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TUBB3 MREIVHIQAGQCGNQIGAKFWEVISDEHGID NYMGDSDLQLERISVYYNE. YV 60
TUBB2b MREIVHIQAGQCGNQIGAKFWEVISDEHGID SYBGDSDLQLERINVYYNE YV 60
TY]
3

ScTub2 MREIIHISTGQCGNQIGAAFWETICGEHGLD HDDIQKER YFNE 60

T31
- ) v H2'S3 SECEN Ty H

TUBB3 PRAILVDLEPGTMDSVRSGHEFEF FRPDNHEFGQSGAGNNWAKGHYTEGAELVDSVLDVV 120
E
SAT

TUBB2b PRAILVDLEPGTMDSVRS FRPDNEMFGQSGAGNNWAKGHYTEGAELVDSVLDVV 120
ScTub2 PRSINVDLEPGTIDAVRN FRPDNYMFGQSSAGNVWAKGHYTEGAELVDSVMDVI 120

T5 loop

TUBB2b RK DCLQGFQLTHSLGGGTGSGMGTLLISKBMREEYPDRIMNTFSVMPSPKVSDTVV 180
ScTub2 RR] DSLQGFQITHSLGGGTGSGMGTLLISKMREEFPDRMMATFSVIBPSPKTSDTVV 180

T ) T 0 T

TUBB3 E PYNATLSEQLVENTDETYCI DNEALYDICFRTLKLEPTYGDLNHLVSATMSGVTTE 240

TUBB3 RK%EDCLQGFQLTHSLGGGTGSGMGTLLI SaREEYPDRIMNTFSiIPSPKVS DTVV 180

TUBB2b EPYNATLSMHQLVENTDETYCIDNEALYDICFRTLKLETPTYGDLNHLVSATMSGVTT] 240
ScTub2 EPYNATLSMHQLVEHSDETFCIDNEALYDICQRTLKLNQPSYGDLNNLVSSVMSGVTT 240

o mmm = " mrm

TUBB3 RFPGQLNADLRKLAVNMVPFPRLHFFMPGFAPLE'RGSQQYRALTVPELTQQMF MM 300

TUBB2b RFPGQLNADLRKLAVNMVPFPRLHFFMPGFAPLTSRGSQQYRALTVPELTQOMFDSKNMM 300
ScTub2 RYPGQLNSDLRKLAVNLVPFPRLHFFMVGYAPLTEIGSQSFRSLTVPELTQQMFE MM 300

HY’ S8 H10
TUBB3 AACDPRHGRYLTVABVEFRGRMSMKEVDEQML. KNSSYFVEWIPNNVKMAVCDIPPRG 360
TUBB2b AACDPRHGRYLTVABIFRGRMSMKEVDEQMLN KNSSYFVEWIPNNVKEAVCDIPPRG 360
ScTub2 AAADPRNGRYLTVABFFRGKVSVKEVEDEMH KNSDYFVEWIPNNVOMAVCSVAPQG 360

B sio 2 Hii B i B Hi2 B

TUBB3 LKMSBTFIGNSTAIQELFKRISEQFTAMFRRKAFLHWYTGEGMDEMEFTEAESNMNDLVS 420
TUBB2b LKMSETFIGNSTAIQELFKRISEQFTAMFRRKAFLHWYTGEGMDEMEFTEAESNMNDLVS 420
ScTub2 LD FIANSTSIQELFKRVGDQFSAMFKRKAFLHWYTSEGMDELEFSEAESNMNDLVS 420

TUBB3 EYQQYQDATA 450
TUBB2b EYQQYQDATA 445
ScTub2 EYQQYQEAT 457

Figure S1

Alignment of the primary sequences of TUBB3, TUBB2B, and ScTub2.
B3 variant residues are indicated by purple boxes and the divergent
C-terminal region is highlighted in grey
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Figure S2.

Alignment of the B-tubulin secondary structure features with functional domains,
indicated by color code. B3 variant residues are depicted by purple boxes
overlaying the secondary structure features.
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Figure S3.
(A) Liquid growth assay to determine the doubling time of yeast mutants expressing B3 variant residues. Doubling times

are from triplicate experiments with biological replicates included in each experiment. No significant differences in doubling
time were determined.

