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2R BN JAR/VP16 i 25 40 Uik B A SCAE = HAT 5
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112 4- Pk - 383, LLSORH a5 e iy 5
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Bi, firsa ok C AN, C HBALLE ) B HE KL JZ T,
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4'-M-S). AU S e T A VT o524 Hp B2 2500 5%
Wt rh 254k AT 5T S R R RIS 52 T B 58
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1.2 7%
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ify 2 0 A (R 25 VR B WA N B E K
JAR/VP16 4 i i) 1 5 40 i 2 (1x10° 4> /ml), 4%
¥ 96 fLE, £FFL 100 pl. K5 3% 24 h J5 A 5.
10. 20, 40. 80 mg/L 4'- Hfik - T A%, S A
PR R A S A S A, 3 AE
fL. 8598 48 h Ja 3F B, RALINN 1 /L U LA
AWM ER (MTT) 100 pl, 4K2E859% 4 h, Wif MTT
W, BELIN 0.04 mol/L 52 S A EE 100 wl, WA
Je 64 H SRR B E 570 nm %K 106 FE A
(Asp)s FEVFBAS R I TEIDEHIZR (IR). 22440 My
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iR 24300 5 (5 ORI e R P o = 4% i
M, KiFE 24 h N 4'- HE - 55K AT 259
4'- FRE - B 38 00 bR S 00 i IR IR B
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ST R,

JAR/VP16 4l i 8 Fl 24 h 5, A 10 Fl
20 mg/L 4'- Wk - s 5 R4k B85 57 48 h, Rl ik
FIEZH,  FhEE 4l H AL RNA FER I MRP () mRNA
RIEIKAN, BRAFEIT

PCR 5141 B HE A5 L R AR A R A =] &
B, 51¥F5) k. i 5 TTC TCT GCT CTC CTC
GAC GG 3'; ¥ 5 GCC AGG AGC CTG CCT
CTT TT 3', ¥ #7=4)4 225 bp. Trizol — 5k I
LS RNA, FRIHTIHI5%, LA cDNA AR,
R S5 S M Tag DNA R &AL T, Xt
) H IR P A AT Y 1. PCR RN AR RN &
10xPCR 2K 2.0 pls 557 M54 100 ng. ANTP
200 pmol/L Tag DNA 4 1 nl, JIJC RNA fiff
I A 20 wl, IO 3G 5% 7= 4 10 wl. A7 I
20 wl, BEA], BT PCRAX Y 1 30 MG,
AR IR K IE T R U S A TE] 43 0l R 94°C
30s. 55C 30s. 72°C 60 s. B 10 wl PCR 41474y
SR 2% B R A e L HLYK (75 V 90 min), iR
b CHEEB) Gt SAMEHCT BUAH, BRI 5 5
M AT Rk 4 #
1.2.3 3t A AR 00 e 40 6 ) B R 40 PR T L )
B 5. 10 F1 20 mg/L 4'- Hk - #5242 {EH 48 h
(1) JAR/VP16 4il Jiil & A& fin 25 ) JAR/VP16 41 f %
1 x10¥ml, Hanker's ¥ ¥t 2 X, 1 300x g & L»
5min, 75%% CRERE EISA. FOF i, 0.05 g/L
itk ZBE (PT) 4°C G0 30 min, Ly 240 He 4
3T 2 B JR) 3O S T AR T vy
1.2.4 W358 WL ¢ 40 i B k45 k. i gE 5. 10,
20 mg/L 4'- T - 225 3 AE 48 h (10 25 41 FTst
HZHAN M, 1300 x g 250 10 min, 25%% 1%
1% IR A e, BEERAh gL, N IIAR K, FR4
B 1618 (U, LKB @) v HLY)I -, JEMI1010
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cDNA i BLhlER KA (& RNA S pg,
3.5 pmol/L oligo<dT> 5|4 1 wl, JNJG RNA (17K
AR 10 pl), 70°C/K¥ 3 min, FE 4 37°CILE
10 min;  [AINFECH] RT SOV (SXRT 22K 4 pl,
2.5 mmol/L dNTP & & W 4 wl, RNA [ $ ] 7
1 ul, MMLV skl 1 pl), 37°C1EHE 1 min. fl
10 Wl RT N E] 10 pl iR KB &Y+, 37°CKHE
60 min, fIHAE] 95CHERF 5 min, 132 RT &%
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a. il £ FH T2 bR v h Ze [ BE FE MR DNA B

