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HATERIE, H 5 2R T I 20 2L AR T8 7.
I, ARSI S 41 M AL 8% 5% (Transwell). &4
18K U7 125 (high content screening, HCS)LL & Western
blot 55 7 1EERTT YSY-01A X i 87 40 i R s afn 5 A=
JRARSG IR R s, kI ALEE YSY-01A XTI A
P A0 i) ELEAE .

1 MR57EE

1.1 w55

M199 41 1 15 75 H(CM10061). McCoy's 5A 4l
o £ 7 K (CM10051) P )2 40 i A K i 3E 771
(endothelial cell growth supplement, ECGS, CC019).
T HER Z WA WP, penicillin and streptomycin,
100x, CC004) T A6 3501 =2 BH A BR 54T 4 7 5
G 2 L3 (fetal bovine serum, FBS, 16000-044),
i Gibco Invitrogen Corporation(Grand Island, NY,
USA) A #)2E 775 1l 2 £+ B(Sulforhodamine B,
SRB, S9012-25G)M T~k 5T 5 FE A= e ARAT R 53 AT
Al PR B R AR £ Cell Motility Evaluation
Hitkit (K0800011). Multiparameter Cytotoxicity 2
Multiplex Kit (8400002). NF-«kB Activation Hitkit
(p65 W3, KO0100011) LA K 2% By B3 A -k 77 4
(Coomassie blue plus assay kit, 23236) HH Thermo
Fisher Scientific Cellomics 247 45/; % —HT VEGF
(Sc-152). . — ¥t HIF-1(Sc-53546) FH Santa Cruz
AR PPt B-actin(A5441) i Sigma /A 7
e,
5 W) YSY-01A Sl i K (PS-341) i b 5t
K2 24 5 Bt 20 Vs B UR A 4%, W T AR PR
7K, =20°C {RAF.
1.2 ZAAEtESE

N JiF Bk N 41 M9 (human umbilical vein
endothelial cell, HUVEC) 4y H 1T & Fi f3, & &
PG g 27 Rr I (VBT -7~ B B b ) ek (&) v o
W) N g 40 i (HT-29) & = 32 it .
HUVEC L1 10%FBS. 1% 5% ZR W 1%
ECGS ] M199 i 77355 5%; HT-29 LA 10%FBS.
1% 5 B8 2R AW McCoy's SA Bi 368557, W
R R IR T 37°C . & 5% CO, [ TR AER R 77
IR
1.3 {AREHEIEFRTE

U6 # A= KW %) HT-29 F1 HUVEC, F M199
R FRURC R FE R 1.0x10° A /ml [ 40 B v AR A -
#ALU R E PN HUVEC 23, 630 wl/ fL, 0

AN EE TR S ALBEHL 2> Ao AT RIS 30 4, )
41 b3 in A\ HUVEC, S:8e 4l B =i A\ HT-29,
300 pl/ fL. 37C AR FE 24 h J5 25 (R EE [ 1),
70 WU/ L. WA TGRSR 48 h JE IR A b
=, NEELMA 10% =& 4 (trichloroacetic
acid, TCA), 200 wl/ L, 4°C [ 1 h 5 H HkKE
e, FIIMA 0.4%f{#85E % P} B(sulforhodamine B,
SRB) 4 10 min, 400 wl/ fL. H 1% LR ¥E,
S B AR T, 28 H A 10 mmol/L Tris % fi#
SRB, 800 wl/ 4L, FHEGEARXAEREAOGHE K 540 nm
N IE LR EEEA), 3% R AIA X mEEA
B A AR PRI RS R4 A T B9 1) 2 S 2 LA R A DAL
BT A0 K B PR A A BB O S = (LS TR
Y1V A {H-F R RT3 A ) / B FR 41T
B A fEHx100%; R =(PBS 4111 A {H-452541
V15 A {H)/PBS 4173 A {H x100%.
1.4 ZRAAZEAISRLG

