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Design, synthesis and study of anti-tumor activity of thiazolinone
urea derivatives bearing aryloxypyridinone fragments
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Abstract: Taking cabozantinib as leading compound, 13 novel small molecular c-Met inhibitors were
designed and synthesized based on the obtained structure-activity relationships (SARs) of c-Met inhibitors. The
structures of compounds were confirmed by *H NMR, *C NMR and HR-MS. In vitro anti-tumor activity was
evaluated by MTT method, and the mechanism was preliminarily disclosed by real-time dynamic living cell
imaging and flow cytometry analysis. The results indicated that most of compounds showed good inhibition
activity against human non-small-cell carcinoma cell A549 and human colorectal cancer cell HT-29 which was
superior to cabozantinb. Compounds showed excellent cytotoxity and anti-proliferative activity against HT-29,

and promoted cell apoptosis.
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Scheme 1 Synthetic routes of target compounds gl—-gi13.
EtOH-H0, reflux, 3 h; iii) Phenyl chloroformate, pyridine, CH>

Reagents and conditions: i) Cs,COs;, DMF, 80 'C, 6 h; ii) Fe, 90%

Cly, 1t, 4 h; iv) 80% hydrazine hydrate, xylene, 60 ‘C, 4 h; v) Aromatic

aldehydes, HOAC, i-PrOH, reflux, 2 h; vi) Mercapto acetic acid, SiCls, CH2Cl,, reflux, 5 h; vii) TMSCI, Nal, MeCN, reflux, 2 h

Table 1 Anti-tumor activity of target compounds against A549, HT-29 and MDA-MB-231 célls.
three separate determinations and standard deviations were shown; b: ND: Not determined

a The values were an average of

ICso/pmol-L 78

Compd. R1 Rz
A549 HT-29 MDA-MB-231

gl F H 14.7+13 8.62 + 0.67 28.1+25
g2 F 3,4,5-F 5.86 + 0.47 317+ 034 154+13
g3 F 2,4,6-F 9.62+0.91 7.57+0.77 NDP
g4 F 24-F 10.7+11 7.41 + 0.65 ND
g5 F 3-F 115+ 1.2 6.22 + 0.53 214+2.1
g6 F 2,6-F 10.2+0.93 8.38+ 0.77 ND
g7 F 4-F 121+12 7.89+0.81 ND
g8 F 2-F 126+1.1 8.75+0.75 ND
g9 F 3,4-F 7.61+ 0.62 4.58 + 0.39 153+14
g10 F 2-Cl 164+14 9.75+ 0.86 ND
g1l F 4-Cl 155+15 10.8 £ 0.97 ND
g12 Br 3,4,5-F 175+ 16 134+11 195+14
g13 Cl 3,45-F 136+ 14 11.2 £ 0.92 18.0 + 0.22

Cabozantinib - - 10.2+0.97 9.3+ 0.86 169+14
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Figure 3 Real-time cell confluence study in HT-29 cell line.
The cell population was monitored for 72 h using an IncuCyte
ZOOM system in an incubator. HT-29 cells were incubated
with 0.1% DM SO or exposed to compound g2 or cabozantinib at
different concentration. Error bars. = SD from n=3 and all SD
values are below 0.05
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Figure 4 Phase-contrast images (merged) of HT-29 cells after
0, 36 and 72 h of treatment with compound g2 (3.33 pg-mL ™),
cabozantinib (3.33 pg-mL™) or not. Green fluorescent cells
were counted as dead cells
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Figure5 Rea-time cytotoxicity study in HT-29 cell line. The
dead cell population was monitored for 72 h using an IncuCyte
ZOOM system in an incubator. HT-29 cells were incubated
with 0.1% DM SO or exposed to compound g2 or cabozantinib at
different concentration. Error bars: = SD from n=3 and al SD
values are below 0.05 except the results of 1.11 pg-mL~* cabo-
zantinib
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Figure 6 Phase-contrast images (green light) of HT-29 cells after
0, 36 and 72 h of treatment with compound g2 (3.33 pg-mL™%),
cabozantinib (3.33 pg'mL™) or not. Green fluorescent cells
were counted as dead cells
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Table 2 Kinase profile of compound g2. ‘The values are

average of two independent determinations

Kinases (ICsp/umol -L™%)"
c-Met KDR c-Kit c-Src ALK HER-2
92 029 26 42 =10 >10  >10
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Figure 7 Quantitative analysis of massive apoptosis caused by compound g2. The upper right represents late apoptosis as detected
by annexin V/PI staining, the lower right represents early apoptosis as detected by only annexin V staining. The image represents the

results from one of three independent experiments
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Figure 8 The structure of compound g2 and its proposed binding mode with c-Met kinase (PBD ID: 3LQ8).

