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Figure 3 - figure supplement 3 Klp5/Klp6 queues behind Tea2 for longer in the
absence of Mcp1

A representative kymograph (top left panels) showing fluorescently-tagged Klp5/Klp6
(Kinesin) co-imaged with fluorescently-tagged Tip1 (Tip1-Tdtom) in the absence of
Mcp1. Dashed yellow line indicates the position of the cell end. Plots (top right panels)
showing both the relative fluorescence intensity and position for Klp5/Klp6 and Tip1
corresponding to the numbered sections of the kymograph. Bar, 2um. Data were
quantitated from the kymograph by extracting the maximal intensity pixel value at the
MT plus tip over time for KIp5/Klp6 and Tip1 (middle panel) and by plotting the distance
that these pixels are from the cell end relative to the time of microtubule shrinkage

(bottom panel).
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Figure 4 Destabilising Kinesin-8 accumulates behind the stabilising Tea2 kinesin
complex to ensure microtubule disassembly at the cell end

The MT stabilising Tea2 complex (Tea2/Tip1/Mal3) binds to MT plus tips containing
GTP-B-tubulin (green and yellow subunits) as they grow towards the cell end. The MT
destabilising Kinesin-8 (Klp5/Klp6/Mcp1) complex walks along the MT lattice and
accumulates behind the Tea2 complex, particularly as the MT dwells at the cell end,
but is prevented from accessing the plus tip by the presence of Tea2. The Kinesin-8
complex may then either displace the Tea2 complex from the plus tip, triggering MT
catastrophe, or initiate MT depolymerisation resulting in the loss of the Tea2 complex
and the GTP cap. An alternative, but not necessarily exclusive, possibility is that
displacement of Tea2 from the MT plus tip initiates Kinesin-8 mediated MT
disassembly. In the absence of the MT destabilising Klp5/Klp6/Mcp1 complex (second
column), MTs dwell for longer at the cell end and the Tea2 complex remains at the
plus tip during this period. Klp5/Klp6/Mcp1 is therefore essential for regulating timely
dissociation of the Tea2 complex from plus tips. In the absence of Tea2 (third column),
Kinesin-8 accumulates at, and has unrestricted access to, the plus tip resulting in
frequent MT catastrophe before reaching the cell end. When both stabilising and
destabilising kinesin complexes are absent (fourth column) MTs reach and dwell at
the cell end and may undergo catastrophe as a consequence of compressive force

encountered at the cell end.
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Supplementary File 1. List of strains used in this study

Figure 1B
JM8018 leu1-32::SV40-GFP-atb2:leut h’ F. Chang
JM8427 kip5::natR kip6::hygR leu1-32::SV40-GFP-atb2:leu1 h this study
JM8334 mep1::kanR leu1-32::SV40-GFP-ath2:leut h* this study
JM8547 mcp1::kanR kip5::natR kip6::hygR
leu1-32::SV40-GFP-atb2:leut h’ this study
Figure 1C-E
JM6823 natR:Z:adh15-mCherry-atb2 h K. Sawin
JM9441 kip5-mNeonGreen:kanR kip6-mNeonGreen:hygR
natR:Z:adh15-mCherry-atb2 h* this study

JMO877 mcp1::natR kip5-mNeonGreen:kanR

kip6-mNeonGreen:hygR natR:Z:adh15-mCherry-atb2 h’ this study
Figure 1F
JM9513 kip5-mNeonGreen:kanR kip6-mNeonGreen:hygR

natR:Z:adh15-mCherry-atb2 cut11-mCherry:ura4 h’ this study
JMO877 mcp1::natR kip5-mNeonGreen:kanR

kip6-mNeonGreen:hygR natR:Z:adh15-mCherry-atb2 h’ this study
Figure 1 - figure supplement 1A
JM7175 kip5-GFP:kanR natR:Z:adh15-mCherry-atb2 h this study
JM7129 mcp1-GFP:hygR natR:Z:adh15-mCherry-atb2 h this study
JM7187 kip6::ura4 mcp1-GFP:hygR natR:Z:adh15-mCherry-atb2 h™ this study
Figure 1 - figure supplement 1B

JM2943 kip5::kanR h* T. Toda
JM3089 kip6::ura4 h’ T. Toda
JM7129 mcp1-GFP:hygR natR:Z:adh15-mCherry-atb2 h this study

JM7185 kip5::kanR mcp1-GFP:hygR natR:Z:adh15-mCherry-atb2 h™ this study
JM7187 kip6::ura4 mcp1-GFP:hygR natR:Z:adh15-mCherry-atb2 h™ this study
JM7208 kip5::kanR kip6::ura4 mcp1-GFP:hygR

natR:Z:adh15-mCherry-atb2 h this study
Figure 1 - figure supplement 1C
JM8520 mcp1-GFP:hygR natR:Z:adh15-mCherry-atb2 kip5::kanR

kip6::ura4 lys1::kip5:kanR his3::klp6:blaR h this study
JM8521 mcp1-GFP:hygR natR:Z:adh15-mCherry-atb2 kip5::kanR
kip6::ura4 lys1::kanR his3::blaR h this study

