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).



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 5A of the bound inhibitor in any of the C. elegans models examined.
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C.elegans LET-23 KKLGAGAFGTVFAGIYYPKRA--KNVKI PVAIKVIQTDQS—-QTDEMLEEATNMFR——LRHDNLIKIIGFCMHDDGLKIVT IIPLGIL.FLKLHKENLG
C.briggsae KKLGSGAFGTVFAGIYYPKRA--KNVKIPVAIKIBOVGQS--QTDEMTQEATNMFR-~LRHEHLEKE1GFCIHDDGLKEVT IM)PL.GDLHSFLOLHKETLG
o | P-pacificus RELGSGAFGVVYAGCWMPVSKAGKPTKVPVATKVVRDPS -GRAQSEMLDEAAKMTM-~MRHENL] RIVGVCLSGDDLQLVTLLIPLGILREFLQKHKGKLS
O | H#.contortus TQLGAGAFGVVYAGFWFPKGK-GK- TKVPVATKLVKGPCSGKEETEMLNEAMOMS S- - LREHEHLMRLVGTCLHEEGTOLVTLLEPLGNL LFLKkKEKARLC
'8 N.americanus TQLGAGAFGVVYAGFWFPKGK-GK-TKVPVATKLVKGTCTGKEESEMLNEAMOMS S -~ LRHEHLMRLVG T CLHEEGT QI - = === == —————————— =~
2 | a.duodenale TQLGAGAFGVVYAGFWFPKGK-GK-TKVPVATKLVKGTCTGKEESEMLNEAMOMS S -~ LKHEHL) RLVGICLHEEGIQLVTLLIPLGILLIFLKKI—IKNHLC
g A.ceylanicum TQLGAGAFGVVYAGFWFPKGK-GK-IKVPVATKLVKGTCTGKEESEMLNEAMOMS S-- LKHEHLRLVGICLHEEG I QLVT LLRPLGNLLNFLKKHKNHLC
o | s-ratts QIIGQGAFGVVYAGKWKNPIK-DC-KNVPVAIKVMKAITS-IDSKEILEEAGMMAQVSGGHKHLEPH1GICFC-DTVOvTLERPLGS LEHFLKKHKDKLG
= | B.malayi QSLGQGAFGTVFLGYWWPKGK-DEGEKLAVAIKVVHDGSGT-AHQEMLOEAGIMAC--MRHEHLREVGVCLS - DGMOEVTPMRP1.GS LK Y LKKYROKLG
0.ochengi QSLGOGAFGTVFLGYWWPKGK-DDGEKLAVATKVVNDGS STARHQEMLOEAGTMAC -~ MRHEHLIRLVGVCLS -NGMOWVT PMBPT.GSLKNY LKKHROKL.G
L.loa 0SLGQGAFGTVFLGYWWPKGK-DDGEKLAVATKVVHDSSGT-AHQEMLOEAGIMAC--MRHEHLERLVGVCLS - DGMOEVT PMEPLGS LKNY LKKHRQKLS
I.suis GVLGYGAFGTVYKGIWTPEKE--—KVKIPVATKVEIHFANA-SAQQETLEEARTMAS - ~MSHPHLVQLTGVCVG-QoMMEVTPEMPLGLEDYVONNRSKIG
D.rerio KVLGSGAFGTVHKGLWVPEGE---NVKIPVATKVIREATSPKANKE IMDEAYVMAS - -VEHPHVERELG I CLT-STVOR T TOEMPYGELEDY VRENKDRIG
G.gallus KVLGSGAFGTVYKGLWI PEGE---KVKIPVATKELREATS PKANKETLDEAYVMAS--VDNPHVERLLGICLT-STVQL I TOLMPYGELLDY IREHKDNIG
D | vomuscurus KVLGSGAFGTVYKGLWIPEGE-~~KVKIPVATKELREATSPKANKE I LDEAYVMAS -~ VDNPHVERLLGI CLT~STVOL T TOLMPYGELLDYVREHKDNIG
= | rR.norvegicus KVLGSGAFGTVYKGLWI PEGE---KVKTPVATKELREATSPKANKE T LDEAYVMAS -~VDNPHVERLLGT CLT-STVOLTTOLMPYGELLDYVREHKDNTG
O c.familiaris KVLGSGAFGTVYKGLWIPEGE-~--KVKIPVATKELREATSPKANKE T LDEAYVMAS - ~VDNPHVERILGI CLT-STVOLTTOLMPFGELLDY VREHKDNIG
g 0.aries KVLGSGAFGTVYKGLWIPEGE---KVKIPVAIKELREATSPKANKE I LDEAYVMAS - ~VDNPHVERHLGICLT-STVOR T TOEMPFGELLDY VREHKDNIG
2| 5. taurus KVLGSGAFGTVYKGLWIPEGE---KVKIPVATKELREATS PKANKETLDEAYVMAS -~VDNPHVERLLGICLT-STVOL I TOLMPFGELLDYVREHKDNVG
© | Hosapiens EGFR KVLGSGAFGTVYKGLWIPEGE -~ ~KVKIPVATKELREATS PKANKETLDEAYVMAS- ~VDNPHVORLLGICLT-STVOLTITOLMPFGOLLDYVREHKDNIG
> | H.sapiens ERBB2  KVLGSGAFGTVYKGIWIPDGE---NVKIPVAIKVLRENTSPKANKEILDEAYVMAG--VGSPYVSRULGICLT-STVQLVTQLMPYGELLDHVRENRGRLG
H.sapiens ERBB3  KVLGSGVEGTVHKGVWIPEGE---SIKIPVCIKVIEDKSGRQSFQAVTDHMLATGS-~LDHAHIVRLLGLCPG-SSLOLVTQYLPLGSLLDHVRQHRGALG
H.sapiens ERBB4  KVLGSGAFGTVYKGTWVPEGE---TVKIPVATKILNETTGPKANVEFMDEALTMAS--MDHPHLVRELGVCLS-PTTORVTOEMPHGELLEYVHEHKDNTG
C.elegans LET-23 AREQVLYCYQTASGMQYLEKQRVVHRDLATRNVLVKKFNHVETTDFGLEKTL
C.briggsae AREQT LYCYQIASGMRYLHEQRVVHRDLAARNVLVKKFNHVEITDFGLIKIL
o | Bpacificus GKELLQYSYQIASGMKYLTDQRVVHRDLAARNVLVKNTHHVEI TDFGLAKLT
o | #.contortus GKDLLLYCYQISSAMKYLYEHRI THRDLAARNVLVKRENHVEVTDFGLAKLL
O | v.americanus = ——m—mmmmmmme AMKYLYEHRVIHRDLAARNVLVKRHNHVEVTDFGLAKLL
9| 2.duodenale GKDLLLYCYQTSSAMKYLYEHRT THRDLAARNVLVKRHNHVEVTDFGLAKLL
® | a.ceylanicum GKDLLLYCYQTSSAMKYLYEHRT THRDLAARNVLVKRHNHVEVTDFGLAKLL
El s.caees ASKILLYCFQTSSAMEYLAQRGMVHRDLAARNVLVKNINHVEVTDFGLAKML
§ B.malayi ARDLLLYCYQIASAMEYLYKNRLVHRDLAARNVLVKRTNHVEVTDEGLARLL
0.ochengi ARDLLLYCYQIASAMEYLYKNRLVHRDLAARNVLVKRTNHVEVTDFGLAKLL
L.loa ARDLLLYCYQTASAMEYLYKNRLVHRDLAARNVLVKRTNHVEVTDFGLARLL
T.suis SAALICWCTQTADGMSYLEFHRLVHRDLAARNVLVQOKPYHTRTTDFGLAKLL
D.rerio SQHLLNWCVQTAKGMNY LEERHLVHRDLAARNVLVKTPQHVKTTDFGLAKLL
G.gallus SOYLLNWCVQTAKGMNY LEERRLVHRDLAARNVLVKTPQHVKTTDEGLAKLL
n | M.musculus SQYLLNWCVQIAKGMNYLEDRRLVHRDLAARNVLVKTPQHVK I TDFGLAKLL
B r.norvegicus SQYLLNWCVQTAKGMNYLEDRRLVHRDLAARNVLVKTPOHVKITDFGLAKLL
© | c.ramiliaris SQHLLNWCVQTAKGMNYLEDRRLVHRDLAARNVLVKTPQOHVKITDFGLAKLL
Q| o.aries SQYLLNWCVQTAKGMNYLEDRRLVHRDLAARNVLVKTPOHVKTTDFGLAKLL
81 5. caurus SQYLLNWCVQTAKGMNYLEDRRLVHRDLAARNVLVKTPQOHVKTTDFGLAKLL
& | Eosapiens EGFR SQYLLNWCVQIAKGMNYLEDRRLVHRDLAARNVLVKTPQHVK I TDEGLAKLL
> | T sapiens ERBB2  SQDLLNWCMQIAKGMSYLEDVRLVHRDLAARNVLVKSPNHVKITDEFGLARLL
H.sapiens ERBB3  PQLLLNWGVQIAKGMYYLEEHGMVHRNLAARNVLLKSPSQVQVADFGVADLL
H.sapiens ERBB4  SQLLLNWCVQIAKGMMYLEERRLVHRDLAARNVLVKSPNHVKITDFGLARLL

(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).
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P.pacificus LEHQGELGHGNGGVVTKVQHKEKGVVMARKLJHLEVKPSVRAQT IKELSVLHKCSSPY IVGFYGAFVDNN--DISICMERMDGRS LDLVLKKVTRLY
& 7 contortus LENEGELGHGNGGVVHKVVHKKNGVTMARKLEHLEVKPSVRQOTVKELAVLHKCNSPY IVGEYGAF I DNNNSDISICMER@MDGHES LD VMKKVGR T
© | D.viviparus LENEGELGHGNGGVVHKVVHKKNGVIMARKL@HLEVKPSVRQOTVKELAVLHKCNSPY IVGE YGAF I DNNNSDISICME@MDGHS LD@VMKKVGRT
8| v.americanus LENLGELGHGNGGVVHKVVHKKNGVTMARKLMHLEVKPSVRQOT IKELAVLHKCNSPY IVGEYGAF I DNN--DISTCME@MDGES LDBVMKKVGRT
o | a. m LENSGELGHGNGGVVHKVVHKKNGVTMARKLHLEVKPSVRQOT IKELAVLHKCNSPY IVGEYGAF I DNN--DISTCMEEMDGHSLDf§VMKKVGRT
El s.rares VEIIEQLGQGNGGVVNKLRHIPTNVIMAAKMJHLEVKPTIRNKILQELETLHKCNSPY IVGFYGAFTVNN~-~DISICMEEMDGES LD TVORSGRI
U 5.malayi LEKMCELGHGNGGVVSKVMHKSSKT IMARKLMHLEVKPSVRLOT LKELDVLNKCNSPY IVGFYGAFTDNN--DISICMEfMDGHS LDVVLKKVGR:
=z 0.ochengi LEKMCELGHGNGGVVSKVMHKSSKIIMARKLMHLEVKPSVRSOI LKELDVLNKCNSPY IVGFYGAFTDNN--DISICME@MDGHS LDVVLKKVGKL]

L.loa LEKMCELGHGNGGVVSKVMHKPSKT IMARKLJHLEVKPSVRSOT LKELDVLNKCNSPY IVGEYGAFTDNN--DISICME@MDGHS LDVVLKKVGKL]

T.trichiura LEKISELGYGNGGVVMKVRHKPSGI IMARKLIHLEVKPSTRNOT IKELKVLHYCNSPY IVEEYGAFYSDG-~EISMCMEEMDGHSTDJIVLKKTGRE!
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FEKISELGAGNGGVVFKVSHKPSGLVMARKLEHLEIKPATRNQITRELQVLHECNSPYIVGFYGAFYSDG-~EISICMEHMDGES LDQVLKKAGRI
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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 SEYM, 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 PLK-1 YEKGRFLGKGGFAHCYELTNRATREVVAGKVVPKSMLVKQYQRDKMTQEVQIHRELGHINIVKEFNFFEDNLNVY] TLELCIRRSL [ELHKRRKAVTEPE
C.elegans PLK-2 YEKGKFLGKGGFAHCYELRNKSTGELFAGKVVPKALLIKQYQRDKMAQEVQIHRNLOHRNVVKEYHFFEDKSNVY@TLELCPRRSLELHKRRKAVTEPE
C.briggsae YEKGRFLGKGGFAHCYELTNRTTREVVAGKVVPKTMLVKQYQRDKMTQEVQIHRELSHKNIVKEFHFFE DSLNVYITLELC [RRSLME LHKRRKAVTEPE
" P.pacificus YARGRFLGKGGFARCYELNDTNTGAVVAGKVVSKQLLQKSYQKDKMVQEIQIHRGLSHEHVVKEIDYFEDDDNVYVILELCHRRSLME LHKRRRGVTEPE
(] H.contortus YIRGKFLGKGGFARCYELTNAATNEVFAGKIVSKTLLIKPYQREKMTQEVHIHRNLSHPHVVORYNFFEDHDNVYMTLELCHRRSLME LHKRRRSVTEPE
el N.americanus YIRGKFLGKGGFARCYELTNSSTNEIFAGKIVSKTLLIKPYQREKMTQEVQIHRSLSHPHVVOERYSFFEDVDNVYMTLELCHRRSLME LHKRRRAVTEPE
8 A.duodenale YIRGKFLGKGGFARCYELTNSSTNEVFAGKIVSKTLLIKPYQREKMTQEVQIHRSLSHPHVVORYSFFEDADNVY@TLELCPRRSLELHKRRRAVTEPE
© D.viviparus YIRGKFLGKGGFARCYELTNSVTNEVFAGKIVSKTLLIKQYQREKMTQEVHIHRSLSHPHVVQEYNFFEDNENVY]| TLELCIRRSL [ELHKRRRSVTEPE
E A.ceylanicum YIRGKFLGKGGFARCYELTNSSTNEVFAGKIVSKTLLIKPYQREKMTQEVQIHRSLSHPHVVORYSFFEDADNVY@TLELCPRRSLMELHKRRRAVTEPE
% S.ratti YNRGKYLGKGGFARCYELIDNKIGEIVAGKVVPKALLTRKPQKDKMAQEIDIQKSLNHPHVVKMFDYFEDDDNVYMLLELCPRRSLME LHKRRKTVTEPE
B.malayi YKKGRFLGKGGFARCYELTDIKDQRFYAGKVVSKLLLLKNHQRDKMAQEIRIHRSLOQHKHIVRMDGFFEDTDNVYMLLELCPRRSLME LHKRRKHVTEPE
0.ochengi YKKGRFLGKGGFARCYELTDIKDQKFYAGKVVSKLLLLKSHQRDKMAQEIRIHRTLQHKHIVRMDGFFEDADNVY@LLELCPRRSLME LHKRRKFVTEPE
L.loa YKKGRFLGKGGFARCYELTDIMNQKLYAGKVVSKLLLLKNHQRDKMAQEIRIHRNLQHKHIVRMDGFFEDPDNVYMLLELCPRRSLME LHKRRKYITEPE
T.suis Y IKGKFLGKGGFARCYELTNSATNESFAGKVVSKSLLLKRHOKEKMAQETE THNKLCHENIVKEYRHFEDDENVYMTLELCCRRSLMETLHKRRRTITEPE
" D.rerio YMRGRFLGKGGFAKCYEITDMDTKEVFAGKVVPKSMLLKPHQKEKMSTEIATHKS LDNPHVVGEHGFFEDDDFVYVVLEICRRRSLLE LHKRRKAVTEPE
(] G.gallus YVRGRFLGKGGFARCYELTEAESREVYAGKVVPKSLLAKPHQKEKMSMEIATHRSLAHRHVVGEQSFFEDGDFVYVVLELCRRRSLLELHKRRKALSEPE
'E; M.musculus YVRGRFLGKGGFAKCFEISDADTKEVFAGKIVPKSLLLKPHQKEKMSMEISIHRSLAHQHVVGEHDFFEDSDFVFVVLELCRRRSLLELHKRRKALTEPE
5 R.norvegicus YVRGRFLGKGGFAKCFEISDSDTKEVFPGKIVPKSLLLKPHQKEKMSMEISTHRSLAHQHVVGEHGFFEDSDFVFVVLELCRRRSLLE LHKRRKALTEPE
[0] C.familiaris YLRGRFLGKGGFAKCFEISDADTKEVFAGKIVPKSLLLKPHQKEKMSMEISIHRSLAHQHIVGEHGFFEDSDFVFVVLELCRRRSLLELHKRRKALTEPE
t O.aries YLRGRFLGKGGFAKCFEISDADTKEVFAGKIVPKSLLLKPHQKEKMSMEISTHRSLAHQHVVGEHGFFEDNDFVFVVLELCRRRSLLELHKRRKALTEPE
Q B. taurus YLRGRFLGKGGFAKCFEISDADTKEVFAGKIVPKSLLLKPHQKEKMSMEISIHRSLAHQHVVGEHGFFEDNDFVFVVLELCRRRSLLELHKRRKALTEPE
> H.sapiens PLK1 YVRGRFLGKGGFAKCFEISDADTKEVFAGKIVPKSLLLKPHQREKMSMEISIHRSLAHQHVVGEHGFFEDNDFVFVVLELCRRRSLLELHKRRKALTEPE
C.elegans PLK-1 ARYFTHQIVDGVLYLHDLNIIHRDMKLGNLFLNDDLVVKIGDFGLA
C.elegans PLK-2 ARYFTYQIVEGVLYLHNLKIVHRDLKLGNLFLNDELQVKIGDFGLA
C.briggsae ARYFTHQVVEGVLYLHDLKIIHRDMKLGNLFLNDDLVVKIGDFGLA
“ P.pacificus ARYFTYQVADAVEYIHAQKITHRDLKLGNLFINNDMALKIGDFGLA
(0] H.contortus ARYFTHQVCLAVDYLHDKKVIHRDLKLGNLFLNGDLQVKIGDFGLA
©° N.americanus ARYFTHQVCLAVDYLHDKKVIHRDLKLGNLFLNGELQVKIGDFGLA
8 A.duodenale ARFFTHQVCLAVDYLHDKKVIHRDLKLGNLFLNGELQVKIGDFGLA
© D.viviparus ARYFTHQVCLAVDYLHDKNVIHRDLKLGNLFLNGELQVKIGDFGLA
E A.ceylanicum ARFFTHQVCLAVDYLHDKKVIHRDLKLGNLFLNGELQVKIGDFGLA
g S.ratti ARYFTKQIVDAVSYLHGRNVIHRDLKLGNLFLSELMDVKVGDFGLA
B.malayi ARYFTKQIVEACEYLHKNKIIHRDLKLGNLFLNEEMEIKVGDFGLA
0.ochengi ARYFTKQIVEACEYLHKNKIIHRDLKLGNLFLNEEMEIKVGDFGLA
L.loa SRYFTKQIVEACEYLHENKIIHRDLKLGNLFLNEEMEIKVGDFGLA
T.suis ARYFLVQIINATAYLHSNRIIHRDMKLGNLFLNDNMTVKLGDFGLA
D.rerio ARYFMRQTIQGVQYLHNNRVIHRDLKLGNLFLNDDMDVKIGDFGLA
‘q’} G.gallus VRYYLRQIILGCQYLHSQRVIHRDLKLGNLFLSDDMEVKIGDFGLA
'E; M.musculus ARYYLRQIVLGCQYLHRNQVIHRDLKLGNLFLNEDLEVKIGDFGLA
5 R.norvegicus ARYYLRQIVLGCQYLHRNQVIHRDLKLGNLFLNEDLEVKIGDFGLA
] C.familiaris ARYYLRQIVLGCQYLHRNRVIHRDLKLGNLFLNEDLEVKIGDFGLA
t O.aries ARYYLRQIVLGCQYLHGNRVIHRDLKLGNLFLNEDLEVKIGDFGLA
() B. taurus ARYYLRQIVLGCQYLHGNRVIHRDLKLGNLFLNEDLEVKIGDFGLA
> H.sapiens PLKL ARYYLRQIVLGCQYLHRNRVIHRDLKLGNLFLNEDLEVKIGDFGLA

