


 
 

 

 

Figure 3. KLP-7MCAK promotes meiotic central spindle assembly and polar 

body extrusion. 

(A) KLP-7MCAK depletion leads to central spindle microtubule disorganization 

during meiotic anaphase. Scale bar, 5 m. (B-E) Montage of still images from a 

live imaging experiments in GFP-tagged β-tubulin (B), GFP-tagged ASPM-1Asp (C), 

GFP-tagged CYK-4MgcRacGAP (D), GFP-tagged SPD-1PRC1 (E), and mCherry-tagged 
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H2B-expressing oocytes during anaphase I (Left). Scale bar, 2 m. The time 

interval between consecutive strips is 20 s. Quantifications of microtubule 

average intensity on chromosomes (red) or in the central spindle region (green) 

during anaphase are shown on the right. The quantified regions of interest are 

schematized in the top row. (F) Montage of still images from a live imaging 

experiment in GFP-tagged NMY-2myosin II and mCherry-tagged H2B-expressing 

oocytes during anaphase I (Left).  Scale bar, 5 m. Timings are relative to 

anaphase I onset. Quantification of the GFP-tagged NMY-2myosin II average 

intensity during anaphase I in a region of interest surrounding the chromosomes 

and the anaphase central spindle is shown on the right. p values associated with 

Figure 3 are indicated in Table S1. Error bars represent the s.e.m. 
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Figure 4. KLP-7MCAK prevents formation of ectopic cortical microtubule 

asters that generate extra spindle poles. 

(A) Pseudocolored images from a live imaging experiment in GFP-tagged β-

tubulin-expressing oocytes showing the ectopic cortical asters after KLP-7MCAK 

depletion. Magnifications of a cortical region (white dashed box) are shown on 

the right. Arrows in the KLP-7MCAK image point to cortical asters. (B) 

Quantification of the cortical aster number 20 s before anaphase onset in control 

and KLP-7MCAK-depleted oocytes. Error bars represent the s.e.m. Unpaired t-test 

with Welch's correction was used to determine significance (P<0.0001). (C) 

Quantification of the cortical average intensity of GFP::β-tubulin over time in the 

indicated conditions. Error bars represent the s.e.m. (D) Pseudocolored still 

images from a live imaging experiment in GFP-tagged β-tubulin expressing 

oocytes showing cortical asters movements and incorporation in the meiosis I 

spindle. Timings are relative to the first time point shown. (E) Pseudocolored 

images from a live imaging experiment in GFP-tagged ASPM-1Asp-expressing 

oocytes showing the ectopic cortical asters after KLP-7MCAK depletion. Arrows in 

the KLP-7MCAK image point to cortical asters. Scale bar, 5 m. (F) Quantification of 

the cortical aster number 20 s before anaphase onset in control and KLP-7MCAK-
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depleted oocytes. Error bars represent the s.e.m. Unpaired t-test with Welch's 

correction was used to determine significance (P<0.0001). 
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zygotes 100 s after NEBD with or without spd-5(RNAi). Error bars represent the 

s.d. Unpaired t-test with Welch's correction was used to determine significance 

(P<0.0001). (C) Immunostaining of kinetochores (Ndc80) and microtubules in 

control or MCAK-depleted HeLa cells incubated or not for 3 hours in 300 nM 

nocodazole or 45 min after nocodazole washout. Ectopic MTOCs are observed in 

MCAK-depleted cells only after nocodazole washout. Scale bar, 5 m. (D) 