HUH 4 K090 HT-29 40 /0, FI§ MC 85 37
JC IR 2 A 2.0x10* AN /ml (P40 BB, N 96 4L
B, 90 wl/ L. 37 CHRAH P REFE 24 h 5 I
PBS 5 10 x ¥ J& 1) 25 ¥ (PS-341 Je AN [A] & FE 1)
YSY-01A), 10 pl/ fL. AT 4RI 24 0 )5, 1
F AN 0 B (B0 B AR 51 ): - 30 min
SRR IR, AT 3.7% HEE, 100 wl/ 4L,
SR 2 15 min. F 1% 2% PP (wash buffer) P8 %%
2 JE M 1x 4] fL # (permeabilization buffer),
100 wl/ L, =HRITAL 15 min.  JH 1xPEi 22 ph i
e 2 WJEMAN—90, 50 wl/ FL(#% 11 100 #ik), =
WFEE 1 he PR 3 IKJE A P4 i (Hoechst Dye
F21: 1000 B, Dylight 488 anti-rabbit 1% 1 : 200
FikE), 50w/ fL, B E 1 h, FRIRVEE 2
DG N IxBESRZEMH, 200 wl/ fL: H Cellomics
HCS Readers X4 K1%, BioApplication #1473 #T
B Rk .
1.5 Western blot 3248

B H A K IR HT-29 40 B Bl 1x1054 /ml
(40 Mo B, EERh Al s SR, 9 mU/JK.
37°CUAREFE 24 h J5 40 AN PBS(FIEA )l
10x K & 119 25 9 (PS-341 M AR EE ) YSY-01A),
1 ml/ . WRAF RS8R 7 24 h, THAL S B0k
£, 1000 r/min x 5 min, PBS JE%E 27K, &0
g B3E R AR 4 B, N5 40 e ] B A5 AR
(1) 4 A 1 AR AR TR AR ), o TR AT UK
VR PR . A0 B 2L AE 30 min 5 4C B0,
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14 000 r/min x 30 min, WHC b2 8 A AW, %
2 Oy s WA IR & B PR AT e &, N 5x
eI Ml SR ZE K, A% 25 21 85 1 2R FE AR TR
A RS In#AZ P, 65T x10 min, A X1 ZE 4T
J5 EREHLYK 20~40 mA, 1~ 1.5 h J5 ¥ SRR LT 4
% (nitrocellulose, NC)JI 150 mAx2 h. NC fRZE [ %
LG JE N 3%BSA 5% 1.5% B iR 93K f 141 3 h;
—PLW FH NC i, 4C i % (VEGF, 1 :2 000;
HIF-1a, 1:1000; B-actin, 1:1000); f] TBST
T UE 5 =W H —Ht 3 h, I TBST - UGHEYE S
WM ECL, ¥ NC & TR g A W gk,
I8 AR OB A 3 =53 BT 4l o g
1.6 ZABEIEIESTIE

W84 K 3911 HUVEC, F M 199 153535 ik
WEEA 1.0x10° A /ml R 40 BRI, 180 wl/ FL
T 37C iR AR B IE 24 h 5, AAESLINN PBS B
10 % 7 J 181 25 9 (BH 1 24 PS-341 5 AN 7] ¥k J& (1)
YSY-01A, 20 wl/ 4L). A4k S:555% 48 h Ji5 3¢
LW, BN 10% =5 LR (200 pl/ fL),
4°C [#5€ 1 h 5 H B RKESE, ZilnA 0.4%SRB
(100 wl/ FL)Hef 10 min. H] 1% Z Rk, i
B A BT, L H N 10 mmol/L Tris %5 fi# SRB,
200 wl/ L, FHEEARACIE & FLIROCREE A {H, B
RICHEA 540 nm), 4% F AT E AL S P
AN N G SE A S FR=(PBS 4174 A {H -45
2540 P14 A {1)/PBS 41°F-) A 1H x 100%.
1.7 HREEEIKkIE

% HCS cell motility % 71 2 13 B 154 W (1 2¢ 6
AR T T gl i 96 FL, 37CIRA NI E
RIS P I G vh i o, NS ZE K
HUVEC &%, 1.0x10* A /ml, 50 pl/ L. &4+
AL TR 24 0 JE N2 BERON B AEALINA 50 pl
TCIHIIE M199 Br 92 BIPEXT FAL B LA 50 wl
B 10%IFE ) M199 B IRl 43 2541 40 ul &5
10% IfIL3E 1) M199 E5F2 AN 10 wl 1) 10x 3 S5 1) 24
WL AR R IR 18 h G 37 C A 5.5%
MV, 200 wl/ FL, FWEEE 1 hs ) Ixpedcgzh
ﬁ%%3&FMAM@ﬁ%WM§ﬂﬂﬂﬁmm
gk M Rhodamine 4, 100 pl/ L, FiR4t
30 min. FH IxPEHELZ MPTE BE 3 A WA,
TN I B2, 200 wl/ L, F Cellomics HCS
Readers K14, BioApplication #4437 %
fFH LR, fi i 2% Mean Motion Track Area
Per Cell fRER Az B A, $en Ao H A

sy /ap il s e IE Nk SEp eIkl K R S (S EE )
HE I8 B RN -2 2 4138 B THTAR )/ B X HE 4152 3))
A x 100%.
1.8 S KE