(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 LIN-45 homology model C. elegans residue
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C.elegans LIN-45 FIIQYKMGSGSFGTVYRGEFFGTVAIKKLNV-VDPTPSQMAAFKNEVAVLKKTRHLNMLLFMGWVREPEIATIITQWCEGSSLYRHIHVQEPRVEFEMGA
C.briggsae FVIHYKMGSGSFGTVYRGEFFGTVAIKKLNV-VDPTPSQMAAFKNEVAVLKKTRHLN] LLFMGWVREPEIAIITQWCEGSSLYIHIHVQEPRVEFEMSA
w | H.contortus ITLOCKMGSGSFGTVYRGEYFGLVAVKKLNV-GEPTLOQLOAFKNEVAVLKKTRHLNMLLFMGWVREPSLAIVTOQWCEGSSLYKHIHVVEPRVEFEMST
% N.americanus ITLOQCKMGSGSFGTVYRGEYFGLVAVKKLNV-GEPTLQQLQAFKNEVAVLKKTRHLNMLLFMGWVREPSLATIVTQWCEGSSLYKHIHVVEPRVEFEMST
O | D.viviparus ITLQCKMGSGSFGTVYRGEYFGLVAVKKLNV-GEPTLQQLQAFKNEVAVLKKTRHLNMLLFMGWVREPSLATVTQWCEGSSLYKHIHVVEPHVEFEMST
':-6 A.ceylanicum ITLOCKMGSGSFGTVYRGEYFGLVAVKKLNV-GEPTLOQLOAFKNEVAVLKKTRHLNMLLFMGWVREPSLAIVTOQWCEGSSLYKHIHVVEPRVEFEMST
E S.ratti VEFGAKIGSGSFGTVYRGHYCGPVAIKKINTRGEPSEAQLVAFKNEVAVLKY IRHGNMLLFMGWCRTPELCIVTQWCEGSSLYKHLHVNEPKWELDIPK
QO | B.malayi VTYYKKIGSGSFGTVYLGSYFGKVAIKKLNV-GEPSPAQLQAFKNEVGVLKKTRHANMLLFMGWLREPDLAIVTQWCEGSSLYROIHVNEPRVDFEISS
Z|o. ochengi VTYHKKIGSGSFGTVYLGSYFGKVAIKKLNV-GEPSPAQLOAFKNEVGVLKKTRHANMLLFMGWMREPDLAIVTQWCEGSSLYROTHVNEPRVDFEISS
L.loa VTYHKKIGSGSFGTVYLGSYFGKVAIKKLNV-GEPSPAQLOAFKNEVGVLKKTRHANMLLFMGWMREPDLAIVTQWCEGSSLYOIHVNEPRVDFEISS
T.trichiura VRFGRKIGSGSFGTVYKGHWFGPVAIKKLNI-GEPGPAQLQAFKNEVAVLKSTRHVNILLFMGWVREPHLATIVTQWCEGSSLYKHLHVNEPRTEFSVYQ
D.rerio ITLGQRIGSGSFGTVYKGKWHGDVAVKMLNV-TAPTPQOLOAFKNEVGVLRKTRHVNILLFMGY TTKPQLAIVTQWCEGSSLYHHLHITET--KFEMIK
G.gallus ITVGQRIGSGSEFGTVYKGKWHGDVAVKMLNV-TAPTPQQLOAFKNEVGVLRKTRHVNILLFMGYSTKPQLAIVTQWCEGSSLYHHLHIIET--KFEMIK
8 M.musculus ITVGQRIGSGSFGTVYKGKWHGDVAVKMLNV-TAPTPQQLQAFKNEVGVLRKTRHVNILLFMGYSTKPQLATIVTQWCEGSSLYHHLHIIET--KFEMIK
“{B' R.norvegicus ITVGQRIGSGSFGTVYKGKWHGDVAVKMLNV-TAPTPQOLOAFKNEVGVLRKTRHVNILLFMGY STKPQLATIVTQWCEGSSLYHHLHITET--KFEMIK
L | C.familiaris ITVGQRIGSGSFGTVYKGKWHGDVAVKMLNV-TAPTPQOLOAFKNEVGVLRKTRHVNILLFMGY STKPQLAIVTOQWCEGSSLYHHLHIIET--KFEMIK
8 O.aries ITVGQRIGSGSFGTVYKGKWHGDVAVKMLNV-TAPTPQQLQAFKNEVGVLRKTRHVNILLFMGYSTKPQLAIVTQWCEGSSLYHHLHIIET--KFEMIK
+ | B. taurus ITVGQRIGSGSFGTVYKGKWHGDVAVKMLNV-TAPTPQOLQAFKNEVGVLRKTRHVNILLFMGY STKPQLATIVTQWCEGSSLYHHLHIIET--KFEMIK
Q | H.sapiens BRAF ITVGORIGSGSFGTVYKGKWHGDVAVKMLNV-TAPTPQQLQAFKNEVGVLRKTRHVNILLFMGY STKPQLAIVTQWCEGSSLYHHLHIIET--KFEMIK
=> H.sapeins ARAF VQLLKRIGTGSFGTVFRGRWHGDVAVKVLKV-SQPTAEQAQAFKNEMQOVLRKTRHVNILLFMGFMTRPGFAIITQWCEGSSLYHHLHVADT --RFDMVQ
H.sapiens RAF1 VMLSTRIGSGSFGTVYKGKWHGDVAVKILKV-VDPTPEQFQAFRNEVAVLRKTRHVNILLFMGYMTKDNLATIVTQWCEGSSLYKHLHVQET--KFQMFQ
C.elegans LIN-45 TIIDILKQVSLGMNYLHSKNIIHRDLKTNNIFLMDDMSTVKIGDEFGLA
C.briggsae VIDILKQVSLGMNYLHSKNITHRDLKTNNIFLMDDMSTVKIGDFGLA
wn | H-contortus ILDIFKQITLGMNYLHSKNITHRDLKTNNIFLMDDMSTVKIGDEGLA
% N.americanus ILDIFKQITLGMNYLHSKNITHRDLKTNNIFLMDDMSTVKIGDEGLA
O | D.viviparus ILDIFKQITLGMNYLHSKNITHRDLKTNNIFLMDDMSTVKIGDFGLA
‘:,'6 A.ceylanicum ILDIFKQITLGMNYLHSKNITHRDLKTNNIFLMDDMSTVKIGDEGLA
E S.ratti IIDISKQVSNGMGYLHSKGIIHRDLKSNNIFITSD-GTVKIGDFGLA
o | B-malayi VIDICKQIAQGMNYLHSRHITHRDLKTNNIFLTDD-GTVKIGDFGLA
Z | 0.ochengi VIDICKQIAQGMNYLHSRHITHRDLKTNNIFLTDD-GTVKIGDFGLA
L.loa VIDICKQIAQGMNYLHSRHITHRDLKTNNIFLTDD-GTVKIGDFGLA
T.trichiura IVDIAKQTAQGMDYLHSKNIIHRDLKSNNIFLTDD-WTVKVGDFGLA
D.rerio LIDIARQTAQGMDYLHAKSITHRDLKSNNIFLHED-LTVKIGDFGLA
G.gallus LIDIARQTAQGMDYLHAKSITHRDLKSNNIFLHED-LTVKIGDFGLA
a M.musculus LIDIARQTAQGMDYLHAKSITHRDLKSNNIFLHED-LTVKIGDEFGLA
"{B' R.norvegicus LIDIARQTAQGMDYLHAKSITHRDLKSNNIFLHED-LTVKIGDFGLA
L | C.familiaris LIDIARQTAQGMDYLHAKSITHRDLKSNNIFLHED-LTVKIGDFGLA
g O.aries LIDIARQTAQGMDYLHAKSIIHRDLKSNNIFLHED-LTVKIGDEFGLA
+ B. taurus LIDIARQTAQGMDYLHAKSITHRDLKSNNIFLHED-LTVKIGDFGLA
Q | H.sapiens BRAF LIDIARQTAQGMDYLHAKSITHRDLKSNNIFLHED-LTVKIGDEGLA
> H.sapeins ARAF LIDVARQTAQGMDYLHAKNITHRDLKSNNIFLHEG-LTVKIGDFGLA
H.sapiens RAF1 LIDIARQTAQGMDYLHAKNITHRDMKSNNIFLHEG-LTVKIGDFGLA

(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 SCSW, 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).



