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W, Frik Gl RSN T ERE SR R 5 Bk hESCs-H7 41 & /& 1815 G 4346 8 CMs, 3 i image] 241153
G E S GG 8 Il R A I CMs [ R B0 2% , qRT-PCR J5 ¥ Kl CMs A R AH G ZE ) mRNA 3 3k i U722 , 3 o
Leica i 555 FelixGX 4 fift ) £ o il 7 g2k W CM Wi ) K Bkl 1§ Bk 42, 5% 20 pmol/L NE 4b 3 A]
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The effect of prazosin (PRA) on cardiac hypertrophy induced by
norepinephrine (NE) in human embryonic stem
cells-cardiomyocytes (hESCs-CMs)

HUANG Jie', PEI Yan-z', LIU Yang®, CHEN Hai-yan’, SUN Ning'"
(' Department of Physiology and Pathophysiology .School of Basic Medical Sciences,Fudan University ,Shanghai

200032, China; > Department of Echocardiography . Zhongshan Hospital , Fudan University , Shanghai 200032 ,China)

[ Abstract] Objective To investigate the effect of prazosin (PRA),« receptor antagonist,on cardiac
hypertrophy induced by norepinephrine (NE) in human embryonic stem cells-cardiomyocytes-cardiomyocytes
(hESCs-CMs). Methods Human embryonic stem cells (H7) were differentiated into CMs through
2D culture in vitro. Immunofluorescence staining images were calculated by software image] to analyze
the cell size changes of CMs. The expression level of hypertrophy associated genes in CMs were
analyzed by real time PCR. The contractility and of Leica beating rates of CMs were examined by
FelixGX detection system. Results NE (20 pmol/L) significantly induced the increase of cell size,
the expression of hypertrophy-associated genes, contraction force and beating rates of hESCs-CMs.
PRA (15 pmol/L) treatment significantly inhibited NE-induced increase of cell size,mRNA expressions
of BNP and TNNT?2, contraction force and beating rates of hESCs-CMs. Conclusions  PRA can
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alleviate NE-induced cardiac hypertrophy in hESCs-CMs by reducing cell size, down-regulatingthe

expression of hypertrophy-associated genes,reducing contractility and beating frequency.

[Key words) prazosin ( PRA);

cardiomyocyte differentiation;

norepinephrine ( NE) ;
cardiac hypertrophy

embryonic stem cell (ESC);
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LB F I & (norepinephrine, NE) {E iy — Ff
A 7 R RLE S0 LAl R RS, IR me R
(prazosin, PRA) XF b HA — & MRS HLACR 7. BF
FEFR W, NE 0] Dhg@ o O BE B B B R R AE 2 1k
(adrenoceptor, AR) o I 8™, HE — 25 JUIE 40 i A
PLC,PKC,MAPK %5 {55 i f% , i 1 {5 5.0 L 40
LAY 2+ L IR CAn 4 B 2R 25 B 35 X myosin.actin,
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O WUAI L L 3 S NS0 148 2 90 1 BIF 50 5 245 0 i ik
PAE T S T H T AR AR Al
Mg (human embryonic stem cells, hESCs) f{) 3L fifi
K ARG O WL 41 g C(hESCs-cardiomyocytes,
hESCs-CMs) , ik — R K o ZRKEHLH PRA Xt
NE 5 S 9.0 L 240 J IE K iy 52 m, 8 4 5 is H
hESCs-CMs #E47 A 8.0 UL R ity A8 B A8 245
Yy s 3 B 4 — S 0 S 0 B A

B A TT ik
EERAESME R0 MR (K Sigma

Aldrich A D, HH AR ZH S IR R RN L
AEH 254 R A . DMEM/F12 £ 32 % . RPMI

1640 K5 37 . DMEM £ 3% (35 E Corning A #) »
mTeSR K5 75 % (1 & Kk STEMCELL 2 #) . FBS,
0.25%J6 EDTA Bf (Trypsin) B27 @i . B27
AN T By 2 s R ORI A LS 22 1 T (cardia
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PG bR IC W 3 b B TgG =4, Trizol (3£ &
Thermo Fisher 2% &), f K IR 00 PLEK HE B B2 45 2
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B (T ] Leica A A , SC A & & PCR X (i =+
Roche 22 H]) . 12 fL 40 A 55 5% A L 0 6 58 45 0L O
Bt R AE YR A B A D, Leica B 58 FelixGX
20 M B A I R 4 T A (€ BD A HED .
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B A0 DLAN I L 4k SR B 5% DL AT G SR 50
DR ERPRRNEN TathE 25
KB LA A S T g 1 F 37 “C AL 30 min,
DPBS ¥ 22 % 42 19 B JRL i 1 J5 Bim A 0. 25 % R &
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EDTA 1) Jge B A7 I 1k, S 550 JUL 28 H 3 £k R 5
M. 367 X g B0 2 min, W 4E 40 M BT 4 A I )
PN T VRO CEE 0 LA 4 °C [l 30 min,
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41, B as [ X R L BT B M R BE O T 12200 Fi
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PO EHANM L R 1X10° 4A/mL, —$Hr 4 C
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Tab 1 The primers sequence of qRT-PCR

