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Optimization of trophoblast cell model in preeclampsia induced by hypoxia
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[ Abstract]Objective ; To investigate the optimal in vitro hypoxia cell mode for preeclampsia study. Methods ; Western blot was used to
determine the phosphorylation of AMPK after HTR8/SVneo tro-

EHE B : e %  Email ; xiaotaocqmu@163.com,

BT & F R AR RS GBTR

HEEEE 4 4, Email:cqyangz@vip.163.com,

ELMB:- DX ERHAFRLT EFBAR (55.81671488); T4
FHELER LA D (45 :K11500223); EAERKFH
BASTH (4% .CYYQ201507), 4

4% % 4 B : http://kns.cnki.net/kems/detail/50.1046.R.20170626.1142.008 html
(2017-06-26)

phoblast cell being treated with 1% 0, (hypoxia condition) or
21%0,(normoxia condition) for various duration. GC-MS was
used for assessing metabolome of HTR8/SVneo trophoblast cell
after being incubated in normoxia or hypoxia environment,to
validate the synchronous alteration in AMPK phosphorylétion
and metabolome. Results ; The activity of AMPK was higher in
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hypoxia group (1.615 +0.111) than in normoxia group (1.000 +0.107) and hypoxia/reoxygenation group (1.277 £0.113). The in-

creased metabonomics of the HTR8/SVneo trophoblast cell induced by hypoxia were 4—methyl-2—oxopentanoic acid (log; 2.597=
1.377) , glyoxylic acid (log, 2.483=1.312) , histidine (log, 1.188=0.248) , phenylalanine (log, 1.262=0.335) , valine (log, 1.518=0.602),

norleucine (log, 1.519=0.603) ,O—aacetylserine (log, 1.691=0.758) ,serine (log, 1.783=0.834), cysteine(log, 1.851=0.889) , methionine
(log, 2.072=1.051) , ornithine (log, 2.251=1.170). But palmitelaidic acid (log, 0.127=-2.983),11, 14,17 -eicosatrienoic acid
(log, 0.334=-1.583),nervonic acid(log, 0.600=—0.738) , conjugated linoleic acid (log, 0.680=-0.557),cis-vaccenic acid (log, 0.711=
-0.492) ,9-heptadecenoic acid(log, 0.782=-0.355) ,DHA (log, 0.829=-0.271) ,EPA (log2 0.841=-0.250) , erucic acid(log, 0.844=
—0.244) ,DPA (10g,0.898=-0.156) , citric acid(log, 0.279=-1.842) ,malic acid(log, 0.208=-2.264 ), succinic acid(log, 0.254=-1.980),

cis—aconitic acid(log, 0.260=—-1.946) ,beta—citryl-L-glutamic acid(log, 0.093=-3.430) ,beta—alanine (log, 0.139=-2.851), cystathionine
(log, 0.267=—1.904) , cis—4~hydroxyproline (log, 0.500=—1.000) were decreased in hypoxia group. The metabolic pathway analysis
shown the nucleotide metabolism[log,(1.811,1.149) =0.857,0.201},the energy metabolism[log,(1.510,1.173,1.149) =0.595,0.230,

0.201], the metabolism of cofactors and vitamins{log,(1.045,1.052,1.125)=0.064,0.073,0.170],the amino acid metabolism[log,
(1.245.1.020,1.027.1.123 ,1.127,1.076)=0.316,0.028,,0.039,0.167,0.173,0.106] , the ‘signal transduction (log, 1.046=0.065) ,the
translation(log, 1.026=0.037) were activated in hypoxia group,but the carbohydrate metabolism[log,(0.857,0.857.0.799)=-0.222,

-0.222,-0.323], the lipid metabolism{log,(0.944 0.912,0.826)=-0.083,-0.133,-0.276], the endocrine metabolism{log,(0.885
0.799.0.799)=-0.176,-0.323,~0.323] and the biosynthesis of other secondary metabolites[log,{0.947 .0.871.0.743)=-0.079,-0.199,

-0.428] were inhibited. Conclusion ; Hypoxia alone treated HTR8/SVneo cell model is more suitable for étudying the physiopatho—
logic mechanism of preeclampsia in vitro.