EEXRE—ANRFBE R AN SR, R
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1.5 wl, 20 wmol/L [¥] PCR % 5 5141 (1) 0.5 ul,
20 pmol/L [#) PCR 552 51#(2) 0.5 ul, dNTP B &
W3 ul, Taq B4 3 U, cDNA 1 ul, JIZKE RAA
TR 25 pl. B A IR S, 35 > PCR 3
(94°C, 1 min; B KT 1 min; 72°C, 1 min);
72°C4EfH 5 min. 753 ) PCR /=4 5 100 bp DNA
Ladder 7& 2%35 IE B AL HIVK, WAL ZBE L, I
& PCR =)0 B —e e 9 19 4%417, P44 PCR 7=
PREAT 10 f5RREERRE . WOE PCR “HIIRIE A 1,
SR RE A 1x107, 1x1072, 1x1072, 1x107%,
1x105, 1x10°, 1x107 53K FE KA FE ) DNA.

b. AT SN & & PCR J V.

B FE R REIY) cDNA AR LA & T ¢cDNA FF i
43 B C ) SE I a2 B PCR R VAR R, AR RECHI A «
10xPCR ZZ /i 2.5 wl, MgCl, % 3 wl, dNTP &
H W 3 wl, Taq KA 3 U, SybrGreen 2% Ji&
0.25x, 20 pwmol/L ff] PCR ¥ 5 5141 (1) 0.5 ul,
20 pmol/L ) PCR ¢ 525 |#)(2) 0.5 wl, cDNA 1 pl,
K & SRR 25 pl, B KB RIS,
5000 g JFLE B, FSZRE & PCR X B REAT
PCR % . % H B FE PR K 14 2 356 DR 1 s B 4% A
*2.
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Table 1 Primer sequences and product size in real time PCR
Number Gene name Primer sequences Annealing . Pr-oduct
temperature/‘C size/bp
0 B -acti 5" CCT GTA CGC CAA CAC AGT GC 3’ 57 211
-actin 5" ATA CTC CTG CTT GCT GAT CC 3’
5" GTG GTG GGA ACT TTGGCT G 3’
! MDRI 5" TAC CTG GTC ATG TCT TCC TCC 3’ 37 188
5" TAT TAC AGG TCC GTG ATA CAG GC 3’
2 MRPI 5" AGA GGG GAT CAT CGA AGA GGT A 3’ 60 181
5" CAG TCC CTG CTG TTC GAT ATAC 3’
3 MRP2 5" CAG GAA CCA GGAGTTTTTCTGT 3’ 37 13
5" AGC CAG CTA CTC GTC TGT CT 3’
4 MRP6 5" CGA GCATTG TTC TGA GCC A 3’ o8 108
5" CTG GCG TGA AGG ACA AGG TC 3’
3 COMT 5" CAG GCC ACATTC CTC CAAGA 3’ 60 161
5" GAA CTG GGG GAG GAT TGT GG 3’
6 Bel-2 5" CCG GTT CAG GTA CTC AGT CA 3’ 37 124
5" CTG GGC CTA GAT GCA GTT CAG 3’
7 NAIP 5" ACG GCT CAT AAG TCA CAA AAGTC 3’ 60 139
5" CAA GTC CAG AGA GTG GGA CAT 3’
8 p63 . X 60 293
5" CTT CCG AGT GTC TGA AGC CTC 3
5" TGT CTG TCA CCA GGG TAC AGT 3’
? Apaf:l 5" CGT TGT GGC CCC TCA ATT CA 3' 60 140
5" CCC AGA GTT TGA GCC GAG TG 3’
10 Bad 5"CCCATCCCTTCGTCGTCCT3’ o8 249
1 Bak 5" ATG GTC ACC TTA CCT CTG CAA 3’ 60 95
5" GAG TCA TAG CGT CGG TTG ATG 3’
5" GGG TGG TTG GGT GAG ACT C 3’
12 Bax 60 191
5" AGA CAC GTA AGG AAA ACG CATTA 3’
5" CAC CCA GGT CTC CGA TGA AC 3’
13 Chik2 5" TTG TTG ACA CTC TCA GCA CAC 3’ o8 102
. 5" CAG ATA TGC GCC CAG AGATAT G 3’
14 BimL 5" GGT CTT CGG CTG CTT GGT AA 3' 62 14
15 c 3 5" ATG GAA GCG AAT CAA TGG ACT C 3’ 58 138
Aspase 5" CTG TAC CAG ACC GAG ATG TCA 3’
5" GGC GGA GGG TCG ATC ATC TAT 3’
16 Caspase-8 5" TGT CCA ACT TTC CTT CTC CCA 3’ 62 198
Table 2 Real time PCR conditions
Reactive condition
Number Gene name 3 3 3 ;
Pre-denaturation Denaturation Annealing Extension Number of cycle
0 B-actin 94°C, 3 min 94°C,20's 57°C,20s 72°C,30s 45
1 MDRI1 94°C, 3 min 94°C,20s 57C,20s 72°C,30s 45
2 MRP1 94°C, 1 min 94°C, 10's 60°C,20s 72°C,30s 40
3 MRP2 94°C, 3 min 94°C,20's 57°C,20s 72°C,30s 45
4 MRP6 94°C, 3 min 94°C,20's 58°C,20s 72°C,30s 50
5 COMT 94°C, 1 min 94°C, 10's 60°C,20s 72°C,30s 40
6 Bcl-2 94°C, 3 min 94°C,20's 57°C,20s 72°C,30s 45
7 NAIP 94°C, 1 min 94°C, 10's 60°C,20s 72°C,30s 40
8 p63 94°C, 1 min 94°C, 10s 60C,20s 72°C,30s 40
9 Apaf-1 94°C, 5 min 94°C, 15 s 60°C,20s 72°C,30s 45
10 Bad 94°C, 3 min 94°C,20's 58°C,20s 72°C,30s 50
11 Bak 94°C, 5 min 94°C,15s 60C,20s 72°C,30s 45
12 Bax 94°C, 5 min 94°C, 15 s 60C,20s 72°C,30s 45
13 Chk2 94°C, 5 min 94°C, 15 s 58°C,20s 72°C,30s 50
14 BimL 94°C, 5 min 94°C, 10's 62°C, 15 s 72°C,20s 45
15 Caspase-3 94°C, 5 min 94°C, 15s 58°C,20s 72°C,30s 50
16 Caspase-8 94°C, 5 min 94°C, 10's 62°C,15s 72°C,20s 45
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c. 45 Rt

