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Spontaneous preterm birth (sPTB), consisting of preterm premature rupture of membrane (PPROM) and spontaneous preterm 
labor (sPTL), is the leading cause of neonatal matality and life time mobility. Genetic and genomic variations, environmental 

factors, and gene-environment interaction(s) are the common etiological factors involved in many physiopathological pathways 
of PPROM. Many studies have identified the presence of single nucleotide variations (SNVs), copy number variations (CNVs), 
and DNA methylations as the evidence that genetic/genomic factors and gene-environment interactions play predisposition 
roles in PPROM. Studies also showed that the human genome transcribed thousands of regulatory non–protein-coding RNAs 
(ncRNAs), including microRNAs (miRNAs) and long ncRNAs (lncRNAs), are expressed during pregnancy in placentas in 
addition to fetal amniochorionic membranes, and are involved in sPTB. Previously, we have reported that lncRNAs and 
mRNAs were differentially expressed in human embryo sacs that contain chorionic villi and maternal decidua in spontaneous 
abortion within the first trimester, indicating that lncRNAs have played a regulatory function in the early stage of pregnancy. 
We hypothesized that prenatal exposure to infection and inflammation could cause epigenetic modifications in the pathogenic 
pathway(s) of sPTB. We therefore undertook a study to identify genome-wide differential expression profile (DEP) of lncRNAs 
and mRNAs and of DEP of miRNAs and methylation, in addition to exome sequencing, with an existing banked sPTB cohort. 
Our studies have identified numerous differentially expressed lncRNAs and mRNAs associated with sPTB. Several pathogenic 
pathways constructed from the differentially expressed lncRNAs and mRNAs showed a significant association with sPTB. We 
further characterized lncRNAs may regulate gene transcription of collagen-ubiquitin-proteasome (CUP) in human placentas 
derived from PPROM. Our studies provided evidence that epigenetic modification are involved in pathogenesis of adverse 
pregnancies, which help in obtaining a greater understanding of the pathogenic pathways associated with sPTB, the novel 
information about the epigenetic mechanisms underlying sPTB, and help improve the outcome of pregnancies.
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