[ Key words ]preeclampsia; HTR8/SVneo trophoblast cell; hypoxia; AMP-activated protein kinase;gas chromatography mass spectrum
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1 #MR5HE

IR Rl

—4HT AMPK (CST#5831) ,p—AMPK Thr172(CST#2535) I
B —actin (CST#3700) i Cell Signaling Technology 7\ 7] $ {1
(Cell Signaling Technology , S HITHE, K H ), —HiHREHR
ICHEEHUN R 16 (HAL) FIBARBEFRIC L EHTR TG (H+L)
S G BN R A (ZB-2305/2301, b 5T, ), Bifkdt i
LR U Ak 24 &AL Tmage Lab HH 52 A $E 4L (BIO-
RAD, AR FIE , 5616, ECL & 8218 & A Millipore 23
A (Millipore , 2 M1 745, £ H )., 2 M 5% 3248 (Thermo Fisher
Scientific, DI SEHE o, S0 [ ) i RBE R R E b [H - g -
HVG RS RGBS AR A B S AR
Agilent Technology GC system ( 7890B , Agilent Technology ,
California, USA)FE4 MSD mass selective detector(EI) (5977A,
Agilent Technology , California, USA) , i H A9 A& ZB-
1701 GC capillary column(0.15 pm x 250 pm id x 30 m with
5 m guard column, Phenomenex), hEKERI AR E-InE
K- 2 BE G R B S S it
1.2 Z8F &

12,1 difaims sy AR A R B ANE IR A
ML Bk HTR8/SVneo i# 77 AH Il i v [ Bk 27 B s B 50 e 2
F 7T DL . HTR8/SVneo R AMMIIE IR T 37 CH AW
H1(219%0,) , FFHET 35 2 70%~809% i PEATH 4 (21%0,) |k
A (19%0,) 85 F BEE F (19%0./21%0,) Zb 3 40P fS H RIPA
S4H# I (Beyotime Biotechnology , g, P ED BB,
1.2.2 Western blot 4l i 8 11§ HUf5 £ SDS-PAGE BE >
B, PVDF #6052 b, S%BEAE iRy i E ] 1 h,—$Hi 4 C
VKA A, IR E | h ECLIRRI & b2 Rt
TEAGE E N &SN Rk ik € SO ARG ]
HETHHT)

1.2.3 S EE-FEE L (gas chromatography—mass spec—
trometer, GC-MS) /L K # A F] 70%~80%H] HTR8/SVneo
HEFRANELE 2190,(F AL B 190,(BAL) 43 24 h,
FIHIA S 27 5 A F S A THL speedVac i1 4 h, 85
J& IR MCF Jr ik 707 A | H 17 A 0 A HLAH ) Bl B8 A
GC-MS /M AT E#LI T

1.2.4 AR N GeneSpring (http : //www.home.ag—
ilent.com) #K 4 i A7 AR 20 24 70 B X BE R IR T Agilent
Technologies 23], # ] AMDIS (i NIST &4 ) 5k fF#k ) GC-
MS MCF fij 4387 (AR, AL KEGGpathway 3K F#E1 T
FRUHE BT . TAT log, XA ELECN RS e

13 #%hitxs*

K H] GraphPad Prism v5.0 BTS20, BE LA
PR+ bRUE2E (x £5) FoR, BT 0HT R RDRALRE A « K50
HIPA P 7 20 Wik 5K, Western blot /K {H K H Image Lab
Software Version 5.2 %44 (Bio—Rad , A #&F1E , 3& H) # 17
EEAT. KRRk IfE =0.05,

