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Cup9 T 22 KDY L R b, ST 247 A
(Schizosaccharomyces pombe) W ubrl R IR 12
SO A A TG Bl . wbr] B PR R 2 400 ) SE T 2L 5E
RETE DL A0 22 2000 M LA 20 2 5 D B R 2 1
T A AR R X 2 R R R A
25 X B 5T RRUR T Ok R 2R i
MK R UK, Hayles U BIBFSE & ubrl %
PRIk 2K I ST 2R 0 I B 20 R 25 23 i, 26
E3 Z £ EHEEM A Ubrl (E3 7 R 1% Wl
N 3R I 1 2(Ubr2) 76 I 24 el . A28
Ubrl EEAZ 15 N S ML, 3 BR AR 4 32 46 L 58 R 3T &
SREEAEN 1% %2 2 5 3 Johanson-Bliz-
zard AR EWRBIILK B RE EHRARLAEE
BANG U W (0 Rk

SR R G e RER — Fh 55 NS 40 M AT 5 R 10 40 i
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Table 1 Strain information of Schizosaccharomyces pombe

JEI 99 L 5 F 5 PR 4 6 %) PR 40 B A 0 e R AR BIE 9 4
Ma 225y SR B A Y . H T, wbrl SRS
S BT R AT 22 53 2L Ty 2 AR AR DL ARG L PRt
A LA SR PG 24 5 1 BE 40 AR Sk A5 R, 5 ) 7E T AR
F Bk LS 2 A P AR il 45 A T Al
JL AR L AR 53 W A B AT 22 5y 34 3h 1 2E A8 Ak R ilE— 25
WIBA wbrl PR 76 240 LA 22 53 24 v (9 D) il R 2 BIL AR
P HERL AR
1 #REFE
1.1 B

SR S4B T TR B DR A T P AR U YK 2% T e B

A SR B TR AR B 2R R N S L R AR B
£ 1A,

LI

Strain number

Lk PSS

Genotype Source

PT. 286 WT ade6-210 leul -32 ura4-D18 h— Laboratory preservation
PT. 287 WT ade6-210 leul-32 ura4-DI18 h+ Laboratory preservation
YL15 WT GFP-Atb2 ; : Hyg " Pactl-LifeAct-mC ; :leul ~ ade6-210 ura4-D18 h+ Laboratory preservation
PT2514 WT Mis12-GFP ; :leul © mC-Atb2 : : Hyg® ade6-210 ura4-D18 h— Laboratory preservation
HY 2338-1 ubrld s :Kan® ade6.-210 leul-32 ura4-D18 h+ Laboratory preservation
HY 2338-2 ubrlA ; : Kan® ade6-210 leul-32 ura4-D18 h— Laboratory preservation
HY 2338-3 ubrlA ; ;Kan® GFP-Atb2 ; : Hyg® Pactl-LifeAct-mC: ;leul ™ ade6-210 ura4-D18 h? This study produce
HY 2338-4 ubrlA ;s Kan® Mis12-GFP ; :leul © mC-Atb2 ; : Hyg® ade6-210 ura4-D18 h? This study produce

Note: WT means wild-type strain,and ubrlA means ubrl-deleted strain.

1.2 EHFE

YESS i fe 5L W 4g b 15 g BRI 2.5 g,
JRIEERS 0. 112 5 g, 7e &R 0. 112 5 g, JRMENE 0. 112 5
g AR 0.112 5 g, M&E R 0.112 5 g, TLH /K 500
mL, 25 VA B SR L A ZEAR ¥ 8.5 g.

EMM-N }; 3# 3. EMM-N ¥ K 3. 66 g, % %3 4
10 g RIS 0.112 5 g, S &R 0. 112 5 g, JRWEIE
0.112 5 g &R 0. 112 5 g, #IE R 0. 112 5 g, LH
7K 500 mL, 5 Sy 4485 332 5 0 A 3 RE B 30 g

EMM2-Leu ¥ 75 3 . EMM2 ¥ A 16. 165 g, it 1
M 0.112 5 g, JREENE 0. 112 5 g HZEFR 0. 112 5 g, i
AWZ0.112 5 g, LH/K 500 mL.BEH 8.5 g.

