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Plk1 bound to Bub1 contributes to spindle assembly checkpoint activity during mitosis

0DVDQRUL�,NHGD�DQG�.R]R�7DQDND


'HSDUWPHQW�RI�0ROHFXODU�2QFRORJ\��,QVWLWXWH�RI�'HYHORSPHQW��$JLQJ�DQG�&DQFHU��7RKRNX�

8QLYHUVLW\������6HLU\R�PDFKL��$RED�NX��6HQGDL��0L\DJL�����������-DSDQ

&RUUHVSRQGHQFH�DQG�UHTXHVWV�IRU�PDWHULDOV�VKRXOG�EH�DGGUHVVHG�WR�.�7���(�PDLO��NR]R�WDQDND�G�#WRKRNX�DF�MS�

7HO�DQG�)D[����������������



Supplementary Figure S1. Mps1 on kinetochores increases by downregulation of Plk1. (A) 

Efficiency of Plk1 depletion in HeLa cells. Lysates of cells transfected with two independent siRNAs 

DJDLQVW�3ON��ZHUH�VXEMHFWHG�WR�LPPXQREORW�DQDO\VLV�XVLQJ�DQ�DQWLERG\�DJDLQVW�3ON��RU�Į�WXEXOLQ���B) 

0SV��RQ�NLQHWRFKRUHV�LQFUHDVHV�LQ�3ON��GHSOHWHG�PLWRWLF�FHOOV��&HOOV�H[SUHVVLQJ�&(13�$�*)3��JUHHQ��
were transfected with siRNAs against Plk1 and arrested in mitosis by inhibiting Eg5. These cells were 

IL[HG�DQG�LPPXQRVWDLQHG�ZLWK�DQ�DQWLERG\�DJDLQVW�0SV���UHG���DQG�FRXQWHUVWDLQHG�ZLWK�'$3,�IRU�'1$�
�EOXH���6FDOH�EDU����ȝP��%R[HG�DUHDV�DUH�PDJQLILHG�LQ�WKH�ORZHU�OHIW�FRUQHU�RI�WKH�HDFK�SDQHO���C) Mps1 

OHYHOV�RQ�NLQHWRFKRUHV�LQ�FHOOV�GHSOHWHG�RI�3ON��WUHDWHG�ZLWK�(J��LQKLELWRU�,,,��$W�OHDVW�����NLQHWRFKRUHV�
SHU�FHOO����FHOOV��IURP�D�VLQJOH�H[SHULPHQW��UHSUHVHQWLQJ�WKUHH�LQGHSHQGHQW�H[SHULPHQWV��ZHUH�FRXQWHG�IRU�
each condition. Signal intensity in control cells was set as 1. Error bars represent S.E. *** P��������
�WZR�WDLOHG�t�WHVW����D��0SV��OHYHO�RQ�NLQHWRFKRUHV�LQ�FHOOV�WUHDWHG�ZLWK�RU�ZLWKRXW�%,������LQ�WKH�SUHVHQFH�
RI�QRFRGD]ROH�RU�(J��LQKLELWRU�,,,��6LJQDO�OHYHO�RI�NLQHWRFKRUH�0SV��LQ�HDFK�FHOO�ZDV�FODVVLILHG�LQ�WKUHH�
FDWHJRULHV��ORZ��PHGLXP��DQG�KLJK���)LIW\�FHOOV�ZHUH�FRXQWHG�IRU�HDFK�FRQGLWLRQ��7KH�H[SHULPHQWV�ZHUH�
UHSHDWHG�WKUHH�WLPHV��DQG�WKH�UHSUHVHQWDWLYH�GDWD�GHULYHG�IURP�D�VLQJOH�H[SHULPHQW�ZHUH�VKRZQ���E) 

