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Abstract Examine the antitumor activity of three new histone deacetylase ( HDAC) and HDAC-1 inhibitors with
the carboline structure named D16, D22, D29 and explore the molecular mechanisms underlying. The anti-prolif-

erative effects were detected by MTT assays in MCF-7, HCT-116, A549, Hel.a and K562. The inhibition in HDAC

and HDAC-1 were detected by using fluorescent substrate. The effects on the cell cycle arrest and apoptosis

1 cip/ WAF

induction were examined by flow cytometry. The protein expressions of acetylated-H3 and p2 were detected

by Western blotting. D16, D22, and D29 inhibited the proliferation of multiple carcinoma cells at much lower
concentrations than SAHA dose-dependently. D16, D22, D29 effectively inhibited the activity of HDAC and
HDAC-1; D16, D22 and D29 induced G, phase cell cycle arrest and apoptosis while the protein expression of

cip/WAF

acetylation of histone H3 and p21 were significantly up-regulated. D16, D22 and D29 were potent antitumor

agents with their cycle arrest and apoptosis mechanisms. The molecualar mechanisms were associated with the
cip/ WAF

promotion of acetylated-H3 and p21

1 cip/ WAF
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TR 58 BA 3 s 1 0 S0 3 A K M 3 i) o Y
HDAC 14|57 FK228 ( romidepsin, F i 44 : Istodax,
Gloucester il 245 /2 H] ) , MGCD0103 ( mocetinostat , 2
Wil K i 5 v ), X BB A AL 4D il HDAC-1 3%
PV HH AR AT H HDAC-1 1956 S0 &
WA Z I,

AW FEET R i 34T 9 HDAC i 50 /873 51k
1 D16,D22,D29 (& A5 : CN102153549A , 2544 Il
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Figure 1 Structures of histone deacetylase ( HDAC) inhibitors D16,
D22 and D29
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V/FITC 350 & ( L Se AW 8 w]) |, Horiskonl
NEFEHES AL, JOCRYERHAER XL
AL ( HDACs ) #0036 P45 R - &
LA BEZE G I 105 & (AK-500, & i : Biomol )
A 2 STRALHEE 1 (HDAC-1) i 37 1 A5 ) 3
REHE AL CBALEE 1 268 IR & (AK-
511§t Biomol) , LABEYEIEY ( Fluror de lys™ ) Hy
JEWI, o3 0 6 DU A BIF 52 b Ak 5 1 %) HDACs Al
HDAC-1 0 e B2 (1Cs, ) o
1.2 mppB3ER

LR 40 M bk (MCF-7) | 45 1 93 200 J ik
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o & K H AR
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Figure 2 Anti-proliferation effects of D16,D22,D29 in various carcinoma cell lines (x +s,n=3)

Wz 1 s, Hodr, D22 % K562 iy 1C4, 2 0. 065
pmol/L, D29 %} HCT-116 HyJ 1C5, 7 0. 152 pmol/L, 45
FEPEXT REZ45 ) SAHA B fli/Ive LA D16 SR ], HXf
MCF-7 {4 1Cs, 7 1. 853 pumol/L, Tii SAHA [y ICy, Ky
7.941 wmol/L, ik D16 {4 ICy, Y 6 1% 2 £; D16 %}
K562 4 {4 1C A 0. 552 pumol/L, B Ak T SAHA

Table 1

XX ARAN ALY 1C5, (4. 438 wmol/L) , K PR H R A
10 {4247 ;D16 %I HeLa .A549 1 HCT-116 1 HA7 %5
B 15 58 40 I AE D, 1C5, 4393 D 0.731 4. 191
2.815 pwmol/L, ¥JHA T SAHA XJix 3 #ka i i
1C,, (2. 1245, 511 4. 732 pmol/L) , #/5ix e ik A
YR R A7 a4l ieiss 40 M RS AE 4

ICs; of D16,D22,D29 and vorinostat (SAHA) in various cell lines(x +s,n=3)

1Csy/ ( umol/L)

