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Figure S1. Thermal denaturation of TwcKR wt (black) and TwcKR KtoA (orange)
was measured by DSF. Error bars show standard deviation of triplicate

measurements collected for each temperature interval.
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Figure S2. Generation of unc-22(sf21) nematodes by CRISPR/Cas9.

On the right is an agarose gel showing PCR fragments digested with Pstl that permits
discrimination of wild-type from the unc-22(sf21) sequence. On the left are portions of
the DNA sequence chromatograms of these fragments together with conceptual

translation; the underline denotes the Pstl recognition site.
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Figure S3. Response of wild-type, unc-22(e105) and unc-22(sf21) nematodes to

nicotine.



A WMiicrotracker (DesignPlus) was used to monitor the locomotion of multiple worms

per well in a microtiter dish over time during exposure to a solution of 0.00%, 0.05% or

0.1% nicotine.
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Figure S4. By western blot, the unc-22(sf21) mutant expresses normal levels of

twitchin isoforms of the appropriate size.

Extracts from wild-type (WT) or unc-22(sf21) mutant animals were separated on a 5%

SDS-PAGE and transferred to a membrane. On the right is shown the blot after Ponceau-



S staining; the positions of molecular weight markers are indicated. On the left is shown

the result of reaction to anti-twitchin antibodies.
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Figure S5. Comparison of sarcomeric structure of wild-type and unc-22 mutant
nematodes assessed by immunofluorescent staining.

Wild-type (WT) and the indicated unc-22 mutant nematodes were fixed and
immunostained with antibodies to the indicated sarcomeric proteins: twitchin, MYO-3
(myosin heavy chain A) and UNC-15 (paramyosin) of the A-bands; UNC-89 (obscurin)
of the M-lines; ATN-1 (a-actinin) of dense bodies (Z-disk analogs); and PAT-6 (a.-
parvin) of M-lines and dense bodies. As indicated, unc-22(sf21) shows normal
localization of every sarcomeric protein tested, including twitchin. For comparison, unc-
22(e105) shows the same normal localization pattern as unc-22(sf21), but the loss of
function allele unc-22(e66) and the null allele unc-22(ct37) show disorganization of each

of these marker proteins. Scale bar, 10 um.
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Rhabditophanes(sp.)

