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Differential Gene Expression Profiling in Placental Tissue of Severe
Preeclamptic and Normal Pregnancies Using cDNA Microarray
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Objective: To evaluate the difference of gene expression between placental tissues of severe preeclamptic and

normal pregnancies using cDNA microarray analysis.

Methods: Placental tissues were obtained from 5 cases of normal and severe preeclamptic pregnancies,
respectively. 38,647 genes were screened by oligonucleotide microarrays.

Results: Among 38,647 genes, 146 genes showed up-regulation, while 695 genes showed down-regulation in
severe preeclamptic group. Down syndrome critical region gene 4 (DSCR4), SNF related kinase, and metal-
regulatory transcription factor 1 (MRTF1) were up-regulated, andcatenin (cadherin-associated protein) delta 2,
laminin alpha 3, growth arrest-specific 1 (GAS1), solute carrier family 4 (SCF4), and basic helix-loop-helix domain
containing were significantly down-regulated. According to gene ontologyanalysis, they are associated with signal
transduction, carbohydrate metabolism, cell adhesion, angiogenesis, and angiotensin mediated regulation of renal output.

Conclusion: These results show that cDNA microarray could be used to identify the differentially expressed
genes in severe preeclampsia and could serve as a bioinformative basis in searching novel biomarkers forprediction

and diagnosis of severe preeclampsia.
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Atk o]g]st A (LS04 v|RFELH 8- A} (obesity-related
genes), A|ETIRIG8A] GZR} (cytokine-receptor genes), 2
A ZAPEAREH AR} (apoptosis-related genes) 5-0] Z}F7F
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3. cDNA microarray

ZP2o] Ao A 57T F RNA 5 pg Oligo-dT primer
eF Gr3-dUTPE: o] 42°Tof|A 247 59t A Hhg=
AZth 3-dUTPE EAE Hk2o] Ty (DNAL PCR
purification kit (Qiagen, valencia, CA, USA)Z2 AA|3F &
38,4677119] oligonucleotide setE 3E3}FS}= oligo-microarray
of WA Hk2-A]7]11 Axon GenePix pro 6.0 (Axon Instru-
ments, Union CA, USA) ScannerE ARE3}o] ou|X|& A
7H8}o] Agilent GeneSpringGX 7.3 (Agilent technology, USA)
2 olgstol 4mE ERSFAL. HAR 754
(functional annotation)-2- Gene Ontology Consortrium
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Table 1. Clinical characteristics of severe preeclamptic and normotensive pregnant women

Severe preeclampsia (7=5)

Normal pregnancy (7=5)

Parity GIPO  G2PO  G2PO  GIPO  G2P1  G3P1  G2P1  G2P1  G2PO  G4P1
Maternal age, 36 33 08 08 31 34 40 33 31 32
years
SQeKZ“ delvery,  g5iq 3742 3546  87+3  35+6  38+0  38+4 3843 3941  38+4
Birth weight, g 2180 2,070 2,680 2,510 1,890 3,200 3,020 2,750 3,210 2,850
*GA: gestational age.
4, BAEH AL 7217} 34A4|2) 31240 Huk A Q] Hat A
A2 38 493}t 367 2= [-2J3k Z[o| & HolX|
TXH AR = MS-EXCEL Z2 7318 o]83fo] g|o] Akt p>0.05). ‘:'E’W Hat Aol AlF2 A4
Elulo] A3} slgon], SPSS 110 YESG B =2 AmaolA 3,006 g F5 AHAE ARLOA 2,266 g
W o] 8slo] A EASINLE e AR RE AT S 2 [Fogt zpo]E H T (<0.05) (Table 1).
el At Y sl A 200l Y ol 3846 Sl i ONA ey
EA] W 872} 9F3 0] A= x}o]i= Mann-Whitney U test = WHAHRS-S A5l o, o] Al 7} (signal 1nten31ty)
EA5lo] v|wslal, SAIEH Qo= p value < 0.05¢1 7} AA; ARLgto| A 100 ﬂl”P‘ﬂ A o] tiaf 55 }
ASo] Golgo] ek WS, Q= ALmeA S ] ol 2okeiE ele] 54
AL}, A Abmtol A AT w7} 200 o) quggj
a i AR} Fo 5 ARG SR A 100 TlvS o
5] oAbl ASAE HAS Mol 69570 A
A4l Ak s S5 ARG AR ST O] Hyt £ Agsto] ASHE S AE Y(hierarchical clustering)2-

Fig. 1. Comparison of the gene expression profiles
of patients with severe preeclampsia with normal
pregnancy. Hierarchical clustering was preformed
with differentially expressed genes.
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AlstAct Fig. 1),

o] SHA=0] th3l gene ontology consortium2- ©]-&
Sio] 7 7158 BRI U TR B
Stk W8 2742 BeE 47 Fol 4 Down syndrome
critical region gene 4 (DSCR4), SNF related kinase, metal-
regulatory transcription factor (MRTF1) $-0] §-2]5}A =7}
speich (Table 2). vhlol, Wl 742 wad S %

of|4]= catenin (cadherin-associated protein) delta 2, laminin
alpha 3, growth arrest-specific 1 (GAS1), solute carrier family
4 (SCF4), basic helix-loop-helix domain containing =-0] -8-2]

