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i E:BM UREZREER (SP-D MEIEXEMNEXFAREIMREBEAR (GMO WERBTER.HX
ISP-1 S RARAYEARRREHEMATHXEEN Bax.Bl-2 REAMEW. FE K EFABR GMC, mA
100 pmol/L ISP-1 FHi, 4 51 F1EHA 6.12.24.48 h FAF R AMA B ® GMC M 1= ,Hoechst33258/P1 Ju &M E H
THAREEEL, BIEHE DNA SRa kR RER =M%/ Mk DNA pITR A%, &3 SuperArray Real-Time
PCR AR S W E ISP-1 X ARAY AT BB R RS KK R, Western blotting 3 W% Bax 1 Bel-2
EOM#x. 48 ISP-1A8¥HES GMC A, HE—EWeTRkBitE, fE/H 48 h S4B/ 8 % ,Hoechst
33258/P1 et R a3k o WAL T G A9 T 1= /M SR A S E B e YK T LB T BE A L B, PCR A R RS A i I
Z R %P ISP-1 7] & ¥ Ik # GMC Rad51, Atm. Breal, Caspase3. cyclinA2. cyclinC, chek1. cyclinB1, cyclinB2,
cyclinD2.cyclinF,Cdc25a #l PY% —3t 5 DNA it AT MARAR AT BEEHXKERA K KA Western
blotting & B ISP-1 AT 8 % L GMC Bax BH %35, Fif Bol-2 EARIA. & ISP-1 T E K8 v i R IS0 8%
FHEKAR GMC BT BB SEWMARARATESRBCHXERRNREA X,
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Induction of myriocin on apoptosis and effect of myriocin on gene expression profiles
of cell cycle regulatory proteins in glomerular mesangial cells
CHEN Mei', JIANG Jing-yu?, HAO Yan?, ZHOU Jian-hua'

(1. Department of Pediatrics, Affiliated Tongiji Hospital, Tongji Medical College, Huazhong University of Science
and Technology, Wuhan 430030, Chinay 2. Department of Pharmacy, Central Hospital of Wuhan, Wuhan 430030, China)

Abstract: Objective To observe the effects of myriocin (ISP-1) on improvement of glomerular
messangial cell (GMC) apoptosis and on gene expression profiles of cell cycle regulatory proteins in GMC.
Methods Rat GMC was cultured with 100 gmol/L ISP-1 for 6, 12, 24, and 48 h, apoptosis was evaluated
through flow cytometry, Hoechst33258/PI fluorescence stainig and DNA fragmentation analysis was
carried out under Sepharose electrophoresis to observe the changes of apoptosis and DNA fragmentation.
Gene expression profiles of cell cycle regulatory proteins were detected by SuperArray Real-Time PCR
microarray analysis. The expression of Bax and Bcl-2 proteins was investigated by Western blotting.
Results ISP-1 could significantly induce GMC apoptosis in a time-dependent manner, which was the most
significant after 48 h. Apoptosis bodys of GMC were observed by Hoechst/PI fluorescence staining, and a
typical ladder pattern was identified in DNA electrophoresis. SuperArray Real-Time PCR microarray
analysis revealed that ISP-1 could up-regulate the expression of genes involved in DNA damage, apoptosis
and cell cycle regulation, such as Rad51, Atm, Brcal, caspases, cyclinA2, cyclinC, chekl, cyclinB1,
cyclinB2, cyclinD2, cyclinF, Cdc25a, and P¥. Western blotting showed that ISP-1 could significantly
up-regulate Bax protein expression and down-regulate Bcl-2 protein expression, respectively. Conclusion
ISP-1 could induce GMC apoptosis in a time-dependent manner, propabably through influencing gene
expression of cell cycle regulatory proteins and apoptosis proteins.