Gly-rich loop

1 50
EIKHEDHVLDHYDIHEELGTGAFGVVHRVTERATGNNFAAKFVMTPHESDK

EIKHDEVLDEYDIHEELGCTGAFGVVERVTERATGNNFAAKFVMTPEEADK
EIKHDEVLDHEYDIHEELCTGAFGVVERVTERATGNNFAAKFVMTPEEADK
EIKHDEVLDEYDIHEELGTGAFGVVHRVTERATGNNFAAKFVMTPEEADK
EIKHDEVLDEYDIHEELGTGAFGVVERVTERATGNNFAAKFVMTPEEADK
EIKHDEVLDEYDIHEEIGTGAFGVVERVTERATGNNFAAKFVMTPEEADK
EIKHDSVLDEYDIHEEIGTGAFGVVHRCTERATGNTFAAKFVNTPEEADK
EIKHDSVLDEYDIHEEIGTGAFGVVERCTERATGNNFAAKFVNTPEEADK
EIKHDSVLDYYDIHEEIGCTGAFGVVERCTERATGNTFAAKFVNTPEEADK
EIKHDSVLDEYDIHEEIGTGAFGVVHRCTERATGNTFAAKFINTPEEADK
EIKHSPVLDFYDIHEEIGTGAFGVVERCTERATGNTFAAKFVNTPEEADK
EIKHDSVLDYYDIHEEIGCTGAFGVVERCTERATGNTFAAKFVNTPEEADK
EIKHDSVLDYYDIHEEIGTGAFGVVHRCTERATGNTFAAKFVNTPEEADK
EIKHTPVLDQYDIHEEIGTGAFGVVHRCTERATGNTFAAKFVNTOQNEADK
EPKRDSVYDYYDILEEICQGAFGVVERCVERATGNTFAAKFVNTPEEADK
EIKHTPVLDQYDIHEEIGTGAFGVVHRCTERATGNTFAAKFVNTOQNEADK
EIKHTPVLDQYDIHEEIGTGAFGVVHRCTERATGNTFAAKFVNTQNEADK
EIRHNSVLDNYDIHEEIGTGAFGVVERCTERATGNTFAAKFVNTPEEADK
ETKRESVYDYYDILEEIGSGAFGVVHRCVERATGNTFAAKFVNTPEEADK
ETKRESVYDYYDILEEIGSGAFGVVERCVERATGNTFAAKFVNTPEEADK
ETKRESVYDYYDVLEEIGSGAFGVVERCVERATGNTFAAKFVNTPEEADK
ETKRESVYDYYDVMEEIGSGAFGVVHRCVERATGNTFAAKFVNTPEEADK
EPKKASVYDLYDVYEEIGVGAFGVVERCVERATGNTFAAKFVNTPEEADK
EPKRDSVYDYYDILEEIGCEGAFGVVERCVERATGNTFAAKFVNTPESADK
DTKRESVYDYYDVLEEIGSGAFGVVHRCVERATGNTFAAKFVNTPEEADK
EPKRDSVYDYYDILEEIGQGAFGVVHRCVERATGNTFAAKFVNTPEDADK
EPKRDSVYDYYDILEEICQGAFGVVERCVERATGNTFAAKFVNTPEDADK
EIKHNSVLDNYDIHEEIGSGAFGVVHRCTERATGNTFAAKFVNTPEQADK
EIKHESAYDYYDILEEIGTGAFGVVERCVERATGNTFAAKFVTTPSTAEK
EPKRESVYDYYDILEEIGSGAFGVVERCVERATGNTFAAKFVNTPENVDK
EPKRESVYNEYDILEEIGSGAFGSVHRCVERATGNTFAAKFVNTPEDADK
EPKRESVYNHYDILEEIGSGAFGSVERCVERATGNTFAAKFVNTPEDMDK
EPKRESVYNHYDILEEIGSGAFGSVERCVERATGNTFAAKFVNTPEDMDK
EIKHDSIYDYYDILEEIGTGAFGVVHRCVERATGNTFAAKFVNTVSNSEK
EPKREPVYDHYDILEEIGSGAFGSVERCVEKATGNTFAAKFVNTPEHADK
EPKRESVYNHYDILEEIGSGAFGSVERCVERATGNTFAAKFVNTPEDLDK
EPKRESVYDYYDILEEIGSGAFGSVHRCVERATGNTFAAKFVNTPEDADK
EPKRESVYDYYDILEEIGSGAFGSVERCVERATGNTFAAKFVNTPEDADK
EIKHDSIYDYYDVLEEIGTGAFGVVERCVEKATGNTFAAKFVNTVSDNEK
EIKHDSIYDYYDVLEEIGTGAFGVVHRCVEKGTGNTFAAKFVNTISENEK
EIKHDSIYDYYDVLEEIGTGAFGVVERCVERATGNTFAAKFVNTVSDNEK
EPKRESVYDYYDILEEIGSGAFGSVERCVERATGNTFAAKFVNTPEDADK
EPKRESVYDYYDILEEIGSGAFGSVHRCVERATGNTFAAKFVNTPEDADK
ELKRESVYNYYDILEEIGSGAFGSVERCIEKATGNTFAAKFVNTPEDADK
EIKHDSIYDYYDVLEEICNGAFGVVERCVEKGTGNTFAAKFVNTISENEK
ETKRESIYDYYDILEEIGTGAFGVVHRCVERSTGRTFAAKFVNTPNDSDK
DIKHESVYEKYDILEEIGVGAFGVVERCVEKATGNTFAAKFVNTISPNEK
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Rhabditophanes (sp.)