Quantification of the MTOC number in control or MCAK-depleted cells before 

nocodazole treatment. (p=0.0837) or 45 min after nocodazole washout 

(p<0.0001). Unpaired t-test with Welch's correction was used to determine 

significance. Error bars represent the s.d. (E) Model of the kinesin-13-dependent 

ectopic microtubule assembly when centrosome activity is low or absent. In 

controls (Right), the centrosomes incorporate most of the free tubulin and thus 

act as a microtubule polymerization-buffering system. The free tubulin 

concentration is low and does not allow spontaneous microtubule aster 

formation at distance from the centrosomes. In absence of centrosomes, the free 

tubulin concentration is high enough to allow spontaneous ectopic microtubule 

aster formation (Left), unless Kinesin-13 is active and destabilizes these ectopic 

asters (Middle). 
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Movie	
  S1.	
  In	
  utero	
  live	
  imaging	
  of	
  immobilized	
  worms	
  expressing	
  GFP-­‐tagged	
  β-­‐

tubulin	
  and	
  mCherry-­‐tagged	
  H2B.	
  Scale	
  bar,	
  10	
  µm.	
  

Development 144: doi:10.1242/dev.147504: Supplementary information
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http://movie.biologists.com/video/10.1242/dev.147504/video-1


Movie	
  S2.	
   In	
  utero	
  live	
  imaging	
  of	
  an	
  immobilized	
  worm	
  expressing	
  GFP-­‐tagged	
  

KLP-­‐7MCAK.	
  Scale	
  bar,	
  10	
  µm.	
  

Development 144: doi:10.1242/dev.147504: Supplementary information
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http://movie.biologists.com/video/10.1242/dev.147504/video-2


Movie	
   S3.	
   In	
  utero	
   live	
   imaging	
   of	
   immobilized	
  worms	
   expressing	
   GFP-­‐tagged	
  

ASPM-­‐1Asp	
  and	
  mCherry-­‐tagged	
  H2B.	
  Scale	
  bar,	
  10	
  µm.	
  

Development 144: doi:10.1242/dev.147504: Supplementary information
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http://movie.biologists.com/video/10.1242/dev.147504/video-3


Movie	
   S4.	
   In	
  utero	
   live	
   imaging	
   of	
   immobilized	
  worms	
   expressing	
  GFP-­‐tagged	
  

LMN-­‐1Lamin1	
  and	
  mCherry-­‐tagged	
  β-­‐tubulin.	
  Scale	
  bar,	
  10	
  µm.	
  

Development 144: doi:10.1242/dev.147504: Supplementary information
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http://movie.biologists.com/video/10.1242/dev.147504/video-4


Movie	
   S5.	
   Live	
   imaging	
   of	
   fertilized	
   oocytes	
   expressing	
   GFP-­‐tagged	
   β-­‐tubulin	
  

and	
  mCherry-­‐tagged	
  H2B.	
  Scale	
  bar,	
  10	
  µm.	
  

Development 144: doi:10.1242/dev.147504: Supplementary information
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http://movie.biologists.com/video/10.1242/dev.147504/video-5


Movie	
   S6.	
  Live	
  imaging	
  of	
  oocytes	
  expressing	
  GFP-­‐tagged	
  CYK-­‐4MgcRacGAP	
  (Left),	
  

GFP-­‐tagged	
   SPD-­‐1PRC1	
   (Middle)	
   or	
   GFP-­‐tagged	
   NMY-­‐2myosin	
   II	
   (Right),	
   and	
  

mCherry-­‐tagged	
  H2B.	
  Scale	
  bar,	
  10	
  µm.	
  

Development 144: doi:10.1242/dev.147504: Supplementary information
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http://movie.biologists.com/video/10.1242/dev.147504/video-6


Movie	
  S7.	
  FRAP	
  experiment	
  in	
  fertilized	
  oocytes	
  expressing	
  GFP-­‐tagged	
  β-­‐tubulin.	
  

Scale	
  bar,	
  10	
  µm.	
  

