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Supplementary Figure 12. BUB-1::GFP immunoprecipitation and selected MS spectra 

of peptides containing phospho serine 283. 

A. Embryo extracts from wild type (N2) and BUB-1::GFP worms were immunoprecipitated 

using a GFP nanobody coupled to magnetic beads. The inputs and immunoprecipitates were 

resolved on SDS-PAGE and subject to BUB-1 western blot. BUB-1::GFP is readily pulled 

down form the extracts, whereas untagged BUB-1 is not. Note the size difference due to the 

GFP tag. MW marker is shown on the right side. 

B. Seleted MS spectra without (top), with one (middle), or with two (bottom) trypsin 

miscleavages are shown.   
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Supplementary Figure 13. Kinase domain in BUB-1 does not regulate targeting of 

B56αPPTR-1 regulatory subunit in meiosis I. 

A. PPTR-1 and chromosome dynamics were followed in wild type and BUB-1K718R,D847N 

oocytes expressing PPTR-1::GFP and mCherry::histone. Inset numbers represent the time 

relative to metaphaseI in seconds. Scale bar, 2 µm. See Supp. Movie 19. 

B. PPTR-1::GFP levels were measured throughout meiosis I in wild type and BUB-

1K718R,D847N oocytes and the mean ± s.e.m is shown in the graph. 
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Supplementary Table 1. Percent Identity (%) Matrix of the full length sequence alignment of mammalian B56 isoforms and C.elegans orthologues PPTR-1 
and PPTR-2 .Created with Clustal Omega version 2.1.  
 

 PPTR-1 B56b1 B56b2 B56e2 B56e3 B56e1 B56a2 B56a1 PPTR-2 B56d1 B56d2 B56d3 B56g4 B56g5 B56g1 B56g2 B56g3 

PPTR-1  60.12 60.08 66.67 71.87 66.59 68.30 63.35 52.26 54.81 56.10 60.17 60.42 57.75 64.48 63.27 59.27 

B56b1 60.12  97.56 72.17 73.66 71.83 71.79 69.77 56.36 62.75 63.85 67.13 65.28 64.47 66.21 67.13 64.44 

B56b2 60.08 97.56  71.86 73.66 71.52 71.79 69.28 56.59 62.53 63.62 67.13 64.78 63.97 65.68 66.59 63.94 

B56e2 66.67 72.17 71.86  99.74 99.78 78.21 77.49 59.87 66.16 67.60 70.49 67.62 67.81 69.14 69.88 68.75 

B56e3 71.87 73.66 73.66 99.74   79.80 79.80 63.94 71.36 71.36 71.36 73.70 72.38 72.82 73.70 72.38 

B56e1 66.59 71.83 71.52 99.78   78.23 77.52 59.66 65.88 67.28 70.12 67.10 67.27 68.58 69.30 68.19 

B56a2 68.30 71.79 71.79 78.21 79.80 78.23  99.07 60.84 67.92 69.14 69.14 71.53 69.56 70.74 71.78 69.79 

B56a1 63.35 69.77 69.28 77.49 79.80 77.52 99.07  56.49 63.35 64.97 68.00 66.74 66.37 68.35 69.30 67.49 

PPTR-2 52.26 56.36 56.59 59.87 63.94 59.66 60.84 56.49  62.31 61.76 66.19 63.55 60.66 68.97 66.25 62.74 

B56d1 54.81 62.75 62.53 66.16 71.36 65.88 67.92 63.35 62.31  99.65 98.19 79.07 75.68 81.29 80.00 76.72 

B56d2 56.10 63.85 63.62 67.60 71.36 67.28 69.14 64.97 61.76 99.65  98.39 79.72 77.37 82.46 81.05 77.63 

B56d3 60.17 67.13 67.13 70.49 71.36 70.12 69.14 68.00 66.19 98.19 98.39  84.40 81.72 87.62 85.71 81.72 

B56g4 60.42 65.28 64.78 67.62 73.70 67.10 71.53 66.74 63.55 79.07 79.72 84.40  94.57 93.00 93.81 93.61 

B56g5 57.75 64.47 63.97 67.81 72.38 67.27 69.56 66.37 60.66 75.68 77.37 81.72 94.57  92.87 94.64 95.23 

B56g1 64.48 66.21 65.68 69.14 72.82 68.58 70.74 68.35 68.97 81.29 82.46 87.62 93.00 92.87  99.77 98.44 