& h
\usa/

1158,
polar * sidechain acceptor _) solvent residue arene-arene
O acidic  *+— sidechain donor ) metal complex  ©@H arene-H
Q basic  *~—* backbone acceptor solvent contact @+ arene-cation
) greasy =— backbone donor metalfion contact
proximity ligand receptor
contour exposure exposure

The compound was

shown by blue sticks, H-bonds were represented by green dotted lines, and arene-H interaction was shown by red dotted lines



AR ST 5 57 S U IR 45 A% BUA) W R IR AT A DT A B R i AT

< 1701 -

Bruker AM-400 Y% HESLHRAL (Bruker A ]);
Agilent 6530 DY AT — & AT B [H] Ef 6B ik A (3B
Adgilent A F]); 2 D REBGIE Gz A AL (32 E Thermo
Fisher 2 w]); SE#GUIEIRIN#E 1 $idE 2% (DF-101S)
(FLTT T HRA BR 22 7)), FACS Caliur it 504 24X
(3215 Beckman Coulter A ]); S 225 7% 4H i B4
A4t (£ Essen A F]).

1 HEMHNER

11 5 R\m-4HEXEE)2-FREMIE (2 HE
R F 2-H -5 52 AL NE (20.0 g, 80.0 mmol) Al
34- "M HE (15.3 9, 96.0 mmol) fNAZ 60 mL K]
N,N-— 3L ki (DMF) o, BRI BRRH: (39.0
g, 120.0 mmol), N, 80 CHiF: 6 ho K s By ¥4 Al
2, I 400 mL KK, BERE, HhiE, e
4k 15.3 g, Y& 72.6%. 'H NMR (DMSO-ds, 400
MHz) &: 7.83 (m, 1H), 7.75 (m, 1H), 7.48 (s, 1H), 7.28
(d, J = 6.0 Hz, 1H), 7.16 (m, 1H), 6.60 (d, J = 6.0 Hz,
1H), 3.86 (s, 3H). HR-MS (ESI) m/z: 265.0589 [M+
H]".

12 3-J-4-[(6-HEEME-3-EH)FE]|KIZ (b) BWE
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7.45 (s, 1H), 7.24 (d, J = 6.0 Hz, 1H), 7.16 (m, 1H),
6.74 (m, 1H), 6.67 (m, 1H), 6.58 (d, J = 6.0 Hz, 1H),

