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Zhang et al., Supplementary Figure 1

Supplementary Figure 1. Zwint is required for KNL1 localization at kinetochores
A) Hela cells were treated with luciferase or Zwint RNAi for 48 hours and arrested for 2
hours in mitosis using nocodazole. Cells were fixed and stained for CREST and Zwint.

Scale bar, 5 ym. B) The kinetochore levels of Zwint were measured and normalized to



CREST. C) HelLa cells were treated with luciferase or Zwint RNAi for 48 hours and
arrested for 2 hours in mitosis using nocodazole. Cells were fixed and stained for CREST,
KNL1 and GFP. Where indicated an siRNA resistant Zwint-Venus construct was co-
transfected with the Zwint RNAIi. Note that since both the Zwint and KNL1 antibodies are
rabbit polyclonal antibodies we could not co-stain for the two proteins. Scale bar, 5 um. D)
The kinetochore levels of KNL1 were measured and normalized to CREST. E) HelLa cells
treated with luciferase or Zwint RNAI oligoes for 48 hours or 72 hours and arrested in
mitosis with nocodazole were collected. Total cell extract was prepared and analyzed by
western blot for the levels of Zwint, KNL1, Ndc80 and GAPDH. At least 160 single
kinetochores from 8 different cells were measured and the mean with standard error of

mean is indicated in A-D).
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Supplementary Figure 2. Mutation of the Zwint binding domain on KNL1 delocalizes
Zwint from kinetochores.

A) Schematic of KNL1 with indication of the mutations in the Zwint binding domain (ZBD)
introduced to generate KNL1 ZBD mut. B) HelLa cells were depleted of KNL1 by RNAI for
48 hours and the indicated KNL1-Venus constructs were co-transfected. Cells were
arrested in mitosis with nocodazole for 2 hours before fixation. Fixed cells were stained for
GFP, CREST and Zwint. Scale bar, 5 ym. C) The kinetochore levels of Zwint were
measured and normalized to the GFP signal. At least 160 single kinetochores from 8

different cells were measured and the mean with standard error of mean is indicated.
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Supplementary Figure 3. Bubl kinetochore localization increases in BubR1 depleted
cells.

A) Hela cells were treated with luciferase or BubR1 RNAI for 48 hours and arrested in
mitosis with nocodazole for 2 hours in the presence of MG132. Cells were fixed and
stained for BubR1, Bubl and CREST. Note: this BubR1 rabbit antibody was also used in
Supplementary figure 5 gave very high background with our Alexa Fluor 647 secondary

antibody and was not used in the Bub1l domain mapping experiments. Scale bar, 5 ym. B-



C) The kinetochore levels of BubR1 (B) or Bubl (C) were measured and normalized to
CREST. At least 160 single kinetochores from 8 different cells were analyzed and the

mean with standard error of mean is indicated.
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Supplementary Figure 4. The central region in Bubl contributes to Zwilch
localization.

A) Hela cells were treated with luciferase or Bubl RNAi and complemented with the
indicated RNAI resistant Bubl-Venus constructs by co-transfection for 48 hours. Cells
were then arrested in mitosis with nocodazole for 2 hours. Cells were fixed and stained for
Bubl, CREST and Zwilch. Scale bar, 5 um. B-C) The Bubl (B) or Zwilch (C) intensity at

kinetochores was measured and normalized to the CREST signal. At least 160 single



kinetochores were analyzed from 8 different cells and the mean with standard error

mean is indicated.
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Supplementary Figure 5. Bubl and RZZ are

recruitment to kinetochores.
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A-B) HelLa cells were treated with luciferase, Bubl, Rod an ZW10 oligoes as indicated for
48 hours and arrested in mitosis for 2 hours with nocodazole. Cells were fixed and stained
for CREST, Mad1, BubR1 and ZW10 as indicated. In A), BubR1 antibody was used as an
indicator for efficient Bubl depletion due to the fact both Bubl and Madl antibodies are
mouse monoclonal antibody. In B), ZW10 antibody was used as an indicator for efficient
Rod and ZW10 depletion due to the lack of qualified Rod antibody. C) The kinetochore
levels of BubR1 were measured and normalized to CREST to examine the depletion of
Bubl. D) The kinetochore levels of ZW10 were measured and normalized to CREST to
examine the depletion of Rod and ZW10. E) The kinetochore levels of Madl were
measured and normailzed to CREST in the indicated conditions. F) HelLa cells were
treated with Bubl RNAIi and complemented with the indicated Bub1l RNAI resistant Bubl-
Venus constructs by co-transfection for 48 hours and arrested in mitosis with nocodazole
for 2 hours. Cells were fixed and stained for GFP, CREST and Mad1l. G) The kinetochore
levels of GFP were measured and normalized to CREST. H) The kinetochore levels of
Madl were measured and normalized to CREST. At least 160 single kinetochores from 8
different cells were analyzed per condition and the mean with standard error of mean is

indicated. Scale bar, 5 ym.
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Supplementary Figure 6. Mad1l is not required for ZW10 recruitment to kinetochores.
A) Hela cells were treated with luciferase or Madl RNAI for 48 hours and arrested in
mitosis with nocodazole for 2 hours. Cells were fixed and stained for Madl, CREST and
ZW10. Scale bar, 5 ym. B) The kinetochore levels of Mad1 and ZW10 were measured and
normalized to CREST. At least 160 single kinetochores from 8 different cells were

measured and the mean with standard error of mean is indicated.
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Supplementary Figure 7. Fine mapping of the region in Bubl required for BubR1
kinetochore localization.

A) HelLa cells were treated with Bub1l RNAI oligoes and complemented with RNAI resistant
Bubl-Venus constructs by co-transfection for 48 hours and arrested in mitosis with
nocodazole for 2 hours. Cells were fixed and stained for GFP, CREST and BubR1. Scale
bar, 5 ym. B) The kinetochore levels of GFP were measured and normalized to CREST.
C) The kinetochore levels of BubR1 were measured and normalized to CREST. At least
160 single kinetochores were measured from 8 different cells and the mean with standard

error of mean is indicated per condition.
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Supplementary Figure 8. Alignment of human and mouse Bubl.

Human (top) and mouse (bottom) Bubl sequences were aligned with red indicating
identical residues. The position of the BubR1 localization motif (R1LM) and RZZ
localization motif (RZZLM) are indicated as well as the Bub3 binding domain (Bub3BD).

The conserved domain 1 (CD1) is highlighted in yellow.



Figure 84

Bt

Figure 60
3

Bubt [ —-—‘---J BubhAt l -— = —l —
e
-
- Gt -
-

Bub1/BubRY v ] !

Figurs 6F

a1 | —

— T — -

oy 2 gy ] asT dmens

-
-
—_—
-
v
= ] GST dimers
=

GET-8ub1

|pocmusse stanng)

Zhang el ai., Supplementary Figure 9

Supplementary Figure 9. Uncropped western blots and Coomasie gels used in Fig.
6.

The cropped regions shown in Fig. 6 are marked with black box on the original blots and

gels. The antibody used for staining is indicated and Coomasie gels are also marked.



