-+ 2076 - #2424 4)  Acta Pharmaceutica Sinica 2018, 53 (12): 2076 —2084

#M1a) PDGF Z NGB T RE LN EH
MAEEY RSN

EHEE, Bk, T, IR, ZTERNK
(PEFEAL TR 2= 25 TS, 5 ThFH 110142)

THE: KA ENE BT, K PDGF 324k 5 OG0k &gk 7 Bl B2, JR@ X R A LRI
PEAE I OB S B TR T 8 1 Bk AT MR AT, B € RE AN OQ B mRL 45 & BTG MR B ], DARAR =W UR IR 9 bRk, 7
Ho2 A BGINGEMEFEE, RIS C-28 1 i S AT Bafb ANBE AL 5 M 81, Wit IR & T — R 4% 1" PDGF %
P77 HLR AT — 8 BRI 1 1S R R, HAEMZ MS. NMR#IE. R MTT %, £ A BiE4ii
(SGC-7901) A AJitieE 4t (A549) BEATHIA AU G PETR L . SR A FPIA 3%, XF 130 115 34T PDGF 3244
FEAAME . WEHIMNRR A Y s s SPHMEX RZGWA LLRBUE A IHER . FPIA IR KRELEY
s #1 PDGF R ARF BRI &R ). Bk, #ié KSR P 8 i e 2w T B &4,
AR — 05T

KA FHURRIAMY, ous, RN BT

FE %S RI16 HKFRIRED: A N E S 0513-4870 (2018) 12-2076-09

Targeting PDGF receptor inhibitors: synthesis and biological
evaluation of oleanolic acid analogs

LI Qian-wen, KUAI Zhen-yu, L1 Xiao-xiao, XU Chuan-dong, MENG Yan-giu’

(Department of Pharmaceutical Engineering, Shenyang University of Chemical Technology, Shenyang 110142, China )

Abstract: The computer-aided design was used to simulate the docking of PDGF receptor with known active
compounds, and the active groups that can bind to key sites were identified by analyzing the key amino acid
residue fragments that exerted active effects on the target proteins. The natural product oleanolic acid was used
as the parent, and the active group was introduced into the 2-position, and the C-28 carboxyl group was esterified
and amidated. A series of oleanolic acid analogues targeting PDGF receptor inhibitors were designed and
synthesized. Their structures were confirmed by MS and NMR. Through MTT assay, SGC-7901 and A549
cells were selected for preliminary in vitro anti-tumor activity screening. PDGF receptor protein inhibition test
was performed on |5 and |15 by FPIA. The activity tests showed that 15 and 115, compared with the positive
control drug, had stronger inhibition. FPIA test showed that 115 and PDGF receptor protein had good binding
ability. The newly synthesized oleanolic acid analogues have significantly higher antitumor activity than the
parent compound and deserve further study.
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Figurel Analysisof theinteraction of nintedanib esylate and sorafenib with 1SHA, the key amino acids: ARG32, HIS58
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Figure2 Theanalytical active groups introduce oleanolic acid and design new derivatives

Tablel The NMR date of target compounds |15, 1115

Compd.

"H NMR (CDCls, 600 MHz)

3C NMR (CDCl3, 150 MHz)

I1

Iy

I3

I3

Iy

s

12.05 (d, J=12.0 Hz, 1H, CsHsNH), 7.29-7.01 (m, 5H, CcHsNH),
5.36 (s, 1H, H-12), 4.07—-4.11 (m, 2H, OCH>CH3), 1.94-1.99 (m, 3H,
OCH,CHjz), 1.13 (s, 3H), 1.08 (s, 3H), 1.04 (s, 3H), 1.02 (s, 3H), 0.92
(s, 3H), 0.86 (s, 3H), 0.85 (s, 3H).