YE5S-Hyg £ 3% 3 . YE5S [ A& K5 77 3 K B 5
AR B, KA F] 0.3 mg/mL,

1.3 EKM&NE

Pk B> 85 AR S 0 BT AR R wbrl1A TR R, 45
T YESS iR 72 5L, THEIR h 25 Cad 35 5% , Il 2
PRRAE 595 nm PR A T WO (0D, . ¥
RSB R OD.y, =0. 1,8 T 25 CH .5 2 h
Kl 1 ¥k OD 5o » 200 HE 12 h 2 A Kl 2
1.4 HHHE

ubrl B 5% AR #) 8. 7E PomBase ¥ & (ht-
tps://www. pombase. org/) 2 & £ [H ¥ 51 , B4k
BT X 3 P s 80 bp i [ YR, LI pFA6a-Kan-
MX6 A5 A 5z, 5Ok 51 4 7 51 R F1: 5" - CG-
GATCCCCCGGGTTAATTAA-3' \R1:5-GAATT-
CGAGCTCGTTTAAAC-3", LA [a] Y5 & 20 1y J5 X 3k 45
2R TR

AR 10 B R A . DL Mis12-GFP Ry . 78
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PomBase $045 JE |2 $& Mis12 2 [F %17 TAA |
J&i 80 bp J¥ K IR EE , UL pFA6a-GFP: LEU1
R BAR B, RS 47 51 A 5.5 -GGTGACGGT-
GCTGGTTTA-3".R3:5'-TCGATGAATTCGAGC-
TCG-3", 4 1445 2717 [5] 5 (14 98 Y6 26 (A P 41, [A) U5
MG TE EMM2-Leu K5 77 % I i 1k 3k 4% % 18 Mis12-
GFP @& 8 R k.

X2 SR 0 TR R < 44 44 S A T A B 10 A R
£ EMM-N B35 5t B R 8, % 0. 01 g/mL iy
A T4 R 37 “CALBE 2 h, ¥4 70 T 3% 4 /£ EMM2-
Leu f1 YE5S-Hyg $5 5% 5 [ #F 170/ 3£, 45 & AR
Wy DP72 1 o W 5245 2045 A P Fh 28k bR i i 7 1R
B RR

9 AR I Y I K TR AR < 1 R B TR PR 5 e bR il
FMRAE EMM-N 853238 B S )5 . % 0. 01 g/
mL W34BT 4 @i 37 CALBE 2 h, ¥ 96 134 A 16 0
VERE IR AT 0 IR, 455 WK T DP72 W iU 0
SEA5 5 H A A 26 AR I 0 A B B RE
1.5 &4HAmEE Rt &

£ 25 “CF Al AR R OGR4 B IR S (leica
TCS-SP8) X} T 44 1 % S bk 1 1Y B Ak 2E 17 375 20 A 1
%, WESHECNEIERE 500 ms.2 min/Pi, 1 WiH
#7281 90 min, 3k 45 i,

1.6 BEBRITSHHT

i 1 43 60,58 6 26 11 (GFP) AR 10 27 R AR , W52 25 e
TR Bl 12784k I AR 96 25 BB A B A5 R R o0 A 22 53 34
HHY . 5 GFP #Ric 8k .mCherry Fric 25 fR 4 . MW
KR M3 1. T mCherry $ric M3 &
FLER, DL I L8l 3 L ER 8 J) 2% 22 5% . (i Image
J G BRER A X6F 5 S b i 15 AT Ak 3 43 BT R B A
it. FrA I AR GraphPad Prism 8 /£ &, il SPSS
26. 0 FAFHEAT BRI R 7 2 00 BT Al ¢ K2 58, P <<0. 05
FRERBE,P<0.0l FREFWEBE,

2 HRE5SMH

2.1 ubrl EFEERKERE L E B 4B 5 . 40 R
EAEMME RN

SIS SR T B 200 AR A M B R R L wbr 1A T
PRTERT 4 h o8 5 B A BB AR A LG E B 3 25 R (P>
0.05) ,fH ¥ 3 12 h B wbrlA B 889 OD., 6K
0.239£0.005, ¥ A= B E #R 1 OD s {HH 0. 760
0.006[ & 1Ca) ], B wubrl e K 2 J5 WA 40 o 3
B Z AW

20 LT 25 40 B 45 SR 0 s, T A R R R 4 i S IR
JEZS, 40 MK FE N (13.09 +0.94) pm, 58 JE N
(3.4440.37) pm, KJE LA 3.84 0. 41;ubrlA
N U R NN T = N2 NS AN 1R 3 )
(12.4142.01) pm, 98 K (4.89£0.67) pm, KT
b2l 2. 60£0. 58, 55 BF A R T bk AH L 2R 3 M 2
S (P<<0.05,P<<0. 0D [ 1:(b)—(e) ],

