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Abstract The cytoskeleton could regulate the fusion and division of mitochondria, meanwhile, mitochondria also
could regulate the normal dynamics of the cytoskeleton. The mpel gene encodes mitochondrial pyruvate carrier 1 which
is located in the mitochondrial membrane. The protein of MPCI is an essential component of the mitochondrial pyru-
vate carrier complexes. Currently, the effect of mpcl gene deletion on the dynamics of spindle, histone, and actin has
not been reported. In this study, fluorescent labels of microtubules, histone, and actin were constructed in Schizosac-
charomyces pombe cells. The stability of cell dynamics at different stages was observed using live-cell imaging to inves-
tigate the effects of mpcl gene deletion on actin. Compared with the wild-type strain, the results showed that the
mpel A strain reduced the spindle elongation time by 6.70 min (P <0.01), accelerated the elongation rate by 0. 17
pm/min (P <0.01), reduced the chromosome segregation time by 3.40 min (P <0.01), and prolonged the total
time for actin ring aggregation and contraction by 3. 80 min (P <0.01) at room temperature. The experimental results
mentioned above indicated that although the deletion of mpcl gene promoted spindle elongation and chromosome segre-

gation, it slowed down the formation and contraction of actin rings, ultimately leading to slow cell growth. This study
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provided a basis for further investigation of mpcl function.

Keywords mpcl gene; Schizosaccharomyces pombe ; mitosis; cell dynamics; actin; gene complementation

LRI TS EAZ A0 M A BE B 1), 2 40 i
SRR AL A = R IRAIG IR B AE5  ATP /Y3757,
LML N PRAE H D REIR 2, 38 2ok AN W 3t 73 224 1 il
B A TR ORI A, T R TH Y 32 5 2Ok
PR D5 A A AR R R SRR 2
I HE, Mmbl % 4 ( mitochondrial microtubule
binder , A0 R RS 45 & 85 Mmbl ) $5 27 A F
B &5 A 76—, By 1k Zoks Uk 3 4 R I 4
Mmb1 [ 5% G 3R R R4 H OB
BUL-AE M I C o B 2 5T LobiiAk sl
B WR L RARLE YT Tea2 H 11 (kinesin
family plus-end directed microtubule motor, 3% 3fj £
I ZE I E 3 i ] I L PIL Tea2 ) S 23 3 ZbL
PRI Ak FLBCR G N L 55— D T, 2ok AR 1
W R G AN B 2R IR 8 1% frol FHEIH (G
v Fuzzy onions protein 1, LR IR AT H Fzol )
SRS YA RECR N A7 2200 LY R R 2 3 S
W dnml FER (485 dynamain-related protein
1, 2RI RS 248 4 Dnml ) RS, S0 SR B 1
TN, 25 % il A ) S, e €0 A Ay B i R
tom70 FE K ( 4t mitochondrial TOM complex TPR
repeat subunit Tom70 , 2K TOM & &%) TPR &
S HE Tom70) Bl 25 J5 | 47 I 4% 0BT 262 B 1112
afgl 5t (éﬁﬁ% AFG1 family mitochondrial AT-
Pase , ZHI{A AFG1 ZJ5 ATP i) SRS, 5 97
KR A0 K mpel 3 R 4 5 26 R DY
FR#E A4 1 (mitochondrial pyruvate carrier 1, MPC1) ,
ZEE A T S8 S5 8% B ( Schizosaccharomyces
pombe) W55 3 2k Yo iR | Homy a5 A 43 50 N
sec6 \mugl46, MPC1 1 141 > 2 R 4H i,
S TEN 16.06 kDa( & 1), MPC1 F1 MPC2 ( mi-
tochondrial pyruvate carrier 2, 27 A P i iR 28 {4
2) L RERLAAR A 5 N T 1R 2 14 52 5 ) MPC, LR
A I 52 B T P T LORE TR TR 7 A A0 5 v
s B SRR TR R RS R L KR
SR AR R = . mpel RG2S MPC2 [
fift B MPC & A HEARRIE S mpel FiBIKOF
SRR AN A AE TR mpel Foik FEARMEIE B- 2R
B S AL, TS Wnt/B-14 PR iR AR,

