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VA, Annexin-V/PL 247 7 41 08 = 4 fe Yo 4] 20 MR 38 n, 48 )R B AT T 2R AR M LR TR T G 1k
%], DNA #tiz & vk 7T JL BT L% 180~200 bp & HAS 489 K BT A% 47, 3 CDA-2 T# F RPMIS226 fa itk A ©=; Western
Blot #i] & ILFA 25 #4F A i) 18] 3£ % caspase-8. caspase-3 & ik 2 T M, M active-caspase8. active-caspase3 £ik EA; ¥
£ % RT-PCRIEE A =48 % A B TNF, FADD. TRAF3 mRNA & ik Eifl, 4518 CDA-2 T4 RPMIS226 3§74, H il
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Uroacitides(CDA-2) Inhibited the Proliferation of Multiple Myeloma Cell Line RPMI 8226

YE Baodong, SHAO Keding, CHEN Dan, ZHANG Xiang, ZHANG Yu, ZHOU Yuhong(The First Affiliated
Hospital of Zhejiang Chinese Medicine University, Hangzhou 310006, China)

ABSTRACT: OBJECTIVE To explore the effects of uroacitides(CDA-2) on the proliferation of RPMI 8226 cells and its
mechanisms. METHODS The proliferative inhibition of CDA-2 on RPMI 8226 cells was detected by MTT and the drug
concentrations for further researches were screened out. The apoptosis of RPMI8226 cells after treating with CDA-2 was
analyzed by Hoechst33258 staining, Annexin-V/PI staining, PI staining, and DNA gel electrophoresis. Changes in the expression
of caspase-8, caspase-3 and their active forms were tested by Western Blot. The expression of TNF, ADD and TRAF3 mRNA
were detected by semi-quantitative RT-PCR. RESULTS CDA-2 inhibited the proliferation of RPMI8226 cells in a
dose-dependent manner with the ICs, 1.64 mg'mL™'. Condensed nuclei and apoptotic body were found via Hoechst33258
fluorescence staining when cells were treated with CDA-2. Annexin-V/PI analysis showed that the proportion of early apoptotic
cells raised in a time-dependent manner. Cell cycle analysis showed that the apoptotic peak was up-regulated and G1 phase was
decreased in a dose-dependent manner. DNA gel electrophoresis revealed integer multiples of 180~200 bp “ladder” bands.
Western blot revealed that the expression of caspase-8, caspase-3 was down-regulated, while the expression of active caspase-8,
activecaspase-3 was increased as the exposed time extended. The semi-quantitative RT-PCR showed up-regulation of TNF,
FADD, TRAF3 mRNA, which were associated with apoptosis. CONCLUSION CDA-2 inhibited the proliferation of
RPMI8226 cells and induced apoptosis via death receptor pathway.

KEY WORDS: uroacitides(CDA-2); RPMI8226; proliferative inhibition
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CDA-2 G (E A A5 Tl A v B W I
TR (25 25U O 278 mg-mL "), 5236
RPMI1640 55 75 0 B BT 5 W B
1.3 IR R

RPMI1640. Jif: 4= IfiL35 (FBS) ¥ iy H GIBCO 2
Al PO LR B (MTT, Sigma 2 7 )
Hochest33258 44 k(35 EBD A #); PI £ (Sigma
NH], fit'5: P4170); Annexin-V/FITCHH o8 T4
MR A & (% B CALTAG & ) , it 5 .
CAS136107-94-3); DNAZ%» 1 & krid (U #Fsangon
/A #]); DNA-Ladderisd il & (Jb m{ 1 K2 7 A #],
#it'5: DP2402); Trizol(GIBCOA il); M-MLVi¥i
Bl S X MR (GIBCO/A T]); Taq DNAH
JS I S FES X 2 v« MgCI2: Promega/A ;s BHAL
514 . PCR5|#¥) (L Sangon /A 7 ); PVDFJ .
MILLPORE 24 w5 ¥l 4% &5 [H it 4> 1 & br &
SM-0441 Fermentas/s 7] ; HifACaspase8( [EH Cell
SignalingA 7); Caspase3(Santa Cruz/a 7); EMSA
A& (W F 26 [H Promega /s 7], fit'5: DBI-1027);
BOARbRIC LA YT RIgGHAL)CEM 21k, Jbatv il
AR T BARARC L EHURI9G(H+L) G Al
aifl, dbnth il A HER A ] Western-bloting
luminol i 7] &% (ECL, Santa Cruz/A @, #t'5:
SC-2048).

