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SUPPLEMENTAL EXPERIMENTAL PROCEDURES 
 Strains - JJ739 (hmp-1(zu242)/dpy-11(e244), unc-76(e911) V); JJ743 (hmp-1(zu244)/dpy-11(e244), unc-76(e911) 
V); JJ937 (hmp-1(zu349)/daf-11(m84ts), sma-1(e30) V); JJ1172 (hmp-1(zu402)/daf-11(m84ts), sma-1(e30) V); JJ1102 
(hmp-1(zu365)/daf-11(m84ts), sma-1(e30) V); JJ1106 (hmp-1(zu399)/daf-11(m84ts), sma-1(e30) V); JJ1191 (hmp-
1(zu404)/daf-11(m84ts), sma-1(e30) V); JJ1193 (hmp-1(zu406)/daf-11(m84ts), sma-1(e30) V); SU401 (+/nT1(qIs51) IV; 
hmp-1(zu278)/nT1(qIs51) V; jcEx110 (pJS434(hmp-1::gfp), pRF4(rol-6(su1006)))), SU402 (hmp-1(zu278)/hmp-1(zu278) 
V; jcEx110), SU407 (+/nT1(qIs51) IV; hmp-1(zu278)/nT1(qIs51) V; jcEx113 (pSM10(hmp-1::gfpΔ315-494), pRF4(rol-
6(su1006)))), SU408 (hmp-1(zu278)/hmp-1(zu278) V; jcEx113), SU409 (+/nT1(qIs51) IV; hmp-1(zu278)/nT1(qIs51) V; 
jcEx114 (pSM13(hmp-1::gfpΔ710-904), pRF4(rol-6(su1006)))), SU412 (jcEx116 (pSM5(hmp-1::gfpΔ194-306), 
pRF4(rol-6(su1006))), SU419 (jcEx123 (pSM21(hmp-1::gfpΔ13-185), pRF4(rol-6(su1006))), SU420 (jcEx124 
(pSM17(hmp-1::gfpΔ13-72), pRF4(rol-6(su1006))), SU422 (jcEx126 (pSM15(hmp-1::gfpΔ504-904), pRF4(rol-
6(su1006))), SU425 (jcEx130 (pSM2(hmp-1::gfpΔ315-904), pRF4(rol-6(su1006))), SU446 (+/nT1(qIs51) IV; hmp-
1(zu278)/nT1(qIs51) V; jcEx123), SU449 (+/nT1(qIs51) IV; hmp-1(zu278)/nT1(qIs51) V; jcEx124), SU452 (+/nT1(qIs51) 
IV; hmp-1(zu278)/nT1(qIs51) V; jcEx116), SU455 (+/nT1(qIs51) IV; hmp-1(zu278)/nT1(qIs51) V; jcEx130), SU462 
(+/nT1(qIs51) IV; hmp-1(zu278)/nT1(qIs51) V; jcEx126). 
 Primers - hmp-1::gfpΔ13-72 (pSM17), SM23REV (5’-GTTGAAATACGCATGAGAATTGCC-3’) and SM4 (5’-
CCAATTGCAAACAGTGATCCACGC-3’); hmp-1::gfpΔ13-185 (pSM21), SM23REV (5’-
GTTGAAATACGCATGAGAATTGCC-3’) and SM6 (5’-GTTCGACGACGAGCCATTGATTTG-3’); hmp-1::gfpΔ194-
306 (pSM5), SM7REV (5’-CAAATCAATGGCTCGTCGTCGAAC-3’) and SM8 (5’-
GTTAGTGGTTCTGCTTCAATTGCC-3’); hmp-1::gfpΔ315-494 (pSM10), SM9REV (5’-
GGCAATTGAAGCAGAACCACTAAC-3’) and SM10 (5’-GCTCTTGACAATATCACTACTTTGGAC-3’); hmp-
1::gfpΔ315-904 (pSM2), SM9REV (5’-GGCAATTGAAGCAGAACCACTAAC-3’) and SM14 (5’-
GAGACGGGTCGTGATAGTGACGACGAG-3’); hmp-1::gfpΔ504-904 (pSM15), SM11REV (5’-
GTCCAAAGTAGTGATATTGTCAAGAGC-3’) and SM14 (5’-GAGACGGGTCGTGATAGTGACGACGAG-3’); hmp-
1::gfpΔ710-904 (pSM13), SM13REV (5’-GGCAACTTCTCTTTCGAATCGTGTTTG-3’) and SM14 (5’-
GAGACGGGTCGTGATAGTGACGACGAG-3’); hmp-1(fe4), ES17 (5’-GACTCTGCAATGTTTCTTATTCAAACG-
3’) and ES18REV (5’-CGTTTGAATAAGAGACATTGCAGAGTC-3’); hmp-1(fe29), ES11 (5’-
CCGTCGTCCTAAAGCCAACAGTGTACG-3’) and ES12REV (5’-CGTACACTGTTGGCATTAGGACGACGG-3’); 
hmp-1(fe27), ES9 (5’-GAGTATGACAGAATGCACAAGAGGTTGTGG-3’); hmp1ex1/3S (5'-
CTTCTTTATCGTGCGCCTTC-3'); hmp1ex1/3AS (5'-TTGTTCTCACCGTCTCCATC-3); hmp1ex4/5S (5'-
AATGACCACCGCGAGTTCAG-3'); hmp1ex4/5AS (5'-GCTTTTACAGCTCGTGGCAC-3'); hmp1ex6-1 (5'-
AGCTCTAGACTGAAGCCATG-3'); hmp1ex6-2 (5'-CAGCCGTTATCGTCTGTACG-3'); hmp1ex7-1 (5'-
TGCTCGAATGCTTGGAATTC-3'); hmp1ex7-2 (5'-TTATAGAGGGATCCTTGATTC-3'); hmp1ex8-1 (5'-
TGTATTCAACGAACGCCGAC-3'); hmp1ex8-2 (5'-CGGGCATATAAAGGATGTGTG-3'). 
 