C. elegans AIR-2 homology model C. elegans residue
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C.elegans AIR-2 FEIGRPLGKGKFGSVYLARTKTGHFHVAIKVLFKSQLISGGVEH*QLEREIEIQSHLNHPNIIKLYTYFWDAKKIYLVLEYAPGGEMYKQLTVSKRFSEP
C.briggsae FEIGRPLGKGKFGSVYLARTKTGHFHCAIKVLFKSQLISGGVEH-QLEREIEIQSHLOHPNIRLYNYFWDAKKIYLILEYAPGGEMYKQLTTQKRFTEA
P.pacificus FDIGRPLGKGKFGSVFLARLKNPEYIVVLKILFKSQLVKGHVEH-LLRREIEIQGRLKHPHILSMFNYFWDEKKIYLILEYAEGGDLFSLLNKKRRFDEN
wn H.contortus FEVGRPLGKGKFGSVYLARVKENRFLVALKVLFKSQLTKSNVEH-QLRREIEIQGHLRHPNILRLYTYFWDEKRIYLVLEYAPGGEMYKFLKKKGRFDET
_g N.americanus FEIGRPLGKGKFGSVFVARSKEEKVIVALKVLFKEQIRKHNVMH-QVKREIEIQYHLRHPNILRLKGYFHDQQRVYIILEYADGGELYNRLRKKGKLEEP
O | A.duodenale FEIGRPLGKGKFGSVYLARVKENGFFVALKVLFKSQMSKSSVEH-QLRREIEIQGHLRHPNILRMYTYFWDEKRVYLVLEYAQGGEMYKLLKKRVRFDET
“(-Ul D.viviparus FDIGRPLGKGKFGSVFVARSKEEKIVVALKVLFKDQIEKHNVKH-QVKREIEIQYHLMHPNILRCKGYFHDQQRVYIILEFADGGELYNRLKKKGRLEEP
E A.ceylanicum FEIGRPLGKGKFGSVYLARVKENGFLVALKVRFPTSRKSVVFFFAFFFGQVIASTKKSHPNILRMYTYFWDEKRVYLVLEFAQGGELYKLLKKKTRFDET
[J) S.ratti FEVGRPLGKGKFGNVYLARTKKEHFICALKILFKSQLKDNNVEH-QVTREIEIQGHLNHPNILKMYNWFVEDKKIYLVLEYAARGELYKELQKCKRFDEE
=2 B.malayi FEIGRPLGKGKFGNVYLARVKGINFIVALKILFKSQLIKNSVEH-QLRREIEIQAHLRHPHILRMYNYFYDEKRIYLILEYAAGGELYKELQKCGHFDEE
O.ochengi FEIGRPLGKGKFGNVYLARVKGINFIVALKILFKSQLIKNSVEH-QLRREIEIQAHLRHPHILRMYNYFCDEKRIYLILEYAAGGELYKELQKCRHFDEE
L.loa FEIGRPLGKGKFGNVYLARVKGINFIVALKILFKSQLIKNSVEH-QLRREIEIQAHLRHPHILRMYNYFYDEKRIYLILEYAAGGELYKELQKCGHFDEE
T.trichiura FEIGRPLGKGKFGRVYLARERKSKFIIALKMLSKAQIVKSGVEK-QLIREIDIQTHVNHPNVLRLYGWFHDEQHVYLILEYAFHGELFROLVEQRTLSEK
D.rerio FDIGRPLGKGKFGNVYLARERKLKVVIALKVLFKSOMVKEGVEH-QLRREIEIQSHLRHPNILRFYNYFHDDTRVFLILEYAPRGEMYKELQRYGHFDDQ
X.laevis FDIGRPLGKGKFGNVYLAREKQNKFIMALKVLFKSQLEKEGVEH-QLRREIEIQSHLRHPNILRMYNYFHDRKRIYLMLEFAPRGELYKELQKHGRFDEQ
3 M.musculus FEIGRPLGKGKFGNVYLAREKKSRFIVALKILFKSQIEKEGVEH-QLRREIEIQAHLKHPNILQOLYNYFYDQQRIYLILEYAPRGELYKELQKSRTFDEQ
TU’ R.norvegicus FEIGRPLGKGKFGNVYLAREKKSRFIVALKILFKSQIEKEGVEH-QLRREIEIQAHLKHPNILOLYNYFYDQQRIYLILEYAPRGELYKELQKSGTFDEQ
5 C.familiaris FEIGRPLGKGKFGNVYLAREKKSHFIVALKVLFKSQIEKEGVEH-QLRREIEIQAHLOHPNILRLYNYFYDRRRIYLILEYAPRGELYKELQKSHTFDEQ
[3) O.aries FEIGRPLGKGKFGNVYLAREKKSHFIVALKVLFKSQIEKEGVEH-QLRREIEIQAHLOHPNILRLYNYFYDRRRIYLILEYAPRGELYKELQKSRTFDEQ
t B.taurus FEIGRPLGKGKFGNVYLAREKKSHFIVALKVLFKSQIEKEGVEH-QLRREIEIQAHLQHPNILRLYNYFYDRRRIYLILEYAPRGELYKELQKSRTFDEQ
LI H. sapiens AURKB FEIGRPLGKGKFGNVYLAREKKSHFIVALKVLFKSQIEKEGVEH-QLRREIEIQAHLHHPNILRLYNYFYDRRRIYLILEYAPRGELYKELQKSCTFDEQ
> H.sapiens AURKA FEIGRPLGKGKFGNVYLAREKQSKFILALKVLFKAQLEKAGVEH-QLRREVEIQSHLRHPNILRLYGYFHDATRVYLILEYAPLGTVYRELQKLSKFDEQ
H.sapiens AURKC FEIGRPLGKGKFGNVYLARLKESHFIVALKVLFKSQIEKEGLEH-QLRREIEIQAHLQHPNILRLYNYFHDARRVYLILEYAPRGELYKELQKSEKLDEQ
&
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C.elegans RIR-2 KYMYEIADALSYCHRKNVIHRDIKPENLLIGSQGELKIIDFGWSVHAPSNKRQTMCGTMDYLPPEMVNGAD
C.briggsae KYMYEIADALSYCHRKNVIHRDIKPENLLIGAQGELKIDFGWSVHAPSNKRQTMCGTMDYLPPEMVNGNS
P.pacificus KYIFQMADALEFCHSRDVFHRDIKPENILIGSEGELKLSDFGWSVHAPSRRRQTMCGTLDYLPPEMVNREE
wn || H-contortus VFMFOMADALKYCHEKKVIHRDIKPENLLIGDNGELKIADFGWSVHAPKQKRQTMCGTLDYLPPEMVSGEE
_g N.americanus RYVHQLADALSYCHAKRVIHRDIKPENILLDQRGNVKIADFGWAVVSSHSRRQTVCGTLDYLPPEMIGGKS
O | A-duodenale TAAVEDDFQFMFQMADALNYCHTKNVIHRDIKPENLLIGDEGQLKIADFGWSVHAPSKKRFTMCGTLDYLPPEMVAGKE
"('u' D.viviparus KYVRQLADALSYCHAKKVIHRDIKPENILLDRKGNVKIADFGWAVVSSHSRRETICGTLDYLPPEMICGGT
E A.ceylanicum VFMFQMADALNYCHTKNVIHRDIKPENLLIGDEGQLKIADFGWSVHAPTKKRLTMCGTLDYLPPEMVAGEE
Q S.ratti KYILQVADALNYCHSKNVIHRDLKPENILIGIQGELKIADFGWSVHSPSDNRKTLCGTLDYLPPEIVMGFK
=2 B.malayi KLMFQMADALSYCHDKKVIHRDIKPENLLLGMFGELKIADFGWSVHAPSSRRETMCGTLDY LPPEMVRGEK
O.ochengi KLMFQMADALSYCHDKKVIHRDIKPENLLLGMFGELKIADFGWSVHAPSSRRQTMCGTLDY LPPEMVRGEK
L.loa KLMFQMADALSYCHDKKVIHRDIKPENLLLGMFGELKIADFGWSVHAPSSRRETMCGTLDY LPPEMVRGEK
T.trichiura KYIYQMADALIYLHKKGVIHRDIKPENILIDYHGNLKIADFGWSVHAPSSMHGTMCGTLDYLPPEMVRHHK
D.rerio TYMEEVSDALQYCHEKKVIHRDIKPENLLLGYRGELKIADFGWSVHAPSLRRRTMCGTLDYLPPEMIEGHS
X.laevis TFMEELADALHYCHERKVIHRDIKPENLLMGYKGELKIADFGWSVHAPSLRRRTMCGTLDY LPPEMIEGKT
m M.musculus TIMEELSDALTYCHKKKVIHRDIKPENLLLGLQGELKIADFGWSVHAPSLRRKTMCGTLDYLPPEMIEGRM
“r'u' R.norvegicus TIMEELSDALMYCHKKKVIHRDIKPENLLLGLQGELKIADFGWSVHAPSLRRKTMCGTLDYLPPEMIEGRM
— C.familiaris TIMEELADALMYCHGKKVIHRDIKPENLLLGLQGELKIADFGWSVHAPSLRRKTMCGTLDYLPPEMIEGRM
% O.aries TIMEELADALTYCHAKKVIHRDIKPENLLLGLRGELKIADFGWSVHAPSLRRKTMCGTLDYLPPEMIEGRT
t B.taurus TIMEELADALTYCHAKKVIHRDIKPENLLLGLRGELKIADFGWSVHAPSLRRKTMCGTLDYLPPEMIEGRT
(V] H.sapiens AURKB TIMEELADALMYCHGKKVIHRDIKPENLLLGLKGELKIADFGWSVHAPSLRRKTMCGTLDYLPPEMIEGRM
> H.sapiens AURKA TYITELANALSYCHSKRVIHRDIKPENLLLGSAGELKIADFGWSVHAPSSRRTTLCGTLDYLPPEMIEGRM
H.sapiens AURKC TIIEELADALTYCHDKKVIHRDIKPENLLLGFRGEVKIADFGWSVHTPSLRRKTMCGTLDYLPPEMIEGRT

(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 LET-363 homology model C. elegans residue
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C.elegans LET-363 YQFLLKGHED@RODERVMQLFGLVNTLLANNSETCRRNLTIQRYSIVALSKDSGLIGWVPNCDTLHTLVKEYREKKAKIPLSIEHKTLQKLSLETEHLTL
C.briggsae YQFLLKGHEDBRQDERVMQLFGLVNTLLANNSETCRRNLTIQRYSIVALSKDSGLIGWVPNCDTLHTLVKEYREKKAKIPLSIEHKTLQKLTQDTERLTT
wn | P.pacificus YSFLLKGHEDBRODERVMQFFGLINTLLLHNGDTSRRNVTIERYSITALSQKSGLIGWVPDCDTLHSLIKEYRERK-KVDLLMEHKIMTSSTIHLDNLT I
% H.contortus YAFLLKGHEDBRQDERVMQLFGLINTLLVNNAETCRRNLTIQRYSIVALSHNSGLIGWVPDCDTLHSLVRDYRDKK-KISLSLEHKIMQSLAQDTEQVTL
O | A-duodenale YAFLLKGHEDBRQDERVMQLFGLINTLLVNNAETCRRNLTIQRYSIVALSHNSGLIGWVPDCDTLHSLVRDYRDKK-KVSLSLEHKVMQSLAQDTEQVTL
?s A.ceylanicum YAFLLKGHEDBRODERVMQLFGLINTLLVNNAETCRRNLTIQRYSIVALSHNSGLIGWVPDCDTLHSLVRDYRDKK-KVSLSLEHKVMQSLAQDTEQVTL
E S.ratti YCFLLKGHEDBRQDERVMQLFGLINTLEFNKDRRTYRRNLDIQRYSITALNETCGLIGWLPNCDTLHSLIKDYRDKD-NINISAEHTAMQSYVIDLEKCNL
@ | B-malayi YIFLLKGHEDBRQDERVMQLFGLVNTLLLHQGDTSRRNLTIQRYSIIALNONSGLIGWVPNCDTLHSLIRDYREKK-GILLSMEHKIMQSFAHDLDOMTL
Z | 0.ochengi YIFLLKGHEDBRODERVMQLFGLVNTLLLHQGDTSRRNLTIQRYSITALNQNSGLIGWVPNCDTLHSLIRDYREKK-GILLSMEHKIMONFANDLDQOMTL
L.loa YIFLLKGHEDBRQDERVMQLFGLVNTLLLHQGDTSRRNLTIQRYSITALNQNSGLIGWVPNCDTLHSLIRDYREKK-GILLSMEHKIMONFAHDLDOMTL
T.trichiura YWFLLKGHEDBROQDERVMOLFGLINTMLLENPMTCRRNLTISRYSIIPLSQNSGLIGWMPNCDTLHALLRDYREKK-KILLNIEHKLMOQRMSPDFEHLTV
D.rerio FMFLLKGHEDLRQDERVMQLFGLVNTLLANDPASLRKNLSIQRYAVIPLSTNSGLIGWVPHCDTLHALIRDYREKK-KILLNIEHRIMLRMAPDYDHLTL
$ G.gallus FVFLLKGHEDLRQDERVMQLFGLVNTLLANDPTSLRKNLSIQRYAVIPLSTNSGLIGWVPHCDTLHALIRDYREKK-KILLNIEHRIMLRMAPDYDHLTL
?s M.musculus FVFLLKGHEDLRODERVMQLFGLVNTLLANDPTSLRKNLSIQRYAVIPLSTNSGLIGWVPHCDTLHALIRDYREKK-KILLNIEHRIMLRMAPDYDHLTL
- | R.norvegicus FVFLLKGHEDLRQDERVMQLFGLVNTLLANDPTSLRKNLSIQRYAVIPLSTNSGLIGWVPHCDTLHALIRDYREKK-KILLNIEHRIMLRMAPDYDHLTL
% C.familiaris FVFLLKGHEDLRQDERVMQLFGLVNTLLANDPTSLRKNLSIQRYAVIPLSTNSGLIGWVPHCDTLHALIRDYREKK-KILLNIEHRIMLRMAPDYDHLTL
t O.aries FVFLLKGHEDLRQDERVMQLFGLVNTLLANDPTSLRKNLSIQRYAVIPLSTNSGLIGWVPHCDTLHALIRDYREKK-KILLNIEHRIMLRMAPDYDHLTL
Q | B.taurus FVFLLKGHEDLRQDERVMQLFGLVNTLLANDPTSLRKNLSIQRYAVIPLSTNSGLIGWVPHCDTLHALIRDYREKK-KILLNIEHRIMLRMAPDYDHLTL
> H.sapiens MTOR FVFLLKGHEDLRQDERVMQLFGLVNTLLANDPTSLRKNLSIQRYAVIPLSTNSGLIGWVPHCDTLHALIRDYREKK-KILLNIEHRIMLRMAPDYDHLTL
C.elegans LET-363 MQKLQLFESALSVTQGEDLRHVLWLKSPSSEVWFDRRTNYTRSVACMSMVGYILGLGDRHPSNLMLDRLTGKVVHIDFGD
C.briggsae MOKLOCFESALAATQGEDLRQVLWLKSPSSEVWFDRRTNYTRSVACMSMVGY ILGLGDRHPSNLMLDRLTGKIVHIDFGD
%) P.pacificus POKIQLFEMSLRTSNGEELADILWLKSPSSEIWFERRTNYTRSMACMSMVGHILGLGDRHPSNVMLDRESGKIVHIDFGD
g H.contortus MQKVQLFERALASTTGDDLQQILWLKSPSSEVWFDRRTNYTRSMACMSMVGY ILGLGDRHPSNLMLDRLTGKIVHIDFGD
O | A.duodenale MOKVOLFERALASTTGDDLQHILWLKSPSSEVWEFDRRTNYTRSMACMSMVGY ILGLGDRHPSNLMLDRLTGKIVHIDFGD
ﬁ A.ceylanicum MQKVQLFERALASTTGDDLQHILWLKSPSSEVWEFDRRTNYTRSMACMSMVGY ILGLGDRHPSNLMLDRLTGKIVHIDFGD
E S.ratti MMKVEAFKNALTATSGEDLRQTLWLKSPNSEIWFERRTNYTRSMAVMSMVGYLIGLGDRHPSNLMLDRLSGKIVHIDFGD
@ | B-malayi LOKVQVFHHALEMTSGNDLQQILWLKSPNSEIWFDRRTNY TRSMACMSMVGY ILGLGDRHPSNLMLDRISGKIVHIDEGD
Z|o. ochengi LOK--VFQHALEMTSGNDLQQILWLKSPNSEIWFDRRTNYTRSMACMSMVGY ILGLGDRHPSNLMLDRISGKIVHIDFGD
L.loa LOKVQVFQHALELTSGNDLQQILWLKSPNSEIWFDRRTNYTRSMACMSMVGY ILGLGDRHPSNLMLDRVSGKIVHIDFGD
T.trichiura VOKIEVFEHALEHTTGDDLRRILWLKSPSSEVWFERRTTYTRSLATVSMVGYILGLGDRHPSNLMLDRMSGKMVHIDEGD
D.rerio MEKVEVFEHAVNNTAGDDLAKLLWLKSPSSEVWFDRRTNYTRSLAVMSMVGY ILGLGDRHPSNLMLDRLSGKILHIDFGD
8 G.gallus MQKVEVFEHAVNNTAGDDLAKLLWLKSPSSEVWFDRRTNYTRSLAVMSMVGY ILGLGDRHPSNLMLDRLSGKILHIDFGD
t; M.musculus MOKVEVFEHAVNNTAGDDLAKLLWLKSPSSEVWEFDRRTNYTRSLAVMSMVGY ILGLGDRHPSNLMLDRLSGKILHIDFGD
js R.norvegicus MQKVEVFEHAVNNTAGDDLAKLLWLKSPSSEVWEDRRTNYTRSLAVMSMVGY ILGLGDRHPSNLMLDRLSGKILHIDEFGD
Q C.familiaris MQKVEVFEHAVNNTAGDDLAKLLWLKSPSSEVWFDRRTNYTRSLAVMSMVGY ILGLGDRHPSNLMLDRLSGKILHIDFGD
+ | O.aries MOKVEVFEHAVNNTAGDDLAKLLWLKSPSSEVWFDRRTNYTRSLAVMSMVGY ILGLGDRHPSNLMLDRLSGKILHIDFGD
QO | B.taurus MQKVEVFEHAVNNTAGDDLAKLLWLKSPSSEVWFDRRTNYTRSLAVMSMVGY ILGLGDRHPSNLMLDRLSGKILHIDFGD
> H.sapiens MTOR MQKVEVFEHAVNNTAGDDLAKLLWLKSPSSEVWEFDRRTNYTRSLAVMSMVGY ILGLGDRHPSNLMLDRLSGKILHIDFGD