R 408 22 I 00 P55 0 B DNA AR 2k, 25K 0
R BEDRIRT P 2 BE DR e B2 T B e AN AR i, A
FE il R H SR DRI E o DADL P 2 BE DR B, B4 otk
FF i S S RIS A 5 PRI AH R 5 £
127 Geit2Eiik. SEREH R v £ 5) Xon, £
I LR LR 22 07 22 73 BT (ANOVA), W40
IR BER ] ¢ K056, P < 0.05 Fon &40 2= 1 4

- 94
2 & B

2.1 4-FEE-EZEN JAR/VP16 AR BT 25 % 4%
1ER

5~80 mg/L 3t 5 MIKEE] 4'- HIEE - D525 4%
FH 48 h Ji, XF JAR/VP16 41 f ¥4 — & i 39 5 0
HIE I AR AR (B ).
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20
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Fig. 1 Inhibitory effect of 4'-M-S on
proliferation of JAR/VP16 cells

curve

%6 FF g0 B AW R <20% 11 5. 10,
20 mg/L 4'- WK - B 528 R i 2300 e B, 1K 3 A
WL 4/ - FIE - 55 2556 JAR/VP16 [ 386 5 11461
KoM (3.66 £ 1.51) % (9.76 + 1.14) %. (18.71
£ 2.67) %; 3 DNWEL 259 73 I AT 1107 g/L
VP16, MTX Fl KSM fE R T- JAR/VP16 4 Jfd 48 h
Jo s O 4 I K B A R 430 A (54.71 = 1.87) %
(47.46 + 2.04) % . (46.53 = 1.55) % . (67.45 =
220) % (5927 £ 2.19) % . (56.77 + 1.84) %
(81.87 = 2.79) % (77.36 = 2.62) % . (71.47 =
L71) %, 1A 3CAE & (A 99 52 56 09 n) 4,
1 x10 7 gL VP16, MTX Fl KSM 4l {F A F
JAR/VP16 W] I3 S 2% 43 3 4 (7.38 + 0.13) %-
(11.39 £ 0.14) % (16.67 + 0.10) %. Fl /&0,
3ANREE) 4'- K - 325 2 MG YT 2 ) ICATL G 0t
JAR/VP16 40 (4 /E W] o m, SME R
MAE R 2 MAHEE 22 5 3% (P < 0.05), 25l AP
FBAE R Z RN 2.02~ 4.96 5.

ny)e 48 h P ICs 1A (3 3), H& 5. 10,
20 mg/L 4'- FF - s 2550 Bk 3 Ry 2adit 2
TSRO ) M (1,520 1.37. 1.30). (2.05. 1.85.
1.80). (5.02. 3.67. 2.48), A X i & %K 4y 5 K
(34.86% - 28.30% . 24.76%). (51.83%. 48.58%.
47.57%)« (81.19% 76.89% 64.08%), = I H I
SRR BEAIGS.