2.1 BEEAKETEFHEF ML AMPK % E

A5 B S R A A M AR A S A T T T A A e A
AR | JFBRGTIF T U0 37 B 4 L S A e U R
HTR8/SVneo #EFE ML 517E 190, F1 2190, K54 b5 37
1 h(Laj‘J H| ﬁ NI)E&: 2 h(laj‘j Hszz),{ﬁk% 1h ﬁgﬁ 1 h
(icA HiR)ATEA 2 h J5E 50 2 h(GiE M HaRy)  HIR, Ji PR
A1 h( il H.RH,), HR, o B 2 h( i h H.R;H,),
HR, 2 ME# (id B HRHR,) Al H,R, 2 D EFF (i2
HRH.R,), 54 2 h 5 E %A 6 h(GiTH HR,), L R F52i w4
4 h(3ig A N A1 8 h(id A Ny) , $2HUE F1 5 FH Western blot K5
)k S URRFEBR p— AMPK 119 3 35 56 T 4H M2 75 Ak T B 4CIR
A, Western blot 255 /R IEER B AR ST AMPK (B AR 1L
FRIKEIF A T, B4 1 h &% 1 h(H,R,) B} AMPK
BOTE M L IR R AN A R BT T, R 19%0, B46/21%0,
B4 3065% HTR8/SVneo i35 37 41 i AE 1 384, ini 334 0
B2 RBE A K AU ) B0 TR Ak e e AT g
AN T ERAE EIREL (] 1A)  SRJ5 X HTR8/SVneo #4774
LR AT AN ) [ ) i S A A B 8 A (219%00,) B SR IE N
Normoxia, B4 58 %0 (4% 1%0, H 219%0,) i 3FiE N H/R, 45 3
WRBER E 1 h(HR,)(1.147 £0.027) B} p-AMPK 9% ik
K- TR 4 2 h(HAR,) (0.723 £ 0.010) BYRIE K- (1#]
1B, F=10.59,P=0.011),1fi] AMPK {58 (17K FH R, 55 H,R, 5%
A (1.237 £0.043) (1.472 £ 0.138) 3% 47 ] A1k (& 1B,
F=0.470,P=0.511), 8] H,R, Bl Al 45 %1% S HTR8/SVneo #
Fe 2T BT BOE SRR | i 4 i i A S T sk 55 12 A 2
MafE f IR A,

RS
SRS
7 QY s 7

p-AMPK 172
AMPK

B-actin

1.5

0.5

p-AMPK HI%f AMPK #ik ht

0.0

Normoxia H/R
a:P<0.05, 25 AR
B. ft%UE 4 AMPK B2k /K-
E 1 Western blot il HTR8/SVneo 55 4f AMPK fysRiksk
Fig.1 AMPK protein expression level in HTR8/SVneo
trophoblast cell detected by Western blot

Normoxia H/R
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2.2 sk AL B E AR 4n i AMPK

[ S A5 PR W U S0 1L h T A E R4 AMPK
BAEIR ALK i ), (R b e 28 Je bl e S5 i i A 45 |
A B, PRI HTR8/SVneo 125 35 20 i [] B 3247 ik 4 A0
AU AN I 1 b, 2550 R 3 dA 25 5 (F=7.691, P=
0.022), 5 1F # #H (Normoxia) (1.000 +0.107) HL %5, it 450 21
(Hypoxia) (1.615 = 0.111)p—AMPK 161X 0] 8 TH i, 29
WIER AL 1.6 45 (1 2,P=0.016) , B8R & %04 (Reoxygena—
tion) (1.277 + 0.113) F KKV 5 14 4 A AT T, I8
Wi 22 5 (18 2, P=0.151) ; [ S5 44 (1.615 £ 0.111) HE#%
AL (1.277 £0.113) 19 p-AMPK 7K V-5 TRt (& 2, P=
0.101), 3 ZH ] AMPK (LR 1K IE# 4 sl 52 A4
43518 (1.000 £ 0.133) |, (0.666 + 0.0352) . (0.779 + 0.035)]
AT 25 5 (18] 2, F=4.225,P=0.072) , # W ipafifh S 4b
P4 e 4R A AU A FEE B 3% B HTR8/SVneo % 37 40 MY BE 1
IV 4