12.07 (d, J = 12.4 Hz, 1H, C¢HsNH), 7.30-7.02 (m, 5H, CeHsNH), 5.35
(s, 1H, H-12), 3.11-3.07 (m, 2H, OCH,CH,CH3), 1.79-1.84 (m, 2H,
OCH,CH,CHs), 1.12 (s, 3H), 1.09 (s, 3H), 1.02 (s, 3H), 1.00 (s, 3H),
0.93 (s, 3H), 0.85 (s, 3H), 0.83 (s, 3H).

12.04 (d, J = 11.9 Hz, 1H, CeHsNH), 7.28-7.03 (m, 5H, C¢HsNH), 5.33
(s, 1H, H-12), 3.08-3.13 (M, 2H, OCH,CH,CH,CH3), 1.75-1.79 (m, 2H,
OCH,CH,CH,CH3), 1.14 (s, 3H), 1.09 (s, 3H), 1.05 (s, 3H), 1.01 (s, 3H),
0.94 (s, 3H), 0.87 (s, 3H), 0.86 (s, 3H).

12.06 (d, J = 12.2 Hz, 1H, C¢HsNH), 7.27-7.00 (m, 5H, CeHsNH), 5.34
(s, 1H, H-12), 4.07-4.12 (m, 2H, OCH, (CH,)3CHs), 1.71-1.74 (m, 2H,
OCH,CH,CH,CH,CHs), 1.13 (s, 3H), 1.07 (s, 3H), 1.05 (s, 3H), 1.03 (s,
3H), 0.94 (s, 3H), 0.87 (s, 3H), 0.82 (s, 3H).

12.02 (d, J = 12.1 Hz, 1H, CeHsNH) 7.25-6.98 (m, 5H, CsHsNH), 5.33
(s, 1H, H-12), 4.02-4.08 (m, 2H, OCH, (CH,)4CHs), 1.42-1.44 (m, 2H,
OCH,CH3(CH2)sCHa), 1.15 (s, 3H), 1.08 (s, 3H), 1.04 (s, 3H), 1.02 (s,
3H), 0.92 (s, 3H), 0.86 (s, 3H), 0.85 (s, 3H).

9.34 (s, 1H, NHCgHs), 7.80 (d, J = 10.0 Hz, 1H, H,NCONHCH), 7.79—
7.22 (m, 5H, CeHsNH), 5.36 (s, 1H, H-12), 1.23 (s, 3H), 1.19 (s, 3H),
1.09 (s, 3H), 1.04 (s, 3H), 0.98 (s, 3H), 0.92 (s, 3H), 0.85 (s, 3H)

9.33 (s, 1H, NHCgH4F), 7.97-7.25 (m, 4H, NHC¢H4F), 7.76 (d, J = 10.2
Hz, 1H, HNCONHCH), 5.34 (s, 1H, H-12), 1.29 (s, 3H), 1.21 (s, 3H),
1.13 (s, 3H), 1.12 (s, 3H), 1.02 (s, 3H), 0.93 (s, 3H), 0.83 (s, 3H)

9.34 (s, 1H,NHCsH,CI), 7.78-7.20 (m, 4H, NHCeH4Cl), 7.79 (d, J =
10.9 Hz, 1H, H;NCONHCH), 5.38 (s, 1H, H-12), 1.39 (s, 3H), 1.25 (s,
3H), 1.13 (s, 3H), 1.12 (s, 3H), 0.98 (s, 3H), 0.90 (s, 3H), 0.75 (s, 3H)
9.31 (s, 1H, NHCgH4CHs3), 7.63 (d, J = 10.4 Hz, 1H, Ho,NCONHCH),
7.23-7.10 (M, 4H, NHCgH4CHg), 5.36 (s, 1H, H-12), 2.31 (s, 3H,
NHCsH4CHs), 1.40 (s, 3H), 1.31 (s, 3H), 1.12 (s, 3H), 1.06 (s, 3H),

0.97 (s, 3H), 0.87 (s, 3H), 0.84 (s, 3H)

