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Jeenat Ferdous Urmi

| am Jeenat Ferdous Urmi, have graduated from Holy Family
Red Crescent Medical College and Hospital under University of
Dhaka, Bangladesh. After my graduation | have worked in
Radda MCH-FP center as a Medical officer and Trainer for 1
year. Currently, | am a fourth year PhD student, in Hamamatsu
University School of Medicine (HUSM), in Dept. of Obstetrics
and Gynecology. Fortunately, | got the opportunity, to study in

the same university as my father Prof. Dr. Md. Abdul Halim. |
hope | can utilize this opportunity, to nurture my knowledge to
contribute in science.

I am very much honored and grateful to the society of Japan
DOHaD to give our study such recognition. |1 would like to
express my utmost gratitude to the organizers, granting me the
title of excellence award in the 7th Annual conference of Japan
DOHabD for the poster presentation.

I have come to know about DOHaD society while working
with Prof. Dr. Itoh Hiroaki. Considering rising prevalence of
low birth weight, small for gestational age due to maternal low
caloric intake in Japan, developmentally programmed
metabolic disease outbreak in very near future, is alarming. In
contrast, in my birthplace Bangladesh, maternal malnutrition is
high due to lack of knowledge regarding nutrition or awareness
about perinatal care. In Dept. of OBGY at HUSM, there are
many progressive research based on the concept of DOHaD
including our study. Also team of researcher are studying role
of placenta in early neonatal developmental period. Population
at verge to develop non-communicable diseases like
Bangladesh also seeks attention of DOHaD. In future, | hope to
collaborate with Japan to promote DOHaD in my country.

Our study focuses on the effect of the maternal caloric
restriction on long-term risk to develop NAFLD in offspring by
epigenetic modification. In our prior studies we have reported
that, Undernourishment (UN) in utero primes hepatic steatosis
after post-natal obesogenic diet by local Endoplasmic reticular
(ER) stress integration in hepatic tissue and alleviation of ER
stress can improve the adversities in a mouse model
{Muramatsu-Kato, 2015 #13}. Therefore, we aimed to study the
precise cellular and molecular pathway by observing genetic
profiling by Microarray analysis and epigenetic alteration by
Chromatin immunoprecipitation (ChIP) assay and DNA
methylation by MBD based genome-wide methylation
sequencing.

We have used mouse model of UN in utero, which is well
established in our previous studies {Yura, 2005 #101}{Yura,

2008 #27}{lItoh, 2011 #130}. In brief, we purchased



C57BI/6NCr pregnant mice and half of the dam was restricted
to 40% of regular chow diet (RCD). We considered only the
offspring; UN-Veh and NN-Veh (normal nutrition) for further
study and provided them high fat diet (HFD). At 17 weeks pups
were further divided into two groups with or without TUDCA.
Sampling was done at the end of 22 weeks. Blood and tissue
was taken for further analysis.

Microarray study revealed many possible genes behind the
pathophysiology of hepatic steatosis among all the differentially
expressed ones. We identified 15 genes of interest (GOT) which
were altered by UN in utero and restored back to normal by
TUDCA treatment. Thereby we focus our study on Cell death
inducing DNA fragmentation factor A and C (Cidea and Cidec),
a lipid droplet (LD) size modulator, and due to their most
relevance to pathophysiology. Recently hepatic steatosis is

defined as accumulation of LD, and size of the LD was also

altered accordance to the genetic expression of Cidea and Cidec.

To investigate the explanation behind these heightened genetic
expression we performed epigenetic analysis. Intriguingly,
MBD sequencing showed no significant methylation peaks
alteration around Cidea and Cidec by UN in utero or TUDCA
treatment. However, ChIP assays showed positive correlations
with modifications such as; di-methylations of H3K4, H3K27,
and H3K36, and acetylation of H3K9. Moreover, TUDCA, a
secondary bile acid, was able to restore the chromatin
modifications to repress the genetic expression by remodeling
to heterochromatin particularly in UN in utero group.

Our study suggests that, Cidea and Cidec probably are
playing a key role in developmental origins of hepatic steatosis.
Furthermore, provides a novel therapeutic target for
developmentally programmed hepatic steatosis and contribute
in future spectrum of precision medicine.

I would like to also thank Prof. Dr. Itoh Hiroaki for all the
guidance, and Dr. Keiko Muramatsu-Kato, Dr. Yukiko
Kohmura-Kobayashi, Prof. Dr. Kazuki Mochizuki, Prof. Dr.
Takeo Kubota, Prof. Dr. Naohiro Kanayama for kind support in
this project. Any suggestions or comments are welcomed to

improve our study in future.
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