-GK-IKVPVAIKLVKGTCTGKEESEMLNEAMQMSS--LKHEHLLRLVGICLHEEGIQLVTLLRPLGNLLNFLKKHKNHLC
A.ceylanicum TQLGAGAFGVVYAGFWFPKGK-GK-IKVPVAIKLVKGTCTGKEESEMLNEAMQMSS--LKHEHLLRLVGICLHEEGIQLVTLLRPLGNLLNFLKKHKNHLC
S.ratti QIIGQGAFGVVYAGKWKNPIK-DC-KNVPVAIKVMKAITS-IDSKEILEEAGMMAQVSGGHKHLHPIIGICFC-DTVQIVTLLRPLGSLLHFLKKHKDKLG
B.malayi QSLGQGAFGTVFLGYWWPKGK-DEGEKLAVAIKVVHDGSGT-AHQEMLQEAGIMAC--MRHEHLLRLVGVCLS-DGMQIVTPMRPLGSLKNYLKKYRQKLG
O.ochengi QSLGQGAFGTVFLGYWWPKGK-DDGEKLAVAIKVVNDGSSTAAHQEMLQEAGIMAC--MRHEHLLRLVGVCLS-NGMQIVTPMRPLGSLKNYLKKHRQKLG
L.loa QSLGQGAFGTVFLGYWWPKGK-DDGEKLAVAIKVVHDSSGT-AHQEMLQEAGIMAC--MRHEHLLRLVGVCLS-DGMQIVTPMRPLGSLKNYLKKHRQKLS
T.suis GVLGYGAFGTVYKGIWTPEKE---KVKIPVAIKVLHEANA-SAQQETLEEARIMAS--MSHPHLVQLIGVCVG-QQMMLVTPLMPLGNLLDYVQNNRSKIG
D.rerio KVLGSGAFGTVHKGLWVPEGE---NVKIPVAIKVLREATSPKANKEIMDEAYVMAS--VEHPHVCRLLGICLT-STVQLITQLMPYGCLLDYVRENKDRIG
G.gallus KVLGSGAFGTVYKGLWIPEGE---KVKIPVAIKELREATSPKANKEILDEAYVMAS--VDNPHVCRLLGICLT-STVQLITQLMPYGCLLDYIREHKDNIG
M.musculus KVLGSGAFGTVYKGLWIPEGE---KVKIPVAIKELREATSPKANKEILDEAYVMAS--VDNPHVCRLLGICLT-STVQLITQLMPYGCLLDYVREHKDNIG
R.norvegicus KVLGSGAFGTVYKGLWIPEGE---KVKIPVAIKELREATSPKANKEILDEAYVMAS--VDNPHVCRLLGICLT-STVQLITQLMPYGCLLDYVREHKDNIG
C.familiaris KVLGSGAFGTVYKGLWIPEGE---KVKIPVAIKELREATSPKANKEILDEAYVMAS--VDNPHVCRLLGICLT-STVQLITQLMPFGCLLDYVREHKDNIG
O.aries KVLGSGAFGTVYKGLWIPEGE---KVKIPVAIKELREATSPKANKEILDEAYVMAS--VDNPHVCRLLGICLT-STVQLITQLMPFGCLLDYVREHKDNIG
B.taurus KVLGSGAFGTVYKGLWIPEGE---KVKIPVAIKELREATSPKANKEILDEAYVMAS--VDNPHVCRLLGICLT-STVQLITQLMPFGCLLDYVREHKDNVG
H.sapiens EGFR    KVLGSGAFGTVYKGLWIPEGE---KVKIPVAIKELREATSPKANKEILDEAYVMAS--VDNPHVCRLLGICLT-STVQLITQLMPFGCLLDYVREHKDNIG
H.sapiens ERBB2   KVLGSGAFGTVYKGIWIPDGE---NVKIPVAIKVLRENTSPKANKEILDEAYVMAG--VGSPYVSRLLGICLT-STVQLVTQLMPYGCLLDHVRENRGRLG
H.sapiens ERBB3   KVLGSGVFGTVHKGVWIPEGE---SIKIPVCIKVIEDKSGRQSFQAVTDHMLAIGS--LDHAHIVRLLGLCPG-SSLQLVTQYLPLGSLLDHVRQHRGALG
H.sapiens ERBB4   KVLGSGAFGTVYKGIWVPEGE---TVKIPVAIKILNETTGPKANVEFMDEALIMAS--MDHPHLVRLLGVCLS-PTIQLVTQLMPHGCLLEYVHEHKDNIG

C.elegans LET-23  AREQVLYCYQIASGMQYLEKQRVVHRDLATRNVLVKKFNHVEITDFGLSKIL
C.briggsae AREQILYCYQIASGMRYLHEQRVVHRDLAARNVLVKKFNHVEITDFGLSKIL
P.pacificus GKELLQYSYQIASGMKYLTDQRVVHRDLAARNVLVKNIHHVEITDFGLAKLI
H.contortus GKDLLLYCYQISSAMKYLYEHRIIHRDLAARNVLVKRHNHVEVTDFGLAKLL
N.americanus -------------AMKYLYEHRVIHRDLAARNVLVKRHNHVEVTDFGLAKLL
A.duodenale GKDLLLYCYQISSAMKYLYEHRIIHRDLAARNVLVKRHNHVEVTDFGLAKLL
A.ceylanicum GKDLLLYCYQISSAMKYLYEHRIIHRDLAARNVLVKRHNHVEVTDFGLAKLL
S.ratti ASKILLYCFQISSAMEYLAQRGMVHRDLAARNVLVKNINHVEVTDFGLAKML
B.malayi ARDLLLYCYQIASAMEYLYKNRLVHRDLAARNVLVKRTNHVEVTDFGLARLL
O.ochengi ARDLLLYCYQIASAMEYLYKNRLVHRDLAARNVLVKRTNHVEVTDFGLAKLL
L.loa ARDLLLYCYQIASAMEYLYKNRLVHRDLAARNVLVKRTNHVEVTDFGLARLL
T.suis SAALICWCTQIADGMSYLEEHRLVHRDLAARNVLVQKPYHIRITDFGLAKLL
D.rerio SQHLLNWCVQIAKGMNYLEERHLVHRDLAARNVLVKTPQHVKITDFGLAKLL
G.gallus SQYLLNWCVQIAKGMNYLEERRLVHRDLAARNVLVKTPQHVKITDFGLAKLL
M.musculus SQYLLNWCVQIAKGMNYLEDRRLVHRDLAARNVLVKTPQHVKITDFGLAKLL
R.norvegicus SQYLLNWCVQIAKGMNYLEDRRLVHRDLAARNVLVKTPQHVKITDFGLAKLL
C.familiaris SQHLLNWCVQIAKGMNYLEDRRLVHRDLAARNVLVKTPQHVKITDFGLAKLL
O.aries SQYLLNWCVQIAKGMNYLEDRRLVHRDLAARNVLVKTPQHVKITDFGLAKLL
B.taurus SQYLLNWCVQIAKGMNYLEDRRLVHRDLAARNVLVKTPQHVKITDFGLAKLL
H.sapiens EGFR    SQYLLNWCVQIAKGMNYLEDRRLVHRDLAARNVLVKTPQHVKITDFGLAKLL
H.sapiens ERBB2   SQDLLNWCMQIAKGMSYLEDVRLVHRDLAARNVLVKSPNHVKITDFGLARLL
H.sapiens ERBB3   PQLLLNWGVQIAKGMYYLEEHGMVHRNLAARNVLLKSPSQVQVADFGVADLL
H.sapiens ERBB4   SQLLLNWCVQIAKGMMYLEERRLVHRDLAARNVLVKSPNHVKITDFGLARLL
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Human EGFR crystal structure Human residue
C. elegans LET-23 homology model C. elegans residue

Human EGFR crystal structure Human residue
B. malayi LET-23 homology model B. malayi residue
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(B) Structure and alignment of MEK1 and MEK-2. Structure of PDB: 3PP1 (Human MEK1) in green with allosteric inhibitor 
TAK-733 bound (in orange) aligned to C. elegans MEK-2 homology model in blue above. Structure of PBD:5EYM (Human 
MEK1) with ATP-competitive inhibitor BI-847325 bound (in yellow) aligned to C. elegans MEK-2 homology model below. The 
purple arrow in the BI-847325-bound structure alignment highlights the C. elegans leucine residue that may sterically 
hinder BI-847325 from binding C. elegans MEK-2. This steric hindrance is further visualized in the surface representations of 
the Human MEK1 crystal structure and C. elegans MEK-2 homology model. The human and C. elegans kinase domains share 
60% identity. All residues proximal to the ATP-competitive inhibitor binding site (identified in PDB structures 5EYM, 5HZE) 
and allosteric site (identified from PDB structures 3EQH, 3PP1) with side-chains facing inwards are highlighted on the 
alignment. The orthologous MEK-2 sequence from the parasitic nematode B. malayi was modeled to the human MEK-1 
structures (PDB: 3PP1 above, PDB: 5EYM below) to confirm the favourable position of the identified divergent residues 
within the inhibitor binding site. Residues of interest are indicated on the structures in dark pink (nematode residue) and 
light pink (human residue).  
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C.elegans MEK-2   LQTEGELGHGNGGVVNKCVHRKTGVIMARKLVHLEIKPSVRQQIVKELAVLHKCNSPFIVGFYGAFVDNN--DISICMEYMDGLSLDIVLKKVGRLPEKFV
C.briggsae LQTEGELGHGNGGVVNKCVHKKTGVIMARKLVHLEIKPSVRQQIVKELAVLHKCNSPFIVGFYGAFVDNN--DISICMEYMDGLSLDIVLKKVGRLPEKFV
P.pacificus LEHQGELGHGNGGVVTKVQHKEKGVVMARKLVHLEVKPSVRAQIIKELSVLHKCSSPYIVGFYGAFVDNN--DISICMEYMDGRSLDLVLKKVTRLQENFI
H.contortus LENEGELGHGNGGVVHKVVHKKNGVTMARKLVHLEVKPSVRQQIVKELAVLHKCNSPYIVGFYGAFIDNNNSDISICMEYMDGLSLDIVMKKVGRIAEKFV
D.viviparus LENEGELGHGNGGVVHKVVHKKNGVIMARKLVHLEVKPSVRQQIVKELAVLHKCNSPYIVGFYGAFIDNNNSDISICMEYMDGLSLDIVMKKVGRIPEKFV
N.americanus LENLGELGHGNGGVVHKVVHKKNGVTMARKLVHLEVKPSVRQQIIKELAVLHKCNSPYIVGFYGAFIDNN--DISICMEYMDGLSLDIVMKKVGRIPEKFV
A.ceylanicum LENSGELGHGNGGVVHKVVHKKNGVTMARKLVHLEVKPSVRQQIIKELAVLHKCNSPYIVGFYGAFIDNN--DISICMEYMDGLSLDIVMKKVGRIPEKFV
S.ratti VEIIEQLGQGNGGVVNKLRHIPTNVIMAAKMVHLEVKPTIRNKILQELEILHKCNSPYIVGFYGAFTVNN--DISICMEYMDGLSLDIIVQRSGRIHENIT
B.malayi LEKMCELGHGNGGVVSKVMHKSSKIIMARKLVHLEVKPSVRLQILKELDVLNKCNSPYIVGFYGAFTDNN--DISICMEYMDGLSLDVVLKKVGRLKESRV
O.ochengi LEKMCELGHGNGGVVSKVMHKSSKIIMARKLVHLEVKPSVRSQILKELDVLNKCNSPYIVGFYGAFTDNN--DISICMEYMDGLSLDVVLKKVGKLKESRV
L.loa LEKMCELGHGNGGVVSKVMHKPSKIIMARKLVHLEVKPSVRSQILKELDVLNKCNSPYIVGFYGAFTDNN--DISICMEYMDGLSLDVVLKKVGKLKESRV
T.trichiura LEKISELGYGNGGVVMKVRHKPSGIIMARKLIHLEVKPSTRNQIIKELKVLHYCNSPYIVGFYGAFYSDG--EISMCMEYMDGLSLDIVLKKTGRFAEQIL
D.rerio FEKISELGAGNGGVVFKVLHRPSGFIMARKLIHLEIKPAIRNQIIRELQVLHECNSPYIVGFYGAFYSDG--EISICMENMDGGSLDQCLKKAGKIPEQIL
G.gallus FEKISELGAGNGGVVFKVSHKPSGLIMARKLIHLEIKPAIRNQIIRELQVLHECNSPYIVGFYGAFYSDG--EISICMEHMDGGSLDQVLKKAGRIPEQIL
M.musculus FEKISELGAGNGGVVFKVSHKPSGLVMARKLIHLEIKPAIRNQIIRELQVLHECNSPYIVGFYGAFYSDG--EISICMEHMDGGSLDQVLKKAGRIPEQIL
R.norvegicus FEKISELGAGNGGVVFKVSHKPSGLVMARKLIHLEIKPAIRNQIIRELQVLHECNSPYIVGFYGAFYSDG--EISICMEHMDGGSLDQVLKKAGRIPEQIL
C.familiaris FEKISELGAGNGGVVFKVSHKPSGLVMARKLIHLEIKPAIRNQIIRELQVLHECNSPYIVGFYGAFYSDG--EISICMEHMDGGSLDQVLKKAGRIPEQIL
O.aries FEKISELGAGNGGVVFKVSHKPSGLVMARKLIHLEIKPAIRNQIIRELQVLHECNSPYIVGFYGAFYSDG--EISICMEHMDGGSLDQVLKKAGRIPEQIL
B.taurus FEKISELGAGNGGVVFKVSHKPSGLVMARKLIHLEIKPAIRNQIIRELQVLHECNSPYIVGFYGAFYSDG--EISICMEHMDGGSLDQVLKKAGRIPEQIL
H.sapiens MAP2K1  FEKISELGAGNGGVVFKVSHKPSGLVMARKLIHLEIKPAIRNQIIRELQVLHECNSPYIVGFYGAFYSDG--EISICMEHMDGGSLDQVLKKAGRIPEQIL
H.sapiens MAP2K2  FERISELGAGNGGVVTKVQHRPSGLIMARKLIHLEIKPAIRNQIIRELQVLHECNSPYIVGFYGAFYSDG--EISICMEHMDGGSLDQVLKEAKRIPEEIL

C.elegans MEK-2   GRISVAVVRGLTYLKDEIKILHRDVKPSNMLVNSNGEIKLCDFGVSGMLIDSMANSFVGTRS
C.briggsae GRISVAVVRGLTYLKDEIKILHRDVKPSNMLVNSNGEIKLCDFGVSGMLIDSMANSFVGTRS
P.pacificus GKISVAVVKGLTYLKDDIKILHRDVKPSNILVNSNGEIKLCDFGVSGLLIDSMANSFVGTRS
H.contortus GKISVAVVRGLAYLKDEIKILHRDVKPSNMLVNSNGEIKLCDFGVSGMLIDSMANSFVGTRS
D.viviparus GKISVAVVRGLAYLKDEIKILHRDVKPSNMLVNSNGEIKLCDFGVSGMLIDSMANSFVGTRS
N.americanus GKISVAVVRGLAYLKDEIKILHRDVKPSNMLVNSNGEIKLCDFGVSGMLIDSMANSFVGTRS
A.ceylanicum GKISVAVVRGLAYLKDEIKILHRDVKPSNMLVNSNGEIKLCDFGVSGMLIDSMANSFVGTRS
S.ratti GKISASVVKGLSYLKDEHKILHRDVKPSNMLVNSRGEVKLCDFGVSGMLINSLANSFVGTRS
B.malayi GRIAVAVIRGLSYLKDEHKILHRDVKPSNILVNSHGEIKLCDFGVSGMLIDSMANSFVGTRS
O.ochengi GRIAVAVIRGLSYLKDEHKILHRDVKPSNILVNSHGEIKLCDFGVSGMLIDSMANSFVGTRS
L.loa GRIAVAVIRGLSYLKDEHRILHRDVKPSNILVNSHGEIKLCDFGVSGMLIDSMANSFVGTRS
T.trichiura GKISIAVLNGLQYLKEKLNILHRDVKPSNILVNSQGEIKLCDFGVSGQLINSMANSFVGTRS
D.rerio GKVSIAVIKGLSYLREKHKIMHRDVKPSNILVNSRGEIKLCDFGVSGQLIDSMANSFVGTRS
G.gallus GKVSIAVIKGLTYLREKHKIMHRDVKPSNILVNSRGEIKLCDFGVSGQLIDSMANSFVGTRS
M.musculus GKVSIAVIKGLTYLREKHKIMHRDVKPSNILVNSRGEIKLCDFGVSGQLIDSMANSFVGTRS
R.norvegicus GKVSIAVIKGLTYLREKHKIMHRDVKPSNILVNSRGEIKLCDFGVSGQLIDSMANSFVGTRS
C.familiaris GKVSIAVIKGLTYLREKHKIMHRDVKPSNILVNSRGEIKLCDFGVSGQLIDSMANSFVGTRS
O.aries GKVSIAVIKGLTYLREKHKIMHRDVKPSNILVNSRGEIKLCDFGVSGQLIDSMANSFVGTRS
B.taurus GKVSIAVIKGLTYLREKHKIMHRDVKPSNILVNSRGEIKLCDFGVSGQLIDSMANSFVGTRS
H.sapiens MAP2K1  GKVSIAVIKGLTYLREKHKIMHRDVKPSNILVNSRGEIKLCDFGVSGQLIDSMANSFVGTRS
H.sapiens MAP2K2  GKVSIAVLRGLAYLREKHQIMHRDVKPSNILVNSRGEIKLCDFGVSGQLIDSMANSFVGTRS
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C. elegans MEK-2 homology model C. elegans residue
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(C) Structure and alignment of PLK1 and PLK-1.  Structure of PDB: 2RKU (Human PLK1) in green with BI2536 bound (in 
yellow), aligned to C. elegans PLK-1 homology model in blue. The human and C. elegans kinase domains share 64% identity. 
All residues that are proximal to the inhibitor binding site with side-chains facing inwards are highlighted on the alignment 
(identified from PDB structures 2RKU, 3FC2, 2YAC, 4J52 and associated C. elegans homology models). The orthologous PLK-
1 sequence from the parasitic nematode B. malayi was modeled to the human PLK1 structure (PDB:2RKU) to confirm the 
favourable position of the identified divergent residues within the inhibitor binding site. Residues of interest are indicated 
on the structures in dark pink (nematode residue) and light pink (human residue).   

C.elegans PLK-1  YEKGRFLGKGGFAHCYELTNRATREVVAGKVVPKSMLVKQYQRDKMTQEVQIHRELGHINIVKLFNFFEDNLNVYITLELCARRSLMELHKRRKAVTEPE 
C.elegans PLK-2  YEKGKFLGKGGFAHCYELRNKSTGELFAGKVVPKALLIKQYQRDKMAQEVQIHRNLQHRNVVKLYHFFEDKSNVYITLELCPRRSLMELHKRRKAVTEPE 
C.briggsae YEKGRFLGKGGFAHCYELTNRTTREVVAGKVVPKTMLVKQYQRDKMTQEVQIHRELSHKNIVKLFHFFEDSLNVYITLELCARRSLMELHKRRKAVTEPE
P.pacificus YARGRFLGKGGFARCYELNDTNTGAVVAGKVVSKQLLQKSYQKDKMVQEIQIHRGLSHEHVVKLIDYFEDDDNVYVILELCARRSLMELHKRRRGVTEPE
H.contortus YIRGKFLGKGGFARCYELTNAATNEVFAGKIVSKTLLIKPYQREKMTQEVHIHRNLSHPHVVQLYNFFEDHDNVYITLELCARRSLMELHKRRRSVTEPE
N.americanus YIRGKFLGKGGFARCYELTNSSTNEIFAGKIVSKTLLIKPYQREKMTQEVQIHRSLSHPHVVQLYSFFEDVDNVYITLELCARRSLMELHKRRRAVTEPE
A.duodenale YIRGKFLGKGGFARCYELTNSSTNEVFAGKIVSKTLLIKPYQREKMTQEVQIHRSLSHPHVVQLYSFFEDADNVYITLELCPRRSLMELHKRRRAVTEPE 
D.viviparus YIRGKFLGKGGFARCYELTNSVTNEVFAGKIVSKTLLIKQYQREKMTQEVHIHRSLSHPHVVQLYNFFEDNENVYITLELCARRSLMELHKRRRSVTEPE
A.ceylanicum YIRGKFLGKGGFARCYELTNSSTNEVFAGKIVSKTLLIKPYQREKMTQEVQIHRSLSHPHVVQLYSFFEDADNVYITLELCPRRSLMELHKRRRAVTEPE
S.ratti YNRGKYLGKGGFARCYELIDNKIGEIVAGKVVPKALLTRKPQKDKMAQEIDIQKSLNHPHVVKMFDYFEDDDNVYILLELCPRRSLMELHKRRKTVTEPE
B.malayi YKKGRFLGKGGFARCYELTDIKDQRFYAGKVVSKLLLLKNHQRDKMAQEIRIHRSLQHKHIVRMDGFFEDTDNVYILLELCPRRSLMELHKRRKHVTEPE
O.ochengi YKKGRFLGKGGFARCYELTDIKDQKFYAGKVVSKLLLLKSHQRDKMAQEIRIHRTLQHKHIVRMDGFFEDADNVYILLELCPRRSLMELHKRRKFVTEPE
L.loa YKKGRFLGKGGFARCYELTDIMNQKLYAGKVVSKLLLLKNHQRDKMAQEIRIHRNLQHKHIVRMDGFFEDPDNVYILLELCPRRSLMELHKRRKYITEPE
T.suis YIKGKFLGKGGFARCYELTNSATNESFAGKVVSKSLLLKRHQKEKMAQEIEIHNKLCHENIVKFYRHFEDDENVYILLELCCRRSLMELHKRRRTITEPE 
D.rerio YMRGRFLGKGGFAKCYEITDMDTKEVFAGKVVPKSMLLKPHQKEKMSTEIAIHKSLDNPHVVGFHGFFEDDDFVYVVLEICRRRSLLELHKRRKAVTEPE
G.gallus YVRGRFLGKGGFARCYELTEAESREVYAGKVVPKSLLAKPHQKEKMSMEIAIHRSLAHRHVVGFQSFFEDGDFVYVVLELCRRRSLLELHKRRKALSEPE 
M.musculus YVRGRFLGKGGFAKCFEISDADTKEVFAGKIVPKSLLLKPHQKEKMSMEISIHRSLAHQHVVGFHDFFEDSDFVFVVLELCRRRSLLELHKRRKALTEPE 
R.norvegicus YVRGRFLGKGGFAKCFEISDSDTKEVFPGKIVPKSLLLKPHQKEKMSMEISIHRSLAHQHVVGFHGFFEDSDFVFVVLELCRRRSLLELHKRRKALTEPE 
C.familiaris YLRGRFLGKGGFAKCFEISDADTKEVFAGKIVPKSLLLKPHQKEKMSMEISIHRSLAHQHIVGFHGFFEDSDFVFVVLELCRRRSLLELHKRRKALTEPE 
O.aries YLRGRFLGKGGFAKCFEISDADTKEVFAGKIVPKSLLLKPHQKEKMSMEISIHRSLAHQHVVGFHGFFEDNDFVFVVLELCRRRSLLELHKRRKALTEPE 
B.taurus YLRGRFLGKGGFAKCFEISDADTKEVFAGKIVPKSLLLKPHQKEKMSMEISIHRSLAHQHVVGFHGFFEDNDFVFVVLELCRRRSLLELHKRRKALTEPE 
H.sapiens PLK1   YVRGRFLGKGGFAKCFEISDADTKEVFAGKIVPKSLLLKPHQREKMSMEISIHRSLAHQHVVGFHGFFEDNDFVFVVLELCRRRSLLELHKRRKALTEPE

C.elegans PLK-1  ARYFTHQIVDGVLYLHDLNIIHRDMKLGNLFLNDDLVVKIGDFGLA
C.elegans PLK-2  ARYFTYQIVEGVLYLHNLKIVHRDLKLGNLFLNDELQVKIGDFGLA
C.briggsae ARYFTHQVVEGVLYLHDLKIIHRDMKLGNLFLNDDLVVKIGDFGLA
P.pacificus ARYFTYQVADAVEYIHAQKIIHRDLKLGNLFINNDMALKIGDFGLA
H.contortus ARYFTHQVCLAVDYLHDKKVIHRDLKLGNLFLNGDLQVKIGDFGLA
N.americanus ARYFTHQVCLAVDYLHDKKVIHRDLKLGNLFLNGELQVKIGDFGLA
A.duodenale ARFFTHQVCLAVDYLHDKKVIHRDLKLGNLFLNGELQVKIGDFGLA
D.viviparus ARYFTHQVCLAVDYLHDKNVIHRDLKLGNLFLNGELQVKIGDFGLA
A.ceylanicum ARFFTHQVCLAVDYLHDKKVIHRDLKLGNLFLNGELQVKIGDFGLA
S.ratti ARYFTKQIVDAVSYLHGRNVIHRDLKLGNLFLSELMDVKVGDFGLA
B.malayi ARYFTKQIVEACEYLHKNKIIHRDLKLGNLFLNEEMEIKVGDFGLA
O.ochengi ARYFTKQIVEACEYLHKNKIIHRDLKLGNLFLNEEMEIKVGDFGLA
L.loa SRYFTKQIVEACEYLHENKIIHRDLKLGNLFLNEEMEIKVGDFGLA
T.suis ARYFLVQIINATAYLHSNRIIHRDMKLGNLFLNDNMTVKLGDFGLA
D.rerio ARYFMRQTIQGVQYLHNNRVIHRDLKLGNLFLNDDMDVKIGDFGLA
G.gallus VRYYLRQIILGCQYLHSQRVIHRDLKLGNLFLSDDMEVKIGDFGLA
M.musculus ARYYLRQIVLGCQYLHRNQVIHRDLKLGNLFLNEDLEVKIGDFGLA
R.norvegicus ARYYLRQIVLGCQYLHRNQVIHRDLKLGNLFLNEDLEVKIGDFGLA
C.familiaris ARYYLRQIVLGCQYLHRNRVIHRDLKLGNLFLNEDLEVKIGDFGLA
O.aries ARYYLRQIVLGCQYLHGNRVIHRDLKLGNLFLNEDLEVKIGDFGLA
B.taurus ARYYLRQIVLGCQYLHGNRVIHRDLKLGNLFLNEDLEVKIGDFGLA
H.sapiens PLK1   ARYYLRQIVLGCQYLHRNRVIHRDLKLGNLFLNEDLEVKIGDFGLA
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Human PLK1 crystal structure Human residue
C. elegans PLK-1 homology model C. elegans residue

Human PLK1 crystal structure Human residue
B.malayi PLK homology model B.malayi residue
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(D) Structure and alignment of BRAF and LIN-45. Structure of PDB: 5CSW (Human BRAF) in green with dabrafenib bound (in 
yellow), aligned to C. elegans LIN-45 homology model in blue. The human and C. elegans kinase domains share 62% identity. 
All residues that are proximal to the inhibitor binding site with side-chains facing inwards are highlighted on the alignment 
(identified from PDB structures 5CSW, 5CT7 and associated C. elegans homology models). Residues of interest are indicated 
on the structure above in dark pink (C. elegans residue) and light pink (human residue).   

Human BRAF crystal structure Human residue
C. elegans LIN-45 homology model C. elegans residue

C.elegans LIN-45  FIIQYKVGSGSFGTVYRGEFFGTVAIKKLNV-VDPTPSQMAAFKNEVAVLKKTRHLNVLLFMGWVREPEIAIITQWCEGSSLYRHIHVQEPRVEFEMGA
C.briggsae FVIHYKVGSGSFGTVYRGEFFGTVAIKKLNV-VDPTPSQMAAFKNEVAVLKKTRHLNVLLFMGWVREPEIAIITQWCEGSSLYRHIHVQEPRVEFEMSA
H.contortus ITLQCKVGSGSFGTVYRGEYFGLVAVKKLNV-GEPTLQQLQAFKNEVAVLKKTRHLNVLLFMGWVREPSLAIVTQWCEGSSLYKHIHVVEPRVEFEMST
N.americanus ITLQCKVGSGSFGTVYRGEYFGLVAVKKLNV-GEPTLQQLQAFKNEVAVLKKTRHLNVLLFMGWVREPSLAIVTQWCEGSSLYKHIHVVEPRVEFEMST
D.viviparus ITLQCKVGSGSFGTVYRGEYFGLVAVKKLNV-GEPTLQQLQAFKNEVAVLKKTRHLNVLLFMGWVREPSLAIVTQWCEGSSLYKHIHVVEPHVEFEMST
A.ceylanicum ITLQCKVGSGSFGTVYRGEYFGLVAVKKLNV-GEPTLQQLQAFKNEVAVLKKTRHLNVLLFMGWVREPSLAIVTQWCEGSSLYKHIHVVEPRVEFEMST
S.ratti VEFGAKIGSGSFGTVYRGHYCGPVAIKKINTRGEPSEAQLVAFKNEVAVLKYIRHGNVLLFMGWCRTPELCIVTQWCEGSSLYKHLHVNEPKWELDIPK
B.malayi VTYYKKIGSGSFGTVYLGSYFGKVAIKKLNV-GEPSPAQLQAFKNEVGVLKKTRHANVLLFMGWLREPDLAIVTQWCEGSSLYRQIHVNEPRVDFEISS
O.ochengi VTYHKKIGSGSFGTVYLGSYFGKVAIKKLNV-GEPSPAQLQAFKNEVGVLKKTRHANVLLFMGWMREPDLAIVTQWCEGSSLYRQIHVNEPRVDFEISS
L.loa VTYHKKIGSGSFGTVYLGSYFGKVAIKKLNV-GEPSPAQLQAFKNEVGVLKKTRHANVLLFMGWMREPDLAIVTQWCEGSSLYRQIHVNEPRVDFEISS
T.trichiura VRFGRKIGSGSFGTVYKGHWFGPVAIKKLNI-GEPGPAQLQAFKNEVAVLKSTRHVNILLFMGWVREPHLAIVTQWCEGSSLYKHLHVNEPRTEFSVYQ
D.rerio ITLGQRIGSGSFGTVYKGKWHGDVAVKMLNV-TAPTPQQLQAFKNEVGVLRKTRHVNILLFMGYTTKPQLAIVTQWCEGSSLYHHLHIIET--KFEMIK
G.gallus ITVGQRIGSGSFGTVYKGKWHGDVAVKMLNV-TAPTPQQLQAFKNEVGVLRKTRHVNILLFMGYSTKPQLAIVTQWCEGSSLYHHLHIIET--KFEMIK
M.musculus ITVGQRIGSGSFGTVYKGKWHGDVAVKMLNV-TAPTPQQLQAFKNEVGVLRKTRHVNILLFMGYSTKPQLAIVTQWCEGSSLYHHLHIIET--KFEMIK
R.norvegicus ITVGQRIGSGSFGTVYKGKWHGDVAVKMLNV-TAPTPQQLQAFKNEVGVLRKTRHVNILLFMGYSTKPQLAIVTQWCEGSSLYHHLHIIET--KFEMIK
C.familiaris ITVGQRIGSGSFGTVYKGKWHGDVAVKMLNV-TAPTPQQLQAFKNEVGVLRKTRHVNILLFMGYSTKPQLAIVTQWCEGSSLYHHLHIIET--KFEMIK
O.aries ITVGQRIGSGSFGTVYKGKWHGDVAVKMLNV-TAPTPQQLQAFKNEVGVLRKTRHVNILLFMGYSTKPQLAIVTQWCEGSSLYHHLHIIET--KFEMIK
B.taurus ITVGQRIGSGSFGTVYKGKWHGDVAVKMLNV-TAPTPQQLQAFKNEVGVLRKTRHVNILLFMGYSTKPQLAIVTQWCEGSSLYHHLHIIET--KFEMIK
H.sapiens BRAF    ITVGQRIGSGSFGTVYKGKWHGDVAVKMLNV-TAPTPQQLQAFKNEVGVLRKTRHVNILLFMGYSTKPQLAIVTQWCEGSSLYHHLHIIET--KFEMIK
H.sapeins ARAF    VQLLKRIGTGSFGTVFRGRWHGDVAVKVLKV-SQPTAEQAQAFKNEMQVLRKTRHVNILLFMGFMTRPGFAIITQWCEGSSLYHHLHVADT--RFDMVQ
H.sapiens RAF1    VMLSTRIGSGSFGTVYKGKWHGDVAVKILKV-VDPTPEQFQAFRNEVAVLRKTRHVNILLFMGYMTKDNLAIVTQWCEGSSLYKHLHVQET--KFQMFQ

C.elegans LIN-45  IIDILKQVSLGMNYLHSKNIIHRDLKTNNIFLMDDMSTVKIGDFGLA
C.briggsae VIDILKQVSLGMNYLHSKNIIHRDLKTNNIFLMDDMSTVKIGDFGLA
H.contortus ILDIFKQITLGMNYLHSKNIIHRDLKTNNIFLMDDMSTVKIGDFGLA
N.americanus ILDIFKQITLGMNYLHSKNIIHRDLKTNNIFLMDDMSTVKIGDFGLA
D.viviparus ILDIFKQITLGMNYLHSKNIIHRDLKTNNIFLMDDMSTVKIGDFGLA
A.ceylanicum ILDIFKQITLGMNYLHSKNIIHRDLKTNNIFLMDDMSTVKIGDFGLA
S.ratti IIDISKQVSNGMGYLHSKGIIHRDLKSNNIFITSD-GTVKIGDFGLA
B.malayi VIDICKQIAQGMNYLHSRHIIHRDLKTNNIFLTDD-GTVKIGDFGLA
O.ochengi VIDICKQIAQGMNYLHSRHIIHRDLKTNNIFLTDD-GTVKIGDFGLA
L.loa VIDICKQIAQGMNYLHSRHIIHRDLKTNNIFLTDD-GTVKIGDFGLA
T.trichiura IVDIAKQTAQGMDYLHSKNIIHRDLKSNNIFLTDD-WTVKVGDFGLA
D.rerio LIDIARQTAQGMDYLHAKSIIHRDLKSNNIFLHED-LTVKIGDFGLA
G.gallus LIDIARQTAQGMDYLHAKSIIHRDLKSNNIFLHED-LTVKIGDFGLA
M.musculus LIDIARQTAQGMDYLHAKSIIHRDLKSNNIFLHED-LTVKIGDFGLA
R.norvegicus LIDIARQTAQGMDYLHAKSIIHRDLKSNNIFLHED-LTVKIGDFGLA
C.familiaris LIDIARQTAQGMDYLHAKSIIHRDLKSNNIFLHED-LTVKIGDFGLA
O.aries LIDIARQTAQGMDYLHAKSIIHRDLKSNNIFLHED-LTVKIGDFGLA
B.taurus LIDIARQTAQGMDYLHAKSIIHRDLKSNNIFLHED-LTVKIGDFGLA
H.sapiens BRAF    LIDIARQTAQGMDYLHAKSIIHRDLKSNNIFLHED-LTVKIGDFGLA
H.sapeins ARAF    LIDVARQTAQGMDYLHAKNIIHRDLKSNNIFLHEG-LTVKIGDFGLA
H.sapiens RAF1    LIDIARQTAQGMDYLHAKNIIHRDMKSNNIFLHEG-LTVKIGDFGLA
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(E) Structure and alignment of AURKB and AIR-2. Structure of PDB: 5EYK (Xenopus laevis AURKB) in green with BI-847325 
bound (in yellow), aligned to C. elegans AIR-2 homology model in blue. The human and C. elegans kinase domains share 
64% identity. All residues that are proximal to the inhibitor binding site with side-chains facing inwards are highlighted on 
the alignment (identified from human structure PDB: 4AF3 and X. laevis structure PDB: 5EYK and associated C. elegans 
homology models). Residues of interest are indicated on the structure above in dark pink (C. elegans residue) and light pink 
(X. laevis residue).   