Table 3 Reversal effects of 4'-M-S on drug resistance of JAR/VP16

VP16
Groups
ICs/(mg-L™")*  Resistant index

JAR 0.03 + 0.00 -
JAR/VP16 221+ 031 73.67
JAR/VP16+5 mg/L 4'-M-S 1.45+0.22 48.33
JAR/VP16+10 mg/L 4'-M-S 1.08 + 0.08 36.00
JAR/VP16+20 mg/L 4'-M-S 0.44 + 0.01 14.67

ICs/(mg-L™)

MTX KSM

Resistant index ICs/(mg-L™")" Resistant index

0.12 + 0.02 - 0.15 + 0.02 -

224+ 0.73 18.67 221+043 14.73
1.64 + 0.41 13.67 1.70 + 0.19 11.33
1.21+0.20 10.08 123+ 0.15 8.20
0.61 +0.03 5.08 0.89 + 0.02 5.93

P < 0.05.

22 4-HE-EZEHIERRE JAR/VP16 482 MRP
mRNA Rk

RT-PCR %5 KW, 4'- HEE - 35 % Z4EH
JAR/VP16 412 48 h Ji, ZH/fef MRP [f] mRNA %
AR RS, AR B 5 R e B2 2 DI AH

KB 2), B G 2 BT A o0 B B Uk 2% 415 2K BE AT
IR ZH A 49.289, 10 mg/L 4'- Ik - i % 256 H]
410 36.955, 20 mg/L 4'- FIfik - 5525 ZAEH 44
26.619, P9 525 41 4 ) bb X6k I A1 BRI 25.02% A
45.99%.
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Fig. 2 Influence of 4'-M-S on the expression of MRP

mRNA in JAR/VP16 detected by RT-PCR
M: DNA marker; I: JAR/VP16; 2: JAR/VP16 with 10 mg/L 4'-M-S
treatment; 3: JAR/VP16 with 20 mg/L 4'-M-S treatment.
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GO-G1 #15 G2-M HAMImE AT $& i, (HAR LI 2 35
Bk FEARHE. 17 20 mg/L 4/~ FIE - 35255 2%
VEFH 5 4 8 T2 2 B R Ty, 0K 19.71%, 5 4f
M2 (2.91%) M b 22 7 B35, HOAh I — AN 2 1
ToUE, 5 F1 10 mg/L 4'- W - 35 2 0F Aol
LA T E R 2 T, e A 2.56% A1 3.90%
(K 3).
24 4-FR-BEERERARMEBBHMEHTK

4'- Ik - S FZAEH 207, JAR/VP16 4 i i
KI5, MMz SRS, s SE, AS
M. 5. 100 20 mg/L 4'- FIfF - 3% 2 4EH 48 h
Jo, ANFREREH S | A0 M A i 1 s, I HL Rl
FAYRE T, X PR Ok B . BRI
e MAAAL, ERIRRERE A, NPT,
RAGTE s KW TR B 1) R S P A 30 25 3R 4 45
20 mg/L WBEN, 38 5 I FLIH TR AE O RIVRE TR 1k
FT/MAE(E 4).

50 100
Channels(FL2-A)

Channels(FL2-A)

Fig. 3 Flow cytometry analysis on JAR/VP16 untreated or treated by 4'-M-S
(a) JAR/VP16. (b) JAR/VP16+5 mg/L 4'-M-S. (c) JAR/VP16+10 mg/L 4’-M-S. (d) JAR/VP16+20 mg/L 4'-M-S.
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Fig. 4 Transmission electron microscopic observation of JAR/VP16 cells untreated or treated by 4'-M-S
(a) JAR/VP16 (control, x8 000), abundant plasma, regular nucleus and homogeneous nucleoplasm. (b) JAR/VP16 with 5 mg/L
4'-M-S treatment (x8 000), a pulpiform mitochondrion near the nucleus (arrow). (c) JAR/VP16 with 10 mg/L 4'-M-S treatment
(x8 000), vacuolar cytoplasm (arrow), uneven and marginated nucleoplasm (asterisk). (d) JAR/VP16 with 20 mg/L 4'-M-S

treatment (x8 000), dilated vesicular endoreticulum (arrow), irregular nucleus and severely marginated nucleoplasm (asterisk).