(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 CDK-1 homology model C. elegans residue
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C.elegans CDK-1 FTKLEKIGEGTYGVVYKGKNRRTNAMVAMKKIRLESEDEGVPSTAVREISLLKEL—QHPNVVGLEAVIMQENRLFLIFEFLSFDLKIYMDQLGKDEYLPL
C.briggsae FTKLEKIGEGTYGVVYKGRNRRTQAMVAMKKIRLESEDEGVPSTAVREISLLKEL-QHPNVVGLEAVIMQENRLYLIFEFLSYDLKEYMDTLSKEEYLPS
P.pacificus FVKIEKIGEGTYGVVYKGRNRQTNKLVAMKKIRLESEDEGIPSTAVREISLLREL-RHPNIVNLEDVIMQENRLYLIFEFLSMDLKKYLDTLKSDEFLSE
W I} H.contortus FVKLDKIGEGTYGVVYKGKHKKTNKLVAMKKIRLEGEDEGVPSTAIREISLLKEL—THPNVVALEDVIMQENRLYLIFEFLSMDLKIYLDQLPADKRLPP
{g N.americanus FADLRKIGEGTYGIVFKGVHKRSGKLVALKKISLERDNEGVPSTCIREICLLKDL-NHRNIVRLYDVIHSGMQLYLVFEFIDRDLKTLLDKLPGK-RLPV
O | A.duodenale YVKLDKIGEGTYGVVYKAEHKETRQLVAIKKIRLEFEDEGIPATALREISMLREL-DHPNIVKLIGISIQESRLYLIFEFVMMDLRKFLDLLPNEGHVPP
E D.viviparus FIKLDKIGEGTYGVVYKGKHKRTNKLVAMKKIRLEGEDEGVPSTAIREISLLKEL-KHPNVVELEDVIMQENRLYLIFEFLSMDLKRYLDQLPSDKRLPA
E A.ceylanicum FVKLDKIGEGTYGVVYKGKHKKTNKLVAMKKIRLEGEDEGVPSTAIREISLLREL-KHPNVVALEDVIMQENRLYLIFEFLSMDLKRYLDQLPSDKQLPL
Q[ S.ratti YLKLEKIGEGTYGVVYKARDVRTNELVALKKIRLEGEDEGVPSTAVREIAMLREL-QHPNIVFLKAIIMEEKRLYLVFEYLTMDLKEY IDQIPDDKTMDK
=z B.malayi YSRVEKIGEGTYGVVYKGIDKRSGKMVAMKKIRLENEDEGVPATAIREISLLREL-THPNIVALEEIILEENRLYLIFEFLYMDLKKYIDTVPDSELMNK
O.ochengi YSRIEKIGEGTYGVVYKGIDKRSGKMVAMKKIRLENEDEGVPATATIREISLLREL-THPNIVGLEEIILEENRLYLIFEFLHMDLKKYIDTIPDSELMDK
L.loa YSRIEKIGEGTYGVVYKGIDKRSGKMVAMKKIRLENEDEGVPATATIREISLLREL-THPNIVALEEIILEENRLYLIFEFLYMDLKKYIDTVPDCELMNK
T.trichiura IOKLEKIGEGTYGVVYKALSRSTGQYVALKKIRLENEEDGIPSTALREICLLOELDGHPNVVKLEQVIMEENRLYLIFEYLSMDLRKYMDMLSPGKMLDK
D.rerio YLKIEKIGEGTYGVVYKGRNKTTGQVVAMKKIRLESEEEGVPSTAVREISLLKEL-QHPNVVRLLDVLMQESKLYLVFEFLSMDLKKYLDSIPSGEFMDP
$ G.gallus YTKIEKIGEGTYGVVYKGRHKTTGQVVAMKKIRLESEEEGVPSTAIREISLLKEL-HHPNIVCLQDVLMQODARLYLIFEFLSMDLKKYLDTIPSGQYLDR
?E M.musculus YIKIEKIGEGTYGVVYKGRHRVTGQIVAMKKIRLESEEEGVPSTAIREISLLKEL-RHPNIVSLODVLMQODSRLYLIFEFLSMDLKKYLDSIPPGQFMDS
- | R.norvegicus YIKIEKIGEGTYGVVYKGRHRTTGQIVAMKKIRLESEEEGVPSTAIREISLLKEL-RHPNIVSLODVLMQODSRLYLIFEFLSMDLKKYLDSIPPGQFMDS
g C.familiaris YTKIEKIGEGTYGVVYKGRHKTTGQVVAMKKIRLESEEEGVPSTAIREISLLKEL-RHPNIVSLQDVLMODSRLYLIFEFLSMDLKKYLDSIPPGQFMDS
‘: O.aries YTKIEKIGEGTYGVVYKGRHKTTGQVVAMKKIRLESEEEGVPSTAIREISLLKEL-RHPNIVSLQDVLMQDSRLYLIFEFLSMDLKKYLDSIPPGQFMDS
QO | B. taurus YTKIEKIGEGTYGVVYKGRHKTTGQVVAMKKIRLESEEEGVPSTAIREISLLKEL-RHPNIVSLQDVLMQDSRLYLIFEFLSMDLKKYLDSIPPGQFMDS
> H.sapiens CDK1 YTKIEKIGEGTYGVVYKGRHKTTGQVVAMKKIRLESEEEGVPSTATREISLLKEL-RHPNIVSLODVLMODSRLYLIFEFLSMDLKKYLDSIPPGQYMDS
C.elegans CDK-1 ETLKS-YTFQILOAMCFCHQRRVIHRDLKPQNLLVDNNGAIKLADFGLARAIGIPIRVYTHEVVTLWYRAPEILMGAQRY
C.briggsae ETLKS-YTFQILQAMCFCHQRRVIHRDLKPONLLVDEKGAIKLADFGLARAIGIPIRVYTHEVVTLWYRAPEILMGAQRY
P.pacificus ATLKS-YLMQICQAMCFCHQRRVIHRDLKPONLLVDGKGTIKLADFGLARAIGIPVRVYTHEVVTLWYRAPEVLLGGQRY
W I} H.contortus AECKS-YMFQICQATCFAHQRRVIHRDLKPONLLVDGKGAIKLADFGLARAIGIPVRVYTHEVVTLWYRAPEILLGTQRY
% N.americanus RHAKS-FLWQLLQALAYCHTRRVLHRDLKPONLLVDNSGVIKLADFGLARNFSIPSRVYTHEVVTLWYRAPEILLGGRYY
O | A.duodenale STVKR-IAFQTCQAICFMHQRRIVHRDLKPONLLVDENGVIKIADFGLSRSINVPIRVYTHEVVTLWYRAPEILLGANRY
E D.viviparus AECKS-YMFQICQAICFAHQRRVIHRDLKPQNLLVDGKGAIKLADFGLARAIGIPVRVYTHEVVTLWYRAPEILLGTQRY
E A.ceylanicum AECKS-YMFQICQAICFAHQRRVIHRDLKPONLLVDGKGAIKLADFGLARAIGIPVRVYTHEVVTLWYRAPEILLGTQRY
Q | S.ratti YLMKS-YLYQLCQGMCFAHQRRIFHRDLKPONLLVDSSGCLKVADFGLARSIGIPLRAYTHEIVTLWYRAPEIILGVRRY
=z B.malayi ELQKS-YLYQILQAICFCHQRRVLHRDLKPONLLVDONGAIKLADFGLARAIGIPIRAYTHEIVTLWYRAPEVLLGATRY
O.ochengi TLOKS-YLYQILQAICFCHQRRVLHRDLKPONLLVDKNGAIKLADFGLARAIGIPIRAYTHEIVTLWYRAPEVLLGATRY
L.loa ELQKS-YLYQILQAICFCHQRRVLHRDLKPONLLVDONGAIKLADFGLARAIGIPIRAYTHEIVTLWYRAPEVLLGATRY
T.trichiura DLVKAYYLYQITDGICFCHMRRIMHRDLKPONLLIDEKGTIKLADFGLARCVGVPVRPYTHEVVTLWYRAPEVLLGCORY
" D.rerio MLVKS-YLYQILEGILFCHCRRVLHRDLKPONLLIDNKGVIKLADFGLARAFGVPVRVYTHEVVTLWYRAPEVLLGASRY
@ | G.gallus SRVKS-YLYQILQGIVFCHSRRVLHRDLKPQNLLIDDKGVIKLADFGLARAFGIPVRVYTHEVVTLWYRSPEVLLGSARY
E M.musculus SLVKS-YLHQILQGIVFCHSRRVLHRDLKPONLLIDDKGTIKLADFGLARAFGIPIRVYTHEVVTLWYRSPEVLLGSARY
5 R.norvegicus SLVKS-YLYQILQGIVFCHSRRVLHRDLKPONLLIDDKGTIKLADFGLARAFGIPIRVYTHEVVTLWYRSPEVLLGSARY
@ | C.familiaris SLVKS-YLYQILQGIVFCHSRRVLHRDLKPONLLIDDKGTIKLADFGLARAFGIPIRVYTHEVVTLWYRSPEVLLGSARY
‘;__' O.aries SLVKS-YLYQILQGIVFCHSRRVLHRDLKPQNLLIDDKGTIKLADFGLARAFGIPIRVYTHEVVTLWYRSPEVLLGSARY
Q| B.taurus SLVKS-YLYQILQGIVFCHSRRVLHRDLKPONLLIDDKGTIKLADFGLARAFGIPIRVYTHEVVTLWYRSPEVLLGSARY
> H.sapiens CDK1l SLVKS-YLYQILQGIVFCHSRRVLHRDLKPONLLIDDKGTIKLADFGLARAFGIPIRVYTHEVVTLWYRSPEVLLGSARY

(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 PMK-1 homology model C. elegans residue
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C.elegans PMK-1 YINLTPIGTGAYGTVCAAECTRSGTRVAIKKFNRPFQSIIHARRTYR 7777777777777 ELRLLRCMCHENMIDLLDVFTPNENVNDIEDVYBVEBMLMG
C.briggsae YINLTPEGTGAYGTVCAAECTRSGTRVAIKKFNRPFQSITIHARRTFR: ELRLLRCMRHENEMIDLLDVFTPNENMNDIEDVY] LMG
P.pacificus YINLTPVGTGAYGMVCSAEDTRTGQKVAIKKFSRPFQSATHAKRTCR ELKLLRNMEHENVIDMIDCFTPNISAATLDDVY] LLMG
wn | H.contortus YONLTPVGTGAYGTVCAAECLRTNTRVAIKKFNRPFQSITHARRTYR--—=-=—=—=———- ELRLLRGMDHENVIDMLDVFTPDASCEQLTDVYRVEMLMG
-g N.americanus YQNLTPIGTGAYGTVCAAECLRTNTRVAIKKFSRPFQSVIHARRTYRFAHFLKRLFDRLRELRLLRNMDHENVI DMLDVETPDACCEQLTDVY] LMG
O | A.duodenale YONLTP@GTGAYGTVCAAECLRTNTRVAIKKFSRPFQSVIHARRTYRCRTE WLHP FPAFRINLY] LMG
*r-u‘ D.viviparus MDHENIIDMLDVFTPDATCEQLTDVY LMG
E A.ceylanicum YQNLTPIGTGAYGTVCAAECLRTNTRVAIKKFSRPFQSVIHARRTYR ————————————— ELRLLRNMDHENVIDMLDVFTPDASWDQLTDVY] LMG
(] S.ratti YONLTLEMGTGAYGCVCSTECTITKEKYAIKKITRPFDSPIHANRTHR:
= B.malayi YONLTPVGTGAYGTVCAAECRPTGEKVAIKKFSRPFQSATHAKRTHR ELKLLRSMNHEN@IDMLDVFTPDINATSLQDVY]
O.ochengi YONLTPVGTGAYGTVCAAECRLTGEKVAIKKFSRPFQSATHAKRTHR-————-———-——-—-| ELKLLRSMNHEN@IDMLDVFTPDINAASLQDVY]
L.loa YONLTPVGTGAYGTVCAAECRLTGEKVAIKKFSRPFQSATHAKRTHR: ELKLLRSMNHENEMIDMLDVFTPDINAASLQDVY]
T.trichiura YEDMVPVGHGAYGCVCSAVDSATGEKVAIKKLMRPFLTAVHGKRTYR EVKVLRHMDHENVIDLVDLETPDENSEGLNNVYL
D.rerio YONLSPVGSGAYGSVCSAFDGKAGLRVAVKKLSRPFQSITHAKRTYR: ELRLLKHMKHENVIGLLDVFSPATSLEEFNDVYLVTHLMG
3 G.gallus YONLSPVGSGAYGSVCSAFDTKTGLRVAVKKLSRPFQSITHAKRTYR ELRLLKHMKHENVIGLLDVFTPAKSLEEFNDVYLVTHLMG
+ | M.musculus YONLSPVGSGAYGSVCAAFDTKTGHRVAVKKLSRPFQSITHAKRTYR ELRLLKHMKHENVIGLLDVFTPARSLEEFNDVYLVTHLMG
E R.norvegicus YONLSPVGSGAYGSVCAAFDTKTGHRVAVKKLSRPFQSITHAKRTYR: ELRLLKHMKHENVIGLLDVFTPARSLEEFNDVYLVTHLMG
g C.familiaris YONLSPVGSGAYGSVCAAFDTKTGLRVAVKKLSRPFQSITIHAKRTYR
t O.aries YONLSPVGSGAYGSVCAAFDTKTGLRVAVKKLSRPFQSITHAKRTYR:
Q@ || B.taurus YONLSPVGSGAYGSVCAAFDTKTGLRVAVKKLSRPFQSIIHAKRTYR ELRLLKHMKHENVIGLLDVFTPARSLEEFNDVYLVTHLMG
> H.sapiens MAPK14 YONLSPVGSGAYGSVCAAFDTKTGLRVAVKKLSRPFQSIIHAKRTYR ELRLLKHMKHENVIGLLDVFTPARSLEEFNDVYLVTHLMG
H.sapiens MAPK1l LQGLRPVGSGAYGSVCSAYDARLRQKVAVKKLSRPFQSLIHARRTYR: ELRLLKHLKHENVIGLLDVFTPATSIEDFSEVYLVITLMG
¥
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C.elegans PMK-1 ADLSNILKIQRLNDDHIQFLVYQILRGLKYIHSADIIHRDLKPSNIAVNEDCELKILDFGLARQTDSEMTGYVATRWYRA
C.briggsae ADLSNILKIQRLNDDHIQFLVYQILRGLKYIHSADIIHRDLKPSNIAVNEDCELKILDFGLARQTDSEMTGYVATRWYRA
P.pacificus ADLSNILKIQRLTDDHIQFLVYQILRGLKYIHSAGIIHRDLKPSNIAVNEDCELKILDFGLARQTDSEMTGYVATRWYRA
wn I H.contortus ADLSNILKIQRLNDDHIQFLVYQTLRGLKYIHSAGIIHRDLKPSNIAVNEDCELKILDFGLARQTDNEMTGYVATRWYRA
-g N.americanus ADLSNILKIQRLNDEHIQFLVYQILRGLKYIHSAGIIHRDLKPSNIAVNEDCELKILDFGLARQTDNEMTGYVATRWYRA
8 A.duodenale ADLSNILKIQRLNDEHIQFLVYQILRGLKYIHSAGIIHRDLKPSNIAVNEDCELKILDFGLARQTDNEMTGYVATRWYRA
© D.viviparus ADLSNILKIQRLNDDHIQFLVYQTLRGLKYIHSAGIIHRDLKPSNIAVNEDCELKILDFGLARQTDNEMTGYVATRWYRA
E A.ceylanicum ADLSNILKIQRLNDEHIQFLVYQILRGLKYIHSAGIIHRDLKPSNIAVNEDCELKILDFGLARQTDNEMTGYVATRWYRA
(] S.ratti ADLSDILKIQKLSDEHVQFLVYQILRALKYIHSAGIIHRDLKPSNIAVNEDCELRILDFGLARHTESEMTGYVATRWYRA
=2 B.malayi ADLSSILKIQRLSDDHIQFLVYQILRGLKYIHSAGLIHRDLKPSNIAVNEDCELKILDFGLARQTDSEMTGYVATRWYRA
O.ochengi ADLSSILKIQRLSDDHIQFLVYQILRGLKYIHSAGLIHRDLKPSNIAVNEDCELKILDFGLARQTDSEMTGYVATRWYRA
L.loa ADLSSILKIQRLSDDHIQFLVYQILRGLKYIHSAGLIHRDLKPSNIAVNEDCELKILDFGLARQTDSEMTGYVATRWYRA
T.trichiura SDLGNILKIQOLTDDHVOFLVYQILRGLKYTHSAGITHRDLKPSNIAVNEDCELRILDFGLARQADDEMTGYVATRWYRA
D.rerio ADLNNIVKCQKLTDDHVQFLIYQILRALKYIHSADIIHRDLKPSNLAVNEDCELKILDFGLARLTDDEMTGYVATRWYRA
8 G.gallus ADLNNIVKCQKLTDDHVQFLIYQILRGLKYIHSADIIHRDLKPSNLAVNEDCELKILDFGLARHTDDEMTGYVATRWYRA
4+ | M.musculus ADLNNIVKCQKLTDDHVQFLIYQILRGLKYIHSADIIHRDLKPSNLAVNEDCELKILDFGLARHTDDEMTGYVATRWYRA
e R.norvegicus ADLNNIVKCQKLTDDHVQFLIYQILRGLKYIHSADIIHRDLKPSNLAVNEDCELKILDFGLARHTDDEMTGYVATRWYRA
Q2 C.familiaris ADLNNIVKCQKLTDDHVQFLIYQILRGLKYIHSADIIHRDLKPSNLAVNEDCELKILDFGLARHTDDEMTGYVATRWYRA
g O.aries ADLNNIVKCQKLTDDHVQFLIYQILRGLKYIHSADIIHRDLKPSNLAVNEDCELKILDFGLARHTDDEMTGYVATRWYRA
@ | B-taurus ADLNNIVKCQKLTDDHVQFLIYQILRGLKYIHSADIIHRDLKPSNLAVNEDCELKILDFGLARHTDDEMTGYVATRWYRA
> H. saEiens MAPK14 ADLNNIVKC KLTDDHVOFLIY! ILRGLKYIHSADIIHRDLKPSNLAVNEDCELKILDFGLARHTDDEMTGYVATRWYRA
H.sapiens MAPK11l ADLNNIVKCQALSDEHVQFLVYQLLRGLKYIHSAGIIHRDLKPSNVAVNEDCELRILDFGLARQADEEMTGYVATRWYRA