] 96 FL AR 4 A6 A K 1Y HUVEC &
W, 3.0x10* AN /ml. 37°C iRA PR 9% 24 h 5
PBS ¥ 10x 24 (PS-341 M AR JE 1] YSY-01A),
10 wl/ L. WA AREEEE R 23.5 h J5 ) f LIS
MG (S0 wl/ FL), WAET4efm 0.5 h, WG+
WM 37°C TR 3.7% H S ¥ (100 wl/ fL),
S 20 min, ] Ix PRSP RUERR G NN
(100 pl/ FL), ZiR B 10 min. H Ix3E
BROZ M RDE B S WA, N Ik i G2 1P il
(200 I/ L), JiI Cellomics HCS Readers K4 K14,
BioApplication 70 T G H- 15 H B AL 45 5.
1.9 FHitESH

RSB FATER 3 8k 4 K, SEEe g B
x £ s TN, SR HIYLS XS AL AR ¢ K50 i
Excel AFESG 24, P <0.05 BiAh ERA
Guih W

2 2 =S
2.1 YSY-01A #0#! FhyEz 40 B X3 A RZ £H At B 1458 1R
H1EA

WIFTPTIR,  JMed 40 B2 70 W AH OC IR 2 10 9
S M PR A . DRI AR S5 T 56 R Transwell L3
TR ARSI 55 P 52 40 B AH £F A= 1R 44 Py 1k
INEE, WS84 H0) P4 Rz AR B ik, Pk
A%YWOMHW%%W%WQW.Q%%%E

N, SRR IRAR LG, BT IR A
W%E%ﬁ;Emmﬁﬁﬁﬁw,%ﬁ%%%#
AU A (H A FE MO R B, ol IR

IRF A0 e B i AT IA 35%, LS IR N AT T 30%
(B 1), &5 5380, R i B nT DU 1 Py Bz 40 g
1.0+ A
0.8+
_06F
04+
wﬂﬂﬂﬂﬂ
0

PBS PS-341 100 120
(50 nmol/L) C(YSY OlA)/(nmol/L)

Fig. 1 Effects of YSY-01A on HUVEC proliferation
with or without tumor cells (n=3)
**p < (.01, ***p < 0.001 ys. PBS control, *P < 0.05, 2P < 0.01 ps.
HUVEC without HT-29 group. l: Single culture; [1: Co-culture.
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[I35E, 1 YSY-01A REB X Prix F et fEH.
2.2 YSY-01A ##| HT-29 4HAE"H NF-xB BI#ZEE (L
RTINS BN 45 RN YSY-01A 175 it
oA BN ARG Ar FIKFA 6. BT YSY-01A &
TR AR EIF) PS-341 IRTLEY, WUE R fE
T NF-xB [F3EPE, 538 725 HIF-1a 15
S, HEMIRTY VEGF Rk, 8 THRAELL FHER,
ARSI Ak SE ] HCS BRI YSY-01A S [ 4
Ml NF-xB &5 At sgm . &5 Fanll 2 o,

NF-kB
(Channel 2)

(a) Nuclear
(Channel 1)

Composite

*
B D E

Fig. 2 YSY-01A inhibited NF-kB nuclear
translocation in HT-29 cells
(a) Channel 1 indicated nucleus (blue) and channel 2 indicated NF-«kB
(p65subunit) labelled by green fluorescence. (b) Quantitative results,
*P < 0.05, **P < 0.01 v»s. PBS+CM group. A: PBS; B: PBS+CM,; C:
PS-341(50 nmol/L)+CM; D: YSY-01A(80 nmol/L)+CM; E: YSY-01A
(100 nmol/L)+CM. n=4.