25 4-Hip-#EESRIEHAR JAR/VP16 ZHAEH it 25
HXERRATHXERRELT

2,51 “PhdeE 2 2 ATAR JE DR 7 il 45 2R
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Table 4 Down-regulated drug-resistant genes in JAR/VP16 treated by 4'-M-S
Position GenBank ID Gene Gene description Gene Ratio
symbol definition
3 NMO000392 ABCC2 ATP-binding cassette, sub-family C (CFTR/MRP), member 2 MRP2 —0.000E-1
8 NM001621 AHR Aryl hydrocarbon receptor AHR —-0.000E-1
33 NMO000767 CYP2B6 Cytochrome P450, family 2, subfamily B, polypeptide 6 CYP2B6 —0.000E-1
76 NMO013261 PPARGCI1 Peroxisome proliferative activated receptor, gamma, coactivator 1 PPARGCI1 —-0.000E-1
6 NMO001171 ABCC6 ATP-binding cassette, sub-family C (CFTR/MRP), member 6 MRP6 1.122E-2
15 NMO000633 BCL2 B-cell CLL/lymphoma 2 Bcl-2 4.749E-2
1 NMO000927 ABCBI1 ATP-binding cassette, sub-family B (MDR/TAP), member 1 MDRI1 6.807E-2
35 NMO000770 CYP2C8 Cytochrome P450, family 2, subfamily C, polypeptide 8 CYP2C8 1.075E-1
31 NMO000499 CYPI1ALl Cytochrome P450, family 1, subfamily A, polypeptide 1 CYPIALI 1.225E-1
2 NMO004996 ABCCI1 ATP-binding cassette, sub-family C (CFTR/MRP), member 1 MRP1 1.974E-1
51 NMO001437 ESR2 Estrogen receptor 2 (ER beta) ER-beta-cx 2.042E-1
68 NMO003998 NFKBI1 Nuclear factor of kappa light polypeptide gene enhancer in B-cells 1 (p105) KBF1 2.361E-1
69 NMO002502 NFKB2 Nuclear factor of kappa light polypeptide gene enhancer in B-cells 2 NFKB2 2.478E-1
(p49/p100)
28 NMO000754 COMT Catechol-O-methyltransferase COMT 2.517E-1
84 NM006917 RXRG Retinoid X receptor, gamma RXRG 2.559E-1
49 NM000122 ERCC3 Excision repair cross-complementing rodent repair deficiency, XPB 2.579E-1
complementation group 3 (xeroderma pigmentosum group B
complementing)
60 NMO000245 MET Met proto-oncogene (hepatocyte growth factor receptor) Met 3.019E-1
71 NMO004556 NFKBIE Nuclear factor of kappa light polypeptide gene enhancer in B-cells IKBE 3.034E-1
inhibitor, epsilon
50 NMO000125 ESRI1 Estrogen receptor 1 ER alpha 3.063E-1
29 NMO004378 CRABPI Cellular retinoic acid binding protein 1 CRABPI 3.295E-1
61 NM002412 MGMT O-6-methylguanine-DNA methyltransferase MGMT 3.945E-1
78 NMO000965 RARB Retinoic acid receptor, beta RARB 4.238E-1
83 NM021976 RXRB Retinoid X receptor, beta RXR b 4.727E-1
52 NM002006 FGF2 Fibroblast growth factor 2 (basic) FGF2 4.783E-1
Table 5 Up-regulated drug-resistant genes in JAR/VP16 treated by 4'-M-S
Position GenBank ID Gene Gene description Gene Ratio
symbol definition
65 NMO017458 MVP Major vault protein LRP 3.923E+1
39 NMO017460 CYP3A4 Cytochrome P450, family 3, subfamily A, polypeptide 4 CYP3A4 3.460E+1
67 NMO000015 NAT2 N-acetyltransferase 2 (arylamine N-acetyltransferase) AAC2 1.940E+1
11 NM000044 AR Androgen receptor (dihydrotestosterone receptor, testicular feminization, AR 1.021E+1
spinal and bulbar muscular atrophy, Kennedy disease)
45 NMO001979 EPHX2 Epoxide hydrolase 2, cytoplasmic EPHX2 9.747E+0
34 NMO000769 CYP2C19 Cytochrome P450, family 2, subfamily C, polypeptide 19 CYP2C19 9.189E+0
16 NM138578 BCL2L1 BCL2-like 1 Bel-x 8.562E+0
10 NM000038 APC Adenomatosis polyposis coli APC 8.001E+0
18 NMO007294 BRCA1 Breast cancer 1, early onset BRCA1 7.938E+0
40 NMO000777 CYP3AS Cytochrome P450, family 3, subfamily A, polypeptide 5 CYP3A5 7.147E+0
88 NM003839 TNFRSF11A  Tumor necrosis factor receptor superfamily, member 11a, Rank 6.770E+0
activator of NFKB
81 NMO006509 RELB V-rel reticuloendotheliosis viral oncogene homolog B, nuclear factor of I-REL 4.001E+0
kappa light polypeptide gene enhancer in B-cells 3 (avian)
