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FEE . WE9C 85 AR I ( Dictyostelium discoidewm ) 248 1l J& 307 (4 A8 O 15 851 T L Sy E0A% A6 200 it ) 90 90 42 B
FEHR AL IR IS SE R o At M A5 At A 5 B (R RS 2 SR SR B S8 AR allCOAH PRI A B B AL 236 h UK
KAx-3 4 J A5 1 i 8] g 173, i — 25 ) T 3t =K 40 B AR 00 S 79 R 200 6 1 i R 30, O 285 & 5 1 9l o 1t
PCR H AR W cyeBl I cdkl &K i AH X 2238 1 09 LU AH, FRATR B, 3597 16 h 1Y allC AL T G2 HAM 4K
H(1.51% ) & 2/ F KAx-3 40 (16.61% ) (P <0.05) ., allC 41 ffl 1 KAx-3 QHJE@E@QEH@J%],E;H?; Bl
(cyclinB1 , eyeB1) 3 PR AH X 2 ik 4t 43 il /& 2.5 1 0. 24 (P <0.05) , P # AH 2% 10 5, T it v b T
G2 WA H 25 T8, cyeBl (AT RBEBGFEREES, FW cyeBl ﬂﬁuﬁiﬁﬂﬁ'ﬁﬁ*%
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Cell Cycle Abnormality in Dictyostelium
discoideum allC Mutant Cell Line
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Abstract: Study on Dictyostelium discoideum cell cycle can provide theoretical foundation for research of the
eukaryotic cell cycle regulation. In this study, the cell counting and cell doubling time calculation indicated that
the allC mutant doubling time was 2.36 h, only one third of that of KAx-3 cells. To search for the reason of
shortened @llC mutant doubling time, the function of cyclin Bl, cell cycle of mutant cells and wild cells were
studied by flow cytometry and real time-quantitative PCR. After cultured for 16 hours, the number of the mutant
allC cells (1.51% ) in the G2 phase was significantly less than that of KAx-3 cells (16.61% ) (P <0.05).
The relative expression level of cyclin Bl in allC mutant and KAx-3 cells were 2.5 and 0. 24, respectively. It
has demonstrated that the G2 phase of allC mutant was obviously shorter than that of KAx-3 cells, so was the
relative expression level of cyclin Bl which was related closely to G2 phase regulation. Our results suggest that
the overexpression of cyclin Bl in a/lC mutant may affect the normal cell cycle regulation to some extent, and it
contributes to G2 phase abnormality.
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VB by — Tl 25 g ] 2R 1) B AN B AR A= ), 4
L WE B ( Dictyostelium discoideum ) & 41 fi A= ¥
SR T AW E R U AR U E Y
A, — RGN A BE 2 I 5T R 1 DL 2 B 190 A T
IFTERE AR o A0 R 0 2 i 2 O LA I — K
B 225y AR BT — R 2207 HEE W & i
Al R ML R o B (R B B 0 AR AE G R
H 20 B JA R0 4y 4 AP AR, BDGL (G
phase) .S #] (DNA & %81, S phase) .G2 #] (G2
phase) A1 M ] (4324 8 , Mitois phase) , — 64}
FEAET, AL IR TR Ax-2 it 5% 40 S 30 b AN A
TE G1 #] ( Weijer et al. 1984, Gomer et al. 1996,
Wood et al. 1996) , {H 2, 17 2% % 1E £ 3
WA NC4-H b 2 40 i 4 A I 2 G111 (Zada-
Hames et al. 1978 ,McDonald et al. 1984, Azhar
2001) o PRI, %o 3 48k & 0 A7 B8 4 i ) 40 2% 4>
IFAH B J AT A7 AR i, Ak Ak AW I KAx-3
i 75 40 i JE1 393 R i Do AH DG HE , g TR E
5% KAx-3 it 2 09 200 Jf0 Jo] 400 0 b 221