A

C

HT-29 4H g 25 40 Jfa DA 5~ S0 38801 40 b 2% 5 4t e v 1
P FEA N W FEAE, K NF-«B KA T AT,
11 255 253 4L 110 20 ' 2 B P R B MM Ik T v, 0 )
YSY-01A A] DAPHLAS NF-kB #8647, B LT 1,
ZANHIEH 5 R AR PS-341 KR4,
2.3 YSY-01A ##IFEApE A M EE KIEXES
ByFRIX

ZERCAUESE, YSY-01A PHAS NF-kB (A% HEAT,
ARSI MEL T YSY-01A %f NF-kB R 1
VEGF J HIF-1o H13¢M. K 3 78, YSY-01A 7]
DL FAAR i3 40 L (HT-29) P VEGF % HIF-1a [f) 3614
o, [RIE AR 35%F 25%, 5 PS-341 £2iiT;
UL YSY-01A JE L BFK NF-«B 3G PE R 8 T R F

@ N PS341 YSY-01A YSY-01A
100 nmol/L

50 80
VEGF

e . e LR

- e S W | G-Actin

*
*k
*k
*
*
*k

NS PS-341 YSY-01A YSY-01A
(80 nmol/L) (100 nmol/L)

e e
o 9 ®
T

e e o 29
R SR 'S
T

.
Protein relative quantitation(% B-actin)<
j=)
W

(=)

Fig. 3 YSY-01A reduced expression of angiogenesis
related protein in tumor cells
(a) Whole cell extracts were prepared and analyzed by Western blot. (b)
Quantification of the related protein expression from HT-29 cells.
B-Actin was examined as loading control. *P < 0.05, **P < 0.01 ps. PBS
control. l: VEGF; O: HIF-1q. n=3.

2.4 YSY-01A A& 20 AR & 5E D 5 4E A
ARG R EW], YSY-01A 38 i i 15 e 40 ffn
HRE G BT (1095 1 B 3R 08 AT LA R 2 i i 5 2
N T AR YSY-01A X I P B2 40 A 6 4%
PEFH, ANSZEGUIER T e 6 4 st Fs (58 m. SEae 4f
RN 1 Fron, #4525 48 h 5 YSY-01A Rk E45 2,
41(60. 80 nmol/L) 1) W )t FEAH (A )W T PBS X il
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41, B YSY-01A APEMH I, 5 2 2% T+,
T R BE 4. (100 120 nmol/L) Y 411 i 3 & &2 42 3k
90%; 1M Kl 4 7R, YSY-01A 45 2541(100 nmol/L)
(1) A AH B 25 24 I8 Ta) 1 46 00 28 0 B o, Ul B
YSY-01A %} HUVEC 3% 5 4 il 4 1 B A7 o 2
I i) A4 2

Table 1 YSY-01A inhibited HUVEC proliferation

Agent ¢/(nmol-L™) Inhibition ratio/%

(x £5)
PBS 0 0.574+0.020 -
PS-341 50 0.137+0.012™ 76.2
YSY-01A 60 0.556+0.035 3.1
80 0.498+0.054 13.3
100 0.103+0.0417 82.0
120 0.069+0.020"" 87.9

##4*P<(0.001 ps. PBS control. n=3.

0.7r

N
NN

AMMMUIY

PBS PS-341(50 nmol/L) YSY-01A(100 nmol/L)

Fig. 4 YSY-01A (100 nmol/L) inhibited HUVEC
proliferation in different time (n=3)
#k%P < (0.001 ps. PBS control. Il : 48 h; [1: 36 h; :24h; A: 12 h.
n=3.

2.5 YSY-01A A& 2RIz shrgHDHI1E A

VA R 4T LI 252 i 2 A% R I A A4 ) i
B, WA S 4k S EE YSY-01A % 4 Jiz 20 1 5%
W, g5 SR Sa fros: BP0 R B B s i
FRUF S KRR 0 AL, 8 B It v T LA Bz 4
MUZE Bl GRS 2 1) B T ARG /N [ ke e
B A 25 4 Tk 55 1) 39 0 2 328 T AR S W gk /s, 3R
YSY-01A 7] L J5E 49 ot b #0011 P 12 40 it 32 5
K Sb 45 SR EoR, IR S5 29 41 F B T AR 34 /N
TR AL, Ho45 25 41 BE A 25 W 15 )3 n
PRER WK, FIRE LTI 60%LL L.

