
C. remanei MSVPKKRKSDVHIDSCARDDSDHQTKKDK-HWFEE-AEQNGENRRGSIFKGIFKKMKSSASLKSSNKGTSSSKLETLANETQLSINSESSVTSVESGPSSLVPNIAKNAVLRTFVNRESF
C. elegans MSAPKKRKSDIHSD--DRDHADHQTKKEK-HWFEEKSEQNGENRRSSIFKGFLKKVKSSTTLKSTNKSASSSKMDTIANETHLSITSESSITSVESCHSAQFPNVAKNAMLRTLVNRDSF
C. briggsae MSAPKKRKSDIHIDLCARDEADHKSKKEKTNWHHE-EQV--ENRRGSFLKGIINKVKSTASLKTLNRGPSTSKLETIANDTQLSIKSESSVTSVESGPSTLVPNIAKNAQLRSFVNRDSF
C. japonica MSAPKKRKSDVHN------------------------ESNGENRRTSIFKGLFKKMKSSTTLRSTNKAASTSKLELMHNDTQLSINSESSVTSAESSVASIVPNINKNAALRTFVNRDSF
C. brennerei M-LPKKRKSDVH---------DH----------------NGENRRSSKGGGIRSLFKRAKSSMNLRKTQSTSKLEPVMDDTLMSINSESSVTSAESGPSSLVSNIARNSMLRTFVNRDSC
invariant *  ******* *                             **** *   *     *            * **       *  ** **** ** **       *   *  **  *** *

C. remanei TPVPPSNEVEPTDPFLLPTVGGSKQESTSRMEDSISISSHMSVDTIGSNHTIDEDSVSIGSASAFCTPSRNSLQRNGLRASSRSVSGIDG--DDDMPPALFRSLCNSAVRRVPNSKLLEN
C. elegans TPVPPPDGES-VTFI-LPEIGSSKLEFTSKMDDAISIESRMSI---GSCHTIDEDSASIGSTSVFCTPSRNPLMRNGLRMSTRSVPENQ---DD-MPPALFRSLCNSAVRRVPTSKS-EG
C. briggsae TPVPPLDSDEKQDVFVMPTVGGSKSESTNKMEDSISISSHMSVDTIGSNHAIDEDAISIGSTSVFCTPSRNPLQRNGLRMSTRSVPGGDAD-DDDTQHSLFRSLCNSA-RRLPNSKL-EA
C. japonica TPVPPIDNDE-ADKLELPIAGISKQDATARMEDSISISSQMSIDTIGSAHTIDEDSLSIGSTSAFCTPSRHPMHRTGLRMSTRSVPDWQG--DE-LKPALFRSLCNSAVRRVPTSKS-EG
C. brennerei TPVPPPDG---PDTFDMPSAGGLKQESLNKMEDSLSISSHMSIDTIGSSHGIEEDSMSIGSASAYCTPSRNPLQRTSLRTSTRSVPGFRADSDDELQPALFRSLCNSAVRR-PNNKA--E
invariant *****            *  *  *      * *  ** * **    ** * * **  **** *  *****    *  ** * ***       *      ********* ** *  *

C. remanei GNNQMRRSMRMTIQKRNLSTKSMEDVPEEEEATG-VISTAVIRMSAPIA-EEEC--EEQFGGAKEFFDSNITS-HDESADEGTASISRLSTASESRASTGGTSLGRKSSIFRKFFNGKD-
C. elegans GGTPMRRSMRMSIQKRNLSSKNMEDVPEEEALTV--SNSSI-RVDAPIA-EEDE---EVFGAAKEYFDNNVTSHND-SADEGTCSMSRLSTTSERASGVGGSSIGRRSSIFRKIFPGKSE
C. briggsae GSTPMRRSMRMAIQKRNLSTKSMEDVPEEEEAAGGVITTATIRMSAPIAEEEES--GEQFGAAKEFFDGNITS-HDESADEGSASISRLSTASVT--SCSGHSIGRKSSIFRKIFNPKD-
C. japonica GSTPMRRSMRMSMQKRVLNSKSMEDVPEEEALTV--SSISV--IDAPIA-EEEEDCEEKFGGAKEFFAKNVISPNDESVDEGQTILSRLSTSSEAKISTGASSVGRKNSIFRKMFPGKHE
C. brennerei FAAPMRRSMRMSIQKRNVSSMNMADVPEEEEAAP-VANSSMRVVSEPIQ-EEE---EEQFGAAKDFFDKNITS-HDESADEGTSSISRLSTTSESRASAAGFSIGRKSSFFRKVFSGKSE
invariant     *******  ***      * ******                **  **     * ** **  *  *  *  * * ***    ***** *         * **  * *** *  *

