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Improvement of a direct contact co-culture model of human pulmonary artery endothelial
cells and smooth muscle cells

Sun Lixiang, Wu Yixian, Zeng Xiaoning, Kong Hui, Wang Hong, Xie Weiping’

(Department of Respiratory & Critical Care Medicine, the First Affiliated Hospital of NJMU, Nanjing 210029,
China)

[Abstract] Objective: The current study was aimed to mimic the physiology of human pulmonary vascular using an improved con-
tact co-culture method containing human pulmonary artery endothelial cells(HPAECs) and human pulmonary artery smooth muscle
cells (HPASMCs). Methods: HPAECs and HPASMCs were seeded on the opposite sides of a porous Transwell membrane that allowed
formation of cell-cell contacts. The adhesion of HPAECs was determined by inverted phase contrast microscope and Hoechst staining.
Flow cytometry was used to analyze the apoptosis of HPAECs and HPASMCs in different media and serum concentrations. The markers
of PAECs and PASMCs were detected separately by immunofluorescence for identifying the characterization of the two kinds of cells.
Results: The data from Hoechst staining showed that gelatin-precoated Transwell membrane facilitated the adhesion of HPAECs. More-
over, the apoptosis of HPAECs was increased under the hyperosmotic pressure. Compared with DMEM and RMPI 1640 medium, the
endothelial cell medium(ECM) was more suitable for the contact co-culture system. Additionally, ECM with 1% endothelial cell growth
supplement(ECGs) and 2% fetal bovine serum(FBS) promoted the growth of both HPAECs and HPASMCs. Moreover, co-culture adjust-
ment showed no significant impact on characterization of PAECs and PASMCs in the aspect of cell morphologies and specific markers.
Conclusion: ECM maintaining 1% ECGs and 2% FBS is better for setting HPAECS-HPASMCs contact co-culture system to mimic the
physiology of human pulmonary vascular and to investigate the interactions between the two kinds of cells.
[Key words] HPAECs; HPASMCs; direct contact co-culture; Transwell

[Acta Univ Med Nanjing,2017,37(06) :674-680 |

(BREWB] EZEAKRPIEE (81273571) LR AR A H 2 B e B 172 % B 5t H (JX10231802)
*ﬁ%‘ﬁf%(Corresponding author) , E-mail : wpxie@njmu.edu.cn



5537 B 6
2017 4£ 6 H

INVERAR, BTRI B4 58T, 4. LRI 3l bk P B —F o UL i =X e % 95 O Tk B B R MG (T ]
P o R R R A (H AR BRI ) ,2017,37(6) :674-680 -675-

i B Jok A Bz 5 i ILRE A i 2 ok B 1) = 22 44
JL B3 , TP 2R SR EL A P T A O A I E
FI By 45 K A2 FIIE ML A8 A= PRI RE RO G , H AT
Iy, 25T L AE P 4 K AR R R S I ME SR DI RE 2R
BLAT G, An e 2 ok ve e i i 45 48 45 L i S ik
N 2 24 L (human pulmonary artery endothelial cells,
HPAECs)— A Jifi 2 Jk-F- 1 A0 ML (human pulmonary
artery smooth muscle cells, HPASMCs ) ik & 8% 37 2 fif
FUIZMELR T e (1 BALREAY | X408 3R I 1 78 5 0 1 2
o BIL ) B 5 e A 2 L