Prog. Biochem. Biophys. 2013; 40 (8)
(a) Track Cell
(Channel 1)  (Channel 2)  Composite
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2 8 400 EXX o FEE e
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Fig. 5 YSY-01A inhibited HUVEC motility

(a) The blue background indicated the fluorescent beads, red or purple
points were the cells, and the black tails indicated cell movement.
(b) The track area for each cell was measured, *P < 0.05, **P < 0.01 ps.
PBS +10% FBS group. A: PBS without FBS; B: PBS + 10% FBS; C:
PS-341(50 nmol/L) + 10% FBS; D: YSY-01A(60 nmol/L) + 10% FBS;
E: YSY-01A(80 nmol/L) + 10% FBS; F: YSY-01A(100 nmol/L) + 10%
FBS; G: YSY-01A(120 nmol/L) + 10% FBS. n=4.
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2.6 YSY-01A X & 4HREHIHREE1ERA

N T HERR LRI EIAE R R R T kR, ARSE
ISR T A R BE R YSY-01A FO40 a5 . 5z
Kt RankE 6 fron: B B A1 (PBS) 41 il 1) 15 (1
Mok B S, A0 T AR (B 9¢ 6 YSY-01A %
AN A S P AL LT e
1, 1T YSY-01A 1 ¥ FE 41 45 1 5¢ 6 A B 19 ot

(@) Cell Mitochondria
membrane's transmembrane
Nuclear size permeability potential
(Channel 1) (Channel2) (Channel 3)  Composite

L | | kS

e

D.. . ‘ "

E . . . | -‘ \' ‘V;‘\.
(b)

i

Fig. 6 Cytotoxicity of YSY-01A on HUVEC

(a) Channel 1 indicated nucleus (blue), channel 2 indicated nuclear

pm)
w b
S S
S OO

~

K 300}

neuclear s
S W O W
S OO O

Flouorescence intensity/

no ot
SR=)
—T— T

A

membrane (green), and channel 3 indicated mitochondrial membrane
(red). (b) Quantitative results, data in channel 2 and 3 were reduced to
1/20 and 1/40 respectively. A: PBS; B: PS-341(50 nmol/L); C: YSY-01A
(60 nmol/L); D: YSY-01A(80 nmol/L); E: YSY-01A(100 nmol/L); F:
YSY-01A(120 nmol/L). l: MEAN_Nucsize Chl; []: MEAN_CireAvg
IntenCh2/20; [@: MEAN_SpotAvg IntenCh3/40. n=4.

YSY-01A H i 7] & 21 ) — 38 38 2 (0 5% Dl i JiE -5 56
A B R, L&A R, 4
R, BEIRER YSY-01A BARMERIEN,
MR E ) YSY-01A JEH 5 4 o 2546 1

3 it it

M AR S IR R AR e A, i
SEIRAR 2 PRE THE AN R 3455 g o 167257 2% 58 1) 48 %
THiE A 00, ] b g 20 204l i ik s DR 1)
T 2 (0 ) R O (0 A o, ot A A S 4 i 11 4
SERIZ Bl 2 1 AR R DB D B8, BB P AR K
B2 PG A BE TS LA 0, 32 50 D)2 I 7 D) A R ]
JHR 2 ASE A R R4S, R, P AR R R
h IR R A R I BT B e —, S R A
FITHIFR 2E ZLVPFE b L FE A A 1z 400 i 45 5 R
23],

ZE#E - \BAMKRESSMMEE. .
T R B A SR 2 AN I RR (R 450, DR 2R A
VB PERE VAT R s, LU . s A
PRI — O R S BT R 258, B A
1 AR 2 g e 00 ol DR 7 R U MR AR FH . PS-341
Je S —ANMIHE T A R AR, HoE B
ARG, A ROA T MER T 2 R PR BE
Jo S0P I A R R R EL AT A . AR T S5 E
S5, PS-341 [ HEERIE R 2, 5 B X O ik
M RGD. YSY-01A J& PS-341 (45 /IRT4Y),
HIIRAA NI 28] YSY-01A SN BR8I35 S i,
I LDy T PS-341 4 5B R BR). W4
JRLE I A A A A AS T TS R 4 T AR PN, f
IS8 241 J AT 3 3 K e AT R M) PN R 40 L 3 0,
N TR G AT AR AL P I A T AR A R S 5
IRz 4N B 55 R AN e 1R A B S M, AR SE G LA
HUVEC #1 HT-29 4 % %, A YSY-01A 1)
P A A F 93 R4 P A