(H) Structure and alignment of MAPK14 and PMK-1. Structure of PDB: 65FO (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, 3755, 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 SRC-1 homology model C. elegans residue
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C.elegans SRC-1 LHLKRKLGD FGEVWYGKWRGI—VEVAIKTMKPGTMSPEAFLQEAQIMKQCDHPNLVKLYAVCTREEPFYIITEYMINGSLLTYLRT——D—GSTLGIQALV
C.briggsae LHLKRKLGDGEFGEVWYGKWRGI-VEVAIKTMKPGTMSPEAFLQEASTMKQCDHPNLVKLYAVCTREEPFYIITEYMINGSLLHYLRN--D-GSTLGIQALV
P.pacificus LQOLLKKLGGGEFGTVYYGRWRGV-VEVAIKSMKAGNTSVSQFLQEAAILKRCDHPNLVKLYAVCTKDKPLYIVTEFMPNGSLSYFCRTLYANGEKIALEIQV
W I H.contortus LOLKRKLGDGMFGEVWYGKWRGI -VEVAIKTMKPGTMS PEAFLGEAQIMKQCDHPNLVKLYAVCTREEPFYIITEYMCNGSLLHYLRN--E-GAALGIQALV
-g N.americanus LQLKRKLGDGYFGEVWYGKWRGI-VEVAIKTMKPGTMSPEAFLGEAQIMKQCDHPNLVKLYAVCTREEPFYIITEYMCNGSLLHYLRN--E-GAALGIQALV
O | A.duodenale ——---—————---- EVWEGRWNST-VPVAVKKLKSGTADPVDFLAEAQIMKRLRHPKLLTLYAVCTKDQPILIVTELMQE-NLLTFLQ---GKGRQCNLPQLV
% D.viviparus LQLKRKLGDGEFGEVWYGKWRGI-VEVAIKTMKPGTMSPEAFLGEAQIMKQCDHPNLVKLYAVCTREEPFYIITEYMCNGSLLHYLRN--E-GAALGIQALV
E A.ceylanicum LQLKRKLGDGEFGEVWYGKWRGI-VEVAIKTMKPGTMSPEAFLGEAQIMKQCDHPNLVKLYAVCTREEPFYIITEYMCNGSLLHYLRN--E-GAALGIQALV
Q| S.ratti LQLKRKLGDGMFGEVWYGKWRGI-VEVAIKTMKPGTMS PEAFLQEAQIMKQCDHPNLVKLYAVCTKEEPFYIITEYMVNGSLLAYLRD--Q-TNQISLOASV
=2 B.malayi LQLKRKLGDGEFGDVWYGKWRGM-VEVAIKTMKPGTMSPEAFLGEAQIMKQCDHPNLVKLYAVCTKEEPFYIITEYMVNGALLHYLRS--E-GSSLTLQALV
0.ochengi LOLKRKLGDGEFGDVWYGKWRGM-VEVAIKTMKPGTMSPEAFLGEAQIMKQCDHPNLVKLYAVCTKEEPFYIITEYMVNGALLHYLRS--E-GSSLALQALV
L.loa LQLKRKLGDGEFGDVWYGKWRGM-VEVAIKTMKPGTMSPEAFLGEAQIMKQCDHPNLVKLYAVCTKEEPFYIITEYMVNGALLHYLRS--E-GSSLTLQALV
T.trichiura LOFGHKLGOGEFGEVWYGKFRKSDAKVAIKMLKAGSMSCQAFFEEAS IMKQCDHPNLVKLYAVCTKEEPMCIVTEYMVNGSLLEYLRA--GEGKLLPLSALV
D.rerio LRLDVKLGQGCFGEVWMGTWNGT-TRVAIKTLKPGTMSPEAFLQEAQVMKKLRHEKLVQLYAVVSE-EPIYIVTEYMGQGSLLDFLKG--DMGKMLRLPQLV
wn G.gallus LRLEVKLGQGCFGEVWMGTWNGT-TRVAIKTLKPGTMSPEAFLQEAQVMKKLRHEKLVQLYAVVSE-EPIYIVTEYMSKGSLLDFLKG--EMGKYLRLPQLV
@ | M.musculus LRLEVKLGQGCFGEVWMGTWNGT-TRVAIKTLKPGTMSPEAFLQEAQVMKKLRHEKLVQLYAVVSE-EPIYIVTEYMNKGSLLDFLKG--ETGKYLRLPQLV
E R.norvegicus LRLEVKLGQGCFGEVWMGTWNGT-TRVAIKTLKPGTMSPEAFLQEAQVMKKLRHEKLVQLYAVVSE-EPIYIVTEYMNKGSLLDFLKG--ETGKYLRLPQLV
o) C.familiaris LRLEVKLGQGCFGEVWMGTWNGT-TRVAIKTLKPGTMSPEAFLQEAQVMKKLRHEKLVQLYAVVSE-EPIYIVTEYMSKGSLLDFLKG--ETGKYLRLPQLV
E O.aries LRLEVKLGQGCFGEVWMGTWNGT-TRVAIKTLKPGTMSPEAFLQEAQVMKKLRHEKLVQLYAVVSE-EPIYIVTEYMSKGSLLDFLKG--ETGKYLRLPQLV
- | B.taurus LRLEVKLGQGCFGEVWMGTWNGT-TRVAIKTLKPGTMSPEAFLQEAQVMKKLRHEKLVQLYAVVSE-EPIYIVTEYMSKGSLLDFLKG--ETGKYLRLPQLV
g H.sapiens SRC LRLEVKLGQGCFGEVWMGTWNGT-TRVAIKTLKPGTMSPEAFLOEAQVMKKLRHEKLVQLYAVVSE-EPIYIVTEYMSKGSLLDFLKG--ETGKYLRLPQLV
H.sapiens FYN LQLIKRLGNGQFGEVWMGTWNGN-TKVAIKTLKPGTMSPESFLEEAQIMKKLKHDKLVQLYAVVSE-EPIYIVTEYMNKGSLLDFLKD--GEGRALKLPNLV
H.sapiens LCK LKLVERLGAGQFGEVWMGYYNGH-TKVAVKSLKQGSMSPDAFLAEANLMKQLOHQRLVRLYAVVTQ-EPIYIITEYMENGSLVDFLKT--PSGIKLTINKLL
C.elegans SRC-1 DMAAQIANGMMYLEERKLVHRDLAARNVLVGDKISGVPVVKVADFGLARKLMEEDIYEARTGAKFPIKWTAPEAATCG
C.briggsae DMAAQIANGMMY LEERKLVHRDLAARNVLVGDKISGVPVVKVADFGLARKLMEEDIYEARTGAKFPIKWTAPEAATCG
P.pacificus DWAAQIASGMAYLEDKHIVHRDLAARNVLVGELVADVPIVKIADFGLARALNGADPYLGPRMANFPIKWTAPEAVNDG
w | H.contortus DMAAQIANGMMY LEERKLVHRDLAARNVLVGEKISGVPVVKVADFGLARKLMEEDIYEARTGAKFPIKWTAPEAATCG
% N.americanus DMAAQIANGMMY LEERKLVHRDLAARNVLVGEKISGVPVVKVADFGLARKLMEEDIYEARTGAKFPIKWTAPEAATCG
O | A.duodenale EIAAQVAAGMAYLEEMNFIHRDLAARNILTKNNL----NVKIADFGLARLLHKENQYEARVGARFPIKWTAPEAANFN
1—-6 D.viviparus DMAAQTANGMMY LEERKLVHRDLAARNVLVGEKISGVPVVKVADFGLARKLMEEDIYEARTGAKFPIKWTAPEAATCG
E A.ceylanicum DMAAQIANGMMYLEERKLVHRDLAARNVLVGEKISGVPVVKVADFGLARKLMEEDIYEARTGAKFPIKWTAPEAATCG
Q| S.ratti DMCAQIANGMMY LEERKLVHRDLAARNVLVGEKISGVPVVKVADFGLARKLMDEDIYEARTGAKFPVKWSCILAATCG
=2 B.malayi DMCAQIANGMMY LEERKLVHRDLAARNVLVGDKISGVPVVKVADFGLARKLMEEDIYEARTGAKFPIKWTAPEAATCG
0.ochengi DMCAQIANGMMY LEERKLVHRDLAARNVLVGDKISGVPVVKVADFGLARKLMEEDIYEARTGAKFPIKWTAPEAATCG
L.loa DMCAQVANGMMY LEERKLVHRDLAARNVLVGDKISGVPVVKVADFGLARKLMEEDIYEARTGAKFPIKWTAPEAATCG
T.trichiura DMCAQIANGMAYLEEHRMVHRDLAARNILVGEKIAGIPTVKVADEGLARVI-QDDEYNARTGAKFPIKWTAPEAALYG
D.rerio DMASQIASGMAYVERMNYVHRDLRAANILVGDNL----VCKVADFGLARLIE-DNEYTARQGAKFPIKWTAPEAALYG
7 G.gallus DMAAQIASGMAYVERMNYVHRDLRAANILVGENL----VCKVADFGLARLIE-DNEYTARQGAKFPIKWTAPEAALYG
‘q_-') M.musculus DMSAQIASGMAYVERMNYVHRDLRAANILVGENL- VCKVADFGLARLIE-DNEYTARQGAKFPIKWTAPEAALYG
S R.norvegicus VCKVADFGLARLIE-DNEYTARQGAKFPIKWTAPEAALYG
Qo C-familiaris VCKVADFGLARLIE-DNEYTARQGAKFPIKWTAPEAALYG
Q@ 0.aries VCKVADFGLARLIE-DNEYTARQGAKFPIKWTAPEAALYG
t B.taurus DMAAQTIASGMAYVERMNYVHRDLRAANILVGESL- VCKVADFGLARLIE-DNEYTARQGAKFPIKWTAPEAALYG
g H.sapiens SRC DMAAQIASGMAYVERMNYVHRDLRAANILVGENL VCKVADFGLARLIE-DNEYTARQGAKFPIKWTAPEAALYG
H.sapiens FYN DMAAQVAAGMAYIERMNYIHRDLRSANILVGNGL—- ICKIADFGLARLIE-DNEYTARQGAKFPIKWTAPEAALYG
H.sapiens LCK DMAAQIAEGMAFIEERNYIHRDLRAANILVSDTL----SCKIADFGLARLIE-DNEYTAREGAKFPIKWTAPEAINYG

(1) 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).