C.elegans AIR-2  FEIGRPLGKGKFGSVYLARTKTGHFHVAIKVLFKSQLISGGVEH-QLEREIEIQSHLNHPNIIKLYTYFWDAKKIYLVLEYAPGGEMYKQLTVSKRFSEP
C.briggsae FEIGRPLGKGKFGSVYLARTKTGHFHCAIKVLFKSQLISGGVEH-QLEREIEIQSHLQHPNIIRLYNYFWDAKKIYLILEYAPGGEMYKQLTTQKRFTEA
P.pacificus FDIGRPLGKGKFGSVFLARLKNPEYIVVLKILFKSQLVKGHVEH-LLRREIEIQGRLKHPHILSMFNYFWDEKKIYLILEYAEGGDLFSLLNKKRRFDEN
H.contortus FEVGRPLGKGKFGSVYLARVKENRFLVALKVLFKSQLTKSNVEH-QLRREIEIQGHLRHPNILRLYTYFWDEKRIYLVLEYAPGGEMYKFLKKKGRFDET
N.americanus FEIGRPLGKGKFGSVFVARSKEEKVIVALKVLFKEQIRKHNVMH-QVKREIEIQYHLRHPNILRLKGYFHDQQRVYIILEYADGGELYNRLRKKGKLEEP
A.duodenale FEIGRPLGKGKFGSVYLARVKENGFFVALKVLFKSQMSKSSVEH-QLRREIEIQGHLRHPNILRMYTYFWDEKRVYLVLEYAQGGEMYKLLKKRVRFDET
D.viviparus FDIGRPLGKGKFGSVFVARSKEEKIVVALKVLFKDQIEKHNVKH-QVKREIEIQYHLMHPNILRCKGYFHDQQRVYIILEFADGGELYNRLKKKGRLEEP
A.ceylanicum FEIGRPLGKGKFGSVYLARVKENGFLVALKVRFPTSRKSVVFFFAFFFGQVIASTKKSHPNILRMYTYFWDEKRVYLVLEFAQGGELYKLLKKKTRFDET
S.ratti FEVGRPLGKGKFGNVYLARTKKEHFICALKILFKSQLKDNNVEH-QVTREIEIQGHLNHPNILKMYNWFVEDKKIYLVLEYAARGELYKELQKCKRFDEE
B.malayi FEIGRPLGKGKFGNVYLARVKGINFIVALKILFKSQLIKNSVEH-QLRREIEIQAHLRHPHILRMYNYFYDEKRIYLILEYAAGGELYKELQKCGHFDEE
O.ochengi FEIGRPLGKGKFGNVYLARVKGINFIVALKILFKSQLIKNSVEH-QLRREIEIQAHLRHPHILRMYNYFCDEKRIYLILEYAAGGELYKELQKCRHFDEE
L.loa FEIGRPLGKGKFGNVYLARVKGINFIVALKILFKSQLIKNSVEH-QLRREIEIQAHLRHPHILRMYNYFYDEKRIYLILEYAAGGELYKELQKCGHFDEE
T.trichiura FEIGRPLGKGKFGRVYLARERKSKFIIALKMLSKAQIVKSGVEK-QLIREIDIQTHVNHPNVLRLYGWFHDEQHVYLILEYAFHGELFRQLVEQRTLSEK
D.rerio FDIGRPLGKGKFGNVYLARERKLKVVIALKVLFKSQMVKEGVEH-QLRREIEIQSHLRHPNILRFYNYFHDDTRVFLILEYAPRGEMYKELQRYGHFDDQ
X.laevis FDIGRPLGKGKFGNVYLAREKQNKFIMALKVLFKSQLEKEGVEH-QLRREIEIQSHLRHPNILRMYNYFHDRKRIYLMLEFAPRGELYKELQKHGRFDEQ
M.musculus FEIGRPLGKGKFGNVYLAREKKSRFIVALKILFKSQIEKEGVEH-QLRREIEIQAHLKHPNILQLYNYFYDQQRIYLILEYAPRGELYKELQKSRTFDEQ
R.norvegicus FEIGRPLGKGKFGNVYLAREKKSRFIVALKILFKSQIEKEGVEH-QLRREIEIQAHLKHPNILQLYNYFYDQQRIYLILEYAPRGELYKELQKSGTFDEQ
C.familiaris FEIGRPLGKGKFGNVYLAREKKSHFIVALKVLFKSQIEKEGVEH-QLRREIEIQAHLQHPNILRLYNYFYDRRRIYLILEYAPRGELYKELQKSHTFDEQ
O.aries FEIGRPLGKGKFGNVYLAREKKSHFIVALKVLFKSQIEKEGVEH-QLRREIEIQAHLQHPNILRLYNYFYDRRRIYLILEYAPRGELYKELQKSRTFDEQ
B.taurus FEIGRPLGKGKFGNVYLAREKKSHFIVALKVLFKSQIEKEGVEH-QLRREIEIQAHLQHPNILRLYNYFYDRRRIYLILEYAPRGELYKELQKSRTFDEQ
H.sapiens AURKB  FEIGRPLGKGKFGNVYLAREKKSHFIVALKVLFKSQIEKEGVEH-QLRREIEIQAHLHHPNILRLYNYFYDRRRIYLILEYAPRGELYKELQKSCTFDEQ
H.sapiens AURKA  FEIGRPLGKGKFGNVYLAREKQSKFILALKVLFKAQLEKAGVEH-QLRREVEIQSHLRHPNILRLYGYFHDATRVYLILEYAPLGTVYRELQKLSKFDEQ
H.sapiens AURKC  FEIGRPLGKGKFGNVYLARLKESHFIVALKVLFKSQIEKEGLEH-QLRREIEIQAHLQHPNILRLYNYFHDARRVYLILEYAPRGELYKELQKSEKLDEQ

C.elegans AIR-2  TAA-----KYMYEIADALSYCHRKNVIHRDIKPENLLIGSQGELKIGDFGWSVHAPSNKRQTMCGTMDYLPPEMVNGAD
C.briggsae MAG-----KYMYEIADALSYCHRKNVIHRDIKPENLLIGAQGELKIGDFGWSVHAPSNKRQTMCGTMDYLPPEMVNGNS
P.pacificus TVA-----KYIFQMADALEFCHSRDVFHRDIKPENILIGSEGELKLSDFGWSVHAPSRRRQTMCGTLDYLPPEMVNREE
H.contortus TAA-----VFMFQMADALKYCHEKKVIHRDIKPENLLIGDNGELKIADFGWSVHAPKQKRQTMCGTLDYLPPEMVSGEE
N.americanus EAA-----RYVHQLADALSYCHAKRVIHRDIKPENILLDQRGNVKIADFGWAVVSSHSRRQTVCGTLDYLPPEMIGGKS
A.duodenale TAAVEDDFQFMFQMADALNYCHTKNVIHRDIKPENLLIGDEGQLKIADFGWSVHAPSKKRFTMCGTLDYLPPEMVAGKE
D.viviparus EAA-----KYVRQLADALSYCHAKKVIHRDIKPENILLDRKGNVKIADFGWAVVSSHSRRETICGTLDYLPPEMICGGT
A.ceylanicum TAA-----VFMFQMADALNYCHTKNVIHRDIKPENLLIGDEGQLKIADFGWSVHAPTKKRLTMCGTLDYLPPEMVAGEE
S.ratti RSA-----KYILQVADALNYCHSKNVIHRDLKPENILIGIQGELKIADFGWSVHSPSDNRKTLCGTLDYLPPEIVMGFK
B.malayi RTA-----KLMFQMADALSYCHDKKVIHRDIKPENLLLGMFGELKIADFGWSVHAPSSRRETMCGTLDYLPPEMVRGEK
O.ochengi RTA-----KLMFQMADALSYCHDKKVIHRDIKPENLLLGMFGELKIADFGWSVHAPSSRRQTMCGTLDYLPPEMVRGEK
L.loa RTA-----KLMFQMADALSYCHDKKVIHRDIKPENLLLGMFGELKIADFGWSVHAPSSRRETMCGTLDYLPPEMVRGEK
T.trichiura QAA-----KYIYQMADALIYLHKKGVIHRDIKPENILIDYHGNLKIADFGWSVHAPSSMHGTMCGTLDYLPPEMVRHHK
D.rerio RTA-----TYMEEVSDALQYCHEKKVIHRDIKPENLLLGYRGELKIADFGWSVHAPSLRRRTMCGTLDYLPPEMIEGHS
X.laevis RSA-----TFMEELADALHYCHERKVIHRDIKPENLLMGYKGELKIADFGWSVHAPSLRRRTMCGTLDYLPPEMIEGKT
M.musculus RTA-----TIMEELSDALTYCHKKKVIHRDIKPENLLLGLQGELKIADFGWSVHAPSLRRKTMCGTLDYLPPEMIEGRM
R.norvegicus RTA-----TIMEELSDALMYCHKKKVIHRDIKPENLLLGLQGELKIADFGWSVHAPSLRRKTMCGTLDYLPPEMIEGRM
C.familiaris RTA-----TIMEELADALMYCHGKKVIHRDIKPENLLLGLQGELKIADFGWSVHAPSLRRKTMCGTLDYLPPEMIEGRM
O.aries RTA-----TIMEELADALTYCHAKKVIHRDIKPENLLLGLRGELKIADFGWSVHAPSLRRKTMCGTLDYLPPEMIEGRT
B.taurus RTA-----TIMEELADALTYCHAKKVIHRDIKPENLLLGLRGELKIADFGWSVHAPSLRRKTMCGTLDYLPPEMIEGRT
H.sapiens AURKB  RTA-----TIMEELADALMYCHGKKVIHRDIKPENLLLGLKGELKIADFGWSVHAPSLRRKTMCGTLDYLPPEMIEGRM
H.sapiens AURKA  RTA-----TYITELANALSYCHSKRVIHRDIKPENLLLGSAGELKIADFGWSVHAPSSRRTTLCGTLDYLPPEMIEGRM
H.sapiens AURKC  RTA-----TIIEELADALTYCHDKKVIHRDIKPENLLLGFRGEVKIADFGWSVHTPSLRRKTMCGTLDYLPPEMIEGRT

X. laevis AURKB crystal structure  X. laevis residue
C. elegans AIR-2 homology model C. elegans residue
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(F) Structure and alignment of MTOR and LET-363. Structure of PDB: 4JSX (Human MTOR) in green with Torin 2 bound (in 
yellow), aligned to C. elegans LET-363 homology model in blue. The human and C. elegans kinase domains share 62% 
identity. All residues that are proximal to the inhibitor binding site with side-chains facing inwards are highlighted on the 
alignment (identified from PDB structures 4JSX, 4JSV and associated C. elegans homology models). Residues of interest are 
indicated on the structure above in dark pink (C. elegans residue) and light pink (human residue).   

C.elegans LET-363  YQFLLKGHEDPRQDERVMQLFGLVNTLLANNSETCRRNLTIQRYSIVALSKDSGLIGWVPNCDTLHTLVKEYREKKAKIPLSIEHKTLQKLSLETEHLTL
C.briggsae YQFLLKGHEDPRQDERVMQLFGLVNTLLANNSETCRRNLTIQRYSIVALSKDSGLIGWVPNCDTLHTLVKEYREKKAKIPLSIEHKTLQKLTQDTERLTT
P.pacificus YSFLLKGHEDPRQDERVMQFFGLINTLLLHNGDTSRRNVTIERYSITALSQKSGLIGWVPDCDTLHSLIKEYRERK-KVDLLMEHKIMTSSTIHLDNLTI
H.contortus YAFLLKGHEDPRQDERVMQLFGLINTLLVNNAETCRRNLTIQRYSIVALSHNSGLIGWVPDCDTLHSLVRDYRDKK-KISLSLEHKIMQSLAQDTEQVTL
A.duodenale YAFLLKGHEDPRQDERVMQLFGLINTLLVNNAETCRRNLTIQRYSIVALSHNSGLIGWVPDCDTLHSLVRDYRDKK-KVSLSLEHKVMQSLAQDTEQVTL
A.ceylanicum YAFLLKGHEDPRQDERVMQLFGLINTLLVNNAETCRRNLTIQRYSIVALSHNSGLIGWVPDCDTLHSLVRDYRDKK-KVSLSLEHKVMQSLAQDTEQVTL
S.ratti YCFLLKGHEDPRQDERVMQLFGLINTLFNKDRRTYRRNLDIQRYSIIALNETCGLIGWLPNCDTLHSLIKDYRDKD-NINISAEHTAMQSYVIDLEKCNL
B.malayi YIFLLKGHEDPRQDERVMQLFGLVNTLLLHQGDTSRRNLTIQRYSIIALNQNSGLIGWVPNCDTLHSLIRDYREKK-GILLSMEHKIMQSFAHDLDQMTL
O.ochengi YIFLLKGHEDPRQDERVMQLFGLVNTLLLHQGDTSRRNLTIQRYSIIALNQNSGLIGWVPNCDTLHSLIRDYREKK-GILLSMEHKIMQNFANDLDQMTL
L.loa YIFLLKGHEDPRQDERVMQLFGLVNTLLLHQGDTSRRNLTIQRYSIIALNQNSGLIGWVPNCDTLHSLIRDYREKK-GILLSMEHKIMQNFAHDLDQMTL
T.trichiura YWFLLKGHEDPRQDERVMQLFGLINTMLLENPMTCRRNLTISRYSIIPLSQNSGLIGWMPNCDTLHALLRDYREKK-KILLNIEHKLMQRMSPDFEHLTV
D.rerio FMFLLKGHEDLRQDERVMQLFGLVNTLLANDPASLRKNLSIQRYAVIPLSTNSGLIGWVPHCDTLHALIRDYREKK-KILLNIEHRIMLRMAPDYDHLTL
G.gallus FVFLLKGHEDLRQDERVMQLFGLVNTLLANDPTSLRKNLSIQRYAVIPLSTNSGLIGWVPHCDTLHALIRDYREKK-KILLNIEHRIMLRMAPDYDHLTL
M.musculus FVFLLKGHEDLRQDERVMQLFGLVNTLLANDPTSLRKNLSIQRYAVIPLSTNSGLIGWVPHCDTLHALIRDYREKK-KILLNIEHRIMLRMAPDYDHLTL
R.norvegicus FVFLLKGHEDLRQDERVMQLFGLVNTLLANDPTSLRKNLSIQRYAVIPLSTNSGLIGWVPHCDTLHALIRDYREKK-KILLNIEHRIMLRMAPDYDHLTL
C.familiaris FVFLLKGHEDLRQDERVMQLFGLVNTLLANDPTSLRKNLSIQRYAVIPLSTNSGLIGWVPHCDTLHALIRDYREKK-KILLNIEHRIMLRMAPDYDHLTL
O.aries FVFLLKGHEDLRQDERVMQLFGLVNTLLANDPTSLRKNLSIQRYAVIPLSTNSGLIGWVPHCDTLHALIRDYREKK-KILLNIEHRIMLRMAPDYDHLTL
B.taurus FVFLLKGHEDLRQDERVMQLFGLVNTLLANDPTSLRKNLSIQRYAVIPLSTNSGLIGWVPHCDTLHALIRDYREKK-KILLNIEHRIMLRMAPDYDHLTL
H.sapiens MTOR     FVFLLKGHEDLRQDERVMQLFGLVNTLLANDPTSLRKNLSIQRYAVIPLSTNSGLIGWVPHCDTLHALIRDYREKK-KILLNIEHRIMLRMAPDYDHLTL

C.elegans LET-363  MQKLQLFESALSVTQGEDLRHVLWLKSPSSEVWFDRRTNYTRSVACMSMVGYILGLGDRHPSNLMLDRLTGKVVHIDFGD
C.briggsae MQKLQCFESALAATQGEDLRQVLWLKSPSSEVWFDRRTNYTRSVACMSMVGYILGLGDRHPSNLMLDRLTGKIVHIDFGD
P.pacificus PQKIQLFEMSLRTSNGEELADILWLKSPSSEIWFERRTNYTRSMACMSMVGHILGLGDRHPSNVMLDRESGKIVHIDFGD
H.contortus MQKVQLFERALASTTGDDLQQILWLKSPSSEVWFDRRTNYTRSMACMSMVGYILGLGDRHPSNLMLDRLTGKIVHIDFGD
A.duodenale MQKVQLFERALASTTGDDLQHILWLKSPSSEVWFDRRTNYTRSMACMSMVGYILGLGDRHPSNLMLDRLTGKIVHIDFGD
A.ceylanicum MQKVQLFERALASTTGDDLQHILWLKSPSSEVWFDRRTNYTRSMACMSMVGYILGLGDRHPSNLMLDRLTGKIVHIDFGD
S.ratti MMKVEAFKNALTATSGEDLRQTLWLKSPNSEIWFERRTNYTRSMAVMSMVGYLIGLGDRHPSNLMLDRLSGKIVHIDFGD
B.malayi LQKVQVFHHALEMTSGNDLQQILWLKSPNSEIWFDRRTNYTRSMACMSMVGYILGLGDRHPSNLMLDRISGKIVHIDFGD
O.ochengi LQK--VFQHALEMTSGNDLQQILWLKSPNSEIWFDRRTNYTRSMACMSMVGYILGLGDRHPSNLMLDRISGKIVHIDFGD
L.loa LQKVQVFQHALELTSGNDLQQILWLKSPNSEIWFDRRTNYTRSMACMSMVGYILGLGDRHPSNLMLDRVSGKIVHIDFGD
T.trichiura VQKIEVFEHALEHTTGDDLRRILWLKSPSSEVWFERRTTYTRSLATVSMVGYILGLGDRHPSNLMLDRMSGKMVHIDFGD
D.rerio MEKVEVFEHAVNNTAGDDLAKLLWLKSPSSEVWFDRRTNYTRSLAVMSMVGYILGLGDRHPSNLMLDRLSGKILHIDFGD
G.gallus MQKVEVFEHAVNNTAGDDLAKLLWLKSPSSEVWFDRRTNYTRSLAVMSMVGYILGLGDRHPSNLMLDRLSGKILHIDFGD
M.musculus MQKVEVFEHAVNNTAGDDLAKLLWLKSPSSEVWFDRRTNYTRSLAVMSMVGYILGLGDRHPSNLMLDRLSGKILHIDFGD
R.norvegicus MQKVEVFEHAVNNTAGDDLAKLLWLKSPSSEVWFDRRTNYTRSLAVMSMVGYILGLGDRHPSNLMLDRLSGKILHIDFGD
C.familiaris MQKVEVFEHAVNNTAGDDLAKLLWLKSPSSEVWFDRRTNYTRSLAVMSMVGYILGLGDRHPSNLMLDRLSGKILHIDFGD
O.aries MQKVEVFEHAVNNTAGDDLAKLLWLKSPSSEVWFDRRTNYTRSLAVMSMVGYILGLGDRHPSNLMLDRLSGKILHIDFGD
B.taurus MQKVEVFEHAVNNTAGDDLAKLLWLKSPSSEVWFDRRTNYTRSLAVMSMVGYILGLGDRHPSNLMLDRLSGKILHIDFGD
H.sapiens MTOR     MQKVEVFEHAVNNTAGDDLAKLLWLKSPSSEVWFDRRTNYTRSLAVMSMVGYILGLGDRHPSNLMLDRLSGKILHIDFGD

Human MTOR crystal structure  Human residue
C. elegans LET-363 homology model C. elegans residue
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(G) Structure and alignment of CDK1 and CDK-1 Structure of PDB: 4Y72 (Human CDK1) in green with inhibitor bound (in 
yellow), aligned to C. elegans CDK-1 homology model in blue. The human and C. elegans kinase domains share 67% identity. 
All residues that are proximal to the inhibitor binding site with side-chains facing inwards are highlighted on the alignment 
(identified from PDB structures 4Y72, 6GU4 and associated C. elegans homology models). Residues of interest are indicated 
on the structure above in dark pink (C. elegans residue) and light pink (human residue).   

C.elegans CDK-1  FTKLEKIGEGTYGVVYKGKNRRTNAMVAMKKIRLESEDEGVPSTAVREISLLKEL-QHPNVVGLEAVIMQENRLFLIFEFLSFDLKRYMDQLGKDEYLPL
C.briggsae FTKLEKIGEGTYGVVYKGRNRRTQAMVAMKKIRLESEDEGVPSTAVREISLLKEL-QHPNVVGLEAVIMQENRLYLIFEFLSYDLKRYMDTLSKEEYLPS
P.pacificus FVKIEKIGEGTYGVVYKGRNRQTNKLVAMKKIRLESEDEGIPSTAVREISLLREL-RHPNIVNLEDVIMQENRLYLIFEFLSMDLKKYLDTLKSDEFLSE
H.contortus FVKLDKIGEGTYGVVYKGKHKKTNKLVAMKKIRLEGEDEGVPSTAIREISLLKEL-THPNVVALEDVIMQENRLYLIFEFLSMDLKRYLDQLPADKRLPP
N.americanus FADLRKIGEGTYGIVFKGVHKRSGKLVALKKISLERDNEGVPSTCIREICLLKDL-NHRNIVRLYDVIHSGMQLYLVFEFIDRDLKTLLDKLPGK-RLPV
A.duodenale YVKLDKIGEGTYGVVYKAEHKETRQLVAIKKIRLEFEDEGIPATALREISMLREL-DHPNIVKLIGISIQESRLYLIFEFVMMDLRKFLDLLPNEGHVPP
D.viviparus FIKLDKIGEGTYGVVYKGKHKRTNKLVAMKKIRLEGEDEGVPSTAIREISLLKEL-KHPNVVELEDVIMQENRLYLIFEFLSMDLKRYLDQLPSDKRLPA
A.ceylanicum FVKLDKIGEGTYGVVYKGKHKKTNKLVAMKKIRLEGEDEGVPSTAIREISLLREL-KHPNVVALEDVIMQENRLYLIFEFLSMDLKRYLDQLPSDKQLPL
S.ratti YLKLEKIGEGTYGVVYKARDVRTNELVALKKIRLEGEDEGVPSTAVREIAMLREL-QHPNIVFLKAIIMEEKRLYLVFEYLTMDLKRYIDQIPDDKTMDK
B.malayi YSRVEKIGEGTYGVVYKGIDKRSGKMVAMKKIRLENEDEGVPATAIREISLLREL-THPNIVALEEIILEENRLYLIFEFLYMDLKKYIDTVPDSELMNK
O.ochengi YSRIEKIGEGTYGVVYKGIDKRSGKMVAMKKIRLENEDEGVPATAIREISLLREL-THPNIVGLEEIILEENRLYLIFEFLHMDLKKYIDTIPDSELMDK
L.loa YSRIEKIGEGTYGVVYKGIDKRSGKMVAMKKIRLENEDEGVPATAIREISLLREL-THPNIVALEEIILEENRLYLIFEFLYMDLKKYIDTVPDCELMNK
T.trichiura IQKLEKIGEGTYGVVYKALSRSTGQYVALKKIRLENEEDGIPSTALREICLLQELDGHPNVVKLEQVIMEENRLYLIFEYLSMDLRKYMDMLSPGKMLDK
D.rerio YLKIEKIGEGTYGVVYKGRNKTTGQVVAMKKIRLESEEEGVPSTAVREISLLKEL-QHPNVVRLLDVLMQESKLYLVFEFLSMDLKKYLDSIPSGEFMDP
G.gallus YTKIEKIGEGTYGVVYKGRHKTTGQVVAMKKIRLESEEEGVPSTAIREISLLKEL-HHPNIVCLQDVLMQDARLYLIFEFLSMDLKKYLDTIPSGQYLDR
M.musculus YIKIEKIGEGTYGVVYKGRHRVTGQIVAMKKIRLESEEEGVPSTAIREISLLKEL-RHPNIVSLQDVLMQDSRLYLIFEFLSMDLKKYLDSIPPGQFMDS
R.norvegicus YIKIEKIGEGTYGVVYKGRHRTTGQIVAMKKIRLESEEEGVPSTAIREISLLKEL-RHPNIVSLQDVLMQDSRLYLIFEFLSMDLKKYLDSIPPGQFMDS
C.familiaris YTKIEKIGEGTYGVVYKGRHKTTGQVVAMKKIRLESEEEGVPSTAIREISLLKEL-RHPNIVSLQDVLMQDSRLYLIFEFLSMDLKKYLDSIPPGQFMDS
O.aries YTKIEKIGEGTYGVVYKGRHKTTGQVVAMKKIRLESEEEGVPSTAIREISLLKEL-RHPNIVSLQDVLMQDSRLYLIFEFLSMDLKKYLDSIPPGQFMDS
B.taurus YTKIEKIGEGTYGVVYKGRHKTTGQVVAMKKIRLESEEEGVPSTAIREISLLKEL-RHPNIVSLQDVLMQDSRLYLIFEFLSMDLKKYLDSIPPGQFMDS
H.sapiens CDK1   YTKIEKIGEGTYGVVYKGRHKTTGQVVAMKKIRLESEEEGVPSTAIREISLLKEL-RHPNIVSLQDVLMQDSRLYLIFEFLSMDLKKYLDSIPPGQYMDS

C.elegans CDK-1  ETLKS-YTFQILQAMCFCHQRRVIHRDLKPQNLLVDNNGAIKLADFGLARAIGIPIRVYTHEVVTLWYRAPEILMGAQRY
C.briggsae ETLKS-YTFQILQAMCFCHQRRVIHRDLKPQNLLVDEKGAIKLADFGLARAIGIPIRVYTHEVVTLWYRAPEILMGAQRY
P.pacificus ATLKS-YLMQICQAMCFCHQRRVIHRDLKPQNLLVDGKGTIKLADFGLARAIGIPVRVYTHEVVTLWYRAPEVLLGGQRY
H.contortus AECKS-YMFQICQATCFAHQRRVIHRDLKPQNLLVDGKGAIKLADFGLARAIGIPVRVYTHEVVTLWYRAPEILLGTQRY
N.americanus RHAKS-FLWQLLQALAYCHTRRVLHRDLKPQNLLVDNSGVIKLADFGLARNFSIPSRVYTHEVVTLWYRAPEILLGGRYY
A.duodenale STVKR-IAFQTCQAICFMHQRRIVHRDLKPQNLLVDENGVIKIADFGLSRSINVPIRVYTHEVVTLWYRAPEILLGANRY
D.viviparus AECKS-YMFQICQAICFAHQRRVIHRDLKPQNLLVDGKGAIKLADFGLARAIGIPVRVYTHEVVTLWYRAPEILLGTQRY
A.ceylanicum AECKS-YMFQICQAICFAHQRRVIHRDLKPQNLLVDGKGAIKLADFGLARAIGIPVRVYTHEVVTLWYRAPEILLGTQRY
S.ratti YLMKS-YLYQLCQGMCFAHQRRIFHRDLKPQNLLVDSSGCLKVADFGLARSIGIPLRAYTHEIVTLWYRAPEIILGVRRY
B.malayi ELQKS-YLYQILQAICFCHQRRVLHRDLKPQNLLVDQNGAIKLADFGLARAIGIPIRAYTHEIVTLWYRAPEVLLGATRY
O.ochengi TLQKS-YLYQILQAICFCHQRRVLHRDLKPQNLLVDKNGAIKLADFGLARAIGIPIRAYTHEIVTLWYRAPEVLLGATRY
L.loa ELQKS-YLYQILQAICFCHQRRVLHRDLKPQNLLVDQNGAIKLADFGLARAIGIPIRAYTHEIVTLWYRAPEVLLGATRY
T.trichiura DLVKAYYLYQITDGICFCHMRRIMHRDLKPQNLLIDEKGTIKLADFGLARCVGVPVRPYTHEVVTLWYRAPEVLLGCQRY
D.rerio MLVKS-YLYQILEGILFCHCRRVLHRDLKPQNLLIDNKGVIKLADFGLARAFGVPVRVYTHEVVTLWYRAPEVLLGASRY
G.gallus SRVKS-YLYQILQGIVFCHSRRVLHRDLKPQNLLIDDKGVIKLADFGLARAFGIPVRVYTHEVVTLWYRSPEVLLGSARY
M.musculus SLVKS-YLHQILQGIVFCHSRRVLHRDLKPQNLLIDDKGTIKLADFGLARAFGIPIRVYTHEVVTLWYRSPEVLLGSARY
R.norvegicus SLVKS-YLYQILQGIVFCHSRRVLHRDLKPQNLLIDDKGTIKLADFGLARAFGIPIRVYTHEVVTLWYRSPEVLLGSARY
C.familiaris SLVKS-YLYQILQGIVFCHSRRVLHRDLKPQNLLIDDKGTIKLADFGLARAFGIPIRVYTHEVVTLWYRSPEVLLGSARY
O.aries SLVKS-YLYQILQGIVFCHSRRVLHRDLKPQNLLIDDKGTIKLADFGLARAFGIPIRVYTHEVVTLWYRSPEVLLGSARY
B.taurus SLVKS-YLYQILQGIVFCHSRRVLHRDLKPQNLLIDDKGTIKLADFGLARAFGIPIRVYTHEVVTLWYRSPEVLLGSARY
H.sapiens CDK1   SLVKS-YLYQILQGIVFCHSRRVLHRDLKPQNLLIDDKGTIKLADFGLARAFGIPIRVYTHEVVTLWYRSPEVLLGSARY
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Human CDK1 crystal structure  Human residue
C. elegans CDK-1 homology model C. elegans residue
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(H) Structure and alignment of MAPK14 and PMK-1. Structure of PDB: 6SFO (Human MAPK14) in green with SR-318 bound 
(in yellow), aligned to C. elegans PMK-1 homology model in blue. The human and C. elegans kinase domains share 71% 
identity. All residues that are proximal to the inhibitor binding site with side-chains facing inwards are highlighted on the 
alignment (identified from PDB structures 6SFO, 3ZS5, 1DI9, 1KV2 and associated C. elegans homology models). Residues of 
interest are indicated on the structure above in dark pink (C. elegans residue) and light pink (human residue).   

C.elegans PMK-1   YINLTPIGTGAYGTVCAAECTRSGTRVAIKKFNRPFQSIIHARRTYR-------------ELRLLRCMCHENIIDLLDVFTPNENVNDIEDVYFVSMLMG
C.briggsae YINLTPIGTGAYGTVCAAECTRSGTRVAIKKFNRPFQSIIHARRTFR-------------ELRLLRCMRHENIIDLLDVFTPNENMNDIEDVYFVSMLMG
P.pacificus YINLTPVGTGAYGMVCSAEDTRTGQKVAIKKFSRPFQSAIHAKRTCR-------------ELKLLRNMEHENVIDMIDCFTPNISAATLDDVYFVSLLMG
H.contortus YQNLTPVGTGAYGTVCAAECLRTNTRVAIKKFNRPFQSIIHARRTYR-------------ELRLLRGMDHENVIDMLDVFTPDASCEQLTDVYFVSMLMG
N.americanus YQNLTPIGTGAYGTVCAAECLRTNTRVAIKKFSRPFQSVIHARRTYRFAHFLKRLFDRLRELRLLRNMDHENVIDMLDVFTPDACCEQLTDVYFVSMLMG
A.duodenale YQNLTPIGTGAYGTVCAAECLRTNTRVAIKKFSRPFQSVIHARRTYRCRTES--------------------WLHP--------FPAFRINLYFVSMLMG
D.viviparus -------------------------------------------------------------------MDHENIIDMLDVFTPDATCEQLTDVYFVSMLMG
A.ceylanicum YQNLTPIGTGAYGTVCAAECLRTNTRVAIKKFSRPFQSVIHARRTYR-------------ELRLLRNMDHENVIDMLDVFTPDASWDQLTDVYFVSMLMG
S.ratti YQNLTLIGTGAYGCVCSTECTITKEKYAIKKITRPFDSPIHANRTHR-------------ELRLLRLMNHENVISLHDVFTSTPTFSKFNDIYLVTSLMG
B.malayi YQNLTPVGTGAYGTVCAAECRPTGEKVAIKKFSRPFQSAIHAKRTHR-------------ELKLLRSMNHENIIDMLDVFTPDINATSLQDVYFVSMLMG
O.ochengi YQNLTPVGTGAYGTVCAAECRLTGEKVAIKKFSRPFQSAIHAKRTHR-------------ELKLLRSMNHENIIDMLDVFTPDINAASLQDVYFVSMLMG
L.loa YQNLTPVGTGAYGTVCAAECRLTGEKVAIKKFSRPFQSAIHAKRTHR-------------ELKLLRSMNHENIIDMLDVFTPDINAASLQDVYFVSMLMG
T.trichiura YEDMVPVGHGAYGCVCSAVDSATGEKVAIKKLMRPFLTAVHGKRTYR-------------EVKVLRHMDHENVIDLVDLFTPDENSEGLNNVYLVSSLMG
D.rerio YQNLSPVGSGAYGSVCSAFDGKAGLRVAVKKLSRPFQSIIHAKRTYR-------------ELRLLKHMKHENVIGLLDVFSPATSLEEFNDVYLVTHLMG
G.gallus YQNLSPVGSGAYGSVCSAFDTKTGLRVAVKKLSRPFQSIIHAKRTYR-------------ELRLLKHMKHENVIGLLDVFTPAKSLEEFNDVYLVTHLMG
M.musculus YQNLSPVGSGAYGSVCAAFDTKTGHRVAVKKLSRPFQSIIHAKRTYR-------------ELRLLKHMKHENVIGLLDVFTPARSLEEFNDVYLVTHLMG
R.norvegicus YQNLSPVGSGAYGSVCAAFDTKTGHRVAVKKLSRPFQSIIHAKRTYR-------------ELRLLKHMKHENVIGLLDVFTPARSLEEFNDVYLVTHLMG
C.familiaris YQNLSPVGSGAYGSVCAAFDTKTGLRVAVKKLSRPFQSIIHAKRTYR-------------ELRLLKHMKHENVIGLLDVFTPARSLEEFNDVYLVTHLMG
O.aries YQNLSPVGSGAYGSVCAAFDTKTGLRVAVKKLSRPFQSIIHAKRTYR-------------ELRLLKHMKHENVIGLLDVFTPARSLEEFNDVYLVTHLMG
B.taurus YQNLSPVGSGAYGSVCAAFDTKTGLRVAVKKLSRPFQSIIHAKRTYR-------------ELRLLKHMKHENVIGLLDVFTPARSLEEFNDVYLVTHLMG
H.sapiens MAPK14  YQNLSPVGSGAYGSVCAAFDTKTGLRVAVKKLSRPFQSIIHAKRTYR-------------ELRLLKHMKHENVIGLLDVFTPARSLEEFNDVYLVTHLMG
H.sapiens MAPK11  LQGLRPVGSGAYGSVCSAYDARLRQKVAVKKLSRPFQSLIHARRTYR-------------ELRLLKHLKHENVIGLLDVFTPATSIEDFSEVYLVTTLMG           

C.elegans PMK-1   ADLSNILKIQRLNDDHIQFLVYQILRGLKYIHSADIIHRDLKPSNIAVNEDCELKILDFGLARQTDSEMTGYVATRWYRA
C.briggsae ADLSNILKIQRLNDDHIQFLVYQILRGLKYIHSADIIHRDLKPSNIAVNEDCELKILDFGLARQTDSEMTGYVATRWYRA
P.pacificus ADLSNILKIQRLTDDHIQFLVYQILRGLKYIHSAGIIHRDLKPSNIAVNEDCELKILDFGLARQTDSEMTGYVATRWYRA
H.contortus ADLSNILKIQRLNDDHIQFLVYQTLRGLKYIHSAGIIHRDLKPSNIAVNEDCELKILDFGLARQTDNEMTGYVATRWYRA
N.americanus ADLSNILKIQRLNDEHIQFLVYQILRGLKYIHSAGIIHRDLKPSNIAVNEDCELKILDFGLARQTDNEMTGYVATRWYRA
A.duodenale ADLSNILKIQRLNDEHIQFLVYQILRGLKYIHSAGIIHRDLKPSNIAVNEDCELKILDFGLARQTDNEMTGYVATRWYRA
D.viviparus ADLSNILKIQRLNDDHIQFLVYQTLRGLKYIHSAGIIHRDLKPSNIAVNEDCELKILDFGLARQTDNEMTGYVATRWYRA
A.ceylanicum ADLSNILKIQRLNDEHIQFLVYQILRGLKYIHSAGIIHRDLKPSNIAVNEDCELKILDFGLARQTDNEMTGYVATRWYRA
S.ratti ADLSDILKIQKLSDEHVQFLVYQILRALKYIHSAGIIHRDLKPSNIAVNEDCELRILDFGLARHTESEMTGYVATRWYRA
B.malayi ADLSSILKIQRLSDDHIQFLVYQILRGLKYIHSAGLIHRDLKPSNIAVNEDCELKILDFGLARQTDSEMTGYVATRWYRA
O.ochengi ADLSSILKIQRLSDDHIQFLVYQILRGLKYIHSAGLIHRDLKPSNIAVNEDCELKILDFGLARQTDSEMTGYVATRWYRA
L.loa ADLSSILKIQRLSDDHIQFLVYQILRGLKYIHSAGLIHRDLKPSNIAVNEDCELKILDFGLARQTDSEMTGYVATRWYRA
T.trichiura SDLGNILKIQQLTDDHVQFLVYQILRGLKYIHSAGIIHRDLKPSNIAVNEDCELRILDFGLARQADDEMTGYVATRWYRA
D.rerio ADLNNIVKCQKLTDDHVQFLIYQILRALKYIHSADIIHRDLKPSNLAVNEDCELKILDFGLARLTDDEMTGYVATRWYRA
G.gallus ADLNNIVKCQKLTDDHVQFLIYQILRGLKYIHSADIIHRDLKPSNLAVNEDCELKILDFGLARHTDDEMTGYVATRWYRA
M.musculus ADLNNIVKCQKLTDDHVQFLIYQILRGLKYIHSADIIHRDLKPSNLAVNEDCELKILDFGLARHTDDEMTGYVATRWYRA
R.norvegicus ADLNNIVKCQKLTDDHVQFLIYQILRGLKYIHSADIIHRDLKPSNLAVNEDCELKILDFGLARHTDDEMTGYVATRWYRA
C.familiaris ADLNNIVKCQKLTDDHVQFLIYQILRGLKYIHSADIIHRDLKPSNLAVNEDCELKILDFGLARHTDDEMTGYVATRWYRA
O.aries ADLNNIVKCQKLTDDHVQFLIYQILRGLKYIHSADIIHRDLKPSNLAVNEDCELKILDFGLARHTDDEMTGYVATRWYRA
B.taurus ADLNNIVKCQKLTDDHVQFLIYQILRGLKYIHSADIIHRDLKPSNLAVNEDCELKILDFGLARHTDDEMTGYVATRWYRA
H.sapiens MAPK14  ADLNNIVKCQKLTDDHVQFLIYQILRGLKYIHSADIIHRDLKPSNLAVNEDCELKILDFGLARHTDDEMTGYVATRWYRA
H.sapiens MAPK11  ADLNNIVKCQALSDEHVQFLVYQLLRGLKYIHSAGIIHRDLKPSNVAVNEDCELRILDFGLARQADEEMTGYVATRWYRA                   
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Human MAPK14 crystal structure  Human residue
C. elegans PMK-1 homology model C. elegans residue
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(I) Structure and alignment of SRC and SRC-1. Structure of PDB: 6ATE (Human SRC) in green with inhibitor bound (in yellow), 
aligned to C. elegans SRC-1 homology model in blue. The human and C. elegans kinase domains share 63% identity. All 
residues that are proximal to the inhibitor binding site with side-chains facing inwards are highlighted on the alignment 
(identified from PDB structures 6ATE, 4MXO and associated C. elegans homology models). Residues of interest are indicated 
on the structure above in dark pink (C. elegans residue) and light pink (human residue).   

