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Long non-coding RNAs show different expression profiles and display competing

endogenous RNA potential in placenta accreta spectrum disorders
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Abstract: Objective To investigate the expression profile of long non-coding RNAs (IncRNA) and identify potential
IncRNA-related competing endogenous RNAs (ceRNA) in placenta accrete spectrum disorders (PAS). Methods Five tissue
specimens of placental implantation and 5 adjacent normal placental tissues were collected from cesarean section deliveries
complicated by PAS in our hospital between December, 2017 and June, 2018. Human microarrays were used to identify the
IncRNAs that were differentially expressed in PAS, and 5 of the identified IncRNAs were further validated using qRT-PCR.
GO and KEGG pathway analyses were performed to indentify the most significant enrichment functions. A ceRNA network
was constructed based on ENST00000511361 (RP5-875H18.4), NR_027457 (LINC00221) and NR_126415 (FOXP4-ASl) to
pinpoint the potential IncRNAs-related ceRNA. Results A total of 329 IncRNAs and 179 mRNAs were identified to have
differential expression in PAS. The results of qRT-PCR were consistent with the human microarrays results. Transforming
growth factor-p (TGF-p) signaling pathway was the most significantly enriched pathway. The constructed ceRNA network
suggested that RP5-875H18.4--miRNA-218--SLIT2 had a potential ceRNA regulatory mechanism in PAS. Conclusion The
differentially expressed IncRNAs are involved in the occurrence and progression of PAS possibly by regulating the TGF-f3
signaling pathway. The ceRNA network of RP5-875H18.4--miRNA-218--SLIT2 may play a role in the occurrence of PAS.
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%1 qRT-PCRIEMISIHIFSI
Tab.1 Primers designed for qRT-PCR validation of the candidate IncRNAs

Gene name Primers (5' to 3") Tm?® Lenth (bp)

F: 5 GGGAAACTGTGGCGTGAT3'
B 60 299
R: 5' GAGTGGGTGTCGCTGTTGA3'

F: 5' CAGTAACTGTTGGTTGGGATGG 3'
NR_027457 60 126
R: 5' GCCACTGAGATTGACAGGCTTA 3'

F: 5' CTTCTGGGTTCGACAGTGGG 3'
NR_126415 60 150
R: 5' TTCGGGATTGAGGGTTAGGG 3'

F: 5' TGGAACCAGGCAATGGTGG 3'
NR_023387 60 83
R: 5' ACACCCCGATAGGAGGAGTC 3'

F: 5' CAAATTCTCCCTCCCTTCAA 3'
ENST00000442026 60 131
R: 5' TGTCTTCACCTGGTCTCCTCT 3'

F: 5' CAGCCCAAGCTCCTGCTTAAC 3'

ENST00000511361 60 97
R: 5' TTAGAGACGGAAAGGGACAACC 3'

Tm: Temperature; Bp: Base pair.

ARG AT ST A FeIb b 3 A 2 AR AR W) i B2 O multicellular
2.3 RESHT organismal process (GO:0032501) ; 3= 2 B4 4 fif A

X 22 FRFE NI T GO TNRERII T, vT LA T fift 43 M proteinaceous extracellular matrix (GO:0005578);
FHOCIE N E 2 S SR il 2 AR5 I RE FERER /T INRE N receptor binding (GO:0005102) .

R2 ERRIEERFEAR 104HIncRNASs
Tab.2 Top 10 significantly dysregulated IncRNAs in PAS