Key words; myriocin (ISP-1); glomerular messangial cell (GMC); apoptosis; cell cycle regulatory
proteins
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(EMO) A BEMRSBEMRBEAHEERA,
WMAEMRBEARTES ARATHERERY. £
RAEBEE (ISP-1),C,HyNO, X 2+ F i &
401.5, RAA R EEFRBRY—F/Nr FHE AR
0500, ELAR SR A S B R AR Y, BT &
B ISP-1 AT R EM& GMC ¥4 EK, B4 EMC
894y w0, W ISP-1 A REEBES GMC BTN
i &IEHME GMC MAEER A THRKEE A
TEZARAPRYEANAR AMKESHAEIE
3 ISP-1 #% GMC BT M &R £, WET ISP-1
MARAPATEAEREZRENATHXEA
Bax,Bcl-2 X H& 08, B8 ISP-1 %% GMC =
BIFERMLE, R R T R A B R BB ELR
.

1 ##

DMEM ¥ B Gibco AR /MG M EWH
Hyclon /A #];1SP-1 B Calbiochem 24 & #t, h &
B 4% IR Y ; Hoechst 33258, P1 9 B Sigma
AT HAEH A Spanish =H; RAARMN (XH
BD A#}),%H SuperArray Real-Time PCR 44§
RS A, %R Bax M Bel-2 Z M AW A
Santa Cruz,DAB Al AW AR N BLEAA.

2 Ak

2.1 ZIMKEFH544.SD KB GMC X2 SV-40
ERp KA, W RN KE S ERERESF
MR L, LA 10% A MEH DMEM #5%,
EHEEX 100 U/mL. #EXK 100 mg/mL, ¥ &
F 37 C.5% COEFAPHEF BRAMGHK 2~3
K. TRATMEEHFBEFR 40 REHAE 5%
MNEMEREFEER WA ISP-1 FHEEARE
37 100 pmol/L (ML B & EMRERR), 5 5E
A 6.12.24.48h GRE. BHRLTRFEHER
ISP-1 EF A 3 K.

2.2 Hoechst33258/P1 Je &% X BB W E M
B EHB P MA 10 pg/mL Hoechst33258, 37
C $f8 30 min, WERFR, HEMA 10 pg/mL PI,
4 'C Bvf8 15 min, &K E PBS ¥ 3 %, &K 3 min,
RABHETHL.

2.3 DNA BEREXRMARA T R LABEKRE
40 g 6l A, & B, 3 000 r/min B0 5 min, & k1,
MA —20 C Bk 70% ZERS, R THA
M, —20 C EEE®. ’KH 3000 r/min F.L 5
min, % b, MBI FB&, DA 400 oL HEH,
100 uL EH®K,B5,60 'C K 30~40 min, i

A 75 pL B ¥R #F NaCl %% ,4 C, 15 min, IA%

BRSNS &% ERSRS,10 000 r/min B.L

10 min, . BPEUHH, R LB R 5 —E P, 0 2.5 5k

B—20 CHRWMEKZE, LTEHA ., TREGEE

RYTE,10 000 r/min B.L> 5 min, % E &, M 700
ul —20 C MAMEK Z B 1 38,10 000 r/min

.0 10 min, & L1, &S FHE, o 50 L XHE

XA K, BATURE,60 C K 15 min BjE,2% 3

Be w3 , IMT T,

2.4 WABKAER KA R EAEKRFRHE

B 861 %, 440 BB 9, 800~1 000 r/min B.L> 5 min, &

L2RELEH —20 C HRH 70% ZHEERRA

B,BETE,KH 800~1 000 r/min &.{> 5 min

ZEEW®,PBS Byt & E#F, WA 20 uL .
RNAase 37 'C K 30 min, BHIA 40 xL PI $:3%
(PI 100 pg/mL,Triton-X 1%,NaCl 0.9%),4 C,
30 min, JiL 2 40 0 SUR I 40 A 1