Human SRC crystal structure  Human residue
C. elegans SRC-1 homology model C. elegans residue

C.elegans SRC-1  LHLKRKLGDGNFGEVWYGKWRGI-VEVAIKTMKPGTMSPEAFLQEAQIMKQCDHPNLVKLYAVCTREEPFYIITEYMINGSLLQYLRT--D-GSTLGIQALV
C.briggsae LHLKRKLGDGNFGEVWYGKWRGI-VEVAIKTMKPGTMSPEAFLQEASIMKQCDHPNLVKLYAVCTREEPFYIITEYMINGSLLHYLRN--D-GSTLGIQALV
P.pacificus LQLLKKLGGGNFGTVYYGRWRGV-VEVAIKSMKAGNTSVSQFLQEAAILKRCDHPNLVKLYAVCTKDKPLYIVTEFMPNGSLSYFCRTLYANGEKIALEIQV
H.contortus LQLKRKLGDGNFGEVWYGKWRGI-VEVAIKTMKPGTMSPEAFLGEAQIMKQCDHPNLVKLYAVCTREEPFYIITEYMCNGSLLHYLRN--E-GAALGIQALV
N.americanus LQLKRKLGDGNFGEVWYGKWRGI-VEVAIKTMKPGTMSPEAFLGEAQIMKQCDHPNLVKLYAVCTREEPFYIITEYMCNGSLLHYLRN--E-GAALGIQALV
A.duodenale -------------EVWEGRWNST-VPVAVKKLKSGTADPVDFLAEAQIMKRLRHPKLLTLYAVCTKDQPILIVTELMQE-NLLTFLQ---GKGRQCNLPQLV 
D.viviparus LQLKRKLGDGNFGEVWYGKWRGI-VEVAIKTMKPGTMSPEAFLGEAQIMKQCDHPNLVKLYAVCTREEPFYIITEYMCNGSLLHYLRN--E-GAALGIQALV
A.ceylanicum LQLKRKLGDGNFGEVWYGKWRGI-VEVAIKTMKPGTMSPEAFLGEAQIMKQCDHPNLVKLYAVCTREEPFYIITEYMCNGSLLHYLRN--E-GAALGIQALV
S.ratti LQLKRKLGDGNFGEVWYGKWRGI-VEVAIKTMKPGTMSPEAFLQEAQIMKQCDHPNLVKLYAVCTKEEPFYIITEYMVNGSLLAYLRD--Q-TNQISLQASV
B.malayi LQLKRKLGDGNFGDVWYGKWRGM-VEVAIKTMKPGTMSPEAFLGEAQIMKQCDHPNLVKLYAVCTKEEPFYIITEYMVNGALLHYLRS--E-GSSLTLQALV
O.ochengi LQLKRKLGDGNFGDVWYGKWRGM-VEVAIKTMKPGTMSPEAFLGEAQIMKQCDHPNLVKLYAVCTKEEPFYIITEYMVNGALLHYLRS--E-GSSLALQALV
L.loa LQLKRKLGDGNFGDVWYGKWRGM-VEVAIKTMKPGTMSPEAFLGEAQIMKQCDHPNLVKLYAVCTKEEPFYIITEYMVNGALLHYLRS--E-GSSLTLQALV
T.trichiura LQFGHKLGQGNFGEVWYGKFRKSDAKVAIKMLKAGSMSCQAFFEEASIMKQCDHPNLVKLYAVCTKEEPMCIVTEYMVNGSLLEYLRA--GEGKLLPLSALV
D.rerio LRLDVKLGQGCFGEVWMGTWNGT-TRVAIKTLKPGTMSPEAFLQEAQVMKKLRHEKLVQLYAVVSE-EPIYIVTEYMGQGSLLDFLKG--DMGKMLRLPQLV 
G.gallus LRLEVKLGQGCFGEVWMGTWNGT-TRVAIKTLKPGTMSPEAFLQEAQVMKKLRHEKLVQLYAVVSE-EPIYIVTEYMSKGSLLDFLKG--EMGKYLRLPQLV 
M.musculus LRLEVKLGQGCFGEVWMGTWNGT-TRVAIKTLKPGTMSPEAFLQEAQVMKKLRHEKLVQLYAVVSE-EPIYIVTEYMNKGSLLDFLKG--ETGKYLRLPQLV 
R.norvegicus LRLEVKLGQGCFGEVWMGTWNGT-TRVAIKTLKPGTMSPEAFLQEAQVMKKLRHEKLVQLYAVVSE-EPIYIVTEYMNKGSLLDFLKG--ETGKYLRLPQLV 
C.familiaris LRLEVKLGQGCFGEVWMGTWNGT-TRVAIKTLKPGTMSPEAFLQEAQVMKKLRHEKLVQLYAVVSE-EPIYIVTEYMSKGSLLDFLKG--ETGKYLRLPQLV 
O.aries LRLEVKLGQGCFGEVWMGTWNGT-TRVAIKTLKPGTMSPEAFLQEAQVMKKLRHEKLVQLYAVVSE-EPIYIVTEYMSKGSLLDFLKG--ETGKYLRLPQLV 
B.taurus LRLEVKLGQGCFGEVWMGTWNGT-TRVAIKTLKPGTMSPEAFLQEAQVMKKLRHEKLVQLYAVVSE-EPIYIVTEYMSKGSLLDFLKG--ETGKYLRLPQLV 
H.sapiens SRC    LRLEVKLGQGCFGEVWMGTWNGT-TRVAIKTLKPGTMSPEAFLQEAQVMKKLRHEKLVQLYAVVSE-EPIYIVTEYMSKGSLLDFLKG--ETGKYLRLPQLV
H.sapiens FYN    LQLIKRLGNGQFGEVWMGTWNGN-TKVAIKTLKPGTMSPESFLEEAQIMKKLKHDKLVQLYAVVSE-EPIYIVTEYMNKGSLLDFLKD--GEGRALKLPNLV 
H.sapiens LCK    LKLVERLGAGQFGEVWMGYYNGH-TKVAVKSLKQGSMSPDAFLAEANLMKQLQHQRLVRLYAVVTQ-EPIYIITEYMENGSLVDFLKT--PSGIKLTINKLL 

C.elegans SRC-1  DMAAQIANGMMYLEERKLVHRDLAARNVLVGDKISGVPVVKVADFGLARKLMEEDIYEARTGAKFPIKWTAPEAATCG
C.briggsae DMAAQIANGMMYLEERKLVHRDLAARNVLVGDKISGVPVVKVADFGLARKLMEEDIYEARTGAKFPIKWTAPEAATCG
P.pacificus DWAAQIASGMAYLEDKHIVHRDLAARNVLVGELVADVPIVKIADFGLARALNGADPYLGPRMANFPIKWTAPEAVNDG
H.contortus DMAAQIANGMMYLEERKLVHRDLAARNVLVGEKISGVPVVKVADFGLARKLMEEDIYEARTGAKFPIKWTAPEAATCG
N.americanus DMAAQIANGMMYLEERKLVHRDLAARNVLVGEKISGVPVVKVADFGLARKLMEEDIYEARTGAKFPIKWTAPEAATCG
A.duodenale EIAAQVAAGMAYLEEMNFIHRDLAARNILTKNNL----NVKIADFGLARLLHKENQYEARVGARFPIKWTAPEAANFN
D.viviparus DMAAQIANGMMYLEERKLVHRDLAARNVLVGEKISGVPVVKVADFGLARKLMEEDIYEARTGAKFPIKWTAPEAATCG
A.ceylanicum DMAAQIANGMMYLEERKLVHRDLAARNVLVGEKISGVPVVKVADFGLARKLMEEDIYEARTGAKFPIKWTAPEAATCG
S.ratti DMCAQIANGMMYLEERKLVHRDLAARNVLVGEKISGVPVVKVADFGLARKLMDEDIYEARTGAKFPVKWSCILAATCG
B.malayi DMCAQIANGMMYLEERKLVHRDLAARNVLVGDKISGVPVVKVADFGLARKLMEEDIYEARTGAKFPIKWTAPEAATCG
O.ochengi DMCAQIANGMMYLEERKLVHRDLAARNVLVGDKISGVPVVKVADFGLARKLMEEDIYEARTGAKFPIKWTAPEAATCG
L.loa DMCAQVANGMMYLEERKLVHRDLAARNVLVGDKISGVPVVKVADFGLARKLMEEDIYEARTGAKFPIKWTAPEAATCG
T.trichiura DMCAQIANGMAYLEEHRMVHRDLAARNILVGEKIAGIPTVKVADFGLARVI-QDDEYNARTGAKFPIKWTAPEAALYG
D.rerio DMASQIASGMAYVERMNYVHRDLRAANILVGDNL----VCKVADFGLARLIE-DNEYTARQGAKFPIKWTAPEAALYG
G.gallus DMAAQIASGMAYVERMNYVHRDLRAANILVGENL----VCKVADFGLARLIE-DNEYTARQGAKFPIKWTAPEAALYG
M.musculus DMSAQIASGMAYVERMNYVHRDLRAANILVGENL----VCKVADFGLARLIE-DNEYTARQGAKFPIKWTAPEAALYG
R.norvegicus DMSAQIASGMAYVERMNYVHRDLRAANILVGENL----VCKVADFGLARLIE-DNEYTARQGAKFPIKWTAPEAALYG
C.familiaris DMAAQIASGMAYVERMNYVHRDLRAANILVGENL----VCKVADFGLARLIE-DNEYTARQGAKFPIKWTAPEAALYG
O.aries DMAAQIASGMAYVERMNYVHRDLRAANILVGESL----VCKVADFGLARLIE-DNEYTARQGAKFPIKWTAPEAALYG
B.taurus DMAAQIASGMAYVERMNYVHRDLRAANILVGESL----VCKVADFGLARLIE-DNEYTARQGAKFPIKWTAPEAALYG
H.sapiens SRC    DMAAQIASGMAYVERMNYVHRDLRAANILVGENL----VCKVADFGLARLIE-DNEYTARQGAKFPIKWTAPEAALYG
H.sapiens FYN    DMAAQVAAGMAYIERMNYIHRDLRSANILVGNGL----ICKIADFGLARLIE-DNEYTARQGAKFPIKWTAPEAALYG
H.sapiens LCK    DMAAQIAEGMAFIEERNYIHRDLRAANILVSDTL----SCKIADFGLARLIE-DNEYTAREGAKFPIKWTAPEAINYG
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(J) Structure and alignment of IGF1R and DAF-2. Structure of PDB: 5FXS (Human IGF1R) in green with inhibitor bound (in 
yellow), aligned to C. elegans DAF-2 homology model in blue. The human and C. elegans kinase domains share 47% identity. 
All residues that are proximal to the inhibitor binding site with side-chains facing inwards are highlighted on the alignment 
(identified from PDB structures 5FXS, 4D2R and associated C. elegans homology models). Residues of interest are indicated 
on the structure above in dark pink (C. elegans residue) and light pink (human residue).   

C.elegans DAF-2  VVLGQQCGEGSFGKVYLGTGNNVVSLMGDRFGPCAIKINVDDPA-STENLNYLMEANIMKNFK-TNFIVKLYGVISTVQPAMVVMEMMDLGNLRDYLRSKR
C.briggsae VTLGEVIGQGTFGKVYLAQGKKCVSIRGDAFGPCAVKINTEEAAESLENMNYLMEANVMKNFK-TTFIVKLFGVVSSVHPAWVVMEFMELGNLRDYLRAKR
H.contortus LTLECEIGRGTFGKVYRGYGNNVLSRCGDTFGLCAIKTVT-ETANSAERLHFLLEANVMKSFSAEAFIVKLYGVVSDGQPVLVVMEMMEKGNLRDYLRSRR
N.americanus LTLECEIGRGTFGKVYRGYGNNVLSKCGDTFGVCAIKTVT-ETANSAERLHFLLEANVMKSFSAEAFIVKLYGVVSDGQPVLVVMEMMEKGNLRDYLRSRR 
A.duodenale ----------------------------------------------------------MKSFSAEAFIVKLYGVVSDGQPVLVVMEMMEKGNLRDYLRSRR 
D.viviparus LTLEYEIGRGTFGKVYRGYGNNVHSRCGDTFGVCAIKTVT-ETANSAERLHFLLEANVMKSFSAEAFIVKLYGVVSDGQPVLVVMEMMEKGNLRDYLRSRR 
A.ceylanicum LTLEYEIGRGTFGKVYRGYGNNVLSKCGDTFGVCAIKTVT-ETANSAERLHFLLEANVMKSFSAEAFIVKLYGVVSDGQPVLVVMEMMEKGNLRDYLRSRR 
S.ratti VVLEEQIGSGTFGNVYKGYGNNVVTFSGIKFGPCAIKTVR-ESATPAEKLHFLFEASVMKKFH-TSFIVKLYGVVSEGQPVLVVMEMMEKGNLRDFLRSHR 
B.malayi IHLEDEIGRGTFGKVYRGYGDNCKSYLGVTFGECAIKTVS-ETANSAERLHFLIEASVMKQFN-TPFIVKLYGVVSDGQPVLVVMEMMKKGNLRDYLRSRR 
O.ochengi IHLEEEIGRGTFGKVYRGYGNNCTSYLGAAFGECAIKTVS-EAANSAERLHFLIEASVMKQFN-TAFIVKLYGVVSDGQPVLVVMEMMKKGNLRDYLRSRR 
L.loa IHLEEEIGRGTFGKVYRGYGDNCKSYLGTTFGECAVKTVS-ETANSAERLHFLIEASVMKQFN-TAFIVKLYGVVSDGQPVLVVMEMMKKGNLRDYLRSRR 
T.suis IELINEIGRGTFGTVYAGRAKNVRSVCGVVFGECAVKTVS-EKASIYDRWHFLIEASVMKKFD-TAFIVKLYGVVSEGQPALVVMEMMACGNLKDYLRARR
D.rerio ITMCRELGQGSFGMVYEGIAKGVV--KDEPETRVAIKTVN-ESASVRERIEFLNEASVMKEFN-CHHVVRLLGVVSQGQPTLVIMELMTRGDLKSHLRSLR
G.gallus ITMCRELGQGSFGMVYEGIAKGVV--KDEPETRVAIKTVN-ESASMRERIEFLNEASVMKEFN-CHHVVRLLGVVSQGQPTLVIMELMTRGDLKSYLRSLR 
M.musculus ITMNRELGQGSFGMVYEGVAKGVV--KDEPETRVAIKTVN-EAASMRERIEFLNEASVMKEFN-CHHVVRLLGVVSQGQPTLVIMELMTRGDLKSYLRSLR 
R.norvegicus ITMNRELGQGSFGMVYEGVAKGVV--KDEPETRVAIKTVN-EAASMRERIEFLNEASVMKEFN-CHHVVRLLGVVSQGQPTLVIMELMTRGDLKSYLRSLR 
C.familiaris ITMSRELGQGSFGMVYEGVAKGVV--KDEPETRVAIKTVN-EAASMRERIEFLNEASVMKEFN-CHHVVRLLGVVSQGQPTLVIMELMTRGDLKSYLRSLR 
O.aries ITMSRELGQGSFGMVYEGVAKGVV--KDEPETRVAIKTVN-EAASMRERIEFLNEASVMKEFN-CHHVVRLLGVVSQGQPTLVIMELMTRGDLKSYLRSLR 
B.taurus ITMSRELGQGSFGMVYEGVAKGVV--KDEPETRVAIKTVN-EAASMRERIEFLNEASVMKEFN-CHHVVRLLGVVSQGQPTLVIMELMTRGDLKSYLRSLR
H.sapiens IGF1R  ITMSRELGQGSFGMVYEGVAKGVV--KDEPETRVAIKTVN-EAASMRERIEFLNEASVMKEFN-CHHVVRLLGVVSQGQPTLVIMELMTRGDLKSYLRSLR
H.sapiens INSR   ITLLRELGQGSFGMVYEGNARDII--KGEAETRVAVKTVN-ESASLRERIEFLNEASVMKGFT-CHHVVRLLGVVSKGQPTLVVMELMAHGDLKSYLRSLR
H.sapiens INSRR  ISIIRELGQGSFGMVYEGLARGLE--AGEESTPVALKTVN-ELASPRECIEFLKEASVMKAFK-CHHVVRLLGVVSQGQPTLVIMELMTRGDLKSHLRSLR

C.elegans DAF-2  EDEVFNETDCNFFDIIPRDKFHEWAAQICDGMAYLESLKFCHRDLAARNCMINRDETVKIGDFGMARDLFYHDYYKPSG
C.briggsae EEEVFDENNCNFYNIVPREKICEWAAQICDGMAYLESLKFCHRDLAARNCMIDKTELVKIGDFGMARDLFYHDYYKPSG
H.contortus PGAEE---NVDNLPVPTIAEYYEWAAQIADGMAYLESIRFCHRDLAARNCMVHANNTVKIGDFGMARDIYYHEYYKPNG
N.Americanus PGAEE---NVENLPVPTTAEYYEWAAQIADGMAYLESIRFCHRDLAARNCMVDANNVVKIGDFGMARDIYYHEYYKPNG
A.duodenale PGAEE---NVENLPVPTTAEYYEWAAQIGDGMAYLESIRFCHRDLAARNCMVDANNTVKIGDFGMARDIYYHEYYKPNG
D.Viviparus PGSEE---NVANLPVPTNSEYYEWAAQIADGMAYLESIRFCHRDLAARNCMVHANNTVKIGDFGMARDIYYHEYYKPNG
A.Ceylanicum PGAEE---NVENLPVPTTAEYYEWAAQIGDGMAYLESIRFCHRDLAARNCMVHANNTVKIGDFGMARDIYYHEYYKPNG
S.ratti PNSED---NVDNKPIPSSQKLTNWAAQIADGMAYLESRKFCHRDLAARNCLVHRDEIVKIGDFGMARDIYYHEYYQPAG
B.Malayi PNAEE---NVNGLPVPGAIDFFRWASQVADGMAYLESLKFCHRDLAARNCMVNEFDTVKIGDFGMARDIYYHEYYKPAG
O.ochengi PNAEE---NIYGLPVPVEIDFLRWASQIADGMAYLESLKFCHRDLAARNCMVNEFDTVKIGDFGMARDIYYHEYYKPAG
L.loa PNAEE---NIHGLVVPNAVDFLRWASQIADGMAYLESLKFCHRDLAARNCMVNEFDTVKIGDFGMARDIYYHEYYKPAG
T.suis PDSED---NENHLPPPTKEEMFQFAAEMADGMAYLEAIKFCHRDLAARNCMVSADGTCKIGDFGMARDVYVKDYYRPQG
D.rerio SKEQG---SS-SQSLPPLKKMIQMAGEIADGMAYLNANKFVHRDLAARNCMVAEDFTVKIGDFGMTRDIYETDYYRKGG
G.gallus PDTES---NP-GQAPPTLKKMIQMAGEIADGMAYLNANKFVHRDLAARNCMVAEDFTVKIGDFGMTRDIYETDYYRKGG
M.musculus PEVEQ---NNLVLIPPSLSKMIQMAGEIADGMAYLNANKFVHRDLAARNCMVAEDFTVKIGDFGMTRDIYETDYYRKGG
R.norvegicus PEVE----NNLVLIPPSLSKMIQMAGEIADGMAYLNANKFVHRDLAARNCMVAEDFTVKIGDFGMTRDIYETDYYRKGG
C.familiaris PEIEN----NPVLAPPSLSKMIQMAGEIADGMAYLNANKFVHRDLAARNCMVAEDFTVKIGDFGMTRDIYETDYYRKGG
O.aries PEMEN----NPVLAPPSLSKMIQMAGEIADGMAYLNANKFVHRDLAARNCMVAEDFTVKIGDFGMTRDIYETDYYRKGG
B.taurus PEMEN----NPVLAPPSLSKMIQMAGEIADGMAYLNANKFVHRDLAARNCMVAEDFTVKIGDFGMTRDIYETDYYRKGG
H.sapiens IGF1R  PEMEN----NPVLAPPSLSKMIQMAGEIADGMAYLNANKFVHRDLAARNCMVAEDFTVKIGDFGMTRDIYETDYYRKGG
H.sapiens INSR   PEAEN---NP-GRPPPTLQEMIQMAAEIADGMAYLNAKKFVHRDLAARNCMVAHDFTVKIGDFGMTRDIYETDYYRKGG
H.sapiens INSRR  PEAEN---NP-GLPQPALGEMIQMAGEIADGMAYLAANKFVHRDLAARNCMVSQDFTVKIGDFGMTRDVYETDYYRKGG

Human IGF1R crystal structure  Human residue
C. elegans DAF-2 homology model C. elegans residue
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(K) Structure and alignment of STK10 and GCK-4. Structure of PDB: 6EIM (Human STK10) in green with GW683134A bound 
(in yellow), aligned to C. elegans GCK-4 homology model in blue. The human and C. elegans kinase domains share 56% 
identity. All residues that are proximal to the inhibitor binding site with side-chains facing inwards are highlighted on the 
alignment (identified from PDB structures 6EIM, 4EQU and associated C. elegans homology models). Residues of interest 
are indicated on the structure above in dark pink (C. elegans residue) and light pink (human residue). 

C.elegans GCK-4  WNIIGELGDGAFGKVEKAVSRTDPKLFAASKSIEIQE-GEELEDFLVEIEILSECKGHPVMLGLYS--TYFFENKLTMLLEFCGGGAVDNIIVELGHVLK
C.briggsae WNIIGELGDGAFGKVEKAVSRTDPKLFAASKSIEIQE-GEELEDFLVEIEILSECKGHPVMLGLYS--TYFFENKLTMLLEFCGGGAVDNIMLELGHPLK
P.pacificus WDIVGELGDGAFGKVEKAVSRADPRRVAAAKCITMEE-GEELEDFLVEINILVACS-HPNIVGLYA--CYYHDHKLSMLLEFCGGGAVDGIMIELEKPLT
H.contortus WEIVGDLGDGAFGKVEKAVSKADQSLFAAAKAIEVQE-GEELKDFLVEIDILTSCK-HANIVNLYA--CYFFENKLHMLLEFCGGGAVDAIMIELEKPLT
N.americanus WDIVGELGDGAFGKVEKAVSKSDKNLYAAAKAIEVQE-GEQLEDFLVEIEILTSCK-HTNIVGLYA--CYFCENKLHMMLEFCGGGAVDAIMIELEKALT
A.duodenale WEIVGELGDGAFGKVEKAVSKSDRSLYAAAKAIEVQE-GEQLEDFLVEIEILTACK-HINIVNLYA--CYFCENKLHMMLEFCGGGAVDAIMIELEKPLT
D.viviparus WEIIGELGDGAFGKVEKAVSKTDRNLLAAAKAIEVQE-GELLEDFLVEIDILTSCK-HINVVKLYA--CYFFENKLHMMLEFCGGGAVDAIMIELEKPLT
A.ceylanicum WEIVGELGDGAFGKVEKAVSKSDRSLYAAAKAIEVQE-GEQLEDFLVEIEILTSCK-HTNIVNLYA--CYFCENKLHMMLEFCGGGAVDAIMIELEKPLT
S.ratti WTKIGELGDGAFGKVEKVENIKNPKLLAAAKHIEFED-GEDIDDYITEVEILETCK-HENIVKLLA--CYYQKNQLSILLEFCSGGAIDNIMLELNRSLT
B.malayi WILDEVIGDGAFGNVYKARSKLKPGTVAAAKAMELED-DE-SQDVMVEVSILTQCK-HPNIVELYD--AFTMGNRITLLLEYCGGGAVDSIMMELSRHLS
O.ochengi FTRQEKIGRGSFGEVFKGIDNR-TGQVVAIKIIDLEKAEDEIEDIQQEIMVLSQCD-SPYVTKYYG--SYLKESKLWIIMEYLGGGSALD--LTKCGKLE 
L.loa WILDEVIGDGAFGSVYKARSKLESGRVAAAKAMELED-DE-SQDVMVEVSILTQCK-HPNIVELYD--AFTMGSRITLLLEYCGGGAVDSIMMELSRHLS
T.trichiura WDVVSDLGDGAFGKVQKVIHKE-NGTCAAAKAIELQS-EEDIDEYLVEIEILTQCH-HKNVVRLYEVLTYFFSFYNILMLEFCGGGAVDSIMVELEKPLS
D.rerio WEIIGELGDGAFGKVYKAQNKE-TGVLAAAKVIETKS-EEELEDYMVEIDILASCN-HQYIVKLLD--AFFFDNKLSIMIEFCPGGAVDAIMLELDRGLQ
G.gallus WEVVGELGDGAFGKVYKAKNKE-TGALAAAKVIETKN-EDELEDYMVEIEILATCD-HPHIVKLLG--AFYWEGKLWIMIEFCPGGAVDATMLELDRGLT
M.musculus WEIVGELGDGAFGKVYKAKNKE-TGALAAAKVIETKS-EEELEDYIVEIEILATCD-HPYIVKLLG--AYYYDGKLWIMIEFCPGGAVDAIMLELDRGLT
R.norvegicus WEILGELGDGAFGKVYKAKNKE-TGALAAAKVIETKS-EEELEDYIVEIEILATCD-HPYIVKLLG--AYYYDGKLWIMIEFCPGGAVDAIMLELDRGLT
C.familiaris WEIVGELGDGAFGKVYKAKNKE-TGALAAAKVIETKS-EEELEDYTVEIDILATCD-HPYIVKLLG--AYYYDGKLWIMIEFCPGGAVDAIMLELDRGLT
O.aries WEIVGELGDGAFGKVYKAKNKE-TGALAAAKVIETNS-EEELEDYIVEIEILATCD-HPYIVKLLG--AYYYDGKLWIMIEFCPGGAVDAIMLELDRGLT
B.taurus WEIVGELGDGAFGKVYKAKNKE-TGALAAAKVIETNS-EEELEDYIVEIEILATCD-HPYIVKLLG--AYYYDGKLWIMIEFCPGGAVDAIMLELDRGLT
H.sapiens STK10  WEIVGELGDGAFGKVYKAKNKE-TGALAAAKVIETKS-EEELEDYIVEIEILATCD-HPYIVKLLG--AYYHDGKLWIMIEFCPGGAVDAIMLELDRGLT

C.elegans GCK-4  EDQIRYIGYYVCDALKWLHSQNVIHRDLKAGNILLTQDGQVRLADFGVSAKLKSEREKRDTFIGTPYWMAPEVMACETFK
C.briggsae EDQIRYIGYYVCDALKWLHSQNVIHRDLKAGNILLTNDGQVRLADFGVSAKLKSEREKRDTFIGTPYWMAPEVMACETFK
P.pacificus EPQIAYIARFTCEALAYLHEQNVIHRDLKAGNILLTSDAIVKLADFGVSAKLRDQAEKRDTFIGTPYWMAPEVMACETFK
H.contortus EKQIAYVARYTCEAVAFLHDNNVIHRDLKAGNILLTSDGVVKLADFGVSAKLKDRNEKRDTFIGTPYWMAPEVMMCETFK
N.americanus EKQIAYIGRYTCEAVAFLHDNNVIHRDLKAGNILLTNDGVVKLADFGVSAKLKDRNEKRDTFIGTPYWMAPEVMMCETFK
A.duodenale EKQIAYIGRYTCEAIAFLHDNNVIHRDLKAGNILLTSDGVVKLADFGVSAKLKDRNEKRDTFIGTPYWMAPEVMMCETFK
D.viviparus EKQIAYVARYTCEAIAFLHEQNVIHRDLKAGNILLTSDGVVKLADFGVSAKLKDCNEKRDTFIGTPYWYVIKNPAERKTA
A.ceylanicum EKQIAYIARYTCEAITFLHDNNVIHRDLKAGNILLTSDAVVKLADFGVSAKLKDRNEKRDTFIGTPYWMAPEVMMCETFK
S.ratti EKQISYVTHYTCVGLNHLHKNNVIHRDMKAGNILLTGDGVVKLADFGVSTILKSKESRSDSFIGTPYWMAPEVIICETFK
B.malayi EQQIHYIMKEILKALNFLHGKNVIHRDLKAGNVLLTSDARVKLADFGVSALCKDGREVRSTFIGTPYWMAPEVMICETFP
O.ochengi EGHIAVILREILKGLEYLHSERKIHRDIKAANVLLSEHGDVKVADFGVAGQLTETVKKRITFVGTPFWMAPEVI-----R
L.loa EQQIQYIMKEILKALDFLHGKNVIHRDLKAGNVLLTSDARVKLADFGVSALCKDGREVRSTFIGTPYWMAPEVMICETFP
T.trichiura EPQIRFVCHELCEALRFLHKCHVIHRDLKAGNILLTFEGEVKLGDFGVSAKSSDSLHRRTTFIGTPYWMAPEVMVCETFK
D.rerio EPQIRVICKQMLEALQYLHSMKIIHRDLKAGNILLTLDGDIKLADFGVSAKNTKTLQRRDSFIGTPYWMAPEVVMCETMK
G.gallus EPQIQVICRQMLEALHYLHSKKIIHRDLKAGNVLLTQDGDIKLADFGVSAKNVKTLQKRDSFIGTPYWMAPEVVMCETMK
M.musculus EPQIQVVCRQMLEALNFLHGKRIIHRDLKAGNVLMTLEGDIRLADFGVSAKNLKTLQKRDSFIGTPYWMAPEVVLCETMK
R.norvegicus EPQIQVVCRQMLEALNFLHGKRIIHRDLKAGNVLMTLEGDIRLADFGVSAKNLKTLQKRDSFIGTPYWMAPEVVLCETMK
C.familiaris EPQIQVVCRQMLEALHFLHGKKIIHRDLKAGNVLMTLEGDIRLADFGVSAKNLKTLQKRDSFIGTPYWMAPEVVMCETMK
O.aries EPQIQVVCRQMLEALTFLHGKKIIHRDLKAGNVLMTLEGDIRLADFGVSAKNLKTLQKRDSFIGTPYWMAPEVVMCETMK
B.taurus EPQIQVVCRQMLEALTFLHGKKIIHRDLKAGNVLMTLEGDIRLADFGVSAKNLKTLQKRDSFIGTPYWMAPEVVMCETMK
H.sapiens STK10  EPQIQVVCRQMLEALNFLHSKRIIHRDLKAGNVLMTLEGDIRLADFGVSAKNLKTLQKRDSFIGTPYWMAPEVVMCETMK

Human STK10 crystal structure  Human residue
C. elegans GCK-4 homology model C. elegans residue
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(L) Structure and alignment of CSNK1D and KIN-20. Structure of PDB: 5MQV (Human CSNK1D) in green with inhibitor bound 
(in yellow), aligned to C. elegans KIN-20 homology model in blue. The human and C. elegans kinase domains share 80% 
identity. All residues that are proximal to the inhibitor binding site with side-chains facing inwards are highlighted on the 
alignment (identified from PDB structures 5MQV, 5OKT and associated C. elegans homology models). Residues of interest 
are indicated on the structure above in dark pink (C. elegans residue) and light pink (human residue).   