9.29 (s, 1H, NHCsH4OCH3), 7.82 (d, J = 10.2 Hz, 1H, H,NCONHCH),
7.21-7.07 (m, 4H, NHCsH4OCH3), 5.34 (s,1H, H-12), 3.80 (s, 3H,
NHCgH4OCHg), 1.44 (s, 3H), 1.30 (s, 3H), 1.22 (s, 3H), 1.07 (s, 3H),
0.98 (s, 3H), 0.84 (s, 3H), 0.80 (s, 3H)

204.2,176.9, 145.2, 142.5, 139.6, 129.7, 123.6, 122.2, 116.7,
105.5,62.1,53.6, 51.4, 47.4, 46.7, 44.6, 42.8, 42.2, 42.1, 39.8,
38.7,38.2,34.4, 33.1, 32.9, 30.8, 29.3, 26.5, 26.3, 23.2, 22.4,
21.9,205,17.2,14.4

204.7,178.6, 143.2, 140.0, 127.9, 124.2, 121.4, 117.8, 107.1,
66.1, 52.9,50.2,49.1, 46.1, 41.9, 41.1, 40.1, 38.2, 37.6, 34.1,
32.7,32.1,31.4,29.2,26.2, 25.6, 24.5,23.1, 22.7,21.0, 20.1,
16.9,10.1

203.2,176.1, 144.9, 141.9, 139.7, 127.6, 121.9, 121.3, 116.2,
107.2,67.2,55.1,50.9, 49.2, 47.2, 45.1, 41.1, 40.9, 40.1, 38.9,
38.0,35.1,33.9, 33.2,32.1, 31.5, 28.1, 26.1, 25.7, 24.7, 23.2,
22.4,20.2,18.2,16.2,12.1

204.5, 176.3, 144.8, 139.1, 128.2, 122.9, 116.9, 107.1, 66.1, 53.9,
52.1,47.2,46.9, 44.2, 42.6, 42.8, 40.9, 38.7, 38.0, 34.3, 32.2,
31.8,30.1,29.2, 28.1, 27.1, 26.1, 25.2, 24.9, 23.7, 23.2, 22.5,
22.3,20.1,17.6,14.3

204.4,176.9, 144.4, 142.4, 139.7, 129.0, 122.9, 122.3, 116.5, 105.4,
65.2,53.2,51.1, 47.3,46.1, 44.2, 42.9, 42.7, 40.2, 38.7, 38.3,
34.6,32.6,32.4,30.4,29.2,28.7, 26.2, 26.1, 25.1, 23.5, 23.4,
22.6,22.4,205,17.1, 145

205.3, 174.9, 157.4, 144.3, 138.5, 128.1, 128.0, 127.4, 123.8, 121.4,
110.2,53.7,51.2, 46.8, 45.6, 44.2, 42.5, 41.9, 40.2, 38.6, 37.9,
33.2,32.3, 30.9, 30.2, 28.8, 27.3, 26.8, 26.4, 23.8, 22.2, 17.7
204.9, 176.1, 158.2, 144.5, 127.6, 122.9, 109.2, 66.1, 52.1, 51.4,
479,46.9,43.9,42.6,42.2,41.9,41.2,38.9, 37.5, 34.0, 315, 31.2,
30.1, 295, 26.1, 25.8, 24.2, 23.5, 22.4,21.2, 20.1, 17.0, 11.1
205.2,178.1, 137.2, 128.3, 123.4, 122.9, 116.9, 105.1, 65.9, 53.1,
50.9,47.3,46.9,44.2,42.8,42.5,41.1, 38.9, 38.0, 35.0, 32.1,
31.4,30.1,28.7, 27.0, 26.2, 24.2, 23.5,22.4, 20.1, 18.1, 17.9
205.2, 176.5, 158.1, 144.3, 127.3, 123.4, 110.9, 65.2, 53.6, 51.9,
47.3,46.2,44.9, 425, 42.0,41.0, 38.9, 37.1, 34.9, 32.1, 31.7,
30.1, 285, 28.2, 27.3, 26.5, 25.9, 24.2,23.1, 22.1, 21.7, 19.8,
16.5, 14.7

