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Role of Cytochrome c in Apoptosis of Dictyostelium discoideum

YE Ping SONG Jin-Hui HOU Lian-Sheng "
School of Life Science, East China Normal University ,Shanghai 200062 , China

Abstract: Cytochrome ¢ plays an important role in apoptosis of eukaryotes and yeast, but there are few reports
about its role in Dictyostelium discoideum. Western blot and S Fluorescence Quantitative PCR were used to
detect the quantity and expression changes of cytochrome ¢ in prestalk cells and prespore cells, in order to
reveal the role of cytochrome c¢ in apoptosis of dityostelium prestalk cells. In process of 16 —20 h development
of apoptotic prestalk cells, the amount of mitochondrial cytochrome ¢ showed a decreasing tendency while the
amount of cytoplasmic cytochrome ¢ showed an increasing tendency inversely. Total amount of cytochrome ¢ in
prestalk cells was higher than that in prespore cells. Cytochrome ¢ gene expression in prestalk cells was higher
than that in prespore cells, and showed an increasing tendency, but cytochrome ¢ gene expression in prespore
cell was relatively stable. These results indicate that cytochrome ¢, to some extent, participates in the apoptosis
of Dictyostelium prestalk cells.
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LLR BRI W SE B AN (53R ¢ IFE AL T A g
MM, 2 5 WSS - AE . Y TR E
S REERRLARSE B AR
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1.1 ZHRpgiEFrn s

L1.1 ZAifEayssse B/ RIANE KAX-3 24l
ZREFR WA IR , #2 Sussman 3576 Bifig F- A b
K97, H v S A (R & ( Klebsiella aerogenes ) W
FET X BRI WA 4 B, FH R % vh i ( pH
6. 4) Yerg 4, 7 PDF A 2 x 10°4/ml 4
JHL B, 24°C N TE 2% Bifg Al B E 43 i
LT 16 h 18 h 20 h FIZANHIiA,

1.1.2  Percoll 475 Hij % £H Jifd 1 i 46+ 40 iy
HHE Ratner S5 M7 %™ ¥ & & 16 h 18 h,
20 hity 2 40 MR 78 43 FT 8K, B T 0 9 50%
Percoll ¥ |- 15 000 r/min &5.0> 10 min, HjHA
20 1 FI R A7 40 i 3 Ak T Percoll WY R
P2, G R T, AR AL 5 x 10° 4

Y (DL A A TR 4°CFREE FHRE) |

1.2 KA EAIRE %I Rarish 077
B A5 x 108 4AM0AN 2.5 ml ZE P, A e
A1 ST 4 500 r/min B0 10 min, ISR
13 000 r/min B5.0> 10 min, FT 13 I0TE B Ry £k
I, LIRS L — B0 B e A I E R
JLsE b R R (DL R T R E A 4C IR T
HET) o BEIPZRIA 1% Bahilist B(ZkL
R —PEIE R 7)) Je e, AR T gL,
1.3 REEAEE KA AL A K i 5
FEAMBELE N 50 pl i ERESE M, 2
PR R BT R AR 7.5 wl R LS pl,
MBI 6 2 o SR AT A S T A
HE Bk, M5 B Y R A R AR Y 2
i, 4y B 45 i, K H S A N U e, DA
Laemmili (Y3} 1% 4% SDS-PAGE &4, 12% ¥t
WAy B ER (A, PRI 1 1 B e B 3 A T
274 & I ( nitrocellulose filter membrane, NC )
o FHAEFBE B E P NC B F B 3R A 45 AL
2 h, ARSI BT A4 (5 3 ¢ 1G2b,
TR B 2 W AR 1 1Y E T B 1gG (H + L) %
H 1 h, 551 BCIP + NBT #17)EY B, W
fa25 W IR 5 FH Bandscan K04l % ¢
AR

1.4 WHEEZPCR

1.4.1 5 RNA W#EBCR 65 A 1.1.2 3K
#3916 h 18 h .20 h & & B Bt Y £ 5 X A7 127 i
R AR A A7 40 A 3L 6 SRR A, AR A R
107 M43 9 EF 1.5 ml EP & [ Horbon
A1 ml Trizol i3 ( Takara) , ¥ B3 IH A5 0647 5
RNA [ HEEC, I $2 B9 40 L 5 RNA 9 OD
(B, IR B RNA MBS, - 80°CIRA74 .,

LA oligo dT 1R T il 5| W1 k47 SUHe 5k,
MAKRZ (20 wl) 213 wl B RNA KK ANA Buffer
4 wl,oligo dT 1 wl,Random6 1 pl,mix I 1 pl, A
HRAETEK L T, SR)5 37°C 15 min,85°C
5 s, Kl A B cDNA HRBE, Bl il A 20 wl 14
Z,cDNA &8 200 ng F TAEW , - 20°C 77
#H.