C. elegans DAF-2 homology model C. elegans residue
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C.elegans DAF-2 WLGQQIGEGSFGKVYIGTGNNVVSLMGDRFGPCAIKINVDDPA—STENLNYLMEANIMKNFK—TNFIVKLYGVISTVQPAMVVMEIMDLG LR@YLRSKR
C.briggsae VTLGEVIGQGTFGKVYMAQGKKCVSIRGDAFGPCAVKINTEEAAESLENMNY LMEANVMKNFK-TTFIVKLFGVVSSVHPAWVVMEFME LGLR@Y LRAKR
n H.contortus LTLECEIGRGTFGKVYRGYGNNVLSRCGDTFGLCAIKTVT-ETANSAERLHFLLEANVMKSFSAEAFIVKLYGVVSDGQPVLVVMEEMMEKGELREY LRSRR
[O8 B\S americanus LTLECEIGRGTFGKVYRGYGNNVLSKCGDTFGVCAIKTVT-ETANSAERLHFLLEANVMKSFSAEAFIVKLYGVVSDGQPVLVVME@MEKGELREY LRSRR
O | A.duodenale - - MKSFSAEAFIVKLYGVVSDGQPVLVVMEMMEKGELREY LRSRR
8 D.viviparus LTLEYEIGRGTFGKVYRGYGNNVHSRCGDTFGVCAIKTVT-ETANSAERLHFLLEANVMKSFSAEAFIVKLYGVVSDGQPVLVVME@MEKGELREY LRSRR
© A.ceylanicum LTLEYEIGRGTFGKVYRGYGNNVLSKCGDTFGVCAIKTVT-ETANSAERLHFLLEANVMKSFSAEAFIVKLYGVVSDGQPVLVVMEEMMEKGELREY LRSRR
E S.ratti VVLEEQIGSGTFGNVYKGYGNNVVTFSGIKFGPCAIKTVR-ESATPAEKLHFLFEASVMKKFH-TSFIVKLYGVVSEGQPVLVVMEMMEKGELREFLRSHR
% B.malayi IHLEDEIGRGTFGKVYRGYGDNCKSYLGVTFGECAIKTVS-ETANSAERLHFLIEASVMKQFN-TPFIVKLYGVVSDGQPVLVVMEMMKKGELREY LRSRR
0.ochengi IHLEEEIGRGTFGKVYRGYGNNCTSYLGAAFGECAIKTVS-EAANSAERLHFLIEASVMKQFN-TAFIVKLYGVVSDGQPVLVVMEMMKKGELREY LRSRR
L.loa IHLEEEIGRGTFGKVYRGYGDNCKSYLGTTFGECAVKTVS-ETANSAERLHFLIEASVMKQFN-TAFIVKLYGVVSDGQPVLVVMEMMKKGELREY LRSRR
T.s5uis IELINEIGRGTFGTVYAGRAKNVRSVCGVVFGECAVKTVS-EKASIYDRWHFLIEASVMKKFD-TAFIVKLYGVVS EGQPALVVME.MACQ.LK.YLRARR
D.rerio ITMCRELGQGSFGMVYEGIAKGVV--KDEPETRVAIKTVN-ESASVRERIEFLNEASVMKEFN-CHHVVRLLGVVSQGQPTLVIMELMTRGDLKSHLRSLR
" G.gallus ITMCRELGOGSFGMVYEGIAKGVV--KDEPETRVAIKTVN-ESASMRERIEFLNEASVMKEFN-CHHVVRLLGVVSQGQPTLVIMELMTRGDLKSYLRSLR
@ | M.musculus ITMNRELGQGSFGMVYEGVAKGVV--KDEPETRVAIKTVN-EAASMRERIEFLNEASVMKEFN-CHHVVRLLGVVSQGQPTLVIMELMTRGDLKSYLRSLR
E R.norvegicus ITMNRELGOGSFGMVYEGVAKGVV--KDEPETRVAIKTVN-EAASMRERIEFLNEASVMKEFN-CHHVVRLLGVVSQGQPTLVIMELMTRGDLKSYLRSLR
5 C.familiaris ITMSRELGQGSFGMVYEGVAKGVV--KDEPETRVAIKTVN-EAASMRERIEFLNEASVMKEFN-CHHVVRLLGVVSQGQPTLVIMELMTRGDLKSYLRSLR
@ | 0.aries ITMSRELGOGSFGMVYEGVAKGVV--KDEPETRVAIKTVN-EAASMRERIEFLNEASVMKEFN-CHHVVRLLGVVSQGQPTLVIMELMTRGDLKSYLRSLR
t B. taurus ITMSRELGQGSFGMVYEGVAKGVV--KDEPETRVAIKTVN-EAASMRERIEFLNEASVMKEFN-CHHVVRLLGVVSQGQPTLVIMELMTRGDLKSYLRSLR
(% H.sapiens IGF1R ITMSRELGOGSFGMVYEGVAKGVV--KDEPETRVAIKTVN-EAASMRERIEFLNEASVMKEFN-CHHVVRLLGVVSQGQPTLVIMELMTRGDLKSYLRSLR
= H.sapiens INSR ITLLRELGQGSFGMVYEGNARDII--KGEAETRVAVKTVN-ESASLRERIEFLNEASVMKGFT-CHHVVRLLGVVSKGQPTLVVMELMAHGDLKSYLRSLR
H.sapiens INSRR ISIIRELGQGSFGMVYEGLARGLE--AGEESTPVALKTVN-ELASPRECIEFLKEASVMKAFK-CHHVVRLLGVVSQGQPTLVIMELMTRGDLKSHLRSLR
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C.elegans DAF-2 EDEVEFNETDCNFFDIIPRDKFHEWAAQICDGMAYLESLKFCHRDLAARNCMINRDETVKIGDFG] RDIFYHDYYKPSG
C.briggsae EEEVFDENNCNFYNIVPREKICEWAAQICDGMAYLESLKFCHRDLAARNCMIDKTELVKIGDFG DEFYHDYYKPSG
" H.contortus PGAEE NVDNLPVPTIAEYYEWAAQIADGMAYLESIRFCHRDLAARNCMVHANNTVKIGDFGMERDIYYHEYYKPNG
@ | N.Americanus PGAEE NVENLPVPTTAEYYEWAAQIADGMAYLESIRFCHRDLAARNCMVDANNVVKIGDFGMERDIYYHEYYKPNG
O | A.duodenale PGAEE---NVENLPVPTTAEYYEWAAQIGDGMAYLESIRFCHRDLAARNCMVDANNTVKIGDFGMERDIYYHEYYKPNG
8 D.Viviparus PGSEE---NVANLPVPTNSEYYEWAAQIADGMAYLESIRFCHRDLAARNCMVHANNTVKIGDFGMERDIYYHEYYKPNG
© A.Ceylanicum PGAEE---NVENLPVPTTAEYYEWAAQIGDGMAYLESIRFCHRDLAARNCMVHANNTVKIGDFGMERDIYYHEYYKPNG
E S.ratti PNSED---NVDNKPIPSSQKLTNWAAQIADGMAYLESRKFCHRDLAARNCLVHRDEIVKIGDFGMERDIYYHEYYQPAG
% B.Malayi PNAEE---NVNGLPVPGAIDFFRWASQVADGMAYLESLKFCHRDLAARNCMVNEFDTVKIGDFGMBRDIYYHEYYKPAG
0.ochengi PNAEE NIYGLPVPVEIDFLRWASQIADGMAYLESLKFCHRDLAARNCMVNEFDTVKIGDFGM@RDIYYHEYYKPAG
L.loa PNAEE NIHGLVVPNAVDFLRWASQIADGMAYLESLKFCHRDLAARNCMVNEFDTVKIGDFGMBRDIYYHEYYKPAG
T.suis PDSED: ENHLPPPTKEEMFQFAAEMADGMAYLEATKFCHRDLAARNCMVSADGTCKIGDFGMERDVYVKDYYRPOG
D.rerio SKEQG: SS-SQSLPPLKKMIQMAGETIADGMAYLNANKFVHRDLAARNCMVAEDFTVKIGDFGMTRDIYETDYYRKGG
G.gallus PDTES---NP-GQAPPTLKKMIQMAGEIADGMAYLNANKFVHRDLAARNCMVAEDFTVKIGDFGMTRDIYETDYYRKGG
$ M.musculus PEVEQ---NNLVLIPPSLSKMIQMAGETIADGMAYLNANKFVHRDLAARNCMVAEDFTVKIGDFGMTRDIYETDYYRKGG
“Es’ R.norvegicus PEVE----NNLVLIPPSLSKMIQMAGEIADGMAYLNANKFVHRDLAARNCMVAEDFTVKIGDFGMTRDIYETDYYRKGG
_E C.familiaris PEIEN----NPVLAPPSLSKMIQMAGETIADGMAYLNANKFVHRDLAARNCMVAEDFTVKIGDFGMTRDIYETDYYRKGG
Q O.aries PEMEN----NPVLAPPSLSKMIQMAGEIADGMAYLNANKFVHRDLAARNCMVAEDFTVKIGDFGMTRDIYETDYYRKGG
t B.taurus PEMEN----NPVLAPPSLSKMIQMAGETIADGMAYLNANKFVHRDLAARNCMVAEDFTVKIGDFGMTRDIYETDYYRKGG
Q | H.sapiens IGF1R PEMEN----NPVLAPPSLSKMIQMAGEIADGMAYLNANKFVHRDLAARNCMVAEDFTVKIGDFGMTRDIYETDYYRKGG
> H.sapiens INSR PEAEN---NP-GRPPPTLQEMIQMAAETADGMAYLNAKKFVHRDLAARNCMVAHDFTVKIGDFGMTRDIYETDYYRKGG
H.sapiens INSRR PEAEN---NP-GLPQPALGEMIQMAGEIADGMAYLAANKFVHRDLAARNCMVSQDFTVKIGDFGMTRDVYETDYYRKGG

(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 GCK-4 homology model C. elegans residue
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C. elegans GCK-4 WNIIGELGDGAFGKVEKAVSRTDPKLFAASKSIEIQE*GEELEDFLVEIEILSECKGHP:'GLYS**TYFFENKLT LEEFCGGGAVDNIIVELGHVLK
C.briggsae WNIIGELGDGAFGKVEKAVSRTDPKLFAASKSIEIQE-GEELEDFLVEIEILSECKGHP GLYS--TYFFENKLTHLEEFCGGGAVDNIMLELGHPLK
P.pacificus WDIVGELGDGAFGKVEKAVSRADPRRVAAARKCITMEE-GEELEDFLVEINILVACS-HPNIVGLYA--CYYHDHKLSMLBEFCGGGAVDGIMIELEKPLT
(%] H.contortus WEIVGDLGDGAFGKVEKAVSKADQSLFAARKAIEVQE-GEELKDFLVEIDILTSCK-HANIVNLYA--CYFFENKLHMLBEFCGGGAVDAIMIELEKPLT
-g N.americanus WDIVGELGDGAFGKVEKAVSKSDKNLYAAAKAIEVQE-GEQLEDFLVEIEILTSCK-HTNIVGLYA--CYFCENKLH] EFCGGGAVDAIMIELEKALT
o) A.duodenale WEIVGELGDGAFGKVEKAVSKSDRSLYAAAKATEVQE-GEQLEDFLVEIEILTACK-HINIVNLYA--CYFCENKLHEM@EFCGGGAVDAIMIELEKPLT
-'f-'; D.viviparus WEIIGELGDGAFGKVEKAVSKTDRNLLAAAKATIEVQE-GELLEDFLVEIDILTSCK-HINVVKLYA--CYFFENKLHEMEFFCGGGAVDAIMIELEKPLT
E A.ceylanicum WEIVGELGDGAFGKVEKAVSKSDRSLYAAAKATEVQE-GEQLEDFLVEIEILTSCK-HTNIVNLYA--CYFCENKLHEVM@FFCGGGAVDAIMIELEKPLT
()] S.ratti WTKIGELGDGAFGKVEKVENIKNPKLLAAAKHIEFED-GEDIDDYITEVEILETCK-HENIVKLLA--CYYQKNQLSIL@FFCSGGAIDNIMLELNRSLT
=2 B.malayi WILDEVIGDGAFGNVYKARSKLKPGTVAAAKAMELED-DE-SQDVMVEVSILTQCK-HPNIVELYD--AFTMGNRITLLEFYCGGGAVDSIMMELSRHLS
O.ochengi FTRQEKIGRGSFGEVFKGIDNR-TGQVVAIKIIDLEKAEDEIEDIQQEIMVLSQCD-SPYVTKYYG--SYLKESKLWIIMEYLGGGSALD--LTKCGKLE
L.loa WILDEVIGDGAFGSVYKARSKLESGRVAAAKAMELED-DE-SQDVMVEVSILTQCK-HPNIVELYD--AFTMGSRITLLEEYCGGGAVDSIMMELSRHLS
T.trichiura WDVVSDLGDGAFGKVQKVIHKE-NGTCAAAKAIELQS-EEDIDEYLVEIEILTQCH-HKNVVRLYEVLTYFFSFYNILMBEFCGGGAVDSIMVELEKPLS
» D.rerio WEIIGELGDGAFGKVYKAQNKE-TGVLAAARKVIETKS-EEELEDYMVEIDILASCN-HQYIVKLLD--AFFFDNKLSIMIEFCPGGAVDAIMLELDRGLQ
Q G.gallus WEVVGELGDGAFGKVYKAKNKE-TGALAAAKVIETKN-EDELEDYMVEIEILATCD-HPHIVKLLG--AFYWEGKLWIMIEFCPGGAVDATMLELDRGLT
‘f-U' M.musculus WEIVGELGDGAFGKVYKAKNKE-TGALAARKVIETKS-EEELEDYIVEIEILATCD-HPYIVKLLG--AYYYDGKLWIMIEFCPGGAVDAIMLELDRGLT
E R.norvegicus WEILGELGDGAFGKVYKAKNKE-TGALAARKVIETKS-EEELEDYIVEIEILATCD-HPYIVKLLG--AYYYDGKLWIMIEFCPGGAVDAIMLELDRGLT
Q C.familiaris WEIVGELGDGAFGKVYKAKNKE-TGALAAAKVIETKS-EEELEDYTVEIDILATCD-HPYIVKLLG--AYYYDGKLWIMIEFCPGGAVDAIMLELDRGLT
t O.aries WEIVGELGDGAFGKVYKAKNKE-TGALAAAKVIETNS-EEELEDYIVEIEILATCD-HPYIVKLLG--AYYYDGKLWIMIEFCPGGAVDAIMLELDRGLT
(% B. taurus WEIVGELGDGAFGKVYKAKNKE-TGALAAAKVIETNS-EEELEDYIVEIEILATCD-HPYIVKLLG--AYYYDGKLWIMIEFCPGGAVDAIMLELDRGLT
> H.sapiens STK10 WEIVGELGDGAFGKVYKAKNKE-TGALAAAKVIETKS-EEELEDYIVEIEILATCD-HPYIVKLLG--AYYHDGKLWIMIEFCPGGAVDAIMLELDRGLT
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C. elegans GCK-4 EDQIRYIGYYVCDALKWLHSQN| IHRDLKAGNILLTQDGQVRLADFGVSAKLISEIEKRDTFIGTPYWMAPEVMACETFK
C.briggsae EDQIRYIGYYVCDALKWLHSQNMIHRDLKAGNILLTNDGQVRLADFGVSAKLESEREKRDTFIGTPYWMAPEVMACETFK
P.pacificus EPQIAYIARFTCEALAYLHEQNMIHRDLKAGNILLTSDAIVKLADFGVSAKLRDQAEKRDTFIGTPYWMAPEVMACETFK
wn H.contortus EKQIAYVARYTCEAVAFLHDNNMIHRDLKAGNILLTSDGVVKLADFGVSAKLEDRNEKRDTFIGTPYWMAPEVMMCETFK
% N.americanus EKQIAYIGRYTCEAVAFLHDNNMIHRDLKAGNILLTNDGVVKLADFGVSAKLEDRNEKRDTFIGTPYWMAPEVMMCETFK
o A.duodenale EKQIAYIGRYTCEAIAFLHDNN@IHRDLKAGNILLTSDGVVKLADFGVSAKLEDRNEKRDTFIGTPYWMAPEVMMCETFK
-'f-'; D.viviparus EKQIAYVARYTCEATAFLHEQN@IHRDLKAGNILLTSDGVVKLADFGVSAKLEDCNEKRDTFIGTPYWYVIKNPAERKTA
E A.ceylanicum EKQIAYTARYTCEAITFLHDNN@IHRDLKAGNILLTSDAVVKLADFGVSAKLEMDRNEKRDTFIGTPYWMAPEVMMCETFK
(] S.ratti EKQISYVTHYTCVGLNHLHKNN@IHRDMKAGNILLTGDGVVKLADFGVSTIL@MSKESRSDSFIGTPYWMAPEVIICETFK
=2 B.malayi EQQIHYIMKEILKALNFLHGKNITHRDLKAGNVLLTSDARVKLADFGVSALC] DGIEVRSTFIGT PYWMAPEVMICETFP
O.ochengi EGHIAVILREILKGLEYLHSERKIHRDIKAANVLLSEHGDVKVADFGVAGQLTETVKKRITFVGTPFWMAPEVI—=-—-~ R
L.loa EQQIQYIMKEILKALDFLHGKN| IHRDLKAGNVLLTSDARVKLADFGVSALCIDGIEVRSTFIGTPYWMAPEVMICETFP
T.trichiura EPQIRFVCHELCEALRFLHKCHEIHRDLKAGNILLTFEGEVKLGDFGVSAKSSDSLHRRTTFIGTPYWMAPEVMVCETFK
D.rerio EPQIRVICKQMLEALQYLHSMKITIHRDLKAGNILLTLDGDIKLADFGVSAKNTKTLQRRDSFIGTPYWMAPEVVMCETMK
8 G.gallus EPQIQVICROMLEALHYLHSKKIIHRDLKAGNVLLTQDGDIKLADFGVSAKNVKTLQKRDSFIGTPYWMAPEVVMCETMK
“r-“' M.musculus EPQIQVVCROMLEALNFLHGKRITIHRDLKAGNVLMTLEGDIRLADFGVSAKNLKTLOQKRDSFIGTPYWMAPEVVLCETMK
E R.norvegicus EPQIQVVCROQMLEALNFLHGKRITIHRDLKAGNVLMTLEGDIRLADFGVSAKNLKTLQKRDSFIGTPYWMAPEVVLCETMK
] C.familiaris EPQIQVVCRQMLEALHFLHGKKITIHRDLKAGNVLMTLEGDIRLADFGVSAKNLKTLOKRDSFIGTPYWMAPEVVMCETMK
t O.aries EPQIQVVCROMLEALTFLHGKKIIHRDLKAGNVLMTLEGDIRLADFGVSAKNLKTLOKRDSFIGTPYWMAPEVVMCETMK
(] B. taurus EPQIQVVCROMLEALTFLHGKKIIHRDLKAGNVLMTLEGDIRLADFGVSAKNLKTLQKRDSFIGTPYWMAPEVVMCETMK
> H.sapiens STK10 EPQIQVVCRQMLEALNFLHSKRIIHRDLKAGNVLMTLEGDIRLADFGVSAKNLKTLQKRDSFIGTPYWMAPEVVMCETMK