B56g2 63.27 67.13 66.59 69.88 73.70 69.30 71.78 69.30 66.25 80.00 81.05 85.71 93.81 94.64 99.77  99.79 

B56g3 59.27 64.44 63.94 68.75 72.38 68.19 69.79 67.49 62.74 76.72 77.63 81.72 93.61 95.23 98.44 99.79  
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Markers / mutants Strain Number Genotype Source

SUR-6::GFP OD4579 sur-6(lt183[GFP::loxP::3xFlag::sur-6]) I this study

SUR-6::GFP; mCherry::histone FGP354 sur-6(lt183[GFP::loxP::3xFlag::sur-6])I; ltIs37[pAA64; pie-1p::mCherry::his-58; unc-119 (+)]IV this study

GFP::tubulin; mCherry::histone OD868 ltSi220[pOD1249/pSW077; Pmex-5::GFP::tbb-2::operon_linker::mCHerry::his-11; cb-unc-119(+)]I
Wang et al, 2015 

(PMID: 24217623)

GFP::tubulin; mCherry::histone; bub-1(L282A;V285A) FGP339
ltSi220[pOD1249/pSW077; Pmex-5::GFP::tbb-2::operon_linker::mCHerry::his-11; cb-unc-119(+)]I; bub-1(syb1936[bub-

1((L282A;V285A)])I this study

GFP::tubulin; mCherry::histone; pptr-2D FGP369 pptr-2(ok1467)V; ltSi220[pOD1249/pSW077; Pmex-5::GFP::tbb-2::operon_linker::mCHerry::his-11; cb-unc-119(+)]I this study

GFP::tubulin; mCherry::histone; bub-1(K718R;D847N) FGP337
ltSi220[pOD1249/pSW077; Pmex-5::GFP::tbb-2::operon_linker::mCHerry::his-11; cb-unc-119(+)]I; bub-1(syb1746[bub-

1((K718R;D847N)]) this study

GFP::tubulin; mCherry::histone; bub-1(L282A;V285A;K718R;D847N) FGP402
ltSi220[pOD1249/pSW077; Pmex-5::GFP::tbb-2::operon_linker::mCHerry::his-11; cb-unc-119(+)]I; bub-1(syb1936,syb2383[bub-

1(L282A;V285A,K718R;D847N)]I this study

bub-1(S283A); GFP::tubulin; mCherry::histone FGP500 bub-1(syb2396[bub-1((S283A)])I;ltSi220[pOD1249/pSW077; Pmex-5::GFP::tbb-2::operon_linker::mCHerry::his-11; cb-unc-119(+)]I this study

IFY-1::GFP; mCherry::histone JAB222 ify-1(erb-82[ify-1::linker::GFP])II;ltIs37[pAA64; pie-1p::mCherry::his-58; unc-119 (+)]IV; unc-119(ed3)??? this study

IFY-1::GFP; mCherry::histone; bub-1(L282A;V285A) FGP405
ify-1(erb-82[ify-1::linker::GFP])II; ltIs37 [pAA64; pie-1p::mCherry::his-58; unc-119 (+)]IV; unc-119(ed3)???;                                                                 

bub-1(syb1936[bub-1(L282A;V285A)])I this study

GFP::MDF-1; mCherry::histone OD2920 unc-119(ed3)?III; ltIs37[pAA64; pie-1p::mCherry::his-58; unc-119 (+)]IV; mdf-1(lt39[gfp::tev::loxP::3xFlag::mdf-1])V 
Kim et al, 2017   

(PMID: 28698300)

GFP::MDF-1; mCherry::histone; bub-1(K718R;D847N) FGP434
unc-119(ed3)?III; ltIs37[pAA64; pie-1p::mCherry::his-58; unc-119 (+)]IV; mdf-1(lt39[gfp::tev::loxP::3xFlag::mdf-1])V;                                                         

bub-1(syb1746[bub-1((K718R;D847N)])I this study

GFP::MDF-1; mCherry::histone; bub-1(L282A;V285A) FGP426
unc-119(ed3)?III; ltIs37[pAA64; pie-1p::mCherry::his-58; unc-119 (+)]IV; mdf-1(lt39[gfp::tev::loxP::3xFlag::mdf-1])V;                                                        

bub-1(syb1936[bub-1(L282A;V285A)])I this study

GFP::PAA-1; mCherry::histone FGP438 paa-1(syb2267[GFP::linker::paa-1]III; ltIs37[pAA64; pie-1p::mCherry::his-58; unc-119 (+)]IV this study