0LFURWXEXOH�SHOOHWLQJ�DVVD\�ZLWK�3ON���DQG�RU�0SV��LQKLELWHG�FHOO�O\VDWHV��0LWRWLF�+H/D�FHOOV�VHOHFWLYHO\�
FROOHFWHG�E\�VKDNH�RII�SURFHGXUH�ZHUH�WUHDWHG�ZLWK�UHYHUVLQH�DQG�RU�%,������LQ�WKH�SUHVHQFH�RI���
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QRFRGD]ROH�RU�WD[RO�WRJHWKHU�ZLWK�0*�����&HOO�O\VDWHV�ZHUH�VHSDUDWHG�E\�FHQWULIXJDWLRQ��DQG�WKH�
VXSHUQDWDQW��6��DQG�SHOOHW��3��IUDFWLRQV�ZHUH�DQDO\]HG�E\�ZHVWHUQ�EORWWLQJ�ZLWK�DQ�0SV��DQWLERG\�RU�
DQWL�Į�WXEXOLQ�DQWLERG\��(F��+HF��LQWHUDFWLRQ�ZLWK�0SV���*)3�0SV��ZDV�H[SUHVVHG�LQ�+H/D�FHOOV�LQ�WKH�
SUHVHQFH�RU�DEVHQFH�RI�����Q0�UHYHUVLQH�DQG�RU�%,�������DQG�+HF��DVVRFLDWHG�ZLWK�*)3�0SV��ZDV�
GHWHFWHG�LQ�WKH�LPPXQRSUHFLSLWDWHV�XVLQJ�DQ�DQWL�*)3�DQWLERG\���G) Quantification of the binding ratio of 

+HF��WR�*)3�0SV��LQ��)���7KH�UDWLR�LQ�WKH�DEVHQFH�RI�NLQDVH�LQKLELWRUV�ZDV�VHW�DV����(UURU�EDUV�UHSUHVHQW�
6�'��RI�VHYHQ�LQGHSHQGHQW�H[SHULPHQWV��
P�������WZR�WDLOHG�t�WHVW���(H) Plk1 does not bind to Mps1. 

)ODJ�0SV��DQG�3ON���HLWKHU�ZLOG�W\SH��:7��RU�D�NLQDVH�GHDG�PXWDQW��'$���ZHUH�H[SUHVVHG�LQ�6I����FHOOV��
DQG�WKH�SXULILHG�SURWHLQV�ZHUH�VXEMHFWHG�WR�DQ�LPPXQRSUHFLSLWDWLRQ�ZLWK�DQ�DQWL�)ODJ�DQWLERG\��IROORZHG�
E\�ZHVWHUQ�EORW�DQDO\VLV�ZLWK�DQ�DQWL�3ON��RU�DQWL�)ODJ�DQWLERG\���I��0SV��GRHV�QRW�ELQG�WR�3ON��YLD�3%'��
6FKHPDWLF�GLDJUDPV�RI�3ON��GHOHWLRQ�PXWDQWV�XVHG�LQ�WKH�*67�SXOO�GRZQ�DVVD\�DUH�VKRZQ��7KH�ORFDWLRQ�
RI�NLQDVH�GRPDLQ�DQG�SROR�ER[�GRPDLQ��3%'��DUH�VKRZQ�LQ�EOXH�DQG�UHG��UHVSHFWLYHO\��0LWRWLF�+H/D�FHOO�
O\VDWHV�ZHUH�VXEMHFWHG�WR�D�*67�SXOO�GRZQ�DVVD\�XVLQJ�*67�WDJJHG�IXOO�OHQJWK�RU�WKH�1��RU�&�WHUPLQDO�
fragments of Plk1. Precipitates were analyzed by western blotting analysis with antibodies against Mps1 
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Supplementary Figure S2. Plk1 promotes phosphorylation of Mps1 on kinetochores. (A) Kinetochore 