2 H&
2.1 PR K an B R

¥ RPMI8226 41 il LA 1} 106-mL™" [y Ji 35 F
T 0% 40 3% . 82 100 UmL ™ FIBEHE %
100 pg-mL™" ) RPMI1640 ¥ 55, & T 37 C.
IR FE AT R, AR ECh 5%IK CO, 35 FR4H
B g, A 2~3 d B 1 IR BORH AR AR K 1 4 o
17525 .

2.2 CDA-2 %} RPMI8226 5 4 /F H

B S0 K4, BL 5 X 10° mL ™ 355 T 96
LB TR AR 2540, 0.5, 1.0, 2.0,
3.0, 4.0 mgmL™"), ALEEH RPMI1640 5558
A, BFLEAKR 200 pL, 4P 24 h, N
0.5 mg'mL 'MTT 20 pL-fL™", 37 ‘C. 5%CO, ;7
M HWEE 4h, 1000 rmin B0y, N0 ZE FIE,
AN FEAN 150 pL-fL7", R LS R
EYTE TP A, TEBEARX 570 nm A AR O
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2.3 Hoechst33258 4l it Je {6

CDA-2 Ll 2.0 mgmL™" &K FEAEH T
RPM18226 24 h Ja, WA It e A 25k P 41
Jfil, PBS Y34 2 X 1 1 pL Hoechst33258(1 mgmL ™)
A 100 uL AF 5418 X 10> mL™)10 min, 5
TEGMIE A, 2R THRE MBS, Zeiss 2O E
TBE (200 X )M %<,
2.4 Annexin-V/PI J& {023 ¥T

RPMI8226 4l ik L 5X 10° -mL™" H:Fh 6 FLE5%
FEML, MIAIKSE N 2 mgmL™ ff) CDA-2, [
FEXTRAA, 6, 12, 24 h SR, & 1X
10° N4 L, 2 Annexin-V/PT 40 004 T8 528 )
UG P, SA4 M PBS Bk 2 M, 1X
Binding Buffer {4405 1x10°mL™", WHX
300 pL, Jil AnnexinV-FITCS5uL, PI5puL, ZiEF
B E 15 min, 1 h 2 P, 740 fg{ FACScan
R T2
2.5 4 a5 o p

RPMI8226 4 ffifk L 5X 10° -mL ™" $: 6 FLEZ
FEML, 4 BIANN SEB6 vk B CDA-2(0,1,2,4 mg'mL™)
YEF 24 h, WCEE4NML, 2 e 40 A R 3R] 4 1 P
TofeE. 414104 PBS ¥k 2 ##, DNA Statining
Solution 44N 4 1 X 10%mL™", WLHL 300 pL,
DIPI10 pL, =i NEOELIFE 30 min, 1h Z W,
JH 240 Jg A FACScan #3037 ] ModFitLT #
HTEE R
2.6 DNA B libli e i e vk

FEREERD 5X10°mL™" 4, JHAS [R5 1
CDA-2(0, 1, 2, 4 mgmL ")/ BIAbBE 24 h, sk
SRS 40 1X 1084, PBS ik %
Eppendorf &1, 4% 4% DNA-Ladder 5l & it
B BERE, EX 10 pLDNA FES 5 FREZE 4%
AT, 1.8%IE MR LUK (1 Veem™ Y AMT A
BRI
2.7 Caspase-8. caspase-3 M SLIym My il

RPMI8226 4iiffi#k%: CDA-2(2 mg-mL ){EH
6, 12, 24 h M4 aEH, £ Bradford %
(BCA )= EM, % 30 pg BEAELE, &
SDS-PAGE WiLJK J5 , % 2 i IR 2F 4k Ji I,
100 gL AWK 4 CEHMER, ER NS
caspase-8. caspase-3 ML BEPIAA Y 2 he AR
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2.8 TNF. FADD. TRAF3 mRNA %l
2.81 M RNAE L 2 mgmL™ CDA-2 4k
1 RPMI8226 4 Jifd 24 h(1X 10° ), $2HL 7 k44
TrizoL RNA GG U], Frigiir s RNA &
AN EEFE PRI E 260 nm- 1 280 nm WG JiE (4)
i J2 5 RNA WKRFE, Azeo/Asgo fE 1.80~2.20 X 8]
M+ RT-PCR. 73%%-80 CLRA{F, #%Hl.