27 NM001800 CDKN2D Cyclin-dependent kinase inhibitor 2D (p19, inhibits CDK4) p19-INK4D 3.687E+0
53 NMO005252 FOS V-fos FBJ murine osteosarcoma viral oncogene homolog c-Fos 3.464E+0
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Continued
Position GenBank ID Gene Gene description Gene Ratio
symbol definition
13 NMO000051 ATM Ataxia telangiectasia mutated (includes complementation ATM 3.452E+0
groups A, C and D)
48 NM005235 ERBB4 V-erb-a erythroblastic leukemia viral oncogene homolog 4 (avian) ERBB4 3.139E+0
38 NMO000773 CYP2EI Cytochrome P450, family 2, subfamily E, polypeptide 1 CYP2E 3.120E+0
87 NM005420 STE Sulfotransferase, estrogen-preferring STE 3.114E+0
63 N59493 MRP1-ESTs  HepG2 partial cDNA, clone hmd5d04m5. MRPI-ESTs  2.890E+0
55 NMO000561 GSTM1 Glutathione S-transferase M1 GSTM1 2.479E+0
72 NM000903 NQO1 NAD(P)H dehydrogenase, quinone 1 DIA4 2.240E+0
14 NM004324 BAX BCL2-associated X protein Bax 2.200E+0
90 NMO001067 TOP2A Topoisomerase (DNA) Il alpha 170 ku TOP2 alpha 2.130E+0
66 NMO002467 MYC V-myc myelocytomatosis viral oncogene homolog (avian) c-Myc 2.017E+0
Table 6 Down-regulated apoptotic genes in JAR/VP16 treated by 4'-M-S
Position GenBank ID Gene Gene description Gene Ratio
symbol definition
38 NM001279 CIDEA Cell death-inducing DFFA-like effector a CIDE-A —-0.000E-1
55 NMO006092 CARD4 Caspase recruitment domain family, member 4 Nod/CARD4 —0.000E-1
56 NMO003946 NOL3 Nucleolar protein 3 (apoptosis repressor with CARD domain) Nop30 —0.000E-1
64 NMO003844 TNFRSFI0A  Tumor necrosis factor receptor superfamily, member 10a TRAIL-R/DR4 —0.000E-1
68 NM003790 TNFRSF25 Tumor necrosis factor receptor superfamily, member 25 DR3/Apo3 —0.000E-1
69 NMO003820 TNFRSF14 Tumor necrosis factor receptor superfamily, member 14 TNFRSF14 —0.000E-1
(herpesvirus entry mediator)
76 NMO001243 TNFRSF8 Tumor necrosis factor receptor superfamily, member 8 CD30 —0.000E-1
77 NMO001561 TNFRSF9 Tumor necrosis factor receptor superfamily, member 9 4-1BB —0.000E-1
80 NM003809 TNFSF12 Tumor necrosis factor (ligand) superfamily, member 12 TNFSF12/APO3L —0.000E-1
87 NM001244 TNFSF8 Tumor necrosis factor (ligand) superfamily, member 8 CD30L/CD153 -0.000E-1
88 NMO003811 TNFSF9 Tumor necrosis factor (ligand) superfamily, member 9 4-1BB-L —0.000E-1
92 NM003300 TRAF3 TNF receptor-associated factor 3 CRAF1 —-0.000E-1
94 NMO004619 TRAFS5 TNF receptor-associated factor 5 TRAF5 —0.000E-1
40 NMO003805 CRADD CASP2 and RIPK1 domain containing adaptor with death domain =~ CRADD 7.462E-3
61 NM002947 RPA3 Replication protein A3, 14 ku RPA3 2.219E-2
8 NM000633 BCL2 B-cell CLL/lymphoma 2 Bel-2 5.397E-2
23 NM033292 CASP1 Caspase 1, apoptosis-related cysteine protease (interleukin 1, ICE 7.323E-2
beta, convertase)
67 NMO003840 TNFRSF10D  Tumor necrosis factor receptor superfamily, member 10d, TRAIL-R4/ 8.828E-2
decoy with truncated death domain DcR2
57 NMO006825 CKAP4 Cytoskeleton-associated protein 4 p63 1.383E-1
14 NM004536 BIRC1 Baculoviral IAP repeat-containing 1 NAIP 1.487E-1
9 NM004049 BCL2Al BCL2-related protein Al BFL1 1.493E-1
39 NM014430 CIDEB Cell death-inducing DFFA-like effector b CIDE-B 1.587E-1
43 NMO004402 DFFB DNA fragmentation factor, 40 ku, beta polypeptide DFF40/CPAN 1.867E-1
(caspase-activated DNase)
44 NMO003824 FADD Fas (TNFRSF6)-associated via death domain FADD 2.884E-1
75 NM001242 TNFRSF7 Tumor necrosis factor receptor superfamily, member 7 CD27 3.381E-1
50 NM002341 LTB Lymphotoxin beta (TNF superfamily, member 3) LT-b 3.877E-1
79 NMO003701 TNFSF11 Tumor necrosis factor (ligand) superfamily, member 11 TRANCE 4.064E-1