3.85 (s, 3H); HR-MS (ESI) mvVz: 293.1026 [M+H]".
1.5 N-{3-F-4-[(6-FHEEMIE-3-H)FHE]FE}-N-
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1.37 mmol) FIZEFE (0.17 g, 1.64 mmol) A% 4
mL JAEEH, TN LK R, F2h. AH%E
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7.96 (s, 1H), 7.53~7.58 (m, 3H), 7.47 (s, 1H), 7.34~
7.39 (m, 2H), 7.28 (d, J = 6.0 Hz, 1H), 7.16 (m, 1H),
6.76 (m, 1H), 6.67 (m, 1H), 6.62 (d, J = 6.0 Hz, 1H),
3.86 (s, 3H); HR-MS (ESI) m/z: 381.1347 [M+H]".
1.6 N-{3&-4[6-HEEMIE-IH)FHE]|FE)-
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b, IRIKMASAE 4/ (052 g, 5.65 mmol) #il
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5mL #KIK, 10% S A AR pH 2 9, i,
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o4k 0.24 g, W% 46.8%. *HNMR (DMSO-dg, 400
MHz) &: 8.85 (s, 1H), 8.64 (s, 1H), 7.54 ~7.58 (m, 3H),
7.46 (s, 1H), 7.33~7.39 (m, 2H), 7.27 (d, J = 6.0 Hz,
1H), 7.17 (m, 1H), 6.74 (m, 1H), 6.65 (m, 1H), 6.60 (d,
J=6.0Hz, 1H), 5.89 (s, 1H), 3.85 (s, 3H), 3.81 (M, 2H);
HR-MS (ESI) m/z: 455.117 8 [M+H] ",
1.7 N-{3-&-4[(6-FK-16-—EMtIE-3-B)FH]K
H}-N-(4-E R -2-FEEMI-3-5) IR (01) BIE R
# R AlfA f (0.2 g, 0.44 mmol) JIAZE 2mL T Z
Erb, NN = H R AR (0.48 g, 4.4 mmol) Al
{644 (0.20 g, 1.32 mmol), [Bl3 2 he [a] SN I
10% /KT E pH A 8, LR ABEHHL (2x5 mL), &
IKBREREN T, 26T, HEEE (A H k—FEE 20: 1)
SEAAGEAE 011 g, R 56.7%. 'HNMR
(DMSO-dg, 400 MHz) §: 11.37 (br, 1H), 9.05 (br, 1H),
8.77 (s, 1H), 7.52~7.58 (m, 3H), 7.37~7.47 (m, 5H),
7.11~7.14 (m, 1H), 7.02~7.07 (m, 1H), 6.45 (d, 1H),
5.86 (s, 1H), 3.80~3.94 (m, 2H); *CNMR (DM SO-d,
100 MHz) ¢ 169.58, 161.10 (2C), 154.14, 153.93, 151.53,
140.66, 140.35, 139.33, 136.29, 135.04, 131.53, 127.26,
120.41, 119.15, 115.47, 112.43, 112.36, 104.59, 56.41,
29.53; HR-MS (ES|) m/z: 441.0996 [M+H]".
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400 MHZz) ¢6: 11.34 (br, 1H), 9.07 (br, 1H), 8.63 (s, 1H),
7.61~7.68 (m, 1H), 7.44~7.53 (m, 2H), 7.32~7.37 (m,
2H), 7.07~7.11 (m, 1H), 6.97~7.03 (m, 1H), 6.41 (d,
1H), 5.82 (s, 1H), 3.74~3.93 (m, 2H); *C NMR
(DMSO-ds, 100 MHZ) ¢ 169.67, 161.13 (2C), 154.13,
153.98, 151.53, 140.68, 139.48, 139.35, 138.37, 135.03,
131.55, 127.20, 120.43, 119.25, 115.31, 112.54, 112.35,
104.72, 56.41, 29.60; HR-MS (ESI) m/z. 495.072 6
[M+H]".
N-{3-F-4-[(6-FK-1,6- S MLOE-3-2) F &%
HY-N[4-FK-2-(2,4,6- = & 7 5 )Rt -3- ) BR
(3) HfEk, E 41.4%. 'H NMR (DMSO-ds,
400 MHz) 6: 11.33 (br, 1H), 9.08 (br, 1H), 8.72 (s, 1H),
7.67~7.74 (m, 1H), 7.49~7.55 (m, 3H), 7.28~7.36
(m, 2H), 7.14~7.19 (m, 1H), 7.08~7.11 (m, 1H),
6.98~7.04 (m, 1H), 6.41 (d, 1H), 6.01 (s, 1H), 3.76 ~
3.93 (m, 2H); *CNMR (DMSO-ds, 100 MHZz) § 169.68,
161.12 (2C), 154.14, 153.99, 151.55, 140.68, 139.49,
139.36, 138.39, 135.05, 131.57, 127.21, 120.43, 119.26,
115.32, 112.54, 112.36, 104.71, 56.43, 29.60; HR-MS
(ESI) m/z: 495.0719 [M+H] ",
N-{3-F-4-[(6-FK-1,6- S MLOE-3-8) F &%
H}-N-[4-E1-2-(2,4- Z S K 2 ) R -3- ) AR (g4)
A, W 52.9%. *HNMR (DM SO-ds, 400 MHZ)
5: 11.34 (br, 1H), 9.13 (br, 1H), 8.78 (s, 1H), 7.67 ~
7.72 (m, 1H), 7.49~7.53 (m, 3H), 7.28~7.38 (m, 3H),
7.14~7.18 (m, 1H), 7.09~7.12 (m, 1H), 6.98~7.03
(m, 1H), 6.40 (d, 1H), 6.02 (s, 1H), 3.76 ~3.90 (m, 2H);
BCNMR (DM SO-dg, 100 MHz) § 169.67, 161.11 (2C),
154.14, 153.97, 151.55, 140.68, 139.47, 139.36, 136.26,
135.01, 131.56, 127.22, 120.43, 119.26, 115.30, 112.54,
112.33, 104.71, 56.42, 29.59; HR-MS (ESl) m/z
477.0817 [M+H]",
N-{3-F-4-[(6-FK-1,6- S MLOE-3-£) F &%
HEINM4-ER-2-CAFE)EMH-3-E]K (95
A fE 4, 1R 48.4%. 'HNMR (DM SO-dg, 400 MHz)
5: 11.34 (br, 1H), 9.07 (s, 1H), 8.69 (s, 1H), 7.49 ~7.53
(m, 1H), 7.31~7.46 (m, 5H), 7.17~7.22 (m, 1H),
7.08~7.11 (m, 1H), 6.98~7.02 (m, 1H), 6.40 (d, 1H),
5.85 (s, 1H), 3.74~3.92 (m, 2H); *CNMR (DM SO-d,
100 MHz) § 169.67, 161.11 (2C), 154.05, 153.96, 151.54,
140.68, 139.34, 139.33, 136.37, 136.28, 135.01, 131.15,
131.07, 127.23, 120.42, 119.26, 116.30, 116.09, 56.42,
29.59; HR-MS (ESI) m/z: 459.0898 [M+H]".
N-{3-F-4-[(6-FK-1,6- S MLOE-3-2) F &%
E}-N[4-FR-2-(2,6- — @A E)Em I -3- ] BR (g6)