Human CSNK1D crystal structure  Human residue
C. elegans KIN-20 homology model C. elegans residue

C.elegans KIN-20  FRLGRKIGSGSFGDIYLGQNIQTNEEVAVKLECVKSKHPQLHIESRLYRIMLGGIGIPEIRWCGQEGDYNVMVMELLGPSLEDLFNFCQRKFSLKTVLLLADQM 
C.briggsae FRLGRKIGSGSFGDIYLGQNIQTNEEVAVKLECVKSKHPQLHIESRLYRIMLGGIGIPEIRWCGLEGDYNVMVMELLGPSLEDLFNFCQRKFSLKTVLLLADQM 
P.pacificus -------SELPQVHRKAGQNIHNNEEVAVKLECFKTKHPQLHIEVRLYKIMNGGIGIPQVKWCGYEGEYNVMVMELLGPSLEDLFNFCQRRFSLKTVLLLADQM 
H.contortus YKLIRKIGSGSFGDIYVSINVTNGEEVAIKLESNRARHPQLLYESKVYRILQGGVGIPHIRWYGTEREYNVLVMDLLGPSLEDLFNFCSRRFTMKTVLMLADQM 
N.americanus FRLGRKIGSGSFGDIYLGLNVQTNEEVAVKLECVKSKHPQLHIEGRLYRVMSGGVGIPDVKWCGLEGEYNVMVMELLGPSLEDLFNFCQRKFSLKTVLLLADQM 
A.duodenale FRLGRKIGSGSFGDIYLGLNVQTNEEVAVKLECVKSKHPQLHIEGRLYRVMSGGVGIPDVKWCGLEGEYNVMVMELLGPSLEDLFNFCQRKFSLKTVLLLADQM 
D.viviparus YKLIRKIGSGSFGDIYVSINVTNGEEVAIKLESNRARHPQLLYESKVYRILQGGVGIPHIRWYGTEREYNVLVMDLLGPSLEDLFNFCSRRFTMKTVLMLADQM 
A.ceylanicum FRLGRKIGSGSFGDIYLGLNVQTNEEVAVKLECVKSKHPQLHIEGRLYRVMSGGVGIPDVKWCGLEGEYNVMVMELLGPSLEDLFNFCQRKFSLKTVLLLADQM 
S.ratti YRVKRKIGCGSFGDIFLGINITNGEEVAIKMESSKARHPQLMYEYKVYRILNGGVGIPHIRFFGVEREYNCLVMDLLGPSLEDLFTFCGRRFTMKTVLMLVDQM 
B.malayi FRLGRKIGSGSFGDIYLGQNIVTQEEVAIKLECVKTKHPQLHIEARLYKLMSGGIGIPQVKWCGYEGEYNVMVMELLGPSLEDLFNFCSRKFTLKTVLLLADQM 
O.ochengi FRLGRKIGSGSFGDIYLGQNILTQEEVAIKLECVKTKHPQLHIEARLYKLMSGGIGIPQVKWCGYEGEYNVMVMELLGPSLEDLFNFCSRKFTLKTVLLLADQM 
L.loa FRLGRKIGSGSFGDIYLGQNIVTQEEVAIKLECVKTKHPQLHIEARLYKLMSGGIGIPQVKWCGYEGEYNVMVMELLGPSLEDLFNFCSRKFTLKTVLLLADQM 
T.trichiura YLIVRKIGSGSFGDIYLAINKSNGEEVAVKVESIKSRHPQLQYESKVYRLLQGGIGVPHIKWYGGEYGCNILVMDLLGPSLEDLFNFCSRRFTMKTVLMLADQM 
D.rerio YRLGRKIGSGSFGDIYLGTDISVGEEVAIKLECVKTKHPQLHIESKIYKMMQGGVGIPTIKWCGAEGDYNVMVMELLGPSLEDLFNFCSRKFSLKTVLLLADQM 
G.gallus YRLGRKIGSGSFGDIYLGTDIAAGEEVAIKLECVKTKHPQLHIESKIYKMMQGGVGIPTIKWCGAEGDYNVMVMELLGPSLEDLFNFCSRKFSLKTVLLLADQM 
M.musculus YRLGRKIGSGSFGDIYLGTDIAAGEEVAIKLECVKTKHPQLHIESKIYKMMQGGVGIPTIRWCGAEGDYNVMVMELLGPSLEDLFNFCSRKFSLKTVLLLADQM 
R.norvegicus YRLGRKIGSGSFGDIYLGTDIAAGEEVAIKLECVKTKHPQLHIESKIYKMMQGGVGIPTIRWCGAEGDYNVMVMELLGPSLEDLFNFCSRKFSLKTVLLLADQM 
C.familiaris WFWIQAHQKPCTSWSHLGTDIAAGEEVAIKLECVKTKHPQLHIESKIYKMMQGGVGIPTIRWCGAEGDYNVMVMELLGPSLEDLFNFCSRKFSLKTVLLLADQM 
O.aries -----------------GTDIAAGEEVAIKLECVKTKHPQLHIESKIYKMMQGGVGIPTIRWCGAEGDYNVMVMELLGPSLEDLFNFCSRKFSLKTVLLLADQM 
B.taurus YRLGRKIGSGSFGDIYLGTDIAAGEEVAIKLECVKTKHPQLHIESKIYKMMQGGVGIPTIRWCGAEGDYNVMVMELLGPSLEDLFNFCSRKFSLKTVLLLADQM 
H.sapiens CSNK1D  YRLGRKIGSGSFGDIYLGTDIAAGEEVAIKLECVKTKHPQLHIESKIYKMMQGGVGIPTIRWCGAEGDYNVMVMELLGPSLEDLFNFCSRKFSLKTVLLLADQM 
H.sapiens CSNK1E  YRLGRKIGSGSFGDIYLGANIASGEEVAIKLECVKTKHPQLHIESKFYKMMQGGVGIPSIKWCGAEGDYNVMVMELLGPSLEDLFNFCSRKFSLKTVLLLADQM

C.elegans KIN-20  LSRVEFIHCRDYIHRDIKPDNFLMGLG--KRGNLVYIIDFGLAKRYRDS
C.briggsae LSRVEFIHLRDYIHRDIKPDNFLMGLG--KRGNLVYIIDFGLAKRYRDS
P.pacificus LSRIEYIHMHHYIHRDIKPDNFLMGLG--KKGNLVYIIDFGLAKRFRDQ
H.contortus IGRIEYVHVKNFIHRDIKPDNFLMGIG--RHCNKLFLIDFGLAKKFRDS
N.americanus ITRIEYIHERDYIHRDIKPDNFLMGLG--KRGNLVYIIDFGLAKKYRDS
A.duodenale ITRIEYIHERDYIHRDIKPDNFLMGLG--KRGNLVYIIDFGLAKKYRDS
D.viviparus IGRIEYVHVKNFIHRDIKPDNFLMGIG--RHCNKLFLIDFGLAKKYRDS
A.ceylanicum ITRIEYIHERDYIHRDIKPDNFLMGLG--KRGNLVYIIDFGLAKKYRDS
S.ratti IGRIEYVHVKNFIHRDIKPDNFLMGIG--RHCNKLFLVDFGLAKKYRET
B.malayi LSRIEYIHSRDFIHRDIKPDNFLMGLG--KKGNLVYIIDFGLAKKYRCS
O.ochengi LSRIEYIHSRDFIHRDIKPDNFLMGLG--KKGNLVYIIDFGLAKKYRCS
L.loa LSRIEYIHSRDFIHRDIKPDNFLMGLG--KKGNLVYIIDFGLAKKYRCS
T.trichiura IGRIEFLHVKGFIHRDIKPDNFLMGIG--RHCNRLFLIDYGLAKKYRDS
D.rerio ISRIEYIHSKNFIHRDVKPDNFLMGLG--KKGNLVYIIDFGLAKKYRDA
G.gallus ISRIEYIHSKNFIHRDVKPDNFLMGLG--KKGNLVYIIDFGLAKKYRDA
M.musculus ISRIEYIHSKNFIHRDVKPDNFLMGLG--KKGNLVYIIDFGLAKKYRDA
R.norvegicus ISRIEYIHSKNFIHRDVKPDNFLMGLG--KKGNLVYIIDFGLAKKYRDA
C.familiaris ISRIEYIHSKNFIHRDVKPDNFLMGLG--KKGNLVYIIDFGLAKKYRDA
O.aries ISRIEYIHSKNFIHRDVKPDNFLMGLG--KKGNLVYIIDFGLAKKYRDA
B.taurus ISRIEYIHSKNFIHRDVKPDNFLMGLG--KKGNLVYIIDFGLAKKYRDA
H.sapiens CSNK1D  ISRIEYIHSKNFIHRDVKPDNFLMGLG--KKGNLVYIIDFGLAKKYRDA
H.sapiens CSNK1E  ISRIEYIHSKNFIHRDVKPDNFLMGLG--KKGNLVYIIDFGLAKKYRDA
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(M) Structure and alignment of GSK3B and GSK-3. Structure of PDB: 6HK3 (Human GSK3B) in green with inhibitor bound (in 
yellow), aligned to C. elegans GSK-3 homology model in blue. The human and C. elegans kinase domains share 82% identity. 
All residues that are proximal to the inhibitor binding site with side-chains facing inwards are highlighted on the alignment 
(identified from PDB structures 6HK3, 5HLN and associated C. elegans homology models). Residues of interest are indicated 
on the structure above in dark pink (C. elegans residue) and light pink (human residue).   

C.elegans GSK-3  YYDQKVIGNGSFGVVFLAKLSTT------NEMVAIKKVLQDKRFKNRELQIMRKLNHPNIVKLKYFFYSSGEKKDELYLNLILEYVPETVYRVARHYSKQ
C.briggsae YYDQKVIGNGSFGVVFLAKLSTT------NEMVAIKKVLQDKRFKNRELQIMRKLNHPNIVKLKYFFYSSGDKKDELYLNLILEYVPETVYRVARHYSKQ
P.pacificus YSDLKVVGNGSFGVVFLARLTDGKSTDGPGEQIAIKKVLQDKRFKNRELQIMRKLQHPNIVKLKYFFYSGGDKKDELYLNLILEYVPETVYRVARHYSKQ
H.contortus YCDQKVVGNGSFGVVFLAKLQEN------NEPVAIKKVLQDKRFKNRELQIMRKLSHPNIVKLKYFFYSGGEKKDELYLNLILEYVPETVYRVARHYSKQ
N.americanus YCDQKVVGNGSFGVVFLAKLQEN------NEPVAIKKVLQDKRFKNRELQIMRKLSHPNIVKLKYFFYSGGEKKDELYLNLILEYVPETVYRVARHYSKQ
D.viviparus YCDQKVVGNGSFGVVFLAKLQDN------NEPVAIKKVLQDKRFKNRELQIMRKLSHPNIVKLK----------------------------VARHYTKQ
A.ceylanicum YCDQKVVGNGSFGVVFLAKLQEN------NEPVAIKKVLQDKRFKNRELQIMRKLSHPNIVKLKYFFYSGGEKKDELYLNLILEYVPETVYRVARHYSKQ
S.ratti YVVEKIIGNGSFGIVFKVKLPKT------GESLAVKKVLQDRRYKNRELEVIRKLNHKNVIRLKYYFHSIGNKRDDIYLNLMLEFIKDTVHRVIKCYSRN
B.malayi YSDTKVIGNGSFGVVYLAKLADT------NELVAIKKVLQDKRFKNRELQIMRKLEHQNIVKLKYFFYSSGEKKDDLFLNLILEYIPETVYRVARHYSKQ
O.ochengi YSDTKVIGNGSFGVVYLAKLADT------NELVAIKKVLQDKRFKNRELQIMRKLEHQNIVKLKYFFYSSGEKKDDLFLNLILEYIPETVYRVARHYSKQ
L.loa YSDTKVIGNGSFGVVYLAKLADT------NELVAIKKVLQDKRFKNRELQIMRKLEHQNIVKLKYFFYSSGEKKDDLFLNLILEYIPETVYRVARHYSKQ
T.trichiura YTDTKVIGNGSFGVVYQARIIGS------DELVAIKKVLQDKRFKNRELAIMRRLEHQNVVRLKYFFYTKGDKSEEVYLNLILEYIPETVYRVARHYNKT
D.rerio YTDTKVIGNGSFGVVYQAKLCDS------GELVAIKKVLQDKRFKNRELQIMRKLDHCNIVRLRYFFYSSGDKKDEVYLNLVLDYVPETVYRVARHYSRA
G.gallus YTDTKVIGNGSFGVVYQAKLCDS------GELVAIKKVLQDKRFKNRELQIMRKLDHCNIVRLRYFFYSSGEKKDEVYLNLVLDYVPETVYRVARHYSRA
M.musculus YTDTKVIGNGSFGVVYQAKLCDS------GELVAIKKVLQDKRFKNRELQIMRKLDHCNIVRLRYFFYSSGEKKDEVYLNLVLDYVPETVYRVARHYSRA
R.norvegicus YTDTKVIGNGSFGVVYQAKLCDS------GELVAIKKVLQDKRFKNRELQIMRKLDHCNIVRLRYFFYSSGEKKDEVYLNLVLDYVPETVYRVARHYSRA
C.familiaris YTDTKVIGNGSFGVVYQAKLCDS------GELVAIKKVLQDKRFKNRELQIMRKLDHCNIVRLRYFFYSSGEKKDEVYLNLVLDYVPETVYRVARHYSRA
O.aries YTDTKVIGNGSFGVVYQAKLCDS------GELVAIKKVLQDKRFKNRELQIMRKLDHCNIVRLRYFFYSSGEKKDEVYLNLVLDYVPETVYRVARHYSRA
B.taurus YTDTKVIGNGSFGVVYQAKLCDS------GELVAIKKVLQDKRFKNRELQIMRKLDHCNIVRLRYFFYSSGEKKDEVYLNLVLDYVPETVYRVARHYSRA
H.sapiens GSK3B  YTDTKVIGNGSFGVVYQAKLCDS------GELVAIKKVLQDKRFKNRELQIMRKLDHCNIVRLRYFFYSSGEKKDEVYLNLVLDYVPETVYRVARHYSRA
H.sapiens GSK3A  YTDIKVIGNGSFGVVYQARLAET------RELVAIKKVLQDKRFKNRELQIMRKLDHCNIVRLRYFFYSSGEKKDELYLNLVLEYVPETVYRVARHFTKA

C.elegans GSK-3  RQQIPMIYVKLYMYQLLRSLAYIHSIGICHRDIKPQNLLIDPESGVLKLCDFGSAKYLVRNEPNVSYICSRYYRAPELIF
C.briggsae RQSIPMIYVKLYMYQLLRSLAYIHSIGICHRDIKPQNLLIDPETGILKLCDFGSAKYLVRNEPNVSYICSRYYRAPELIF
P.Pacificus RQQIPIIYVKLYMYQLFRALDYIHGIGICHRDIKPQNLLIDPDSGVLKLCDFGSAKYLVKGEPNVSYICSRYYRAPELIF
H.contortus RQSIPLIYVKLYMYQLFRALAYIHGIGICHRDIKPQNLLIDPESGILKLCDFGSAKYLVKGEPNVSYICSRYYRAPELIF
N.americanus RQSIPLIYVKLYMYQLFRALAYIHGIGICHRDIKPQNLLIDPESGILKLCDFGSAKYLVKGEPNVSYICSRYYRAPELIF
D.viviparus RQAIPLIYVKLYMYQLFRALAYIHGIGICHRDIKPQNLLIDPESGILKLCDFGSAKYLIKGEPNVSYICSRYYRAPELIF
A.ceylanicum RQSIPLIYVKLYMYQLFRALAYIHGIGICHRDIKPQNLLIDPESGILKLCDFGSAKYLVKGEPNVSYICSRYYRAPELIF
S.ratti DQQIPIIATKVFTYQIFRALGYIHNLGICHRDIKPQNLLIDWETGILKLCDFGSAKKLVEGEPNVAYICSRYYRAPELIF
B.malayi RQIIPALYIKLYMYQLFRALGYIHSLGVCHRDIKPQNLLLDPDSAVLKLCDFGSAKHLVRGEPNVSYICSRYYRAPELIF
O.ochengi RQIIPALYIKLYMYQLFRALAYIHSLGVCHRDIKPQNLLLDPDSAVLKLCDFGSAKHLVRGEPNVSYICSRYYRAPELIF
L.loa RQIIPALYIKLYMYQLFRALAYIHSLGVCHRDIKPQNLLLDPDSAVLKLCDFGSAKHLVRGEPNVSYICSRYYRAPELIF
T.trichiura KQIIPMMYVKLFMYQLFRALAYIHSLGICHRDIKPQNLLLDPETAVLKLCDFGSAKHLIRGEPNVSYICSRYYRAPELIF
D.rerio KQTLPMVYVKLYMYQLFRSLAYIHSFGICHRDIKPQNLLLDPDTAVLKLCDFGSAKQLVRGEPNVSYICSRYYRAPELIF
G.gallus KQTLPMIYVKLYMYQLFRSLAYIHSFGICHRDIKPQNLLLDPDTAVLKLCDFGSAKQLVRGEPNVSYICSRYYRAPELIF
M.musculus KQTLPVIYVKLYMYQLFRSLAYIHSFGICHRDIKPQNLLLDPDTAVLKLCDFGSAKQLVRGEPNVSYICSRYYRAPELIF
R.norvegicus KQTLPVIYVKLYMYQLFRSLAYIHSFGICHRDIKPQNLLLDPDTAVLKLCDFGSAKQLVRGEPNVSYICSRYYRAPELIF
C.familiaris KQTLPVIYVKLYMYQLFRSLAYIHSFGICHRDIKPQNLLLDPDTAVLKLCDFGSAKQLVRGEPNVSYICSRYYRAPELIF
O.aries KQTLPVIYVKLYMYQLFRSLAYIHSFGICHRDIKPQNLLLDPDTAVLKLCDFGSAKQLVRGEPNVSYICSRYYRAPELIF
B.taurus KQTLPVIYVKLYMYQLFRSLAYIHSFGICHRDIKPQNLLLDPDTAVLKLCDFGSAKQLVRGEPNVSYICSRYYRAPELIF
H.sapiens GSK3B  KQTLPVIYVKLYMYQLFRSLAYIHSFGICHRDIKPQNLLLDPDTAVLKLCDFGSAKQLVRGEPNVSYICSRYYRAPELIF
H.sapiens GSK3A  KLTIPILYVKVYMYQLFRSLAYIHSQGVCHRDIKPQNLLVDPDTAVLKLCDFGSAKQLVRGEPNVSYICSRYYRAPELIF

Human GSK3B crystal structure  Human residue
C. elegans GSK-3 homology model C. elegans residue
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(N) Structure and alignment of BUB1 and BUB-1. Structure of PDB: 6F7B (Human BUB1) in green with BAY-1816032 bound 
(in yellow), aligned to C. elegans BUB-1 homology model in blue. The human and C. elegans kinase domains share 30% 
identity. All residues that are proximal to the inhibitor binding site with side-chains facing inwards are highlighted on the 
alignment (identified from PDB structures 6F7B, 4QPM and associated C. elegans homology models). Residues of interest 
are indicated on the structure above in dark pink (C. elegans residue) and light pink (human residue).   

C.elegans BUB-1  LHIQTLIGQGGYAKVYRAVTDD------QRTVAVKYEVPSCSWEVYICDQMRNRLKDRG--LELMAKCCIME-------VMDAYVYSTASLLVNQYHEYGTLLE 
C.briggsae FHIQTLIGQGGYAKVYKAVNEE------KKVVAVKYEVPSCSWEVYICDQMRNRLIKDREDRVKMADWCIMK-------VMDAYVFSTASLLVNEYHEYGTLLE 
D.viviparus YKIVALIGQGGFAKVYKSVNEE------GKVLALKHETPSCAWEVHICSELRMRIGKEKRFT----LDSVMEVIAFDDVVTEAYVFCNASVLFNEYYPHGTLLD 
A.ceylanicum FNILELVGQGGFAKVYKCTNEE------GKTLALKYEIPSCPWEIYICSEVKMRIDRSKQFV----LDSVMEV-------TEAYVFTNASVLFNEYHPHGTLLD 
B.malayi FDIECLIGEGGFAKVYKSKSED------GNFYAIKFEMPPCKWEIYACETLRIRIPKAM-------LGGVMN-------IRDAYLFSNASAIVYEYHKHGNLLD
O.ochengi FDIECLIGEGGFAKVYKGKSED------GNFYAVKLQMPPCKWEVYACETLRIRMPKIM-------LDGIMN-------IRDAYLFSNASAIVYEYHKHGNLLD
L.loa FDIECLIGEGGFAKVYKGKSED------GNFYAVKFEMPPCKWEVYACEALRIRMPKAM-------LDGIMN-------IRDAYLFPNASAIVYEYHKYGNLLD
D.rerio LRVDFVLGQGAFATVYQATN-----LMTTQKLFLKVQKPANPWEFYIDCQLNKRLQPSERHL-------YNS-------IHSAHLFNNGSVLVGQLHNCGTLLN
G.gallus VCVDSLVGEGAFAQVYQASVLNASDPRSNQKVIFKVQKPANPWEFYIATQLVERLDPSIHHL-------YIH-------LYSAHFFQNGSILIGELYNYGTLLN 
M.musculus VYVNHLLGEGAFAQVFEAIHGDVRNAKSEQKCILKVQRPANSWEFYIGMQLMERLKPEVHHM-------FIK-------FYSAHLFKNGSILVGELYSYGTLLN 
R.norvegicus VYVNHLLGEGAFAQVFEAIHGDT---KSKQKCILKVQKPANSWEFYIGMQLMERLKPEVHHM-------FIK-------FYSAHLFQNGSILVGELYSYGTLLN 
C.familiaris VYVDHLLGEGAFAQVYEVTHGEVNDTKNKQKFVLKVQKPANPWEFYIGTQLMERLKPSMRHM-------FIK-------FYSAHLFQNGSVLVGDLYSYGTLLN 
O.aries VYVDHFIGEGAFAQVYEVTHGDVNNSKNKEKFALKVQKPPNLWEFYIGTQLMERLNPGAQHM-------FIR-------FYSAHLFQNGSVLVGDLYSYGTLLN 
B.taurus VYVDHFIGQGAFAQVYEVTHGDVNNSKNKEKFALKVQKPPNLWEFYIGTQLMERLKPSMQHM-------FIK-------FYSAHLFQNGSVLVGDLYSYGTLLN 
H.sapiens BUB1   VYVHHLLGEGAFAQVYEATQGDLNDAKNKQKFVLKVQKPANPWEFYIGTQLMERLKPSMQHM-------FMK-------FYSAHLFQNGSVLVGELYSYGTLLN 

C.elegans BUB-1  YANNMKDPNW-H----ITCFLITQMARVVKEVHASKIIHGDIKPDNFMITRKIDDKWGKDALMSNDSFVIKIIDWG
C.briggsae YANSMKDPNW-H----ISCFLLTQMARILKEVHACNIIHGDIKPDNFMITRKIDPNWDKDALMSNDTFVVKIIDWG
D.viviparus ISNKMHDPSW-Y----IILLIAIQMAKVLRDIHSVEIIHGDVKPDNFVIVNKLNAGHNDVKEI-LNTPILKLIDWG
A.ceylanicum LSNKWVDPSW-Y----IVALIGIQIAKVLRELHAAKIIHGDIKPDNFMILGKLSDCRDNVDEI-LSTPILRLIDWG
B.malayi MMNKLQAKNM-SCSGLLTVYLAWQISRILEAVHNAQIIHGDVKPDNFMILHRLNEDAALEQILEKKSFTLKLIDWG
O.ochengi MVNKLQARNM-SCSGLLTVYLAWEIGRILEAVHNVQIIHGDIKPDNFMILHRLNEDATLEQILDRKSFTLKLIDWG
L.loa MINNLQAKNM-SCSGLLTVYLAWEIGRILRAVHNVQIIHGDVKPDNFMILNRLNEDATLEQILDKKSFTLKLIDWG
D.rerio AINLYKRRSEKLMPQPLVLYFSVCILKMVELLHAAHIIHADIKPDNFLLGERFLENDCFDQ--ENLQHGLALIDLG
G.gallus AINIYKKLPEKVMPQAFVIYFAVKILHMVEELHSCKIIHGDIKPDNFMLGERFLDNDTCDI--DDLSHGLTLIDLG
M.musculus VINLYKNTSEKVMPQALVLTFAIRMLYMVEQVHSCEIIHGDIKPDNFILGHRFLEQAD-----EDLATGLALIDLG
R.norvegicus VINLYKNTSEKVMPQALVITFAIRMLYMVEQVHSCEIIHGDIKPDNFILGHRFLEQDD-----EDLATGLTLIDLG
C.familiaris AINLYKNTPEKVMPQALVLSFAIRMLCMIEQVHDCEIIHGDIKPDNFILGSRFLEQDGE-D--DDISAGLALIDLG
O.aries AINLYKNTPEKVMPQALVLAFAIRMLCMIQQVHDCEIIHGDIKPDNFILGNRFLEQDNK-D--DDLSAGLVLIDLG
B.taurus AINLYKNTPEKVMPQALVLAFAIRMLCMIQQVHDCEIIHGDIKPDNFILGNRFLEQDNK-D--DDLSNGLVLIDLG
H.sapiens BUB1   AINLYKNTPEKVMPQGLVISFAMRMLYMIEQVHDCEIIHGDIKPDNFILGNGFLEQDDE----DDLSAGLALIDLG

Human BUB1 crystal structure  Human residue
C. elegans BUB-1 homology model C. elegans residue
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(O) Structure and alignment of CSNK2A1 and KIN-3. Structure of PDB: 3R0T (Human CSNK2A1) in green with inhibitor bound 
(in yellow), aligned to C. elegans KIN-3 homology model in blue. The human and C. elegans kinase domains share 86% 
identity. All residues that are proximal to the inhibitor binding site with side-chains facing inwards are highlighted on the 
alignment (identified from PDB structures 3R0T, 3NSZ and associated C. elegans homology models). Residues of interest are 
indicated on the structure above in dark pink (C. elegans residue) and light pink (human residue).   

C.elegans KIN-3    YQLVRKLGRGKYSEVFEGFKMSTDEKVVVKILKPVKKKKIKREIKILENLRGGTNIITLLDVVKDPISRTPALIFEHVNNSDFKQLYQTLSDYDIRYYLY
C.briggsae YQLVRKLGRGKYSEVFEGFKMSTDEKVVVKILKPVKKKKIKREIKILENLRGGTNIITLLDVVKDPISRTPALIFEHVNNSDFKQLYQTLSDFDIRYYLY
P.pacificus YQLVRKLGRGKYSEVFEGVNLKADSKCVVKILKPVKKKKIKREIKILENLRGGTNIITLHDVVKDPISRTPALIFEYVNNTDFKQLYQTLTDMDIRYYLF
H.contortus YQLVRKLGRGKYSEVFEGVKITTDEKVVVKILKPVKKKKIKREIKILENLRGGTNVITLLDVVKDPISRTPALIFEYVNNSDFKQLYGTLSDLDIRYYLY
A.duodenale YQLVRKLGRGKYSEVFEGVKITTEEKVVVKILKPVKKKKIKREIKILENLRGGTNVITLLDVVKDPISRTPALIFEYVNNSDFKQLYGTLSDFDIRFYLY
D.viviparus YQLVRKLGRGKYSEVFEGVKITTDEKVVVKILKPVKKKKIKREIKILENLRGGTNVITLLDVVKDPISRTPALIFEYVNNSDFKQLYGTLSDLDIRYYLY
A.ceylanicum YQLVRKLGRGKYSEVFEGVKITTEEKVVVKILKPVKKKKIKREIKILENLRGGTNVITLLDVVKDPISRTPALIFEYVNNSDFKQLYGTLSDFDIRFYLY
S.ratti YELTRKLGRGKYSEVFEGLDTEKNERIVIKVLKPVKKKKIKREIKILENLKGGTNIITLLDVVKDPISRTPALIFEHVDNQDFKTLYQTLTEYDIRYYLF
B.malayi YQLIRKLGRGKYSEVFEGVKSPLDEKCVIKILKPVKKKKIKREIKILENLRGGTNIITLLDVVKDPISRTPALVFEYVNNTDFKQLYQTLTDYDIRYYLY
O.ochengi ---------------------------------------------------------------------------------MLQQLYQTLTDYDIRYYLY
L.loa YQLIRKLGRGKYSEVFEGVRSSLDEKCVIKILKPVKKKKIKREIKILENLRGGTNIITLLDVVKDPISRTPALVFEYVNNTDFKQLYQTLTDYDIRYYLY
T.trichiura YNLIRKLGRGKYSEVFEGIDVTNDEHVVIKILKPVKKKKIKREIKILENLRGGVNVITLKNVVKDPISRTPALVVEYVNNADFKVLYQTLSDYEIRYYIY
D.rerio YQLVRKLGRGKYSEVFEAINITNNEKVVVKILKPVKKKKIKREIKILENLRGGPNIITLLDIIKDPVSRTPALVFEHVNNTDFKQLYQTLSDYDIRFYMY
G.gallus YQLVRKLGRGKYSEVFEAINITNNEKVVVKILKPVKKKKIKREIKILENLRGGPNIITLADIVKDPVSRTPALVFEHVNNTDFKQLYQTLTDYDIRFYMY
M.musculus YQLVRKLGRGKYSEVFEAINITNNEKVVVKILKPVKKKKIKREIKILENLRGGPNIITLADIVKDPVSRTPALVFEHVNNTDFKQLYQTLTDYDIRFYMY
R.norvegicus YQLVRKLGRGKYSEVFEAINITNNEKVVVKILKPVKKKKIKREIKILENLRGGPNIITLADIVKDPVSRTPALVFEHVNNTDFKQLYQTLTDYDIRFYMY
C.familiaris YQLVRKLGRGKYSEVFEAINITNNEKVVVKILKPVKKKKIKREIKILENLRGGPNIITLADIVKDPVSRTPALVFEHVNNTDFKQLYQTLTDYDIRFYMY
O.aries YQLVRKLGRGKYSEVFEAINITNNEKVVVKILKPVKKKKIKREIKILENLRGGPNIITLADIVKDPVSRTPALVFEHVNNTDFKQLYQTLTDYDIRFYMY
B.taurus YQLVRKLGRGKYSEVFEAINITNNEKVVVKILKPVKKKKIKREIKILENLRGGPNIITLADIVKDPVSRTPALVFEHVNNTDFKQLYQTLTDYDIRFYMY
H.sapiens CSNK2A1  YQLVRKLGRGKYSEVFEAINITNNEKVVVKILKPVKKKKIKREIKILENLRGGPNIITLADIVKDPVSRTPALVFEHVNNTDFKQLYQTLTDYDIRFYMY
H.sapiens CSNK2A2  YQLVRKLGRGKYSEVFEAINITNNERVVVKILKPVKKKKIKREVKILENLRGGTNIIKLIDTVKDPVSKTPALVFEYINNTDFKQLYQILTDFDIRFYMY

C.elegans KIN-3    ELLKALDFCHSQGIMHRDVKPHNVMIDAEKRELRLIDWGLAEFYHPRQDYNVRVASRYFKGPELLVDYQCYDYSLDMWSL
C.briggsae ELLKALDFCHSQGIMHRDVKPHNVMIDAEKRELRLIDWGLAEFYHPRQDYNVRVASRYFKGPELLVDYQCYDYSLDMWSL
P.pacificus ELLRALDYCHSM--------------------------------------------------------------------
H.contortus ELLKALDYCHSQGIMHRDVKPHNVMIDHEKKQLRLIDWGLAEFYHPKQDYNVRVASRYFKGPELLVDYQCYDYSLDMWSL
A.duodenale ELLK----------------------------LRLIDWGLAEFYHPKQDYNVRVASRYFKGPELLVDYQCYDYSLDMWSL
D.viviparus ELLKALDYCHSQGIMHRDVKPHNVMIDHEKKQLRLIDWGLAEFYHPKQDYNVRVASRYFKGPELLVDYQCYDYSLDIWSL
A.ceylanicum ELLKALDYCHSQGIMHRDVKPHNVMIDHEKKQLRLIDWGLAEFYHPKQDYNVRVASRYFKGPELLVDYQCYDYSLDMWSL
S.ratti ELLKALDYCHSHGIMHRDVKPHNVMIDHNKRQLRLIDWGLAEFYHPRQDYNVRVASRYFKGPELLVDYQYYDYSLDMWSL
B.malayi ELLKALDYCHSQGIMHRDVKPHNVMIDHEKRTLRLIDWGLAEFYHPRQEYNVRVASRYFKGPELLVDYQCYDYSLDMWSL
O.ochengi ELLKALDYCHSQGIMHRDVKPHNVMIDHDKRTLRLIDWGLAEFYHPRQEYNVRVASRYFKGPELLVDYQCYDYSLDMWSL
L.loa ELLKALDYCHSQGIMHRDVKPHNVMIDHEKRTLRLIDWGLAEFYHPRQEYNVRVASRYFKGPELLVDYQCYDYSLDMWSL
T.trichiura ELLKALDFCHSQGIMHRDVKPHNVMIDHEEGKLRLIDWGLAEFYHPGDEYNVRVASRYFKGPELLVDFHYYDYSLDMWSL
D.rerio EILKALDYCHSMGIMHRDVKPHNVMIDHEHRKLRLIDWGLAEFYHPNQEYNVRVASRYFKGPELLVDYQMYDYSLDMWSL
G.gallus EILKALDYCHSMGIMHRDVKPHNVMIDHEHRKLRLIDWGLAEFYHPGQEYNVRVASRYFKGPELLVDYQMYDYSLDMWSL
M.musculus EILKALDYCHSMGIMHRDVKPHNVMIDHEHRKLRLIDWGLAEFYHPGQEYNVRVASRYFKGPELLVDYQMYDYSLDMWSL
R.norvegicus EILKALDYCHSMGIMHRDVKPHNVMIDHEHRKLRLIDWGLAEFYHPGQEYNVRVASRYFKGPELLVDYQMYDYSLDMWSL
C.familiaris EILKALDYCHSMGIMHRDVKPHNVMIDHEHRKLRLIDWGLAEFYHPGQEYNVRVASRYFKGPELLVDYQMYDYSLDMWSL
O.aries EILKALDYCHSMGIMHRDVKPHNVMIDHEHRKLRLIDWGLAEFYHPGQEYNVRVASRYFKGPELLVDYQMYDYSLDMWSL
B.taurus EILKALDYCHSMGIMHRDVKPHNVMIDHEHRKLRLIDWGLAEFYHPGQEYNVRVASRYFKGPELLVDYQMYDYSLDMWSL
H.sapiens CSNK2A1  EILKALDYCHSMGIMHRDVKPHNVMIDHEHRKLRLIDWGLAEFYHPGQEYNVRVASRYFKGPELLVDYQMYDYSLDMWSL
H.sapiens CSNK2A2  ELLKALDYCHSKGIMHRDVKPHNVMIDHQQKKLRLIDWGLAEFYHPAQEYNVRVASRYFKGPELLVDYQMYDYSLDMWSL

Human CSNK2A1 crystal structure  Human residue
C. elegans KIN-3 homology model C. elegans residue
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(P) Structure and alignment of CSNK1A1 and KIN-19. Structure of PDB: 6GZD (Human CSNK1A1) in green with inhibitor 
bound (in yellow), aligned to C. elegans KIN-19 homology model in blue. The human and C. elegans kinase domains share 
90% identity. All residues that are proximal to the inhibitor binding site with side-chains facing inwards are highlighted on 
the alignment (identified from PDB structure 6GZD and associated C. elegans homology model). Residues of interest are 
indicated on the structure above in dark pink (C. elegans residue) and light pink (human residue).   