A5 % RNA T30 B0AR g 1 4% 55 1)
A TR PR 5% TR i 23 75 40 . allC 200 B A% 185 B ] R
i 206 L, 3K — B G 3 B 5% 722 A0 L ) A ) 30
TR BRX T RAZNN ollC 20 i JE
Ty ks K H o3 AL g AN AE L 3 A A
0 & 300 4 T a4 T MR T A [ B B ) 40 R 40
K56 15 (cell cycle checkpoints) ) 4% 8 455, for
B FEAFTE G1-S ]S ) G2 WA M B,
5 DI RE B PG T RE 2 S BURME HE N R R
P25 K S5 5 1) 200 L A 396 B, o5 2 5 UMD R 1Y
P (R TP Mg A5 2010) o 7R3 2 iR 40 M, 1) 4
FUNR AR | TR A e R Y RE R
F) 4 M F 49 2R AR M B ( cyclin-dependent
kinases, CDKs) it il ffd J& ] 52 A \B1 D 25 33k
2% (Hunter et al. 1994, MuUer-tidow et al.
2001, Shih et al. 2003, #% 7545 2003, Takasu
et al. 2007, F B4 2008) , R FATLL R A
HIM allC F1EF A R KAx-3 41y 35 20 55 44
A, R P 2200 A X 4 e 240 ] 4 R AT E
16 I SE I 3% % 5 B PCR 5 AR M 52 20 B J51 30 o
e AR HECISIERE N IR @ R e

(cdkl) FNZNH A W12 B (eyeB1) B R AR 3Kk
2SR . ik — 2 E T AN S 0T P AL A 4R
PER AR

U bRk

1.1 ZHBERYIEFT AL AW e 5 A2 A (allC)
A i A A Y (KAX-3) 20 B, LAAH [R] 42 Ff i 2
e 7 6 ) HL-5 3 44 B 5= ik vp, 22°C 1R,
180 r/min¥E 75 B 5%

1.2 @HREEABENE o uldcdE 5 16 h 4b
TR R AN SR 48 h &b AR E S 64 P Rl
AL 1 x 107 A A PR 45 (2008 ) 40 5 1)
PECH = 40 i A B A J5 28 5 92 T R ) $2 4 1Y
Z: 7% 7 10 b PR A0 AR A, R DAPT 4
W et A H BD FACSAria 11 43 36 74 i X 4
HaA (S BD 23 w]) WAz #E i o allC AT KAX-3
20 J 35 A S 3 WK

1.3 cycBl B RZEEHNEMHE Kk
A5 5E AR T PR B dks % R NCBT B AH O 98 5%,
iz [ Primer Premier 5. 0 #44F 43§ 31 cdkl Fi
cyeB1 5|1¥, &% PrimeScriptTM RT reagent Kit
(Takara) 130 5% s a7 & Ui W] 45, 10045 s 3k 45 H
LR B cDNA, SKJ53#: M SYBR® Premix Ex
Taq'™ ( Perfect Real Time ) iz #] &5 e ] 52 15 5¢ )
FE i PCR RN A F 25 wl, 52 50 20 A A 2 0
K (GAPDH) LI AH [) A _F A e B2 4R fim A PCR
JNEE 45 P, L A Bio-Rad CFX96™ Real Time
System { b HE 4T P HE o K A5 AF s TP MY
95°C 30 s,k 5 94°C 15 5,55C 20 5,72°C 20 s,
40 NEER R UAE i 72°C 7 min, 755 E
4 S A1 BT 20 Z2 UCRAEDE o IR B 58 i
J& , K ] BioRad CFX 96™ Real-Time System [
A AF EAT RO 7 B o 0 BT 25 R AR IR Livak ik
(27%%" %) (£ % BioRad CFX 96" Real-Time
System F P (i B 0 ) 1580 H B9 3% DR A% A X 3
hit, Bk RN, © XA WA A
(test) MIFLHEREA (cal) , HINZ N (ref) 1 C,
B IE R E) 13— B WM C fH:
ACiy = Crumger, s = Crtret, e s ACrceay =
Cotamger, ey = Crrer, 1o 3@ HARHEFEAS Y AC, fH
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H— St B A AC, fH: AAC, = ACy.., -
ACT(cal) ;® i+%:%%:¢7qu‘ttz%§: ZiAACT = %i
.

