* 140 * Zj27 244 Acta Pharmaceutica Sinica 2009, 44 (2): 140—144

FERXUEMIMENG R —
FEREXUSY/HREEANEMRR

W, Bm Y, AR B

(1. FIR 2 R, A F A SE VS E SSG =, W I 450052; 2. e Tl oK2, Eg M 450052;
3. EZRERE TG, TEIE R AT 200008)

T ASCRAFRME D TREER, B 11 DEERIACE W EBIEA R 7> 85 H I 2k A 4 s vk
JEA, BEFTILTURBLEL, 12 1] 2 BT 70 o8 BN S5 RAEATHT 70 o MRS BT Y, ek 3 (1 45 K PP B 5 Bk

PRI A AF 0 B o SRR RS TMR R, T Rk B (UMAEAE (Al Fe S5 HE R MEH . HE ZASH ALK
BN R MM NP, R AREFTTEE RN AWIT T RIS,

KA HEE, PUMRHLRL e O; o

FE 5% S: RI16.1 CRAFRIRAD: A X EHS: 0513-4870 (2009) 02-0140-05

Antitumor mechanism of Qinghaosu derivatives —
molecular docking studies of Qinghaosu derivatives with transferrin
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Abstract: To investigate the antitumor mechanism of artemisninin, a flexible docking analysis was used to
score all kinds of functions of 11 Qinghaosu derivatives and transferrin with different resolutions. The distances
of Asp-63, Tyr-188, His-249, Arg-124 and Lys-296 with Qinghaosu were less than 0.5 nm, separately. Meanwhile,
the higher is the activity of Qinghaosu derivatives the higher is the score. Our model explains that Fe** is more
feasible to react with Qinghaosu, and not involved in other metabolism in presence of transferrin. Docking results
unveil that Iron( Il )-transferrin increased the cytotoxicity of Qinghaosu derivatives and provide a rational basis for
further design and synthesis of novel Qinghaosu derivatives.

Key words: Qinghaosu; antitumor mechanism; transferrin; molecular docking

i % (Qinghaosu, QHS) K E 25~ TAEH N IEBSEZEME MY K, £ KREARS S, oo
259 RHEE ) B A8 T8 20 B ARAT A — bl 1% - 5 P9 R 4 T Bt 9 A0 B e Bk 1 912, Thomas EAFST T
W, e NS BIRERPUEL CLf R T At f TR R R WA AN P o 7 29 B, s
M2k e e, HPUMRE s 72 Kk WAL T A SRR A AE S, 79 T8 300 40 1 (1
. Henry LI 25 BRI 50U BT 0 v 2 L5 P FHERIC. BT, 2EW AN HIEE M AR L,
KB 738 20 AT B et PR RR B T 3 T N I

R F1%: - 2008-09-03. MR RE NS B B T, A PRl 2D

SEAIH: A R R O AA SR BT H (2004-21). e e A g o (4]
“WIRMEH Tel: 86-0371-67756886, E-mail: qulingbo@zzu.edu.cn AT TANREILAT /0, Bt 3 U AE T




W57 5% 5 HE RIS WU R AL DT

F—7 H R B G/ R A RHEIT - 141 -

)R A (transferrin, T 2 AR A BIE TR 22
B, R AN I A TRy AT IR B R ) SZ AR (transferrin
receptor, TIR)LLIE F 4l ln %, TEEBER] TR Nt &
285, NN, B3RS, B8 O R
B a2 5 A AR o 57 257 40 A A8 B Ak R
I, e 52 a4y, IE AT R, 2w
5 ER S5 G A Re Al Bk LB B HAE A 2 5 oAt 1)
AR, X7 B oA AR TE o AR SCAEAS 5250 55 1
WIS R b, X Tf (4s MR h et ar 7 4t
T 0 2 I TR T ORS if 45 4, MCRH 2R
(15 2 Pl AARBEA T 6 420, B R EUAS [ 43 1 1 0k 1
=AS T AR gk, A SRR T 2 A, ARJE R 11
MEHEBRBNEGWE T TS T, e
B E B BRI RGP mT DLk NTEPEIE, 5
PR ER A/, CERBRETBONT, AT DAR Pk b R A
R, REEDUEIEYE . AR A S G Hh PR 75 8 = 2R 1k
W e MR HL ] A R A B EE A S )
BEE T AL .