PRI AL A% | I MPC 3 B R AR SNl T
TEAMMLAZ D o BN mpel BRIE 23 T il Bt g
HEJE, MPC1 3 6 3k BB 41 8 % 4 i Liu
SR I, mpel B 2 5 304N it kAR
Koo ARG mpel 8023 T 8040 M A KR
JEARNE Y A S B AN X A F AR R T A
PR R R A B0k DL BRI A K Y ek
PET NS mpel RTE£5] & 2R, R &
Pz ZhFRAT LR P RR 55 | e TN R R IMLAE | 2ok
PR R R A8 MR e =2 i A5 202 B2 S — T
RPN EAZR AW, 45 SRR B | 2
BEE ( Saccharomyces cerevisiae ) 45 , 3% PRI 41 45 #4)
] B SR 2 L SR g e B Y
EARGERPRAT A0 ARFEIN , F3 22408 240 g K /)
FBEX ] W T AT 223 28 5 200 1 ) 390 45 1 O
g ARG EERE R mpel FEDR B2 G204
JL A R B ARG AE AR DG T HL I 1 R E 7R, A
WF5E L) SR AL G I RE S BIFFE XS 52, T8 mpel A TR R
TR A O FRIC, K mpel HE PR R X 25 i
A AR NWEh & F A5 122 B 52, (R A
mpel & PR A1 #h TR bR 1 47 300, O oE — 20 R
MPC1 SRR S

B1 ZLAERMBRIEE 1 EAREN

Fig. 1  Protein structure of mitochondrial pyruvate carrier 1
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BE), (BamHI) (Takara 73 F] ) ; Seamless cloning kit ( Jb 5T
*1 REREBRSEKRS BEERRFKR ER YRR AR AT o -80 CHKIRIKAH

Table 1 Number, genotypes and source of (994, Thermo Fisher Scentific /Aﬁj) ; I 2 A= 444

Schizosaccharomyces pombe strains

WSS FERI Y B RPR IR
PT286 h - wt Phong Tran'*!
PT287 h+ wt

CF2046 h - wt: GFP-Ath2: HygR

PT3850 h+ wt; Pactl-LifeAct-mGFP; LEU1 Phong Tran*!

PT4280 h - wt; Hhi2-GFP.URA4

997-1 h+ mpclA. kanR

9972 h - mpclA: kanR E NI
997a  h? mpelA: GFP-Ath2 ;HygR AHFFE
997b h? mpclA; Pactl -LifeAct-mGFP; LEU1 KB
997¢  h? mpelA; Hh2-GFP;URA4 AT

Chuanhai Fu*!

PEih— b+ h? BGFOREBREER, Hh h - FOR IR
b+ FR LRI TE B, 7 305 1 T8 e 0 0wt 67 74 7
BBk mpel A F7% mpel SEDUBRK T B bR ; GFP %k (50 26 (15
i ; Ath2 R T4 ; Pact] -LifeAct s L3I 4 ; Hhe FR 4 &
M ; HygR FRI8E R P kanR FoR BARE R ik ; URA4 FoR
VR BRI LEU1 377558 S0 Bl
1.1.2 3K YESS WiikE: st A &
iz PRUENE RIS MR 0. 11 g, #45HH15. 00
g, BERH R 2. 50 g, #B4li7K 0. 50 L; YESS [# {4
BEFRIE AE MR R FR L 0 L mlk B g 8. 50 g
EMM-N 7= 3% 32 35k . H 2 IR | se 2 WL | IR e | i
A HiE R4S 0. 11 g, %% 10. 00 g, EMM-N
3.66 g, #i4liZK 0.50 L; YESS + G418 ( HygR) [#l14
i vERE IR 3 . 4% I8 YESS [ 85 37 5L i 5 e il Ot
KA, e ENEEFRTINA G418 (HygR ) , ffi Hiyfe J&F
90.30 g/L; LEUL (AT 55 55 . 20 2008 | K s
WE RIZENS B IR4S 0. 11 g, EMM-2 16. 17 g, B
JI§8.50 g, #i4li/k 0.50 L; URA4 [H1AGH PER; F5 3 .
HAR ez R RIS R4 0. 11 g, EMM-2
16.17g Bl 8.50 g, #4lizk 0.50 L,