C. remanei ----KERRLSEVF----HNAEPST--STERRGSILSFTNDCSFA-GGMPSASVSASVGNVSISSVASSESVQKPKMRKKNPSTSNLTQRLSSVFRRSSSTANK-DDDFFC----PSTQST
C. elegans S---KDRRMS-----DNNQASEQYMDKKSRRASVVSFNEFTS-----VSGLSVNDS---ASKNPKDLTESPQQPKLRKKTASSSNLSQRISSVFRMGSNSTVKLNEYVPSPIV---SQSS
C. briggsae ----RERRLSDVF----HGPTSST--SNERRASIISFTNDCSFAAGGMTSASASAT--NVSMTSVASTESQQKPKIRKKAPSTSNLTQRLSSVFRRSSTSANK-DDDMIG----PHSQS-
C. japonica T---KERRLSEVFPSDYHPADSASENTRGRRASIVSFTNDCSIG---VDVSRVNAS---VSVSSLASNDSMQKPKLRKKTPSTSNLTQRLSSVFRRNSSSAFK-DEF---------SDGN
C. brennerei GGGGKERRMSDVF----HGLESSA--SKDRRSSMVSFTNDCSFT-GGGVGATSNSN---VSVSSIASSDSAKKPKMRKKAPSTSNLTQRLSSVFRRSSSSTVK-DDDLFGGLSTTTTTSS
invariant       ** *                   ** *  **    *                  *        *   ** ***  * *** ** *****  *    *

C. remanei RRNTLTGYSSISSGIGSIASGVSDQGYGTIGSRNGHSISRNGSKRDDENKRERSRRLIDRIIISDIPASDLLKIKLEQIRRKDRDDSDEMFETQMKGSTSLNSFSQSEYLNFDVVAVDLK
C. elegans RRNTLTGNSSISSGVGSIASGTSDQGYGTIGSRSGQSISRCGSRRDDEGKKERTRRLLDRIIISDVPAGELLKLKIEQVKKQKQLEMDELFETQLT----------ESSSSDTSQSENLQ
C. briggsae RRSTLTGYSSISSGIGSIASGVSDQGYGTIGSRNGQSISRSGSKRDDQNKRERSRRLLDRIIISEIPAEDLLRMKVEQMKRKEEE------------ADTSTCISENELLNFDVVAVDVK
C. japonica RRNTLNGYSSISSGIGSIASGISDSGYSMTSRNGGQSISRNGSKREDENKRERSQRLLDRIIISDVPAGELLKMKMEILKKRDQKVMNEQFETQLV--------------SFIYGIHSIR
C. brennerei RRNTLTGYSSISSGIGSIASAASDQGYGTIGSRNGQSISRSGSKRDDEMKRERTRRMIDRIIISDVPASELLKMKAEQMRKHDEKEIDGTREKE----------TESSFLDFDVVAVDLK
invariant ** ** * ****** *****  ** **       * **** ** * *  * **  *  ******  **  **  * *

C. remanei HDGTPF---------SSTAASYVDEKIIKMVKEDMHSNFRPDRCGSVTDCEPNLVYV-QPE--HPQILRGPNDSIASNSDPSSELLRNVRNGLHNSIEEWKKISSTRESSTMLIYPTFCQ
C. elegans FDVVAVDIKADGSPFSTTAATFMDSELSKRVKEEIVSNYRPDRCGSITEYEPELVFVMPEQP--QASLKSLNDSVSSNADINLDHLRNVRSGLCKSIEEWKRITKMRESSTMLIYPMFCQ
C. briggsae ADGSPF---------SSTAATFVDDRVKKMVKDEIRANYRPDRCGSVTDCEPDLVFL-IPE----QTVRGPNDSIISNSDPNSDLLRNVRNGLCKSIEEWKKISTGRDLSTMLIYPTFCQ
C. japonica RDYTFIFRNAE------RRSTIIDEKIENTVRNEVM--FRPDRCGTITDCEPELIFVCQEPT--PSIQKNPNDSMCSNLDVNSDLLRNVRSGLCKSIEEWKKLSDSRESSTMLIYPMFCQ
C. brennerei PDGTPF---------STTAATFVDESLGRLVKEEIRSNYRPDRCGSITDHHPELVFV-IPEPSQPNIGGKLNDSISSN-DVTSDLLRNVRSGLHKAIEEWKKITSDRNASTMLIYPMFCQ
invariant  *                     *      *        ******  *   * *                 ***  ** *     ***** **   *****     *  ******* ***

