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Effect of Liz1 Gene Deletion on Mitotic Kinetics in Fission Yeast
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Abstract The Lizl gene encodes the plasma membrane pantothenate transmembrane transporter protein
Liz1, which is localized to the Golgi apparatus and plasma membrane. Liz/ gene deletion leaded to abnormalities of
microtubule cytoskeleton, cytoplasmic division, and cell cycle during the mitosis in Schizosaccharomyces pombe.
However, the underlying mechanism of the impact of Liz/ gene deletion on cell mitosis has not been fully revealed.
This study used live cell imaging technology to observe the fluorescence labeled Liz/A strain to explore the effects
of Lizl gene deletion on the growth rate, sporulation quantity, and dynamics of microtubules, actin, and histones
during mitosis of the Liz/A strain under standard temperature and high temperature stress. The results showed that
at standard temperatures, Liz/ gene deletion resulted in slow cell growth with a 15% delay in spindle elongation

time (P<0.01), a 22% delay in chromosome segregation to cell separation time (P<0.01) and a 12% delay in actin
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ring formation time (P<0.05). Under high-temperature stress, the slow growth of Liz/4 strains was exacerbated,

and the total time for actin ring formation to contraction was delayed by 14% (P<0.05). The data indicate that the

deletion of the Liz/ gene leads to delayed cell growth, and its key mechanism is to delay the elongation of the spin-

dle in the anaphase of mitosis and the formation of actin ring, which provides a scientific basis for further clarifying

the function of Lizl protein in cell mitosis.
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Genes, RefSeq ion from PomBase, on 2024-08-16
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A: LizIHEFOLH; B: Lizl 5 A 45 .
A: the location of Liz/; B: the structure of the Lizl protein.

Bl LizlEF{LE FMLiz1 E A%

Fig.1 The Lizl gene location and Liz1 protein structure
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Table 1 Schizosaccharomyces pombe strains and genotypes in the experiment

TR 5 HE[R Y b S

Strain number Genotype Source

PT. 286 wt: ade6-210 leul-32 ura4-DI8 h TRAN P T!!
PT. 287 wt: ade6-210 leul-32 ura4-DI18 h™ TRAN P T'!
YLI5 wt: Ath2-GFP:HygR/Pactl-LifeAct-mC:LEUI h* ZHANG D!
YL26 wt: Ath2-GFP:HygR/Hht1-RFP:HygR h ZHANG D™
HY 824 LizlA: KanR/ade6-210 leul-32 ura4-D18 h* TRAN P T
HY 824-1 Liz1A: KanR/ade6-210 leul-32 ura4-D18 h™ This study
HY 824-2 LizlA: KanR/Atb2-GFP:HygR/Pactl-LifeAct-mC:LEUI h* This study
HY 824-3 LizlA: KanR/Ath2-GFP:HygR/ Hht1-RFP:HygR h- This study

0.112 5 g#HZ R 0.112 5 gl &R 0.112 5 g 2L -
30 gEHEHT . 500 mLEEALK .
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EMM-N2# R\ 0.112 5 gRiERe | 0.112 5 ghRIERE | 0.112
5 g, 0.112 5 g R 30 gBi/likr. 500 mL
iEHaiK,
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R IE10~12 hig, BB TR Dsos FiBEE20.1, N 25 °C
837 °CREIR (200 r/min) 577, 43R 2 hilll & —1k 25 °C
837 °C N Dsosf, 2L 67X (12 h), HH GraphPad

Prism 84 il A K 1 £k .

1.4 EHRE

141 738 FIHGEEE 75 PT287Hf A AL B bk A1
HY 8245 ¥k 70 2RI /E EMM-NAR _E | BRER 5 HAE 5]
B RRIR A1), TE E 25 °CIRIER R AR 97
48 h, FIHU> EE R A, R B RS
0, gt 7 40& . H GraphPad Prism 83 ff42 K
BEAT 53 HT o

142 RAZRAIFHE  HHYSAEK IS
YLISE AR YL26 B AR ACEL =18, I 1% FE Il 24
BV, S IR AL M 24 hE /5371, ToBIKIBTE3
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FRPEEE IR . YESS-HygRPTMERS #2543 B H HY
824-2F1HY 824-3 Btk , B IR UETHS H brbnic B R