60 NM003821 RIPK2 Receptor-interacting serine-threonine kinase 2 Cardiac/Rip2 4.332E-1
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Table 7 Up-regulated apoptotic genes in JAR/VP16 treated by 4'-M-S
Position GenBank ID Gene Gene description Gene Ratio
symbol definition
82 NMO003807 TNFSF14 Homo sapiens tumor necrosis factor superfamily member HVEM-L 6.290E+2
LIGHT mRNA
90 NMO005658 TRAF1 TNF receptor-associated factor 1 TRAF1 4.192E+2
2 NMO013258 ASC Apoptosis-associated speck-like protein containing a CARD Asc 4.756E+1
49 NM000595 LTA Lymphotoxin alpha (TNF superfamily, member 1) TNFB/LT 4.120E+1
3 NMO000051 ATM Ataxia telangiectasia mutated (includes complementation ATM 2.640E+1
groups A, C and D)
91 NMO021138 TRAF2 TNF receptor-associated factor 2 TRAP3 2.528E+1
1 NMO001160 APAF1 Apoptotic protease activating factor Apaf-1 9.653E+0
74 NMO000043 TNFRSF6 Tumor necrosis factor receptor superfamily, member 6 Fas/Apo-1/CD95 8.612E+0
41 NMO014326 DAPK2 Death-associated protein kinase 2 DAP-kinase 2 8.526E+0
34 NMO12115 CASPSAP2 CASPS associated protein 2 Flash 4.813E+0
83 NM003326 TNFSF4 Tumor necrosis factor (ligand) superfamily, member 4 0X40L 4.690E+0
(tax-transcriptionally activated glycoprotein 1, 34 ku)
33 NMO001228 CASPS8 Caspase 8, apoptosis-related cysteine protease FLICE 4.640E+0
28 NMO004346 CASP3 Caspase 3, apoptosis-related cysteine protease CPP32 3.619E+0
5 NMO001188 BAK1 BCL2-antagonist/killer 1 Bak 3.123E+0
26 NMO12114 CASP14 Caspase 14, apoptosis-related cysteine protease Caspase 14 3.065E+0
19 NMO016252 BIRC6 Baculoviral IAP repeat-containing 6 (apollon) Apollon/Bruce 3.043E+0
62 NMO004180 TANK TRAF family member-associated NFKB activator I-TRAF 2.665E+0
66 NM003841 TNFRSF10C  Tumor necrosis factor receptor superfamily, member 10c, TRAIL-R3/DcR1 2.550E+0
decoy without an intracellular domain
6 NM004324 BAX BCL2-associated X protein Bax 2.437E+0
12 NM004050 BCL2L2 BCL2-like 2 Bel-w 2.387E+0
36 NM003879 CFLAR CASP8 and FADD-like apoptosis regulator CASPER/FLIP 2.363E+0
11 NMO006538 BCL2L11 BCL2-like 11 (apoptosis facilitator) BimL 2.350E+0
31 NM032992 CASP6 Caspase 6, apoptosis-related cysteine protease Mch2 2.124E+0
4 NM004322 BAD BCL2-antagonist of cell death Bad 2.042E+0
58 NM007194 CHEK2 CHK2 checkpoint homolog (S. pombe) CHK2/RADS53 2.001E+0
Table 8 Gene content in JAR/VP16 untreated or treated by 4'-M-S
Sample name
Gene name JAR/VP16 JAR/VP16+4'-M-S Ratio
CT value Copies Relative gene content CT value Copies Relative gene content
B-actin 11.25 1.16E-2 - 11.01 1.33E-2 -
MDR1 9.09 3.79E-2 3.2672 12.76 4.50E-3 0.338 3 0.103
MRP1 16.93 1.75E-3 0.1509 19.53 3.65E-4 0.027 4 0.182
MRP2 6.92 2.04E-1 17.586 2 15.69 1.00E-3 0.0752 0.004
MRP6 10.54 2.05E-2 1.767 2 12.20 7.30E-3 0.548 9 0.311
COMT 16.94 2.87E-4 0.024 7 18.73 9.22E-5 0.006 9 0.279
Bcl-2 14.91 2.86E-3 0.246 6 17.43 6.37E-4 0.0479 0.194
NAIP 15.52 1.49E-3 0.128 4 18.36 2.49E-4 0.0187 0.146
po3 17.52 2.97E-4 0.0256 19.64 7.94E-5 0.006 0 0.234
Apaf-1 24.10 3.68E-5 0.003 2 21.68 1.23E-4 0.009 3 2.906
Bad 13.50 5.54E-3 0.477 6 10.12 4.67E-2 35113 7.352
Bak 15.82 8.37E-5 0.007 2 13.44 4.44E-4 0.033 4 4.639
Bax 27.82 6.14E-5 0.005 3 26.66 1.08E-4 0.008 1 1.528
Chk2 15.68 3.81E-3 0.328 4 14.06 9.73E-3 0.7316 2.228
BimL 18.73 5.23E-4 0.0451 17.33 1.19E-3 0.089 5 1.984
Caspase-3 14.14 3.06E-4 0.026 4 10.60 3.35E-3 0.2519 9.542
Caspase-8 19.71 1.70E-4 0.014 7 17.63 6.03E-4 0.0453 3.082
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Reversal Effect of 4’'-Methylether-scutellarein on Multidrug
Resistance of Human Choriocarcinoma JAR/VP16 Cell Line