1.4.2 5lYMiit56 M 4 NCBI Hiy
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FEEEIRAT AX4 LI 3R ¢ SRR T 81, R
primer premier 5. 0 B AFRIT T —X 514, i
F1¥ P1.5'-ACC AAA CAA ACA AGG TCC AAA
T-3", FiiE5 14 P2.5'-TTC AAG GTA AGC GAC
AAC ATC A-3'; PEHU GAPDH FEIRAE J9 N 2 5
B IFseE T — X551 8, LS|4 P3.5'-TAT
GTC ATT CCG TGT TCC A-3', FiiF514) P4.5'-
GTA TTT GTC AGA TTC AGA GGC-3', Z14¥h
[ Invitrogen 57 55 A PR A5 A,

1.4.3 IGiF cDNA 34770 Dl 1.4.1 Hé
BT cDNA B EST PCR 973G | ) N 1A &
25 wl: Tag (5 U/pl )5 pl, 10 x PCR Buffer
(Mg”* Plus) 2.5 pl,dNTP Mixture (2.5 mmol/
L) 2 wl, P1/P3 (20 wmol/L) 0.5 ul, P2/P4
(20 pmol/L) 0.5 wl,cDNA (200 ng/pl) 1 pl,
K ddH,0 #h 2 25 pl, ERikK RS
TaKaRa Taq™ {ff FH Ui W] 45, PCR & I 4% 14
94°C T ZEPE 3 min;94°C 30 s,58°C 30 s,72%C
1 min,35 MEH;72°C 10 min, B PCR P24k
AT BRNE A B i L Uk, SRR 34 7=

1.4.4 SYBR Green | %t PCR - HIKIE
A K cDNA A, 7E Bio-Rad CFX96™ Real
Time System ¢ 7€ & PCR X _F #7986 &=
PCR, BANFE AR 3 ASPATH AT LA IF 2
WHEE 2K, H 4 TaKaRa SYBR®  Premix Ex
Taq™ ( Perfect Real Time ) SEHF ¢ E 857 &
BRI 25 wl SO AR R 54 : SYBR Premix
Ex Tag (2 x) 12.5 pl,P1/P3 (20 pmol/L)
0.25 wl, P2/P4 (20 pmol/L) 0.25 pl, cDNA
(200 ng/pl) 1 wl, K ddH,0 % 25 pl, X
W25 95°C T AR ME 30 $;94°C 15 min, 58°C
20 5,72%C 20 5,40 PMEH;60°C 5 s, BRI
SE MU , FIH Bio-Rad CFX Manager 73T #0143k
59 ng i SRt g th 2

2 & R

2.1 ZHEHLETE e IR LI
ROZRRLIARTHE N gl 2% B YL e 72 m s B
52 ] UL 5] 43 A0 1 1 S (o SR AR OB (&1 1)
EYiist B RLRIR L — PG ARG a5, Lep

AR Hh 240 0 5 3R SR AL R b PR A RS 22
SRt T S5 P AR BOL B e (B, 2R
7 AR ZRAR S SEA IR e B A (%
SR R G B PR A SR BR
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Fig. 1 Mitochondrial staining by Janus

Green B in Dictyostelium discoideum

2.2 MR c SENTL AT LR
RS A AR c FTEA —E Mk,
AT AT A0 P A B 3R ¢ 1 R AR
HE(E2), NHE EWA L, H Bandscan 7
AT 8 L EC K AH (peak gray ) , 54 70 A
SRR  ERTARAN R AR o LR
HERIERE 16 h IR 2,18 h ¥K2Z,20 h
& BB R (K 3) . mTEM T,
16 h & FTE— D HEARAY K, 2] 20 h 5%
3K B e (52 30 A R ) 1 Y
(R 3) o AT A LR A A 5 2 i
OE S RIERT 16 ~20 h AN 2
A B RERAI R P A AR o P RS E
e T HAL T4 (1 3) , BURTR 40 18 h 20 h
MEE L 16 h A — B T R, 76 HiTAH 40 il
FVRTFEL 4 L b A S o rh BRI —
MR o BRI R, i 540
J ot A — AR e
2.3 HBEcREENNE
2.3.1 G RNA gl AsHE e 25 28
A & RNA Y 0D,/ OD, [E#RE 1.9 ~2.0
Z 8], BB AR TR s 4,
2.3.2  cDNA ¥4 7™ 1y 5 B Wl 56 e i, UKk 45
DIBEHR I ZHALE RNA RS cDNA SRR
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Fig. 2 Staining band of cytochrome c in mitochondria (A) and cytoplasm (B) of Dictyostelium discoideum
M: SDS-PAGE &4+ F RArUER 115 pst: HTHHAINL ; psp: ATHLFA0ML; 16,18 20 Fx A F R 16 h 18 h 20 h,
M. SDS-PAGE LMW protein marker;pst: Prestalk cells; psp: Prespore cells; 16,18,20: 16 h,18 h,20 h.
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Fig. 3 Grey values of staining bands of cytochrome c
pst: BARAIML ; psp: AT A0M; 16,18 .20 F/RAFMEF 16 h.18 h 20 h,
pst: Prestalk cells; psp: Prespore cells; 16,18,20; 16 h,18 h,20 h.

