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Trichostatin C attenuates TNFa-induced inflammation in
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Abstract: Kriippel-like transcription factor 2 (KLF2) plays a key regulatory role in endothelial inflammation,

thrombosis, angiogenesis and macrophage inflammation and polarization, and up-regulation of KLF2 expression
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has the potential to prevent and treatment atherosclerosis. In this study, trichostatin C (TSC) was obtained from the
secondary metabolites of rice fermentation of Streptomyces sp. CPCC 203909 as a KLF2 up-regulator by using a
high throughput screening model based on a KLF2 promoter luciferase reporter assay. TSC significantly inhibited
the adhesion of tumor necrosis factor-a (TNFa) induced monocytes (THP-1) to human umbilical vein endothelial
cells (HUVECs). Western blot results showed that TSC decreased TNFa induced the protein expression increase of
vascular cell adhesion molecule-1 (VCAM-1), and thereby inhibited endothelial inflammation. The results of
histone deacetylase (HDAC) overexpression and molecular docking experiments showed that TSC upregulated the
expression of KLF2 by inhibiting subtypes of HDAC 4/5/7. In conclusion, this study suggests that TSC
up-regulates the expression of KLF2 through inhibiting HDAC 4/5/7 and thus inhibits TNFa induced endothelial
inflammation, and it has the potential to prevent and treat atherosclerosis.
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Al); SHZ-B-IIJE M /K s 25 58 B MAEE R A IR A
), Agilent 1200 43 H7 4 55 20 M 5 3% | Agilent
LC-MSD-Trap/SL1100 5 513 AH € 1% — 5 1% B¢ A (3%
Agilent 2 &]); Waters G2-XS Q-TOF i i {1 (3
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Re g by N8k N 2 40 B8 (human umbilical vein

endothelial cells, HUVECs) 14 3% T {# [ PromoCell 2
H], B IR T B AN s 9% 3 (#34823, ScienCell A ),
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ACTB (forward: 5-GGACCTGACTGACTACCTCAT-
3', reverse: 5'- CGTAGCACAGCTTCTCCTTAAT-3).
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11 155.6
4-Me 12.9 193 (s, 3H)
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Figure 1
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AR BB TEE e R, ESI-MS 45 H 7+ 55 1
g m/z 465.2 [M+H]", 4+ T X~ C,;H,,N,O,« 'H NMR
(600 MHz, CD,0D-d,) d,;: 5.87 (1H, d, J=15.6 Hz, H-2),
7.27 (1H, d, J=15.6 Hz, H-3), 5.97 (1H, d, J=9.0 Hz,
H-5), 4.54 (1H, dq, J=9.6, 6.0 Hz, H-6), 7.86 (2H, d, J=
8.4 Hz, H-9, 13), 6.72 (2H, d, J=9.0 Hz, H-10, 12), 1.93
(3H, s, 4-Me), 1.27 (3H, d, J=6.5 Hz, 6-Me), 3.05 (3H, s,
N-Me,), 3.34 (1H, d, J=10.8, 6.6 Hz, H-2"), 3.40 (1H, t,
J=9.0 Hz, H-3"), 3.28 (1H, t, J=9.6 Hz, H-4"), 3.34 (1H,
m, H-5"), 3.67 (1H, dd, J=12.0, 2.4 Hz, H-6"), 3.91 (1H,
dd, J=12.0, 6.0 Hz, H-6"); *C NMR (600 MHz, CD,0OD-d,)
d.: 167.0 (C-1), 116.3 (C-2), 147.8 (C-3), 134.4 (C-4),
142.7 (C-5), 41.8 (C-6), 201.4 (C-7), 124.8 (C-8), 132.1
(C-9, 13), 112.1 (C-10, 12), 155.6 (C-11), 12.9 (4-Me),
18.4 (6-Me), 40.2 (M-Me,), 107.8 (C-1"), 73.2 (C-2"),
77.6 (C-3"), 71.4 (C-4"), 28.5 (C-5"), 62.9 (C-6"). LA_L-%
i 5 SCHRU T E B AR — B WO e A A e A B
# C(TSC) (K 1AB). It4h, i dPE st g R R,
TSC £ 40 pmol L™ W% A B W I 48 f & 1 (¥ 1C), &5
59206 P 7E 40 pmol- L™ LA #EAT .
2 LAYTSC £ KLF2 mRNA B3R IAKFE

I KLF2 s b 8 771 9 e 45 AU 100 AR 5000 5
T TSC X KLF2 5 1EFH . B Fe &5 S IR, TSC 1
10 #1120 pmol- L™ i | i KLF2 f3% ¥ # i 80 £i5, EC,,
79 1.38 pmol-L" (B 2A). RT-qPCR S I 4% 5 % B,
TSC BE 7 M i M 3 It HUVECS " KLF2 i) mRNA 7K
*F, JF H.45 7 HUVECs 10 umol-L™" TSC &b 24 h 5,
HUVECs H' KLF2 ff] mRNA /K-FRe% ETH 1565 A A
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TSC was identified as a KLF2 activator. A:"H-NMR and "C-NMR data of TSC; B: Structure of TSC; C: Effect of TSC on

HUVECSs viability. n = 3, mean + SEM. TSC: Trichostatin C; HUVECs: Human umbilical vein endothelial cells; KLF2: Kriippel-like factor 2
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AHIE 5T R H TNFo 1 3800 P9 R 40 ), 28 %2 TSC
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B A PR ICAM-1 2R 1 & mRNA Ko K, ASHfF
FEIN 9 TSC X TNFo 8 5 B0 A Bz 4H it 28 ShE A B

A

s}
B
1

1004 EC, =1.382 pmol-L"

(S}
1

=3
o
1

=
=
1

(=)
(=]
KLF2 mRNA expression
(fold over control)

KLF2 up-regulatory fold

=

o

o
1

3 2 1 0 1 2
log(TSC/umol L)

'
ES

e

TSC/umol-L!

1% 2 B G B 25 5 1S 22 10 0 ) 4R 32 SO T 38 n
KLF2 i3k, LA/ BB 701 VCAM-1 3RS .
5 L& TSCEidHE HDAC4 . HDACS 1 HDAC7
i KLF2

BRI, 10H HDAC F3E P BE 9% 1R KLF2
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Figure 2 TSC upregulated the mRNA level of KLF2. A: Dose response curve of TSC on KLF2 activity; B: TSC upregulated KLF2 mRNA
levels in HUVECs; C: TSC upregulated KLF2 mRNA levels in HUVECs treated with TNFa. n = 3, mean = SEM. P < 0.01. TNFa: Tumor

necrosis factor o
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Figure 3 TSC attenuated monocyte adhesion to HUVECs. A: Representative images of THP-1 adhesion to HUVECsS after treatment with
TSC and TNFa; B: Quantification results of THP-1 adhesion to HUVECs after treatment with TSC and TNFa. n = 3, mean = SEM. "P < 0.01
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