1.1.3 ZZXA 5 R&4E& WA BEAHEIR
Y1 358 (Thermo Fisher Scientific A ] ) ; 5tk L BE
JIRNEE RS o 2 R . Se 2 R L PR W WE | 21 2 R ( Sigma-
Aldrich A ] 5 INALEE, & e DU 1R | 2% &
(HygR) ( b ek A= AR A BR A ) ; EMM-N
(HEPIRFIEFANR S5 A7) 5 GAL8 Hh () HFE
AR R T 5 Wil ( EIERM AR YRR
FRZS ] ) 5 Q5 High-Fidelity 2X MasterMix i ( New
England Biolabs 2% w]); BR il ¥ #% W& W™ V]

}E ( MSC-Advantage , Thermo Fisher Scentific 23 H] ) ;
THIR 3246 ( DPX-9272B-1, Thermo Fisher Scentific
INED) SR ZRELLHL(5418R, Eppendorf AG 23 H] ) 5 18
MG (THZ-Q, i E BRI S A BRA R ) s34
eI A (5] i 33 BE (TCS-SP8, Leica /A ) ) 3 1IE
DG S ( DMI3000B, Leica 23 7l ) 5 78 V5 K T i
(LDZX30FA, I ifg 1 22 Y7 48 M) ) ; PCR X
(T100,Bio-Rad Laboratories A AFRHEAT]) o

1.2 Ak

1.2.1  mpcA W #k09 #3348 35 BUTRL
pFA6a-KanMX6 , 1% i1 i J5 514 F1 (5'-TTTTTCT-
GCTCCACTAATAGGATAAGCTAGTAATTTGAAGC-
CTTTGGCAAGCCAACCACACCTATATTATTTTTTT-
AAAACGGATCCCCCGGGTTAATTAA-3') Rl (5'-
CCCTTCCTTCGAATCAATTTTGTTAGAGCAAGTG-
ACTTATCTGTTCACTCGTATTTTAAAGAATAAATA-
CTTGACCCTTTGAATTCGAGCTCGTTTAAAC-3") .
PCR #1419 8) KanR K J Bt , PCR %14 98 «C
ASNE 30 s .34 MG (98 CAEPE 10 5,63 CiR k
30 .72 CIEfH1 2 min) ,72 CIEMF 5 min, 10 CI#
FEo NG5 1= o Yk o Il SR FH I TR 481 5 A 7%
[ IR ARAS: mpel A AR

1.2.2 e A e BUE T H ML R TE
— 80 °C VKA A B A TR mpel A TRAR, 43 45 Fh
Z YESS R F3E 25 CEH5 48 h 5, FE
HFEE YESS WA F:5E,25 °C 200 v/ min JRFH;
FRIEAE 12 h(WEL 37 C FANTE SR, BT B G
F 37 CFFHEIL 12 h) BRI 0D, 770.5 ~0. 8"
Z S AL SE R, IE B 9 BT 100 %5 i
BRI AR EL G Ak 58 B 1 3 B Rk AN B 2 A
mpel A PR ST A= Y B RR %) 240 B 1l 451, 000 k44
JEE B EL 20 A A S R AT