(B) Doubling time for the B3 variant residues in 15uM EpothiloneA.
(C) Doubling times for the B3 variant residues in 2.5uM Nocodazole.
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(D) Serial dilution yeast cells expressing B3 variant residues indicated to the left of the plate. Cells were spotted to rich
media or rich media supplemented with 15 pg/ml benomyl and grown for 2 days at 30C.
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Figure S4.

a) Western blot of lysates from HelLa cells either with empty vector control or expressing the indicated
B-tubulin. Blots are probed primary antibodies for B3-tubulin (Tuj1), pan B-tubulin (E7), pan a-tubulin
(DM1A), or GAPDH. Values below the blots indicate band intensity divided by the GAPDH band intensity
from the same lysate. B) Plot of band intensities divided by GAPDH band intensity from the same lysate.



Table S1- p-values compared to wild-type controls

wild-type wild-type B3lat B3lat A315T A315T B3tail B3tail
25uM
EpothiloneA i * i * i * i *
N 20 19 18 18 15 21 15 14
Mean Length (um) - -—- <0.0001 <0.0001 0.0128 <0.0001 <0.0001 0.1705
Coeficient of 0.2022 0.0004 0.0447 0.0003 0.7346 0.1299
ariation
Polymerization Rate |~ _ 0.1486 0.7983 0.3275
(um/min)
Depolymerization 0.0157 0.8592 0.0835
Rate (um/min) ' ' '
Catastrophe
Frequency 0.0051 0.12 0.424
(events per minute)
Percent Paused 0.8073 0.5528 0.3311
Table S2. p-values compared to cells expressing TUBB3
TUBB2b TUBB3 TUBB3:lat TUBB3:1189V TUBBAB:TS:LS TUBB3:V351T
N 29 28 27 27 24 25
Growth Speed <0.0001 0.0029 0.3988 0.9984 <0.0001
(Hm/min)
Comet Duration | 4 5901 <0.0001 0.3407 0.1785 >0.9999
(seconds)
Growth Events / 0.3766 0.7495 0.0323 0.1891 0.3189
pm?/ minute
Table S3. Oligos used in this study
Name Applicatio Sequence (5' to 3") Species Directio
n n
174 | Tub2-N33S- | tub2 tggtgagcacggtttggatttcagtgggacatatca Yeast Forward
3 forx quikchange
174 | Tub2-N33S- | tub2 tgatatgtcccactgaaatccaaaccgtgctcacca Yeast Reverse
4 rev quikchange
886 | tub2-H37V tub2 cggtttggatttcaatgggacatatgttggccatgacgat Yeast Forward
for quikchange
887 | tub2-H37V tub2 atcgtcatggccaacatatgtcccattgaaatccaaaccg Yeast Reverse
rev quikchange
174 | Tub2-N48S- | tub2 cgatatccagaaggagagactgagcgtgtacttcaa Yeast Forward
5 for quikchange
174 | Tub2-N48S- | tub2 ttgaagtacacgctcagtctctccttetggatateg Yeast Reverse
6 rev quikchange
888 | tub2-G57H tub2 gtgtacttcaacgaggcatcttctcataagtgggttccaagatctattaac Yeast Forward
for quikchange
889 | tub2-G57H tub2 gttaatagatcttggaacccacttatgagaagatgcctegttgaagtacac Yeast Reverse
rev quikchange




890 | tub2-N83H tub2 gcaattctgccatcgggcatttgtttagacctgac Yeast Forward
for quikchange

891 | tub2-N83H tub2 gtcaggtctaaacaaatgccegatggeagaattge Yeast Reverse
rev quikchange

188 | Tub2- Gibson atgttattagacgagaggccgaaaattgcgactcccttcaaggtt Yeast Forward

3 G126N-for Assembly

188 | Tub2- Gibson aaccttgaagggagtcgcaattttcggectctegtctaataacat Yeast Reverse

4 G126N-rev Assembly

188 | Tub2-1155V- | tub2 acgcttttgatctcgaaggttagggaagagtttectg Yeast Forward

5 for quikchange

188 | Tub2-1155V- | tub2 caggaaactcttccctaaccttcgagatcaaaageg Yeast Reverse

6 rev quikchange

188 | Tub2- Gibson ccaccttctcegtegtgecctetccgaag Yeast Forward

7 L170V-for Assembly

188 | Tub2- Gibson cttcggagagggcacgacggagaaggteg Yeast Reverse

8 L170V-rev Assembly

188 | Tub2-V189I- | tub2 catacaatgccacgttgtctatacaccaattggtagaacactc Yeast Forward