M#5RH*
1 1RBIEMRYIEE

AT R Accelrys 237 Cerius2 2454 % o #1F
£, 7 Silicon Graphics 02 K&IJE TAEu 58 k.
HR IR IR R AR AR S ) 1DANTOL 1 ARFU L INT W
F11SUVI I PDB %4 [ (www.resb.org/pdb) H 3k HiL .
1E Cerius2 B A1) 3D-Skecher H144 % QHS K] =4
GER, AR LI 1, ST RE R, KB
BB R n# Dreiding /)3, QHS K Gasteiger-
Huckel A7, X5 THEAT 500 IR RERALAL, Al
LEN &

5 Ry=Br
6 Ry=3-Br-CyH,
7 Ry=2-Br-CeHy

1 R=H
2 R,=Br

3 R =3-Br-CoHy

4 R =34-(OMe)r-CgHs

8 Ry=2-F-CgH,
9 R,=4-F-CgH,
10 Ry=4-Cl-CgHy
11 Ry=2-CI-C4H,

Figure 1 Structures of Qinghaosu derivative
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Figure 2 Binding mode of transferrin and compound 3. Transferrin active site is shown as sticks and the molecules docked into the

active site are shown as cylinder
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Figure 3 Complex structure of compound 3 bound to 1AS8F.
1AS8F is shown as residue accessibility and cyan domain is
compound 3 surface based connolly algorithm on the active site
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Table 1 Scores of 11 Qinghaosu derivatives with transferrin complex and ligand Van der waal’s energy
Compd.  PDB EVdWCI Dock PLP1 PLP2  LIGSCORE! LIGSCORE2 [Csp/nmol L

kJ-mol -Score L1210  A549  P388 HT29

1 1D4N 0.340 39.181 62.740 58.130 0.39 0.42 113 1227 238 4095
1 1A8F 12.350 17.089 65.400 57.170 -0.07 -0.06 113 1227 238 4095
1 IN7TW 3.40 19.806 61.570 54.940 -0.52 —-0.17 113 1227 238 4095
2 1D4N —6.100 43.900 54.140 48.700 0.75 1.10 15 47 12 179
2 1A8F 11.710 22.027 61.940 56.730 -0.09 -0.24 15 47 12 179
2 IN7TW 0.03 23.554 66.010 61.860 -0.38 0.03 15 47 12 179
3 1D4N —22.020 34.596 70.300 56.850 1.00 1.86 10 39 11 490
3 1A8F -5.200 17.520 40.900 35.390 0.63 1.15 10 39 11 490
3 IN7TW -14.510 29.056 70.290 58.350 0.97 2.07 10 39 11 490
4 1D4N -9.050 39.554 83.740 61.630 0.45 0.39 19 85 20 7788
4 1ASF -15.730 17.196 62.400 51.310 1.40 1.68 19 85 20 7788
4 IN7TW —25.480 16.055 75.800 59.280 1.38 2.64 19 85 20 7788
5 1D4N -1.960 43.080 64.140 53.540 -0.30 1.20 27 193 28 9638
5 1A8F 22.500 19.674 55.610 52.930 -1.17 -1.02 27 193 28 9638
5 IN7TW ~13.420 42.476 63.220 55.730 0.05 233 27 193 28 9 638
6 1D4N ~19.300 38.301 71.110 59.640 1.06 2.13 151 437 108 748
6 1A8F 4.540 18.458 47.560 56.530 -0.57 0.01 151 437 108 748
6 IN7W ~12.480 43.150 59.010 51.330 0.24 2.14 151 437 108 748
7 1D4N ~11.850 21.742 56.480 49.450 0.62 2.07 38 364 43 447
7 1A8F -1.750 14.600 66.330 58.470 -0.24 0.68 38 364 43 447
7 IN7TW —10.140 17.976 52.840 39.210 0.25 1.68 38 364 43 447
8 1D4N -29.300 30.280 56.160 56.060 1.16 3.37 41 306 77 1471
8 1ASF -12.680 28.097 58.300 59.430 1.25 1.76 41 306 77 1471
8 IN7W -34.770 30.313 75.440 61.790 132 3.99 41 306 77 1471
9 1D4N ~18.710 43.709 66.560 52.100 0.87 2.70 620 8 800 440 7 400
9 1A8F —21.370 34.164 77.780 63.420 0.78 223 620 8 800 440 7 400
9 IN7TW ~27.690 42.796 60.320 60.920 0.67 3.21 620 8 800 440 7 400
10 1D4N -16.030 425516 79.620 67.700 0.75 2.06 470 10 600 290 16200
10 1ASF —24.200 37.088 77.640 67.830 0.93 237 470 10 600 290 16200
10 IN7W —37.460 44.646 74.230 66.690 1.42 4.19 470 10 600 290 16200
1 1D4N -31.040 32.455 67.380 50.850 1.14 3.44 17 221 13 1923
1 1A8F ~17.860 20.966 68.860 51.900 0.57 2.17 17 221 13 1923
1 IN7TW -35.750 36.555 73.020 58.230 1.27 3.86 17 221 13 1923
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