H A, HPAECs-HPASMCs 8% 3% 45 %1 43 Ay 1 4%
e fh 15 SR 2T 2 R B R A 2 (R AL e JBE 2 LA
) EIFIL R R S TR S e R AT HA
TREN M A5, b 27 4 3 b A5 300 420Kt
W, JE7E HPAECs Fl HPASMCs Z [ 3 fin— )2 3¢
FRgA, LW o3 5 A HPAECs A1 HPASMCs .,
L Transwell 5 4651, 53 % . AR Rz Ak =X . % HPASMCs
B A F Transwell AR [, [5] B 65 AH [R) 25 BF /9
HPAECs 270 T 55 R R0, 9 R 41 i 18] AN A= 4
i e, A 43 T DR A LR 5 (4 fik
. JoF Transwell ZM ] B F JC B 55 5= LA,
HPAECs Fil T-AME, 75 240 i I e A= K5 05 15T
AL SRR, [F) s P I A AR AT [R) %5 52 ) HPASMCs,
AHE PP 5 0 000 248 L 8 ) T 88 4 PR AN A AT e A
TN LB AZ AR P A B, AT S ST A )
FAE AN N AT S AR b 2R B, 3 Ak =X
AE A AR G s S AL 10 7 BE PN SR G54, B W P Rh 240 i 8]
JEW K FR |, S0 b WL 5% 200 S TB) AH AR T ZE R A 05T
2 B IO FH A5 40Uk B AT R G iy S5 9K T, I T 5
TEBAR G W] B A A — L[], 4 45 - 5 A N AT A7
TE— 8 2200, AN RESE 42 WA N AR AL 5 25 Fh 240 i 2F K
RRPEANTE], e SR AR i At v i S o 2 P e 22 %2
T, A 3R SR T IR

AMWFFE LLHE ST Transwell J& A 2844 19 £ fih =0 36
B FR R L R v BT SR 1) R, T SR AR R A
B 5 I 1] RhARL S B B R A 0 18 PR RA R S A5
A7 8 ik | 9 — 20 58 3 e fih sU L B R A 5

1 #EFnT %

L1 M

HPAECs 5 HPASMCs #14 F 3¢ [ ScienCell 23
Al , HPAECs L& 47 100 U/mL i % % 100 pg/mL
BER R 1% W A4 KT (endothelial cell
erowth supplement, ECGS) & 5% Jifi 4~ Ifil 15 (fetal

bovine serum,FBS) % P 7 4 Jfd 5% 5% 3t (endothelial
cell medium, ECM ) # $LA&Z1CH: 7% , HPASMCs DL & 47
100 U/mL % % 100 pg/mL £ % £ | 1%F ¥ HL40
A K+ (smooth muscle cell growth supplement,
SMCGS) [ 2% FBS #F-# JIL 41 il 35 77 5 (smooth
muscle cell medium,SMCM) # ML E: 7 . F540 i
BT 37 CH& 5% CO, M AR BE #1955 57 4 (Thermo-
forma 2w, SE ) h BR R, 3~4 d 4B AR T UK, BT
A TR B 4~9 FRAH
1.2 Fik
1.2.1 B X ki A s 50 10

H I T2 8% Transwell & . A5 80 2 <7 /i, 76 48 4
B P Transwell /N2 (Corning 22 A, 3¢ [#) & ¥ F
100 mm TG 532 (Corning A Fl, ERE) H,
0.1% 19 B % (Sigma 2~ /), 32 & ) &L #% Transwell 4b
WK 2 B, SR AN T IR 30 min g T fF
F WA T AT 52 3 8 SR HES 1 45

Transwell ZME P K2 40 B A Rl AR . T3] & 1Y
Transwell FMEE 5 15 37 L 55 22 1) H 25 A5 BR, 76 AP ISE
T AEL AN [e) (B 10 40 B B, > 4 i B 180 L
5 LS5 T 46 2 e i, D R4 160 L 19 35 97
WA M A 4% 75 1A B i) R 40 T 179 % 2 1B B
XECAE RIS 4~9 0 HPAECs, JH 0.25%1 Bt
FIBEE AR, R IR H R 6x10° /L 2
B 160 WL A A1 R 34 A oA A B i T4 9k
[ Transwell #FE | [A] B 7E RS 35 LA A S mL Jo
P W R 8 9% /1 I (phosphate buffered saline, PBS), LA
Ul D B SRR A IO K SR AR B 7 AR 4R 4 B Y
RO 1) B IR I RITE 3 h LAY, Fr 40 i
I BE 5 OF5 Transwell BEBHAL 36 A LG FEMCP A&
5% FBS ) ECM 15 JR HERE 37 6 h,