Cell line

SAHA D16 D22 D29
MCF-7 7.941 £0.35 1.853 £0. 11 1.523 £0.57 3.145 +0.25
HCT-116 4.732 0. 17 2.815+0.24 0. 865 +0. 05 0.152 +0. 18
A549 5.511 £0.32 4.191 £0.31 3.216 £0. 18 2.463 +0.39
HeLa 2.124 £0.21 0.731 £0.52 0.404 +0.37 0.461 +0. 08
K562 4.438 +0. 15 0.552 +0. 46 0. 065 +0. 19 0.364 +0. 09

2.2 FRRMENE DI6,D22,D29 3 HDACs £
HDAC-1 B &4 39 5] 15 7

KM HDAC Jz HDAC-1 55 i #1050 & I &
BALE Y HDAC F1 HDAC-1 B4l 4E A, 4 B ik
G R VLB EAT BTG DN A o 1) B LR I A SR b B
PN, IR R 2 h J5 AN 24 1R, R
TS CHR O K VO GIE, WU B N 380 nm, £
% K fy 480 nm; 2% A Prism Graph pad 5.0 47
FELIE AU G, TFIHEE 1G5

HAPETHR, a3k 2 Fs, Hor D22 X% HDAC
J4 1C,, =0. 048 wmol/L, D29 % HDAC 4] ICy, =
0.063 wmol/L; D22 1 D29 %t HDAC-1 14 43 31
0. 083 10. 021 pmol/L; /%X 464k & 4%t HDAC-1
HA RAFmasilfER

Table 2 ICs, of D16,D22,D29 and SAHA in in HDACs & HDAC-1
IC5y/ ( umol/L)

Enzyme

SAHA D16 D22 D29
HDAC 0. 065 0.117 0. 048 0. 063
HDAC-1 0. 041 0. 026 0. 083 0. 021
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Cell Quest /4 ( Becton ) Az Modifit /44347 41 i J&]
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R AR & AT R T A I . RV E S B 4n
H AT Annexin V-FITC 4549 9, il A Annexin V-
FITC 5 pL, = (20 ~25 °C) #EE 10 min, il
A FITC 855 195 pl R4, in A PI 4
B 10 pL, BRERIR AT, vk G E 10 ming ]

FACS i 20 40 i A3 AS I A &, Cell Quest %14 f
Modifit A0 A I 175 4000

N 3 WoR, fE 1.25 pmol/L AE W E T,
D16,D22,D29 5| T G, ] HeLa 4 it i) b il
Sy 69.28% (66.09% A1 59.21% , X455,
P X LeAL G W RE R A R B A T G, 3, AT
N HeLa 20l o DNA & G #2, G, I BH#t # 2
I —E AR, AN 3 R, 7E 1,25
pmol/L YEF U )E T, D16,D22, D29 5|3 HelLa 4f
L 7 A R SR T AR 400 Ry 29. 72% (18.24% Fl
9. 11% ,HHr, D16 [ S T dw m . X LB 25 148
IR, XL S WS Hela 40 rp = A W T2, B
) T SR M B 498 AT A, £ B — s A R R
it

Table 3 Cell cycle arrest and apoptosis induction in Hela cells by D16,D22,D29 treatment (x +s,n=3)

Group Cell cycle Apoptosis induction®
G,/ % S/ % G,/ % Total apoptosis/ %
Control 67.91 £2.62 23.02 £1.58 10.07 £1.19 3.97 £1.65
D16 69.28 +1.09 18.86 £0.99 11.85 £2.34 29.72 £1.07
D22 66.09 £1.35" 16.55 +1.04 17.36 £2.75 18.24 £1.37"
D29 59.21 £2.26™" " 28.41 +2.07 12.38 +1.39 9.11+1.28""

* :Induction of cell block and apoptosis in HeLa cells by D16,D22,D29 treatment in different concentration as exhibited

*P <0.05," P <0.05 vs control group
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Figure 3  Effects of D16, D22, D29 on acetylated-H3 ( Ac-H3 ),

p21 VAR in Hela cells
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