2870

BRI
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25 D: LizIARRRANEF A2 B B RRAS [ 873 (n=1 500). ™P>0.05, **P<0.01, 5¥ LR kA .
A: growth curves of wild-type and Liz/4 strains at 25 °C (n=3); B: growth curves of wild-type and Liz/4 strain at 37 °C (n=3); C: morphology of spore
in wild-type and LizI4 strains; D: spores number in wild-type and Liz/4 strains. (n=1 500). "“P>0.05, **P<0.01 compared with wt group.
B2 LizIZEREI AL KB THERFMN
Fig.2 Effects of Lizl gene deletion on the growth and the spore number of cells
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A: morphological images of wild-type and Liz/4 strains expressing GFP-Atb2 (tubulin) during interphase at 25 °C; B: microtubules number ratio of
wild-type and Liz/4 strains during interphase at 25 °C (n=60); C: microtubule length of wild-type and Liz/4 strains during interphase at 25 °C (n=60);
D: time-lapse images of wild-type and Liz/4 strains during interphase at 37 °C; E: microtubules number ratio of wild-type and LizI4 strains during in-
terphase at 37 °C (n=60); F: microtubule length of wild-type and Liz/4 strains during interphase at 37 °C (n=60); G: Western blot a-Tublin expression
plots of wild-type and Liz/4 strains; H: Western blot results of the expression levels of Tublin in wild-type and Liz/4 strains; I: comparison of fluores-
cence intensity of wild-type and LizI4 strains (n=20). "*P>0.05, *P<0.05, **P<0.01.

B3 Lizl EERK ISR ZRIERE & B B E R #20

Fig.3 Effect of LizI gene deletion on microtubules during interphase in fission yeast
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LizIA strains at 37 °C (120 s/frame); C: comparative analysis of mitotic spindle elongation dynamics in wild-type and Liz/4 strains at 25 °C (n=20); D:
comparative analysis of mitotic spindle elongation dynamics in wild-type and LizI4 strains at 37 °C (n=20); E: comparative analysis of mitotic spindle
elongation time in wild-type and Liz/4 strains at 25 °C (n=20); F: comparative analysis of mitotic spindle elongation lengths in wild-type and Liz/4
strains at 25 °C (n=20); G: comparative analysis of mitotic spindle elongation rates in wild-type and Liz/4 strains at 25 °C (n=20); H: comparative
analysis of mitotic spindle elongation time in wild-type and LizI4 strains at 37 °C (n=20); I: comparative analysis of mitotic spindle elongation lengths
in wild-type and Liz/A strains at 37 °C (n=20); J: comparative analysis of mitotic spindle elongation rates in wild-type and Liz/4 strains at 37 °C (n=20).
"P>0.05, *P<0.05, **P<0.01 compared with wt group.
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Fig.4 Effect of LizI gene deletion on spindle during mitosis in fission yeast
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Fig.5 Effect of LizI gene deletion on chromosome during mitosis in fission yeast
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A: time-lapse images of mitotic actin in wild-type and Liz/A4 strains at 25 °C (120 s/frame); B: time-lapse images of mitotic actin in wild-type and Liz/4
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strains at 37 °C (120 s/frame); C: comparative analysis of mitotic actin ring kinetic curve in wild-type and Liz/4 strains at 25 °C (n=20); D: comparative
analysis of mitotic actin ring kinetic curve in wild-type and Liz/4 strains at 37 °C (n=20); E: comparative analysis of mitotic actin ring formation and con-
traction time in wild-type and LizI4 strains at 25 °C (n=20); F: comparative analysis of mitotic actin ring length in wild-type and Liz/4 strains at 25 °C
(n=20); G: comparative analysis of mitotic actin ring formation and contraction rate in wild-type and Liz/4 strains at 25 °C (n=20); H: comparative
analysis of mitotic actin ring formation and contraction time in wild-type and Liz/4 strains at 37 °C (n=20); I: comparative analysis of mitotic actin
ring length in wild-type and Liz/4 strains at 37 °C (n=20); J: comparative analysis of mitotic actin ring formation and contraction rate in wild-type and
LizI4 strains at 37 °C (n=20). “P>0.05, *P<0.05, **P<0.01 compared with wt group. The dashed box represents the final frame of actin ring contrac-
tion.
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Fig.6 Effect of LizI gene deletion on actin rings during mitosis in fission yeast
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