ORFDOL]DWLRQ�RI�SKRVSKRU\ODWHG�0SV��LQ�3ON��LQKLELWHG�FHOOV��+H/D�FHOOV�WUHDWHG�ZLWK�RU�ZLWKRXW�%,������ZHUH�IL[HG�
DQG�LPPXQRVWDLQHG�ZLWK�DQ�DQWLERG\�DJDLQVW�SKRVSKRU\ODWHG�0SV��DW�7KU�����S7�����JUHHQ��RU�WRWDO�0SV���UHG���
'1$�ZDV�VWDLQHG�ZLWK�'$3,��EOXH���6FDOH�EDU����ȝP��%R[HG�DUHDV�DUH�PDJQLILHG�LQ�WKH�ORZHU�OHIW�FRUQHU�RI�WKH�HDFK�
panel. (B��4XDQWLILFDWLRQ�RI�SKRVSKRU\ODWHG�RU�WRWDO�0SV��RQ�NLQHWRFKRUHV��)OXRUHVFHQFH�LQWHQVLW\�RI�0SV��S7����
�JUHHQ���WRWDO�0SV���UHG���DQG�WKH�UDWLR�RI�0SV��S7����WR�WRWDO�0SV���\HOORZ��LQ�FHOOV�WUHDWHG�DV�LQ��$��DUH�VKRZQ��
6LJQDO�LQWHQVLW\�LQ�'062�WUHDWHG�FHOOV�DW�1(%'�ZDV�VHW�DV����0RUH�WKDQ�����NLQHWRFKRUHV�SHU�FHOO�ZHUH�TXDQWLILHG�
IRU�HDFK�FRQGLWLRQ��(UURU�EDUV�UHSUHVHQW�6�(��7KH�H[SHULPHQWV�ZHUH�UHSHDWHG�WKUHH�WLPHV��DQG�WKH�UHSUHVHQWDWLYH�GDWD��
REWDLQHG�IURP�D�VLQJOH�H[SHULPHQW�ZHUH�VKRZQ���C) Kinetochore localization of phosphorylated Mps1 in 

3ON��LQKLELWHG�FHOOV�LQ�WKH�SUHVHQFH�RI�QRFRGD]ROH�RU�(J��LQKLELWRU�,,,��+H/D�FHOOV�WUHDWHG�ZLWK�'062��QRFRGD]ROH��
RU�(J��LQKLELWRU�,,,�ZLWK�RU�ZLWKRXW�%,������ZHUH�LPPXQRVWDLQHG�DV�LQ��$���'1$�ZDV�VWDLQHG�ZLWK�'$3,��EOXH���
6FDOH�EDU����ȝP���D��4XDQWLILFDWLRQ�RI�SKRVSKRU\ODWHG�RU�WRWDO�0SV��RQ�NLQHWRFKRUHV�LQ�FHOOV�WUHDWHG�DV�LQ��&���
)OXRUHVFHQFH�LQWHQVLW\�RI�0SV��S7�����JUHHQ���WRWDO�0SV���UHG���DQG�WKH�UDWLR�RI�0SV��S7����WR�WRWDO�0SV���\HOORZ��
REWDLQHG�IURP�D�VLQJOH�H[SHULPHQW��UHSUHVHQWLQJ�WKUHH�LQGHSHQGHQW�H[SHULPHQWV��DUH�VKRZQ�DV�LQ��%���6LJQDO�LQWHQVLW\�
LQ�'062�WUHDWHG�FHOOV�ZLWKRXW�QRFRGD]ROH�DQG�(J��LQKLELWRU�,,,�ZDV�VHW�DV����$W�OHDVW����NLQHWRFKRUHV�SHU�FHOO�ZHUH�
TXDQWLILHG�IRU�HDFK�FRQGLWLRQ��(UURU�EDUV�UHSUHVHQW�6�(�



Supplementary Figure S3. Fate of mitotic HeLa cells treated with reversine- and/or BI-2536 (A) 

+H/D�FHOOV�VWDEO\�H[SUHVVLQJ�+�%�P&KHUU\�WUHDWHG�ZLWK���ȝ0�QRFRGD]ROH�ZLWK�RU�ZLWKRXW�
UHYHUVLQH�DQG�RU�%,������ZHUH�VXEMHFWHG�WR�OLYH�FHOO�LPDJLQJ��6HOHFWHG�EULJKW�ILHOG�DQG�
+�%�P&KHUU\�LPDJHV�ZHUH�VKRZQ��7LPH�LV�VKRZQ�LQ�PLQXWHV��DQG�WKH�WLPH�ZKHQ�WKH�REVHUYHG�FHOO�
URXQGHG�XS�ZDV�VHW�DV���PLQ��$UURZKHDGV�LQGLFDWH�+�%�P&KHUU\�VLJQDO�RI�REVHUYHG�FHOOV�GXULQJ�
WKH�UHFRUGLQJ��DQd�DVWHULVNV�VKRZ�WKH�WLPLQJ�RI�PLWRWLF�H[LW��IROORZHG�E\�PLWRWLF�FHOO�GHDWK�RU�
PLWRWLF�VOLSSDJH��6FDOH�EDU�UHSUHVHQWV����ȝP���B��4XDQWLILFDWLRQ�RI�FHOOV�H[KLELWLQJ�PLWRWLF�DUUHVW��
PLWRWLF�FHOO�GHDWK��RU�PLWRWLF�VOLSSDJH��3HUFHQWDJH�RI�FHOOV�WUHDWHG�DV�LQ��$��WKDW�VKRZHG�HDFK�FHOO�
IDWH�ZDV�VKRZQ��'DWD�ZHUH�GHULYHG�IURP�DW�OHDVW����FHOOV�SHU�FRQGLWLRQ�IURP�D�VLQJOH�H[SHULPHQW��
UHSUHVHQWLQJ�WKUHH�LQGHSHQGHQW�H[SHULPHQWV�
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Supplementary Figure S4. Plk1 is involved in SAC maintenance. (A) A graph showing cumulative 

