Supplementary Figure and Figure Legends
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Supplementary Figure 1. (a) Histograms showing the distributions of normalized (to interphase
condition for each reporter) FRET ratio measurements reported in Fig. 2d. (b) Histograms
showing the distributions of the interphase and metaphase acceptor photobleaching data
reported in Fig. 2f. All FRET data was analyzed by R. Shapiro-Wilk Normality test to determine if
the data exhibited normal distributions. Other than the internal TSMod metaphase FRET ratio
measurements and the C-TERM TSMod acceptor photobleaching data (interphase and
metaphase), the data exhibited a non-normal distribution. Thus, pairwise p-values for the C-
TERM acceptor photobleaching interphase and metaphase conditions were determined with the
Student’s t-test. All other p-values are from the Mann-Whitney-Wilcoxon test since these data
exhibited non-normal distributions. (c) Measuring bleed-through from TagRFP-T-a-tubulin
expressing cells on the microscope system used for the wide-field FRET imaging experiments
reported in Fig. 2d. For comparison a TagRFP-T-CENP-C internal TSMod cell is shown that
was imaged with the identical imaging parameters, and comparable channels are displayed with
identical contrast and brightness scaling. Asterisks denote the approximate positon of the
spindle poles. Bar graphs show quantifications of the spectral bleed-through from the TagRFP-T
signal into the CFP, YFP, and FRET channels. The background corrected intensities of the
CFP, YFP and FRET signals are reported as intensities relative to the background corrected
RFP signal (set to 100). n = 34 TagRFP-T-labeled MT-containing regions from 7 cells. (d)
Measuring bleed-through from TagRFP-T-a-tubulin expressing cells on the microscope system
used for the acceptor photobleaching experiments reported in Figs. 2f, h. Representative
TagRFP-T-a-tubulin expressing cell with the CFP and YFP channels imaged and scaled with
identical parameters as the pre-bleached mTurquoise2 and mVenus channels shown in Fig. 2e.
Bar graphs show quantifications of the spectral bleed-through from the TagRFP-T signal into the
CFP, YFP channels. The background corrected intensities of the CFP, and YFP signals are

reported as intensities relative to the background corrected RFP signal (set to 100). n = 11 cells.



The pre- and post-bleach CFP intensities are the only signals that are used to calculate the
FRET efficiency and the YFP channel is imaged to confirm the efficiency of the acceptor

photobleaching. Scale bars are 10 um in (c) and 5 um in (d). Error bars are SEM.



Supplementary Figure 2

Counting VH-EGFP per TagRFP-T-CENP-C-TR

1) Image TagRFP-T-CENP-C-EGFP: There is
the same number of EGFP and TagRFP-T
fluorophores since it is a single molecule.
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2) Quantify relative intensities of (background
corrected) EGFP and TagRFP-T signals to get
a correction ratio.

(Example: EGFP to TagRFP-T correction ratio = 3.5)

3) Image TagRFP-T-CENP-C-TR + VH-EGFP
with the same imaging parameters as above
(step 1) and apply the correction ratio (step 2)
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(Example: If the background corrected ratio of
VH-EGFP to TagRFP-T-CENP-C-TR at the kineto-
chores is 7 then this value divided by the correction
ratio of 3.5 yields 2 VH molecules per TR)



Supplementary Figure 2. Basic outline of the method used to count the number of VH

molecules bound per CENP-C-TR. Further details are provided in the materials and methods.



Supplementary Figure 3

a

Talin C-terminus Metaphase Talin C-terminus Colchicine Merged Talin C-terminus Internal Talin Metaphase Internal Talin Colchicine
(9) <Or 7 *g 37 Lo 3
'e} o | o
Y > n o S o
z8 ) & Z 59 oy EAS:
c c b4 = C c 10 @O
[ [] e =) o 2 T
30 o o Iy % 23 g 28
o~ o N 17} S I & 2 3 ®
I i £ Fogns [ 2
a c = [<%
o 8 [} o T Q
- 9] 3 N o N
o = Fo < =
© = B oo © me
o o - Lo o - o - o
—r 1 1 T T 1 T T T T T T 1 T T T T 1
1.0 2.0 3.0 0.0 1.0 2.0 3.0 0 1.0 2.0 3.0 01 2 3 4 5 6 00 05 10 15 20
Vinculin/Talin Ratio Vinculin/Talin Ratio Vinculin/Talin Ratio Vinculin/Talin Ratio Vinculin/Talin Ratio
c o
2|8 :
2 F8ls & m
? o B~
: 258 X
7] Y
[O] Z 9 o
2 z3|= suo,
og Q5
£ P o c
5 I B o °Q
5 ao|lc £Aa
= [TRTI B S
¢ [FYON I 3 =k
n WIS : S
& FI|o 2 s o
o > |0 <
g ¢ + oy
= A / 3
[}
EGFP TagRFP- Bleed-through EGFP TagRFP-T Raw FRET Bleed-through &

(Ex: GFP, Em: GFP) (Ex: RFP, Em: RFP) (Ex: GFP, Em: RFP)

(Ex: GFP, Em: GFP) (Ex: RFP, Em: RFP) (Ex: GFP, Em: RFP) corrected FRET

Merged Internal Talin

ol Sl 0C 14

W fousnbai4 suioIyo|0)

T
S

—r T 1 1T 1T 1

1 2 3 4 5
Vinculin/Talin Ratio

0.04

0.03

0.02 -

Metaphase + Colchicine



Supplementary Figure 3. (a) Histograms showing the distributions of VH per TR
measurements for the internal and C-terminal CENP-C-TR reporters at unattached and
bioriented metaphase kinetochores. The blue and red histograms represent metaphase and
unattached measurements respectively. The third and sixth columns contain merged
metaphase and unattached histograms for the C-terminal and internal reporters. Other than the
C-terminal TR reporter in metaphase, the data exhibited a non-normal distribution as
determined by the Shapiro-Wilk Normality test in R. Thus, all reported p-values for these data
are from the Mann-Whitney-Wilcoxon test. (b) TagRFP-T-a-tubulin and EGFP-a-tubulin
expressing cells were imaged to quantify spectral bleed-through from EGFP and TagRFP into
the FRET channel on the spinning disk confocal microscope used to investigate if there was
FRET between TagRFP-CENP-C-TR and VH-EGFP. Comparable channels are displayed with
identical contrast and brightness scaling. The imaging conditions yielded ~6% and 12% spectral
bleed-through from EGFP and TagRFP-T respectively. (c) Representative images of metaphase
and colchicine-treated cells co-expressing TagRFP-T-CENP-C Internal TR and VH-EGFP
imaged under the identical conditions as were used to measure the spectral bleed-through into
the FRET channel. Pixel-by-pixel subtraction of the bleed-through in Metamorph yields no
detectable FRET (Bleed-through corrected FRET images) between the CENP-C-TR and the
VH. (d) Bleed-through corrected (c) FRET ratios (cFRET / background corrected EGFP signal)
for metaphase and colchicine treated cells co-expressing TagRFP-T-CENP-C Internal TR and
VH-EGFP. No FRET signal is detectable. n = 50 centromeres/kinetochores from 10 metaphase
cells, n = 48 centromeres from 10 colchicine-treated cells. Scale bars are 10 um. Error bars are

SEM



Supplementary Figure 4
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Supplementary Figure 4. Uncropped western blots with the cropped images shown in the main

text highlighted in the boxes.
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