1.2.3 mpelA G ME B mpelA EHY5
B AR R IS B R TR AR 2 EMM-N P2
FrHE 1,25 CHEFE 2 d Ja =46, P A BV v it
it ¥ 38 BE B 7, R ddH,0 ¥ YL T 3
WK, ZA R T g s R B 1 I, Pk 2
FETRVE T 25 CH RIGFE2 d 5 Wm0 5
O 75 i BF A= B OF 1 R PR TE 21 5 1 4l & EMM-N
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PR FEEE 125 CHi SR 2 d TR S A, 5
B A T TR 90 H AN 5 A B A TR A T R TR
BT, 9" KIGFR G RAF mpel A TR (£ 1) o
1.2.4 RAFa#HE TOCEAMICHEEE
AT AN ] B B9 AR L ) B A AR TR B
A3 515 %55 R A S mpel A B RR 28 S R SEER, R A
J FHT g 2 Tl s Y Tl i 5% BE RS TR, I C TR
ddH, 0 5 ¥EF 3 ¥k, Ao vk b5 57 3 sl | 3%
PR o 15 R L0 e S5, Pk o PR TSR TR VR, R I
PN A B EAR L, B A DR IE 1 T AR
alifb Y RIGFRIRAE (R 1),

1.2.5 w@Ab@A s HE  EHTK pFA6a-
5FLAG-hphMx6, ¥ 11 i J5 51 ¥: F1 (5'-TTCG-
TACGCTGCAGGTCGACTTCATCAACTGATTGAGG-
T-3") \R1(5'-CATATGATTAATTAACCCGGGGATC-
CGCTAGATTGTGTAACTGAAC-3") , M\ S35 24 5 i
BERF A RUGE AR P3G mpel &R R B, LUK I [
W 54 7= 4 . BamHI B ) Bk, 5% FH ] 5 &
K mpel PRI B Bk L SR I R £1 5%
Aol BRI AL 5] 997h I B 40 i 0| 28 Bk
15 6 95 11E i AR A5 A1 4R B R C-mpel A

1.2.6 Fmiamts FlAFT -80 CUKFEMH
BREEFD 2 YESS A KE 37 3E,25 CE I8 72 h )5,
FERDIE RAPRS] YESS ARG &, T 25 CF
AL 12 h(IHE47 37 C T 16 40ME AR i i 75 A B I
T 37 CHAIEAL 12 h) . WS B RS A,
et PO 3R A5 80 Il FU B8 X TR PR 144 T 17 200 i
B, AR Z 80k B TR B 2 min, R R 512
pum x 512 wm, BEYERTE] 400 ms, A B2 L7 2,
IR 1 wm  FA5EIRE 25 CEL 37 C,

1.2.7 it F 454 (1] Image J #E4T EI G AL
PR BRI, A s B 3R 8 P 41« SD fil
i GraphPad prism 8 fil 1A ,1@}% IBM SPSS statistics
23.0 TG, GitEER . « Al + 4
ORI ALY mpel A TR 2E 5 W3 (P <0.05)
FH B2 ( P<0.01)P

2 HEREH

2.1 mpcl EFEREITHESH RN

X HE B A AU TR AR (wi) F mpel A B FE 41 T2
BEREIR A 2257 26 mpel A RN S
R4F, BRFPIR, RIS R KA (K 24)

25 CNHMMIEEG T A4 R 5o, wt Fl mpelA
FRRIANIE K (& 2B) GRS (K 2C)  4niE
BUE 2D) 4350 (13.19 £1.45) pm, (3. 84 +
0.62) .(40.22 +5.79) pm® HI(12.46 +1.27)
pm . (3.37 £0.51) ,(39.84 +4.78) um’, mpclA
PRIPES wt AH LL, 20 6 1 RG22 55 (HL A G
FE ARG LA B3 0. 73 pm (P <0.01) |
0.47(P<0.01), Pk E&5H4ER, mpel FEH G K
22 SEAMML 25 C F AR TR,

37 C N HMMIE ARG /30145 238 WoR, we Fl
mpel A TRARV AR BE (18] 2E) DB L (& 2F) |
4 e T AR (] 2G) 43 3o (12,13 £1.39) pm
(2.27 £0.37) (56.44 £9.55) um” A1 (11.83 =
1.31) pm. (2. 16 £0.37) . (53.52 +7.52) pm®,
mpel A RS wt (20 O BE  9AHE EE | 41 B T AR
TREZER, 525 CHL,37 CTF mpclA H#E
YU MR IR .