IUHTXHQF\�RI�FHOOV�H[LWHG�IURP�PLWRVLV�LQ�WKH�SUHVHQFH�RI���ȝ0�QRFRGD]ROH�ZLWK�RU�ZLWKRXW�����Q0�
UHYHUVLQH�LQ�3ON��GHSOHWHG�FHOOV��$W�OHDVW����FHOOV�GHSOHWHG�RI�3ON��ZHUH�DQDO\]HG�IRU�HDFK�FRQGLWLRQ��7KH�
H[SHULPHQWV�ZHUH�UHSHDWHG�WKUHH�WLPHV��DQG�WKH�UHSUHVHQWDWLYH�GDWD�REWDLQHG�IURP�D�VLQJOH�H[SHULPHQW�
were shown. (B��([SUHVVLRQ�RI�&\FOLQ�%�LQ�QRFRGD]ROH�WUHDWHG�FHOOV�WUHDWHG�ZLWK�UHYHUVLQH��5HY��DQG�RU�
%,�������7RWDO�O\VDWHV�RI�PLWRWLF�+H/D�FHOOV�FROOHFWHG�GXULQJ�WKH�WLPH�FRXUVH�E\�VKDNH�RII�SURFHGXUH�DQG�
WUHDWHG�ZLWK�LQGLFDWHG�NLQDVH�LQKLELWRUV�WRJHWKHU�ZLWK���ȝ0�QRFRGD]ROH�ZHUH�VHSDUDWHG�E\�6'6�3$*(�
DQG�SUREHG�E\�ZHVWHUQ�EORWWLQJ�ZLWK�DQ�DQWL�&\FOLQ�%�DQWLERG\�RU�DQWL�Į�WXEXOLQ�DQWLERG\���C��)RUPDWLRQ�
RI�WKH�PLWRWLF�FKHFNSRLQW�FRPSOH[��0&&��LQ�FHOOV�WUHDWHG�ZLWK�UHYHUVLQH��5HY��DQG�RU�%,�������+H/D�
FHOOV�ZHUH�LQFXEDWHG�ZLWK�UHYHUVLQH�DQG�RU�%,������LQ�WKH�SUHVHQFH�RI���ȝ0�QRFRGD]ROH�DQG����ȝ0�
0*�����/\VDWHV�RI�PLWRWLF�FHOOV�FROOHFWHG�DV�LQ��%��ZHUH�VXEMHFWHG�WR�LPPXQRSUHFLSLWDWLRQ��,3��ZLWK�DQ�
DQWL�&GF���DQWLERG\��7RWDO�FHOO�O\VDWHV�DQG�,3V�ZHUH�VHSDUDWHG�E\�6'6�3$*(�DQG�SUREHG�E\�ZHVWHUQ�
blotting with antibodies as indicated.
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Supplementary Figure S5. Bub1, but not CLASP2 or CLIP-170, is involved in Mps1 and Knl1 

phosphorylation. (A��'HSOHWLRQ�RI�%XE���&/$63���DQG�&/,3�����ZLWK�51$L��&HOOV�WUDQVIHFWHG�ZLWK�
respective siRNAs were lysed and subjected to western blot analysis with antibodies as indicated. (B) 