S &
<« o

p-A mpK b1 72

B-actin
= 207 s
X i)
£ -
& £10
‘f“ 1=
- - §
= 104 &
£ =
o E 05
= 051 =
= =
L -
0.0l 0.0

Normoxia Hypoxia Reoxygenation Normoxia Hypoxia Reoxygenation

az AL LA, P<0.05 , 25 S A Gei |2

2 HTR8/SVneo #FF40A AMPK KIRIEE S
Fig.2 AMPK protein expression level of HTR8/SVneo
trophoblast cell in hypoxia condition or hypoxia/reoxygenation

condition

2.3 AR AMPK B AL K T 2 b B 4L 22 7 42 B 18 4R

PRl S AL B AT DLE S HTR8/SVneo M5 TR ALY AMPK
WAL AEIZ ROV A5 HAT I R AT f e — e, T
PR W] 75 5 HTR8/SVneo % 7 40 Jia ik 40 0 A A4 b 380 s ]
HTR8/SVneo ¥ AR A ML#E 245 T ASHIFR] (2.6 .24 h) By B S Ak
L SRS RGN AMPK @R fb K P97 Tk . WIF o 4 B B4
24 h 7 AMPK #FRAE K H 2 h 41801 6 h 20 W1 T i
AMPK G PR JE W A8 E (1 3A) )it 3 i v 1%
FESNR AL HTR8/SVneo 15 B SRS | 285 5L 58 /5 7 A1 [+

Y AR BRI ] Y 1920, #8100 wmol/L CLCo 5T 1A 2530 i 384 0%
AMPK (I8 3A) , 454 RS0 U6 HTR8/SVneo #
FEUNMIDES PB4 24 h A0 BE, 25 9 W% 24 h B 441 (11.02 =
2.756)HTR8/SVneo #FFAMMIN) p—AMPK /K i o5 13
A (1,000 £0.171), [ 11 4% (1 38,1=3.631,P=0.011), ifif
2 4[] AMPK BV UK R 4l 5 B4 20 500k (1.000 +
0.239) . (0.4573 £ 0.181) | L4 i12# 22 5 (1 3B,1=1.808, P=
0.120), FWIFREAR A IAEE HTR8/SVneo 4 3540 g n] 4548, 1~
o 300 A A b R v AR AN 2B BRER B, 1M 1900, 40 B 24 1
Al i A HTRS/SV neo 1 45 40 I At Bl 58 52 i

Normg

p-AMpK ™17

g —

A. HTR8/SVneo %6 A= AN A [l ik 40T ] AMPK (19 &k 16 2k

Normoxia HypoxiaNormoxia HypoxiaNormoxia Hypoxia Normoxia Hypoxia

e S ﬁ‘
* o d62kD

Thr172!
P-AMPK

AMPK [T s | s S ey e o Q) | |)

oot WD D GNP NS GEE S G @
54

159 1.5

iz o o
e o
£ 104 £10
>
= =8
a3 -+
= &
v 5 _fd:g 0.5
= 5
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! =
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Normoxia Hypoxia Normoxia Hypoxia
a: R AALELEE, P<0.05, S HAA Gt )
B. fil4 24 hAMPK 9421k 7K F-
B 3 HTR8/SVneo #IFFMAAERE 24 h AMPK RYRIEKF
Fig.3 AMPK protein expression level of HTR8/SVneo

trophoblast cell in hypoxia condition

2.4 HRHE HTRS/SVneo i# i 2m B 34t E 5

CATUFFER W 70 i I 8 1 3 ARG A A
AR 225, O T LG B A B HTR8/SVneo 1 4340
JRLAE A5 0] DA S L1 i 00 S A9 C a1 . HTRS/SV -
neo HEFRAMIELE 219%0,(H AL B 190, B4 4]) b 24 h
JA A AL 20T . M- CHUTS R A A T 22 ORI T
F LA 43T (principal component analysis, PCA) i 7% fift 44 211
FH AL & AT I Y 25 5% 043 PCL PC2 PC3
SRR T 95.2% 3.5% 0.6% 1 2% 5 (n=8, |4l 4A) , F W]
Ali e A AL R AT I S A HTRS/SVneo 185 95 A A 1] 33