SrAMAC &W I A A AR o &
GAPDH R:H 5| 917 % #L PCR 9§73 PCR
PR 1. 2% B RR WEEE RS HL UK 5, 430 UL R B
KN 124 bp( GAPAH) F1 235 bp ( 4H i €02
o) IYHLIK R (18 4) , e g R 5 Wise i it iy
FER R B — 20, I B 42k, Uil
T8 KA LY cDNA R B 1 45 4 52 96 5
K, AT AT DR 5t e i PCR 555

2.3.3 FOLER PCRER NT P

TR 200 B R 96T 40 P A e R ¢ Rk
AT T RE AT, XA F 16 h 18 h .20 h
B B 0 AR 20 B AT 40 B Y cDNA #4798
Yt 7 PCR Ji& , Bio-Rad CFX Manager #X {4 H 3l
ARLT 16 h 18 h .20 h & & B B B AT 41 i Fi
HIfl A A 3R ¢ &2 GAPDH 5L 9
Hathsk mbfrih e, WY Igthdrhal A S B
PIFEE NN ZEE B 1 Ce (3 7E 20 A4,
SRR TR Al & R . AR ¢
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Fig. 4 Amplification of cytochrome ¢ and GAPDH genes by RT-PCR
M: DL2000 DNA 43 FHARHE; Cyt C. 40O ¢ JERY W™= ; GAPDH . GAPDH 3£ N 1 =4,
M: DL2000 DNA maker; Cyt C: Amplification of cytochrome ¢ gene by RT-PCR;
GAPDH : Amplification of GAPDH gene by RT-PCR.

(R B 298 82°C , GAPDH RN AIRTEE AR o JEPRIA X Rk 1 ol 5 (1 5)
250 80°C , H - H ¥ — 0 (R —3, SR EUR.EINAIE TG R c lERAE W
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Fig.5 Relative expression of cytochrome ¢ gene in prestalk cells and
prespore cells of wild-type Dictyostelium discoideum
pst: FIHRAIML; psp: ATALTA00E; 16,18 20 F/R A BRI 16 h 18 h 20 h,
pst: Prestalk cells; psp: Prespore cells; 16,18,20: 16 h,18 h,20 h.
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3.1 HEBERcERATEERRNEN 4
R o EAHMEIT NG R S8 oL 15 38 1Y A BT
BN rh ST AR — R T S I s 2
AU T A T ST AR
R o Gl NGRLAA BRI M3, H ATIE A 58
2B, Hao 25080/ BL( Mus musculus ) 41 fifd
B ¢ FEFZAE N KA LR, KA JER 24 i 0
R o BRI UGG T 1 DI RE,
ANHEWLNG U8 T2 1% AL I -1 (apeptosis activated
factor-1, Apaf-1) o ZE78 RN LAY LORL AR T Ty
REIEH  H B T3S Apaf-1 BURE ), it A
REVO 9 1232 B 1 SO 1 {7 i, R
TSR W SR AT 4 i 7E 2 &/ 16
~20 h PR T R R R TP A (R e
AW T h AR o AR
FHEC) B B 3 T 85 9 ) AH B i 7
MR A At R ¢ & ZORLIAR PRI
R o TEARJE T HT AL A rh 20 K A2k
RUEN, BERH AN 3R ¢ RO — PR &
P T A AR R AR U e e ]
W —A TR AR A A R Al R
o BEJ - - T SR 3 G T A
HWFR , M-S AT R8Nt R, #i
WA P A (R o & i TRTfL T A0, 28
HOPHTATRE RN A AR c B S5
20 0 T R e AR SRR R A Y B 1R 7 4
WL 534k, T LA AR 248 JE e 2 6, 3R ¢ 1 A oK
A T A, AR TR
AP TR RUAR A SR RAT R R T R 1 2
Pt R SE A PR T O AR A R AT IR B RE
HACHEN

3.2 ATHAREER c RIEKFHZMW
GAPDH SEIRIAE /8 8 B R R AR X E 2 |, ]
DI Ry — A B R TR K- 19 2 BR T B 5 S ok
TRl R Y 1 22 , BV b s e 7 200 B O T 7
AR AR AR o BRI AN RIA K-, 5
FE T PCR 4583 W], T 200 i v 4 (5 3% ¢ &
PRI 8 5 7K B 8 v T AT R, O HLR Gk

TR B — B A4 A e, A BAW 20 0 2
M ER o 5 T A A A, X AR S OKF
E—DUESE T AR o BITERT, B,
IERFRRACEF R, S5 T LRAEAR o
BRI, TR, K F 20 h )5, BEE
T H AR T A R o YR IK 2 MOk
| B A AP T AT B L R AR TR (A3
A ML E AL T

3.3 mIETFHARMRPHEREE c Al
T AR AT A ST R LR AR N F IR, 0N
SR A B 2 KT R T LR R e 2 Y
MR o AT RERZORA A B R 25 28, IR 4
AMER c EEWS T T IZg MK 8
T, HATE A 4Gl
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