204.8, 177.6, 157.2, 144.5, 127.2, 122.9, 111.2, 65.2, 53.2, 51.9,
47.2,46.9,44.1, 429, 42.2,40.2, 38.6, 37.2, 34.1, 32.9, 32.3,
31.1,30.2,29.3,28.1, 25.2,25.1, 24.1, 23,5, 22.2, 21.9, 20.2,
17.2,139
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Table2 TheMS and elemental analysis date of target compounds |1, 1115
ESI-MS (m/2) Elemental anal./found (calcd.)
Compd. [M+H]" c H N o
Iy 586.42 79.93 (79.95) 9.48 (9.46) 2.37 (2.39) 8.16 (8.19)
I2 600.43 80.12 (80.09) 9.56 (9.58) 2.31(2.33) 8.02 (8.00)
I3 614.45 80.22 (80.21) 9.71(9.69) 2.24(2.28) 7.80(7.82)
l4 628.47 80.31 (80.33) 9.78 (9.79) 2.26 (2.23) 7.68 (7.64)
Is 642.48 80.43 (80.45) 9.96 (9.89) 2.29 (2.18) 7.53 (7.48)
Iy 600.91 76.06 (76.09) 8.93(8.91) 7.03 (7.01) 8.06 (8.00)
1P 618.40 73.83 (73.87) 8.50 (8.48) 6.79 (6.80) 7.75(7.77)
I3 634.37 71.94 (71.96) 8.24 (8.26) 6.65 (6.62) 7.58 (7.57)
Iy 614.42 76.35 (76.31) 9.05 (9.03) 6.81 (6.85) 7.80 (7.82)
Is 630.42 74.36 (74.37) 8.77 (8.80) 6.69 (6.67) 10.18 (10.16)
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Reagents and conditions: (a) Jones, acetone, r.t., 2.5 h; (b) DMF, K.COs, R:Br, 5 h; (c) Toluene, tBuOK, r.t., 12 h; (d) EtOH, aniline,
reflux, 4 h; (€) DCM, (COCl)3, r.t., 4 h; amins, DCM, r.t., 24 h; (f) EtOH, urea, reflux, 4 h.
Scheme 1l The synthesis routes of target compounds
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Table 3 Inhibitory activity of the target compounds on the HREE, Enac AN TRER). MVD T4l 1SHA
SGC7901 and A549 cells proliferation. Inhibitory percentage oo \ , " _
b P H4 T2 IR b . B4 (keal-mol ) 4

of cells treated with each compound at a concentration of 10
pmol-L ™ for 72 h

Inhibition rate/% ICs/umol-L 7"
Compd.

SGC7901 A549 SGC7901 A549

OA 17.01 21.20 >50 >50

I 29.22 31.41 >50 >50
P 44.88 35.23 28.09 25.16
I3 72.66 7171 4.46 5.77
la 47.23 50.21 10.11 10.08
Is 45.91 55.39 24.12 20.01
Iy 43.17 4151 21.23 20.11

I, 3114 35.27 >50 >50
I3 47.43 49.11 21.79 20.12
g4 60.12 59.78 9.24 9.01
Ils 77.23 75.10 4.01 4.49
Gefitinib 50.91 41.49 19.11 25.47
Adriamycin 80.09 88.19 2.89 2.07

BER NS HHBE (Egoe keal-mol™), (MloDock
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Figure 3 Binding of compound |3 to the active site of PDGFR, it exhibited 1 H-bond with HIS58, the hydrogen bonds formed colored

ingreen

Figure 4 Binding of compound 115 to the active site of PDGFR, it exhibited 1 H-bond with ARG32 and 1 H-bond with CY $42, the

hydrogen bonds formed colored in green
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Figure5 Binding of compound I to the active site of PDGFR
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Figure6 Binding of compound |1, to the active site of PDGFR
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Table 4 Comparison of energy scores for different compounds
with PDGFR