2.2 mpcl BEERKITGEE D HFR R

TEANAR AT 24300, IR0 26 T8 L G BRI, B 2
Gy HEAT | 2 R 320 T P 2 T Y 2 R A 1Y
TR B Y (AR 3 2 40 o P, {1 40 i #R i
R R A 0 B 545 W) T, DR TE A= i AR 35 4% 40 o 1)
SERLpED F) FH 28 46, 2¢ 6 5 F AR iE mpel A B B
HITHUE (B 3) , BRIE mpel FE DRG0 SR Z4 5 1
REGTERIR SN 727 0500, BEBR 2 min A48— K1
YIRS LE R BN (K 3A MAEF),25 CF
mpel A BRI YRR S ]2 T wt, 37 CF
mpel A TRAR G ERAR AP S (B 5 we A3,

it 25 °C T YA 3 J1 2% K 9L (&l 3Ba,
3C) ,wt il mpel A B AR 2 B A A K B R] B
J¥ EGEAMH9(23.70 £2.18) min, (10. 44 +
0.71) pm.(0.44 £0.05) wm/min F1(17.00 +
1.89) min.(10.37 +0.54) pwm,(0.62 +0.09)
wm/min, 5 wt ML, mpel A WREA 2253 3L 25 A
A B TC 0 2 Pk 22 S (EL R ek ) 3 ik 5 4
6.70 min(P <0.01) , {0 i Z 1 0. 17
pm/min( P <0.01) uiéﬁ%%ﬁ?,mpd FE [A]
RS20 2y R A A s 18] PR e A e
(EES-ALEs T ZEN RSN

E—25 5T 25 °C TN 4% B 1 25 e A fef < s i)
FIH R LE B R (K 3Ba 3C) , wt Fl mpel A Ttk
YR TETT S AR ) 43 51 R (5. 40 =
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1.85) (6.30 £1.63) .(12.00 £1.30) min F1(4.10 +
0.79) .(3.90 +1.37) .(9.00 +1.38) min, 5 wt
AHEG ,mpel A BRARGTERIRTEFT , 5 (R s8] 3
IR B 2E 46 %6 1.30(P <0.01) .2.40(P <0.01) .
3.00 min(P <0.01) . wt Fl mpel A WRAERT U5
AR R 30 (0.27 £0.08) (0.12 +
0.06) .(0.70 £0.10) pm/min F1(0.32 +0.08) .
(0.19 £0.08) . (0.95 +0.15) pm/min, 5 wt #H
L, mpel A TRIARA 2257 4RI 3 25 e A Ao 32 TG W
25 A0 5 I A A HUR A At 2
J10.07(P <0.01) 0.24 pm/min( P <0.01), &%

PR mpel FE R GR T2 A RS B B
[HEGPEIR ST 178

it 37 C T gk zh 715 & B (1l 3Bb,
3D) ,wt il mpel A TERRZT R AR BRHE] B |
SR (19.80 £2.14) min (12.23 +1.42)
pm (0.66 £0.09) wm/min F1(19.20 +2.19) min,
(12.17 £1.77) pm (0.68 £0.10) pm/min, 5 wt
FHLE, mpel A TR R AT 22 53 %& 27 fl AR A B[] <
JE R R EMNEE R, 525 CHLL, &R bbEE
T mpel A T AR 27 B 1A 1 4 Bsf ] e 32K 5
EH