9 for quikchange

189 | Tub2-V189I- | tub2 gagtgttctaccaattggtgtatagacaacgtggcattgtatg Yeast Reverse

0 rev quikchange

189 | Tub2- tub2 catctgtcaaaggaccttaaagttggctcaaccttcttatggagatttgaac Yeast Forward

1 N218A-for quikchange

189 | Tub2- tub2 gttcaaatctccataagaaggttgagecaactttaaggtcctttgacagatg Yeast Reverse

2 N218A-rev quikchange

189 | Tub2- tub2 ggtagataccttaccgttgcaaccttctttagaggtaaag Yeast Forward

3 A315T-for quikchange

189 | Tub2- tub2 ctttacctctaaagaaggttgcaacggtaaggtatctacc Yeast Reverse

4 A315T-rev quikchange

189 | Tub2- tub2 ggaggtggaagatgaaatgcataaaatacaatctaaaaactcagactattte Yeast Forward

5 V3331-for quikchange

189 | Tub2-V333I- | tub2 gaaatagtctgagtttttagattgtattttatgcatttcatcttccacctee Yeast Reverse

6 rev quikchange

189 | Tub2- tub2 ggaatggatccccaacaatgtgcaagttgctgtgtgttetg Yeast Forward

7 T351V-for quikchange

189 | Tub2- tub2 cagaacacacagcaacttgcacattgttggggatccattee Yeast Reverse

8 T351V-rev quikchange

189 | Tub2- tub2 ctcaaggtttggacatggctagtactttcattgctaactcca Yeast Forward

9 A365S-for quikchange

190 | Tub2- tub2 tggagttagcaatgaaagtactagccatgtccaaaccttgag Yeast Reverse

0 A365S-rev quikchange

186 | Tub2-N33S- | tub2 cgtcatggcegacatatgtcccactgaaatccaaacegtgetcac Yeast Forward

5 H37V-for quikchange

186 | Tub2-N33S- | tub2 gtgagcacggtttggatttcagtgggacatatgtcggecatgacg Yeast Reverse

6 H37V-rev quikchange

214 | Hs-Tubb3- Tubb3 ccagctggtggacggacagegtggce Human reverse

6 1189 V-rev quikchange

214 | Hs-Tubb3- Tubb3 gceacgctgteecgtccaccagetgg Human forward

7 1189 V-for quikchange

214 | Hs-Tubb3- Tubb3 ccecggaacacggeggecaccgteag Human reverse

8 T315A-rev quikchange

214 | Hs-Tubb3- Tubb3 ctgacggtggccgeegtgttceggg Human forward

9 T315A-for quikchange

215 | Hs-Tubb3- Tubb3 gatgtcacacacggcegtcttcacgttgttgggg Human reverse

0 V351T-rev quikchange

215 | Hs-Tubb3- Tubb3 ccccaacaacgtgaagacggecgtgtgtgacate Human forward

1 V351T-for quikchange

462 | TUB2 Ftest - | screening GATATCCTCC TCAAAACTGG TG Yeast Forward
300

802 | Tub2+427 screening CATGTTGTAATCTTCTTTCTTTGGAAGCAGCAGTCCGAGCTC | Yeast reverse