Development 144: doi:10.1242/dev.147504: Supplementary information
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http://movie.biologists.com/video/10.1242/dev.147504/video-7


SUPPLEMENTAL� TABLE� S1	
  –	
  p	
  values	
  for	
  Figure	
  3 �

Chromosomes Control vs klp-7(RNAi) 
0 s 100 s 200 s 300 s 

β-tub p=0.0002 p<0.0001 p<0.0001 p<0.0001 
ASPM-1 p=0.0009 p<0.0001 p<0.0001 p<0.0001 
CYK-4 p=0.6608 p=0.5646 p=0.0010 p=0.0023 
SPD-1 p=0.5971 p=0.0675 p=0.0028 p=0.0094 
�
�
Central Spindle Control vs klp-7(RNAi) 

0 s 100 s 200 s 300 s 
β-tub p<0.0001 p=0.0021 p=0.1251 p=0.0197 
ASPM-1 p<0.0001 p=0.0016 p=0.4725 p=0.3638 
CYK-4 p=0.3475 p=0.0015 p=0.011 p=0.0426 
SPD-1 p=0.3004 p=0.0024 p=0.7895 p=0.3464 
 
 
 Control vs klp-7(RNAi) 

0 s 100 s 200 s 300 s 400s 
NMY-2 p=0.0241 p=0.0010 p=0.0005 p=0.0086 p=0.2718 
� �

Development 144: doi:10.1242/dev.147504: Supplementary information
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SUPPLEMENTAL� TABLE� S2	
  –	
  C.	
  elegans � strains	
  used	
  in	
  this	
  study	
  

*[unc-­‐119(ed3)?]� was� present� in� the� parental� strains,� but� these� strains� have� not� been� directly�

sequenced� to� determine� if� the� unc-­‐119 � gene� contains� the� ed3	
  mutation.� �

Strain	
   Genotype	
  

N2	
   Wild	
  Type	
  (Ancestral	
  N2	
  Bristol)	
  

JCC483	
  
ojIs1[Ppie-­‐1::GFP::tbb-­‐2::3’tbb-­‐2];	
  unc-­‐119(ed3)III?;	
  	
  

ltIs37[pAA64;	
  Ppie-­‐1::mCherry::his-­‐58;	
  unc-­‐119	
  (+)]IV*	
  

JDU320	
  
klp-­‐7(tm2143);	
  ijmSi41[pJD457;	
  Pmex-­‐5::GFP::klp-­‐7b	
  reencoded::3’tbb-­‐2;	
  cb-­‐unc-­‐

119(+)]I;	
  ijmSi41[pJD456;	
  Pmex-­‐5::mCherry::tbb-­‐2::3’tbb-­‐2]II;	
  unc-­‐119(ed3)	
  III?*	
  

JDU106	
  
ijmSi7	
  [pJD348;	
  Pmex-­‐5::GFP::tbb-­‐2::3’tbb-­‐2;	
  mCherry::his-­‐11::3’tbb-­‐2;	
  cb-­‐unc-­‐

119(+)]I;	
  mat-­‐2(ax76)II;	
  unc-­‐119(ed3)III?*	
  

JDU316	
  
klp-­‐7(tm2143);	
  ojIs1[Ppie-­‐1::GFP::tbb-­‐2::3’tbb-­‐2];	
  unc-­‐119(ed3)	
  III?;	
  	
  

ltIs37[pAA64;	
  Ppie-­‐1/mCherry::his-­‐58;	
  unc-­‐119	
  (+)]	
  IV*	
  

JDU115	
  

ijmSi11	
  [pJD359;	
  Pmex-­‐5::spd-­‐1::sfGFP::3’spd-­‐1;	
  cb-­‐unc-­‐119(+)]II;	
  unc-­‐

119(ed3)III?;	
  ijmSi25	
  [pJD425;	
  Pmex-­‐5::TagRFP::zen-­‐4::3’tbb-­‐2;	
  cb-­‐unc-­‐

119(+)]III;	
  ltIs37	
  [pAA64;	
  Ppie-­‐1::mCherry::his-­‐58;	
  unc-­‐119	
  (+)]IV*	
  

JDU384	
  
unc-­‐119(ed3)	
  III?;	
  ltIs37	
  [pAA64;	
  Ppie-­‐1::mCherry::his-­‐58;	
  unc-­‐119	
  (+)]	
  IV;	
  	