282 WY RNEAEFRA 20 uL, 77 RNA
3 ug, BEFLEIY) 5 ng, INTP £ % 4 0.5 mmol- L™,
DTT Z&¥/E N 10 mmol L™, M-MLV 2 000 U
37 CJx % 10 min, 42 C/K¥# 50 min, 70 C/Ki%
15 min KT sk M. =Y H T PCR 919 J W 55,
=20 CIRAF#H

283 PCR N SfA% 50 uL: 10X PCR buffer
5 uL, MgCl,(25 mmol-L )4 uL, dNTP 1 uL, cDNA
Bt 1 ul, b PS4 2 uL, Taq DNA &
fitf 0.5 uL & DEPC /K 33.5 pL. TNF. FADD.
TRAF3 & GAPDH JxWfA%: TNF: 94 C 30s,
54 °C 40s, 72 'C 60s , 72 ‘CZEf# 10 min, 35
AMEIR; FADD: 94 °C 40s, 56 C 35s, 72 C
35s, 72 CZEfH 7 min, 32 PMiE¥F; TRAF3: 94 C
30s, 60 ‘C 30s, 72 ‘C 30s, 72 C#E{H 10 min,
35 MEH; GAPDH: 94 ‘C 30s, 589 C 30s,
72 °C 30s, 72 CLEA 10 min, 29 PMEHF.
2.8.4 BNEPHELRCHIK 2% MR BE R H vk,
JE5Veem™, ZHTK 30 min, IR RS AL M 5L,
W I ai R .

%1 RT-PCR 5| Y

Tab 1 Primers of semi-quantitative reverse transcription-
polymerase chain reaction

e ElbZ gl ¥ 387 op
GADPH 5’-ACCTGAACCTGCCGTCTAGAA-3’ 247
5’-TCCACCACCCTGCTGCTGTA-3’
FADD 5-CTGCCTTGGCAATTCTGTTATCAG-3’ 345
5’-TGGCTGGGGTGGGGGTGGGGAGAC-3’
TNF 5’-ATGAGCACTGAAAGCATGATC-3’ 702
5’-TCACAGGGCAATGATCCCAAAGTA-3’
TRAF3 5’-AAGCAGACAGCATGATGAGCA-3 503

5’-GCTTGAATGCATCTCCCAAATG-3’

29 Gtk

i SPSS 19.0 AT G140 M7 o B IBEAT 5 %2
FHER R EAMER, iR xssER. £
iYWl CI N e S PN B i ]
M58 s 7 ZEASEE R AESH 5, LL P<0.05
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3.1 CDA-2 %5 RPMI8226 4l i1 yH 1
ST R I, CDA-2 %} RPMI8226 4 fid (14

R ] AR AR, 3 ICso b 1.64 mg-mL™;

Hochest33258 #¢ 640 7~ CDA-2 2.0 mg:mL™

YEH RPMI8226 24 h J5n] WLIH T4 iE T A2 4F

1iF: 4R A ik 45 e IR T /M4& ;. Annexin-V/PI

Puth 7% CDA-2 2.0 mg'mL ™" i 5 RPMI8226 41l il

PRI T S T A . &5 LI 1 R 2.

10¢ 10*
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4.88% PRAV: 5.439,
PL-AV 100 4 PLAV+
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o T 10 5]
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100 E ol 2 0

- 10
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1 Annexin-V/PI 4 4 Il 5 3 8 =
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Fig 1 The early stage of apoptosis was studied by Annexin-

V/PI staining
A-0 h group; B—6 h group; C-12 h group; D—24 h group
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3 3
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. A
2 Hochest33258 K R IE M A5 KA
A-XH; B-CDA 2.0 mg-mL™" ff: /] 24 h

Fig 2 Morphological change of RPMI8226 cells after
treating with CDA-2 was studied by Hochest33258 staining
A—control; B-CDA 2.0 mg'mL™" role for 24 h

3.2 PIL YW 151460 HT

S3HIEL0, 1.0, 2.0, 4.0 mgrmL™" CDA-2 /EH]
T RPMI8226 4l 24 h J&5, DNA WV A& 41
T T 3K 5 4.18%, 8.58%, 19.84%, 56.54%,
GO/G1 41 M 5 7r LL o3 A 43.79%, 36.60%,
32.46%, 18.55%, # CDA-2 FiHFT 04 K& i
G1 L) S FE . 45 R WL 3.
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Fig 3 The diploid analysis was displayed by PI staining
A-0 mg:mL™" group; B-1.0 mg:mL™" group; C-2.0 mg:-mL™" group;
D-4.0 mg'mL™" group
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& 4 DNA % ik