aHC (E)
51 100
ETVRﬂBIQTMSVLRHPTLVNLHDAFEDDNEMVMIYEFMSGGELFEKVADE
ETVRﬂﬂIQTMSVLRHPKLVNLHDAFEDDNEMVMIYEFMSGGELFEKVADE
ETVRHHIQTMSVLRHPTLVNLHDAFEDDNEMVMIYEFMSGGELFEKVADE
ETVRKﬂIHTMSALRHPKLVNLHDAFEDDNEMVMIYEFMSGGELFEKVADE
ETVRﬂﬂIQTMSALRHQKLVNLHDAFEDDNEMVMIYEFMSGGELFEKVADE
DTVRHHINTMSVLRHPKLVNLHDAFEDDNEMVMVYEFMSGGELFEKVADE
DTVRKﬂINTMSILRHPTLINLHDAFEDDKEMVMIYEFMSGGELFEKVADD
ATVRﬂﬂINTMSVLRHPTLINLHDAFEDDKEMVMIYEFMSGGELFEKVADD
ATVRHHINTMSVLRHPTLINLHDAFEDDKEMVMIYEFMSGGELFEKVADD
QTVRKﬂINTMSVLRHPTLINLHDAFEEDKEMVMIYEFMSGGELFEKVADD
ETVRﬂﬂINTMSVLRHPTLINLHDAFEDDKEMVMIYEFMSGGELFEKVADD
ATVRHHINTMSVLRHPTLINLHDAFEDDKEMVMIYEFMSGGELFEKVADD
ATVRKﬂINTMSVLRHPTLINLHDAFEDDKEMVMIYEFMSGGELFEKVADD
ATVRﬂﬂINTMSVLRHPTLINLHDAFEGDKEMVMIYEFMSGGELFEKVADD
DTVRHHIQTMSNLRHPKLINLHDAFEDDNEMVMIYEFMSGGELFEKVADE
ATVRKﬂINTMSVLRHPKLINLHDAFEGDKEMVMIYEFMSGGELFEKVADD
ATVRﬂﬂINTMSVLRHPKLINLHDAFEGDKEMVMIYEFMSGGELFEKVADD
ETVRHHISTMSTLRHPTLINLHDAYEDDKEMVMIYEFMSGGELLEKIADD
DTVRKﬂIQTMSELRHPSLINLHDAFEDEDEMVMIYEFMSGGELFEKVSDE
ETVRﬂﬂINTMSELRHPSLINLHDAFEDEDEMVMIYEFMSGGELFEKVSDE
ETVRHHIHTMSELRHPSLINLHDAFEDEDEMVMIYEFMSGGELFEKVSDE
ETVRKﬂINTMSELRHPSLINLHDAFEDEDEMVMIYEFMSGGELFEKVSDE
ETVRﬂﬂINTMSSLRHPRLINLHDAFEDDQEMVLIYEFMSGGELFEKIAND
ETVRHHIQTMSNVRHPKLINLHDAFEDDNEMVMIYEFMSGGELFEKVADE
ETVRKﬂIHTMSELRHPSLINLHDAFEDDDEMVMIYEFMSGGELFEKVSDE
NTVRﬂﬂIQTMSNLRHPKLINLHDAFEDDNEIVMIYEFMSGGELFEKVADE
NTVRHHIQTMSNLRHPKLINLHDAFEDDNEIVMIYEFMSGGELFEKVADE
ETVRKﬂINTMSVLRHPTLINLHDAFEDDKEMVMIYEFMSGGELFEKVADD
ETVRﬂﬂINTMSELRHPALINLHDAFEDEBEMVMIYEFMSGGELFEKVSDE
DTVRHHISTMSILRHPSLINLHDAFEDDQEMVMIYEFMSGGELFEKVSDE
DTVRKﬂINTMSVLRHPKLINLHDAFEDDKEMVMIYEFMSGGELFEKVSDE
DTVRﬂﬂINTMSVLRHPKLINLHDAFEDDKEMVMIYEFMSGGELFEKISDE
DTVRHHINTMSVLRHPKLINLHDAFEDDKEMVMIYEFMSGGELFEKISDE
DTVRKﬂIHTMSELRHPSLINLHDAFEDENQMAMIYEFMSGGELFEKVADD
DTVRﬂﬂINTMSVLRNPKLINLHDAFEDDKEMVMIYEFMSGGELFEKVSDE
DTVRHHINTMSVLRHPKLINLHDAFEDDKEMIMIYEFMSGGELFEKISDE
DTVRKﬂINTMSVLRHPKLINLHDAFEDDKEIVMVYEFMSGGELFEKISDE
DTVRﬂﬂINTMSVLRHPKLINLHDAFEDDKEMVMVYEFMSGGELFEKISDE
DTVRHHIQVMSELRHPSLINLHDAFEDENQMAMIYEFMSGGELFEKVADD
DTVRKﬂIHVMSELRHPSLINLHDAFEDENQMAMIYEFMSGGELFEKVADD
DTVTﬂﬂIQVMSELRHPSLINLHDAFEDENQMAMIYEFMSGGELFEKVADD
DTVRHHINTMSVLRHPKLINLHDAFEDDKEMIMVHEFMSGGELFEKISDE
DTVCﬂﬂINTMSVLRHPKLINLHDAFEDDKEMVMIYEFMSGGELFEKISDE
DTVRﬂﬂISNHSVLRHPKLINLHDAFEDDKEMVMVYEFMSGGELFEKISDE
DTVRHHIHVMSELRHPSLINLHDAFEDENQMAMIYEFMSGGELFEKVADD
STVRKﬂINTMSALRNPRLINLHDAFEEDQAMIMVYEFMSGGELFEKVSDI
ETVRﬂﬂINTMSELRHPSLINLHDAYEDETQMVMIYEFMSGGELFEKVSDD
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Rhabditophanes (sp.)