  

zuIs45[Pnmy-­‐2::nmy-­‐2::GFP::3’nmy-­‐2;	
  	
  unc-­‐119(+)]	
  V*	
  

JDU385	
  
unc-­‐119(ed3)	
  III?;	
  ltIs37	
  [pAA64;	
  Ppie-­‐1::mCherry::his-­‐58;	
  unc-­‐119	
  (+)]	
  IV;	
  	
  

ltIs16[pASM07;	
  Ppie-­‐1::GFP::cyk-­‐4::3’tbb-­‐2;	
  unc-­‐119	
  (+)]*	
  

JDU293	
  
ijmSi65	
  [pJD528;	
  Pmex-­‐5::sfGFP::aspm-­‐1::3’tbb-­‐2;	
  cb-­‐unc-­‐119(+)]	
  II;	
  	
  

unc-­‐119(ed3)	
  III?;	
  ltIs37	
  [pAA64;	
  Ppie-­‐1::mCherry::his-­‐58;	
  unc-­‐119	
  (+)]	
  IV*	
  

JDU184	
  
unc-­‐119(ed3)	
  III?;	
  ijmSi49	
  [pJD479;	
  Pmex-­‐5::GFP::lmn-­‐1::3’tbb-­‐2]I	
  ;	
  	
  	
  

ijmSi41	
  [pJD456	
  _Pmex-­‐5::mCherry::tbb2::3’tbb-­‐2]II*	
  

JDU180	
  
ijmSi40	
  [pJD457;	
  Pmex-­‐5::GFP::klp-­‐7b	
  reencoded::3’tbb-­‐2;	
  cb-­‐unc-­‐119(+)]I;	
  	
  

ijmSi31	
  [pJD446	
  _Pmex-­‐5_mCherry::his11::3’tbb-­‐2]II;	
  	
  unc-­‐119(ed3)	
  III?*	
  

Development 144: doi:10.1242/dev.147504: Supplementary information
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SUPPLEMENTAL� TABLE� S3� �

Primers��� d	
  templates	
  used	
  for	
  dsRNA	
  production �

*Lowercase� letters� denote� T3� and� T7� sequences� included� for� RNA� synthesis�

Gene	
   Primer� 1*	
   Primer� 2*	
   Template	
  
Final�

[C]�

(μg/μl)	
  K11D9.1	
  

(klp-­‐7)	
  

5'� aattaaccctcactaaagg	
  

TGATCTGGAATATGGCGTGA� 3'	
  

5'� taatacgactcactatagg	
  

GTGCTTCTGCCAACAAACG� 3’	
  
N2� cDNA	
   1	
  

K11D9.1	
  

(klp-­‐7)	
  

5'� � aattaaccctcactaaagg�

CCATGCTAATGTCTTCACACG� 3'	
  

5'� taatacgactcactatagg�

CCGCTGAAATGGATACGAGT� 3'	
  
N2� cDNA	
   1.3	
  

W01B6.9�

(ndc-­‐80)	
  

5’� aattaaccctcactaaagg�

GATGACAAGTACATTCAGAGATTATA

CAAATGATC� 3’�

�

5’� taatacgactcactatagg�

GTGGTTCAAGATTCATTTGAATATTAA

GTCCACTG� 3’�

�

N2� cDNA� 2.6�

C02F5.1�

(knl-­‐1)	
  

5’� aattaaccctcactaaagg�

AATCTCGAATCACCGAAATGTC� 3’�

�

5’� taatacgactcactatagg�

TTCACAAACTTGGAAGCCGCTG� 3’�

�

N2� gDNA� 1.5�

F56A3.4�

(spd-­‐5) �

5’� aattaaccctcactaaagg�

TGTCGCAACCAGTTCTGAAT� 3’�

�

5’� � taatacgactcactatagg�

ATGGAGGCAAATTGTTGCTG� 3’�

�

N2� gDNA� 1.1�

Development 144: doi:10.1242/dev.147504: Supplementary information
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