B2 mpcl GR%K XT3RS 5E B B A R TS 7S B 22 1)
Fig.2  Effect of mpel deletion on cell morphology of Schizosaccharomyces pombe
A B AR BR (wt) F1 mpel A BARAT 22 3 ZLRIAANIEZS 5B ~ D225 C N, BP AR RSN FN mpel A 40 A0 BE AR 1L | THI AR
(n=60);E~G:37 CF, AR mpel A AIMEHIKSE B AL (n =60) 5 = P <0.05 £& wt 5 mpcl A Fikk2ER

W3, * % P<0.01 /R wt 55 mpel A 2 SRR, FEIF

A Cell morphology of wild-type (wt) and mpclA strains at interphase; B-D: Length, aspect ratio, and area of wild-type and mpclA
cells at 25 C (n=60) ; E-G: Length, aspect ratio, and area of wild-type and mpclA cells at 37 °C (n=60); * P <0.05 indi-

cates a significant difference between wild-type and mpclA strains respectively, * * P <0.01 indicates highly significant difference

between wild-type and mpclA sirains respectively, The same applies to the figure below
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B3 mpcl SREIRERERTLEERNZIT
Fig.3  Effect of mpcl deletion on spindle in Schizosaccharomyces pombe
A:25 C(a) 37 C(b) T, wt Fll mpel A TARTEA 2253 ZUN G5 ERRIE I AR, A1 U AR 2 min $8%—K;B:25 C (a) 37
C(b) T, wt Fl mpel A TRRZT A HIZE (n =20) , HEZ - T w393 i) 3t 38 DA 399805 I A9 38 5 € ~ D225 .37 °C
T, wt Al mpel A TEBRAT 2253 2 TR I 31 25 B AR B 1] () 7 BRPRA IR BE (b) SRR (), (n =20)
A Time-lapse images of spindle during mitosis in wild-type (wt) and mpclA strains at 25 C (a), 37 °C (b) ; Horizontal images
indicates that images are taken every 2 minutes; B: Spindle elongation curves in the wild-type and mpclA strains at 25 °C (a), 37
C (b) (n=20), dashed lines indicates the transitions from prophase to metaphase, and from metaphase to anaphase; C, D Spin-
dle elongation time (a), spindle elongation length (b), spindle elongation speed (¢) in wild-type and mpclA strains at different

phases at 25 C and 37 C, (n=20)
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2.3 mpcl ERBRKAEAZHNEHEM

HEAEN TY AR A 2o St it Y
LR B 25 25 R AR 1) A 1 R 1l S T4, PR IE T
ALY A IE R ALY L R g bR il
AL TR P13 HT mpel Ji PR Bl 2 o SE 37 2L 5 8%
B R 2 L 4, 1B AR,
R 4A IWNZEFIAT) ,25 CF mpel A HEREM L
ARTFAR 432 FN A0 43 FF (G BB ) T we, 37 C
T mpel A B R G CAATT UG 43 55 2 40 i 53 TF 1Y)
JAHTE] 5wt AT

25 C A ZnHAE A 15T brss

RER (K 4B) , wt Fll mpel A T FE 4 & IR
77 2431 41 fg B 1l B R ( chromosome segregation to
cell septa formation, CS-CSF) % B [a] | 4 ffd JE K,
7 5 381 248 Jifd 53 FF ( cell septa formation to cell septa
separation , CSF-CSS) 19 i [] | 4 25 H T i /0 24
2 40 i 53 I G RS2 E] 3 50 A (18,40 £2.95) |
(23.20 +3.69) . (41.60 +4.75) min F1(14.90 +
2.38) .(23.30 £3.39) .(38.20 £3.49) min, 5
wit AH EG RIS AR 20 LTS ol o 5 38 240 0 T 114 B 1]
JC i 2 22 5 (H AL B 1 T R 3 2450 240 T 1l o e
AR (] | 22 1 TT IR 3 24300 40 i 3 T SR S I [1]