2.5 SuperArray Real-Time PCR /AR E
H-HEMMAER 24h 5, B HBERE, HEMA
Trizol #EBAM,E 15 cm? A 1 mL K47, AR
BREMA 1.5 mL Ep B, HO0RE 0, 0% L
BREBREDIRERATNETRN,

2.6 Western blotting %] Bax 1 Bel-2 BEAMFE
WM ERMEES, L 12% SDS-PAGE %K H#
KoEER, HAM 4 C F&, %P K Bax # Bel-2
ZrESE (112000 23%,4 C AHW . BERITEL
VBRI EH R oG Z4 (1:1000) 37 C %
#1h,DAB BH,

2.7 GEFE - LRBEER o5 2R, AREHE
HESRA ¢ %, S8 % A SPSS 13. 0.

3 &R

3.1 Hoechst33258/P1 fefa X BB WEL R
SRARRFAT, H M 2 B Hoechst33258 Hy I
5% (B1-A). GMC £ ISP-1 e A5 AT,
fER 24,48 h AR BHE ST, RANEE
R /MBI EENEEK, AT/ MEERE
R (E1-B RE1-C)., i ISP-1 fE/ 6.12h A%k R
e ET/MERE I, P REEE S TR, X
FERRARERLERE (B1-D),

3.2 DNA ek a#r.1SP-1 fEM 6.12 h )5,
FABTHEMNHIR, A 24480 5, ATRHAE
B“BR7HESI B9 DNA KB (E 2),

3.3 RAARMNKEMARM ISP-1 A 12 h
B R/ 5 ki, 24 48h GBI BM T
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A- g B-ISP-1 (24 h)

C-ISP-1 (48 h) D-ISP-1 (48 h)

H1 ISP-1 {fEA GMC KRRt/ J5 Hoechst33258/PI XX R
Fig.1 Results of fluorescence staining by Hoechst33258/PI on GMC treated with ISP-1 for different times

ZiEkE, EBRAWTBR,ISP-1 /M 12.24.48 h
EHARBATCEEERTHEBA (P<0.05.0.01), 4
#*1,%8 ISP-1 % GMC HT- S8 a1 HitE.

1 2 3 4 3 ]

1-Marker 2~5-ISP-16.12.24,48h 4
6-1SP-1 L AMA
1-Maker 2~5-ISP-1 treated for 6, 12, 24, and 48 h
6-necrotic cells induced by ISP-1

M2 ISP-1 4B ERH GMC DNA BB KE

Fig. 2 DNA Electrophoretogram of GMC treated
with ISP-1 for different times

®1 ISP-1 fEAFRRK A GMC BEHEM (rts, n=3)
Table 1 Effect of ISP-1 on apoptosis of GMC treated

for different times (x+s, n=3)

¢/ We#/Y%
(pmol + L~1) 6h 12h 2%h 48h
R - 0.60£0.29 1.28+0.06  2.90%0.11 4.1210.08
ISP-1 100 1.2040.27 4.2941.54" 6.3840.47" * 14.9741.53* *

EXRAns: P<0.05 **P<0.01

* P<0. 05
3.4 SuperArray Real-Time PCR 40/ B # & H &
F 43 #7 :SuperArray Real-Time PCR 40/ B i & H
BHERER, SXBHAML, 5 DNA SRR T
XK EE Atm,Brcal,\Rad51 BF F#E, 254
10.14.8.09,8. 49 f,Caspase3 F i 2.51 1%; 548
HMEABHXHEAP,cyclinA2.cyclinC.chekl k
BWEEREKR, K 4.10.3.38,5.41 f5,
cyclinB1, cyclinB2, eyclinD2, cyclinF ., Cde25a | &
08B EL A, A BN 2. 24.2. 36, 2. 06, 2. 92,2. 12