C. remanei SEEEWDSQATIDAIFMMLDSILQNVRRWRPNGKCILAGLTPSNVSLLREKYDKLKESVEQTER-----DGP--GSSFEDVDIQSISSTSTVFGKHM--
C. elegans SEEEWDSKGTIDAIFLMLDGILMNTKRWMPNGKCILAGVTPNNVILLRNKFDELKLSVAISE-S----DGPA--SSNDDFDTQSTASTSTVFGAKI--
C. briggsae SEDEWDSPATIDAIFTMLDSIMCNVKRWRKNGKCILAGLTPTNVRLLQKEYNRLKESVEQTER-----DGP--PTT-DDIDSQSITSTSTVFGKNM--
C. japonica SEAEWDSKATIDAIFLMLDGILLNARRWRANGKCILAGLTPNNVRLLKEKYDEVKQSVLMTEVP----DGPI--SSVDDLDVQSITSNSTIFGTKI
C. brennerei SEDEWDSKATIDSMFMMLDSILMNAKRWKPNGKCILAGITASNVQLLQEKYEDLRQSVATTATSTDSVDGALSVSTYDDLDTQSITSNSTMFGAKMM
invariant ** ****  ***  * *** *  *  **  ******** *  ** **         **          **        * * **  * ** **

Figure S1. Sequence alignment of NOP-1 orthologs. NOP-1 orthologs from five Caenorhabditis species 
were aligned using the Cobolt multiple alignment server (http://www.ncbi.nlm.nih.gov/tools/cobalt/). 
Ascension numbers are as follows C. remanei (XM_003110707.1), C. briggsae (XP_002641172), C. 
brennerei (EGT35718; note this sequence contains a pentapeptide, deleted from the alignment that 
results from a splice donor site that is likely incorrect (GFSI vsdfe KGR), C. elegans (CCD68773), C. 
japonica (manually assembled from ABLE01026101).
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Figure S2. Immunolocalization of NOP-1. Control and nop-1(it142) embryos were fixed and immu-
nolabeled with antibodies directed against tubulin and a C-terminal NOP-1 peptide. This epitope is 
located C-terminal to the premature stop codon in nop-1(it142).
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Figure S3. NOP-1 and CYK-4 promote accumulation of RhoA effectors during pseudocleavage and cytoki-
nesis. Images were acquired as described in figures 3 and 4. The accumulation of cortical NMY-2::GFP 
during pseudocleavage (A) and cytokinesis (B), the accumulation of cortical GFP::ANI-1 during cytokinesis 
(C), and the accumulation of cortical GFP::Utrophin were quantified as described in the methods section. 
Error bars represent S.E.M. ** indicates p < 0.01.



rfl
-1

(o
r1

98
ts

)
no

p-
1(

R
N

A
i);

rfl
-1

(o
r1

98
ts

)

PseudocleavageRuffling

Figure S4. Images from a time-lapse sequences rfl-1(or198ts) and, 
rfl-1(or198ts);nop-1(RNAi) embryos during polarization. rfl-1 embryos are hypercon-
tractile forming ectopic pseudocleavage furrows (white arrows), whereas the contrac-
tility is absent in rfl-1(or198ts);nop-1(RNAi) embryos. Scale bar represents 10 μm.
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Figure S5. Anillin recruitment is ECT-2 dependent. (A) Cortical confocal images of GFP::Anillin in control, 
nop-1(it142), ect-2(RNAi), nop-1(it142);ect-2(RNAi) embryos at the indicated times after anaphase onset. 
(B) Quantitation of the accumulation of cortical GFP::ANI-1 from embryos like those in (A). Depletion of 
ECT-2 all but eliminates recruitment of GFP::ANI-1. Error bars represent ± SEM.
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Figure S6. Validation of RhoA reporter. (A) Cortical confocal images of GFP::AHPH in embryos depleted of NMY-2, 
ECT-2 or cyk-4(or749ts) embryos depleted of NOP-1. (B) Accumulation of GFP::AHPH at the midplane of embryos 
depleted of ECT-2, RGA-3/4, ANI-1, or NMY-2 by RNAi. For the quantitative analysis, we restricted the analysis of NMY-
2-depleted embryos to those which furrow to completion, but exhibit pronounced delays in furrowing (~100s). Indicated 
times represent min:sec following anaphase onset. Scale bar 10 μm. (C) Box-whisker plot of the equatorial accumulation 
of GFP::AHPH of embryos as shown in (A). ** indicates p < 0.01. 