1 CDA-2UFH24 h FADD

3.3 DNA Wi Jy Bt #r

AR CDA-2(1.0, 2.0, 4.0 mg-mL )EH
T RPMI8226 4l i 24h J5filife DNA, (e RbHEE
i FELUK AT WL DNA W24 pk 180~200 bp Kz H A% 1)
Jr B BR B 4% s, 8 R RO R WL I % . &5 L
Kl 4.
3.4 Caspase-8. caspase-3 N ILFH YA I

2 CDA-2 2.0 mg:mL™ 1/ 0, 6, 12, 24 h
J& » BEF 2904 H I TR] R SE K, caspase-8 . caspase-3
FRIXB L R, 1M active-caspase8. active-caspase3
Fik bTb. &RIK 5,
3.5 TNF. FADD. TRAF3 mRNA %l

2 CDA-2 2.0 mgmL™" i ] RPMI8226 4 fitd
24 h Ji, B MEOHE R IS H VR S T AH DG L K] TNF
FADD. TRAF3 mRNA ik Fiff. g5 4.

45 6 A RIPMIS266
A2y 5 T 0 M
mg-mL!

C

A-TNF R FIEMM; B-FADD. TRAF3 JLRKIEMM; C-DNA Wi i B it

Fig4 Gel electrophoresis of DNA

A—detection for the expression of TNF gene; B—detection for the expression of FADD and TRAF3 genes; C—analysis of DNA ladder)
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P43/41 _ Cleaved-caspase 8
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PI7/19 PO |- caspase 3
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5 Caspase-8. caspase-3 K H i i& 41 4
Fig 5 Analysis of caspase-8, caspase-3 and their active forms by
western blot
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9T MDS fEEg 78 7 i A — e Y, £
FIEEE BN CDA-2 1697 £ R 2553 MDS
WATHEEIEIT, RILHXS T MDS-RA 34 M2
HRFETIE 60%°, Pt CDA-2 W] LU A& I
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CDA-2 "] 155 CML M A 55 % JE T 24 40 i 1 e
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BRI 6% 0 o 9 0 3 36 DR (1 AR 2 4
K, CDA-2 B E NG R B G Ah, LR SE A
FH AR A R 81V P LA 0%

CDA-2 X} MM HIMEHINE VI HRIE, %2
FEIE L N IEEIRATE T MM i T, AL
FHWH] NF-xB #4462, T8 Bel-2. Mecl-1.
Survivin 2 E il Bax ik EE, BAMGT O K
I3 3L A R A T NF-x B S0 400 1 i g 184
1, %5090 R I CDA-2 40| RPMIS226 41 i
FRIOKIE, 24 h IC50 Jy 1.64 mg-mL™', HAE/NF
MDS Ziffi#k MUTZ-1(24 h ICso 4y 4.82 mg-mL™")
Jo o MEHE R s 41 bk KG-1. NB4. K562,
Kasumi-1. U937 2524 h ICso 4 5.51 mg-mL ™)™,
AT L 25 M A R e EL A o 8 9 ) 1% 24 UK
#t—25 2 Hoechst33258. Annexin-V/PI. 4 & 1
53 HT. DNA B BRBE B F Ik &5 5 V0 9 E SE 1% 24
T E T A0 MR E T SE I B AT, Western
Blot VEIF5:4 CDA-2(2 mg-mL )EH G i1 1)
caspase-8. caspase-3 FAAIE o,  H 5N AR,
W= G SR T HLE R B TNF. FADD
K TRAF3 FE[K mRNA Fik#bm, ILh TNF
TNFR @42 4K, FADD & Fas/FasL 42805
caspase-8 [ HLE 5> ¥, 1f] TRAF3 W3 ik i 5 A [7]
WA TNFR AHELAE R DN ssaZad 42 = A T 1 2
N, # CDA-2 nl i@ it JET 52 AR 1275 'F RPMI8226
T

KZHKT CDA-2 1697 IR 1) SCHR I E %2y
A T R LR AR AR RN P T A2 AR R AR 1 S R 41
W, HURRAARIRAE AN E, KT 2 iERE
HEATIRN R o A S50 30 3o 5 0 T2 32 i 45
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B1E [ caspase-8 & TNF. FADD. TRAF3 %53t [X]
#9341, iIFSZ TNF/TNFR. Fas/FasL 7 CDA-2 i%
T RPMIB226 4 BRI SN 1 rh B AEAEAN [
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