Compd. MolDock score Compd. MolDock score
1 —83.855 11 —90.709
[P -86.450 1P -89.871
I3 -105.036 I3 -93.345
l4 -96.764 114 —-99.538
Is —90.403 s —114.987
Molecule —100.450 OA —79.759
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The anticancer activity was
significantly added as the length
of the carbon chain was increased

The electron-withdrawing
groups on the benzene ring
are not conducive to anti-

tumor activity

Figure7 Summarized structure-activity relationships of novel compounds with regard to cancer inhibition
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PEXT RR A B 25 X A AR B 8, T B R R o 24 A
FRA ] o BT IR0 35 0 A 4 sl fh 27 4

1 BitEPER

11 3-#HE-FHRER-12-15-28- 188 (OA-1) B
$1% H{OA (0.500 g, 1.10 mmol) 743 % fi# T 50 mL
PR, FEUKI SRR T 208 g L 4 1) Jones i 7
0.64 mL (5.78 mmol), 10 min J& ¥ 35 T+ A == 36 [ Bi
2.5h, TLC BREFRS M2 55 [ I A Bk—TA R 5 2 1
(VIV)], 7N 10% R L BEE R, IR E5 R J5,
IS EE 20 mL K, =R HRE 45 min. £5 585
Y, NG B KR 28R 288, EL 3 IR,
HIFHE N Jo/K MgSO, TR &, i, I3 2818
WAGAFA A, R 2 B (i 24k [P M) A i
fif—Z ] .16 10 1 1 (VIV)], 13 0.486 g H ik AR [
& OA-1, 7= 97.2%, mp 221.1~222.5 C,

12 3 HRE-FHRITE-12-15-28-1#F 285 (OA-2)
B9El& B a4 OA-1 (0.500 g, 1.10 mmol) 784>

BT 10 mL N N-ZHUEEHBERZ i N Je/K ik R A1
0.30 g, VK& NLEIZ NV’ 2 4% 0.24 mL (5.02 mmol),
TLC il s N2 55 [JRFF57: AihBk-2 R OBE 511
(VIV)]o IR EE R G, INNBANE K 2R 2.1, %
B3k, & AU K MgSO, Tt 1, g,
FH i 0 A i Al Al [0 A ol k- 2R W
20:1 (VIV)], 14 0.445 g A& REfA OA-2, P25
89.0%, mp 208.3~209.5C.

1.3 2- T HE-3-HE-FHRIKR-12-%-28- LR T
fis (OA-3) ByHI&E HL L — a4k OA-2 (0.400 g,
0.8 mmol), ¥ T 10 mL JE/K F IR, 750K 261+
TINBUT EEHH 0.30 g, JFZE12 N H R 4.0 1 mL,
20 min J5 ¥l FE TN ZE R O 12 h, TLC farill e B 2%
FEIR: A~ 485 L(VIV)]. R4,
G, R KRR EWER, /% ek EE, e
PR RIS, NS HK R 21 2.5, 2 3
W, EHAPIA . FITK MgSO, Tt i, ik, H
EZAR = o = 7 A o R S R L U
20 : 1 (VIV)], 19 0.305 g ¥k B {0 Jr IR [l & OA-3, j= %
76.25%, mp 195.5~197.6 C.