TRP Rev

GTTTAAACCTCCTTACGC




182 | pRSGAF Gibson AGACGGTCACAGCTTGTCTG forward
9 Assembly

183 | pPRSGAR Gibson GCTTACAGACAAGCTGTGAC reverse
0 Assembly

183 | pJM74 GAF | Gibson GACTCACTATAGGGCGAATTG forward
1 Assembly

183 | pIM74 GAR | Gibson GTATTACAATTCACTGGCC reverse
2 Assembly

Table S4. Plasmids

used in this study

Plasmid ID Plasmid Name Source
pIMO0091/pSK1050 | pUCI19-LEU2::GFP-TUBI Song and Lee, 2001
pJMO0093/pAFS125 | pTUBI-GFP-TUB1-URA3 Straight et al., 1997
pIM385 UAS-TUB2-UTR-Trpl This study
pIM576 UAS-tub2(H37V)-UTR-Tipl This study
pIM733 Tubb3 ¢cDNA (IOH3755) ThermoFisher
pIM734 Tubb2b ¢cDNA (IOH3691) ThermoFisher
pIM453 UAS-tub2(G57H)-UTR-Tipl This study
pJM454 UAS-tub2(N83H)-UTR-Trp1 This study
pIM795 pCIG2-IRES-GFP-Macf18 This study
pIM832 pCIG2-Tubb2b-IRES-Macf18-GFP This study
pIM861 pCIG2-Tubb3-IRES-Macf18-GFP This study
pIM857 UAS-tub2(N33S)-UTR-Trpl This study
pIM858 UAS-tub2(N48S)-UTR-Trpl This study
pIM&92 UAS-tub2(A315T)-UTR-Trpl Iso 1 This study
pIM894 UAS-tub2(V333I)-UTR-Trp1 Iso 1 This study
pIM896 UAS-tub2(T351V)-UTR-Trpl Iso 1 This study
pIM898 UAS-tub2(A365S)-UTR-Trp1 Iso | This study
pIMI15 UAS-tub2(V189I)-UTR-Trp1 Iso 2 This study
pIM908 UAS-tub2(N218A)-UTR-Trpl Iso 1 This study
pIM962 UAS-tub2(G126N)-UTR-Trpl1 Iso 1 This study
pIM963 UAS-tub2(L170V)-UTR-Trpl Iso 1 This study
pIM987 Tubb3-Tubb2lateral pUC57-Kan Genscript
pIM988 Tubb2b-Tubb3lateral pUCS57-Kan Genscript
pIM939 UAS-tub2(N33S, H37V, N48H, G57H, N83H, G126N, This study

1155V, V1891, N218A, A315T, V3331, T351V, A365S)-UTR-

Trpl Iso 2
pIM795 pCIG2-IRES-GFP-Macf18 This study
pJM832 pCIG2-Tubb2b-IRES-GFP-Macf18 This study
pIM861 pCIG2-Tubb3-IRES- GFP-Macf18 This study
pIM992 pCIG2-Tubb3::Tubb2lateral-IRES- GFP-Macf18 This study
pIM993 pCIG2-Tubb3-1189V-IRES- GFP-Macf18 This study
pIM994 pCIG2-Tubb3-T315A-IRES- GFP-Macf18 This study
pIM995 pCIG2-Tubb3-V351T-IRES- GFP-Macf18 This study




Table S5. Yeast strains used in this study

1

A200 trp1-A63

Yeast Genotype Source
Strain

§1M183 MATa ura3-52 lys2-801 leu2-Al his3-A200 trp1-A63 ?‘kE'lg;‘élgle’
yIM533 | MATa PDR1::pdr1-DBD-CYCS8::LEU2 ura3-52 lys2-801 leu2-Al his3-A200 trp1-A63 This study
yIJM230 | MATa PDR1::pdr1-DBD-CYCS8::LEU2 Tub1-GFP-URA ura3-52 lys2-801 leu2-Al his3- This study
6 A200 trp1-A63

gJMSZS MATa tub2-N33S-TRP ura3-52 lys2-801 leu2-Al his3-A200 trp1-A63 This study
yIJM528 | MATa tub2-N33S-TRP PDR1::pdr1-DBD-CYCS8::LEU2 ura3-52 lys2-801 leu2-Al his3- This study
2 A200 trp1-A63

yJM528 | MATa tub2-N33S-TRP PDR1::pdr1-DBD-CYCS8::LEU2 ura3-52 lys2-801 leu2-Al his3- This study
3 A200 trp1-A63

YIM3SO | MATo tub2-H37V-TRP ura3-52 lys2-801 leu2-Al his3-A200 trp1-A63 This study
yIM572 MATa tub2-H37V-TRP PDR1::pdr1-DBD-CYCS8::LEU2 ura3-52 lys2-801 leu2-Al his3- This study
1 A200 trp1-A63

yIM572 MATa tub2-H37V-TRP PDR1::pdr1-DBD-CYCS8::LEU2 ura3-52 lys2-801 leu2-Al his3- This study
2 A200 trp1-A63

;’JMSZS tub2-N48S-TRP ura3-52 lys2-801 leu2-Al his3-A200 trp1-A63 This study
yIM555 | MATa. tub2-N48S-TRP PDR1::pdr1-DBD-CYC8::LEU2 ura3-52 lys2-801 leu2-A1 his3- This study
6 A200 trp1-A63

yIMS555 | MATa tub2-N48S-TRP PDR1::pdr1-DBD-CYC8::LEU2 ura3-52 lys2-801 leu2-Al his3- This study
8 A200 trp1-A63