Table S1. Worm strains used in this study.  

Strain # Genotype 
N2 Ancestral N2 Bristol strain; “wild-type” 
KK725 nop-1(it142)III 
MG586 mgSi2[Cb-UNC-119(+) GFP::NOP-1] II; unc-119(ed3) III 
MG593 nop-1(it142)III; mgSi2[Cb-UNC-119(+) GFP::NOP-1] II 

MG532 
zuIs45 [nmy-2::NMY-2::GFP + unc-119(+)] V; tjls57 [pie-1::mCherry::HIS-58; 
unc-119(+)] 

MG576 
nop-1(it142) III; zuIs45 [nmy-2::NMY-2::GFP + unc-119(+)] V; tjls57 [pie-
1::mCherry::HIS-58; unc-119(+)] 

MG542 
ltIs28 [pASM14; pie-1::GFP-TEV-STag::ani-1; unc-119 (+)]; tjls57 [pie-
1::mCherry::HIS-58; unc-119(+)] 

MG567 
nop-1(it142); ltIs28 [pASM14; pie-1::GFP-TEV-STag::ani-1; unc-119 (+)]; tjls57 
[pie-1::mCherry::HIS-58; unc-119(+)] 

MG589 mgSi3[cb-UNC-119 (+) GFP::UTROPHIN]II 
JH2754 ect-2(ax751) II 

OD239 
cyk-4(or749)III; ltIs38 [pAA1; pie-1/GFP::PH(PLC1delta1) unc-119 (+)]III; 
ltIs37[pAA64; pie-1::mCHERRY::HIS-58; unc-119 (+)]IV 

MG512 cyk-4(or749)  nop-1(it142)III 

MG520 
cyk-4(or749)III; zuIs45[nmy-2::NMY-2::GFP + unc-119(+)]V; ltIs37[pAA64; pie- 
1::mCHERRY::HIS-58; unc-119 (+)] 

MG612 
cyk-4(or749)III; ltIs28 [pASM14; pie-1::GFP-TEV-STag::ani-1; unc-119 (+)]; 
tjls57 [pie-1::mCherry::his-58; unc-119(+)] 

MG628 
cyk-4(or749)III; mgSi3[cb-UNC-119 (+) GFP::UTROPHIN]II; ltIs37[pAA64; pie- 
1::mCHERRY::HIS-58; unc-119 (+)]IV 

DH244 zyg-9(b244)II 
MG636 mgSi5[cb-UNC-119 (+) GFP::ANI-1(AH+PH)]II; nop-1(it142) III 

MG637 
cyk-4(or749)/unc-64(e246)III; mgSi5[cb-UNC-119 (+) GFP::ANI-1(AH+PH)]II; 
tjls57 [pie-1::mCherry::HIS-58; unc-119(+)] 

MG617 mgSi5[cb-UNC-119 (+) GFP::ANI-1(AH+PH)]II 
OD58  unc-119(ed3) III; ltIs38 [pAA1; pie-1::GFP::PH(PLC1delta1); unc-119 (+)] 
MG481 nop-1(it142)III; ltIs38 [pAA1; pie-1::GFP::PH(PLC1delta1); unc-119 (+)] 
JH2647 axIs1928 [mCherry::par-6]. oxIs1182 [GFP::par-2] 
JH2657 ect-2(ax751) II; axIs1928 [mCherry::par-6]. oxIs1182 [GFP::par-2] 
MG596 nop-1(it142)III; axIs1928 [mCherry::par-6]. oxIs1182 [GFP::par-2] 
EU626 rfl-1(or198) III. 
 