GFP::PAA-1; mCherry::histone; bub-1(L282A;V285A) FGP388 paa-1(syb2267[GFP::linker::paa-1]III; ltIs37 [pAA64; pie-1p::mCherry::his-58; unc-119 (+)]IV; bub-1(syb1936[bub-1((L282A;V285A)])I this study

GFP::PAA-1; mCherry::histone; bub-1(K718R;D847N ) FGP413 paa-1(syb2267[GFP::linker::paa-1]III; ltIs37 [pAA64; pie-1/mCHERRY::his-58; unc-119 (+)]IV; bub-1(syb1746[bub-1((K718R;D847N)])I this study

GFP::PAA-1; mCherry::histone; bub-1(L282A;V285A;K718R;D847N ) FGP443
paa-1(syb2267[GFP::linker::paa-1]III; ltIs37 [pAA64; pie-1/mCHERRY::his-58; unc-119 (+)]IV; bub-1(syb1936,syb2383[bub-

1(L282A;V285A,K718R;D847N)]I this study

GFP::PAA-1; mCherry::histone; bub-1(S283A ) FGP445
paa-1(syb2267[GFP::linker::paa-1]III; ltIs37 [pAA64; pie-1/mCHERRY::his-58; unc-119 (+)]IV; bub-1(syb1936,syb2383[bub-1(bub-

1(syb2396[bub-1((S283A)])I)]I this study

GFP::PAA-1; mCherry::histone; pptr-2Δ FGP387 paa-1(syb2267[GFP::linker::paa-1]III; ltIs37 [pAA64; pie-1/mCHERRY::his-58; unc-119 (+)]IV; pptr-2(ok1467)V this study

PPTR-1::GFP OD3600 pptr-1(lt89[pptr-1::gfp])V 
Kim et al, 2017   

(PMID: 28698300)

PPTR-1::GFP; mCherry::histone FGP344 pptr-1(lt89[pptr-1::gfp])V; ltIs37 [pAA64; pie-1p::mCherry::his-58; unc-119 (+)]IV this study

PPTR-1::GFP; mCherry::histone; bub-1(K718R;D847N) FGP349 pptr-1(lt89[pptr-1::gfp])V; ltIs37 [pAA64; pie-1p::mCherry::his-58; unc-119 (+)]IV; bub-1(syb1746[bub-1((K718R;D847N)])I this study

PPTR-1::GFP; mCherry::histone; bub-1(L282A;V285A) FGP350 pptr-1(lt89[pptr-1::gfp])V; ltIs37 [pAA64; pie-1p::mCherry::his-58; unc-119 (+)]IV; bub-1(syb1936[bub-1((L282A;V285A)])I this study

PPTR-1::GFP; mCherry::histone; san-1Δ FGP379 pptr-1(lt89[pptr-1::gfp])V;ltIs37 [pAA64; pie-1p::mCherry::his-58; unc-119 (+)]IV; san-1(ok1580) I this study

PPTR-1::GFP; mCherry::histone; bub-1(L282A;V285A;K718R;D847N ) FGP400 pptr-1(lt89[pptr-1::gfp])V; bub-1(syb1936,syb2383[bub-1(L282A;V285A,K718R;D847N)]I this study

PPTR-1::GFP; mCherry::histone; bub-1(S283A ) FGP441 pptr-1(lt89[pptr-1::gfp])V; ltIs37 [pAA64; pie-1/mCHERRY::his-58; unc-119 (+)]IV; bub-1(syb2396[bub-1((S283A)])I this study

PPTR-2::GFP OD3424 pptr-2(lt91[pptr-2::gfp])V 
Kim et al, 2017   

(PMID: 28698300)

PPTR-2::GFP; mCherry::histone FGP317 pptr-2(lt91[pptr-2::gfp])V; ltIs37[pAA64; pie-1p::mCherry::his-58; unc-119 (+)]IV this study

PPTR-2::GFP; mCherry::histone; bub-1(K718R;D847N) FGP323 pptr-2(lt91[pptr-2::gfp])V; ltIs37[pAA64; pie-1p::mCherry::his-58; unc-119 (+)]IV; bub-1(syb1746[bub-1((K718R;D847N)])I this study

PPTR-2::GFP; mCherry::histone; bub-1(L282A;V285A) FGP324 pptr-2(lt91[pptr-2::gfp])V; ltIs37[pAA64; pie-1p::mCherry::his-58; unc-119 (+)]IV; bub-1(syb1936[bub-1((L282A;V285A)])I this study