C.elegans KIN-19   IRKIGSGSFGDIYVSINVTNGEEVAIKLESNRARHPQLLYESKVYRILQGGVGIPHIRWYGTEREYNVLVMDLLGPSLEDLFNFCSRRFTMKTVLMLADQ
C.briggsae IRKIGSGSFGDIYVSINVTNGEEVAIKLESNRARHPQLLYESKVYRILQGGVGIPHIRWYGTEREYNVLVMDLLGPSLEDLFNFCSRRFTMKTVLMLADQ
P.pacificus IRKIGSGSFGDIYVSINITNGEEVAIKLESSRARHPQLLYESKVYKILQGGVGIPHIRWYGTERDYNVLVMDLLGPSLEDLFNFCSRRFTMKTVLMLADQ
H.contortus IRKIGSGSFGDIYVSINVTNGEEVAIKLESNRARHPQLLYESKVYRILQGGVGIPHIRWYGTEREYNVLVMDLLGPSLEDLFNFCSRRFTMKTVLMLADQ
N.americanus -------------------------------QARHPQLLYESKVYRILQGGVGIPHIRWYGTEREYNVLVMDLLGPSLEDLFNFCSRRFTMKTVLMLADQ
D.viviparus IRKIGSGSFGDIYVSINVTNGEEVAIKLESNRARHPQLLYESKVYRILQGGVGIPHIRWYGTEREYNVLVMDLLGPSLEDLFNFCSRRFTMKTVLMLADQ
A.ceylanicum ----------------------------------------------------MQSHRMRYGTEREYNVLVMDLLGPSLEDLFNFCSRRFTMKTVLMLADQ
S.ratti RK-IGCGSFGDIFLGINITNGEEVAIKMESSKARHPQLMYEYKVYRILNGGVGIPHIRFFGVEREYNCLVMDLLGPSLEDLFTFCGRRFTMKTVLMLVDQ
B.malayi IRKIGSGSFGDIYLAINITNGEEVAVKMESSKARHPQLLYESKVYKILQGGVGIPHIRWYGTEREYNVLVMDLLGPSLEDLFNFCSRRFTMKTVLMLADQ
O.ochengi IRKIGSGSFGDIYLAINITNGEEVAVKMESNKARHPQLLYESKVYKILQGGVGIPHIRWYGTEREYNVLVMDLLGPSLEDLFNFCSRRFTMKTVLMLADQ 
L.loa IRKIGSGSFGDIYLAINITNGEEVAVKMESSKARHPQLLYESKVYKILQGGVGIPHIRWYGTEREYNVLVMDLLGPSLEDLFNFCSRRFTMKTVLMLADQ
T.trichiura VRKIGSGSFGDIYLAINKSNGEEVAVKVESIKSRHPQLQYESKVYRLLQGGIGVPHIKWYGGEYGCNILVMDLLGPSLEDLFNFCSRRFTMKTVLMLADQ
D.rerio VRKIGSGSFGDIYLAINITNGEEVAVKLESQKARHPQLLYESKLYKILQGGVGIPHIRWYGQEKDYNVLVMDLLGPSLEDLFNFCSRRFTMKTVLMLADQ
G.gallus VRKIGSGSFGDIYLAINITNGEEVAVKLESQKARHPQLLYESKLYKILQGGVGIPHIRWYGQEKDYNVLVMDLLGPSLEDLFNFCSRRFTMKTVLMLADQ
M.musculus VRKIGSGSFGDIYLAINITNGEEVAVKLESQKARHPQLLYESKLYKILQGGVGIPHIRWYGQEKDYNVLVMDLLGPSLEDLFNFCSRRFTMKTVLMLADQ
R.norvegicus VRKIGSGSFGDIYLAINITNGEEVAVKLESQKARHPQLLYESKLYKILQGGVGIPHIRWYGQEKDYNVLVMDLLGPSLEDLFNFCSRRFTMKTVLMLADQ
C.familiaris VRKIGSGSFGDIYLAINITNGEEVAVKLESQKARHPQLLYESKLYKILQGGVGIPHIRWYGQEKDYNVLVMDLLGPSLEDLFNFCSRRFTMKTVLMLADQ
O.aries VRKIGSGSFGDIYLAINITNGEEVAVKLESQKARHPQLLYESKLYKILQGGVGIPHIRWYGQEKDYNVLVMDLLGPSLEDLFNFCSRRFTMKTVLMLADQ
B.taurus VRKIGSGSFGDIYLAINITNGEEVAVKLESQKARHPQLLYESKLYKILQGGVGIPHIRWYGQEKDYNVLVMDLLGPSLEDLFNFCSRRFTMKTVLMLADQ
H.sapiens CSNK1A1  VRKIGSGSFGDIYLAINITNGEEVAVKLESQKARHPQLLYESKLYKILQGGVGIPHIRWYGQEKDYNVLVMDLLGPSLEDLFNFCSRRFTMKTVLMLADQ

C.elegans KIN-19   MIGRIEYVHVKNFIHRDIKPDNFLMGIGRHCNKLFLIDFGLAKKYRDSRTRTHIPYREDKNLTGTARYASIN
C.briggsae MIGRIEYVHVKNFIHRDIKPDNFLMGIGRHCNKLFLIDFGLAKKYRDSRTRTHIPYREDKNLTGTARYASIN
P.pacificus MIARVEFVHVKNFIHRDIKPDNFLMGIGRHCNKLFLIDFGLAKKYRDSRTRTHIPYREDKNLTGTARYASIN
H.contortus MIGRIEYVHVKNFIHRDIKPDNFLMGIGRHCNKLFLIDFGLAKKFRDSRTRTHIPYREDKNLTGTARYASIN
N.americanus MIGRIEYVHVKNFIHRDIKPDNFLMGIGRHCNKLFLIDFGLAKKFRDSRTRTHIPYREDKNLTGTARYASIN
D.viviparus MIGRIEYVHVKNFIHRDIKPDNFLMGIGRHCNKLFLIDFGLAKKYRDSRTRVHIPYREDKNLTGTARYASIN
A.ceylanicum MIGRIEYVHVKNFIHRDIKPDNFLMGIGRHCNKLFLIDFGLAKKFRDSRTRTHIPYREDKNLTGTARYASIN
S.ratti MIGRIEYVHVKNFIHRDIKPDNFLMGIGRHCNKLFLVDFGLAKKYRETRSRVHIPYREDKNLTGTARYASIN
B.malayi MIGRIEYVHVKNFIHRDIKPDNFMMGIGRHCNKLFLIDFGLAKKYRDSRTRAHIPYREDKNLTGTARYASIN
O.ochengi MIGRIEY------------PDNFMMGIGRHCNKLFLIDFGLAKKYRDSRTRAHIPYREDKNLTGTARYASIN
L.loa MIGRIEYVHVKNFIHRDIKPDNFMMGIGRHCNKLFLIDFGLAKKYRDSRTRAHIPYREDKNLTGTARYASIN
T.trichiura MIGRIEFLHVKGFIHRDIKPDNFLMGIGRHCNRLFLIDYGLAKKYRDSRTRQHIPYRDDKNLTGTARYASIN
D.rerio MISRIEYVHTKNFIHRDIKPDNFLMGIGRHCNKLFLIDFGLAKKYRDNRTRQHIPYREDKNLTGTARYASIN
G.gallus MISRIEYVHTKNFIHRDIKPDNFLMGIGRHCNKLFLIDFGLAKKYRDNRTRQHIPYREDKNLTGTARYASIN
M.musculus MISRIEYVHTKNFIHRDIKPDNFLMGIGRHCNKLFLIDFGLAKKYRDNRTRQHIPYREDKNLTGTARYASIN
R.norvegicus MISRIEYVHTKNFIHRDIKPDNFLMGIGRHCNKLFLIDFGLAKKYRDNRTRQHIPYREDKNLTGTARYASIN
C.familiaris MISRIEYVHTKNFIHRDIKPDNFLMGIGRHCNKLFLIDFGLAKKYRDNRTRQHIPYREDKNLTGTARYASIN
O.aries MISRIEYVHTKNFIHRDIKPDNFLMGIGRHCNKLFLIDFGLAKKYRDNRTRQHIPYREDKNLTGTARYASIN
B.taurus MISRIEYVHTKNFIHRDIKPDNFLMGIGRHCNKLFLIDFGLAKKYRDNRTRQHIPYREDKNLTGTARYASIN
H.sapiens CSNK1A1  MISRIEYVHTKNFIHRDIKPDNFLMGIGRHCNKLFLIDFGLAKKYRDNRTRQHIPYREDKNLTGTARYASIN

Human CSNK1A1 crystal structure  Human residue
C. elegans KIN-19 homology model C. elegans residue
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Supplementary Figure 3. 4AQ SAR highlighting favorable structural features for nematode activity in vivo. Screen 
phenotypes induced by inhibitor exposure including lethality (Let), embryonic lethality (Emb), larval arrest (Lva) and sterility 
(Ste) are shown. The resulting population growth defects are indicated by the colour coded scale (nb, no bacteria remaining 
in the well). 

Compound ID R1 R2 R3 R4 R5 X1 X2 X3 X4 pH=7 pH=4.5

GW576609B H Cl H F C C O C Let Let

GW576924A H F H H C C O C Let

GW583373A H Cl H H C C O C Emb Let

GW574783B H Cl H H C C O C Lva

GW580496A H Br H H C C O C Lva

GW576484X H CF3 H F C C O C Lva

GW458787B H H H H C C O C Ste

GW566221B H H H C O C C Ste 

GW568377B H H H H C C O C Ste 

GW320571X H H H H H N C N-CH3 C Ste

GW284372X H H H H H C C O C Ste

GW582764A H Cl H H S C N C

GW569530A H H H CF3 S C N C

GW583340C H Cl H F S C N C

GW633459A H Cl H F C C O C

GW281179X H H H H H N C N-CH3 N

GW567808A H H H CF3 C C O C

GW574782A H CF3 H H C C O C

GW615311X H Cl H F C C O C

GW616030X H Cl H F C C O C

GW621823A H Cl H F C C O C

GW424170A CF3 Cl F H N N O C
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Supplementary Figure 4. Conservation of essential nematode-specific kinases across species. Matrices show the percent 
sequence identity between the kinase domain of the C. elegans essential nematode-specific kinase and that of the most 
similar kinase found across nematode species along with the kinase domain sequence of the best human kinase match and 
its ortholog across vertebrate species. C. elegans kinases from nematode-specific families (A-P) and nematode-expanded 
families (Q-Z) are shown. Sequence identity matrices for the kinase domain of the well-conserved kinases MEK1/MEK-2, 
PLK1/PLK-1 and EGFR/LET-23 are included for comparison (AA-AC). Kinase sequences were identified using NCBI BLASTP. 
Percent identity matrices were generated using Clustal Omega.  

Best Vertebrate Match: TTBK2
Group: CK1 Family: TTBK

Best Vertebrate Match: TTBK1
Group: CK1 Family: TTBK
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C. elegans 54.23 35.98 29.7 35.02 35.87 33.97 33.33 34.51 33.96 27.99 30.89 29.53 28.31 29.84 30.62 30.62 30.62 30.62 30.83 30.62

C. briggsae 54.23 35.23 33.83 32.3 39.01 35.5 34.8 37.25 37.74 28.87 34.36 30.71 27.8 32.17 32.17 32.17 32.17 32.17 32.5 32.17

S. ratti 35.98 35.23 35.56 35.74 40.97 38.81 37.78 36.26 37.27 33.72 33.97 32.17 30.99 33.08 32.31 32.31 32.31 32.31 31.4 32.31

P. pacificus 29.7 33.83 35.56 39.31 48.25 47.96 45.05 46.95 45.96 32.32 33.33 35.14 33.49 32.82 32.82 32.82 32.82 32.82 32.38 32.82

O. ochengi 35.02 32.3 35.74 39.31 44.14 42.97 43.89 42.8 42.59 38.58 40.62 38.04 39.13 38.19 40.55 40.55 40.55 40.55 41.1 40.55

B. malayi 35.87 39.01 40.97 48.25 44.14 93.45 64.47 66.23 68.42 35.16 42.73 40.64 37.43 40.83 38.99 38.99 38.99 38.99 39 38.99

L. loa 33.97 35.5 38.81 47.96 42.97 93.45 61.71 65.02 64.68 32.31 41 38.85 37.26 38.61 37.84 37.84 37.84 37.84 37.34 37.84

H. contortus 33.33 34.8 37.78 45.05 43.89 64.47 61.71 74.05 76.47 30.74 40.91 37.07 36.32 38.55 38.55 38.55 38.55 38.55 38.52 38.55

A. ceylanicum 34.51 37.25 36.26 46.95 42.8 66.23 65.02 74.05 93.92 33.99 40.94 38.34 37.56 38.89 38.49 38.49 38.49 38.49 38.03 38.49

D. viviparus 33.96 37.74 37.27 45.96 42.59 68.42 64.68 76.47 93.92 32.32 39.77 37.45 35.81 37.4 36.26 36.26 36.26 36.26 35.66 36.26

A. duodenale 27.99 28.87 33.72 32.32 38.58 35.16 32.31 30.74 33.99 32.32 39.31 43.41 43.7 43.89 45.04 45.04 45.04 45.04 44.67 45.04

T. trichiura 30.89 34.36 33.97 33.33 40.62 42.73 41 40.91 40.94 39.77 39.31 53.26 49.31 52.27 50.76 50.38 50.38 50.38 50.41 50.38

N. americanus 29.53 30.71 32.17 35.14 38.04 40.64 38.85 37.07 38.34 37.45 43.41 53.26 64.32 66.54 65 64.62 64.62 64.62 63.22 64.62

C. familiaris 28.31 27.8 30.99 33.49 39.13 37.43 37.26 36.32 37.56 35.81 43.7 49.31 64.32 90.78 99.08 99.54 99.54 99.54 99.5 99.54

D. rerio 29.84 32.17 33.08 32.82 38.19 40.83 38.61 38.55 38.89 37.4 43.89 52.27 66.54 90.78 92.05 91.67 91.67 91.67 91.06 91.67

G. gallus 30.62 32.17 32.31 32.82 40.55 38.99 37.84 38.55 38.49 36.26 45.04 50.76 65 99.08 92.05 99.62 99.62 99.62 99.59 99.62

M. musculus 30.62 32.17 32.31 32.82 40.55 38.99 37.84 38.55 38.49 36.26 45.04 50.38 64.62 99.54 91.67 99.62 100 100 100 100

R. norvegicus 30.62 32.17 32.31 32.82 40.55 38.99 37.84 38.55 38.49 36.26 45.04 50.38 64.62 99.54 91.67 99.62 100 100 100 100

O. aries 30.62 32.17 32.31 32.82 40.55 38.99 37.84 38.55 38.49 36.26 45.04 50.38 64.62 99.54 91.67 99.62 100 100 100 100

B. taurus 30.83 32.5 31.4 32.38 41.1 39 37.34 38.52 38.03 35.66 44.67 50.41 63.22 99.5 91.06 99.59 100 100 100 100

H. sapiens 30.62 32.17 32.31 32.82 40.55 38.99 37.84 38.55 38.49 36.26 45.04 50.38 64.62 99.54 91.67 99.62 100 100 100 100

C05C12.1
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C. elegans 78.36 33.85 37.5 42.37 40.98 55.34 48.59 53.58 51.79 34.63 37.74 36.11 33.01 33.59 34.38 34.38 34.38 34.38 33.61 34.38

C. briggsae 78.36 36.54 38.49 44.66 40.45 58.94 48.88 53.96 51.56 34.5 36.43 36.51 37.62 36.72 38.67 38.67 38.67 38.67 37.39 38.67

O. ochengi 33.85 36.54 48.67 43.46 36.82 41 35.63 35.66 34.56 39.61 36.08 41.34 43.96 40.94 42.91 42.91 42.91 42.91 42.37 42.91

L. loa 37.5 38.49 48.67 43.61 36.13 39.18 36.31 39.31 38.68 35.19 39.49 42.47 34.9 40.84 41.6 41.6 41.6 41.6 42.21 41.6

B. malayi 42.37 44.66 43.46 43.61 49.62 56.44 48.85 51.92 51.14 38.37 37.45 46.09 41.71 42.25 43.8 43.8 43.8 43.8 43.33 43.8

P. pacificus 40.98 40.45 36.82 36.13 49.62 50.46 48.6 50.19 48.31 36.47 38.58 41.2 36.53 38.58 40.16 40.16 40.16 40.16 39.83 40.16

D. viviparus 55.34 58.94 41 39.18 56.44 50.46 84.87 92.31 88.83 36.82 41.23 43.81 36.87 42.86 44.39 44.39 44.39 44.39 42.13 44.39

A. ceylanicum 48.59 48.88 35.63 36.31 48.85 48.6 84.87 86.93 92.66 35.8 33.91 41.07 38.24 41.86 41.28 41.28 41.28 41.28 41.28 41.28

H. contortus 53.58 53.96 35.66 39.31 51.92 50.19 92.31 86.93 88.39 36.47 36.33 42.23 40.38 41.57 41.57 41.57 41.57 41.57 39.66 41.57

A. duodenale 51.79 51.56 34.56 38.68 51.14 48.31 88.83 92.66 88.39 32.92 34.2 41.04 34.9 39.81 39.81 39.81 39.81 39.81 39.81 39.81

S. ratti 34.63 34.5 39.61 35.19 38.37 36.47 36.82 35.8 36.47 32.92 34.55 42.25 37.24 41.98 42.37 42.37 42.37 42.37 41.39 42.37

T. trichiura 37.74 36.43 36.08 39.49 37.45 38.58 41.23 33.91 36.33 34.2 34.55 42.08 38.26 41.44 40.68 40.68 40.68 40.68 39.59 40.68

N. americanus 36.11 36.51 41.34 42.47 46.09 41.2 43.81 41.07 42.23 41.04 42.25 42.08 64.32 66.54 65 64.62 64.62 64.62 63.22 64.62

C. familiaris 33.01 37.62 43.96 34.9 41.71 36.53 36.87 38.24 40.38 34.9 37.24 38.26 64.32 90.78 99.08 99.54 99.54 99.54 99.5 99.54

D. rerio 33.59 36.72 40.94 40.84 42.25 38.58 42.86 41.86 41.57 39.81 41.98 41.44 66.54 90.78 92.05 91.67 91.67 91.67 91.06 91.67

G. gallus 34.38 38.67 42.91 41.6 43.8 40.16 44.39 41.28 41.57 39.81 42.37 40.68 65 99.08 92.05 99.62 99.62 99.62 99.59 99.62

M. musculus 34.38 38.67 42.91 41.6 43.8 40.16 44.39 41.28 41.57 39.81 42.37 40.68 64.62 99.54 91.67 99.62 100 100 100 100

R. norvegicus 34.38 38.67 42.91 41.6 43.8 40.16 44.39 41.28 41.57 39.81 42.37 40.68 64.62 99.54 91.67 99.62 100 100 100 100

O. aries 34.38 38.67 42.91 41.6 43.8 40.16 44.39 41.28 41.57 39.81 42.37 40.68 64.62 99.54 91.67 99.62 100 100 100 100

B. taurus 33.61 37.39 42.37 42.21 43.33 39.83 42.13 41.28 39.66 39.81 41.39 39.59 63.22 99.5 91.06 99.59 100 100 100 100

H. sapiens 34.38 38.67 42.91 41.6 43.8 40.16 44.39 41.28 41.57 39.81 42.37 40.68 64.62 99.54 91.67 99.62 100 100 100 100

B0207.7

C. elegans Kinase: R10D12.10
Group: CK1 Family: TTBKL

C. elegans Kinase: C05C12.1
Group: CK1 Family: TTBKL

C. elegans Kinase: B0207.7
Group: CK1 Family: TTBKL

Best Vertebrate Match: TTBK1
Group: CK1 Family: TTBK

C. elegans Kinase: W09C3.1
Group: CK1 Family: TTBKL

Best Vertebrate Match: TTBK1
Group: CK1 Family: TTBK

Sequence % Identity
0 100
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C. elegans 62.45 31.89 31.1 36.72 35.16 40.24 36.68 37.45 37.45 36.86 36.86 36.72 32.28 29.55 31.1 31.1 31.1 31.1 31.1 31.1

C. briggsae 62.45 29.46 26.82 34.35 32.82 34.11 32.71 31.56 31.95 36.02 37.74 37.02 30.38 29.07 28.85 28.85 29.23 29.23 29.23 29.23

N. americanus 31.89 29.46 78.73 41.92 33.07 36.76 31.8 30.65 31.03 34.38 36.61 34.24 44.23 44 44.23 44.23 44.23 44.62 44.62 44.62

A. duodenale 31.1 26.82 78.73 39.31 37.07 37.65 31.06 30.27 30.68 34.11 34.25 33.2 43.89 43.91 44.66 44.66 44.66 45.04 45.04 45.04

T. trichiura 36.72 34.35 41.92 39.31 38.85 42.41 40.6 40.15 40.98 38.22 39.22 36.54 50.38 48.47 49.24 49.24 49.62 49.62 49.62 49.62

S. ratti 35.16 32.82 33.07 37.07 38.85 44.19 38.4 39.08 38.78 38.46 39.06 37.69 39.15 37.22 36.82 36.82 36.82 36.82 36.82 36.82

P. pacificus 40.24 34.11 36.76 37.65 42.41 44.19 47.69 48.06 48.46 41.47 43.7 40.31 43.53 42.73 42.35 42.35 42.75 42.35 42.35 42.35

O. ochengi 36.68 32.71 31.8 31.06 40.6 38.4 47.69 88.39 88.52 43.89 47.67 47.15 37.12 35.65 34.85 34.85 35.61 35.23 35.23 35.23

B. malayi 37.45 31.56 30.65 30.27 40.15 39.08 48.06 88.39 96.25 45.77 48.45 49.04 38.17 36.12 35.5 35.5 36.26 35.88 35.88 35.88

L. loa 37.45 31.95 31.03 30.68 40.98 38.78 48.46 88.52 96.25 45.04 48.84 48.29 38.26 36.52 35.23 35.23 35.98 35.61 35.61 35.61

A. ceylanicum 36.86 36.02 34.38 34.11 38.22 38.46 41.47 43.89 45.77 45.04 73.08 72.73 35.8 35.71 34.63 34.63 35.02 35.02 35.02 35.02

H. contortus 36.86 37.74 36.61 34.25 39.22 39.06 43.7 47.67 48.45 48.84 73.08 75 35.97 36.36 34.39 34.39 34.39 34.39 34.39 34.39

D. viviparus 36.72 37.02 34.24 33.2 36.54 37.69 40.31 47.15 49.04 48.29 72.73 75 33.33 36.44 35.66 35.66 35.66 35.66 35.66 35.66

D. rerio 32.28 30.38 44.23 43.89 50.38 39.15 43.53 37.12 38.17 38.26 35.8 35.97 33.33 85.59 84.09 84.09 84.09 84.85 84.47 84.85

G. gallus 29.55 29.07 44 43.91 48.47 37.22 42.73 35.65 36.12 36.52 35.71 36.36 36.44 85.59 96.07 96.07 96.07 96.94 96.51 96.94

M. musculus 31.1 28.85 44.23 44.66 49.24 36.82 42.35 34.85 35.5 35.23 34.63 34.39 35.66 84.09 96.07 100 98.11 98.86 98.48 98.86

R. norvegicus 31.1 28.85 44.23 44.66 49.24 36.82 42.35 34.85 35.5 35.23 34.63 34.39 35.66 84.09 96.07 100 98.11 98.86 98.48 98.86

O. aries 31.1 29.23 44.23 44.66 49.62 36.82 42.75 35.61 36.26 35.98 35.02 34.39 35.66 84.09 96.07 98.11 98.11 99.24 99.62 99.24

C. familiaris 31.1 29.23 44.62 45.04 49.62 36.82 42.35 35.23 35.88 35.61 35.02 34.39 35.66 84.85 96.94 98.86 98.86 99.24 99.62 100

B. taurus 31.1 29.23 44.62 45.04 49.62 36.82 42.35 35.23 35.88 35.61 35.02 34.39 35.66 84.47 96.51 98.48 98.48 99.62 99.62 99.62

H. sapiens 31.1 29.23 44.62 45.04 49.62 36.82 42.35 35.23 35.88 35.61 35.02 34.39 35.66 84.85 96.94 98.86 98.86 99.24 100 99.62
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C. elegans 75.85 40 39.92 39.62 43.89 44.44 42.91 37.12 34.6 36.94 35.88 32.3 33.64 31.54 32.69 32.69 32.69 32.69 32.64 32.69

C. briggsae 75.85 39.77 39.69 39.77 41.76 44.62 44.62 34.6 32.44 36.2 36.02 33.2 31.92 31.66 31.66 31.66 31.66 31.66 31.54 31.66

O. ochengi 40 39.77 88.39 88.52 47.15 46.56 43.89 41.57 40 47.98 40.98 39.08 36.7 35.98 37.5 37.5 37.5 37.5 37.4 37.5

B. malayi 39.92 39.69 88.39 96.25 49.04 47.69 45.77 41.29 39.92 48.43 40.53 37.93 36.74 37.02 37.79 37.79 37.79 37.79 37.7 37.79

L. loa 39.62 39.77 88.52 96.25 48.29 47.71 45.04 42.32 40 48.43 41.35 38.31 36.7 37.5 38.26 38.26 38.26 38.26 38.21 38.26

D. viviparus 43.89 41.76 47.15 49.04 48.29 74.24 72.73 36.26 35.63 40.27 36.54 34.51 34.74 34.88 36.43 36.43 36.43 36.43 36.67 36.43

H. contortus 44.44 44.62 46.56 47.69 47.71 74.24 73.11 35.11 35.25 38.01 38.46 35.29 34.74 34.5 34.88 34.88 34.88 34.88 34.58 34.88

A. ceylanicum 42.91 44.62 43.89 45.77 45.04 72.73 73.11 36.26 34.87 41.63 38.08 34.12 34.74 34.88 35.27 35.27 35.27 35.27 35.42 35.27

S. ratti 37.12 34.6 41.57 41.29 42.32 36.26 35.11 36.26 39.7 45.09 34.09 33.59 30.56 32.44 32.44 32.44 32.44 32.44 32.38 32.44

P. pacificus 34.6 32.44 40 39.92 40 35.63 35.25 34.87 39.7 51.34 40.68 37.6 34.88 36.02 36.4 36.4 36.4 36.4 35.8 36.4

A. duodenale 36.94 36.2 47.98 48.43 48.43 40.27 38.01 41.63 45.09 51.34 38.74 35.75 36.23 36.82 37.73 37.73 37.73 37.73 36.63 37.73

T. trichiura 35.88 36.02 40.98 40.53 41.35 36.54 38.46 38.08 34.09 40.68 38.74 53.26 49.31 52.27 50.76 50.38 50.38 50.38 50.41 50.38

N. americanus 32.3 33.2 39.08 37.93 38.31 34.51 35.29 34.12 33.59 37.6 35.75 53.26 64.32 66.54 65 64.62 64.62 64.62 63.22 64.62

C. familiaris 33.64 31.92 36.7 36.74 36.7 34.74 34.74 34.74 30.56 34.88 36.23 49.31 64.32 90.78 99.08 99.54 99.54 99.54 99.5 99.54

D. rerio 31.54 31.66 35.98 37.02 37.5 34.88 34.5 34.88 32.44 36.02 36.82 52.27 66.54 90.78 92.05 91.67 91.67 91.67 91.06 91.67

G. gallus 32.69 31.66 37.5 37.79 38.26 36.43 34.88 35.27 32.44 36.4 37.73 50.76 65 99.08 92.05 99.62 99.62 99.62 99.59 99.62

M. musculus 32.69 31.66 37.5 37.79 38.26 36.43 34.88 35.27 32.44 36.4 37.73 50.38 64.62 99.54 91.67 99.62 100 100 100 100

R. norvegicus 32.69 31.66 37.5 37.79 38.26 36.43 34.88 35.27 32.44 36.4 37.73 50.38 64.62 99.54 91.67 99.62 100 100 100 100

O. aries 32.69 31.66 37.5 37.79 38.26 36.43 34.88 35.27 32.44 36.4 37.73 50.38 64.62 99.54 91.67 99.62 100 100 100 100

B. taurus 32.64 31.54 37.4 37.7 38.21 36.67 34.58 35.42 32.38 35.8 36.63 50.41 63.22 99.5 91.06 99.59 100 100 100 100

H. sapiens 32.69 31.66 37.5 37.79 38.26 36.43 34.88 35.27 32.44 36.4 37.73 50.38 64.62 99.54 91.67 99.62 100 100 100 100

A B

C D



 
 

 
 
Supplementary Figure 4. Conservation of essential nematode-specific kinases across species. Matrices show the percent 
sequence identity between the kinase domain of the C. elegans essential nematode-specific kinase and that of the most 
similar kinase found across nematode species along with the kinase domain sequence of the best human kinase match and 
its ortholog across vertebrate species. C. elegans kinases from nematode-specific families (A-P) and nematode-expanded 
families (Q-Z) are shown. Sequence identity matrices for the kinase domain of the well-conserved kinases MEK1/MEK-2, 
PLK1/PLK-1 and EGFR/LET-23 are included for comparison (AA-AC). Kinase sequences were identified using NCBI BLASTP. 
Percent identity matrices were generated using Clustal Omega.  
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C. elegans 85.55 65.78 64.12 67.56 68.32 68.45 66.27 66.8 68.44 69.2 67.68 40.32 38.35 39.13 39.92 39.53 39.53 39.53 39.57 39.53

C. briggsae 85.55 63.4 62.12 65.91 66.29 63.87 62.26 64.88 65.13 67.17 66.79 38.04 39.42 39.22 40 39.61 39.61 39.61 39.66 39.61

P. pacificus 65.78 63.4 61.51 65.93 64.49 61.93 64.44 66.94 68.54 68.27 67.16 38.57 36.05 37.64 37.64 37.64 37.64 37.64 37.14 37.64

S. ratti 64.12 62.12 61.51 66.79 65.7 63.45 60.81 65.18 65.04 68.89 67.78 36.55 36.73 38.93 40.46 40.08 40.08 40.08 40.57 40.08

O. ochengi 67.56 65.91 65.93 66.79 94.1 92.15 70.23 67.21 73.68 71.11 70.37 38.76 40.76 41.09 41.47 41.09 41.09 41.09 41.25 41.09

B. malayi 68.32 66.29 64.49 65.7 94.1 98.98 69.03 67.21 71.8 71.48 70 37.88 40.55 41.6 41.6 41.22 41.22 41.22 41.39 41.22

L. loa 68.45 63.87 61.93 63.45 92.15 98.98 70.05 65.48 71.12 70.68 69.11 37.7 40.97 42.86 42.86 42.33 42.33 42.33 42.33 42.33

N. americanus 66.27 62.26 64.44 60.81 70.23 69.03 70.05 82.92 77.22 78.71 76.81 33.69 30.25 35.04 35.04 34.65 34.65 34.65 36.07 34.65

D. viviparus 66.8 64.88 66.94 65.18 67.21 67.21 65.48 82.92 73.39 75 74.6 36.13 32.46 36.97 35.29 34.87 34.87 34.87 34.55 34.87

H. contortus 68.44 65.13 68.54 65.04 73.68 71.8 71.12 77.22 73.39 76.03 74.91 38.58 36.23 37.8 38.19 37.8 37.8 37.8 37.71 37.8

A. duodenale 69.2 67.17 68.27 68.89 71.11 71.48 70.68 78.71 75 76.03 97.42 40.31 38.39 37.98 39.53 39.15 39.15 39.15 38.75 39.15

A. ceylanicum 67.68 66.79 67.16 67.78 70.37 70 69.11 76.81 74.6 74.91 97.42 39.92 37.91 37.21 39.15 38.76 38.76 38.76 38.33 38.76

T. trichiura 40.32 38.04 38.57 36.55 38.76 37.88 37.7 33.69 36.13 38.58 40.31 39.92 39.75 41.06 42.59 42.59 42.59 42.59 41.63 42.59

C. familiaris 38.35 39.42 36.05 36.73 40.76 40.55 40.97 30.25 32.46 36.23 38.39 37.91 39.75 90.78 99.08 99.54 99.54 99.54 99.5 99.54

D. rerio 39.13 39.22 37.64 38.93 41.09 41.6 42.86 35.04 36.97 37.8 37.98 37.21 41.06 90.78 92.05 91.67 91.67 91.67 91.06 91.67

G. gallus 39.92 40 37.64 40.46 41.47 41.6 42.86 35.04 35.29 38.19 39.53 39.15 42.59 99.08 92.05 99.62 99.62 99.62 99.59 99.62

M. musculus 39.53 39.61 37.64 40.08 41.09 41.22 42.33 34.65 34.87 37.8 39.15 38.76 42.59 99.54 91.67 99.62 100 100 100 100

R. norvegicus 39.53 39.61 37.64 40.08 41.09 41.22 42.33 34.65 34.87 37.8 39.15 38.76 42.59 99.54 91.67 99.62 100 100 100 100

O. aries 39.53 39.61 37.64 40.08 41.09 41.22 42.33 34.65 34.87 37.8 39.15 38.76 42.59 99.54 91.67 99.62 100 100 100 100

B. taurus 39.57 39.66 37.14 40.57 41.25 41.39 42.33 36.07 34.55 37.71 38.75 38.33 41.63 99.5 91.06 99.59 100 100 100 100

H. sapiens 39.53 39.61 37.64 40.08 41.09 41.22 42.33 34.65 34.87 37.8 39.15 38.76 42.59 99.54 91.67 99.62 100 100 100 100

C. elegans Kinase: C14A4.13
Group: CK1 Family: TTBKL

Best Vertebrate Match: TTBK1
Group: CK1 Family: TTBK
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C. elegans 86.89 52.6 62.68 63.91 59.41 62.32 54.58 48.67 49.45 49.82 38.89 34.48 34.87 35.22 34.87 34.87 35.63 35.25 35.25 35.25

C. briggsae 86.89 51.04 60.53 62.03 58.33 62.41 53.99 45.25 46.24 46.99 37.55 32.3 33.46 34.08 33.46 33.46 34.24 33.85 33.85 33.85

A. duodenale 52.6 51.04 70.31 73.44 72.4 83.85 51.32 42.93 44.79 44.27 33.86 32.43 32.43 32.45 33.51 33.51 34.05 34.05 34.05 34.05

H. contortus 62.68 60.53 70.31 80.52 81.19 81.59 60.58 48.67 50.18 49.08 35.32 36.15 35.38 36.68 36.92 36.92 37.69 37.69 37.69 37.69

D. viviparus 63.91 62.03 73.44 80.52 81.77 83.15 60.98 49.81 51.5 50 36.15 36.33 34.77 36.49 36.33 36.33 36.72 36.72 36.72 36.72

N. americanus 59.41 58.33 72.4 81.19 81.77 85.02 57.35 51.31 50.76 49.75 35.96 34.92 35.45 34.18 34.92 34.92 35.45 35.45 35.45 35.45

A. ceylanicum 62.32 62.41 83.85 81.59 83.15 85.02 60.57 48.29 47.97 49.08 33.58 35.38 35 35.37 35 35 35.38 35.38 35.38 35.38

P. pacificus 54.58 53.99 51.32 60.58 60.98 57.35 60.57 50.38 50.37 50 33.33 35.11 34.35 35.22 35.88 35.88 35.5 35.88 35.5 35.88

O. ochengi 48.67 45.25 42.93 48.67 49.81 51.31 48.29 50.38 51.7 51.7 35 31.37 34.9 34.68 34.9 34.9 34.9 35.29 34.9 35.29

B. malayi 49.45 46.24 44.79 50.18 51.5 50.76 47.97 50.37 51.7 93.04 35.58 32.82 35.88 37.12 36.64 36.64 37.4 37.02 37.4 37.02

L. loa 49.82 46.99 44.27 49.08 50 49.75 49.08 50 51.7 93.04 33.71 33.21 36.26 37.99 37.4 37.4 38.17 37.79 38.17 37.79

S. ratti 38.89 37.55 33.86 35.32 36.15 35.96 33.58 33.33 35 35.58 33.71 33.59 40.08 38.26 40.46 40.46 40.46 40.84 40.84 40.84