3ON��ORFDOL]DWLRQ�RQ�NLQHWRFKRUHV�LQ�FHOOV�GHSOHWHG�RI�%XE���&/$63���DQG�&/,3������&HOOV�H[SUHVVLQJ�
&(13�$�*)3��JUHHQ��WUDQVIHFWHG�ZLWK�UHVSHFWLYH�VL51$V�ZHUH�WUHDWHG�ZLWK�QRFRGD]ROH�DQG�0*�����DQG�
LPPXQRVWDLQHG�ZLWK�DQWLERGLHV�DJDLQVW�3ON���UHG���'1$�ZDV�VWDLQHG�ZLWK�'$3,��EOXH���6FDOH�EDU����ȝP��



%R[HG�DUHDV�DUH�PDJQLILHG�LQ�WKH�ORZHU�ULJKW�FRUQHU�RI�WKH�HDFK�SDQHO���C) Quantification of Plk1 on 

NLQHWRFKRUHV��)OXRUHVFHQFH�LQWHQVLW\�RI�3ON��LQ�FHOOV�WUHDWHG�DV�LQ��%��REWDLQHG�IURP�D�VLQJOH�H[SHULPHQW��
UHSUHVHQWLQJ�WKUHH�LQGHSHQGHQW�H[SHULPHQWV��LV�VKRZQ��6LJQDO�LQWHQVLW\�LQ�'062�WUHDWHG�FHOOV�ZDV�VHW�DV�
���$W�OHDVW����NLQHWRFKRUHV�SHU�FHOO����FHOOV��ZHUH�PHDVXUHG�SHU�FRQGLWLRQ��(UURU�EDUV�UHSUHVHQW�6�(��
*P�������

P��������WZR�WDLOHG�t�WHVW�����D��0SV��ORFDOL]DWLRQ�RQ�NLQHWRFKRUHV�LQ�FHOOV�GHSOHWHG�RI�%XE���
&/$63���DQG�&/,3������&HOOV�H[SUHVVLQJ�&(13�$�*)3��JUHHQ��WUDQVIHFWHG�ZLWK�UHVSHFWLYH�VL51$V�
ZHUH�WUHDWHG�ZLWK�(J��LQKLELWRU�,,,��DQG�LPPXQRVWDLQHG�ZLWK�DQ�DQWLERG\�DJDLQVW�0SV���UHG���'1$�ZDV�
VWDLQHG�ZLWK�'$3,��EOXH���6FDOH�EDU����ȝP��%R[HG�DUHDV�DUH�PDJQLILHG�LQ�WKH�XSSHU�OHIW�FRUQHU�RI�WKH�HDFK�
panel. (E��4XDQWLILFDWLRQ�RI�0SV��RQ�NLQHWRFKRUHV��)OXRUHVFHQFH�LQWHQVLW\�RI�0SV��LQ�FHOOV�WUHDWHG�DV�LQ�
�'��LV�VKRZQ��6LJQDO�LQWHQVLW\�LQ�'062�WUHDWHG�FHOOV�ZDV�VHW�DV����$W�OHDVW����NLQHWRFKRUHV�SHU�FHOO�ZHUH�
TXDQWLILHG�SHU�FRQGLWLRQ��7KH�H[SHULPHQWV�ZHUH�UHSHDWHG�WKUHH�WLPHV��DQG�WKH�UHSUHVHQWDWLYH�GDWD�GHULYHG�
IURP�D�VLQJOH�H[SHULPHQW�ZHUH�VKRZQ��(UURU�EDUV�UHSUHVHQW�6�(��


P���������WZR�WDLOHG�t�WHVW����F-I) 

3KRVSKRU\ODWLRQ�RI�0SV��LQ�&/$63����)��RU�&/,3�������+��GHSOHWHG�+H/D�FHOOV��&HOOV�WUHDWHG�ZLWK�
QRFRGD]ROH�ZHUH�IL[HG�DQG�VWDLQG�ZLWK�DQWLERGLHV�DJDLQVW�SKRVSKR�7KU�����S7�����RI�0SV���UHG���'1$�
ZDV�VWDLQHG�ZLWK�'$3,��EOXH���6FDOH�EDU����ȝP��4XDQWLILFDWLRQ�RI�S7����VLJQDO�RI�0SV��RQ�NLQHWRFKRUHV�
LQ��)��DQG��+��ZHUH�VKRZQ�LQ��*��DQG��,���UHVSHFWLYHO\��$W�OHDVW����NLQHWRFKRUH�VLJQDO�SHU�FHOO�ZDV�
measured for 5 cells per condition. 7KH�H[SHULPHQWV�ZHUH�UHSHDWHG�WKUHH�WLPHV��DQG�WKH�UHSUHVHQWDWLYH�Gata 