 
SUPPLEMENTAL FIGURE LEGENDS 
 
SUPPLEMENTAL FIGURE S1. Strong loss-of-function (LOF) hmp-1 alleles exhibit morphogenetic failure during 
embryogenesis. (A-AA) Time course of representative wildtype (WT) and homozygous mutant embryos from each allele 
with DIC microscopy. Anterior is left, dorsal is up. Scale bar is 10 µm. (A-I) WT and homozygous mutants all complete 
ventral enclosure (0 min). (J-R) WT and mutant embryos elongate to 1.5-fold (55 min), but unlike WT, which continues to 
elongate to 4-fold (S), the mutants then retract dorsally and exhibit dorsal folds in the epidermis (T-AA, white arrow) 
indicative of strong zygotic LOF mutants.  
 
SUPPLEMENTAL FIGURE S2. Strong LOF hmp-1 mutants are 100% embryonic lethal but exhibit variations in the 
overall time of death. (A) Representative DIC confocal image of a hatchoid (star, no egg shell) next to a dead egg (arrow 
points to egg shell). Scale bar is 10 µm. Carets denote dorsal humps. “Hatchoid” refers to embryos that have lived long 
enough to secrete enzymes that degrade the eggshell but eventually die where they were laid. (B) Embryonic lethality 
counts. Each hmp-1 allele is maintained as a heterozygote, therefore only 25% of the progeny are expected to be 
homozygous mutants. The Total Dead includes both Fail to Hatch and Hatchoids. The Total Progeny includes both the 
Total Dead and the surviving larva. The % Hatchoid is calculated by dividing the Hatchoids by the Total Progeny. The 
Total % Dead is calculated by dividing the Total Dead by the Total Progeny. 
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SUPPLEMENTAL FIGURE S3. Strong LOF mutations and fe4 suppressors occur in highly conserved regions of 
HMP-1/α-catenin. A detailed analysis of the mutations in the C-terminal actin binding domain using a multiple sequence 
alignment. Unless specified, sequences are of epithelial α-catenin in the species listed. Dark blue = conserved in at least 
five of the six sequences examined; medium blue = conserved in four of the species examined; light blue = conserved in 
three of the species examined; white = conserved in two or less species examined. 
 
SUPPLEMENTAL FIGURE S4. FRAP indicates amino acids 315-494 aid HMP-1 mobility. A co-plot of the point 
means for fluorescence recovery for HMP-1::GFP (n=6) and HMP-1(Δ315-494)::GFP (n=8). Error bars indicate standard 
error. Data summarized in Figure 8. Data collected past 100 s for HMP-1(Δ315-494)::GFP is not shown on this graph for 
consistency with HMP-1::GFP; however, the final percent mobile fraction is accurately indicted in Figure 8. 
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SUPPLEMENTAL TABLE 1. Strong LOF hmp-1 alleles 
 

Allele Amino acid change Codon change Strain 

zu242 Unknown Unknown JJ739 

zu244 Δ687-742 Δ2058-2225 bp JJ743 

zu349 Unknown Unknown JJ937 

zu365 Gln826Ochre CAA-TAA JJ1102 

zu399 Gln794Amber CAG-TAG JJ1106 

zu402 Val802Met GTG-ATG JJ1172 

zu404 Gln433Ochre CAA-TAA JJ1191 

zu406 Arg187Opal CGA-TGA JJ1193 
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SUPPLEMENTAL TABLE 2. Intragenic suppressors of hmp-1(fe4) 
 

Allele Amino acid change Codon change Strain 

fe91 PE113 

fe241 
Trp861Opal TGG - TGA 

PE225 

fe26 Arg862Opal CGA - TGA PE230 

fe133 Thr745Lys ACA - AAA PE82 

fe221 PE108 

fe251 
Gly738Ser GGT - AGT 

PE226 

fe23 Glu734Lys GAA – AAA PE109 

fe27 Phe735Cys TTC – TGC PE231 

fe28 Ala821Thr TGC - TAC PE232 

fe292 Asn853Lys AAT - AAA 

fe302 Ala879Val GCT - GTT 
PE235 

fe31 Thr736Ile ACA - ATA PE236 

fe323 Thr745Ile ACA - ATA PE245 
1 Independently isolated, identical mutations. 2These mutations were recovered  
in the same strain. 3Same codon affected by independent mutations. 
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