** P<<0. 01 vs control group

B ABEAREOMBMHF S CIP/KIP ZEKF
P LFif 2.96 5 (B3, B THR2FEUEHER
A Npm2.Prml, 53t BAM K2 5K 2.15.2.08
B @O, THAZEUTHEES Akl, Cenal,
Cdk4.Cdknla,Cdkn2a,Cdkn2b,E2f1,LOC307231.
Mcm?2 predicted, Ran, Tafl0 predicted, Tp53.
Rplpl,Rp113a,Ldha, Actin, 5 % B8 4 t 43 81 K
1.12,1.62, 1. 27, 1. 21, 1. 62, 1. 80, 1. 13, 1. 62,
1.12,1.01.1.53,1. 44,1. 29.1. 26.1. 27,1. 30 4§,

—_
bt o

ik IR E AT R
E-N

y0000lneg

6 9 10 11 12 13

(=]

2

—

1-Atm 2-Breal 3-caspase 3 4-cyclin A; 5-cyclin C
6-chekl 7-cyclin Bl 8-cyclin B2 9-Rad51
10-cyclin F 11-Cdc25a 12-p¥ 13-cyclin D2
H3 ISP-1 Li8 GMC XERAHEMEH
Fig.3 Relative multiples of gene expression
of GMC up-regulated by ISP-1

i
o

2.12

2.08

Rk 8% M AR R 5 5

2.04 —
Npm2 Prml

H4 ISP-1 Tif GMC BEKXHEH BY
Fig. 4 Relative multiples of gene expression
of GMC down-regulated by ISP-1
3.5 Western Blotting il Bax #1 Bel-2 ZH#
%% :GMC £ ISP-1 fE FI R 6 6] /5 ,Bax B K
AL, 48h AETF 24 h 4 (P<0.05),24 h 418§
BEF 12h (P<0.01),Bcl-2 EH&REFMH,48 h
AHEETF 24 b 4 (P<0.01),24 h AEF 12h
(P<0.05),3 B Bax/Bel-2 {& & 6] 3% b0 ifg 18 fm
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gERIEs, %2,

Bax

48 h 24 h 12 h

Bel-

P -actin §

12 24 48 h

H5 ISP-1 AR E GMC Bax & Bel-2
EARE
Fig. § Expression for Bax and Bcl-2 of GMC
treated with ISP-1 for different times
%£2 ISP-1 AT FKE GMC Bax & Bel-2
BEEK (n=3)
Table 2 Changes of Bax and Bcl-2 expression of GMC
treated with ISP-1 for different times ( n=3)

g5 e Bax/p-actin

ISP-1 12 0.65+0.02
24h  0.66+£0.01**  0.84+0.02*
48h  0.71£0.03" 0.81+£0.03**

S5M—BfE AL *P<0.05 **P<0.01
*P<0.05 **P<0.01 vs pre-time point

4 iFig

AERLERER BAEFRHERE KR GMC
5 1SP-1 XBER ERFRE S ¥YE,DNA &
Bk A RA DNA“BE” R BHF, A4
AR BE - RO R T, BBE AR
Wink 1SP-1 28 AR #H, X 255 REH,ISP-1
AEEES GMC A, IENEES GMC HLT
MHLH , 7E £ A EEL ISP-1 5% GMC AT &
i, MET ISP-1 AAMAHATESERRE
BAMATHAEA Bax.Bd-2 HFEWEH, L+
SuperArray Real-Time PCR A EE K H X
F-REACH BAREER BRER,TAR
BEEFFEVRENTA  I—EF P EREEX
BEENENRA HERRAISP-1 AEE LiF
GMC R4dd51. Atm, Brcal. caspase3. cyclinA2,
cyclinC. chekl. cyclinBl. cyclinB2. cyclinD2,
cyclinF .Cdc25a #1 P& — 5 DNA fif5. BT
ARAHATEAMEMERNZRL, FMNEBTT
# Npm2. Prml. Akl. Ccnal. Cdk4. Cdknla,
Cdkn2a. Cdknlb. E2f1 % % & # % 3%, Western
blotting Z5# 41 8 7~ ISP-1 W 8% I i@ GMC 2%
%A Bax ¥4, T GMC BT## &8 Bcl-2
A BABNEAFHELTE,

