
 

Study links small RNA molecule to
pregnancy complication

October 24 2016

A family of small RNA molecules affects the development of cells that
give rise to the placenta - an organ that transfers oxygen and nutrients
from mother to fetus—in ways that could contribute to a serious
pregnancy complication, UT Southwestern Medical Center researchers
report.

The findings, published today in the Proceedings of the National
Academy of Sciences, suggest that microRNA-515-5p (miRNA-515-5p)
might someday be the basis of a blood test to identify women at risk for
the condition called preeclampsia, or lead to a target for treatment, said
Dr. Carole Mendelson, Professor of Biochemistry, and Obstetrics and
Gynecology at UT Southwestern.

This is one of the first studies to identify a specific function for any
member of this large, multimember microRNA family, Dr. Mendelson
said. Located on human chromosome 19, miRNA-515-5p is found only
in primates and is primarily expressed in the placenta.

During the third trimester of pregnancy, preeclampsia can come on
suddenly and affect virtually every part of the body with symptoms that
include dangerously high blood pressure, protein in the urine and, in
severe cases, seizures. Preeclampsia is considered a significant
contributor to premature births as well as maternal and neonatal illness
and death.

The National Institutes of Health estimates preeclampsia affects 5 to 10
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percent of pregnant women worldwide and 3 to 5 percent in the United
States. According to the World Health Organization, about 40 to 60
percent of maternal deaths in developing countries are due to this
condition.

Early in a successful pregnancy, placental trophoblast cells enter the wall
of the mother's uterus and enlarge blood vessels to facilitate oxygen and
nutrient exchange between mother and fetus. As the placenta develops
its blood supply, the tissue sends chemical signals via hormones and
other substances that help to maintain the pregnancy and support growth
of the fetus, explained Dr. Mendelson, also Director of the North Texas
March of Dimes Birth Defects Center.

"Preeclampsia is a disease of insufficient placental development.
Basically, the placenta does not implant properly into the uterus and is
believed to have a reduced blood supply and insufficient oxygen," she
said. The compromised placenta is thought to produce abnormal
molecules that cause hypertension and sometimes damage the kidneys.

Dr. Mendelson's lab has long studied microRNAs, small RNA molecules
that prevent the production of specific proteins by targeting the
corresponding messenger RNA needed to create, or translate, the
protein. MicroRNAs can degrade the messenger RNAs directly or can
disrupt the translation step into proteins.

In this study, the researchers used a human placental cell culture system
that mimics aspects of trophoblast differentiation. During culture, the
cells fuse together and begin to produce high levels of placental
hormones, such as estrogen and progesterone. As the cells differentiated
and fused, the levels of miRNA-515-5p went down dramatically, Dr.
Mendelson said. Consequently, levels of three messenger RNAs and
three protein targets of miRNA-515-5p, which are essential for placental
development, all increased.
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"It's as if the miRNA-515-5p puts the brakes on the differentiation," she
said. "As the levels of miRNA-515-5p decrease, the brakes are released
and placental differentiation occurs."

However, in cell cultures from women who had PE, the miRNA-515-5p
levels remained abnormally high, and levels of messenger RNA and
three protein targets critical for tissue differentiation were significantly
decreased compared to levels in cells from women without preeclampsia.
This finding supports a role for microRNA in proper placental
development and function, she said."We suspect that miRNA-515-5p
keeps the trophoblast cells in an undifferentiated stem cell-like state
until a critical time in pregnancy when the brakes are released and
differentiation occurs," Dr. Mendelson said. "But the research is still in
its early stages, with much more work to be done to better characterize
this pathway and its many players."

  More information: Primate-specific miR-515 family members inhibit
key genes in human trophoblast differentiation and are upregulated in
preeclampsia, www.pnas.org/cgi/doi/10.1073/pnas.1607849113

Provided by UT Southwestern Medical Center

Citation: Study links small RNA molecule to pregnancy complication (2016, October 24)
retrieved 23 April 2024 from
https://medicalxpress.com/news/2016-10-links-small-rna-molecule-pregnancy.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

3/3

http://www.pnas.org/cgi/doi/10.1073/pnas.1607849113
https://medicalxpress.com/news/2016-10-links-small-rna-molecule-pregnancy.html
http://www.tcpdf.org