RS RN RE SRRt 08 R it , v 59 Finfr i
WYt 25 57 (P<0.05, FDR<0. 1) , A& BRI R TCA il Cigt4 |
THEIR B JCA A A b R KA (1 4B) 5 B
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HTR8/SVneo {# A 20 Hh i B INA A4 4P 32— 1
FilfR (4-methyl-2—oxopentanoic acid, J& TS fCIEIHTR Oxo fatty
acids,log2 2.597 4 1.377), K& L & [glyoxylic acid, J& T
LPERR T [A]4A (glyoxylate intermediates) ,log2 2.483 41.312],
2l 2 2 (histidine, log2 1.188 A7 0.248) %K [N 2 iR (phenylala—
nine, log, 1.262 &1 0.335) 44K (valine,log, 1.518 24 0.602) ,
IE 4552 iR (norleucine , log, 1.519 4 0.603) | Z. Bk £ & ik (O-
acetylserine, log, 1.691 4 0.758) . #2%/i% (serine, log, 1.783
0.834) It (AL (cysteine, log, 1.851 4 0.889) 2 2% (me—
thionine, log, 2.072 A7 1.051) , ’{‘JJi{ﬁ?(ﬂmilhine,logz 2251 N
1.170) 25 (& T2 AR (amino acids)]; MiAA IR (palmite—
laidic acid,log, 0.127 4-2.983) 11, 14,1718 = #ER (11,
14, 17—eicosatrienoic acid,log, 0.334 "&—1.583) .+ VU FAsF
2 (nervonic acid, log, 0.600 4 -0.738) L 46 V. i BR (conju—
gated linoleic acid, log, 0.680 }-0.557) Mk + /\BRMAR (cis—
vaccenic acid, log, 0.711 }-0.492) 9-+ L iR 45 AR (9-hep—
tadecenoic acid, log, 0.782 H-0.355) . .+ " BRI/NH AR (do—
cosahexoenoic acid, DHA |log, 0.829 J3-0.271) -+ FL kR
(eicosapentaenoic acid, EPA  log, 0.841 }1-0.250) . I8 (eru—
cic acid, log, 0.844 4-0.244) 1 i WIRR (DPA , log, 0.898
H-0.156)[Jm T AL AR W5 B2 (unsaturated fatty acids)], ¥78¢
fi% (citric acid,log, 0.279 Jy-1.842) 3 R R (malic acid,log,
0.208 -2.264) BEHIMR (succinic acid, log, 0.254 4-1.980)
5T 1% 3 1i% ( cis—aconitic acid, log, 0.260 }—1.946)[J& = R BTG
IR S (TCA intermediates ) |, B—F7 K R — 70 HE 75 & R
(beta—citryl-L—glutamic acid, log, 0.093 *4-3.430) . BN & 2
(beta—alanine, log, 0.139 “&-2.851) WAl cystathionine, log,
0.267 H-1.904) i -4l 2 fR (cis—4—hydroxyproline,
log, 0.500 47 —1.000 ) [ J& 2 2 R 717 4= ¥ (amino acid deriva—
tives ) |, IXEEW) i/ ik 5 HTR8/SVneo 134 1] e R 1
FIH KEGG pathway S 1EF (I8 #% 7347 , 45 SRR B
e ST 32 3 2 M v A% T R A I e £ A EE RS RS log,
(1.811.1.149) 43 511 4 0.857.,0.201] RE Rt fC I 4L L B 2 1k |
TRACI A A St loga(1.510,1.173,1.149) 435124 0.595.0.230
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Fig.4 Metabonomics analysis in HTR8/SVneo trophoblast cell
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