&) 7FASIETh (Table 3).
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Table 2. List of genes with increased expression in the placenta central region of patients with severe

preeclampsia

Function Gene name Symbol Gene t?ank . Fold 2
assession No. increased value
biological_process glycophorin A GPA X08054 5.2
Down syndrome critical region gene 4 DSCR4 NM_005867 2.2 <0.05
cell adhesion dystonin DST AF083131 2.4
protocadherin gamma subfamily B, 1 PCDHGB1 NM_032095 2.7
cell differentiation cystatin A (stefin A) CSTA NM_005213 2.2
chromosome 19 open reading frame 20 C190RF20 BC009520 2.1
SNF related kinase SNRK u57452 2.1 <0.05
hemogen HEMGM NM_018437 3.5
cell proliferation lysosomal—associated membrane protein 3 LAMP3 NM_014398 2.2
development met proto—oncogene HGFR NM_000245 2.2
metabolic process phosphoenolpyruvate carboxykinase 1 PCK1 NM_002591 7.2
isocitrate dehydrogenase 2 (NADP+) IDH2 NM_002168 3.6
acyl—CoA thioesterase 11 ACOT11 ABO014607 2.5
pituitary tumor—transforming 2 PTTG?2 NM_006607 2.2
protein folding heat shock 70kDa protein 4-—like HSPA4L NM_014278 2.1
serologically defined colon cancer antigen 10 SDCCAG10 NM_005869 2.1
signal transduction olfactory receptor, family 7, subfamily D, OR7D2 AK095468 9.8
member 2
RAB4B, member RAS oncogene family RAB4B NM_016154 2.3
RAS and EF—hand domain containing RASEF BC023566 2.2
transcription metal—regulatory transcription factor 1 MTF1 AK125603 2.3 <0.05
excision repair cross—complementing rodent ERCCS8 BC009793 4.4
repair deficiency, complementation group 8
basic helix—loop—helix domain containing, BHLHB?2 NM_003670 2.5
class B, 2
E74—like factor 5 (ets domain transcription ELF5 NM_198381 2.2

factor)
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Table 3. List of genes with decreased expression in the placenta central region of patients with severe

preeclampsia

Function Gene name Symbol Genbapk fold P
assession No. decreased value
angiogenesis serpin peptidase inhibitor clade E, member 1 SERPINE1 NM_000602 2.3
biological_process = GREB1 protein GREBH1 NM_014668 8.7
cell adhesion fibronectin 1 FN1 NM_054034 3.0
catenin (cadherin—associated protein) delta2 CTNND2  NM_001332 2.9 <0.05
laminin, alpha 3 LAMA3 NM_000227 2.4 <0.05
epithelial V—Ilike antigen 1 EVA1 NM_005797 2.3 <0.05
laminin, beta 3 LAMBS3 NM_000228 2.2 <0.05
cell cycle growth arrest—specific 1 GAST NM_002048 4.9 <0.05
cell differentiation chordin—like 1 CHRDL1 AK092245 8.3 <0.05
cell growth insulin—like growth factor binding protein 2, |IGFBP2 NM_000597 2.7
36kDa
cell proliferation interleukin 1, beta IL1B NM_000576 3.7 <0.05
immune response interleukin 1 receptor, type I IL1R2 NM_004633 3.3
jon transport solute carrier family 4, sodium bicarbonate SLC4A7 AB012130 2.5 <0.05
cotransporter, member 7
scavenger receptor class A, member 5 SCARA5  AY358150 6.6
(putative)
metabolic process microsomal glutathione S—transferase 1 MGST1 NM_145791 4.2
glutamate—ammonia ligase (glutamine GLULD1 NM_016571 2.3 <0.05
synthetase) domain containing 1
cellular retinoic acid binding protein 2 CRABP2 NM_001878 2.1
muscle contraction tropomyosin 1 (alpha) TPM1 NM_000366 2.4
proteolysis testes—specific protease 50 TSP50 NM_013270 2.6 <0.05
signal transduction cannabinoid receptor 1 (brain) CNR1 NM_016083 6.3
chemokine (C—C motif) ligand 15 CCL15 NM_004167 3.6
guanine nucleotide binding protein,gamma 4 GNG4 NM_004485 3.3
interleukin 2 receptor, beta IL2RB NM_000878 3.2
G protein—coupled receptor, family C, group 5, GPRC5A  NM_003979 3.1
member A
SH3—domain GRB2-like 3 SH3GL3  NM_003027 2.5 <0.05
5—hydroxytryptamine (serotonin) receptor 2B HTR2B NM_000867 2.1 <0.05
ADAM metallopeptidase with thrombospondin  ATAMTS4 NM_005099 3.5 <0.05
type 1 motif, 4
transcription basic helix—loop—helix domain containing, BHLHB5 NM_152414 4.5 <0.05

class B, 5
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