1.4 3-#HE-FHRER-12-1F-28-F-KE (OA-4)
BYHI&  HUiaE{A& OA-1 (0.500 g, 1.10 mmol), JiA
T & (DCM) 25 mL, =i FHcHE, i
[ e ARG, IINEBESE (1.20 mmol), fn#kmE
T, A Ja RN SE R, AR 3-FRIE-12-0 -5 BUR e -28-
TS, e 2810 25 IROBLIA AN AR RN [ S, TR
IR CHE 10 mL, BEJE s ZERIF Ok, R E AR
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3. BEEF A DCM 15mL, F 1= Z. & pH A
9~10, Hil#kE 5min 5, MAKE (2.2mmol), =i T
JNL6 h, LA TLC RIS M2 . OBZE R R, TR
RN 15 mL & #hK, L2 mol L7 Fi Bh AR I %
pH 3~4, F b5, /2 BAHUAHE, MK I 20 mL
DCM, ZH 3 &, &IFANAHE, IATK MgSO, T
yC O 9 e I N NN 1 N RS = L R
aifb [WeMis: fAimEi- 2R R 201 (VIV)], 198
bR 0.346 g WG A OA-4, 772 69.2%, mp
124.4~126.7°C.

15 2-32¥F FAE-3-FRE-FTI R R B -12-15-28- it - &K
B% (OA-5) BI#I&E %18 OA-3 4 J7i%, i OA-4
(0.8 mmol) 5 H R Z Mk 12 mmol . HJaflins
FERBAE (i gl Ak [YERiF: fAhBE-Z M 4l 20: 1

(VIV)], 15 0.294 g ik 3%t 7 IR 7 OA-3, 7= 73.50%,

mp 113.5~114.6 C.
1.6 2-FBRiIL FAE-3- P& - TR k-12-15-28- 1R R
Zhs (1) BIsI&E L E—BHEk OA-3 (0.400 g,
0.78 mmol), VAT 15 mL Jo/K ZEE T, IR
(0.87 g, 9.34 mmol) 0.80 mL ¥, MM#E[RG, TLC
LI 52 7 2% 55 [JETFF): A ihBd— 2R 48 5 0 1 (VIV)],
4 h RILEER . WA HBIER, IR KM
M2 O WAL 3 Ik, AIFENUAE. HIE/K MgSO, T
IR, g, R R R R G AL (BRI R A
fit— .12 £, 15 20 : 1 (VIV)], 13 0.284 g i3 ok AR
44 1., 7% 71.0%, mp 200.9~203.3C.

F R, (% 7%, R R 44 OA-1 (1.10 mmol)
H5iRNKE (4.95 mmol) v o fie 2 i 28 ik Jie A i
alifh [WemiFT: A -8R AR 200 1 (VIV)], 153
0.279 g H M ARARE A 15, 773 69.8%, mp 212.3~
213.9°C.

TR, [ % 7%, R R 44 OA-1 (1.10 mmol)
IR TH (4.95mmol) 3. G &0 2 hE R A i
aifb [BeMiF: AimEE- 2R /e 201 (VIV)], 193]
0.261 g H M AR E A 15, 773 65.3%, mp 221.4~
224.0°C.

TR 1, % 7%, R R 44 OA-1 (1.10 mmol)
HiREKE (4.95 mmol) Vi o fie 2R i 28 ik s A i
aifb [BeMis: AimEE- 2R /G 201 (VIV)], 193]
0.277 g AR AIRE A 14, 723 69.3%, mp 231.0~
232.8°C.

PR 1, (% 7%, R TR 44 OA-1 (1.10 mmol)
HIROHE (4.95mmol) B o fie 28 b 28 fek J A £

afifl [Peli): Aik- 28R OB 2001 (VIV)), 33
0.250 g H M AR E K 15, 773 62.5%, mp 239.2~
240.8°C.

1.7 2-FRIE A EL-3-F &R -SRI SR kR BY-12- 15 - 28- i - &K
BZ (1) BOHIE  HUeF(alf4 OA-5(0.400 g, 0.67 mmol),
T 15 mL oK CEEH, JFIMAJRZE (0.30 g, 5.03
mmol) VAW, MFRZEFEIR, TLC Kl S w24 55 [JR I
F: AT MEE-RE 20 1 (VIV)], 4 h [RBESE . R 7%
HEF, AN SRR & A EL 3 Ik, A IF
AP FHTE7K MgSO, THd 1, 38, K&k
FEOE AL [ —& P hi-HEE 501 (VIV)],
3 0.261 g Wk R ACRE A 11, 7% 65.3%, mp
113.5~114.6 C.