REWDLQHG�IURP�D�VLQJOH�H[SHULPHQW�ZHUH�VKRZQ��)OXRUHVFHQFH�LQWHQVLW\�LQ�FHOOV�WUDQVIHFWHG�ZLWK�FRQWURO�
VL51$�ZDV�VHW�DV����Q�V���QRW�VLJQLILFDQW��WZR�WDLOHG�t�WHVW). (J-M) Phosphorylation of Knl1 at the MELT 

UHSHDW�LQ�&/$63����-��RU�&/,3�������/��GHSOHWHG�+H/D�FHOOV��&HOOV�H[SUHVVLQJ�&(13�$�*)3��JUHHQ��
WUDQVIHFWHG�ZLWK�HDFK�VL51$�ZHUH�WUHDWHG�ZLWK�QRFRGD]OH��IL[HG�DQG�VWDLQHG�ZLWK�DQWLERG\�DJDLQVW�
SKRVSKRU\ODWHG�0(/7�UHSHDW��S0(/7��UHG���'1$�ZDV�SUREHG�E\�'$3,��EOXH���6FDOH�EDU����ȝP��
4XDQWLILFDWLRQ�RI�S0(/7�VLJQDO�RQ�NLQHWRFKRUHV�LQ��-��DQG��/��REWDLQHG�IURP�D�VLQJOH�H[SHULPHQW��
UHSUHVHQWLQJ�WKUHH�LQGHSHQGHQW�H[SHULPHQWV��ZHUH�VKRZQ�LQ��.��DQG��0���UHVSHFWLYHO\��)OXRUHVFHQFH�
intensity of the pMELT was measured for at�OHDVW����NLQHWRFKRUHV�SHU�FHOO�IRU���FHOOV�SHU�FRQGLWLRQ��6LJQDO�
LQWHQVLW\�LQ�FHOOV�WUDQVIHFWHG�ZLWK�FRQWURO�VL51$�ZDV�VHW�DV����Q�V���QRW�VLJQLILFDQW��WZR�WDLOHG�t�WHVW�� 



A

Supplementary Figure S6. Fate of mitotic HeLa cells depleted of Bub1, CLASP2 or CLIP-170. (A) 

$�VHULHV�RI�VHOHFWHG�EULJKW�ILHOG�LPDJHV�IURP�D�OLYH�LPDJLQJ�RI�+H/D�FHOOV�GHSOHWHG�RI�%XE���&/$63��RU�
&/,3���� in the presence of 1 ȝ0�QRFRGD]ROH�ZLWK�RU�ZLWKRXW�����Q0�UHYHUVLQH��7LPH�LV�VKRZQ�LQ�
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PLQXWHV��DQG�WKH�WLPH�ZKHQ�WKH�REVHUYHG�FHOO�URXQGHG�XS�ZDV�VHW�DV���PLQ��$UURZKHDGV�LQGLFDWH�REVHUYHG�
FHOOV�GXULQJ�WKH�UHFRUGLQJ��DQd�DVWHULVNV�VKRZ�WKH�WLPLQJ�RI�PLWRWLF�H[LW��IROORZHG�E\�PLWRWLF�FHOO�GHDWK�RU�
PLWRWLF�VOLSSDJH��6FDOH�EDU�UHSUHVHQWV����ȝP��(B-D��*UDSKV�VKRZLQJ�FXPXODWLYH�IUHTXHQF\�RI�FHOOV�H[LWHG�
IURP�PLWRVLV�LQ�WKH�SUHVHQFH�RI���ȝ0�QRFRGD]ROH�DQG�����Q0�UHYHUVLQH��&HOOV�ZHUH�WUDQVIHFWHG�ZLWK�RU�
ZLWKRXW�VL51$V�IRU�%XE���%���&/$63���&���RU�&/,3������'���$W�OHDVW����FHOOV�ZHUH�TXDQWLILHG�SHU�
condition.�$OO�RI�WKH�JUDSKV�ZHUH�REWDLQHG�IURP�D�VLQJOH�H[SHULPHQW��UHSUHVHQWLQJ�WKUHH�LQGHSHQGHQW�
H[SHULPHQWV���E-G��4XDQWLILFDWLRQ�RI�FHOOV�H[KLELWLQJ�PLWRWLF�DUUHVW��PLWRWLF�FHOO�GHDWK�RU�PLWRWLF�VOLSSDJH��
3HUFHQWDJH�RI�FHOOV�WUHDWHG�DV�LQ��$��WKDW�VKRZHG�HDFK�FHOO�IDWH�ZDV�VKRZQ��'DWD�REWDLQHG�IURP�D�VLQJOH�
H[SHULPHQW��UHSUHVHQWLQJ�WKUHH�LQGHSHQGHQW�H[SHULPHQWV��ZHUH�GHULYHG�IURP�DW�OHDVW����FHOOV�SHU�
condition. 
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Supplementary Figure S7. Plk1 bound to Bub1 counteracts phosphatase activity for Knl1 