T. trichiura 34.48 32.3 32.43 36.15 36.33 34.92 35.38 35.11 31.37 32.82 33.21 33.59 41.67 42.36 41.29 41.29 41.29 41.29 41.29 41.29

D. rerio 34.87 33.46 32.43 35.38 34.77 35.45 35 34.35 34.9 35.88 36.26 40.08 41.67 85.59 84.09 84.09 84.09 84.85 84.47 84.85

G. gallus 35.22 34.08 32.45 36.68 36.49 34.18 35.37 35.22 34.68 37.12 37.99 38.26 42.36 85.59 96.07 96.07 96.07 96.94 96.51 96.94

M. musculus 34.87 33.46 33.51 36.92 36.33 34.92 35 35.88 34.9 36.64 37.4 40.46 41.29 84.09 96.07 100 98.11 98.86 98.48 98.86

R. norvegicus 34.87 33.46 33.51 36.92 36.33 34.92 35 35.88 34.9 36.64 37.4 40.46 41.29 84.09 96.07 100 98.11 98.86 98.48 98.86

O. aries 35.63 34.24 34.05 37.69 36.72 35.45 35.38 35.5 34.9 37.4 38.17 40.46 41.29 84.09 96.07 98.11 98.11 99.24 99.62 99.24

C. familiaris 35.25 33.85 34.05 37.69 36.72 35.45 35.38 35.88 35.29 37.02 37.79 40.84 41.29 84.85 96.94 98.86 98.86 99.24 99.62 100

B. taurus 35.25 33.85 34.05 37.69 36.72 35.45 35.38 35.5 34.9 37.4 38.17 40.84 41.29 84.47 96.51 98.48 98.48 99.62 99.62 99.62

H. sapiens 35.25 33.85 34.05 37.69 36.72 35.45 35.38 35.88 35.29 37.02 37.79 40.84 41.29 84.85 96.94 98.86 98.86 99.24 100 99.62

Y66D12A.20
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0 100
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C. elegans 85.44 41.09 47.89 45.59 47.51 40.87 36.86 38.43 41.02 35.16 38.91 39.84 37.02 38.82 38.82 38.43 38.43 38.43 38.82 38.43

C. briggsae 85.44 36.92 45.99 45.98 46.71 39.53 36.72 39.45 40.67 34.28 36.4 39.84 31.72 37.84 39.38 39 39 39 39 39

P. pacificus 41.09 36.92 43.51 44.32 43.86 37.74 37.69 40.77 36.03 33.82 37.93 35.55 34.93 38.61 37.84 37.84 37.84 37.84 37.34 37.84

A. ceylanicum 47.89 45.99 43.51 76.95 76.61 43.3 42.05 40.15 46.38 35.09 36.98 43.46 40.76 41.06 41.83 41.83 41.83 41.83 41.63 41.83

H. contortus 45.59 45.98 44.32 76.95 83.64 40 39.54 39.54 43.56 36.15 37.16 41.92 40.57 40.93 41.31 41.31 41.31 41.31 41.08 41.31

D. viviparus 47.51 46.71 43.86 76.61 83.64 41 39.39 39.77 44.57 32.75 36.23 44.62 38.33 41.06 40.68 40.68 40.68 40.68 40 40.68

O. ochengi 40.87 39.53 37.74 43.3 40 41 88.21 45.04 44.06 37.8 42.41 41.18 43.75 40.39 42.75 42.75 42.75 42.75 42.19 42.75

L. loa 36.86 36.72 37.69 42.05 39.54 39.39 88.21 43.4 45.08 36.72 43.85 40.7 43.6 42.64 43.8 43.8 43.8 43.8 43.33 43.8

S. ratti 38.43 39.45 40.77 40.15 39.54 39.77 45.04 43.4 45.45 33.2 43.85 41.86 38.39 41.09 40.7 40.7 40.7 40.7 40.83 40.7

B. malayi 41.02 40.67 36.03 46.38 43.56 44.57 44.06 45.08 45.45 35.21 42.42 47.1 42.6 46.18 45.42 45.42 45.42 45.42 45.9 45.42

A. duodenale 35.16 34.28 33.82 35.09 36.15 32.75 37.8 36.72 33.2 35.21 39.31 43.41 43.7 43.89 45.04 45.04 45.04 45.04 44.67 45.04

T. trichiura 38.91 36.4 37.93 36.98 37.16 36.23 42.41 43.85 43.85 42.42 39.31 53.26 49.31 52.27 50.76 50.38 50.38 50.38 50.41 50.38

N. americanus 39.84 39.84 35.55 43.46 41.92 44.62 41.18 40.7 41.86 47.1 43.41 53.26 64.32 66.54 65 64.62 64.62 64.62 63.22 64.62

C. familiaris 37.02 31.72 34.93 40.76 40.57 38.33 43.75 43.6 38.39 42.6 43.7 49.31 64.32 90.78 99.08 99.54 99.54 99.54 99.5 99.54

D. rerio 38.82 37.84 38.61 41.06 40.93 41.06 40.39 42.64 41.09 46.18 43.89 52.27 66.54 90.78 92.05 91.67 91.67 91.67 91.06 91.67

G. gallus 38.82 39.38 37.84 41.83 41.31 40.68 42.75 43.8 40.7 45.42 45.04 50.76 65 99.08 92.05 99.62 99.62 99.62 99.59 99.62

M. musculus 38.43 39 37.84 41.83 41.31 40.68 42.75 43.8 40.7 45.42 45.04 50.38 64.62 99.54 91.67 99.62 100 100 100 100

R. norvegicus 38.43 39 37.84 41.83 41.31 40.68 42.75 43.8 40.7 45.42 45.04 50.38 64.62 99.54 91.67 99.62 100 100 100 100

O. aries 38.43 39 37.84 41.83 41.31 40.68 42.75 43.8 40.7 45.42 45.04 50.38 64.62 99.54 91.67 99.62 100 100 100 100

B. taurus 38.82 39 37.34 41.63 41.08 40 42.19 43.33 40.83 45.9 44.67 50.41 63.22 99.5 91.06 99.59 100 100 100 100

H. sapiens 38.43 39 37.84 41.83 41.31 40.68 42.75 43.8 40.7 45.42 45.04 50.38 64.62 99.54 91.67 99.62 100 100 100 100
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C. elegans 78.39 60.92 59.15 63.16 63.24 58.46 65.04 65.04 61.59 66.2 67.63 39.38 37.6 36.4 35.66 35.66 36.05 36.05 36.05 36.05

C. briggsae 78.39 63.1 60.89 64.66 63.47 60.31 65.41 65.41 63.5 65.68 66.23 38.22 37.6 34.07 33.72 33.72 34.11 34.11 34.11 34.11

P. pacificus 60.92 63.1 61.51 65.93 64.49 61.93 67.9 66.79 64.41 66.44 67.21 34.85 37.26 35.5 36.5 36.5 36.12 36.88 36.5 36.88

S. ratti 59.15 60.89 61.51 66.79 65.7 63.45 68.89 67.78 63.93 63.54 63.41 38.17 40.61 38.96 39.08 39.08 39.08 39.46 39.08 39.46

O. ochengi 63.16 64.66 65.93 66.79 94.1 92.15 71.11 70.37 70.23 73.33 74.22 39.92 40.08 38.39 38.52 38.52 38.91 38.91 39.3 38.91

B. malayi 63.24 63.47 64.49 65.7 94.1 98.98 71.48 70 69.03 69.93 68.83 39.69 40.61 37.83 38.31 38.31 38.7 38.7 39.08 38.7

L. loa 58.46 60.31 61.93 63.45 92.15 98.98 70.68 69.11 70.05 68.53 66.5 37.23 41.49 39.49 39.89 39.89 40.43 40.43 40.96 40.43

A. duodenale 65.04 65.41 67.9 68.89 71.11 71.48 70.68 97.42 78.71 76.38 76.55 35.8 38.67 36.32 36.72 36.72 36.33 37.11 36.72 37.11

A. ceylanicum 65.04 65.41 66.79 67.78 70.37 70 69.11 97.42 76.81 75.28 77.88 35.8 37.89 35.43 35.94 35.94 35.94 36.33 35.94 36.33

N. americanus 61.59 63.5 64.41 63.93 70.23 69.03 70.05 78.71 76.81 100 76.51 76.23 34.39 34.92 32.88 33.73 33.73 33.33 34.13 33.73 34.13

H. contortus 66.2 65.68 66.44 63.54 73.33 69.93 68.53 76.38 75.28 76.51 87.7 37.55 37.31 36.09 36.15 36.15 36.54 36.54 36.92 36.54

D. viviparus 67.63 66.23 67.21 63.41 74.22 68.83 66.5 76.55 77.88 76.23 87.7 34.86 35.78 34.04 34.4 34.4 35.32 34.86 35.32 34.86

T. trichiura 39.38 38.22 34.85 38.17 39.92 39.69 37.23 35.8 35.8 34.39 37.55 34.86 50.38 48.47 49.24 49.24 49.62 49.62 49.62 49.62

D. rerio 37.6 37.6 37.26 40.61 40.08 40.61 41.49 38.67 37.89 34.92 37.31 35.78 50.38 85.59 84.09 84.09 84.09 84.85 84.47 84.85

G. gallus 36.4 34.07 35.5 38.96 38.39 37.83 39.49 36.32 35.43 32.88 36.09 34.04 48.47 85.59 96.07 96.07 96.07 96.94 96.51 96.94

M. musculus 35.66 33.72 36.5 39.08 38.52 38.31 39.89 36.72 35.94 33.73 36.15 34.4 49.24 84.09 96.07 100 98.11 98.86 98.48 98.86

R. norvegicus 35.66 33.72 36.5 39.08 38.52 38.31 39.89 36.72 35.94 33.73 36.15 34.4 49.24 84.09 96.07 100 98.11 98.86 98.48 98.86

O. aries 36.05 34.11 36.12 39.08 38.91 38.7 40.43 36.33 35.94 33.33 36.54 35.32 49.62 84.09 96.07 98.11 98.11 99.24 99.62 99.24

C. familiaris 36.05 34.11 36.88 39.46 38.91 38.7 40.43 37.11 36.33 34.13 36.54 34.86 49.62 84.85 96.94 98.86 98.86 99.24 99.62 100

B. taurus 36.05 34.11 36.5 39.08 39.3 39.08 40.96 36.72 35.94 33.73 36.92 35.32 49.62 84.47 96.51 98.48 98.48 99.62 99.62 99.62

H. sapiens 36.05 34.11 36.88 39.46 38.91 38.7 40.43 37.11 36.33 34.13 36.54 34.86 49.62 84.85 96.94 98.86 98.86 99.24 100 99.62

C. elegans Kinase: C27D8.1
Group: CK1 Family:  Worm6

C. elegans Kinase: F38E1.3
Group: CK1 Family: Worm6

C. elegans Kinase: Y66D12A.20
Group: CK1 Family: Worm6

Best Vertebrate Match: TTBK2
Group: CK1 Family: TTBK

Best Vertebrate Match: TTBK1
Group: CK1 Family: TTBK

Best Vertebrate Match:TTBK2
Group: CK1 Family: TTBK

E F

G H



 
 
 
 
Supplementary Figure 4. Conservation of essential nematode-specific kinases across species. Matrices show the percent 
sequence identity between the kinase domain of the C. elegans essential nematode-specific kinase and that of the most 
similar kinase found across nematode species along with the kinase domain sequence of the best human kinase match and 
its ortholog across vertebrate species. C. elegans kinases from nematode-specific families (A-P) and nematode-expanded 
families (Q-Z) are shown. Sequence identity matrices for the kinase domain of the well-conserved kinases MEK1/MEK-2, 
PLK1/PLK-1 and EGFR/LET-23 are included for comparison (AA-AC). Kinase sequences were identified using NCBI BLASTP. 
Percent identity matrices were generated using Clustal Omega.  

C.
 e

le
ga

ns
C.

 b
rig

gs
ae

H.
 co

nt
or

tu
s

A.
 ce

yl
an

icu
m

O.
 o

ch
en

gi
D.

 v
iv

ip
ar

us
N.

 a
m

er
ica

nu
s

A.
 d

uo
de

na
le

P.
 p

ac
ifi

cu
s

S.
 ra

tti
B.

 m
al

ay
i

L.
 lo

a
T.

 tr
ich

iu
ra

C.
 fa

m
ili

ar
is

D.
 re

rio
G.

 g
al

lu
s

M
. m

us
cu

lu
s

R.
 n

or
ve

gi
cu

s
O.

 a
rie

s
B.

 ta
ur

us
H.

 sa
pi

en
s

C. elegans 41.91 43.83 49.73 38.72 37.34 36.51 37.34 38.79 38.82 38.36 38.07 32.35 30.29 30.45 30.91 30.91 30.91 30.91 30.69 30.91

C. briggsae 41.91 63.41 65.95 43.71 48.8 50.17 50.17 50.53 51.39 51.11 50.56 37.8 39.08 40.15 40.53 40.53 40.53 40.53 40.24 40.53

H. contortus 43.83 63.41 72.61 48.07 48.25 49.3 48.95 49.12 49.82 49.26 49.44 35.18 35.78 36.88 36.88 36.88 36.88 36.88 35.92 36.88

A. ceylanicum 49.73 65.95 72.61 48.26 51.29 51.29 52.16 53.74 50.65 50.93 51.17 35.71 40.22 38.94 39.42 39.42 39.42 39.42 39.42 39.42

O. ochengi 38.72 43.71 48.07 48.26 52.8 52.8 53.15 54.06 52.8 53.33 52.79 36.9 40.26 42.15 42.91 42.91 42.91 42.91 42.39 42.91

D. viviparus 37.34 48.8 48.25 51.29 52.8 93.17 93.86 76.68 75.35 76.3 76.58 41.67 43.7 43.89 45.42 45.42 45.42 45.42 45.08 45.42

N. americanus 36.51 50.17 49.3 51.29 52.8 93.17 97.27 75.62 75.35 75.56 75.84 42.46 42.86 43.89 44.27 44.27 44.27 44.27 43.85 44.27

A. duodenale 37.34 50.17 48.95 52.16 53.15 93.86 97.27 75.62 74.65 75.19 74.72 41.67 43.7 43.89 45.04 45.04 45.04 45.04 44.67 45.04

P. pacificus 38.79 50.53 49.12 53.74 54.06 76.68 75.62 75.62 76.68 80 80.3 42.23 41.67 42.53 42.53 42.53 42.53 42.53 41.98 42.53

S. ratti 38.82 51.39 49.82 50.65 52.8 75.35 75.35 74.65 76.68 81.11 81.04 41.83 39.48 41.76 40.23 40.23 40.23 40.23 39.51 40.23

B. malayi 38.36 51.11 49.26 50.93 53.33 76.3 75.56 75.19 80 81.11 98.51 41.83 42.33 44.44 42.91 42.91 42.91 42.91 42.39 42.91

L. loa 38.07 50.56 49.44 51.17 52.79 76.58 75.84 74.72 80.3 81.04 98.51 41.83 42.06 44.44 42.91 42.91 42.91 42.91 42.8 42.91

T. trichiura 32.35 37.8 35.18 35.71 36.9 41.67 42.46 41.67 42.23 41.83 41.83 41.83 38.5 38.87 38.87 38.87 38.87 38.87 37.55 38.87

C. familiaris 30.29 39.08 35.78 40.22 40.26 43.7 42.86 43.7 41.67 39.48 42.33 42.06 38.5 90.78 99.08 99.54 99.54 99.54 99.5 99.54

D. rerio 30.45 40.15 36.88 38.94 42.15 43.89 43.89 43.89 42.53 41.76 44.44 44.44 38.87 90.78 92.05 91.67 91.67 91.67 91.06 91.67

G. gallus 30.91 40.53 36.88 39.42 42.91 45.42 44.27 45.04 42.53 40.23 42.91 42.91 38.87 99.08 92.05 99.62 99.62 99.62 99.59 99.62

M. musculus 30.91 40.53 36.88 39.42 42.91 45.42 44.27 45.04 42.53 40.23 42.91 42.91 38.87 99.54 91.67 99.62 100 100 100 100

R. norvegicus 30.91 40.53 36.88 39.42 42.91 45.42 44.27 45.04 42.53 40.23 42.91 42.91 38.87 99.54 91.67 99.62 100 100 100 100

O. aries 30.91 40.53 36.88 39.42 42.91 45.42 44.27 45.04 42.53 40.23 42.91 42.91 38.87 99.54 91.67 99.62 100 100 100 100

B. taurus 30.69 40.24 35.92 39.42 42.39 45.08 43.85 44.67 41.98 39.51 42.39 42.8 37.55 99.5 91.06 99.59 100 100 100 100

H. sapiens 30.91 40.53 36.88 39.42 42.91 45.42 44.27 45.04 42.53 40.23 42.91 42.91 38.87 99.54 91.67 99.62 100 100 100 100
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C. elegans 82.71 47.99 48.72 48.15 43.33 41.79 43.54 40.67 39.55 41.6 32.96 29.55 27.65 28.08 28.08 28.08 28.08 28.08 28.08 28.08

C. briggsae 82.71 49.43 48.68 47.51 42.75 39.9 42.59 39.77 39.02 41.22 33.97 29.3 26.44 26.46 26.46 26.46 26.46 26.46 26.46 26.46

D. viviparus 47.99 49.43 75.09 71.96 43.55 41.55 42.14 39.48 39.85 44.49 33.68 31.03 25.47 25.86 25.86 25.86 25.86 25.86 25.86 25.86

H. contortus 48.72 48.68 75.09 76.19 46.72 43.56 44.73 42.8 42.44 44.11 34.57 30.6 24.34 24.71 24.71 24.71 24.71 24.71 24.71 24.71

A. duodenale 48.15 47.51 71.96 76.19 46.77 44.44 46.03 40 40 43.89 32.26 26.78 22.95 22.95 22.95 22.95 22.95 22.95 22.95 22.95

P. pacificus 43.33 42.75 43.55 46.72 46.77 57.35 60.22 50.37 49.63 50 35.69 29.75 27.72 27.76 27.76 27.76 27.76 27.76 27.76 27.76

N. americanus 41.79 39.9 41.55 43.56 44.44 57.35 85.02 50.76 49.75 51.31 33.99 29.85 29.74 30.37 30.37 30.37 30.37 30.37 30.37 30.37

A. ceylanicum 43.54 42.59 42.14 44.73 46.03 60.22 85.02 47.97 48.71 48.67 34.67 28.68 27.82 28.24 28.24 28.24 28.24 28.24 28.24 28.24

B. malayi 40.67 39.77 39.48 42.8 40 50.37 50.76 47.97 93.04 51.7 34.96 30.42 28.73 29.17 29.17 29.17 29.17 29.17 29.17 29.17

L. loa 39.55 39.02 39.85 42.44 40 49.63 49.75 48.71 93.04 51.7 34.96 31.18 29.1 29.55 29.55 29.55 29.55 29.55 29.55 29.55

O. ochengi 41.6 41.22 44.49 44.11 43.89 50 51.31 48.67 51.7 51.7 37.55 30.59 27.2 27.63 27.63 27.63 27.63 27.63 27.63 27.63

S. ratti 32.96 33.97 33.68 34.57 32.26 35.69 33.99 34.67 34.96 34.96 37.55 38.21 27.92 27.97 27.97 27.97 27.97 27.97 27.97 27.97

T. trichiura 29.55 29.3 31.03 30.6 26.78 29.75 29.85 28.68 30.42 31.18 30.59 38.21 31.92 32.42 32.42 32.42 32.42 32.42 32.03 32.42

C. familiaris 27.65 26.44 25.47 24.34 22.95 27.72 29.74 27.82 28.73 29.1 27.2 27.92 31.92 100 100 100 100 100 99.63 100

D. rerio 28.08 26.46 25.86 24.71 22.95 27.76 30.37 28.24 29.17 29.55 27.63 27.97 32.42 100 100 100 100 100 99.63 100

G. gallus 28.08 26.46 25.86 24.71 22.95 27.76 30.37 28.24 29.17 29.55 27.63 27.97 32.42 100 100 100 100 100 99.63 100

M. musculus 28.08 26.46 25.86 24.71 22.95 27.76 30.37 28.24 29.17 29.55 27.63 27.97 32.42 100 100 100 100 100 99.63 100

O. aries 28.08 26.46 25.86 24.71 22.95 27.76 30.37 28.24 29.17 29.55 27.63 27.97 32.42 100 100 100 100 100 99.63 100

B. taurus 28.08 26.46 25.86 24.71 22.95 27.76 30.37 28.24 29.17 29.55 27.63 27.97 32.42 100 100 100 100 100 99.63 100

R. norvegicus 28.08 26.46 25.86 24.71 22.95 27.76 30.37 28.24 29.17 29.55 27.63 27.97 32.03 99.63 99.63 99.63 99.63 99.63 99.63 99.63

H. sapiens 28.08 26.46 25.86 24.71 22.95 27.76 30.37 28.24 29.17 29.55 27.63 27.97 32.42 100 100 100 100 100 100 99.63
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C. elegans 73.61 40.69 43.78 34.95 31.95 22.11 22.71 20.52 25.48 18.53 21.3 23.84 17.39 17.62 17.62 17.62 17.62 17.62 17.62 17.62

C. briggsae 73.61 42.18 41.71 34.38 30.88 24.86 21.86 20 27.07 17.31 21.36 23.62 18.93 19.21 19.21 19.21 19.21 19.21 19.21 19.21

P. pacificus 40.69 42.18 46.15 38.89 26.69 23.23 18.93 19.38 19.62 18.42 20.61 23.33 17.49 17.73 17.73 17.73 17.73 17.73 17.73 17.73

A. ceylanicum 43.78 41.71 46.15 66.67 36.28 24.39 23.5 20.49 25.71 16.04 20.29 24.81 17.7 17.87 17.87 17.87 17.87 17.87 17.87 17.87

D. viviparus 34.95 34.38 38.89 66.67 28.42 18.79 19.5 18.23 22.52 15.14 17.03 19.05 16.02 16.2 16.2 16.2 16.2 16.2 15.64 16.2

S. ratti 31.95 30.88 26.69 36.28 28.42 19.91 19.65 19.52 22.28 15.77 22.35 20.34 19.07 19.29 19.29 19.29 19.29 19.29 19.29 19.29

A. duodenale 22.11 24.86 23.23 24.39 18.79 19.91 32.72 33.18 33.71 32.43 34.74 34.5 29.58 29.95 29.95 29.95 29.95 29.95 29.95 29.95

B. malayi 22.71 21.86 18.93 23.5 19.5 19.65 32.72 94.67 56.02 32.49 38.4 36.67 27.56 28.05 28.05 28.05 28.05 28.05 28.05 28.05

L. loa 20.52 20 19.38 20.49 18.23 19.52 33.18 94.67 56.02 31.66 37.07 35 27.13 27.57 27.57 27.57 27.57 27.57 27.57 27.57

O. ochengi 25.48 27.07 19.62 25.71 22.52 22.28 33.71 56.02 56.02 29.17 36.7 33.51 33.88 34.83 34.83 34.83 34.83 34.83 34.83 34.83

T. trichiura 18.53 17.31 18.42 16.04 15.14 15.77 32.43 32.49 31.66 29.17 36.98 36.17 25.66 26.15 26.15 26.15 26.15 26.15 26.15 26.15

H. contortus 21.3 21.36 20.61 20.29 17.03 22.35 34.74 38.4 37.07 36.7 36.98 49.18 29.13 29.84 29.84 29.84 29.84 29.84 29.84 29.84

N. americanus 23.84 23.62 23.33 24.81 19.05 20.34 34.5 36.67 35 33.51 36.17 49.18 27.62 28 28 28 28 28 28 28

C. familiaris 17.39 18.93 17.49 17.7 16.02 19.07 29.58 27.56 27.13 33.88 25.66 29.13 27.62 100 100 100 100 100 99.63 100

D. rerio 17.62 19.21 17.73 17.87 16.2 19.29 29.95 28.05 27.57 34.83 26.15 29.84 28 100 100 100 100 100 99.63 100

G. gallus 17.62 19.21 17.73 17.87 16.2 19.29 29.95 28.05 27.57 34.83 26.15 29.84 28 100 100 100 100 100 99.63 100

M. musculus 17.62 19.21 17.73 17.87 16.2 19.29 29.95 28.05 27.57 34.83 26.15 29.84 28 100 100 100 100 100 99.63 100

O. aries 17.62 19.21 17.73 17.87 16.2 19.29 29.95 28.05 27.57 34.83 26.15 29.84 28 100 100 100 100 100 99.63 100

B. taurus 17.62 19.21 17.73 17.87 16.2 19.29 29.95 28.05 27.57 34.83 26.15 29.84 28 100 100 100 100 100 99.63 100

R. norvegicus 17.62 19.21 17.73 17.87 15.64 19.29 29.95 28.05 27.57 34.83 26.15 29.84 28 99.63 99.63 99.63 99.63 99.63 99.63 99.63

H. sapiens 17.62 19.21 17.73 17.87 16.2 19.29 29.95 28.05 27.57 34.83 26.15 29.84 28 100 100 100 100 100 100 99.63

K09E4.1C. elegans Kinase: K09E4.1
Group: CK1 Family: Unique

Best Vertebrate Match: CSNK1A1
Group: CK1 Family: CK1
Subfamily: CK1-A  
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C. elegans 51.66 20.72 18.94 18.26 22.29 19.56 20.64 25.67 30.56 29.73 29.34 17.62 18.58 18.14 18.14 18.58 18.58 18.14 18.14 18.14

C. briggsae 51.66 20.24 18.94 20.35 21.6 18.5 18.64 25.38 31.28 29.39 29.77 17.03 17.11 16.67 16.67 17.11 17.11 16.67 16.67 16.67

P. pacificus 20.72 20.24 22.86 24.05 26.67 20.88 22.59 19.31 19.83 20.85 20.85 24.28 23.14 23.14 22.73 22.73 22.73 22.73 22.73 22.73

S. ratti 18.94 18.94 22.86 34.01 29.51 24.39 25.93 19.67 22.52 19.75 20.17 28.45 27.31 26.89 27.31 27.31 27.31 27.31 27.31 27.31

B. malayi 18.26 20.35 24.05 34.01 37.02 17.37 23.61 17.37 19.11 19.23 18.8 22.03 21.24 21.68 21.68 21.68 21.68 21.68 21.68 21.68

L. loa 22.29 21.6 26.67 29.51 37.02 23.33 26.9 23.91 23.37 23.89 23.89 26.79 26.35 26.35 26.95 26.95 26.95 26.95 26.95 26.95

N. americanus 19.56 18.5 20.88 24.39 17.37 23.33 34.16 16.88 19.55 19.75 20.59 27.5 27.62 28.03 27.62 27.62 27.62 27.62 27.62 27.62

T. trichiura 20.64 18.64 22.59 25.93 23.61 26.9 34.16 22.61 23.47 22.08 21.65 30.71 30.29 31.12 31.12 31.12 31.12 31.12 31.12 31.12

D. viviparus 25.67 25.38 19.31 19.67 17.37 23.91 16.88 22.61 62.36 63.73 65.14 17.67 16.81 16.81 16.38 16.38 16.38 16.38 16.38 16.38

H. contortus 30.56 31.28 19.83 22.52 19.11 23.37 19.55 23.47 62.36 77.15 77.53 18.14 19.07 19.53 19.07 19.07 19.07 19.07 19.07 19.07

A. duodenale 29.73 29.39 20.85 19.75 19.23 23.89 19.75 22.08 63.73 77.15 96.85 17.6 18.03 17.6 17.6 17.6 17.6 17.6 17.6 17.6

A. ceylanicum 29.34 29.77 20.85 20.17 18.8 23.89 20.59 21.65 65.14 77.53 96.85 18.45 19.31 18.45 18.45 18.45 18.45 18.45 18.45 18.45

O. ochengi 17.62 17.03 24.28 28.45 22.03 26.79 27.5 30.71 17.67 18.14 17.6 18.45 80.08 81.27 80.88 82.07 81.27 81.27 81.27 81.27

D. rerio 18.58 17.11 23.14 27.31 21.24 26.35 27.62 30.29 16.81 19.07 18.03 19.31 80.08 96.41 96.02 95.62 96.41 96.81 96.81 96.41

G. gallus 18.14 16.67 23.14 26.89 21.68 26.35 28.03 31.12 16.81 19.53 17.6 18.45 81.27 96.41 97.21 96.81 97.61 98.01 98.01 97.61

C. familiaris 18.14 16.67 22.73 27.31 21.68 26.95 27.62 31.12 16.38 19.07 17.6 18.45 80.88 96.02 97.21 98.41 98.8 99.2 99.2 98.8

R. norvegicus 18.58 17.11 22.73 27.31 21.68 26.95 27.62 31.12 16.38 19.07 17.6 18.45 82.07 95.62 96.81 98.41 99.2 98.8 98.8 98.41

M. musculus 18.58 17.11 22.73 27.31 21.68 26.95 27.62 31.12 16.38 19.07 17.6 18.45 81.27 96.41 97.61 98.8 99.2 99.6 99.6 99.2

O. aries 18.14 16.67 22.73 27.31 21.68 26.95 27.62 31.12 16.38 19.07 17.6 18.45 81.27 96.81 98.01 99.2 98.8 99.6 100 99.6

B. taurus 18.14 16.67 22.73 27.31 21.68 26.95 27.62 31.12 16.38 19.07 17.6 18.45 81.27 96.81 98.01 99.2 98.8 99.6 100 99.6

H. sapiens 18.14 16.67 22.73 27.31 21.68 26.95 27.62 31.12 16.38 19.07 17.6 18.45 81.27 96.41 97.61 98.8 98.41 99.2 99.6 99.6
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Supplementary Figure 4. Conservation of essential nematode-specific kinases across species. Matrices show the percent 
sequence identity between the kinase domain of the C. elegans essential nematode-specific kinase and that of the most 
similar kinase found across nematode species along with the kinase domain sequence of the best human kinase match and 
its ortholog across vertebrate species. C. elegans kinases from nematode-specific families (A-P) and nematode-expanded 
families (Q-Z) are shown. Sequence identity matrices for the kinase domain of the well-conserved kinases MEK1/MEK-2, 
PLK1/PLK-1 and EGFR/LET-23 are included for comparison (AA-AC). Kinase sequences were identified using NCBI BLASTP. 
Percent identity matrices were generated using Clustal Omega.  
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C. elegans 46.47 23.33 24.28 18.68 22.67 20.67 24 20.22 19.1 21.26 21.67 18.56 18.6 19.65 20.81 20.81 20.81 20.81 20.81 20.81

C. briggsae 46.47 20.56 19.89 20.57 24.42 20.11 20.69 20.34 17.58 17.92 20.11 19.1 17.97 17.44 17.44 17.44 17.44 17.44 17.44 17.44

S. ratti 23.33 20.56 24.71 21.29 23.05 21.71 22.68 22.73 22.77 20.85 22.43 19.23 19.62 23.05 21.88 21.88 21.88 21.88 21.85 21.88

B. malayi 24.28 19.89 24.71 29.81 33.59 30.35 29.9 29.85 31.55 35.23 33.46 33.05 33.95 35.25 35.25 35.25 35.25 35.25 34.57 35.25

A. ceylanicum 18.68 20.57 21.29 29.81 34.86 27.63 33.86 31.34 33.65 30.53 33.46 33.33 40.34 40.3 41.44 41.44 41.44 41.44 41.22 41.44

T. trichiura 22.67 24.42 23.05 33.59 34.86 26.59 29.47 29.33 32.84 33.1 36.05 32.05 37.19 40.3 40.68 40.68 40.68 40.68 39.18 40.68

O. ochengi 20.67 20.11 21.71 30.35 27.63 26.59 82.91 26.04 27.05 27.1 32.06 31.22 30.43 33.07 33.07 33.07 33.07 33.07 32.92 33.07

L. loa 24 20.69 22.68 29.9 33.86 29.47 82.91 25.51 33.08 26.94 32.81 34.54 34.72 35.64 37.77 37.77 37.77 37.77 37.77 37.77

P. pacificus 20.22 20.34 22.73 29.85 31.34 29.33 26.04 25.51 31.92 30.74 35.42 31.43 26.13 33.21 32.44 32.44 32.44 32.44 31.56 32.44

N. americanus 19.1 17.58 22.77 31.55 33.65 32.84 27.05 33.08 31.92 70.33 39.91 42.78 32.91 38.05 36.59 36.1 36.1 36.1 39.57 36.1

D. viviparus 21.26 17.92 20.85 35.23 30.53 33.1 27.1 26.94 30.74 70.33 41.48 39 31.89 36.82 36.82 36.43 36.43 36.43 35.83 36.43

H. contortus 21.67 20.11 22.43 33.46 33.46 36.05 32.06 32.81 35.42 39.91 41.48 60.67 34.12 37.6 36.43 36.43 36.43 36.43 35 36.43

A. duodenale 18.56 19.1 19.23 33.05 33.33 32.05 31.22 34.54 31.43 42.78 39 60.67 33.87 35.53 36.4 36.4 36.4 36.4 36.4 36.4

C. familiaris 18.6 17.97 19.62 33.95 40.34 37.19 30.43 34.72 26.13 32.91 31.89 34.12 33.87 90.78 99.08 99.54 99.54 99.54 99.5 99.54

D. rerio 19.65 17.44 23.05 35.25 40.3 40.3 33.07 35.64 33.21 38.05 36.82 37.6 35.53 90.78 92.05 91.67 91.67 91.67 91.06 91.67

G. gallus 20.81 17.44 21.88 35.25 41.44 40.68 33.07 37.77 32.44 36.59 36.82 36.43 36.4 99.08 92.05 99.62 99.62 99.62 99.59 99.62

M. musculus 20.81 17.44 21.88 35.25 41.44 40.68 33.07 37.77 32.44 36.1 36.43 36.43 36.4 99.54 91.67 99.62 100 100 100 100

R. norvegicus 20.81 17.44 21.88 35.25 41.44 40.68 33.07 37.77 32.44 36.1 36.43 36.43 36.4 99.54 91.67 99.62 100 100 100 100

O. aries 20.81 17.44 21.88 35.25 41.44 40.68 33.07 37.77 32.44 36.1 36.43 36.43 36.4 99.54 91.67 99.62 100 100 100 100

B. taurus 20.81 17.44 21.85 34.57 41.22 39.18 32.92 37.77 31.56 39.57 35.83 35 36.4 99.5 91.06 99.59 100 100 100 100

H. sapiens 20.81 17.44 21.88 35.25 41.44 40.68 33.07 37.77 32.44 36.1 36.43 36.43 36.4 99.54 91.67 99.62 100 100 100 100
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C. elegans 80.29 40.1 42.75 50.44 43.85 44.23 28.28 30.95 31.75 32.54 25.2 28.24 25.1 30 28.8 28.4 27.27 28.4 29.2 29.2

C. briggsae 80.29 43.43 45.56 53.74 47.13 46.74 29.39 32.02 31.62 32.41 25.1 28.57 27.38 30.28 29.08 29.08 29.92 30.68 30.68 30.68

N. americanus 40.1 43.43 64 72.73 79.58 78.01 27.47 27.47 25.27 26.37 22.22 24.55 23.89 24.02 25.14 25.7 24.73 26.26 25.7 25.14

D. viviparus 42.75 45.56 64 77.73 70.41 70.23 26.57 27.84 27.49 27.84 21.69 22.62 21.38 21.84 24.49 24.49 23.91 24.83 24.49 24.15