A 22 43 L) 30 A0 MO PR I BE ST R AR
HF A YRR RR RN wbrl1A B BRI IO R 4 S ol
(9.20+1.67),(8.6941.93) pm, B & 0] JC . 3% 2
S[P>0.05, K 1(D 1, A 2255 %40 11 40 Ml f805E R 4L
H Gt 25 B3R W WP A T B R RE ™ A2 3.4 FI1 5 AR
TR, Hh 4 WMERM SRR, N 78.5%
LB 1(g) JsubrlA TWARRE™ £ 3.4.5.6 A 7 AR
HLH B 2 A 4. 6% ,43.1%,30. 8%, 16. 9% Al
4.6 %[ 1 (h) T 478 ubrl FEPRBLK & S EOEH R
B T 4 L P B SRR . L 1 GO R G 43 0l A B AR
RURT ubrl A TR PR BSOS B
2.2 ubrl BERERKIHEES NFEHZME

ubrl1 A TE BRAFAE W Fh 27 B A TE JOE 2, wbrl A (D
TR E I WY B, ubrl A G 278 59 8 W 4%
iR 2Ca) ], ubrlA B BE S R TE B P 2% 9
R AR G T 18,50, & B IE A #E AP AS 1 4
HOFSE TR . DA 22 4 ) 10 R 8 A i SR 1
Ik A A 2245 Z4TF 4R 1 <07 Ik 221, %o 25 4 1A 1) e K
KBEEIEAT GE 31 40 Mo 45 SR 0 R W5 AR RU B BR AN wbrlA
WkE 2 I 7E 5.8.5.9 min JEAH 22 b, 78
13.8.13. 1 min #F AH 2253 345 30 , 9 A T8 Ak 0] G
EEZESFLE 2(b) . XA M AT 22 53 2445 A~ I 351 1 it
KNGy R A AR A FBE AT BETT o0 AT R B, wbr 1A B AR
B 224y M5 W RF LR i) R (14, 843, 25) min, &8
A R bR B AE K (3,004 1. 36) min, H A HA
B EMEZERLP<<0.05, [ 2(0) ], 1EA 2250 2 rh i
A= TR AR 2 R AR R K BE Ol (1,52 £ 0.48) pm,
ubrlA RN (1.0240. 38) pm s ubrlA T R B A
TR T Wk 2 4 0. (0. 5040. 10) pm (P <C0. 05) ; 1} 7
A 22 53 345 1B A AR bR 25 B A AR BE Dy (9. 05+
1.08) pm.ubrlA B AR N (10.63+1.84) pm,ubrlA
VR 5 T A TR A e i S RS (1. 5840 76) pm [P <<
0. 05,18 2(d) ] ubrl BB XA 22 43 544 0 W1 25
FEAR MR IR R B m LA 2(e) ], B4 B Bk
2y R A Wy 24 07 X FE O B R T (63,3000, 1M
ubrlA W R E B HERIW L (70, 426, 1 ik 188 T
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% indicates significant difference(P<C0. 05), * * indicates extremely significant difference (P<Z0.01).
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* indicates significant difference (P<C0. 05).
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Fig. 2 Effects of ubrl deletion on spindle dynamics
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* and * * indicate significant differences at the P<C0. 05 and P<C0. 01 levels, respectively.
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Fig. 4 Effects of ubrl deletion on actin ring dynamics
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Abstract: To explore the changes in mitotic dynamics after the deletion of ubrl in Schizosaccharomyces
pombe ,this study employed fluorescent protein labeling and live cell imaging to compare the cell morphology
and dynamics during mitosis between ubrl -deleted strain (ubrlA) and the Wild-Type (WT). The results
showed that compared with WT,ubrl1A showcased decreased cell aspect ratio,increased microtubule bundles,
and appearance of short rod and pear-shaped cells. During mitosis, 18. 5% of ubrlA cells mistakenly formed
double kinetochores,with the spindle elongation length increased by (1.584-0. 76) pm and the spindle elon-
gation duration prolonged by (3. 00+ 1. 36) min in anaphase compared with the WT. Meanwhile, the spindle
exhibited fishhook and S-shaped breaks with delayed spindle breaks in telophase. In addition, compared with
WT,ubrlA showed the increases of (1.1240. 19) pm in the initial diameter of the actin ring, (3. 60+2. 85)
min in the actin ring formation time,and (4. 90£0. 21) min in the actin ring contraction time,and no signifi-
cant difference in the contraction speed. The findings provide a scientific basis for further research on the
function and molecular mechanism of ubrl in mitosis.
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