B4 mpcl BERREMRERBEBESHELS RPAEEHNZM
Fig.4 Effect of mpcl gene deletion on histones in Schizosaccharomyces pombe during mitosis
A:25 C(a) 37 C(b) T, wt Fl mpel A TRHRAT 2253 ZUYI 41 EE FUIERT R, B 17 AR FRAGHR 2 min $H8— UGB C 400k 25 .37
C T, wt Fl mpel A THRA RIS IR Ca) FOEFE] A7 EE (b) , (n=20)

A : Time-lapse images of histones during mitosis in wild-type (wt) and mpclA strains at 25 C (a), 37 °C (b), Horizontal images

indicates that images are taken every 2 minutes; B, C: At25 °C and 37 °C, time (a) and time ratio (b) at different periods in

wild-type and mpclA strains, (n=20)
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A4S T 3.50 (P <0.01).3.40 min (P <
0.05) cwt Fll mpel A T PRZHEE F T 15 53 243 40 il
T 5 B S 6% BF TR A A i) e R A B
(44.27 £5.40)% .(39.15 +6.36) % , Mk
] 7 b B PN 5. 11% (P <0.01) . VI E
SERARIR B mpel 2325 CF Y@k sy
BRI 4E 4, 37 C A 2 HAE NS 1750
g R e (K 4C) , wt Fl mpel A T R4
I b6 4 243 20 B 43 FF B 22 I TR 43 0 oy
(42.20 £3.99) Fi1(42.30 £3.91) min, L&
PE2ESE . 525 CHIEL, mpel A B bk e o ik 7328
PRI IEH
2.4  mpcl BEEGRKITALENE BN EMRN

W EAAIS ST RN K, £ 25
YR 32 A 22 3 2L 1 5 Lk R
ERTE AR B0, Bl AT 4 44 248 e 3 2408 1R >
A RIS TOEE FIAR T mpelA BBk
FINLBIEE R ST mpel B2 X S 458l £ L o)
HHIFREW (K S) . NEhEPES4 R
R SA WZERNA) |25 CF mpel A BN &
46 58 48 31 58 e 4 S RS T we, 37 CF
mpel A TR LB 11 1h SR 4 30 58 i 4 et i)
'—? wt *Hﬁo

25 °C A 2250 2N 3h & 1 R LA A 3)
TGt A 45 R 8o (Bl 5Ba,5C), wt Al
mpel A FRENLSN & 7 40 v g T 16 R AL 2 AL
Bl A 50 BRI 4 A B ) AL 30 AR B 0 4
R B E AR R ELAR53R (28.30 +1.49)
min, (0.10+0.07) pm/min,(3.69 £0.12) um
FM(32.10 £4.02) min,(0.09 £0.01) pm/min

(3.69 +0.17)pm, 5 wt M, mpel A HEEEWLSD
EARRKEATE 2R B &E ARSI IS
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Fig.5 Effect of mpel gene deletion on actin in Schizosaccharomyces pombe during mitosis
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A: Time-apse images of actin rings during mitosis in wild-type and mpclA strains at 25 °C (a) and 37 C (b) ; Horizontal images indi-

cates that images are taken every 2 minutes. B: Actin ring elongation curves during mitosis in wild-type and mpclA strains at 25 C (a)

and 37 °C (b), (n=20); C,D: At25 C and 37 °C, actin aggregation and contraction time (a) , percentage of actin aggregation and

contraction time (b), maximum diameter of actin (c¢), and contraction speed of actin ring (d) during mitosis, (n=20)
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Fig. 6  Effect of mpcl gene complemented on actin during mitosis in Schizosaccharomyces pombe
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A Time-lapse images of actin in wild-type and C-mpclA strains during mitotic at 25 °C; Horizontal images indicates that images are

taken every 2 minutes; B: At 25 °C, actin aggregation and contraction time (a), percentage of actin aggregation and contraction time

(b), maximum diameter of actin (c¢), and contraction speed of actin ring (d), (n=5)
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Fig.7 Amino acid sequence and functional site analysis of MPCI and MPC2 proteins from six species
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