R, % 50.1%. *H NMR (DM SO-dg, 400 MHz)
&: 11.35 (br, 1H), 9.04 (br, 1H), 8.73 (s, 1H), 7.67 ~7.75
(m, 1H), 7.49~7.56 (m, 3H), 7.28~7.35 (m, 2H), 7.14~
7.19 (m, 1H), 7.08~7.12 (m, 1H), 6.98~7.05 (m, 1H),
6.41 (d, 1H), 5.96 (s, 1H), 3.76 ~3.94 (m, 2H); *CNMR
(DMSO-ds, 100 MHz) ¢ 169.65, 161.10 (2C), 154.13,
153.95, 151.55, 140.69, 139.46, 139.37, 136.25, 135.03,
131.55, 127.23, 120.43, 119.28, 115.29, 112.53, 112.32,
104.72, 56.44, 29.58; HR-MS (ESI) m/z. 477.084 9

[M+H]".

N-{3-&-4-[(6-ER-1.6- —SMIE-3-F)FH|*%
HIN-[4-ER-2--FFE)EMRM-3-R]K (97)
A, 1% 46.2%. *H NMR (DM SO-dg, 400 MHz)
5: 11.33 (br, 1H), 8.99 (br, 1H), 8.59 (s, 1H), 7.49 ~
7.57 (m, 3H), 7.32~7.38 (m, 2H), 7.21~7.25 (m, 2H),
7.07~7.10 (m, 1H), 6.97~7.02 (m, 1H), 6.42 (d, 1H),
5.82 (s, 1H), 3.74~3.90 (m, 2H); *CNMR (DM SO-d,
100 MHz) 6 169.68, 161.11 (2C), 154.07, 153.96,
151.54, 140.68, 139.37, 139.34, 136.38, 136.28, 135.03,
131.15, 131.09, 127.25, 120.42, 119.26, 116.30, 116.08,
56.43, 29.59; HR-MS (ESI) m/z: 459.0897 [M+H]".

N-{3-&-4-[(6-ER-1.6- —SMIE-3-F)FH|*%
HIN[4-FR-2-- mAE)EMIMK-3-E]IR (g9
Ao, 1R 43.4%. *HNMR (DM SO-dg, 400 MH2)
5: 11.33 (br, 1H), 9.01 (br, 1H), 8.71 (s, 1H), 7.60 ~
7.64 (m, 1H), 7.49~7.53 (m, 1H), 7.40~7.46 (m, 1H),
7.33~7.38 (m, 2H), 7.23~7.28 (m, 2H), 7.06~7.10
(m, 1H), 6.98~7.03 (m, 1H), 6.42 (d, 1H), 6.04 (s, 1H),
3.77~3.90 (m, 2H); *CNMR (DM SO-ds, 100 MHZ) &
169.67, 161.10 (2C), 154.04, 153.96, 151.53, 140.68,
139.33, 139.31, 136.37, 136.28, 135.01, 131.16, 131.09,
127.23, 120.42, 119.25, 116.31, 116.08, 56.43, 29.58;
HR-MS (ESI) m/z: 459.089 3 [M+H]".