XU Shan”, LUO Li?, ZHU Li-Qun®, LI Zhuo?, QIU Li-Li?, CHEN Qi", XU Chang-Fen®"
("Key Laboratory of Human Functional Genomics of Jiangsu Province, Nanjing Medical University, Nanjing 210029, China;
?Key Laboratory of Reproductive Medicine of Jiangsu Province, Nanjing Medical University, Nanjing 210029, China)

Abstract Several methods, including MTT assay, transmission electron-microscope (TEM), RT-PCR, flow
cytometry, gene array and real time PCR, were used to investigate the reversal effect and potential mechanism of
4" -methylether-scutellarein from Verbena officinalis L. (VOL) on mutidrug resistance of JAR/VP16 cells.

4’ -methylether-scutellarein produced a synergistic effect combining with the chemotherapeutics and reversed the
resistant phenotype of JAR/VP16 cells. TEM analysis and flow cytometry confirmed apoptotic cell features,

containing earlier apoptotic modifications, increased apoptotic cell percentage and typical apoptotic peak, when
JAR/VP16 cells exposed to 4’ -methylether-scutellarein. The gene array results showed that expression levels of
some multidrug resistant genes, i.e. MDR1. MRP1. MRP2. MRP6. AHR. COMT and FGF2, were decreased.
The expression levels of some apoptosis-promoting genes, i.e. Apaf-1. ASC. ATM. Bad. Bak. Bax and
BimL, were increased, whereas those of some apoptosis-suppressing genes, i.e. Bel-2. BFL1. NAIP and p63,
were decreased upon 4'-methylether-scutellarein treatment. Sixteen genes were selected to be detected by real time
PCR, and the results were identical with those of gene array. Taken together, 4’-methylether-scutellarein can
efficiently reverse multidrug resistance in JAR/VP16 cells. The potential mechanism may be via inhibiting the
multidrug resistant gene expressions and/or promoting cell apoptosis.

Key words 4’ -methylether-scutellarein, choriocarcinoma, multidrug resistance, reversal of drug resistance,

apoptosis
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