phosphorylation. (A��.QO��SKRVSKRU\ODWLRQ�DW�WKH�0(/7�UHSHDWV�LQ�%XE��GHSOHWHG�FHOOV�H[SUHVVLQJ�
VL51$�UHVLVWDQFH�%XE��FRQVWUXFWV�LQ�WKH�SUHVHQFH�RI�SKRVSKDWDVH�LQKLELWRUV��&HOOV�WUHDWHG�DV�LQ�)LJ���%��
DQG�FHOOV�H[SUHVVLQJ�%XE��7���$�ZHUH�H[SRVHG�WR����ȝ0�FDQWKDULGLF�DFLG�RU���ȝ0�WDXWRP\FLQ�EHIRUH�
IL[DWLRQ�WRJHWKHU�ZLWK����ȝ0�0*�����&HOOV�ZHUH�VWDLQHG�ZLWK�DQ�DQWLERG\�DJDLQVW�D�SKRVSKRU\ODWHG�
0(/7�UHSHDW��S0(/7��UHG��RU�*)3��JUHHQ���6FDOH�EDU����ȝP���B��4XDQWLILFDWLRQ�RI�.QO��S0(/7�VLJQDO�
RQ�NLQHWRFKRUHV��6LJQDO�LQWHQVLW\�RI�.QO��S0(/7�LQ�FHOOV�WUHDWHG�DV�LQ��$��ZDV�REWDLQHG�IURP�D�VLQJOH�
H[SHULPHQW��UHSUHVHQWLQJ�WKUHH�LQGHSHQGHQW�H[SHULPHQWV��DQG�PHDVXUHG�IURP�DW�OHDVW����NLQHWRFKRUHV�SHU�
cell (5 cells) per condition. Error bars represent S.E. *P�������


P���������WZR�WDLOHG�t�WHVW���



Supplementary Figure S8. Plk1 tethered to Mis12, not to Hec1, enhances Knl1 phosphorylation. (A) 

3KRVSKRU\ODWLRQ�RI�.QO��DW�WKH�0(/7�UHSHDW�LQ�FHOOV�HFWRSLFDOO\�H[SUHVVLQJ�*)3�0LV���3ON���&HOOV�
WUDQVIHFWHG�ZLWK�*)3�0LV���RU�*)3�0LV���3ON��FRQVWUXFW��FRQVWLWXWLYHO\�DFWLYH�IRUP��7���'��7'� or 

NLQDVH�GHDG�IRUP��'���$��'$���ZHUH�WUHDWHG�ZLWK�QRFRGD]ROH��IL[HG�DQG�VWDLQHG�ZLWK�DQWLERGLHV�DJDLQVW�
SKRVSKRU\ODWDEOH�0(/7�UHSHDW��S0(/7��UHG��DQG�*)3��JUHHQ���'1$�ZDV�VWDLQHG�ZLWK�'$3,��EOXH���
6FDOH�EDU����ȝP���B��4XDQWLILFDWLRQ�RI�S0(/7�VLJQDO�LQ�FHOOV�VKRZQ�LQ��$���$W�OHDVW����NLQHWRFKRUH�VLJQDO�
of pMELT was measured per cell (5 cells) per condition. Error bars represent S.E. *P�������WZR�WDLOHG�
t�WHVW����C��.QO��SKRVSKRU\ODWLRQ�DW�WKH�0(/7�UHSHDWV�LQ�FHOOV�H[SUHVVLQJ�+HF��P&KHUU\�3ON��
�+HF��P&KH�3ON����+H/D�FHOOV�WUDQVIHFWHG�ZLWK�+HF��P&KH�RU�+HF��P&KH�3ON��construct 