H. contortus 50.44 53.74 72.73 77.73 78.17 78.17 29.86 33.33 31.92 32.86 25.12 27.41 25.47 27.49 29.86 30.81 27.1 28.91 29.38 29.38

A. duodenale 43.85 47.13 79.58 70.41 78.17 97.28 27.24 28.15 27.04 27.41 23.72 25.11 23.05 23.53 25.63 26.35 25 25.99 25.99 24.91

A. ceylanicum 44.23 46.74 78.01 70.23 78.17 97.28 26.79 28.77 28.07 28.42 23.57 25.61 22.18 23 24.65 25.35 23.71 24.65 25 23.96

P. pacificus 28.28 29.39 27.47 26.57 29.86 27.24 26.79 29.68 28.62 30.04 20.95 25.73 25.9 26.69 25.52 26.22 26.99 27.62 27.27 26.92

O. ochengi 30.95 32.02 27.47 27.84 33.33 28.15 28.77 29.68 90.57 91.58 25.19 26.51 29.97 29.31 30.69 31.03 29.69 31.03 31.72 31.03

B. malayi 31.75 31.62 25.27 27.49 31.92 27.04 28.07 28.62 90.57 91.92 26.72 26.91 30.31 29.66 31.72 31.03 29.69 31.38 32.07 31.38

L. loa 32.54 32.41 26.37 27.84 32.86 27.41 28.42 30.04 91.58 91.92 26.72 27.31 31.36 30.69 32.07 31.72 30.72 32.41 33.1 32.41

T. trichiura 25.2 25.1 22.22 21.69 25.12 23.72 23.57 20.95 25.19 26.72 26.72 28.02 27.63 26.15 25.67 26.05 24.24 27.2 26.82 26.44

S. ratti 28.24 28.57 24.55 22.62 27.41 25.11 25.61 25.73 26.51 26.91 27.31 28.02 26.85 24.71 23.92 23.92 24.51 25.29 24.51 24.51

D. rerio 25.1 27.38 23.89 21.38 25.47 23.05 22.18 25.9 29.97 30.31 31.36 27.63 26.85 77.1 72.73 73.4 71.57 74.75 74.41 75.08

G. gallus 30 30.28 24.02 21.84 27.49 23.53 23 26.69 29.31 29.66 30.69 26.15 24.71 77.1 83.44 83.44 80.79 85.95 85.95 86.29

M. musculus 28.8 29.08 25.14 24.49 29.86 25.63 24.65 25.52 30.69 31.72 32.07 25.67 23.92 72.73 83.44 96.42 86.97 91.45 91.45 91.78

R. norvegicus 28.4 29.08 25.7 24.49 30.81 26.35 25.35 26.22 31.03 31.03 31.72 26.05 23.92 73.4 83.44 96.42 86.97 91.12 91.45 91.78

O. aries 27.27 29.92 24.73 23.91 27.1 25 23.71 26.99 29.69 29.69 30.72 24.24 24.51 71.57 80.79 86.97 86.97 94.79 91.53 91.86

B. taurus 28.4 30.68 26.26 24.83 28.91 25.99 24.65 27.62 31.03 31.38 32.41 27.2 25.29 74.75 85.95 91.45 91.12 94.79 96.09 96.42

C. familiaris 29.2 30.68 25.7 24.49 29.38 25.99 25 27.27 31.72 32.07 33.1 26.82 24.51 74.41 85.95 91.45 91.45 91.53 96.09 97.07

H. sapiens 29.2 30.68 25.14 24.15 29.38 24.91 23.96 26.92 31.03 31.38 32.41 26.44 24.51 75.08 86.29 91.78 91.78 91.86 96.42 97.07
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C. elegans 47.45 36.54 40.84 42.62 41.53 41.86 41.86 39.22 39.22 39.54 36.1 32.69 34.52 34.16 34.52 34.16 34.52 34.52 34.16 34.52

C. briggsae 47.45 40.39 39.75 46.3 45.6 45.93 45.6 38.78 40.38 40.06 36.33 35.65 37.15 37.85 38.19 38.19 38.19 38.19 38.19 38.19

T. trichiura 36.54 40.39 43.22 42.81 42.9 43.23 42.9 44.03 45.91 45.28 38.95 33.65 43.84 43.12 43.12 43.48 43.48 43.48 43.48 43.48

P. pacificus 40.84 39.75 43.22 52.48 52.66 52.66 52.98 44.41 46.27 45.96 35.23 32.72 36.88 36.52 36.88 37.23 37.23 37.23 37.23 37.23

H. contortus 42.62 46.3 42.81 52.48 93.42 92.79 92.48 51.4 51.09 51.4 36 37.74 43.12 43.12 43.12 43.48 43.48 43.48 43.48 43.48

N. americanus 41.53 45.6 42.9 52.66 93.42 97.49 97.18 52.37 51.74 51.74 35.9 38.46 43.75 44.12 43.75 44.12 44.12 44.12 44.12 44.12

A. duodenale 41.86 45.93 43.23 52.66 92.79 97.49 99.06 52.37 51.74 51.74 35.9 38.46 44.12 44.49 44.12 44.49 44.49 44.49 44.49 44.49

A. ceylanicum 41.86 45.6 42.9 52.98 92.48 97.18 99.06 52.05 51.42 51.42 35.53 37.98 43.75 44.12 43.75 44.12 44.12 44.12 44.12 44.12

B. malayi 39.22 38.78 44.03 44.41 51.4 52.37 52.37 52.05 92.02 92.64 39.19 34.91 41.37 41.73 41.37 41.73 41.73 41.73 41.73 41.73

O. ochengi 39.22 40.38 45.91 46.27 51.09 51.74 51.74 51.42 92.02 94.17 41.03 34.91 42.45 42.81 42.45 42.81 42.81 42.81 42.81 42.81

L. loa 39.54 40.06 45.28 45.96 51.4 51.74 51.74 51.42 92.64 94.17 39.93 34.43 43.17 43.53 43.17 43.53 43.53 43.53 43.53 43.53

S. ratti 36.1 36.33 38.95 35.23 36 35.9 35.9 35.53 39.19 41.03 39.93 44.04 39.02 39.77 39.77 39.77 39.77 39.77 39.77 39.77

D. viviparus 32.69 35.65 33.65 32.72 37.74 38.46 38.46 37.98 34.91 34.91 34.43 44.04 37.88 39.9 39.9 40.91 40.4 40.4 40.91 40.4

D. rerio 34.52 37.15 43.84 36.88 43.12 43.75 44.12 43.75 41.37 42.45 43.17 39.02 37.88 91.38 90.34 90.69 91.03 91.03 91.03 91.03

G. gallus 34.16 37.85 43.12 36.52 43.12 44.12 44.49 44.12 41.73 42.81 43.53 39.77 39.9 91.38 96.9 97.24 97.59 97.59 97.59 97.59

R. norvegicus 34.52 38.19 43.12 36.88 43.12 43.75 44.12 43.75 41.37 42.45 43.17 39.77 39.9 90.34 96.9 98.62 99.31 99.31 98.97 99.31

B. taurus 34.16 38.19 43.48 37.23 43.48 44.12 44.49 44.12 41.73 42.81 43.53 39.77 40.91 90.69 97.24 98.62 99.31 99.31 99.66 99.31

M. musculus 34.52 38.19 43.48 37.23 43.48 44.12 44.49 44.12 41.73 42.81 43.53 39.77 40.4 91.03 97.59 99.31 99.31 100 99.66 100

C. familiaris 34.52 38.19 43.48 37.23 43.48 44.12 44.49 44.12 41.73 42.81 43.53 39.77 40.4 91.03 97.59 99.31 99.31 100 99.66 100

O. aries 34.16 38.19 43.48 37.23 43.48 44.12 44.49 44.12 41.73 42.81 43.53 39.77 40.91 91.03 97.59 98.97 99.66 99.66 99.66 99.66

H. sapiens 34.52 38.19 43.48 37.23 43.48 44.12 44.49 44.12 41.73 42.81 43.53 39.77 40.4 91.03 97.59 99.31 99.31 100 100 99.66
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C. elegans 45.7 40.28 41.05 41.82 42.91 42.55 41.88 42.6 42.24 39.71 35.48 33.33 34.52 38.1 36.88 37.59 37.23 37.59 37.94 37.94

C. briggsae 45.7 38.92 44.97 44.81 45.13 45.13 38.46 40.06 39.74 36.2 33.79 33.84 35.15 40.43 39.02 39.02 39.57 38.33 38.68 38.68

P. pacificus 40.28 38.92 52.48 52.66 52.66 52.98 44.41 46.27 45.96 35.71 29.25 34.73 32.63 37.55 37.28 36.92 36.69 36.92 37.28 37.28

H. contortus 41.05 44.97 52.48 93.42 92.79 92.48 51.4 51.09 51.4 37.23 32.64 34.73 37.98 44.85 44.84 44.84 45.42 44.13 44.48 44.48

N. americanus 41.82 44.81 52.66 93.42 97.49 97.18 52.37 51.74 51.74 37.13 33.92 35 38.99 45.76 46.13 46.13 45.76 45.39 45.76 45.76

A. duodenale 42.91 45.13 52.66 92.79 97.49 99.06 52.37 51.74 51.74 37.13 33.92 35 39.35 46.13 46.49 46.49 46.13 45.76 46.13 46.13

A. ceylanicum 42.55 45.13 52.98 92.48 97.18 99.06 52.05 51.42 51.42 36.76 33.57 34.62 38.99 45.76 46.13 46.13 45.76 45.39 45.76 45.76

B. malayi 41.88 38.46 44.41 51.4 52.37 52.37 52.05 92.02 92.64 39.71 36.71 33.59 34.77 42.96 42.12 42.12 42.44 41.39 41.76 41.76

O. ochengi 42.6 40.06 46.27 51.09 51.74 51.74 51.42 92.02 94.17 41.54 36.36 34.35 35.13 43.33 42.49 42.49 42.8 41.76 42.12 42.12

L. loa 42.24 39.74 45.96 51.4 51.74 51.74 51.42 92.64 94.17 40.44 36.71 35.5 34.77 43.7 42.86 42.86 43.17 42.12 42.49 42.49

S. ratti 39.71 36.2 35.71 37.23 37.13 37.13 36.76 39.71 41.54 40.44 41.67 33.2 32.85 38.18 37.68 36.96 36.96 37.32 37.32 36.96

T. trichiura 35.48 33.79 29.25 32.64 33.92 33.92 33.57 36.71 36.36 36.71 41.67 34.62 39.51 44.09 45.36 45 45 43.93 44.64 44.64

D. viviparus 33.33 33.84 34.73 34.73 35 35 34.62 33.59 34.35 35.5 33.2 34.62 34.87 36.92 37.55 37.16 37.55 37.16 37.16 36.78

O. aries 34.52 35.15 32.63 37.98 38.99 39.35 38.99 34.77 35.13 34.77 32.85 39.51 34.87 76.26 78.47 81.6 79.93 80.21 80.9 81.94

D. rerio 38.1 40.43 37.55 44.85 45.76 46.13 45.76 42.96 43.33 43.7 38.18 44.09 36.92 76.26 95.71 92.86 92.86 91.43 92.14 92.86

G. gallus 36.88 39.02 37.28 44.84 46.13 46.49 46.13 42.12 42.49 42.86 37.68 45.36 37.55 78.47 95.71 95.86 96.09 94.48 95.17 95.52

B. taurus 37.59 39.02 36.92 44.84 46.13 46.49 46.13 42.12 42.49 42.86 36.96 45 37.16 81.6 92.86 95.86 97.86 96.9 97.59 98.62

C. familiaris 37.23 39.57 36.69 45.42 45.76 46.13 45.76 42.44 42.8 43.17 36.96 45 37.55 79.93 92.86 96.09 97.86 97.51 98.22 97.51

M. musculus 37.59 38.33 36.92 44.13 45.39 45.76 45.39 41.39 41.76 42.12 37.32 43.93 37.16 80.21 91.43 94.48 96.9 97.51 99.31 96.55

R. norvegicus 37.94 38.68 37.28 44.48 45.76 46.13 45.76 41.76 42.12 42.49 37.32 44.64 37.16 80.9 92.14 95.17 97.59 98.22 99.31 97.24

H. sapiens 37.94 38.68 37.28 44.48 45.76 46.13 45.76 41.76 42.12 42.49 36.96 44.64 36.78 81.94 92.86 95.52 98.62 97.51 96.55 97.24
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Supplementary Figure 4. Conservation of essential nematode-specific kinases across species. Matrices show the percent 
sequence identity between the kinase domain of the C. elegans essential nematode-specific kinase and that of the most 
similar kinase found across nematode species along with the kinase domain sequence of the best human kinase match and 
its ortholog across vertebrate species. C. elegans kinases from nematode-specific families (A-P) and nematode-expanded 
families (Q-Z) are shown. Sequence identity matrices for the kinase domain of the well-conserved kinases MEK1/MEK-2, 
PLK1/PLK-1 and EGFR/LET-23 are included for comparison (AA-AC). Kinase sequences were identified using NCBI BLASTP. 
Percent identity matrices were generated using Clustal Omega.  
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C. elegans 74.25 39.02 45.19 47.37 45.57 46.05 44.96 41.7 31.5 29.96 29.32 27.35 30.77 32.52 31.3 31.3 30.49 32.11 32.52 32.93

C. briggsae 74.25 38.78 44.35 46.99 45.57 45.61 44.19 40.54 31.62 31.71 30.65 28.28 31.3 31.02 31.43 31.84 31.02 33.06 33.06 31.84

P. pacificus 39.02 38.78 37.5 39.02 39.08 42.86 40.55 38.43 29.53 29.96 32.93 30.61 31.58 32.11 32.93 32.11 32.93 32.52 32.52 32.52

O. ochengi 45.19 44.35 37.5 86.01 86.72 52.74 53.25 50.86 30.26 33.03 35.87 31.05 33.04 34.08 33.63 34.53 34.08 35.43 35.43 34.98

B. malayi 47.37 46.99 39.02 86.01 92.12 52.19 53.88 50.19 29.8 32.26 34.8 30.08 32.26 34.82 33.6 34.01 33.6 34.82 34.82 34.41

L. loa 45.57 45.57 39.08 86.72 92.12 52.76 54.15 52.17 31.42 32.42 35.29 30.88 34.23 36.2 34.39 34.84 34.39 35.75 35.75 35.29

N. americanus 46.05 45.61 42.86 52.74 52.19 52.76 81.78 78.83 32.24 31.4 34.93 30.24 33.33 33.98 33.5 33.5 33.98 33.98 33.98 33.5

H. contortus 44.96 44.19 40.55 53.25 53.88 54.15 81.78 85.71 34.02 33.76 33.89 30.21 32.91 33.05 31.78 32.2 32.2 33.05 33.05 31.78

D. viviparus 41.7 40.54 38.43 50.86 50.19 52.17 78.83 85.71 31.02 32.35 31.67 28.39 30.67 30.8 29.11 29.96 29.96 30.38 30.38 29.96

A. ceylanicum 31.5 31.62 29.53 30.26 29.8 31.42 32.24 34.02 31.02 35.04 31.13 27.67 37.21 37.74 36.96 37.74 37.35 38.52 38.13 37.35

T. trichiura 29.96 31.71 29.96 33.03 32.26 32.42 31.4 33.76 32.35 35.04 35.94 35.18 37.1 38.71 38.71 38.31 39.11 38.31 38.31 39.11

A. duodenale 29.32 30.65 32.93 35.87 34.8 35.29 34.93 33.89 31.67 31.13 35.94 59.14 36.25 34.26 34.26 33.86 33.86 34.26 34.26 34.26

S. ratti 27.35 28.28 30.61 31.05 30.08 30.88 30.24 30.21 28.39 27.67 35.18 59.14 36.44 36.03 34.41 35.63 35.63 35.22 35.22 36.03

D. rerio 30.77 31.3 31.58 33.04 32.26 34.23 33.33 32.91 30.67 37.21 37.1 36.25 36.44 70.93 70.93 72.48 72.09 71.71 72.09 71.71

G. gallus 32.52 31.02 32.11 34.08 34.82 36.2 33.98 33.05 30.8 37.74 38.71 34.26 36.03 70.93 77.91 80.23 79.46 80.23 81.01 81.01

C. familiaris 31.3 31.43 32.93 33.63 33.6 34.39 33.5 31.78 29.11 36.96 38.71 34.26 34.41 70.93 77.91 91.47 91.09 92.64 93.41 91.47

M. musculus 31.3 31.84 32.11 34.53 34.01 34.84 33.5 32.2 29.96 37.74 38.31 33.86 35.63 72.48 80.23 91.47 97.67 95.35 96.12 95.74

R. norvegicus 30.49 31.02 32.93 34.08 33.6 34.39 33.98 32.2 29.96 37.35 39.11 33.86 35.63 72.09 79.46 91.09 97.67 94.96 95.74 94.57

O. aries 32.11 33.06 32.52 35.43 34.82 35.75 33.98 33.05 30.38 38.52 38.31 34.26 35.22 71.71 80.23 92.64 95.35 94.96 99.22 95.35

B. taurus 32.52 33.06 32.52 35.43 34.82 35.75 33.98 33.05 30.38 38.13 38.31 34.26 35.22 72.09 81.01 93.41 96.12 95.74 99.22 96.12

H. sapiens 32.93 31.84 32.52 34.98 34.41 35.29 33.5 31.78 29.96 37.35 39.11 34.26 36.03 71.71 81.01 91.47 95.74 94.57 95.35 96.12
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C. elegans 79.22 52.76 53.75 54.15 53.75 54.15 54.94 56.13 54.94 54.94 54.94 35.89 36.29 38.71 37.9 37.8 36.69 37.5 37.9 36.69

C. briggsae 79.22 49.35 54.78 52.17 52.61 53.04 54.35 53.28 53.91 53.91 53.91 33.77 35.22 38.26 36.24 36.12 36.68 37.83 36.96 35.81

S. ratti 52.76 49.35 56.81 59.47 58.71 58.71 59.53 60.78 59.14 59.53 59.53 34.8 36 37.6 36.55 37.25 36.55 36.4 36.4 37.35

P. pacificus 53.75 54.78 56.81 68.87 67.7 68.09 70.43 70.2 71.21 70.04 69.65 37.2 39.6 39.6 40.16 40.08 38.55 38.8 38.4 38.96

O. ochengi 54.15 52.17 59.47 68.87 96.97 97.35 77.82 78.43 77.04 77.04 77.04 36 38.8 40 38.55 38.87 38.96 38.8 38.8 38.55

B. malayi 53.75 52.61 58.71 67.7 96.97 98.11 77.82 78.82 77.82 78.6 78.6 36 39.2 40 38.55 38.87 38.96 38.8 38.8 38.55

L. loa 54.15 53.04 58.71 68.09 97.35 98.11 77.43 78.43 77.43 77.82 77.82 36 38.8 40 38.55 38.46 38.96 38.8 38.8 38.55

D. viviparus 54.94 54.35 59.53 70.43 77.82 77.82 77.43 95.29 95.33 94.94 94.55 36 40.4 42.4 39.76 40.89 40.96 40.8 40.8 40.56

H. contortus 56.13 53.28 60.78 70.2 78.43 78.82 78.43 95.29 95.29 95.69 96.08 37.5 40.96 42.17 39.76 41.3 40.96 40.56 40.56 40.56

N. americanus 54.94 53.91 59.14 71.21 77.04 77.82 77.43 95.33 95.29 98.44 98.05 37.2 41.2 42.4 41.37 42.51 41.37 41.2 41.2 40.96

A. duodenale 54.94 53.91 59.53 70.04 77.04 78.6 77.82 94.94 95.69 98.44 99.61 36.8 41.6 42 40.56 41.7 40.56 40.4 40.4 40.16

A. ceylanicum 54.94 53.91 59.53 69.65 77.04 78.6 77.82 94.55 96.08 98.05 99.61 36.8 41.6 42 40.56 41.7 40.56 40.4 40.4 40.16

T. trichiura 35.89 33.77 34.8 37.2 36 36 36 36 37.5 37.2 36.8 36.8 46.25 45.45 45.63 45.6 44.44 44.66 45.06 44.84

D. rerio 36.29 35.22 36 39.6 38.8 39.2 38.8 40.4 40.96 41.2 41.6 41.6 46.25 89.8 84.65 85.71 84.65 85.1 85.88 85.04

G. gallus 38.71 38.26 37.6 39.6 40 40 40 42.4 42.17 42.4 42 42 45.45 89.8 87.8 89.68 90.55 89.41 90.2 89.76

M. musculus 37.9 36.24 36.55 40.16 38.55 38.55 38.55 39.76 39.76 41.37 40.56 40.56 45.63 84.65 87.8 98.02 91.34 92.13 92.52 92.91

R. norvegicus 37.8 36.12 37.25 40.08 38.87 38.87 38.46 40.89 41.3 42.51 41.7 41.7 45.6 85.71 89.68 98.02 92.46 92.86 93.25 93.65

C. familiaris 36.69 36.68 36.55 38.55 38.96 38.96 38.96 40.96 40.96 41.37 40.56 40.56 44.44 84.65 90.55 91.34 92.46 96.85 95.67 94.49

O. aries 37.5 37.83 36.4 38.8 38.8 38.8 38.8 40.8 40.56 41.2 40.4 40.4 44.66 85.1 89.41 92.13 92.86 96.85 98.04 94.09

B. taurus 37.9 36.96 36.4 38.4 38.8 38.8 38.8 40.8 40.56 41.2 40.4 40.4 45.06 85.88 90.2 92.52 93.25 95.67 98.04 93.31

H. sapiens 36.69 35.81 37.35 38.96 38.55 38.55 38.55 40.56 40.56 40.96 40.16 40.16 44.84 85.04 89.76 92.91 93.65 94.49 94.09 93.31
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C. elegans 60.38 36.61 36.9 36.4 37.35 37.45 40.15 41.15 42.08 43.24 43.08 32.68 34.82 34.01 34.01 34.41 34.41 34.01 34.41 34.82

C. briggsae 60.38 36.61 36.51 35.77 35.41 39.92 39.77 41.7 41.7 42.64 42.47 32.81 36.03 35.63 35.63 36.03 36.03 35.63 36.03 35.63

O. ochengi 36.61 36.61 84.44 42.35 38.34 36.51 39.13 39.53 39.53 41.67 40.71 34.25 40.08 40.49 40.49 40.89 40.89 40.49 40.89 40.89

L. loa 36.9 36.51 84.44 42.69 37.05 36.8 42.23 41.43 41.43 41.6 41.43 34.52 38.37 37.96 37.96 38.37 38.37 37.96 38.37 38.37

B. malayi 36.4 35.77 42.35 42.69 37.6 40.53 38.46 40.53 41.92 40.61 40.38 35.8 35.08 34.68 34.68 35.08 35.08 35.08 35.08 35.48

S. ratti 37.35 35.41 38.34 37.05 37.6 43.97 41.7 42.47 42.47 42.64 43.63 31.25 33.47 33.06 33.06 33.06 33.06 33.47 33.47 33.47

P. pacificus 37.45 39.92 36.51 36.8 40.53 43.97 54.83 54.75 55.21 54.23 52.65 33.86 34.82 35.63 35.63 36.03 36.03 36.03 36.03 36.03

N. americanus 40.15 39.77 39.13 42.23 38.46 41.7 54.83 90.42 89.27 81.92 82.38 34.77 37.5 37.5 37.5 37.9 37.9 37.5 37.9 37.9

A. duodenale 41.15 41.7 39.53 41.43 40.53 42.47 54.75 90.42 96.55 84.73 84.91 36.72 39.11 39.11 39.11 39.52 39.52 39.52 39.52 39.52

A. ceylanicum 42.08 41.7 39.53 41.43 41.92 42.47 55.21 89.27 96.55 83.46 84.29 35.55 39.11 39.11 39.11 39.52 39.52 39.52 39.52 39.52

H. contortus 43.24 42.64 41.67 41.6 40.61 42.64 54.23 81.92 84.73 83.46 87.02 36.86 40.08 39.27 39.27 40.08 40.08 39.27 39.68 39.68

D. viviparus 43.08 42.47 40.71 41.43 40.38 43.63 52.65 82.38 84.91 84.29 87.02 37.11 38.31 37.5 37.5 37.9 37.9 37.5 37.9 37.9

T. trichiura 32.68 32.81 34.25 34.52 35.8 31.25 33.86 34.77 36.72 35.55 36.86 37.11 42.46 42.46 42.46 43.25 43.25 42.86 42.86 43.25

D. rerio 34.82 36.03 40.08 38.37 35.08 33.47 34.82 37.5 39.11 39.11 40.08 38.31 42.46 96.43 96.43 96.83 96.83 96.83 97.22 96.83

B. taurus 34.01 35.63 40.49 37.96 34.68 33.06 35.63 37.5 39.11 39.11 39.27 37.5 42.46 96.43 100 98.81 98.81 98.81 99.21 98.81

O. aries 34.01 35.63 40.49 37.96 34.68 33.06 35.63 37.5 39.11 39.11 39.27 37.5 42.46 96.43 100 98.81 98.81 98.81 99.21 98.81

M. musculus 34.41 36.03 40.89 38.37 35.08 33.06 36.03 37.9 39.52 39.52 40.08 37.9 43.25 96.83 98.81 98.81 100 99.21 99.6 99.21

R. norvegicus 34.41 36.03 40.89 38.37 35.08 33.06 36.03 37.9 39.52 39.52 40.08 37.9 43.25 96.83 98.81 98.81 100 99.21 99.6 99.21

G. gallus 34.01 35.63 40.49 37.96 35.08 33.47 36.03 37.5 39.52 39.52 39.27 37.5 42.86 96.83 98.81 98.81 99.21 99.21 99.6 99.21

C. familiaris 34.41 36.03 40.89 38.37 35.08 33.47 36.03 37.9 39.52 39.52 39.68 37.9 42.86 97.22 99.21 99.21 99.6 99.6 99.6 99.6

H. sapiens 34.82 35.63 40.89 38.37 35.48 33.47 36.03 37.9 39.52 39.52 39.68 37.9 43.25 96.83 98.81 98.81 99.21 99.21 99.21 99.6
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C. elegans 84.01 39.21 39.27 35.48 38.71 40 37.5 40.49 40.49 40.49 40.24 33.2 31.65 35.02 33.76 35.02 35.02 35.02 35.02 35.02

C. briggsae 84.01 39.66 39.29 37.15 38.34 41.57 38.34 40.48 40.87 40.87 39.84 33.72 32.23 35.54 34.3 35.12 35.12 35.12 35.12 35.12

A. duodenale 39.21 39.66 96.25 53.81 50.42 44.21 45.34 47.03 47.03 47.03 41.63 35.02 34.91 36.21 34.48 35.34 35.78 35.34 35.34 35.34

A. ceylanicum 39.27 39.29 96.25 53.12 51.15 43.08 46.09 46.88 46.88 46.88 41.43 35.02 34.41 35.22 33.2 34.41 34.41 34.41 34.41 34.41

H. contortus 35.48 37.15 53.81 53.12 66.54 42.13 46.25 48.22 49.41 49.01 36.9 29.92 32.38 32.79 31.56 32.79 32.79 32.79 32.79 32.79

N. americanus 38.71 38.34 50.42 51.15 66.54 44.49 43.58 45.14 45.91 45.53 37.7 33.08 34.68 35.48 33.47 34.27 34.68 34.27 34.68 34.68

S. ratti 40 41.57 44.21 43.08 42.13 44.49 53.15 55.34 56.13 56.52 45.24 37.8 33.47 35.54 34.71 35.12 35.54 35.12 35.54 35.54

P. pacificus 37.5 38.34 45.34 46.09 46.25 43.58 53.15 68.87 67.7 68.09 44 36.96 33.88 34.29 33.06 34.29 34.29 34.29 34.29 34.29

O. ochengi 40.49 40.48 47.03 46.88 48.22 45.14 55.34 68.87 96.97 97.35 46.18 35.74 34.69 34.26 32.4 34.15 33.6 33.6 33.2 33.2

B. malayi 40.49 40.87 47.03 46.88 49.41 45.91 56.13 67.7 96.97 98.11 45.78 36.12 35.1 35.06 32.8 33.74 34 33.2 33.6 33.6

L. loa 40.49 40.87 47.03 46.88 49.01 45.53 56.52 68.09 97.35 98.11 45.78 36.5 34.69 34.66 32.8 33.74 34 33.2 33.6 33.6

D. viviparus 40.24 39.84 41.63 41.43 36.9 37.7 45.24 44 46.18 45.78 45.78 38.34 36.89 39.34 38.11 38.93 39.34 39.34 39.34 39.34

T. trichiura 33.2 33.72 35.02 35.02 29.92 33.08 37.8 36.96 35.74 36.12 36.5 38.34 35.63 33.6 33.73 35.08 34.52 34.13 34.52 34.52

D. rerio 31.65 32.23 34.91 34.41 32.38 34.68 33.47 33.88 34.69 35.1 34.69 36.89 35.63 86 83.2 86.4 86 86 86.4 86.4

G. gallus 35.02 35.54 36.21 35.22 32.79 35.48 35.54 34.29 34.26 35.06 34.66 39.34 33.6 86 89.8 92.83 93.33 92.94 93.33 93.33

O. aries 33.76 34.3 34.48 33.2 31.56 33.47 34.71 33.06 32.4 32.8 32.8 38.11 33.73 83.2 89.8 94.82 96.08 95.69 96.08 95.69

R. norvegicus 35.02 35.12 35.34 34.41 32.79 34.27 35.12 34.29 34.15 33.74 33.74 38.93 35.08 86.4 92.83 94.82 98.01 99.2 98.8 98.41

B. taurus 35.02 35.12 35.78 34.41 32.79 34.68 35.54 34.29 33.6 34 34 39.34 34.52 86 93.33 96.08 98.01 98.82 99.22 98.82

M. musculus 35.02 35.12 35.34 34.41 32.79 34.27 35.12 34.29 33.6 33.2 33.2 39.34 34.13 86 92.94 95.69 99.2 98.82 99.61 99.22

C. familiaris 35.02 35.12 35.34 34.41 32.79 34.68 35.54 34.29 33.2 33.6 33.6 39.34 34.52 86.4 93.33 96.08 98.8 99.22 99.61 99.61

H. sapiens 35.02 35.12 35.34 34.41 32.79 34.68 35.54 34.29 33.2 33.6 33.6 39.34 34.52 86.4 93.33 95.69 98.41 98.82 99.22 99.61

C. elegans Kinase: F22B3.8
Group: TK Family: Fer

Best Vertebrate Match: CSK
Group: TK Family: Csk

C. elegans Kinase: W03A5.1
Group: TK Family: Fer

C. elegans Kinase: F57B9.8
Group: TK Family: Fer

Best Vertebrate Match: FER
Group: TK Family: Fer

C. elegans Kinase: T25B9.5
Group: TK Family: Fer

Best Vertebrate Match: ABL1
Group: TK Family: Abl

Best Vertebrate Match: FRK
Group: TK Family: Src
Subfamily: Frk

Q R
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Supplementary Figure 4. Conservation of essential nematode-specific kinases across species. Matrices show the percent 
sequence identity between the kinase domain of the C. elegans essential nematode-specific kinase and that of the most 
similar kinase found across nematode species along with the kinase domain sequence of the best human kinase match and 
its ortholog across vertebrate species. C. elegans kinases from nematode-specific families (A-P) and nematode-expanded 
families (Q-Z) are shown. Sequence identity matrices for the kinase domain of the well-conserved kinases MEK1/MEK-2, 
PLK1/PLK-1 and EGFR/LET-23 are included for comparison (AA-AC). Kinase sequences were identified using NCBI BLASTP. 
Percent identity matrices were generated using Clustal Omega.  
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C. elegans 84.23 53.31 56.2 54.47 55.25 54.47 60.31 59.92 59.92 58.23 59.68 37.45 38.62 40.24 39.18 40.33 39.59 39.02 39.43 39.18

C. briggsae 84.23 53.31 55.04 53.31 54.47 54.09 60.31 60.31 60.31 58.63 60.08 37.45 40.24 41.87 40 41.15 40.82 40.24 40.65 40.41

S. ratti 53.31 53.31 56.81 59.47 58.71 58.71 59.14 59.53 59.53 59.6 60.08 35.71 37.4 39.02 37.55 38.27 37.96 37.8 37.8 38.78

P. pacificus 56.2 55.04 56.81 68.87 67.7 68.09 71.21 70.04 69.65 67.87 68.38 35.86 41.3 41.3 41.46 41.39 39.43 39.68 39.27 40.24

O. ochengi 54.47 53.31 59.47 68.87 96.97 97.35 77.04 77.04 77.04 74 75.49 36.25 39.84 41.06 39.59 39.92 40 39.84 39.84 39.59

B. malayi 55.25 54.47 58.71 67.7 96.97 98.11 77.82 78.6 78.6 74.4 75.89 35.06 40.65 41.46 40 40.33 40.41 40.24 40.24 40

L. loa 54.47 54.09 58.71 68.09 97.35 98.11 77.43 77.82 77.82 73.6 75.1 36.25 40.24 41.46 40 39.92 40.41 40.24 40.24 40

N. americanus 60.31 60.31 59.14 71.21 77.04 77.82 77.43 98.44 98.05 88.76 89.72 36.4 43.09 44.31 42.45 43.62 42.45 42.28 42.28 42.45

A. duodenale 59.92 60.31 59.53 70.04 77.04 78.6 77.82 98.44 99.61 89.16 90.12 35.29 42.63 42.63 40.8 41.94 41.6 41.43 41.43 40.8

A. ceylanicum 59.92 60.31 59.53 69.65 77.04 78.6 77.82 98.05 99.61 89.56 90.51 36 43.09 43.5 41.63 42.8 42.45 42.28 42.28 41.63

H. contortus 58.23 58.63 59.6 67.87 74 74.4 73.6 88.76 89.16 89.56 95.51 35.8 41.18 42.02 41.77 42.13 42.19 41.6 41.6 41.77

D. viviparus 59.68 60.08 60.08 68.38 75.49 75.89 75.1 89.72 90.12 90.51 95.51 36.59 43.39 43.39 42.32 43.51 43.15 42.56 42.56 42.74

T. trichiura 37.45 37.45 35.71 35.86 36.25 35.06 36.25 36.4 35.29 36 35.8 36.59 39.92 41.53 39.68 40 40.89 40.73 41.13 40.08

D. rerio 38.62 40.24 37.4 41.3 39.84 40.65 40.24 43.09 42.63 43.09 41.18 43.39 39.92 89.8 84.65 85.71 84.65 85.1 85.88 85.04

G. gallus 40.24 41.87 39.02 41.3 41.06 41.46 41.46 44.31 42.63 43.5 42.02 43.39 41.53 89.8 87.8 89.68 90.55 89.41 90.2 89.76

M. musculus 39.18 40 37.55 41.46 39.59 40 40 42.45 40.8 41.63 41.77 42.32 39.68 84.65 87.8 98.02 91.34 92.13 92.52 92.91

R. norvegicus 40.33 41.15 38.27 41.39 39.92 40.33 39.92 43.62 41.94 42.8 42.13 43.51 40 85.71 89.68 98.02 92.46 92.86 93.25 93.65

C. familiaris 39.59 40.82 37.96 39.43 40 40.41 40.41 42.45 41.6 42.45 42.19 43.15 40.89 84.65 90.55 91.34 92.46 96.85 95.67 94.49

O. aries 39.02 40.24 37.8 39.68 39.84 40.24 40.24 42.28 41.43 42.28 41.6 42.56 40.73 85.1 89.41 92.13 92.86 96.85 98.04 94.09

B. taurus 39.43 40.65 37.8 39.27 39.84 40.24 40.24 42.28 41.43 42.28 41.6 42.56 41.13 85.88 90.2 92.52 93.25 95.67 98.04 93.31