JM8583 mcp1-GFP:hygR natR:Z:adh15-mCherry-atb2 kip5::kanR
kip6::ura4 lys1::klp5(G277A,E299A):kanR
his3::kip6(G296A,E298A):blaR h this study
Figure 1 - figure supplement 1D
JM9325 mcp1::natR lys1::nmt1-GFP-mcp1:ura4 kip5-13Myc:kanR h™ this study
Figure 1 - figure supplement 1E

JM7175 kip5-GFP:kanR natR:Z:adh15-mCherry-atb2 h’ this study
JM7202 mcp1::hygR kip5-GFP:kanR natR:Z:adh15-mCherry-atb2 h™ this study
JM7177 kip6-GFP:hygR natR:Z:adh15-mCherry-atb2 h’ this study

JM7205 mcp1::kanR kip6-GFP:hygR natR:Z:adh15-mCherry-atb2 h™ this study
Figure 1 - figure supplement 2

JM196 cdc25-22 h* lab stock
JM8009 mcp1::kanR cdc25-22 i this study
JM5963 kip5::natR kip6::ura4 cdc25-22 h’ lab stock
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JM9321 mcep1::hygR cdc25-22 kip5::natR kip6::ura4 h’

Figure 1 - figure supplement 3A

JM3707 fta3-GFP:kanR h

JM3725 sid4-TdTomato:hygR h*

JM5061 fta3-GFP:kanR sid4-tdTomato:hygR h’

JM6143 kip5::ura4 fta3-GFP:kanR sid4-tdTomato:hygR h’

JM7141 mcp1::natR fta3-GFP:kanR sid4-tdTomato:hygR h

Figure 1 - figure supplement 3B

JM2589 cdc13-117:cdc13-GFP:LEU2 h

JM5785 cdc13-117:¢cdc13-GFP:LEUZ2 sid4-TdTomato:hygR h

JM9138 kip5::ura4 cdc13-117:cdc13-GFP:LEU2
sid4-TdTomato:hygR h*

JM9131 mcp1::natR cdc13-117:cdc13-GFP:LEU2
sid4-TdTomato:hygR h

Figure 1 - figure supplement 3C

JM2794 ade6-M210 + Ch16(ade6-M216) h”

JM6343 kip6::ura4 ade6-M210 + Ch16(ade6-M216) h’

JM7181 mcp1::natR ade6-M210 + Ch16(ade6-M216) h°

Figure 1 - figure supplement 3C

JM2881 dam1::kanR h*

PR100 h*

JM2943 kip5::kanR h*

JM7111 mcp1::kanR h

Figure 1 - figure supplement 3E

JM3253 kip5::kanR h

JM2958 dam1:hygR h*

JM2115 dis2::ura4 h*

JM8832 bub3::hygR h*

JM6523 mcp1::natR h

Figure 1 - figure supplement 3F

JM9441 kip5-mNeonGreen:kanR kip6-mNeonGreen:hygR
natR:Z:adh15-mCherry-ath2 h*

JMO877 mcp1::natR kip5-mNeonGreen:kanR

?

kip6-mNeonGreen:hygR natR:Z:adh15-mCherry-ath2 h’

Figure 1 - figure supplement 3G

JM7129
Figure 2A
JM9513

JM3010
JM8007

Figure 2B-C

JM8007
JM8070
JM8053
Figure 2D
JM9441

JM2895

mcp1-GFP:hygR natR:Z:adh15-mCherry-atb2 h

kip5-mNeonGreen:kanR kip6-mNeonGreen:hygR
natR:Z:adh15-mCherry-atb2 cut11-mCherry:ura4 h’
tea2-GFP:kanR h

tea2-GFP:kanR natR:Z:adh15-mCherry-ath2 h’

tea2-GFP:kanR natR:Z:adh15-mCherry-ath2 h’

kip6::hygR tea2-GFP:kanR natR:Z:adh15-mCherry-atb2 h’
mcp1::hygR tea2-GFP:kanR natR:Z:adh15-mCherry-atb2 h’

kip5-mNeonGreen:kanR kip6-mNeonGreen:hygR
natR:Z:adh15-mCherry-ath2 h*
tea2::his3 his3-D1 h’

42

this study

X. He

|. Hagan
lab stock
lab stock
this study

M. Yanagida

this study
this study

this study

J-P. Javerzat

this study
this study

lab stock
P. Russell
lab stock
this study

lab stock
lab stock

M. Yanagida

lab stock

this study
this study
this study
this study
this study
P. Nurse

this study
this study

this study
this study

this study
P. Nurse


https://doi.org/10.1101/287649

bioRxiv preprint doi: https://doi.org/10.1101/287649; this version posted March 23, 2018. The copyright holder for this preprint (which was

not certified by peer review) is the author/funder. All rights reserved. No reuse allowed without permission.