�FRQVWLWXWLYHO\�DFWLYH�IRUP��7���'��7'��RU�NLQDVH�LQDFWLYH�IRUP��.��5��.5���ZHUH�WUHDWHG�DV�LQ��$���
IL[HG�DQG�VWDLQHG�ZLWK�DQWLERG\�DJDLQVW�SKRVSKRU\ODWDEOH�0(/7�UHSHDW��S0(/7��JUHHQ��DQG�P&KHUU\�
�UHG���'1$�ZDV�SUREHG�E\�'$3,��EOXH���6FDOH�EDU����ȝP���D) Quantification of pMELT signal in Knl1 on 

NLQHWRFKRUHV��)OXRUHVFHQFH�LQWHQVLW\�RI�S0(/7�LQ�FHOOV�WUHDWHG�DV�LQ��&��ZDV�TXDQWLILHG�IRU�DW�OHDVW����
kinetochores per cell (5 cells) per condition. Error bar represent S.E. *P�������WZR�WDLOHG�t�WHVW��
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(E��%XE5��SKRVSKRU\ODWLRQ�DW�WKH�.$5'�GRPDLQ�LQ�%XE��GHSOHWHG�FHOOV��&HOOV�ZHUH�WUHDWHG�DV�LQ�)LJ���%�
DQG�VWDLQHG�ZLWK�DQ�DQWLERG\�DJDLQVW�SKRVSKRU\ODWHG�.$5'�GRPDLQ��S.$5'��UHG���*)3��JUHHQ���RU�
+HF���EOXH���6FDOH�EDU����ȝP���F��4XDQWLILFDWLRQ�RI�%XE5��S.$5'�VLJQDO�RQ�NLQHWRFKRUHV��)OXRUHVFHQFH�
LQWHQVLW\�RI�%XE5��S.$5'�LQ�FHOOV�WUHDWHG�DV�LQ��(��ZDV�PHDVXUHG�IRU�DW�OHDVW����NLQHWRFKRUHV�SHU�FHOO�
for 5 cells per condition. Error bars represent S.E.*P�������


P���������WZR�WDLOHG t�WHVW����G) %XE5��
SKRVSKRU\ODWLRQ�DW�WKH�.$5'�GRPDLQ�LQ�%XE����&/$63����&/,3�������RU�&/$63��&/,3�����GHSOHWHG�
FHOOV��+H/D�FHOOV�WUDQVIHFWHG�ZLWK�LQGLFDWHG�VL51$V�ZHUH�DUUHVWHG�LQ�PLWRVLV�ZLWK�QRFRGD]ROH��IL[HG�DQG�
VWDLQHG�ZLWK�DQWLERGLHV�DJDLQVW�SKRVSKRU\ODWDEOH�.$5'�GRPDLQ�RI�%XE5���S.$5'��UHG��DQG�*)3�
�JUHHQ���'1$�ZDV�VWDLQHG�ZLWK�'$3,��EOXH���6FDOH�EDU����ȝP���H��4XDQWLILFDWLRQ�RI�S.$5'�VLJQDO�RQ�
NLQHWRFKRUHV��6LJQDO�LQWHQVLW\�RI�S.$5'�LQ�FHOOV�WUHDWHG�DV�LQ��*��ZDV�REWDLQHG�IURP�DW�OHDVW����
kinetochores per cell for 5 cells per condition. Error bars represent S.E. *P�������

�P��������WZR�WDLOHG�
t�WHVW���$OO�RI�WKH�TXDQWLWDWLYH�DQDO\VLV�ZHUH�REWDLQHG�IURP�D�VLQJOH�H[SHULPHQW��UHSUHVHQWLQJ�WKUHH�
LQGHSHQGHQW�H[SHULPHQWV�



Supplementary Figure S9. Uncropped images of immunoblots and membranes.
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Supplementary Figure S9. continued
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