2 4 R
2.1 mAWEANEMBER 1 Modfit
BAEXT R A AR S5 R BT 0,3 REE

LEAGBI L REEAR B 1) . B &
AR H BT S o A 3 ISR Y 2

B o BT B A S A5 R TE B E XA,
RCS(HIABE):0.9~5.0,CV% (B HEK) <
8 ,Debris(#: ) <20% ,

2.1.1 16 h Zf A Kig% 16 h iy allC F
KAx-3 20 fifd J&] 8 169 45 > B A Y A7 e (1 Ta,e) o
allC 20 g J& 3 v A 7 G 9 40 i %k i o
38.64% ;4bF S M 40 M A i 24 o i A R KR Y
59.85% ; 4bF G2 A1) 20 M 50 29 o 40 e A 4K
B 1.51% (Kl lc), KAx-3 40 fitg & 8 b &b T
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Fig. 1

The result of flow cytometry

a.b 73 AR B AR R KAx-3 4115 5% 16 h 48 h i sS4 MIAS I 551 o o d 43 IR R AL AL oliC 40 L 15 97 16 h 48 h Jig =X 4l I 45
MEER . ab Fl e TP AR T S BIR A H o d 886 a8 o (9 i AU RAFTE IR A5 1A DNA 1940 %ed o
Fig. a and b represent the results of 16 h and 48 h cytometry of KAx-3 cells. Fig. ¢ and d represent the results of 16 h and 48 h cytometry

of allC mutant. The area of the shadow represents the number of the cells which stay in S phase in Fig. a, b and c¢. The area of yellow in

the Fig. d represents the number of the cells which are aneuploid.
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Gl I 20 M i 29y 13.96% 5 4k T+ S 1911 4
K5 24 o A S A 69. 43% 5 AT G2 Y
2 A A5 2 o A S Y 16, 61% (B 1a) o #%
3 WRE G SR G2 A A A i % B AT o A
SBOE 5 L6 R 25 R fdTH] SPSS 13,0 B (r K
5) #EAT AT, A5 P <0.05 A S B
BEEER

2.1.2 48 h A K5 5% 48 h i allC F
KAx-3 20 f 530 o0 A 285 R 5 B R g s G2 1)
MU (& 1b,d) o 3 =X 40 M 2 8 s, KAx-3
20 M RS e S B G2 M A o e R, R
256. 10% B ARG ZE A ML (& 1b) 5 allC 40 H J5 1
¥y 45.41% 19 40 il 2 JE 5 A% K (aneuploid ) |
1M KAx-3 4 il B A7 Rl 21X — 342, Ak, i
Iy EE TR n] LI Y, allC 40 i b oK BE G 0 3
SHAZNME (B 1c), 1 KAx-3 14 £ 60.53% Iy
st T S (K 1b) .

2.2 CycBl EEMBEMRILE

2.2.1 CycBl FEHRBIEGIEFRE (C,) B9 5E
iz | RT-QPCR £ A W 5E T cdkl F1 cyeB1 3 A
T allC F1 KAx-3 40 oA X 3% 35 & 19 22 5, fr
A RE i 2H DU AT B 6 A7 11 8 (melt curve) iy BRI
WA AR R Y 1

2.2.2 CycBl X EXEHITE Wi
Livak 2 %" 97 ¥ ¥% BioRad CFX 96™ Real-
Time System ] & B9 = Y- 17 52 56 1Y 4] 4 716 24
((ER G b = 1 B T 7 o N 3|
LR B AEXS IR AT, DL A A T Y edk]l J
CAHNE A HERE A, GAPDH E NS 52
15 allC 4 M 453 3 cyeBl BN 5 edkl B Y
V¥ R GA B Z O 2,505 1 KAx-3 41 g b
cyeBl1 JEH 5 edkl FER A3 R8T Z AU
0.24, —HEZRBE(P<0.05),