(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 KIN-20 homology model C. elegans residue
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C.elegans KIN-20 FRLGRKIGSGSFGDIYLGONIQTNEEVAVKLECVKSKHPQLHIESRLYRIMLGGIGIPEIRWCGQEGDYNVMVMELLGPSLEDLFNFCQRKFSLKTVLLLADQM
C.briggsae FRLGRKIGSGSFGDIYLGONIQTNEEVAVKLECVKSKHPQLHIESRLYRIMLGGIGIPEIRWCGLEGDYNVMVMELLGPSLEDLFNFCQRKFSLKTVLLLADQM
P.pacificus = —-—---- SELPQVHRKAGONIHNNEEVAVKLECFKTKHPQLHIEVRLYKIMNGGIGIPQVKWCGYEGEYNVMVMELLGPSLEDLFNFCQRRFSLKTVLLLADQM
wn | H.contortus YKLIRKIGSGSFGDIYVSINVTNGEEVAIKLESNRARHPQLLYESKVYRILQGGVGIPHIRWYGTEREYNVLVMDLLGPSLEDLFNFCSRRFTMKTVLMLADQOM
-g N.americanus FRLGRKIGSGSFGDIYLGLNVQTNEEVAVKLECVKSKHPQLHIEGRLYRVMSGGVGIPDVKWCGLEGEYNVMVMELLGPSLEDLFNFCQRKFSLKTVLLLADQM
O | A.duodenale FRLGRKIGSGSFGDIYLGLNVQTNEEVAVKLECVKSKHPQLHIEGRLYRVMSGGVGIPDVKWCGLEGEYNVMVMELLGPSLEDLFNFCOQRKFSLKTVLLLADQM
‘\%‘ D.viviparus YKLIRKIGSGSFGDIYVSINVTNGEEVAIKLESNRARHPQLLYESKVYRILQGGVGIPHIRWYGTEREYNVLVMDLLGPSLEDLFNFCSRRFTMKTVLMLADQOM
E A.ceylanicum FRLGRKIGSGSFGDIYLGLNVQTNEEVAVKLECVKSKHPQLHIEGRLYRVMSGGVGIPDVKWCGLEGEYNVMVMELLGPSLEDLFNFCQRKFSLKTVLLLADQM
Q| S.ratti YRVKRKIGCGSFGDIFLGINITNGEEVAIKMESSKARHPQLMYEYKVYRILNGGVGIPHIRFFGVEREYNCLVMDLLGPSLEDLFTFCGRRFTMKTVLMLVDOM
= B.malayi FRLGRKIGSGSFGDIYLGONIVTQEEVAIKLECVKTKHPQLHIEARLYKLMSGGIGIPQVKWCGYEGEYNVMVMELLGPSLEDLFNFCSRKFTLKTVLLLADQM
O.ochengi FRLGRKIGSGSFGDIYLGONILTQEEVAIKLECVKTKHPQLHIEARLYKLMSGGIGIPQVKWCGYEGEYNVMVMELLGPSLEDLFNFCSRKFTLKTVLLLADQM
L.loa FRLGRKIGSGSFGDIYLGONIVTQEEVAIKLECVKTKHPQLHIEARLYKLMSGGIGIPQVKWCGYEGEYNVMVMELLGPSLEDLFNFCSRKFTLKTVLLLADQM
T.trichiura YLIVRKIGSGSFGDIYLAINKSNGEEVAVKVESIKSRHPOQLOYESKVYRLLOGGIGVPHIKWYGGEYGCNILVMDLLGPSLEDLFNFCSRRFTMKTVLMLADOM
D.rerio YRLGRKIGSGSFGDIYLGTDISVGEEVAIKLECVKTKHPQLHIESKIYKMMQOGGVGIPTIKWCGAEGDYNVMVMELLGPSLEDLFNFCSRKFSLKTVLLLADQM
wn il G.gallus YRLGRKIGSGSFGDIYLGTDIAAGEEVAIKLECVKTKHPQLHIESKIYKMMQGGVGIPTIKWCGAEGDYNVMVMELLGPSLEDLFNFCSRKFSLKTVLLLADQOM
.8 M.musculus YRLGRKIGSGSFGDIYLGTDIAAGEEVAIKLECVKTKHPQLHIESKIYKMMOGGVGIPTIRWCGAEGDYNVMVMELLGPSLEDLFNFCSRKFSLKTVLLLADOM
E R.norvegicus YRLGRKIGSGSFGDIYLGTDIAAGEEVAIKLECVKTKHPQLHIESKIYKMMQGGVGIPTIRWCGAEGDYNVMVMELLGPSLEDLFNFCSRKFSLKTVLLLADQM
Q| c.ramiliaris WEWIQAHQKPCTSWSHLGTDIAAGEEVAIKLECVKTKHPQLHIESKIYKMMQGGVGIPTIRWCGAEGDYNVMVMELLGPSLEDLFNFCSRKFSLKTVLLLADQOM
g O.aries = —omm———————————— GTDIAAGEEVAIKLECVKTKHPQLHIESKIYKMMQGGVGIPTIRWCGAEGDYNVMVMELLGPSLEDLFNFCSRKFSLKTVLLLADQM
@ | B-taurus YRLGRKIGSGSFGDIYLGTDIAAGEEVAIKLECVKTKHPQLHIESKIYKMMQGGVGIPTIRWCGAEGDYNVMVMELLGPSLEDLFNFCSRKFSLKTVLLLADQOM
> | H.sapiens CSNK1D YRLGRKIGSGSFGDIYLGTDIAAGEEVAIKLECVKTKHPQLHIESKIYKMMOGGVGIPTIRWCGAEGDYNVMVMELLGPSLEDLENFCSRKFSLKTVLLLADOM
H.sapiens CSNK1E YRLGRKIGSGSFGDIYLGANIASGEEVAIKLECVKTKHPQLHIESKFYKMMQGGVGIPSIKWCGAEGDYNVMVMELLGPSLEDLFNFCSRKFSLKTVLLLADOM
C.elegans KIN-20 LSRVEFIHCRDYIHRDIKPDNFLMGLG--KRGNLVYIIDFGLAKRYRDS
C.briggsae LSRVEFIHLRDYIHRDIKPDNFLMGLG--KRGNLVYIIDFGLAKRYRDS
P.pacificus LSRIEYIHMHHYIHRDIKPDNFLMGLG--KKGNLVYIIDFGLAKRFRDQ
wn | H.contortus IGRIEYVHVKNFIHRDIKPDNFLMGIG--RHCNKLFLIDFGLAKKFRDS
-g N.americanus ITRIEYIHERDYIHRDIKPDNFLMGLG--KRGNLVYIIDFGLAKKYRDS
O | A.duodenale ITRIEYIHERDYIHRDIKPDNFLMGLG--KRGNLVYIIDFGLAKKYRDS
"E}‘ D.viviparus IGRIEYVHVKNFIHRDIKPDNFLMGIG--RHCNKLFLIDFGLAKKYRDS
E A.ceylanicum ITRIEYIHERDYIHRDIKPDNFLMGLG--KRGNLVYIIDFGLAKKYRDS
Q| S.ratti IGRIEYVHVKNFIHRDIKPDNFLMGIG--RHCNKLFLVDFGLAKKYRET
=z B.malayi LSRIEYIHSRDFIHRDIKPDNFLMGLG--KKGNLVYIIDFGLAKKYRCS
O.ochengi LSRIEYTIHSRDFIHRDIKPDNFLMGLG--KKGNLVYIIDFGLAKKYRCS
L.loa LSRIEYTIHSRDFIHRDIKPDNFLMGLG--KKGNLVYIIDFGLAKKYRCS
T.trichiura IGRIEFLHVKGFIHRDIKPDNFLMGIG--RHCNRLFLIDYGLAKKYRDS
D.rerio ISRIEYIHSKNFIHRDVKPDNFLMGLG--KKGNLVYIIDFGLAKKYRDA
i G.gallus ISRIEYIHSKNFIHRDVKPDNFLMGLG--KKGNLVYIIDFGLAKKYRDA
8 M.musculus ISRIEYIHSKNFIHRDVKPDNFLMGLG--KKGNLVYIIDFGLAKKYRDA
E R.norvegicus ISRIEYIHSKNFIHRDVKPDNFLMGLG--KKGNLVYIIDFGLAKKYRDA
Q| c.ramiliaris ISRIEYIHSKNFIHRDVKPDNFLMGLG--KKGNLVYIIDFGLAKKYRDA
3 O.aries ISRIEYIHSKNFIHRDVKPDNFLMGLG--KKGNLVYIIDFGLAKKYRDA
E B. taurus ISRIEYIHSKNFIHRDVKPDNFLMGLG--KKGNLVYIIDFGLAKKYRDA
> | H.sapiens CSNK1D ISRIEYIHSKNFIHRDVKPDNFLMGLG--KKGNLVYIIDFGLAKKYRDA
H.sapiens CSNKIE ISRIEYIHSKNFIHRDVKPDNFLMGLG--KKGNLVYIIDFGLAKKYRDA

(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, 50KT 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 homology model C. elegans residue
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C.elegans GSK-3 YYDQKVIGNGSFGVVFLAKLSTT------ NEMVAIKKVLQDKRFKNRELQIMRKLNHPNIVKLKYFFYSSGEKKDELYLNLILEYVPETVYRVARHYSKQ
C.briggsae YYDQKVIGNGSFGVVFLAKLSTT—————~ NEMVAIKKVLQDKRFKNRELQIMRKLNHPNIVKLKYFFYSSGDKKDELYLNLILEYVPETVYRVARHYSKQ
”n P.pacificus YSDLKVVGNGSFGVVFLARLTDGKSTDGPGEQIATIKKVLODKRFKNRELQIMRKLOQHPNIVKLKYFFYSGGDKKDELYLNLILEYVPETVYRVARHYSKQ
@ | H.contortus YCDQKVVGNGSFGVVFLAKLQEN-— -NEPVAIKKVLODKRFKNRELQIMRKLSHPNIVKLKYFFYSGGEKKDELYLNLILEYVPETVYRVARHYSKQ
O | N.americanus YCDQKVVGNGSFGVVFLAKLQEN- NEPVAIKKVLQDKRFKNRELQIMRKLSHPNIVKLKYFFYSGGEKKDELYLNLILEYVPETVYRVARHYSKQ
fa D.viviparus YCDQKVVGNGSFGVVFLAKLQDN-— -NEPVAIKKVLODKRFKNRELQIMRKLSHPNIVKLK - VARHYTKQ
@© A.ceylanicum YCDQKVVGNGSFGVVFLAKLQEN-— —~NEPVAIKKVLQDKRFKNRELQIMRKLSHPNIVKLKYFFYSGGEKKDELYLNLILEYVPETVYRVARHYSKQ
E S.ratti YVVEKIIGNGSFGIVFKVKLPKT-- —~GESLAVKKVLQDRRYKNRELEVIRKLNHKNVIRLKYYFHSIGNKRDDIYLNLMLEFIKDTVHRVIKCYSRN
ég B.malayi YSDTKVIGNGSFGVVYLAKLADT-- —~NELVAIKKVLQDKRFKNRELQIMRKLEHQONIVKLKYFFYSSGEKKDDLFLNLILEYIPETVYRVARHYSKQ
O.ochengi YSDTKVIGNGSFGVVYLAKLADT-- —~NELVAIKKVLQODKRFKNRELQIMRKLEHONIVKLKYFFYSSGEKKDDLFLNLILEYIPETVYRVARHYSKQ
L.loa YSDTKVIGNGSFGVVYLAKLADT-- —~NELVAIKKVLQODKRFKNRELQIMRKLEHONIVKLKYFFYSSGEKKDDLFLNLILEYIPETVYRVARHYSKQ
T.trichiura YTDTKVIGNGSEGVVYQARIIGS--=---DELVAIKKVLQDKRFKNRELAIMRRLEHQNVVRLKYFFYTKGDKSEEVYLNLILEY I PETVYRVARHYNKT
D.rerio YTDTKVIGNGSFGVVYQAKLCDS------GELVAIKKVLODKREKNRELQIMRKLDHCNIVRLRYFFYSSGDKKDEVY LNLVLDYVPETVYRVARHY SRA
wlG.gallus YTDTKVIGNGSFGVVYQAKLCDS------GELVATKKVLODKRFKNRELQIMRKLDHCNIVRLRYFFYSSGEKKDEVYLNLVLDYVPETVYRVARHY SRA
8| v.musculus YTDTKVIGNGSFGVVYQAKLCDS------GELVATKKVLODKRFKNRELQIMRKLDHCNIVRLRYFFYSSGEKKDEVYLNLVLDYVPETVYRVARHY SRA
®© | R.norvegicus YTDTKVIGNGSFGVVYQAKLCDS------GELVATKKVLODKRFKNRELQIMRKLDHCNIVRLRYFFYSSGEKKDEVYLNLVLDYVPETVYRVARHY SRA
Qo C.familiaris YTDTKVIGNGSFGVVYQAKLCDS-----— GELVAIKKVLQDKRFKNRELQIMRKLDHCNIVRLRYFFYSSGEKKDEVYLNLVLDYVPETVYRVARHYSRA
SB O.aries —-GELVAIKKVLQDKRFKNRELQIMRKLDHCNIVRLRYFFYSSGEKKDEVYLNLVLDYVPETVYRVARHYSRA
E B.taurus —GELVAIKKVLQDKRFKNRELQIMRKLDHCNIVRLRYFFYSSGEKKDEVYLNLVLDYVPETVYRVARHYSRA
:> H.sapiens GSK3B -GELVAIKKVLQDKRFKNRELQIMRKLDHCNIVRLRYFFYSSGEKKDEVYLNLVLDYVPETVYRVARHYSRA
H.sapiens GSK3A YTDIKVIGNGSFGVVYQARLAET-- —RELVAIKKVLQDKRFKNRELQIMRKLDHCNIVRLRYFFYSSGEKKDELYLNLVLEYVPETVYRVARHFTKA
C.elegans GSK-3 RQQIPMIYVKLYMYQLLRSLAYIHSIGICHRDIKPQONLLIDPESGVLKLCDFGSAKYLVRNEPNVSYICSRYYRAPELIF
C.briggsae RQSIPMIYVKLYMYQLLRSLAYIHSIGICHRDIKPQONLLIDPETGILKLCDFGSAKYLVRNEPNVSYICSRYYRAPELIF
" P.Pacificus ROQIPIIYVKLYMYQLFRALDYIHGIGICHRDIKPQONLLIDPDSGVLKLCDFGSAKYLVKGEPNVSYICSRYYRAPELIF
Q | H.-contortus ROSIPLIYVKLYMYQLFRALAYIHGIGICHRDIKPONLLIDPESGILKLCDFGSAKYLVKGEPNVSYICSRYYRAPELIF
O | N.americanus ROSIPLIYVKLYMYQLFRALAYIHGIGICHRDIKPONLLIDPESGILKLCDFGSAKYLVKGEPNVSYICSRYYRAPELIF
Eg D.viviparus ROAIPLIYVKLYMYQLFRALAYIHGIGICHRDIKPONLLIDPESGILKLCDFGSAKYLIKGEPNVSYICSRYYRAPELIF
® | a.ceylanicum RQSIPLIYVKLYMYQLFRALAYIHGIGICHRDIKPQNLLIDPESGILKLCDFGSAKYLVKGEPNVSYICSRYYRAPELIF
Els rares DQQIPIIATKVFTYQIFRALGYIHNLGICHRDIKPQNLLIDWETGILKLCDEGSAKKLVEGEPNVAYICSRYYRAPELIF
£§ B.malayi RQIIPALYIKLYMYQLFRALGYIHSLGVCHRDIKPQNLLLDPDSAVLKLCDFGSAKHLVRGEPNVSYICSRYYRAPELIF
0.ochengi RQITPALYIKLYMYQLFRALAYIHSLGVCHRDIKPQNLLLDPDSAVLKLCDFGSAKHLVRGEPNVSYICSRYYRAPELIF
L.loa RQITPALYIKLYMYQLFRALAYIHSLGVCHRDIKPQNLLLDPDSAVLKLCDFGSAKHLVRGEPNVSYICSRYYRAPELIF
T.trichiura KQIIPMMYVKLFMYQLFRALAYIHSLGICHRDIKPQNLLLDPETAVLKLCDEGSAKHLIRGEPNVSYICSRYYRAPELIF
D.rerio KQTLPMVYVKLYMYQLFRSLAYIHSFGICHRDIKPONLLLDPDTAVLKLCDFGSAKQLVRGEPNVSYICSRYYRAPELIF
wn | G.gallus KQTLPMIYVKLYMYQLFRSLAYIHSFGICHRDIKPONLLLDPDTAVLKLCDFGSAKQLVRGEPNVSYICSRYYRAPELIF
EB M.musculus KQTLPVIYVKLYMYQLFRSLAYIHSFGICHRDIKPONLLLDPDTAVLKLCDFGSAKQLVRGEPNVSYICSRYYRAPELIF
2 R.norvegicus KQTLPVIYVKLYMYQLFRSLAYIHSFGICHRDIKPONLLLDPDTAVLKLCDFGSAKQLVRGEPNVSYICSRYYRAPELIF
O | C.familiaris KQTLPVIYVKLYMYQLFRSLAYIHSFGICHRDIKPONLLLDPDTAVLKLCDFGSAKQLVRGEPNVSYICSRYYRAPELIF
iH O.aries KQTLPVIYVKLYMYQLFRSLAYIHSFGICHRDIKPQNLLLDPDTAVLKLCDFGSAKQLVRGEPNVSYICSRYYRAPELIF
B B. taurus KQTLPVIYVKLYMYQLFRSLAYIHSFGICHRDIKPQNLLLDPDTAVLKLCDFGSAKQLVRGEPNVSYICSRYYRAPELIF
:> H.sapiens GSK3B KQTLPVIYVKLYMYQLFRSLAYIHSFGICHRDIKPQNLLLDPDTAVLKLCDFGSAKQLVRGEPNVSYICSRYYRAPELIF
H.sapiens GSK3A KLTIPILYVKVYMYQLFRSLAYIHSQGVCHRDIKPQNLLVDPDTAVLKLCDFGSAKQLVRGEPNVSYICSRYYRAPELIF