101 150
HNKMSEDEAVE YMRQVCKGLCHMHENNYVELDLKPENIMFTTKRSNELKL

HNKMSEDEAVEYMRQVCKALCHMHENNYVHLDLKPENIMFTTKRSNELKL
HNRMSEDEAVEYMRQVCKALCHMHENNYVHLDLKPENIMFTTKRSNELKL
HNKMSEDEAVDYMRQVCKALCHMHENNYVHLDLKPENIMFTTKRSNELKL
HNRMSEDEAVEYMRQICKGLCHMHENNYVHLDLKPENIMFTTKRSNELKL
HNKMSEDEAVEYMRQVCKALCHMHEMNYVHLDLKPENIMFTTKRSNELKL
SNKMSELEATEYTRQVCKALCHMHEMNYVEHLDLKPENIMFTTKKSKQLKL
TNRMTEAEAIDYTRQVCNALCHMHEMNYVHLDLKPENIMFTTKKSNQLKL
SNRMTEAEAIDYVRQVCKALCHMHEMNYVELDLKPENIMFTTKKSNQLKL
SNRMTEAEAIDYTRQVCKALCHMHEMNYVHLDLKPENIMFTTKKSNQLKL
SNRMTEAEAIEYTRQVCKALCHMHEMNYVELDLKPENIMFTTKKSNELKL
SNRMTEAEAIDYVRQVCKALCHMHEMNYVELDLKPENIMFTTKKSNQLKL
SNRMTEAEAIDYVRQVCKALCHMHEMNYVHELDLKPENIMFTTKKSNQLKL
SNRMTEAEAIEYTRQVCKALCHMHEMNYVELDLKPENIMFTTKKSNELKL
KNRMSEAEAVEYMRQVCEALRHMHEMNYVHLDLKPENIMFTTKKSNQLKL
SNRMTEAEATIEYTRQVCKALCHMHEMNYVEHLDLKPENIMFTTKKSNELKL
SNRMTEAEAIEYTRQVCKALCHMHEMNYVELDLKPENIMFTTKKSNELKL
SNRMTEAEAIDYIRQVCKALCHMHEMNYVELDLKPENIMFTTKKSNQLKL
KNKMSEEEAIDYMRQVCSALKHMHEMNYVHLDLKPENIMFTTKKSNQLKL
KNRMSEEEAIDYMRQVCDALRHMHEMNYVHLDLKPENIMFTTKKSNQLKL
KNRMSEEEAIDYMRQVCDALRHMHEMNYVHLDLKPENIMFTTKKSNQLKL
KNKMSEEEAIDYMRQVCGALKHMHEMNYVHLDLKPENIMFTTKKSNQLKL
DSRMSEAEAIEYMRQICDGLRHMHEMNYVHLDLKPENIMFTTKKSNQLKL
KNKMSETDAVDYMRQICNALRHLHEMSYVHLDLKPENIMFTTNKSNQLKL
KNRMSEEEAIDYMRQVCNALRHMHEMNYVHLDLKPENIMFTTKKSNQLKL
KNRMSEAEAVDYMRQVCDALRHMHEMNYVHLDLKPENIMFTTKKSNQLKL
KNRMSEAEAVDYMRQVCDALRHMHEMNYVHLDLKPENIMFTTKKSNQLKL
SNRMTEAEVTDYIRQICKALCHMHEMNYVHELDLKPENIMFTTKKSNQLKL
KNRMSEDEAINYMRQVCEALKHMHEKNYVHLDLKPENIMFTTRRSDQLKL
KNRMSEAEAVDYIRQVCEALRHMHEMNYVHLDLKPENIMFTAKKSDRLKL
RNRMSETDAVGYIRQVCEALCHMHEMNYVHLDLKPENIMFITKKSDQLKL
KNRMSETDAIDYIRQVCEALCHMHEMNYVHLDLKPENIMFMTKKSDQLKL
KNRMSETDAIDYIRQVCEALCHMHEMNYVHLDLKPENIMFMTKKSDQLKL
KNKMNEDEAMNYMKQICVALKHMHENNFVHLDLKPENIMFTTRKSSQLKL
KNRMSETDAIGYIRQVCEALCHMHEMNYVHLDLKPENIMFMTKKSDQLKL
KNRMSETDAIDYIRQVCEALCHMHEMNYVHLDLKPENIMFMTKKSDQLKL
KNRMSEMDAVGYIRQVCEALCHMHEMSYVHLDLKPENIMFITKKSDQLKL
RNRMSEMDAVGYIRQICEALCHMHEMSYVHLDLKPENIMFITKKSDQLKL
KNKMTEEEAKNYMKQICIGLRHMHENNFVHLDLKPENIMFTTNKSSQLKL
KNRMTEDEAKNYMKQICNALKHMHENNFVHLDLKPENIMFTTKKSSQLKL
KNKMTEEEAKNYMKQICVALRHMHENNFVHLDLKPENIMFTTKKSSQLKL
KNRMSEMDAVGYIRQICEALCHMHEMSYVHLDLKPENIMFITKKSDQLKL
KNRMSETDTIGYIRQVCEALRHMHEMNYVHLDLKPENIMFMTKKSDQLKL
KSRMSETNAVGYIRQVCEALRHMHEMNYVHLDLKPENIMFITKKSDQLKL
KNRMTEDEARNYMKQICNALKHMHENNFVHLDLKPENIMFTTKKSSQLKL
NNHMSERKEAIEYMRQVCEGLRHMHEMNYVHLDLKPENIMFTTKTSNQLKL
KNKMSEDEAKDYMKQICVGLKHMHEQNYVHLDLKPENIMFTTRKSSSLKL
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A.cantonensis
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Rhabditophanes (sp.)