JM9961

Figure 2E-F

JM8018
JM8427
JM8334
JM8952
JM9439

JM9202

tea2::his3 kip5-mNeonGreen:kanR kip6-mNeonGreen:hygR
natR:Z:adh15-mCherry-atb2 his3-D1 h’

leu1-32::SV40-GFP-atb2:leu1 h’

kip5::natR kip6::hygR leu1-32::SV40-GFP-atb2:leu1 h’
mcp1::kanR leu1-32::SV40-GFP-atb2:leut h*
tea2::his3 leu1-32::SV40-GFP-atb2:leut his3-D1 h*
tea2::his3 kip5::natR kip6::hygR leu1-32::SV40-GFP-
atb2:leut his3-D1 h’

tea2::his3 mep1::hygR leu1-32::SV40-GFP-atb2:leut
his3-D1 h*

Figure 2 - figure supplement 1

JM9993

JM8070
JM8053

tea2-GFP:kanR natR:Z:adh15-mCherry-ath2
cut11-mCherry:ura4 h’
kip6::hygR tea2-GFP:kanR natR:Z:adh15-mCherry-atb2 h’

mcp1::hygR tea2-GFP:kanR natR:Z:adh15-mCherry-atb2 h’

Figure 2 - figure supplement 2

JM8018
JM8334
JM2893
JM8392
JM8462
JM2894
JM8929
JM8944

leu1-32::SV40-GFP-atb2:leut h’

mcp1::kanR leu1-32::SV40-GFP-atb2:leut h*

tip1::kanR h"

tip1::kanR leu1-32::SV40-GFP-atb2:leut1 h’

mcp1::hygR tip1::kanR leu1-32::SV40-GFP-atb2:leut h’
teal::ura4d h’

teal::ura4 leu1-32::SV40-GFP-athb2:leut h*

mcp1::hygR teat::ura4 leu1-32::SV40-GFP-atb2:leut h*

Figure 2 - figure supplement 3

JM9961
JM9513
JM10020
Figure 3
JM9935

JM10018

tea2::his3 kip5-mNeonGreen:kanR kip6-mNeonGreen:hygR
natR:Z:adh15-mCherry-atb2 his3-D1 h’
kip5-mNeonGreen:kanR kip6-mNeonGreen:hygR
natR:Z:adh15-mCherry-atb2 cut11-mCherry:ura4 h’
mcp1::natR tea2::his3 kip5-mNeonGreen:kanR kip6-
mNeonGreen:hygR natR:Z:adh15-mCherry-atb2

his3-D1 h’

kip5-mNeonGreen:kanR kip6-mNeonGreen:hygR
tip1-TdTomato:hygR h’

mcp1::natR kip5-mNeonGreen:kanR
klp6-mNeonGreen:hygR tip1-TdTomato:hygR h’

Figure 3 - figure supplement 1

JM9991

tea2-GFP:kanR tip1-TdTomato:hygR h’

Figure 3 - figure supplement 2

JM9935

kip5-mNeonGreen:kanR kip6-mNeonGreen:hygR
tip1-TdTomato:hygR h’

Figure 3 - figure supplement 3

JM10018

mcp1::natR kip5-mNeonGreen:kanR
klp6-mNeonGreen:hygR tip1-TdTomato:hygR h’

All strains are ura4-D18 leu1-32 unless otherwise stated.
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Supplementary File 2. List of oligonucleotides used in this study

Kipb.tagW CCTCATCTGGACACTATTGATCTGGAT

Kipb.tagX GGGGATCCGTCGACCTGCAGCGTACGAGGTGGCTTTCTC
TTCTTCGTT

Kipb.tagY GTTTAAACGAGCTCGAATTCATCGATCGGATAAGCTTGAT
GATATGA

Kipb.tagZ GGTGGCAGACATATATGTACGCTT

Kip6.tagW GTGGAAAAATCTTTAGATAAACATAAT

Kip6.tagX GGGGATCCGTCGACCTGCAGCGTACGAAGCATTAGGAGT
ATTCTCAGTCCCGCC

Klp6.tagY GTTTAAACGAGCTCGAATTCATCGATGCTACTTATGCTACT
TATGATTTAGCATTTCAT

Kip6.tagZ GGTCAATCATTAACCCGATTAAAT

Mcp1.delW AGCATTTTTTAACTATAATAAGC

Mcp1.delX GGGGATCCGTCGACCTGCAGCGTACGAAATATCTTATGAT
TTTAACATTAAAAACAG

Mcp1.delY GTTTAAACGAGCTCGAATTCATCGATTTTGTCTCTCGTTAC
TCTACAATATTT

Mcp1.delZ GGCTTAACGAATTCCTTGGATACCA

Mcp1.tagW CCCAAAGGTGAATTTACTAATTCACTT

Mcp1.tagX GGGGATCCGTCGACCTGCAGCGTACGATAGAAAAGTAGG
TAGTTTAGAACCGGGGATCCGTCGACCTGCAGCGTACGA

Mcp1.tagY GTTTAAACGAGCTCGAATTCATCGATATTAATGTATGAATA
TAATGAAATAATTCGTAA

Mcp1.tagZ CAATTTTCTTTGGTGTCCTGACAAAGCGT

Mcp1.pLys1U.FW AGTAGTCGACGTCCTCTTTTTTTTAACGGGA
Mcp1.pLys1U.RV TCATGGATCCCAAAGCACTTAAAATTAAAAAA
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