(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, SHLN 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).
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.elegans BUB-1 LHIQTLE@GQGGYAKVYRAVTDD
.briggsae FHIQTLEMGQGGYAKVYKAVNEE-

DAYVYSTASLLVEMOYHEYGTLLE
-@MDAYVFSTASLLVMEYHEYGTLLE

D IRNRLKDRG——LELMAKCCIME—
DOMRNRLIKDREDRVKMADWCIMK-—

.viviparus YKIVALBGQGGFAKVYKSVNEE- SELRMRIGKEKRFT----LDSVMEVIAFDDVETEAYVFCNASVLFNEYYPHGTLLD
.ceylanicum FNILELVGQGGFAKVYKCTNEE- SEVKMRIDRSKQFV----LDSVMEV------— TEAYVFTNASVLFMEYHPHGTLLD
.malayi FDIECLEGEGGFAKVYKSKSED- [ETLRIRIPKAM--— --LGGVMN-- —-IRDAYLFSNASAIVYEYHKHGNLLD
.ochengi FDIECLEMGEGGFAKVYKGKSED- KLOMPPCKWEVYA@ETLRIRMPKIM-— —--LDGIMN-- —-IRDAYLFSNASAIVYEYHKHGNLLD

.loa FDIECLMGEGGFAKVYKGKSED—————— KFEMPPCKWEVYA@FEALRIRMPKAM-——————-TLDGIMN—-—————— IRDAYLFPNASATIVYEYHKYGNLLD
.rerio LRVDFVLGQGAFATVYQATN----- LMTTQKLFLKVQKPANPWEFYIDCQLNKRLOPSERHL-- —~THSAHLFNNGSVLVGQLHNCGTLLN
.gallus VCVDSLVGEGAFAQVYQASVLNASDPRSNQKVIFKVQKPANPWEFYIATQLVERLDPSIHHL-- -LYSAHFFQONGSILIGELYNYGTLLN
.musculus VYVNHLLGEGAFAQVFEATHGDVRNAKSEQKCILKVQRPANSWEFYIGMQLMERLKPEVHHM-— -FYSAHLFKNGSILVGELYSYGTLLN
.norvegicus VYVNHLLGEGAFAQVFEATIHGDT---KSKQKCILKVQKPANSWEFYIGMQLMERLKPEVHHM-— -FYSAHLFQNGSILVGELYSYGTLLN

.familiaris VYVDHLLGEGAFAQVYEVTHGEVNDTKNKQKFVLKVQKPANPWEFY IGTQLMERLKPSMRHM-— -FYSAHLFQNGSVLVGDLYSYGTLLN
.aries VYVDHF@GEGAFAQVYEVTHGDVNNSKNKEKFELKVQKPPNLWEFY IGTQLMERLNPGAQHM— FYSAHLFQNGSVLVGDLYSYGTLLN
. taurus VYVDHF@GQGAFAQVYEVTHGDVNNSKNKEKF@LKVQKPPNLWEFY IGTQLMERLKPSMQHM— FYSAHLFQNGSVLVGDLYSYGTLLN

Vertebrates Nematodes
TWOoOONOWMRQAUFE OwMODAO O

.sapiens BUB1 VYVHHLLGEGAFAQVYEATQGDLNDAKNKQKFVLKVQKPANPWEFY IGTQLMERLKPSMQHM-— -FYSAHLFQNGSVLVGELYSYGTLLN

&

*
17, C.elegans BUB-1 YANNMKDPNW—H————ITCFLITQMARVVKEVHASKIIHGDIKPDNFIITRKIDDKWGKDALMSNDSFVI IIDMG
[J] C.briggsae YANSMKDPNW-H----ISCFLLTOQMARILKEVHACNITIHGDIKPDNFMITRKIDPNWDKDALMSNDTFVVEIIDMG
Tg D.Viviparus ISNKMHDPSW-Y----IILLIAIQMAKVLRDIHSVEIIHGDVKPDNFVIVNKLNAGHNDVKEI-LNTPILELIDMG
?E A.ceylanicum LSNKWVDPSW-Y----IVALIGIQIAKVLRELHAAKITIHGDIKPDNFMILGKLSDCRDNVDEI-LSTPILRLIDMG
E B.malayi MMNKLQAKNM~-SCSGLLTVYLAWQISRILEAVHNAQIITHGDVKPDNFMILHRLNEDAALEQILEKKSFTLELIDMG
') O.ochengi MVNKLQARNM-SCSGLLTVYLAWEIGRILEAVHNVQITIHGDIKPDNFMILHRLNEDATLEQILDRKSFTLELIDMG
22 L.loa MINNLOAKNM-SCSGLLTVYLAWEIGRILRAVHNVOIIHGDVKPDNFEILNRLNEDATLEQILDKKSFTLELIDMG
7 D.rerio AINLYKRRSEKLMPQPLVLYFSVCILKMVELLHAAHITHADIKPDNFLLGERFLENDCFDQ--ENLQHGLALIDLG
(0] G.gallus AINIYKKLPEKVMPQAFVIYFAVKILHMVEELHSCKIIHGDIKPDNFILGERFLDNDTCDI
t; M.musculus VINLYKNTSEKVMPQALVLTFAIRMLYMVEQVHSCEIIHGDIKPDNFILGHRFLEQAD-
js R.norvegicus VINLYKNTSEKVMPQALVITFAIRMLYMVEQVHSCEIIHGDIKPDNFILGHRFLEQDD-----EDLATGLTLIDLG
@l C.familiaris AINLYKNTPEKVMPQALVLSFAIRMLCMIEQVHDCEIIHGDIKPDNFILGSRFLEQDGE-D--DDISAGLALIDLG
1: O.aries AINLYKNTPEKVMPQALVLAFAIRMLCMIQQVHDCEIIHGDIKPDNFILGNRFLEQDNK-D--DDLSAGLVLIDLG
52 B. taurus AINLYKNTPEKVMPQALVLAFAIRMLCMIQQVHDCEIIHGDIKPDNFILGNRFLEQDNK-D--DDLSNGLVLIDLG

H.sapiens BUB1 AINLYKNTPEKVMPQGLVISFAMRMLYMIEQVHDCEIIHGDIKPDNFILGNGFLEQDDE----DDLSAGLALIDLG

(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).
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C.elegans KIN-3 YQLVRKLGRGKYSEVFEGFKMSTDEKVVVKILKPVKKKKIKREIKILENLRGGTNIITLLDVVKDPISRTPALIFEHVNNSDFKQLYQTLSDYDIRYYLY
C.briggsae YQLVRKLGRGKYSEVFEGFKMSTDEKVVVKILKPVKKKKIKREIKILENLRGGTNIITLLDVVKDPISRTPALIFEHVNNSDFKQLYQTLSDFDIRYYLY
“ P.pacificus YQLVRKLGRGKYSEVFEGVNLKADSKCVVKILKPVKKKKIKREIKILENLRGGTNIITLHDVVKDPISRTPALIFEYVNNTDFKQLYQTLTDMDIRYYLF
@ | H.-contortus YQLVRKLGRGKYSEVFEGVKITTDEKVVVKILKPVKKKKIKREIKILENLRGGTNVITLLDVVKDPISRTPALIFEYVNNSDFKQLYGTLSDLDIRYYLY
O | A.duodenale YQLVRKLGRGKYSEVFEGVKITTEEKVVVKILKPVKKKKIKREIKILENLRGGTNVITLLDVVKDPISRTPALIFEYVNNSDFKQLYGTLSDFDIRFYLY
8 D.viviparus YQLVRKLGRGKYSEVFEGVKITTDEKVVVKILKPVKKKKIKREIKILENLRGGTNVITLLDVVKDPISRTPALIFEYVNNSDFKQLYGTLSDLDIRYYLY
Cla. ceylanicum YQLVRKLGRGKYSEVFEGVKITTEEKVVVKILKPVKKKKIKREIKILENLRGGTNVITLLDVVKDPISRTPALIFEYVNNSDFKQLYGTLSDFDIRFYLY
E S.ratti YELTRKLGRGKYSEVFEGLDTEKNERIVIKVLKPVKKKKIKREIKILENLKGGTNIITLLDVVKDPISRTPALIFEHVDNQDFKTLYQTLTEYDIRYYLF
g B.malayi YQOLIRKLGRGKYSEVFEGVKSPLDEKCVIKILKPVKKKKIKREIKILENLRGGTNIITLLDVVKDPISRTPALVFEYVNNTDFKQLYQTLTDYDIRYYLY
0.0Chengi m e MLOQLYQTLTDYDIRYYLY
L.loa YQLIRKLGRGKYSEVFEGVRSSLDEKCVIKILKPVKKKKIKREIKILENLRGGTNIITLLDVVKDPISRTPALVFEYVNNTDFKQLYQTLTDYDIRYYLY
T.trichiura YNLIRKLGRGKYSEVFEGIDVINDEHVVIKILKPVKKKKIKREIKILENLRGGVNVITLKNVVKDPISRTPALVVEYVNNADFKVLYQTLSDYEIRYYIY
D.rerio YQLVRKLGRGKYSEVFEAINITNNEKVVVKILKPVKKKKIKREIKILENLRGGPNIITLLDIIKDPVSRTPALVFEHVNNTDFKQLYQTLSDYDIRFYMY
n i G.gallus YQLVRKLGRGKYSEVFEAINITNNEKVVVKILKPVKKKKIKREIKILENLRGGPNIITLADIVKDPVSRTPALVFEHVNNTDFKQLYQTLTDYDIRFYMY
8 M.musculus YQLVRKLGRGKYSEVFEAINITNNEKVVVKILKPVKKKKIKREIKILENLRGGPNIITLADIVKDPVSRTPALVFEHVNNTDFKQLYQTLTDYDIRFYMY
e R.norvegicus YQLVRKLGRGKYSEVFEAINITNNEKVVVKILKPVKKKKIKREIKILENLRGGPNIITLADIVKDPVSRTPALVFEHVNNTDFKQLYQTLTDYDIRFYMY
Q2 C.familiaris YQLVRKLGRGKYSEVFEAINITNNEKVVVKILKPVKKKKIKREIKILENLRGGPNIITLADIVKDPVSRTPALVFEHVNNTDFKQLYQTLTDYDIRFYMY
E O.aries YQLVRKLGRGKYSEVFEAINITNNEKVVVKILKPVKKKKIKREIKILENLRGGPNIITLADIVKDPVSRTPALVFEHVNNTDFKQLYQTLTDYDIRFYMY
E B. taurus YQLVRKLGRGKYSEVFEAINITNNEKVVVKILKPVKKKKIKREIKILENLRGGPNIITLADIVKDPVSRTPALVFEHVNNTDFKQLYQTLTDYDIRFYMY
> | H.sapiens CSNK2Al YQLVRKLGRGKYSEVFEAINITNNEKVVVKILKPVKKKKIKREIKILENLRGGPNIITLADIVKDPVSRTPALVFEHVNNTDFKQLYQTLTDYDIRFYMY
H.sapiens CSNK2A2 YQLVRKLGRGKYSEVFEAINITNNERVVVKILKPVKKKKIKREVKILENLRGGTNIIKLIDTVKDPVSKTPALVFEYINNTDFKQLYQILTDFDIRFYMY
C.elegans KIN-3 ELLKALDFCHSQGIMHRDVKPHNVMIDAEKRELRLIDWGLAEFYHPRODYNVRVASRYFKGPELLVDYQCYDYSLDMWSL
C.briggsae ELLKALDFCHSQGIMHRDVKPHNVMIDAEKRELRLIDWGLAEFYHPRODYNVRVASRYFKGPELLVDYQCYDYSLDMWSL
. P.pacificus ELLRALDY CH M= m e e e
@ | H-contortus ELLKALDYCHSQGIMHRDVKPHNVMIDHEKKQLRLIDWGLAEFYHPKQODYNVRVASRYFKGPELLVDYQCYDYSLDMWSL
O | 4.duodenale ELLK--——————————————————— LRLIDWGLAEFYHPKQDYNVRVASRYFKGPELLVDYQCYDYSLDMWSL
8 D.viviparus ELLKALDYCHSQGIMHRDVKPHNVMIDHEKKQLRLIDWGLAEFYHPKQDYNVRVASRYFKGPELLVDYQCYDYSLDIWSL
[} P:9 ceylanicum ELLKALDYCHSQGIMHRDVKPHNVMIDHEKKQLRLIDWGLAEFYHPKQDYNVRVASRYFKGPELLVDYQCYDYSLDMWSL
S S.ratti ELLKALDYCHSHGIMHRDVKPHNVMIDHNKRQLRLIDWGLAEFYHPRQDYNVRVASRY FKGPELLVDYQYYDYSLDMWSL
% B.malayi ELLKALDYCHSQGIMHRDVKPHNVMIDHEKRTLRLIDWGLAEFYHPRQEYNVRVASRYFKGPELLVDYQCYDYSLDMWSL
O.ochengi ELLKALDYCHSQGIMHRDVKPHNVMIDHDKRTLRLIDWGLAEFYHPRQEYNVRVASRYFKGPELLVDYQCYDYSLDMWSL
L.loa ELLKALDYCHSQGIMHRDVKPHNVMIDHEKRTLRLIDWGLAEFYHPRQEYNVRVASRYFKGPELLVDYQCYDYSLDMWSL
T.trichiura ELLKALDFCHSQGIMHRDVKPHNVMIDHEEGKLRLIDWGLAEFYHPGDEYNVRVASRY FKGPELLVDFHYYDYSLDMWSL
D.rerio EILKALDYCHSMGIMHRDVKPHNVMIDHEHRKLRLIDWGLAEFYHPNQEYNVRVASRYFKGPELLVDYQMYDYSLDMWSL
n il G.gallus EILKALDYCHSMGIMHRDVKPHNVMIDHEHRKLRLIDWGLAEFYHPGQEYNVRVASRYFKGPELLVDYQMYDYSLDMWSL
8 M.musculus EILKALDYCHSMGIMHRDVKPHNVMIDHEHRKLRLIDWGLAEFYHPGQEYNVRVASRYFKGPELLVDYQMYDYSLDMWSL
E R.norvegicus EILKALDYCHSMGIMHRDVKPHNVMIDHEHRKLRLIDWGLAEFYHPGQEYNVRVASRYFKGPELLVDYQMYDYSLDMWSL
O ) C.familiaris EILKALDYCHSMGIMHRDVKPHNVMIDHEHRKLRLIDWGLAEFYHPGQEYNVRVASRYFKGPELLVDYQMYDYSLDMWSL
g O.aries EILKALDYCHSMGIMHRDVKPHNVMIDHEHRKLRLIDWGLAEFYHPGQEYNVRVASRYFKGPELLVDYQMYDYSLDMWSL
@ | B-taurus EILKALDYCHSMGIMHRDVKPHNVMIDHEHRKLRLIDWGLAEFYHPGQEYNVRVASRYFKGPELLVDYQMYDYSLDMWSL
> | H.sapiens CSNK2Al EILKALDYCHSMGIMHRDVKPHNVMIDHEHRKLRLIDWGLAEFYHPGQEYNVRVASRYFKGPELLVDYQMYDYSLDMWSL
H.sapiens CSNK2A2 ELLKALDYCHSKGIMHRDVKPHNVMIDHQQKKLRLIDWGLAEFYHPAQEYNVRVASRYFKGPELLVDYQMYDYSLDMWSL

(O) Structure and alignment of CSNK2A1 and KIN-3. Structure of PDB: 3ROT (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 3R0OT, 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).
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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).
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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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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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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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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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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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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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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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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.