PPTR-2::GFP; mCherry::histone; san-1Δ FGP380 pptr-2(lt91[pptr-2::gfp])V; ltIs37[pAA64; pie-1p::mCherry::his-58; unc-119 (+)]IV; san-1(ok1580) I this study

PPTR-2::GFP; mCherry::histone; bub-1(L282A;V285A;K718R;D847N ) FGP398 pptr-2(lt91[pptr-2::gfp])V; bub-1(syb1936,syb2383[bub-1(L282A;V285A,K718R;D847N)]I this study

PPTR-2::GFP; mCherry::histone; bub-1(S283A ) FGP447 pptr-2(lt91[pptr-2::gfp])V; ltIs37 [pAA64; pie-1/mCHERRY::his-58; unc-119 (+)]IV; bub-1(syb2396[bub-1((S283A)])I this study

GFP::ASPM-1; mCherry::histone EU2876 or1935[GFP::aspm-1] I; itIs37[pie-1p::mCherry::H2B::pie-1 3′UTR + unc-119(+)] IV
Connolly AA, et al. J 
(PMID: 26370499)

PPTR-2::GFP; mCherry::histone FGP477 pptr-2(lt91[pptr-2::gfp])V; bqSi189[lmn-1p::mCherry::his-58 + unc-119(+)]II this study

PPTR-2::GFP; mCherry::histone; sgo-1Δ FGP478 pptr-2(lt91[pptr-2::gfp])V; bqSi189[lmn-1p::mCherry::his-58 + unc-119(+)]II; sgo-1(fq48)IV this study

PPTR-1::GFP; mCherry::histone FGP479 pptr-1(lt89[pptr-1::gfp])V; bqSi189[lmn-1p::mCherry::his-58 + unc-119(+)]II this study

PPTR-1::GFP; mCherry::histone; sgo-1Δ FGP480 pptr-1(lt89[pptr-1::gfp])V; bqSi189[lmn-1p::mCherry::his-58 + unc-119(+)]II; sgo-1(fq48)IV this study
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Markers / mutants Alelle Primers (5'-3') primer 
name 

Restriction 
enzyme 

bub-1(L282A;V285A); 
bub-1(L282A;V285A);(K718R;D847N) 

bub-1(syb1936[bub-1((L282A;V285A)])I; 
bub-1(syb1936,syb2383[bub-1 

(L282A;V285A,K718R;D847N)]I 

ATGGAATATCGATTGAGGAGTTTC fgp_153 
NsiI 

CAATTTCGGGTTGTACTTCAGA fgp_154 

bub-1(S283A) bub-1(syb2396[bub-1((S283A)])I 
ATGGAATATCGATTGAGGAGTTTC fgp_153 

HhaI CAATTTCGGGTTGTACTTCAGA fgp_154 

bub-1(K718R;D847N) bub-1(syb1746[bub-1((K718R;D847N)])I 
GATGTGTCTTGTGCGTCCTC fgp_125 

BmrI 
CCAGTCCGGAAGTGAATCA fgp_126 

pptr-2D pptr-2(ok1467)V 
ATCCTTGCTAAGCACAGTTGAAGT fgp_137 

  
CGTGAACGTGACTTTCTGAAGA fgp_138 

san-1Δ san-1(ok1580) I 

GAAACTGCACGCTTAAAGCTTG fgp_139 

  CTTTCCACGTTTCCCGTATC fgp_140 

GGGTGATTCGGCAGAAGA fgp_141 

PPTR-1::GFP pptr-1(lt89[pptr-1::gfp])V  

CCTCGGAGAGTACACAAGACC fgp_158 

  TGGAGTTGTCCCAATTCTTGTT fgp_2 

AGCAGCAGAAGACGAGAGAGT fgp_159 

PPTR-2::GFP pptr-2(lt91[pptr-2::gfp])V  

ACGCCCTCAAGATGTTCAT fgp_160 

  TGGAGTTGTCCCAATTCTTGTT fgp_2 

ACTGGGTAAGGAAGTCGAATCA fgp_161 

AID::GFP::GSP-2 gsp-2(syb545[AID::gfp::gsp-2])III 

TCTAATTGGGTTGTTTGAGCG fgp_53 

  TGGAGTTGTCCCAATTCTTGTT fgp_2 

TTTTCCCTGGTTTGGATCC fgp_54 
Supplementary Table 3. List of primers used for genotyping. 
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