DFG

motif

151 200
beGLTAHLDPKQSVKVTTGTAEFAAPEVAEGKPVGYYTDMWSVGVLSYI
IDFGLTAHLDPRQSVKVTTGTAEFAAPEVAEGKPVGYYTDMWSVGVLSYI
IDFGLTAHLDPRQSVKVTTGTAEFAAPEVAEGKPVGYYTDMWSVGVLSYI
IDFGLTAHLDSKQSVKVTTGTAEFAAPEVAEGKPVGYYTDMWSVGVLSYI
IDFGLTAHLDPRQSVKVTTGTAEFAAPEVAEGKPVGYYTDMWSVGVLSYI
IDFGLAAHLDPRQSVKVTTGTAEFAAPEVAEGKPVGYYTDMWSVGVLSYI
IDFGLTSHLDPRNSVKVTTGTAEFAAPEVANGNPVGYFTDMWSVGVLAYTI
IDFGLASFLDPRESVKVTTGTAEFAAPEVANGDPVGYYTDMWSVGVLAYT
IDFGLASYLDPRQSVKVTTGTAEFAAPEVANGDPVGYYTDMWSVGVLAYI
IDFGLASYLDPRKESVKVTTGTAEFAAPEVANGDAVGYYTDMWSVGVLAYTI
IDFGLASYLDPRDSVKVTTGTAEFAAPEVANGEPVGYFTDMWSVGVLAYT
IDFGLASYLDPRQSVKVTTGTAEFAAPEVANGDPVGYYTDMWSVGVLAYI
IDFGLASYLDPRQSVKVTTGTAEFAAPEVANGDPVGYYTDMWSVGVLAYI
IDFGLASYLDPRESVKVTTGTAEFAAPEVANGEPVGYFTDMWSVGVLSYI
IDFGLAAKRKLDPRETVKVTTGTAEFAAPEVAASKPVGFYTDMWSVGVLAYT
IDFGLASYLDPRKESVKVTTGTAEFAAPEVANGEPVGYYTDMWSVGVLAYTI
IDFGLASYLDPRESVKVTTGTAEFAAPEVANGEPVGYYTDMWSVGVLAYT
IDFGLTSYLNPRESIKVTTGTAEFAAPEVAKGEPVGYYTDMWSVGVLAYI
IDFGLTARKLDPROSVKVTTGTAEFAAPEIALGKPVGFYTDMWSVGVLSYI
IDFGLTARKLDPROQPVKVTTGTAEFAAPEVASGKPVGFYTDMWSVGVLSYI
IDFGLTARLDPROSVKVTTGTAEFAAPEIALGKPVGFYTDMWSVGVLSYI
IDFGLTARKLDPROSVKVTTGTAEFAAPEIALGKPVGFYTDMWSVGVLSYI
IDFGLTARKLDPRKETVKVTTGTAEFAAPEVALGCGKPVGFYTDMWSVGVLTYI
IDFGLAARLDPRQSVKVTTGTAEFAAPEVASNEPVGFYTDMWSVGVLAYI
IDFGLTARKLDPROSVKVTTGTAEFAAPEIALGKPVGFYTDMWSVGVLSYI
IDFGLAAKLDPRETVKVTTGTAEFAAPEVAASKPVGFYTDMWSVGVLAYT
IDFGLAARKLDPRETVKVTTGTAEFAAPEVAASKPVGFYTDMWSVGVLAYTI
IDFGLTSYLNPRKDSVKVTTGTAEFAAPEVVKGEPVGYYTDMWSVGVLTYV
IDFGLAAKLNPHDAVKVTTGTAEFAAPEVALCGNPVGYYTDMWSVGVLSYI
IDFGLTARLDPRDIVKVTTGTAEFAAPEVVNNRAVGFYTDMWSVGILAYT
IDFGLAAKLDPRKETVKVTTGTAEFAAPEVVASEPVGFYTDMWSVGVLTYI
IDFGLAAKLDPRETVKVTTGTAEFAAPEVVANEPVGFYTDMWSVGVLAYT
IDFGLAARLDPRETVKVTTGTAEFAAPEVVANEPVGFYTDMWSVGVLAYT
IDFGLTARKLDPRNPVKVTTGTAEFAAPEIASCGNPVGYFTDMWSVGVLSYI