Gene Forward (57-37) Reverse (57-37)
GAPDH GGAGCGAGATCCCTCCAAAAT GGCTGTTGTCATACTTCTCATGG
BNP TTCCTGGGAGGTCGTTCCCAC CATCTTCCTCCCAAAGCAGCC
TNNT2 AAGAAGAAGATTCTGGCTGAGAG ACTTTCTGGTTATCGTTGATCCT
Serca2 CGAACCCTTGCCACTCATCT CCAGTATTGCAGGTTCCAGGT
Mef2c GATGCCATCAGTGAATCAAAGG GTTGAAATGGCTGATGGATATCC
MYHG6 TCAGCTGGAGGCCAAAAGTAAAGGA TTCTTGAGCTCTGAGCACTCGTCT
MYH?7 TCGTGCCTGATGACAAACAGGAGT ATACTCGGTCTCGGCAGTGACTTT
DAY AE N O LA AL O Al LA AT R T ARG I A A A O 5 LA P

L J 2 ol T A R O ) OGRS AR L, 43 4 )
b R 48 h RN A 25 FEAL B 24 h, J FelixGX
240 L 3 % A I R G DN 4 B o0 UL 240 L 9 A 4 ) g
Lk sl 1 Ol o

it F 4 HE  RH] Graphpad Prism6 #4744
IR G i . Z 4l LR ] One-way ANOVA
AT AR FL AR ¢ . P<<0. 05 N ERA S
WHE S, ALRERY £ FR . LRER
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R 2 B8 XF hESCs-H7 347 o IR )2 %2 17 15 T 4
Ab I8 3] hESCs-CMs, W& 454k & 30 K )0

ARIXWEDPIKRE R 2(MLC2v) , 45 ] &
B MLC2v FHPEGIAE AT I8 3] 90 %6 DL 1 (& 1B, 3t i
FRATTBTHE 3L ) 43 Al AR 28 AH 6T B T 0 Ak HE R 1 o0
JUU 240 1 2 ¢ v 45 DR 43 Ry o0 IR T A 240 i
E LA .

PRA S5 NE O ALAMEROEME X ok
25 RN 25 b B 5 K, iR 4T e we e gt
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Mespderm differentiation

IWR-1

B27 without Insulin/RPMI 1640

[ B27/RPMI 1640 |

3 5 8 25
B 4 4
10° gy Q2 10° Q1 Q2
0.045% 0.103% 94.5% 0.098%
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:'03 102 L . o
(=]
S Q
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2 Q4 5 ¥ Q3 Q4 Q3
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Isotype control ————

A': Schematic diagram of differentiation of hESCs to CMs. B: Representativeflow cytometry assay of MLC2v expression in CMs at D30 after
differentiation. Over 90% cells were MLC2v positve CMs (n=75,93.76% % 0. 38%). Isotype control was used as a negative control to set the
gating parameters.

1 hESCs-CMs ZE [ 73 4L 5 it 304 i

Fig 1 Differentiation and flow cytometry assay of hESCs-CMs
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A:Representative immunofluorescence staining of TNNT2 and DAPI at D30 after differentiation (scale bar: 100 pm). CON:PBS; NE:
20 pmol/L NE;PRA + NE:15 pmol/L PRA + 20 pmol/L NE. B: Quantification of cell size by pixels (2>>100) ; C: Quantification of cell numbers
per field (n=>30). V' P<C0. 000 1;® P<C0.01.
Bl 2 PRA 4HEF(/E hESCs-CMs B R E 3 ( X 200)

Fig 2 Immunofluorescence staining of hESCs-CMs before and after PRA treatment ( X200)
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Cardiac hypertrophic-related genes” mRNA levels in hESCs-CMs were analyzed by qRT-PCR, and normalized to GAPDH expression.
CON:PBS;NE:20 pmol/L NE;PRA + NE: 15 pmol/L PRA + 20 pmol/L NE. (" P<C0. 05; @ P<C0. 01;® P<C0. 001.
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The expression of cardiac hypertrophy-associated genes before and after PRA treatment
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A: Representative images showing the contraction force measuredby FelixGX detection system. B: Quantification of contractility in

cardiomyocytes 24 h after PRA treatment (n>>50). C: Quantification of beating frequency 24 h after PRA treatment. CON:PBS; NE:20 pmol/L

NE;PRA + NE: 15 pmol/L PRA + 20 pumol/L NE. ¢V P<C0. 000 1.
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Fig 4 The contractility and beating frequency detection of the single hESC-CM before and after PRA treatment
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