NL-{3-F-4-[(6-EK-1.6- Z SALIE-3-B)FH| %
H}-N*-[4-F1-2-(34- — @K E)nEne it -3- 2 BR  (g9)
A, W% 47.2%. *H NMR (DM SO-dg, 400 MH2)
&: 11.33 (br, 1H), 9.06 (br, 1H), 8.66 (s, 1H), 7.62 ~7.68
(m, 1H), 7.43~7.53 (m, 2H), 7.33~7.38 (m, 3H),
7.07~7.10 (m, 1H), 6.98~7.02 (m, 1H), 6.42 (d, 1H),
5.83 (s, 1H), 3.74~3.94 (m, 2H); *CNMR (DM SO-d,
100 MHz) 6 169.66, 161.12 (2C), 154.13, 153.94,
151.53, 140.69, 139.46, 139.38, 136.25, 135.05, 131.57,
127.23, 120.52, 119.28, 115.29, 112.52, 112.34, 104.72,
56.43, 29.59; HR-MS (ESI) m/z: 477.0847 [M+H]".

N-{3-&-4-[(6-ER-1.6- —SMIE-3-F)F &%
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E}IN-[4-ER-2-2- GFE)EMmM-3- K] (910)
A AR, R 42.9%. tHNMR (DM SO-dg, 400 MHz)
J: 11.34 (br, 1H), 9.09 (s, 1H), 8.78 (s, 1H), 7.64 ~7.66
(m, 1H), 7.49~7.53 (m, 2H), 7.33~7.46 (m, 4H),
7.08~7.11 (m, 1H), 7.00 (m, 1H), 6.42 (d, 1H), 6.14 (s,
1H), 3.77~3.90 (m, 2H); *C NMR (DMSO-ds, 100
MHz) § 169.67, 161.12 (2C), 154.05, 153.95, 151.53,
140.68, 139.33, 139.31, 136.38, 136.27, 135.01, 132.23,
131.09, 127.23, 120.43, 119.25, 116.32, 116.07, 56.42,
29.58; HR-MS (ESI) m/z: 475.0656 [M+H]*.
N-{3-F-4-[(6-FK-1,6- S MLOE-3-8) F &%
HEIN[4- | R -2-(4- S FE)EMWmH-3- KR (010)
{0 [ 44, U 45.5%. *H NMR (DM SO-dg, 400 MHZ)
8: 11.33 (br, 1H), 9.01 (br, 1H), 8.61 (s, 1H), 7.45 ~
7.54 (m, 5H), 7.32~7.38 (m, 2H), 7.04~7.09 (m, 2H),
6.97~7.02 (m, 1H), 6.40 (d, 1H), 5.82 (s, 1H), 3.75 ~
3.90 (m, 2H); *CNMR (DMSO-ds, 100 MHz) § 169.67,
161.11 (2C), 154.07, 153.95, 151.54, 140.68, 139.34,
139.31, 136.38, 136.27, 135.02, 132.23, 131.10, 127.25,
120.43, 119.25, 116.34, 116.07, 56.42, 29.59; HR-MS
(ESl) m/z: 475.0649 [M+H]*.
N-{3-§-4-[(6-FX-1,6- —SMLIE-3- )T H| X
HY-N[4-F-2-(345 = & & 5 )Em it -3- 2 IR
(g12) WHEGEA, JF 44.8%."HNMR (DMSO-d,
400 MHz) 6: 11.40 (br, 1H), 9.11 (br, 1H), 8.70 (s, 1H),
7.70 (s, 1H), 7.54~7.57 (m, 2H), 7.32~7.35 (m, 2H),
7.25~7.28 (m, 1H), 6.94 (d, 1H), 6.41 (d, 1H), 5.83 (s,
1H), 3.73~3.97 (m, 2H). *CNMR (DMSO-ds, 100
MHz) ¢ 169.85, 161.13(2C), 154.09, 151.93, 149.15,
140.13, 136.44, 135.40, 131.19, 127.56, 123.50, 119.87,
119.44, 119.13, 113.15, 112.86, 112.69, 112.65, 61.34,
29.55; HR-MS (ESI) mVz 511.0439 [M+H]".
N-{3-3B-4-[(6-FK-1,6- —SMLIE-3- )T H| X
E}-N>-[4- 51K -2-(34,5- Z & & & )Em i -3- 2 ) IR
(013) R FH O E AR, WK 48.9%."H NMR (DM SO-d,
400 MHz) ¢: 9.23 (br, 1H), 8.83 (s, 1H), 7.85 (m, 1H),
7.53~7.57 (m, 2H), 7.29~7.34 (m, 3H), 6.93 (d, 1H),
6.41~6.43 (m, 1H), 5.83 (s, 1H), 3.72~3.96 (M, 2H).
3CNMR (DM SO-ds, 100 MHZ) 6 169.83, 161.14 (2C),
154.13, 151.91, 149.18, 140.11, 136.41, 135.40, 131.16,
127.58, 123.51, 119.82, 119.41, 119.17, 113.12, 112.90,
112.71, 112.65, 61.33, 29.55; HR-MS (ESI) m/z
554.997 1 [M+H]".
2 RSN E M SLIe
FIT FA 4i ik 2 590 9 N ANl i il AB49. A4