WA ST PTId,  I0AE DA 1 40 1) 154 T e
M H AT, AWFST B J6 ¥ Transwell JE4%5 5%
PR 55 SRB yEAHS: A, ESE T HT-29 41 w] U
HE HUVEC RBE5E, 17 YSY-01A A] LLXt i 40
Haffs e B E T, TR HUVEC HI345E E %

pF IR SIS 25 SR MEHEN, YSY-01A nf g4
S 0 90 0 L o A RO DG BRI R TR, R
) P 2 0 PP . T R T A A R 4 R
FhRAx 2, b DU N R AR DR 7 S e by B
T OB SIR, VEGF nl B P R 40 i & 1 52 14
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ghi4r, BOE R MAPK/ERK AT PI3K/Akt 3 %,
Hohn i AE A T, U5 P B A B o3 WA R 1V AR
g S NIN=- 9 YN EIEE B 95 i <o) S ]
BT (n MMP 45, AT 2E P 5z 48 i i) 38
B R iz g1 g8 4 23k VEGF [ R 1A K 5
MVD g 3G AR B e AR OC, I HL 2 e Tk
JHRg 212105, T 9% VEGF b3 N 1 I WF 57 % 1,
HIF-1o 7] {2 #F VEGF 1315, HIF-la MR A
NF-B 4, 5 S 2 R LR N
0 0 B0 AN A R G A SE IR . B N AN A 1
NF-«B 0] UL 3 8l Ak 2 26 8 16 4 5, 3L bt 0, 466
HIF- 1", 75 SCHRARE A OCH 1 A4 i 77 1
BUHIRE ST s, PS-341 A LABHLAS A 1 It 44 B4 i A%
Mg K F NF-«B 08 1 1-«B, J5# 5 NF-«B
SEA 5, RERRARILHE SEum M, 4k 4 ) i 4 AR
5\2[4—5]'

FJLREFRSEI TR, P S 40 B )3 B 2 52 21 i
Jo A0 ML R R g, 17 SR 40 L D NF-«B IR 1 3
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Inhibition Effect and Mechanism of YSY-01A, a Novel Proteasome
Inhibitor, on Tumor-induced Angiogenesis”

LIU Jing-Tao, YUAN Xia, XU Bo, RAN Fu-Xiang, CHU Ming-Ming, JIA Xuan,
CHEN Yi-Xin, WANG Zhe, LI Run-Tao, CUI Jing-Rong"™
(State Key Laboratory of Natural and Biomimetic Drugs, School of Pharmaceutical Sciences, Peking University, Beijing 100191, China)

Abstract Compound YSY-01A is a recently synthesized proteasome inhibitor. It has been proved for potent
growth-inhibitory effect on tumor cells in previous studies. However, the effect of YSY-01A on tumor
angiogenesis remains unclear. Our research aims to reveal the inhibition effect and mechanism of YSY-01A on
tumor-induced angiogenesis. Firstly, we combined the Sulforhodamine B (SRB) assay and Transwell co-culture
model to observe the inhibition of YSY-01A on human umbilical vein endothelial cells (HUVECs) proliferation
induced by tumor cells (HT-29 cells). In succession, high content screening (HCS) assay was used to investigate
effect of YSY-01A on NF-kB nuclear translocation in HT-29 cells. Finally, Western blot was used to measure the
expression of hypoxia-inducible factor-la (HIF-1a) and vascular endothelial growth factor (VEGF) in HT-29 cells
inhibited by YSY-01A. To further determine mechanism of inhibition, SRB and HCS methods were used to
investigate the effect of YSY-01A against HUVECs proliferation and motility, respectively. The results showed
that YSY-01A could prohibit HUVECs proliferation induced by HT-29 cells in a concentration-dependent manner.
Furthermore, YSY-01A significantly inhibited NF-kB nuclear translocation and reduced the expression of HIF-1«
and VEGF in HT-29 cells. Further investigation revealed concentration-dependent suppress of YSY-01A on
HUVEC:s proliferation and motility without obvious cytotoxic effect. In conclusion, through proteasome inhibition,
YSY-01A could down-regulate pro-angiogenesis factors expression in tumor cells and exhibit remarkable
anti-angiogenesis activity on vascular endothelial cells.

Key words proteasome inhibitor, angiogenesis, human umbilical vein endothelial cells, HT-29 cells, high
content screening, YSY-01A
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