H. sapiens 39.18 40.41 38.78 40.24 39.59 40 40 42.45 40.8 41.63 41.77 42.74 40.08 85.04 89.76 92.91 93.65 94.49 94.09 93.31
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C. elegans 86.9 40.28 39.77 43.85 40.61 44.57 42.54 42.54 40.71 39.92 35.41 34.63 35.97 36.76 33.73 35.2 35.71 35.18 35.18 35.32

C. briggsae 86.9 43.5 35.44 40.54 37.22 42.2 39.91 39.91 42.25 40.36 36.36 33.94 36.53 36.53 34.86 35.19 36.24 35.62 35.62 35.78

N. americanus 40.28 43.5 33.18 38.76 40 43.98 43.98 44.44 41.43 41.4 37.91 38.03 43.06 44.5 44.02 44.02 44.5 44.5 44.5 44.5

P. pacificus 39.77 35.44 33.18 51.33 51.52 44.14 42.8 44.32 40.64 37.93 32.81 34.51 35.86 36.65 35.2 36.29 36.4 36.65 37.05 36

A. ceylanicum 43.85 40.54 38.76 51.33 66.67 50.2 49.62 48.85 42.4 44.14 35.06 36.4 41.87 41.06 39.18 39.92 40.82 41.06 41.46 40

D. viviparus 40.61 37.22 40 51.52 66.67 50.4 47.13 48.66 43.03 43.58 34.13 36.25 42.11 40.89 41.46 41.8 40.65 40.08 40.89 40.65

O. ochengi 44.57 42.2 43.98 44.14 50.2 50.4 89.53 87.6 49.6 50.97 34.13 35.69 39.6 40.4 39.2 39.6 40 39.6 40 39.6

B. malayi 42.54 39.91 43.98 42.8 49.62 47.13 89.53 90.67 52.17 51.71 35.8 35.8 39.53 40.32 39.68 39.6 39.68 39.53 39.53 39.68

L. loa 42.54 39.91 44.44 44.32 48.85 48.66 87.6 90.67 50.2 50.57 35.41 36.58 39.53 40.32 39.68 39.6 39.68 39.13 39.53 39.68

H. contortus 40.71 42.25 41.43 40.64 42.4 43.03 49.6 52.17 50.2 79.92 36.29 35.6 41.63 41.63 40 39.75 40.41 40 40.41 40

A. duodenale 39.92 40.36 41.4 37.93 44.14 43.58 50.97 51.71 50.57 79.92 35.41 36.33 40.87 41.67 40.24 40.56 40.24 39.29 40.08 39.44

S. ratti 35.41 36.36 37.91 32.81 35.06 34.13 34.13 35.8 35.41 36.29 35.41 33.98 38.74 38.74 39.68 38.8 39.29 39.53 39.53 40.08

T. trichiura 34.63 33.94 38.03 34.51 36.4 36.25 35.69 35.8 36.58 35.6 36.33 33.98 39.76 41.73 42.91 43.25 42.13 42.13 42.52 42.13

D. rerio 35.97 36.53 43.06 35.86 41.87 42.11 39.6 39.53 39.53 41.63 40.87 38.74 39.76 89.8 84.65 85.71 84.65 85.1 85.88 85.04

G. gallus 36.76 36.53 44.5 36.65 41.06 40.89 40.4 40.32 40.32 41.63 41.67 38.74 41.73 89.8 87.8 89.68 90.55 89.41 90.2 89.76

M. musculus 33.73 34.86 44.02 35.2 39.18 41.46 39.2 39.68 39.68 40 40.24 39.68 42.91 84.65 87.8 98.02 91.34 92.13 92.52 92.91

R. norvegicus 35.2 35.19 44.02 36.29 39.92 41.8 39.6 39.6 39.6 39.75 40.56 38.8 43.25 85.71 89.68 98.02 92.46 92.86 93.25 93.65

C. familiaris 35.71 36.24 44.5 36.4 40.82 40.65 40 39.68 39.68 40.41 40.24 39.29 42.13 84.65 90.55 91.34 92.46 96.85 95.67 94.49

O. aries 35.18 35.62 44.5 36.65 41.06 40.08 39.6 39.53 39.13 40 39.29 39.53 42.13 85.1 89.41 92.13 92.86 96.85 98.04 94.09

B. taurus 35.18 35.62 44.5 37.05 41.46 40.89 40 39.53 39.53 40.41 40.08 39.53 42.52 85.88 90.2 92.52 93.25 95.67 98.04 93.31

H. sapiens 35.32 35.78 44.5 36 40 40.65 39.6 39.68 39.68 40 39.44 40.08 42.13 85.04 89.76 92.91 93.65 94.49 94.09 93.31
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C. elegans 60.23 36.54 37.11 36.36 36.65 37.6 39.92 41.31 41.47 43.87 42.86 34.51 35.46 35.46 34.8 34.27 34.8 35.86 35.86 34.4

C. briggsae 60.23 35.77 35.41 36.61 36.51 39.92 39.77 41.7 41.7 43.31 42.47 32.94 35.71 36.9 35.06 35.74 35.86 36.11 36.11 35.06

B. malayi 36.54 35.77 37.6 41.96 42.69 40.53 38.46 40.53 41.92 41.18 40.38 32.56 39.13 39.92 38.89 38.8 39.29 39.13 39.13 39.29

S. ratti 37.11 35.41 37.6 38.19 36.9 43.97 41.7 42.47 42.47 42.19 43.63 32.55 34.92 35.32 35.71 36.4 35.32 34.92 34.92 35.32

O. ochengi 36.36 36.61 41.96 38.19 84.44 36.36 38.98 39.37 39.37 41.5 40.55 35.71 42.8 42 43.2 42.8 41.6 41.6 42 40.8

L. loa 36.65 36.51 42.69 36.9 84.44 36.65 42.06 41.27 41.27 41.43 41.27 34.8 43.95 44.35 44.35 44.76 43.55 43.55 43.95 42.74

P. pacificus 37.6 39.92 40.53 43.97 36.36 36.65 54.83 54.75 55.21 54.72 52.65 33.59 39.04 39.04 36.8 37.9 39.2 37.85 37.85 38

N. americanus 39.92 39.77 38.46 41.7 38.98 42.06 54.83 90.42 89.27 81.64 82.38 33.85 42.69 42.69 41.27 42 42.06 41.9 41.9 41.27

A. duodenale 41.31 41.7 40.53 42.47 39.37 41.27 54.75 90.42 96.55 84.38 84.91 35.27 42.69 42.69 42.06 42.8 42.86 42.69 42.69 42.46

A. ceylanicum 41.47 41.7 41.92 42.47 39.37 41.27 55.21 89.27 96.55 83.2 84.29 35.41 43.48 43.08 42.86 43.6 43.65 43.48 43.48 43.25

H. contortus 43.87 43.31 41.18 42.19 41.5 41.43 54.72 81.64 84.38 83.2 87.11 34.52 44.18 41.77 42.17 42.57 42.97 42.97 42.97 42.17

D. viviparus 42.86 42.47 40.38 43.63 40.55 41.27 52.65 82.38 84.91 84.29 87.11 34.5 42.29 41.5 40.87 41.6 41.67 41.5 41.5 41.27

T. trichiura 34.51 32.94 32.56 32.55 35.71 34.8 33.59 33.85 35.27 35.41 34.52 34.5 38.49 40.48 38.65 38.96 39.44 39.29 39.68 38.65

D. rerio 35.46 35.71 39.13 34.92 42.8 43.95 39.04 42.69 42.69 43.48 44.18 42.29 38.49 89.8 84.65 85.71 84.65 85.1 85.88 85.04

G. gallus 35.46 36.9 39.92 35.32 42 44.35 39.04 42.69 42.69 43.08 41.77 41.5 40.48 89.8 87.8 89.68 90.55 89.41 90.2 89.76

M. musculus 34.8 35.06 38.89 35.71 43.2 44.35 36.8 41.27 42.06 42.86 42.17 40.87 38.65 84.65 87.8 98.02 91.34 92.13 92.52 92.91

R. norvegicus 34.27 35.74 38.8 36.4 42.8 44.76 37.9 42 42.8 43.6 42.57 41.6 38.96 85.71 89.68 98.02 92.46 92.86 93.25 93.65

C. familiaris 34.8 35.86 39.29 35.32 41.6 43.55 39.2 42.06 42.86 43.65 42.97 41.67 39.44 84.65 90.55 91.34 92.46 96.85 95.67 94.49

O. aries 35.86 36.11 39.13 34.92 41.6 43.55 37.85 41.9 42.69 43.48 42.97 41.5 39.29 85.1 89.41 92.13 92.86 96.85 98.04 94.09

B. taurus 35.86 36.11 39.13 34.92 42 43.95 37.85 41.9 42.69 43.48 42.97 41.5 39.68 85.88 90.2 92.52 93.25 95.67 98.04 93.31

H. sapiens 34.4 35.06 39.29 35.32 40.8 42.74 38 41.27 42.46 43.25 42.17 41.27 38.65 85.04 89.76 92.91 93.65 94.49 94.09 93.31
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Supplementary Figure 4. Conservation of essential nematode-specific kinases across species. Matrices show the percent 
sequence identity between the kinase domain of the C. elegans essential nematode-specific kinase and that of the most 
similar kinase found across nematode species along with the kinase domain sequence of the best human kinase match and 
its ortholog across vertebrate species. C. elegans kinases from nematode-specific families (A-P) and nematode-expanded 
families (Q-Z) are shown. Sequence identity matrices for the kinase domain of the well-conserved kinases MEK1/MEK-2, 
PLK1/PLK-1 and EGFR/LET-23 are included for comparison (AA-AC). Kinase sequences were identified using NCBI BLASTP. 
Percent identity matrices were generated using Clustal Omega.  
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C. elegans 91.47 80.4 80.4 79.4 57.97 58.64 60 58.8 61.13 53.96 54.45 55.14 52.74 52.74 52.74 53.08 53.08 53.08 53.08 53.08

C. briggsae 91.47 80.89 81.91 80.89 58.19 58.19 59.58 59.04 64 53.7 53.52 53.52 51.76 51.76 51.76 52.11 52.11 52.11 52.11 52.11

D. viviparus 80.4 80.89 87.38 87.04 58.98 59.66 60.34 60.8 66.43 55.4 54.79 55.82 54.79 55.48 55.48 55.82 55.82 55.82 55.82 55.82

H. contortus 80.4 81.91 87.38 91.03 57.63 57.97 59.32 60.13 68.55 54.68 53.77 54.11 53.08 53.42 53.08 53.42 53.42 53.42 53.42 53.42

A. ceylanicum 79.4 80.89 87.04 91.03 59.66 60 60.68 60.47 75.27 55.04 53.77 53.77 54.45 54.11 53.42 53.77 53.77 53.77 53.77 53.77

O. ochengi 57.97 58.19 58.98 57.63 59.66 92.62 92.28 50.17 46.43 54.48 53.92 54.27 55.29 55.63 54.61 54.95 54.95 54.95 54.95 54.95

B. malayi 58.64 58.19 59.66 57.97 60 92.62 94.97 50.17 46.43 54.12 53.92 55.29 55.97 56.31 54.95 55.29 55.29 55.29 55.29 55.29

L. loa 60 59.58 60.34 59.32 60.68 92.28 94.97 50.51 48.21 54.84 54.95 55.63 57 56.66 55.97 56.31 56.31 56.31 56.31 56.31

P. pacificus 58.8 59.04 60.8 60.13 60.47 50.17 50.17 50.51 47 51.44 48.63 47.26 47.95 47.6 47.26 47.6 47.6 47.6 47.6 47.6

A. duodenale 61.13 64 66.43 68.55 75.27 46.43 46.43 48.21 47 45.83 43.53 43.17 44.96 44.6 43.53 43.88 43.88 43.88 43.88 43.88

S. ratti 53.96 53.7 55.4 54.68 55.04 54.48 54.12 54.84 51.44 45.83 69.04 68.68 66.19 66.9 66.19 66.55 66.55 66.55 66.55 66.55

N. americanus 54.45 53.52 54.79 53.77 53.77 53.92 53.92 54.95 48.63 43.53 69.04 76.35 74.32 74.66 75 75.34 75.34 75.34 75.34 75.34

T. trichiura 55.14 53.52 55.82 54.11 53.77 54.27 55.29 55.63 47.26 43.17 68.68 76.35 79.05 79.05 79.39 79.73 79.73 79.73 79.73 79.73

D. rerio 52.74 51.76 54.79 53.08 54.45 55.29 55.97 57 47.95 44.96 66.19 74.32 79.05 98.31 97.3 97.97 97.97 97.97 97.97 97.97

G. gallus 52.74 51.76 55.48 53.42 54.11 55.63 56.31 56.66 47.6 44.6 66.9 74.66 79.05 98.31 98.31 98.99 98.99 98.99 98.99 98.99

M. musculus 52.74 51.76 55.48 53.08 53.42 54.61 54.95 55.97 47.26 43.53 66.19 75 79.39 97.3 98.31 99.32 99.32 99.32 99.32 99.32

R. norvegicus 53.08 52.11 55.82 53.42 53.77 54.95 55.29 56.31 47.6 43.88 66.55 75.34 79.73 97.97 98.99 99.32 100 100 100 100

C. familiaris 53.08 52.11 55.82 53.42 53.77 54.95 55.29 56.31 47.6 43.88 66.55 75.34 79.73 97.97 98.99 99.32 100 100 100 100

O. aries 53.08 52.11 55.82 53.42 53.77 54.95 55.29 56.31 47.6 43.88 66.55 75.34 79.73 97.97 98.99 99.32 100 100 100 100

B. taurus 53.08 52.11 55.82 53.42 53.77 54.95 55.29 56.31 47.6 43.88 66.55 75.34 79.73 97.97 98.99 99.32 100 100 100 100

H. sapiens 53.08 52.11 55.82 53.42 53.77 54.95 55.29 56.31 47.6 43.88 66.55 75.34 79.73 97.97 98.99 99.32 100 100 100 100
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C. elegans 95.02 32.85 46.26 48.04 42.86 44.48 45.2 45.2 43.06 43.42 43.06 43.06 44.13 44.13 45.91 45.2 45.2 45.2 44.84 45.2

C. briggsae 95.02 33.21 45.91 47.33 43.21 43.42 44.48 44.48 44.13 43.77 43.42 43.42 44.13 44.13 45.91 45.2 45.2 45.2 44.84 45.2

A. duodenale 32.85 33.21 36.59 35.51 31.88 34.66 35.02 35.38 33.94 33.94 33.94 33.94 33.94 34.3 35.38 35.74 35.74 35.74 35.38 35.74

A. ceylanicum 46.26 45.91 36.59 84.15 50.18 56.34 59.86 59.86 57.04 55.99 56.34 56.34 58.8 58.45 58.1 58.45 58.45 58.1 58.1 58.1

D. viviparus 48.04 47.33 35.51 84.15 52.65 55.28 57.75 58.1 57.75 58.1 58.1 58.1 58.1 56.69 57.75 58.8 58.8 57.75 57.75 57.75

S. ratti 42.86 43.21 31.88 50.18 52.65 61.97 61.62 61.62 60.92 62.68 62.32 62.32 61.62 59.51 59.86 60.56 60.56 60.56 60.56 60.21

P. pacificus 44.48 43.42 34.66 56.34 55.28 61.97 89.47 89.12 74.39 81.4 81.4 81.4 80.35 77.89 78.6 78.95 78.95 79.3 79.3 78.95

H. contortus 45.2 44.48 35.02 59.86 57.75 61.62 89.47 99.65 74.39 80.7 81.05 81.05 80 76.84 78.25 77.89 78.25 78.95 78.95 78.6

N. americanus 45.2 44.48 35.38 59.86 58.1 61.62 89.12 99.65 74.74 81.05 81.4 81.4 79.65 77.19 78.6 78.25 78.6 79.3 79.3 78.95

T. trichiura 43.06 44.13 33.94 57.04 57.75 60.92 74.39 74.39 74.74 80.7 81.05 81.05 82.11 79.65 79.3 80 80 80.35 80 80

B. malayi 43.42 43.77 33.94 55.99 58.1 62.68 81.4 80.7 81.05 80.7 99.65 99.65 83.16 80 81.75 81.4 81.4 82.11 81.75 82.11

O. ochengi 43.06 43.42 33.94 56.34 58.1 62.32 81.4 81.05 81.4 81.05 99.65 100 83.51 80.35 82.11 81.75 81.75 82.46 82.11 82.46

L. loa 43.06 43.42 33.94 56.34 58.1 62.32 81.4 81.05 81.4 81.05 99.65 100 83.51 80.35 82.11 81.75 81.75 82.46 82.11 82.46

G. gallus 44.13 44.13 33.94 58.8 58.1 61.62 80.35 80 79.65 82.11 83.16 83.51 83.51 91.23 90.53 90.88 90.88 91.23 91.23 91.23

D. rerio 44.13 44.13 34.3 58.45 56.69 59.51 77.89 76.84 77.19 79.65 80 80.35 80.35 91.23 91.93 92.63 92.63 92.98 92.98 92.98

M. musculus 45.91 45.91 35.38 58.1 57.75 59.86 78.6 78.25 78.6 79.3 81.75 82.11 82.11 90.53 91.93 97.54 97.54 98.95 98.25 98.25

O. aries 45.2 45.2 35.74 58.45 58.8 60.56 78.95 77.89 78.25 80 81.4 81.75 81.75 90.88 92.63 97.54 99.65 98.6 98.25 98.25

B. taurus 45.2 45.2 35.74 58.45 58.8 60.56 78.95 78.25 78.6 80 81.4 81.75 81.75 90.88 92.63 97.54 99.65 98.6 98.25 98.25

R. norvegicus 45.2 45.2 35.74 58.1 57.75 60.56 79.3 78.95 79.3 80.35 82.11 82.46 82.46 91.23 92.98 98.95 98.6 98.6 99.3 99.3

C. familiaris 44.84 44.84 35.38 58.1 57.75 60.56 79.3 78.95 79.3 80 81.75 82.11 82.11 91.23 92.98 98.25 98.25 98.25 99.3 99.3

H. sapiens 45.2 45.2 35.74 58.1 57.75 60.21 78.95 78.6 78.95 80 82.11 82.46 82.46 91.23 92.98 98.25 98.25 98.25 99.3 99.3
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C. elegans 69.79 28 27.36 38.03 37.55 37.2 36.25 32.04 42.9 42.38 43.79 23.11 24.23 23.08 23.08 22.69 22.69 23.08 23.08 23.08

C. briggsae 69.79 28.57 28.35 38.24 37.91 37.5 36.86 32.24 43.71 40.28 42.67 21.51 24.9 22.22 22.22 21.84 21.84 22.22 22.22 22.22

N. americanus 28 28.57 58.49 28.76 31.48 31.46 31.13 25.97 31.68 30.73 31.06 25.19 24.42 25.19 25.58 25.19 25.19 25.58 25.58 25.58

D. viviparus 27.36 28.35 58.49 29.53 34.44 31.55 32.42 28.79 30.1 30.73 31.08 25.95 27.13 25.97 25.97 25.58 25.58 25.97 25.97 25.97

P. pacificus 38.03 38.24 28.76 29.53 41.75 38.24 38.24 34.38 40.2 43.26 39.74 24.81 20.45 21.59 21.21 21.59 21.59 21.59 21.59 21.97

L. loa 37.55 37.91 31.48 34.44 41.75 89.23 82.43 45.96 44.93 42.72 45.16 26.77 24.18 23.77 24.59 24.18 24.18 24.59 24.59 24.59

B. malayi 37.2 37.5 31.46 31.55 38.24 89.23 80.17 43.15 44.94 41.98 43.61 26.12 23.66 23.66 23.66 23.28 23.28 23.66 23.66 23.66

O. ochengi 36.25 36.86 31.13 32.42 38.24 82.43 80.17 44.64 44.94 42.45 44.59 27.24 23.66 24.05 23.66 23.28 23.28 23.66 23.66 23.66

S. ratti 32.04 32.24 25.97 28.79 34.38 45.96 43.15 44.64 43.08 40.09 41.9 25 23.02 23.02 23.02 22.64 22.64 23.02 23.02 23.02

H. contortus 42.9 43.71 31.68 30.1 40.2 44.93 44.94 44.94 43.08 86.64 88.5 26.62 26.15 24.62 25 24.62 24.62 25 25 25

A. duodenale 42.38 40.28 30.73 30.73 43.26 42.72 41.98 42.45 40.09 86.64 98.63 25.54 24.44 23.33 23.33 22.78 22.78 23.33 23.33 23.33

A. ceylanicum 43.79 42.67 31.06 31.08 39.74 45.16 43.61 44.59 41.9 88.5 98.63 25.38 26.82 25.29 24.9 24.52 24.52 24.9 24.9 24.9

T. trichiura 23.11 21.51 25.19 25.95 24.81 26.77 26.12 27.24 25 26.62 25.54 25.38 39.46 38.7 39.46 39.08 39.08 39.46 39.46 39.46

D. rerio 24.23 24.9 24.42 27.13 20.45 24.18 23.66 23.66 23.02 26.15 24.44 26.82 39.46 83.58 82.48 82.48 82.48 83.21 83.21 83.21

G. gallus 23.08 22.22 25.19 25.97 21.59 23.77 23.66 24.05 23.02 24.62 23.33 25.29 38.7 83.58 87.59 86.13 86.13 86.86 86.86 86.86

C. familiaris 23.08 22.22 25.58 25.97 21.21 24.59 23.66 23.66 23.02 25 23.33 24.9 39.46 82.48 87.59 98.18 98.18 99.27 99.27 98.91

M. musculus 22.69 21.84 25.19 25.58 21.59 24.18 23.28 23.28 22.64 24.62 22.78 24.52 39.08 82.48 86.13 98.18 100 98.91 98.91 99.27

R. norvegicus 22.69 21.84 25.19 25.58 21.59 24.18 23.28 23.28 22.64 24.62 22.78 24.52 39.08 82.48 86.13 98.18 100 98.91 98.91 99.27

O. aries 23.08 22.22 25.58 25.97 21.59 24.59 23.66 23.66 23.02 25 23.33 24.9 39.46 83.21 86.86 99.27 98.91 98.91 100 99.64

B. taurus 23.08 22.22 25.58 25.97 21.59 24.59 23.66 23.66 23.02 25 23.33 24.9 39.46 83.21 86.86 99.27 98.91 98.91 100 99.64

H. sapiens 23.08 22.22 25.58 25.97 21.97 24.59 23.66 23.66 23.02 25 23.33 24.9 39.46 83.21 86.86 98.91 99.27 99.27 99.64 99.64
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Supplementary Figure 4. Conservation of essential nematode-specific kinases across species. Matrices show the percent 
sequence identity between the kinase domain of the C. elegans essential nematode-specific kinase and that of the most 
similar kinase found across nematode species along with the kinase domain sequence of the best human kinase match and 
its ortholog across vertebrate species. C. elegans kinases from nematode-specific families (A-P) and nematode-expanded 
families (Q-Z) are shown. Sequence identity matrices for the kinase domain of the well-conserved kinases MEK1/MEK-2, 
PLK1/PLK-1 and EGFR/LET-23 are included for comparison (AA-AC). Kinase sequences were identified using NCBI BLASTP. 
Percent identity matrices were generated using Clustal Omega.  
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C. elegans 93.65 64.68 71.83 72.22 71.03 71.43 70.24 62.3 63.1 63.49 64.29 63.89 63.1 62.7 63.1 63.49 63.1 63.1 62.7 63.89

C. briggsae 93.65 66.27 73.02 73.02 73.41 73.81 72.62 61.9 61.9 64.68 65.48 64.68 63.1 61.9 61.51 61.9 62.3 62.3 61.9 62.3

P. pacificus 64.68 66.27 69.96 68.38 68.38 69.17 67.98 64.43 67.19 66.01 66.8 67.19 63.24 62.85 61.26 61.26 60.87 62.06 61.26 61.26

H. contortus 71.83 73.02 69.96 94.86 92.89 94.07 91.7 66.8 67.98 66.01 66.4 66.01 66.01 64.82 65.61 65.61 65.61 66.01 65.22 66.01

D. viviparus 72.22 73.02 68.38 94.86 92.89 94.47 92.09 67.19 68.38 65.61 66.8 65.61 64.43 63.64 64.43 64.43 64.43 64.82 64.82 65.22

N. americanus 71.03 73.41 68.38 92.89 92.89 96.05 93.68 67.19 69.17 66.4 67.59 66.4 65.61 65.22 65.61 65.61 66.4 66.01 66.01 66.8

A. duodenale 71.43 73.81 69.17 94.07 94.47 96.05 97.63 67.19 69.17 66.8 67.98 67.19 66.01 65.61 65.22 65.22 66.01 66.4 66.4 66.4

A. ceylanicum 70.24 72.62 67.98 91.7 92.09 93.68 97.63 66.8 68.38 66.01 67.19 66.01 65.22 64.82 64.43 64.43 65.22 65.61 65.61 65.61

T. suis 62.3 61.9 64.43 66.8 67.19 67.19 67.19 66.8 65.61 69.17 69.17 69.57 66.8 64.43 63.24 63.24 64.03 63.24 63.24 63.64

S. ratti 63.1 61.9 67.19 67.98 68.38 69.17 69.17 68.38 65.61 69.57 71.15 70.75 65.22 62.85 62.45 62.45 61.66 61.66 60.87 61.26

L. loa 63.49 64.68 66.01 66.01 65.61 66.4 66.8 66.01 69.17 69.57 95.26 94.07 64.43 65.61 67.59 67.59 67.98 66.8 66.8 67.59

B. malayi 64.29 65.48 66.8 66.4 66.8 67.59 67.98 67.19 69.17 71.15 95.26 96.44 65.61 65.61 67.98 67.98 68.38 67.19 67.19 67.98

O. ochengi 63.89 64.68 67.19 66.01 65.61 66.4 67.19 66.01 69.57 70.75 94.07 96.44 65.61 65.61 67.59 67.59 67.98 66.8 66.8 67.59

D. rerio 63.1 63.1 63.24 66.01 64.43 65.61 66.01 65.22 66.8 65.22 64.43 65.61 65.61 79.05 81.42 81.82 80.63 80.63 80.63 81.42

G. gallus 62.7 61.9 62.85 64.82 63.64 65.22 65.61 64.82 64.43 62.85 65.61 65.61 65.61 79.05 83.79 83.79 84.58 84.58 83.79 85.38

O. aries 63.1 61.51 61.26 65.61 64.43 65.61 65.22 64.43 63.24 62.45 67.59 67.98 67.59 81.42 83.79 99.6 96.44 95.65 95.26 96.44

B. taurus 63.49 61.9 61.26 65.61 64.43 65.61 65.22 64.43 63.24 62.45 67.59 67.98 67.59 81.82 83.79 99.6 96.44 96.05 95.65 96.84

C. familiaris 63.1 62.3 60.87 65.61 64.43 66.4 66.01 65.22 64.03 61.66 67.98 68.38 67.98 80.63 84.58 96.44 96.44 97.23 96.84 97.23

M. musculus 63.1 62.3 62.06 66.01 64.82 66.01 66.4 65.61 63.24 61.66 66.8 67.19 66.8 80.63 84.58 95.65 96.05 97.23 98.81 97.63

R. norvegicus 62.7 61.9 61.26 65.22 64.82 66.01 66.4 65.61 63.24 60.87 66.8 67.19 66.8 80.63 83.79 95.26 95.65 96.84 98.81 97.23

H. sapiens 63.89 62.3 61.26 66.01 65.22 66.8 66.4 65.61 63.64 61.26 67.59 67.98 67.59 81.42 85.38 96.44 96.84 97.23 97.63 97.23
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C. elegans 97.57 70.73 71.08 71.43 72.57 78.75 81.94 81.16 81.6 63.89 61.51 60.28 61.11 60.14 60.14 60.49 60.49 60.49 60.49

C. briggsae 97.57 71.08 71.43 72.13 72.92 79.09 82.99 81.88 82.29 64.93 61.13 59.93 61.46 60.49 60.49 60.84 60.84 60.84 60.84

B. malayi 70.73 71.08 96.18 95.83 69.44 69.34 73.26 71.38 72.22 66.67 63.77 63.07 62.85 63.99 63.99 63.64 63.64 63.64 63.64

L. loa 71.08 71.43 96.18 95.83 69.79 69.34 72.92 71.38 72.22 67.01 63.4 64.46 63.54 64.69 64.69 64.34 64.34 64.34 64.34

O. ochengi 71.43 72.13 95.83 95.83 69.44 70.73 74.65 72.46 73.61 68.06 63.77 65.16 63.89 63.99 63.99 63.99 63.99 63.99 63.99

P. pacificus 72.57 72.92 69.44 69.79 69.44 70.49 72.32 73.29 73.36 64.04 58.8 60.14 60.62 61.72 61.72 62.07 61.72 61.72 61.72

H. contortus 78.75 79.09 69.34 69.34 70.73 70.49 92.07 92.75 93.4 64.93 63.53 59.23 61.11 60.84 60.84 61.19 61.19 61.19 61.19

D. viviparus 81.94 82.99 73.26 72.92 74.65 72.32 92.07 95.31 95.85 68.17 63.16 62.5 64.36 63.76 63.76 64.11 64.11 64.11 64.11

N. americanus 81.16 81.88 71.38 71.38 72.46 73.29 92.75 95.31 98.92 65.7 62.99 61.96 63.9 63.27 63.27 63.64 63.64 63.64 63.64

A. ceylanicum 81.6 82.29 72.22 72.22 73.61 73.36 93.4 95.85 98.92 67.47 63.53 62.15 64.01 63.76 63.76 64.11 64.11 64.11 64.11

T. trichiura 63.89 64.93 66.67 67.01 68.06 64.04 64.93 68.17 65.7 67.47 59.93 67.8 69.26 69.05 69.05 69.05 69.05 69.05 69.05

S. ratti 61.51 61.13 63.77 63.4 63.77 58.8 63.53 63.16 62.99 63.53 59.93 58.52 57.93 57.99 57.99 57.99 57.99 57.99 57.99

D. rerio 60.28 59.93 63.07 64.46 65.16 60.14 59.23 62.5 61.96 62.15 67.8 58.52 90.85 90.78 90.78 90.78 90.78 90.78 90.78

G. gallus 61.11 61.46 62.85 63.54 63.89 60.62 61.11 64.36 63.9 64.01 69.26 57.93 90.85 94.9 94.9 95.24 95.24 95.24 95.24

M. musculus 60.14 60.49 63.99 64.69 63.99 61.72 60.84 63.76 63.27 63.76 69.05 57.99 90.78 94.9 99.66 98.98 99.32 99.32 99.32

R. norvegicus 60.14 60.49 63.99 64.69 63.99 61.72 60.84 63.76 63.27 63.76 69.05 57.99 90.78 94.9 99.66 99.32 99.66 99.66 99.66

C. familiaris 60.49 60.84 63.64 64.34 63.99 62.07 61.19 64.11 63.64 64.11 69.05 57.99 90.78 95.24 98.98 99.32 99.66 99.66 99.66

O. aries 60.49 60.84 63.64 64.34 63.99 61.72 61.19 64.11 63.64 64.11 69.05 57.99 90.78 95.24 99.32 99.66 99.66 100 100

B. taurus 60.49 60.84 63.64 64.34 63.99 61.72 61.19 64.11 63.64 64.11 69.05 57.99 90.78 95.24 99.32 99.66 99.66 100 100

H. sapiens 60.49 60.84 63.64 64.34 63.99 61.72 61.19 64.11 63.64 64.11 69.05 57.99 90.78 95.24 99.32 99.66 99.66 100 100
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C. elegans 85.45 50.5 52.27 54.51 54.14 54.51 52.17 53.85 57.3 57.68 44.74 43.98 44.36 44.36 44.36 44.36 44.36 44.36 44.36

C. briggsae 85.45 50.99 50.38 52.26 51.13 52.26 51.3 51.92 55.06 55.06 43.23 43.61 43.61 42.48 42.48 42.86 42.86 42.48 42.86

P. pacificus 50.5 50.99 49.5 55.17 54.46 55.45 57.4 58.82 59.8 58.82 43.78 41.58 42.57 43.07 43.07 43.07 43.07 43.07 43.07

S. ratti 52.27 50.38 49.5 60 59.85 59.47 49.34 54.05 57.52 58.65 41.06 43.56 43.94 43.94 43.94 44.32 43.94 43.94 43.94

O. ochengi 54.51 52.26 55.17 60 95.15 94.4 55.41 57.85 61.57 61.94 48.12 46.07 46.44 46.44 46.44 46.44 46.44 46.44 46.44

B. malayi 54.14 51.13 54.46 59.85 95.15 95.52 54.35 56.54 59.93 60.67 48.12 44.36 44.36 44.36 44.36 44.36 44.36 44.36 44.36

L. loa 54.51 52.26 55.45 59.47 94.4 95.52 54.78 57.31 60.67 61.42 47.37 44.74 45.11 45.11 45.11 45.11 45.11 45.11 45.11

N. americanus 52.17 51.3 57.4 49.34 55.41 54.35 54.78 89.04 84.55 87.12 44.1 44.35 45.22 45.22 45.22 45.22 45.22 44.78 44.78

A. duodenale 53.85 51.92 58.82 54.05 57.85 56.54 57.31 89.04 88.21 92.02 43.63 43.46 44.23 43.85 43.85 43.85 43.85 43.85 43.85

H. contortus 57.3 55.06 59.8 57.52 61.57 59.93 60.67 84.55 88.21 95.93 45.49 46.44 47.19 46.82 46.82 46.82 46.82 46.82 46.82

A. ceylanicum 57.68 55.06 58.82 58.65 61.94 60.67 61.42 87.12 92.02 95.93 45.49 45.69 46.44 46.07 46.07 46.07 46.07 46.07 46.07

T. suis 44.74 43.23 43.78 41.06 48.12 48.12 47.37 44.1 43.63 45.49 45.49 58.8 59.18 59.18 58.8 59.18 59.18 59.18 59.18

D. rerio 43.98 43.61 41.58 43.56 46.07 44.36 44.74 44.35 43.46 46.44 45.69 58.8 91.04 89.93 89.55 89.93 90.3 90.3 89.93

G. gallus 44.36 43.61 42.57 43.94 46.44 44.36 45.11 45.22 44.23 47.19 46.44 59.18 91.04 97.39 97.01 97.01 97.39 96.27 97.01

O. aries 44.36 42.48 43.07 43.94 46.44 44.36 45.11 45.22 43.85 46.82 46.07 59.18 89.93 97.39 99.63 98.13 98.51 98.51 98.51

B. taurus 44.36 42.48 43.07 43.94 46.44 44.36 45.11 45.22 43.85 46.82 46.07 58.8 89.55 97.01 99.63 97.76 98.13 98.13 98.13

M. musculus 44.36 42.86 43.07 44.32 46.44 44.36 45.11 45.22 43.85 46.82 46.07 59.18 89.93 97.01 98.13 97.76 99.63 98.13 98.88

R. norvegicus 44.36 42.86 43.07 43.94 46.44 44.36 45.11 45.22 43.85 46.82 46.07 59.18 90.3 97.39 98.51 98.13 99.63 98.51 99.25

C. familiaris 44.36 42.48 43.07 43.94 46.44 44.36 45.11 44.78 43.85 46.82 46.07 59.18 90.3 96.27 98.51 98.13 98.13 98.51 99.25

H. sapiens 44.36 42.86 43.07 43.94 46.44 44.36 45.11 44.78 43.85 46.82 46.07 59.18 89.93 97.01 98.51 98.13 98.88 99.25 99.25
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