3 e

3.1 KAx3 REBFEGLE ZEH#ETEM
L2 R0 A0 i ST B N T AR 41 allC B A K
T B T B A B KAx-3 4 i, alIC R 75 2
A 16 B[] 24 2. 36 h, KAx-3 41 B A4 4% 136 it
6]k 7. 91 b 275 24 B % 1 ek 1] R g 2 45 0

PR KAx-3 20 i A & GBIk B R A T
AR o Ok A A A T 2 0 ) A R L
SO AR R H AT DNA 5 5t R 40 i i 4 5
Ry s B9 v 2 — AR R R ) A
WA 40 L 7 52 A5 5, 0 B 40 i R DNA 5 4t
it TR DNA & i 41 i 250 B, e 4 DL [i]
AN TE] DNA 55 o 0 40 i o 1B R A 4
LU R o 5 48 Ff JE 91 DAPT (47,6-— Kk HE-2-8
FLng| Wt 47 6-diamidino-2-phenylindole ) 4t {f, E.
AhRig s s, A 5 2 BN, 5 DNA & |-
) A-T Bl 65 5 S MR 45 &, AN 5 52 RNA T4,
G D0 R e A A, S D DNA 35 2 1 41 i
JEL I B BRAR G AL o I X Al B 1 43 A 25 S
la,c) PRI LA H, A2 K 16 h (9 41 A 24 A A8 )
FI) 20 B S5 B %) 25 A B A o 196 B 2 BT[] BB A A
TE AL F A KX EON , 2B KRS S5 I8 BR, 25 A
PR AR AL 7E e A . H AR allC 40 i
38.64% 4T G1 ], KAx-3 41 g v 13.96% kt
T G1 ], Azhar % (2001) F ] Syto-11 1% 1 4
BHIAH NC4-H &R 11 GL #2408 % H 19 H 4 1
o 13% A0 A% G B[R] 29 4 h, Zada-Hames %5
(1978) I H [F o7 2= br g 25 M 45 AX2 i & 20 f
fEHGET R 292 8 h, o 254 19. 1% 11 48 Jfg 4b
1E Gl AFo g KRB, B A4 B KAx-3 i
ZAGHAETE] 7.91 h, 2 14% (44 T G1 #1,
R EFH 50N 7B AR B &5 2] Y
SEIL AR — B0, X UL R A DAPT A Sy 42 k) Xf
A0 2 A7 30 2 40 AR ) ARG 00 T L e R )
FE A0 R B B S A B AR [ B R TR
22 A K e (AR SCR 25 1) AT L A i
20 L B A KR L PR B 16 b B 40 B AR S I s
2 il

3.2 allC MPEEH G2 BA4E4E Zada-Hames
ZE (1978) il McDonald £ (1984 ) F| ] AX-2 &
Z 00 40 MR SR BF 58 A4 Rk, DS ] 47 28 R B
AN AN [ 2B A 45 O ik A BN AT AX-2 R
Y M A5G B E] K 8 h A1 8.5 h, Hoh G2 WA
39K 415 h R4 b B NINAS Y G2 159 40 il
A3 500 o 40 BB 55% I 45% ., Azhar(2001)
FIH NCA-H i F iz it =X 40 B 2 AR F ik 55 o
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(] 437 2R I 85 2 000 A5 194 40 P A% 484 I 1) 4 b, G2 3B
2500 2 h, G2 3 40 i B o5 64 g % H /Y
60% o U LIRBISCISE i A e e — 2, B2
38R AT LA AN [m] B AR %) 48 A %5 B o 6 40 A 4K
H 9 FT 23 b AT D8] 42 2 B G2 I AR AR X 2% A 41 i
JAMI R . AR AR (8 La,c) Bos, M
Fian il G2 0 H B9 @ 3 b (G2,.: 1.51% |
G2y,,5:16.61% ) AT LLAE# H WL LA ) allC 4
il G2 W] W 46 k. AT N B BE ST AR AH L,
allC 20 G2 9345 Jl 3% W 40 A7 n] RE PR 58 i i
TAZM A IEA MO, DT bR 20 A A 3 5
XA EN S allC 40 JE AR A il 2 3R AE 1Y 4
A