Seq name Gene Symbol Fold Chang  Lenth Chr P Regulation
ENST00000602313 AF003625.3 3.34 470 chrX  0.032 Up
NR 026801 FAMT74A3 2.47 1883 chr9  0.023 Up
GSE61474 TCONS_00008727  GSE61474 XLOC_001661 2.27 442 chrl 0.039 Up
T190418 G043839 2.26 1114 chr2  0.034 Up
NR_038890 LOC100132781 2.17 2138 chr9  0.049 Up
NR_027457 LINC00221 2.08 1752 chrl4  0.020 Up
T131415 G030770 2.05 443 chrl6  0.001 Up
ENST00000521991 RP11-136012.2 2.04 785 chr8 0.011 Up
ENST00000607665 RP11-531A24.7 2.04 437 chr8  0.027 Up
NR_026803 FAMT74A1 2.03 623 chr9  0.003 Up
T160626 G037111 3.87 4635 chr18  0.004 Down
ENST00000549951 CTD-2311B13.2 3.69 381 chrl4  0.008 Down
T145284 G033813 3.68 1244 chrl7  0.001 Down
T138116 G032345 3.49 4337 chrl6  0.006 Down
T255516 G058891 3.40 603 chr3 0.001 Down
T292865 G068537 3.33 8328 chrs 0.020 Down
T239943 G055244 3.31 1192 chr3 0.008 Down
ENST00000442026 AC009499.1 3.14 677 chr2  0.022 Down
T207150 G047970 3.13 2245 chr2  0.041 Down
T238076 G054648 2.85 1461 chr3 0.010 Down
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R3 ERFRIMERFAA10HAmRNAs

Tab.3 Top 10 significantly dysregulated mRNAs in PAS

Seq name Gene symbol Fold chang Lenth Chr P Regulation
NM_001010847 LRRC38 3.14 1926 chrl 0.003 Up
NM_207328 GPAT2 2.69 2840 chr2 0.044 Up
NM_005708 GPC6 2.52 7114 chrl3 0.024 Up
NM_003802 MYHI13 2.35 5992 chrl7 0.001 Up
NM_153362 PRSS35 2.26 2527 chr6 0.048 Up
NM_001031702 SEMAS5B 2.13 4793 chr3 0.045 Up
NM_003283 TNNTI1 1.98 1259 chrl9 0.021 Up
NM_000358 TGFBI 1.98 2805 chr5 0.047 Up
NM_001362 DIO3 1.98 2120 chrl4 0.008 Up
NM_021223 MYL7 1.98 619 chr7 0.039 Up
NM_018712 ELMOD! 3.04 3006 chrll 0.002 Down
NM_033132 ZIC5 2.80 4607 chrl3 0.048 Down
NM_007053 CD160 2.43 1633 chrl 0.029 Down
NM_014465 SULT1BI1 2.15 1320 chr4 0.003 Down
NM_170776 ADGRG3 2.12 2676 chrl6 0.001 Down
NM_001199867 MARK4 2.10 5163 chr19 0.045 Down
NM_153038 CCDC140 2.08 1699 chr2 0.004 Down
NM_017413 APLN 2.08 3238 chrX 0.018 Down
NM_173493 PASDI1 2.03 3250 chrX 0.050 Down
NM_001114598 ASPDH 2.02 1061 chr19 0.012 Down
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Fig.1 Validation of the microarray data by quantitative RT-PCR.
The relative expression levels of 5 dysregulated IncRNAs in
invasive placenta are compared with those in adjacent normal
placental specimens. NR_027457 and NR_023387 are up-regulated
IncRNAs, and NR_126415, ENST00000442026 and ENST00000511361
are down-regulated IncRNAs. Data are presented as Mean+SD.
*P<0.05, **P<0.01 by paired Mann-Whitney U test.
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R4 BII0THRERRE
Tab.4 The top 10 enriched functions

GO.ID Term Ontology Enrichment.Score P

GO:0005578 Proteinaceous extracellular matrix CcC 8.88 <0.001
GO0:0031012 Extracellular matrix CcC 8.28 <0.001
G0:0044420 Extracellular matrix component CcC 5.85 <0.001
G0:0032501 Multicellular organismal process BP 5.74 <0.001
GO:0005604 Basement membrane CcC 5.33 <0.001
G0:0044421 Extracellular region part CcC 5.13 <0.001
G0:0019932 Second-messenger-mediated signaling BP 4.93 <0.001
GO:0007275 Multicellular organism development BP 4.81 <0.001
GO:0005102 Receptor binding MF 4.51 <0.001
GO:0006936 Muscle contraction BP 4.36 0.00

BP: Biological process; CC: Cellular component; MF: Molecular function.
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