Bax/Bcl-2
0.75+0. 05
0.79+0.03
0.8710. 02

Bel-2/B-actin
0.87+£0.04

PRATCSAERAPEEDHEX, ARARRE
FARAPATEARNEARTZRN, BB ERA
BEEA-FAREABEEA (cyclins) HARFAHEQK
BHEAYEE CDK) SARAEES - ARARE
AEBEESEBENHEN (CKD., EHRTEAR
HAEARNET, AR ESNH AR EA RN
EfF, ARAHPEEZSLEIRMA.G/S S
G/M, HZA YR EMRBEERRET GMC i
RS AFE TG AREE AR E GRARHE
EEFBREARARTIIEEAREAT. ARES
CDK Za T REEA, ALE P cyclinA REER
R, B HEkRZ CDK2, REE{R# G,/S H A& %
EHEH PTEAHRE GRRNERARKS
CDK WM E &%, W%l cyclin/A/B/D/E 4 #i 49 %
B, BM A G./S.G./M %% . % Thy-1 BR KR
R, B My B EE A CDK2 157 roscovitine 3§57 ]
PLEW PPREHREKT, ATHH GMC fyi
AL B SRRAHE T XK EE caspase3
WEREAR HERBRANEABOMNIEES,
gl M 1-; Atm.chekl I cde25 Fix B EH i, 5l
2 G,/M BE#,.ME Atm £ G,/M B# T E R
7, Eyn sl EaRmT,

DNA #itA5IEMR T4 K% P53 KR Rk
P53 K#i e, MEAFERENT P53 RRFIER
. YATHEIAN,Atm BBV P53 RKiEMME3h
AT, Atm BEMIL P53 #9 Ser', jFH X} P53
REFSHTABEEMFAH. E—-BERNESLE
B % %,DNA #4in DNA S W W H &% E
Atm, XZL®$,GMC 2 ISP-1 fEHfG ,Atm £k
BE I, 2 A A R L A GMC A,
Am B LBIHREM I ABFAETHRER
Brecal, Breal B5 T % A Rad51 HEHH,HFH
TRRGEEBE, KN DNA fithiEW—FARR
PHLE . B Am EARATHPHERAER—&E,
Atm #F T #1% Chekl, Chekl 5[#& Cdc25 # Ser®®
BEEe 4L B A Cde25 MTEHE, W% M-CDK
S AP, N REARE T, -

FHRATCZ—RIGFRAE BHE—-RHEHE
ERFMMEEAMNTY. K P Bl-2 KRERERE
HfE R, Bax REERTRHEEZEH B2 BREE
FArmHER WEZAMEARETAREET
ERFETU Lin SUVER, F KA 7 B Bax
B LB f Bel-2 R ER AL REREFAR
_.)ﬁn
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GMC W7 LAB ¥t GMC & 7 % 3 4, H 5&

R, BB RBEREFURARBRAEN
GMC A NKIE  ELHTTHERREH L
ABEH GMCI', Thyl REN AW NRE &P
GMC BRI R IE GMC S ERAER EEMN
i), BERRSHERER, ATRE/NRYEERRK

REHBR AR Z -,
ATRERIIGTT R A B /K

74 ISP-1 % GMC H1=
B REERHLE
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BREHERE ERPBFSHRENFFERDPLEYHAFT BLERMIMEY,
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Effect of betaine on expression of DNA methylation in HepG2 genome
JI Yu-bin, GAO Shi-yong, YANG Hong-dan, HE Li-wei
(Postdoctoral Research Station, Institute of Materia Medica, Life Scineces and Environmental
Sciences Research Center, Harbin Commerce University, Research Center of Nature Drug Engineering
for Anti-tumor, Ministry of Education, Harbin 150076, China)
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