YIM300 | MATa tub2-GS7H-TRP, ura3-52 lys2-801 leu2-A his3-A200 trp1-A63 This study
yIM308 | MATa tub2-G57H-TRP, Pdr1-dbd-CYC8-LEU ura3-52 lys2-801 leu2-A his3-A200 trp1- This study
4 A63

yIM308 | MATa tub2-G57H-TRP, Pdr1-dbd-CYC8-LEU ura3-52 lys2-801 leu2-A his3-A200 trp1- This study
5 A63

YIMIOL | MAT tub2-N83H-TRP, ura3-52 lys2-801 leud-A his3-A200 trp1-A63 This study
yIM308 | MATa tub2-N83H-TRP, Pdr1-dbd-CYC8-LEU ura3-52 lys2-801 leu2-A his3-A200 trp1- This study
7 A63

yIM308 | MATa tub2-N83H-TRP, Pdr1-dbd-CYC8-LEU ura3-52 lys2-801 leu2-A his3-A200 trp1- This study
8 A63

yIM525 | MATa tub2-N33S, H37V, N48S, G57H, N83H-TRP ura3-52 lys2-801 leu2-Al his3-A200 This study
7 trp1-A63

yIM530 | MATa tub2-N33S, H37V, N48S, G57H, N83H-TRP PDR1::pdr1-DBD-CYCS-LEU ura3- | This study
3 52 lys2-801 leu2-Al his3-A200 trp1-A63

yIM530 | MATa tub2-N33S, H37V, N48S, G57H, N83H-TRP PDRI::pdrl-DBD-CYCS8-LEU ura3- | This study
4 52 lys2-801 leu2-Al his3-A200 trp1-A63

yIM530 | MATa tub2-N33S, H37V, N48S, G57H, N83H-TRP Tub1-GFP-URA PDR1::pdr1-DBD- This study
0 CYC8-LEU ura3-52 lys2-801 leu2-A1 his3-A200 trp1-A63

yIM573 . This study
1 MATo tub2-G126N-TRP, ura3-52 lys2-801 leu2-A his3-A200 trp1-A63

yIM570 | MATa tub2-G126N-TRP PDR1::pdr1-DBD-CYCS8::LEU2 ura3-52 lys2-801 leu2-Al his3- This study
6 A200 trp1-A63

yIM570 | MATa tub2-G126N-TRP PDR1::pdr1-DBD-CYCS8::LEU2 ura3-52 lys2-801 leu2-Al his3- This study
7 A200 trp1-A63

YIMST3 | MATG tub2-L170V-TRP, ura3-52 lys2-801 leu2-A his3-A200 trp1-A63 This study
yIMS575 MATa tub2-L170V-TRP, PDR1::pdr1-DBD-CYC8-LEU2 ura3-52 1lys2-801 leu2-A his3- This study