T M 1 1)) £ 73, B EA OA-1 (1.10 mmol)
a8 M (2.20 mmol) . f &M 5 A RE IR A
ik aifl [PeliR): —& P -HEE 501 (VIV)], 1%
#) 0.250 g WO ACREE 11, 7% 50.0%, mp
101.5~102.2°C.

T M1 1)) £ 7, B EA OA-1 (1.10 mmol)
AR (2.20 mmol) S . &M 54 RE IR A
ik aifl [PeliR): —& P -HEE 501 (VIV)], 1%
F| 0.248 g HH R ARMEAR 115, 7% 49.6%, mp
93.8~94.7°C.

T M1 B £ 73, B EA OA-1 (1.10 mmol)
1) F A% (2.20 mmol) N . e A i
R AL [l —& P hi-HEE 501 (VIV)],
33 0.251 g B R AR BEA 114, 773 50.2%, mp
104.1~105.7C.

T M1 1)) £ 7, B EA OA-1 (1.10 mmol)
A HARER (2.20 mmol) SN . 5 4k i & Rk R
FEOE AL [ —& P hi-HEE 501 (VIV)],
133 0.247 g HE OB AR B s, 773 49.4%, mp
115.3~1116.7 C .

2 FHARSNEMEIR

RNl AB49 1IN B8 SGC7901 4H i
BRI, FH AR A2 L B OB M R, R
MTT LU EIERT & B FF R BR AT AR PR AT 4 A e e
9o v MDA o L 0.25% 9 B 1 VM 1h B 2 55 77 1 4
Fi& 10% /N4 1 RPML1640 1% 77 V0 3 4 i B0 5
ZTF 2x10°~4x10" [ A0 B, BERT 96 FLIE 9%
WA . KR FRBURAN CO, Bi 9744, £ 37°C. 5% CO,
SRR BE S5 A T35 9%, fessn RN BE J5, 4254
MANEEARFEWREE KRG E N 1 mg-mL ™ 255K
YR BEK 500, 50, 5. 0.5. 0.05 ug-mL™") 4%,
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Fb 3APATAL, SER I A Ik R 4R SN CO, 1%
FR46, 1F 37°C.5% CO, MR FE 46 4F F 598 72 h.
B2 72 h)a, SFLINA MTT 3 50 ub, 37 ‘C4k4:
BiF% 4 h, BOFEE ETER, BN 150 b DMSO
O R BOORL, HR% VAR TR BEIDE G A U A K
490 nm Z5 A N INE G EAE (OD), iHE A&
Xof 4 L PR 40 ] 6 A1 1 Csp {H
A0 = % 40 S 45 ODAH - éﬁ’éﬁéﬂ%@omﬁ,
Xt HEZH P 35 ODA - =5 4 417 #JOD1H

3 PDGF Z {4058

K FH 5 O 3% P28 43 BT 0F A BRI 5 SR R AT
A 1380 15 3E4T PDGF 32 AR 30175 ik . 76 384
FLBAR I PDGFR-B & 4 30 pL FI3 #B A [
WL &Y (KR ARIRIE N 10 pg-mL™ 24 54Kk Vs
FEk 5. 25, 2. 1. 0.5pug-mL™), LAASHIN PDGFR-f
EENBHEXT R, £E 25 °C. 140 r-min P RH &M
BFE 1 ho 1 h/Gr&FLIMA FILC ¥ 30 pL, 4k4:
BEHR B 7% 15 min, FH BRSO I AS [5)9& E  5
ANFE S B RARAE, 5 BT A W x BE A A
N 1Cso 1H

100%
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