28 =

E1 160 pL R MAMERERREFHE THERET
BRAER
Figure 1 Evaporation of 160 pL medium under different

incubation periods

Transwell PS5 18 LA G 04 F0 AR . P9 12 400 i 2
FEAEA R R IBON B KB 5 4~9 RN 3l kT
LA A, A 5] 75 75 il 4 HPASMCs 41 A 2, 76 14
FEE - R A () %85 R T M LA M, =TS 2%
FBS ) SMCM }5 772k, AR FRA 1 9F 24 h )5,



-676- ]

wOE OBk ¢ ¥

H 37 BH 6
2017 4 6 H

AN N G — BB IR LGSR 24 b,
1.2.2 R fa e AR A dm feL 8 T

PR A A 7E AN [ 35 55 45 4 T R R 5% 24 b R
 EDTA % 0.25%J8 8 A HAL , 0 e W Ah =
A0, 1 500 r/min 250> 5 min, 725 LW, i PBS
VeV 2 W, KAl BT 300 wL IH T4 A
ZEPHW, MA 5 L Annexin V #1 5 pL PL TAEW , %
IR ATE I TG 15 min, WAL (BD 2
A I DA AN T
1.2.3 S92 A F en e irie s

R Ah 41 M FE A 1 I A B 9R S R BR324 h,
4% % B W 2 30 ming FEEEW, A 0.5%0W
TritonX-100 i 7% 1k 4k # 20 min; PBS 3% 3 X ,5%
BSA % i 3 M1 30 min; 25 B B AR, 43 000 A it
A VE-cadherin $TL44 (1:200, Abcam A7), EEH) M
Bt vWF B4R (1:100, Santa Cruz 237, 35 E ) Al b
i A a-SMA HLiK (1:200, Abcam 24w, 55 [ )4 CH¥
B GPBST BUE 3 I, IIAY LA 16 26— Ht
(1:2 000, Life 23w, 22 E ) = i EEGHEE 1 h; PBST

Tl >

W Je i e 4

2h 3h
] *
400

Y% 3 YK, Hoechst 33342(1:100)37 “CH##7 30 min,
PBST 38 3 WK, T BT o 6 K B 7 W5 2 6 1 1
BR AR AR,
13 %itF5%

K H SPSS 20.0 Se it Wik AT o b, iR
ORI DAY B AR o 22 (s ) R AL TR) FE R
FUR Ty 22500, AL PR AR T LSD-1 %, P<
0.05 AZEFASIHEE L,

2 # B

2.1 AR TR LA Transwell B¢ A & 4m e b BE % &
Kug3m

M55 FR M55 55 Transwell 48R 22 [B] /X A A2 1
FIAR 29 160 WL (1) 4 ffl 808, 35 7% i | o s
PG IR S, WE T4, S A ML T B[] g
2 A I A B R | 35 SR I 14 TR AE 3.0 h oA
5 2 L O R S ) SRR A T T 0.19% W R AL B
Transwell B, LLAE 85 240 J G BE 0 5 00 B e 3040, 9 4
P, B P40 B R AIE 4F 448 A I BE (P<0.05, 181 2)

B

O JCHA i it i 21
W A e 4
600 *
o
2
=
200
0
2h 3h

A :Hoechst 33342 e 21 Jitd 42 022 41 i 00k B 45 e (x 100) 5 B« 19 41 05 B 40 At 4 e 4, 5 0 I e 4 0 40 Fb 358, "P<0.05 (n=3) .
B 2 BRI B4 R B 3% B B X3 Transwell 5bB& #h 4 A 52 40 BE G B2 79 82 1

Figure 2 Effects of gelatin-precoated Transwell membrane and culture periods on the adhesion of HPAECs
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Figure 3 Impact of osmotic pressure on the apoptosis of ECs
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Figure 4 Influence of different media on the apoptosis of HPAECs and HPASMCs
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Figure 5 Apoptosis of HPAECs and HPASMCs in ECM (1% ECGS) containing different concentration of serum
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