IDFGLAARKLDPRQTVKVTTGTAEFAAPEVVASEPVGFYTDMWSVGVLTYI
IDFGLAARLDPRETVKVITGTAEFAAPEVVANEPVGFYTDMWSIGVLTYI
IDFGLASKLDPRDTVKVTTGTAEFAAPEVVANEPVGYYTDMWSVGVLAYT
IDFGLAAKLDPRDTVKVTTGTAEFAAPEVVANEPVGYYTDMWSVGVLAYT
IDFGLTARLDPEKNPVKVTTGTAEFAAPEIASCGNPVGYFTDMWSVGVLSYI
IDFGLTARKLDPRNPVKVTTGTAEFAAPEIASCGNPVGYFTDMWSVGVLSYI
IDFGLTSKLDPRKNPVKVTTGTAEFAAPEIASCGNPVGYFTDMWSVGVLAYT
IDFGLAAKRKLDPRDTVKVTTGTAEFAAPEVVANEPVGYYTDMWSVGVLAYT
IDFGLAAKLDPRDTVKVTTGTAEFAAPEVVANEPVGFYTDMWSIGVLAYT
IDFGLAAKLNPRKDTVKVTTGTAEFAAPEVVTGEPVGFYTDMWSVGVLAYT
IDFGLTARLDPEKNPVKVTTGTAEFAAPEIASCGNPVGYFTDMWSVGVLSYI
IDFGLTARKLDPRQIVKVTTGTAEFAAPEVASNQPIGFYTDMWSVGVLTYI
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Figure S6. Sequence analysis suggests that twitchin kinase is likely to be an active
protein kinase in most nematodes.

Sequence alignment of the catalytic domain of twitchin kinase orthologs from 47
nematode species indicating conservation of 6 residues or motifs known to be crucial for
protein kinase activity (highlighted or boxed in color). The roles or names of these motifs

are indicated in the top row.
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Figure S7. unc-22 are promoters expressed in body wall muscle, pharyngeal muscle
and/or vulva muscle.

As depicted on WormBase, unc-22 has 9 isoforms that include the protein kinase domain.
To investigate their expression patterns in adults, we generated transgenic worms
expressing VENUS driven by each upstream sequence of unc-22. As shown, isoforms (A,
B, F, G, H, and I) share the same initiator codon, and this promoter reporter is expressed
in body wall and vulva muscles. In contrast, the isoform D promoter reporter is only
expressed in pharyngeal muscles. For isoforms C and D, promoter reporters are expressed

in body wall and pharyngeal muscles.