yIMS575 | MATa tub2-L170V-TRP, PDR1::pdr1-DBD-CYC8-LEU2 ura3-52 lys2-801 leu2-A his3- This study
2 A200 trp1-A63
gJMs 47| MATo: tub2-N218A-TRP ura3-52 lys2-801 leu2-Al his3-A200 trpl-A63 This study
yIM551 MATa tub2-N218A-TRP PDR1::pdr1-DBD-CYC8::LEU2 ura3-52 lys2-801 leu2-Al his3- | This study
7 A200 trpl1-A63
yIM554 MATa tub2-N218 A-TRP PDRI1::pdr1-DBD-CYCS8::LEU2 ura3-52 lys2-801 leu2-Al his3- This study
8 A200 trp1-A63
gJ MS79 | MATa tub2-A315T-TRP ura3-52 lys2-801 leu2-Al his3-A200 trp1-A63 This study
yIM544 | MATa tub2-A315T-TRP PDRI1::pdr1-DBD-CYCS8::LEU2 ura3-52 lys2-801 leu2-A1 his3- This study
6 A200 trp1-A63
yIM544 | MATa. tub2-A315T-TRP PDR1::pdr1-DBD-CYC8::LEU2 ura3-52 lys2-801 leu2-Al his3- | This study
7 A200 trp1-A63
yIMS579 MATa tub2-A315T-TRP Tub1-GFP-URA PDR1::pdr1-DBD-CYCS8::LEU2 ura3-52 lys2- This study
3 801 leu2-Al his3-A200 trp1-A63
gJMS | MATo: tub2-V3331-TRP ura3-52 lys2-801 leu2-Al his3-A200 trp1-A63 This study
yIM552 MATa tub2-V333I-TRP PDR1::pdr1-DBD-CYC8::LEU2 ura3-52 lys2-801 leu2-Al his3- This study
0 A200 trp1-A63
yIMS573 MATa tub2-V333I-TRP PDR1::pdr1-DBD-CYC8::LEU2 ura3-52 lys2-801 leu2-Al his3- This study
7 A200 trp1-A63
EJM579 MATo: tub2-A365S-trp ura3-52 lys2-801 leu2-Al his3-A200 trp1-A63 This study
yJM545 | MATa tub2-A365S-TRP PDR1::pdr1-DBD-CYC8-LEU2 ura3-52 lys2-801 leu2-Al his3- This study
0 A200 trp1-A63
yJM545 MATa tub2-A365S-TRP PDR1::pdr1-DBD-CYC8-LEU?2 ura3-52 lys2-801 leu2-Al his3- This study
1 A200 trp1-A63
YIMIST | MATG Tub2-423"TUBB3:: TRP ura3-52 lys2-801 leu2-Al his3-A200 trpl-A63 Fees ctal. 2016
yIM239 | MATa Tub2-423~TUBB3::TRP PDR1::pdr1-DBD-CYCS8::LEU2 ura3-52 lys2-801 leu2- Fees et al. 2016
5 A1 his3-A200 trp1-A63
yIM239 | MATa Tub2-423~TUBB3::TRP PDR1::pdr1-DBD-CYCS8::LEU2 ura3-52 lys2-801 leu2-Al | This study
6 his3-A200 trp1-A63
yIMS554 MATa Tub2-423~"TUBB3::TRP PDR1::pdr1-DBD-CYCS8::LEU2 Tub1-GFP-URA ura3-52 | This study
6 1lys2-801 leu2-A1 his3-A200 trp1-A63
yIM243 | MATA/a tub2-TRP/TUB2 ura3-52/ura3-52 lys2-801/lys2-801 leu2-Al/leu2-Al his3- This study
5 A200/his3-A200 trp1-A63 /trp1-A63
yJMS559 MATA/ow tub2-TRP/TUB2 Tubl-GFP-URA Tub1-GFP-LEU ura3-52/ura3-52 lys2- This study
6 801/1ys2-801 leu2-Al/leu2-Al his3-A200/his3-A200 trp1-A63 /trp1-A63
yIM570 | MATA/a. TUB2/tub2::Tubb3 full mimic-trp ura3-52/ura3-52 lys2-801/lys2-801 leu2- This study
4 Al/leu2-Alhis3-A200/his3-A200 trp1-A63 /trp1-A63
yIM582 MATA/o TUB2/tub2::Tubb3 Full mimic-trp Tub1-GFP-URA Tub1-GFP-LEU ura3- This study
7 52/ura3-52 lys2-801/1ys2-801 leu2-Al/leu2-Al his3-A200/his3-A200 trp1-A63 /trp1-A63
yIM546 | MATA/o. TUB2/Tub2-423::TUBB3-trp Tub1-GFP-URA ura3-52/ura3-52 lys2-801/lys2- This study
3 801 leu2-Al/leu2-Al his3-A200/his3-A200 trp1-A63 /trp1-A63
yIM560 | MATA/o. TUB2/tub2-N33S, H37V, N48S, G57H, N83H, G126N, 1155V, T218A, A315T, | This study
0 V3331, T351V, A365S-TRP Tub1-GFP-URA Tub1-GFP-LEU ura3-52/ura3-52 lys2-

801/1ys2-801 leu2-Al/leu2-Al his3-A200/his3-A200 trp1-A63 /trp1-A63
yIMI51 | MATA/o. Tub2-423A"TUBB3::TRP/TUB2 ura3-52/ura3-52 lys2-801/lys2-801 leu2- This study
7 Al/leu2-Al his3-A200/his3-A200 trp1-A63 /trp1-A63
yIMS559 MATA/a TUB2/Tub2-423::TUBB3-trp Tub1-GFP-URA Tub1-GFP-LEU ura3-52/ura3-52 Park et. Al,
8 lys2-801/lys2-801 leu2-Al/leu2-Al his3-A200/his3-A200 trpl-A63 /Arpl-A63 2021
yIM206 | MATA/o tub2::CaUra3/Tub2 ura3-52/ura3-52 lys2-801/lys2-801 leu2-Al/leu2-Al his3- Park et al.,
5 A200/his3-A200 trp1-A63 /trpl1-A63 2021