3.3 allC #Bfarh CycB1 EETRE 401
B A i 1 Bl B AR AR 2 — , 52 B T A
FERLI BT G 45 o AT AnT 200 0, S A8 2 1 BRI S 2
JH, 30 2 v A5 A R O 200 L, H 396 B ok A T
BEAG—E B R A 3G GE o B AT AT — A OG
LD PR R 5, B AT T RS B0 i A I e
HLEAMMIIE T EH MR AL E Ak
B, allC 20 J5 3 S5 2RI G2 W KR
S . X R AT, allC 41 G2 391 45 46wl
AES G2 MWl 45 B ——G2 WA 40 A5 A K.
20 10 JE 40 R G2 SIS B a0 2 D B A U A
20 1Y /1N (DNA S 4l L K AR 5C 1Y ST 20 1D 45 44
SETIRBHEA M I ER . A PFRUEN] , G2
S0 B0 RS B6: ASACESCAE A D P ™A Y R R L A
B IR, T L 5 oA 35 21 73 228 25K A4 20 i ik
G2 K U6 s 9t A M B (Park et al. 2000) . KL,
SEFTN T A0 M S A e R D G2 A IR Y
AHOC LRI EAT mRNA AR X 3R 5K 5 19 € B AF 5T
MEER B ILATIT LUE 2], allC AL cyeB1 K
R A AR X 2 38 B T KAx-3 4 10 £5 22 4o
N0 ML AH SC A FEAE 52, eyeB1 3 35 w] DLk
A cde2 WS VE, TS 37 2200 28, Bl G2
G 60 (5 75 L ) BB R A8, R 4 4 ) 0 L 1
58 ( Yasui 1993, Mitra et al. 2004, Chen et al.
2008) . HUtk, allC 40 f b BLAY G2 0 K i B2
A, 0 A L RAR AT BE S eyeB1 SEA
1 RIRBUE G2 WG 46 R MR Ko RS

TP EH B MELT] oliC A K /MU KAx-3
LAY 1/10 2245, I\ allC 40 LB 25 b i 28 1k
W] LAHEI G2 HAKS 36 s T e O 4 R 4K
3.4 alC MR EEIEBEE HHEREE
48 h il BT A SRR P 09 72 A 2R SR
Y 5 14 AS BT T4 RE 4 6 A PR S a7 7 R An X R
AR 20 AR A F R e R O 2 A T
W, BATHSLIGEE R B, 1557 48 h [y allC
KA E] S WA G2 Wiy DAPL i 98 {5 5
(FE1d) 40 U228 T 43 2406 o s KAx-3 41
i RE 6% 375 BT A A5 20 S 0 Y 0 AL (H R R R g
e B SR G2 WU [ (&I 1) 5RO 43 BT i 45
RRUAL) 6. 10% 119 41 i 2 B0 20 1 2 24 10 K
AR X UL T KAx-3 40 Ml 7E 48 h 5 M 5,
HERKMEWEH—B s, B 1d AT L
R AR 5% 48 h 1Y allC 40, AR 1T fE N
N eyeB1 3k DA 3k 3% 35 i 1 40 B P S 3 90 4 L
HFIRIZETEL , T S BOR 24 172 19 40 i 77 16 3F B
fi i, X —HEMAS 2] T Sasayamat 5% (2005) fiff
FEER)HE, ATINA cyeBl Byt F ik A Bl
F UM G2 MK 56 A 1 Y ik S8,
Az AR AT R T AR A R & A . PRI eyeB
e DA i 2% 3A AR AT R 2 B allC 20 L YL
S5 AR AR AR B SR A

25 LTI, allC 41 A5 1 o 8] 45 %, J&1 490 41
PR H DA SAR AR R BT BB S cyeBl it 3
7.y S AR = N N % i ol T B o VI I N
B2 R] DA B 9% o 45 26 W) 52 2% 1) 4 e S0 30 S
s 4R SR PR SR I

2 £ x M
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