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Aurora Kinase and Checkpoint Signaling 
Budding yeast Aurora (Ipl1) kinase activates the spindle checkpoint by creating unattached 
kinetochores [1, 2]. This response, to inappropriately attached kinetochores, is central to the 
error-correction process and is widely conserved [3, 4].  Our data shows that Ark1 activity is 
required to maintain a spindle checkpoint arrest even in the presence of unattached kinetochores 
(Figure 1), demonstrating that it must also have direct checkpoint signaling functions to maintain 
effective inhibition of Cdc20-APC.  These observations are consistent with earlier fission yeast 
[5] and Xenopus findings [6].  In the latter it was shown, in both Xenopus extracts and XTC cells, 
that Aurora B was required for maintenance of the spindle checkpoint arrest in cells with 
disrupted spindles. 

Why is Aurora B activity not required for the response to unattached kinetochores in 
budding yeast or tissue culture cells [3, 4, 7]?  All the studies that came to this conclusion rely on 
conditional alleles (ipl1-ts), RNAi or small molecule inhibition of Aurora B activity, and thus 
there is no guarantee that Aurora kinase activity was completely inhibited. In addition, we note 
that whilst ZM447439 treatment had little effect in the short term on vertebrate cells arrested 
with nocodazole, after longer periods the checkpoint arrest was profoundly compromised [3]. 
Perhaps residual Aurora B activity was sufficient for checkpoint signaling in these experiments 
where many kinetochores were unattached? Alternatively, two recent reports have proposed that 
Aurora A kinase could have a role in vertebrate spindle checkpoint signaling [8, 9], so it could be 
that Ark1 functions are carried out by distinct Aurora kinases in vertebrates.  Note, there is no 
evidence that Ark1 has Aurora A-like spindle assembly functions in S. pombe.  Perhaps fission 
yeast is simply different, with a more significant checkpoint role for Aurora kinase than other 
systems, but the Xenopus data argues against this.  Further work will be necessary to clarify this 
issue.  

We propose that Aurora kinase contributes to spindle checkpoint signaling in two ways: 
(A) indirectly, by destabilising kinetochore-microtubule attachments that fail to produce tension 
[2], and (B) by directly phosphorylating checkpoint components such as Mad3p [10] and thereby 
enhancing the “wait-anaphase” signal.  We propose that certain Mad/Bub modifications need to 
be removed, by PP1Dis2, before the APC can be activated (see Figure 3). 
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Table S1. Fission Yeast Strains Used in This Study 
yVV1381 h+ ark1-as3::hyg+ cdc13-GFP::LEU2 nda3-KM311 
yVV1437 Lid1-TAP::G418 ark1-as3::hygB+ Mad2-GFP::his3+ Mad3-GFP::his3+ nda3-KM311 
yVV1388 ark1-as3::hygB+ cdc13-GFP::LEU2 dis2∆::ura4+ nda3-KM311 
yVV1420 ark1-as3::hygB+ cdc13-GFP::LEU2 par1∆::G418 nda3-KM311 
yVV1435 ark1-as3::hygB+ cdc13-GFP::LEU2  sds21∆::leu2+ nda3-KM311 
yVV1439 ark1-as3::hygB+ cdc13-GFP::LEU2 clp1∆::ura4+ nda3-KM311 
yVV429 cdc13-GFP::LEU2 cut12-CFP::G418 nda3-KM311 
yVV1369 cdc13-GFP::LEU2 mad2∆::ura4+ cut12-CFP::G418 nda3-KM311 
yVV54  h+ nda3-KM311 
yVV1215 h+ dis2∆::ura4+ nda3-KM311 



 
Figure S1. Ark1 Inhibition Also Leads to APC Activation at 32˚C 
To rule out that cyclin B degradation upon Ark1 inhibition is a side-effect of growing cells at 
18˚C, cells expressing the Shokat allele of Ark1 (ark1-as3) were first arrested at 18˚C for 6 
hours, then released at 32˚C in the presence of 50µg/mL of the microtubule-depolymerising drug 
carbendazim (CBZ) for 15 minutes. The culture was then split in two and the Ark1 inhibitor 
1NMPP1 was added to one of the two cultures. The percentage of “escaped” cells was then 
counted as in Figure 1. 
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