B HT-29 F1 A\ FL I 41 i MDA-MB-231,
FH 5 8 264 cabozantinib. SKHA MTT 4 2 it
X H AR G AT AR 0 R T . R A B
LB e Jeg 4 M i N &2 96 LR, &FFL 100 pl, 4
HE AL 1x10* 4, BT 37 °'C. 5% CO, iR Atk 7%
24 h S 0 BE o R ) 4 1R 24 W IS 96 FLAR
o, AL 170 pL, FEREEIN 3L, BT 37 C.5%
CO, B3R FEH 15 9% 72 h. #5 0.5% MTT %84 L 100
ul I 96 fLik, BT 37 C. 5% CO, K Fist ks %
4 ho W 96 FLiRk H Ak, &FFLIMA 100 L DMSO,
BTHNES®RLEED 3 min, 45587757,
FEBRFFR A P B K i (490 nm Al 630 nm) il & %
FLIIBOG R « ARMEWOCEE R Bliss E1HE A2
Y BN R FE 1Csoo
3 HESIEMEMIK

K IER A LT &4 g2 XF c-Met.
KDR. c-Kit. ¢c-Src. ALK Fll HER-2 % 6 Ff ity it 411
HETE . K BEE A E 96 FLIRF, &FL 50 L. H
100% DM SO K4t A4 Be i 500 umol -L ™ I,
H— 96 FLHK, AFFLINA 10 pL b 3K %0R1 90 uL 34
A5 22 9% (50 mmol -L ™t HEPES. 10 mmol -L * MgCl,.
0.0015% Brij-35 1 2 mmol-L > DTT). 4 FLHL 5 pL Jin
ANZE 384 LI H, EIMA FAM-FRick. ATP Fl
WA, =R 10 min, FEFLINN 10 ub BBk
W, 28 CHiFF— BN AIE M 25 pb #Z1EZ2 Ml
(100 mmol -L ! HEPES. 0.015% Brij-35 #1 50 mmol -L *
EDTA) 1k Bio WIEAEAGAE, TR A% 46 e 4 il
R, WAL, 5 H 1CH1HE.
4  SERTEhASERBR AL 15 Soaa e

PR E AT HT-29 4HMA & 96 FLAH, FRAL
BN 100 uL & 10% FBS f) DMEM, 413 haE4L
5x<10° 4>, BT 37 °C. 5%CO, 3746, R,
e 2 ARG HIR, 4% AL 5x10° 4, 41 A
JEMAAEY) g2 FIPHTEZ] (3t 3 ANIKEE, EIRIKEE
A 10.0 pg-mL 7, 35 R, FEANKEE R E 34T
56, IR % B A AL, i R ST 3 25 0 41 R AR X
(bR v 3 A 7 90 B AT SI2 56 o SR FH 45 WL 22 26 4 ok 44 i
FIRGER, W40 M i3 A 1 L, SIIR i [A]
72 h, RS RN 1k, MRS 3
3K, 10 1% %% .
5 Annexin V-FITC/PI & 54 4 e g =12

KL 1x10° /S HT-20 40 8 T- 48 FLAR T (3%
B P ZH . BHAEXS RRZH AN 5 /MR EESEI0dH, 351k
B 3 TATIE), 37 C. 5% CO, G346, 40k
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BE S, AH AL AN BE P 25 AN R A g2
EH 72 h G RI4iiE, PL4C PBSTRH 21K, M5 uL
Annexin V-FITC J5#5Gi#E 30 min, EHLATIIA 10
uL Pl 9 & 15 min, FACS #E 47K I 3 4 47 5l
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