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The Spont2022 conference was the 2™ meeting on spontaneous activity in brain development. It
gave a great opportunity to meet with the most eminent scientists in the field of spontaneous
activity.

The conference was held in the luxurious SH Villa Gadea hotel situated in the quaint town of
Altea. All the talks were extremely good and very relevant to my field of work. It made me learn
about the latest developments and research in this field. Since it was a smaller meeting, it gave
me a chance to interact well with many students and scientists coming from all over the world.
We all bonded over our research, general lab structure, working scenario, career in academia, all
while over-indulging in sumptuous Spainish cuisine and sangrias!

Since [ presented a poster in this meeting, I was able to discuss my research work with many big
scientists and other students. I had fruitful discussions and got valuable feedback that helped me
improve my current project. I also learnt about the work of other students and gave my feedback
on that. Moreover, 1 was also able to shortlist prospective labs for future collaborations or career
opportunities. Overall, this meeting really helped widen my scope and turned out to be very
useful for me.

Lastly, the meeting took place in Altea, a small and quaint town, which is also known to be the
most beautiful city in Costa Blanca, and it rightly lived up to that tag. The city has white-walled
houses, pretty streets, beautiful beaches, serene views, and European style churches. It had a
lovely vibe and was indeed a treat for the eyes!

I am very grateful for getting the opportunity to attend this meeting, and this will be an
experience I wish cherish forever.
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Through the funding of iR s : B 581, | was able to attend the American Society
of Human Genetics 2022 Annual Meeting in Los Angeles. The conference was attended by
many clinicians and researchers from all over the world with over 7,000 registrants. it was
jam-packed with many different topics on human genetics, and it was a platform to showcase
what is new in the genomics community.

| was fortunate that the meeting was face-to-face and that | could watch numerous plenary
talks, discuss ideas and questions with other scientists, and present my very own poster. In my
poster, | showed how a ciliary transcription factor could affect the regulation of ciliary genes
and the prognosis of patients with glioma. There were certain talks and discussion which | find
interesting in the way they approached their research. | learned their methods and | intend to
try them on my study too.

This conference alsoc gave me a chance to attend meetings with clinical geneticists. in
research, we are often focused on one idea and how we can discover something from it. But,
attending the said meeting gave me an overview of how the collection of knowledge in
research impacts patients in real life. | also became aware of the logistics, security, political, and
societal issues that hinders patient. access to healthcare. This meeting bridges researchers,
physicians, and officials on how to deal with these issues and improve medical management.

2 T,

All this experience and learning is made possible with the {5235 /2= BF97ENAL hence,

1 would like to give my appreciation.
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Title

RFX transcription factors regulate genes involved with primary cilium in glioma

Abstract _

The brain and spinal tumors derived from the neuron-supporting glial cells called glioma are
classified as astrocytoma, oligodendroglioma, and the highest-grade glioblastoma. Glioblastoma cell fines
and patient tumors have abnormal primary cilium or lack it entirely. The primary cilium is crucial for
glioma proliferation and drug sensitivity as it housés the sensors for extracellular signals and regulates
signaling pathways. We hypothesize a gene is causing the defect to the primary cilium, .and identifying
this gene may have the potential to restore ciliary function. To investigate, we used pubilicly available
ATAC-sequencing, RNA—séquencing, and clinical data of glioma.

We found a ciliary transcription factor Regulatory factor X (RFX) Xbox motif enriched in the
active chromatin regions of patients. We also found that RFXI, RFX2, and RFX3are differentially
expressed in patients compared to normal brain samples. The abundance of the Xbox motif indicates
that the irregularity of RFX1-3 expression may affect numerous regulated genes, which our gene
ontology analysis showed are essential for ciliogenesis. Furthermore, we show that RFX1 expression can
be a prognostic marker for low-grade glioma patients and can be used to determine high- and low-risk
groups. This study provides target genes for manipulating primary cilium formation or length and opens

the potential of ciliotherapy as a therapeutic strategy in glioma.
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PB2764 - Ancient virome analyses of ancient individuals who lived in the
Japanese archipelago

View session detail

Author Block: L. Nishimura'?, R. Sugimoto’, H. Kanzawa-Kiriyama®*, K. Shinoda®, I. Inoue™?; *Natl.
Inst. of Genetics, Mishima, Japan, “The Graduate Univ. for Advanced Studies (SOKENDAI), Mishima,
Japan, °Natl. Inst. of Genetics, Mishima, Japan, “Natl. Museum of Nature and Sci., Tsukuba, Japan
Ancient viral sequences have been discovered in historical samples such as bones, teeth, and
mummified tissues. Various ancient human pathogenic viruses have been discovered since the RNA of
ancient influenza viral was analyzed in 1997. Those ancient viruses help elucidate past pandemic
events and long-term viral evolution. However, the number of discovered ancient viruses has been
limited. Here, we analyzed whole genamic sequencing (WGS) data derived from ancient individuals
who lived in the Japanese archipelago for more than thousands of years to discover ancient viruses.
We conducted several bioinformatic analyses to detect the ancient viruses from WGS data: de novo
assembly to obtain longer sequences, contigs and reads alignment to known viral reference
sequences, metagenomic profiling, and non-homologous viral detection using CRISPR immunological
memories of host bacteria. Firstly, we recovered an almost complete sequence of Siphovirus contig89
(CT89) by assembling and characterized its genomic features. Based on its genomic characteristic, we
compared the ancient CT89 genomes and modern ones to comprehend the long-term evolution of the
CT89 virus. The result indicated that the most recent common ancestor of CT89 was around 7,900
years ago. We also detected five ancient viral sequences that did not show homology with modern
viral sequences. It might reflect highly diverged or extinct ancient viral genomes. Then, we
characterized ancient viromes of each ancient individual based on the reads alignment results and
metagenomic profiling. It revealed the differences between ancient and modern Japanese viromes,
and it might reflect the different dietary behavior of ancient people. Overall, our results suggested
that the ancient viral analyses might be useful for understanding the existence of viruses in the past
and long-term viral evolution.
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Comprehensive discovery of CRISPR-targeted sequences in
the human gut metagenome

Ryota Sugimoto!, Luca Nishimura'2, and lturo Inoue!
1National Institute of Genetics, JAPAN, £The Graduate University for Advanced Studies, SOKENDAI, JAPAN

Introduction

About 1031 viruses on Earth

Known viruses.

From metagenome we can discover
diverse viral genomes

li1 —> 588
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Numbes of send grains: 100
HNumber of bacterial cells: 10%
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How do we extract viral
sequences from metagenome?

CRISPR encodes partial viral genomes
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L
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Using CRISPR spacer, we can
extract viral genomes from
metagenome.
Pros
+ Does not rely on a reference genome

+ We can infer the CRISPR-targeting hosts using the
CRISPR direct repeats

Cons
+ CRISPRs target non-viral mobile genetic elements too

R R R

Method
Analysis pipeline
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Result 1

« Analyzed 11,817 human gut
metagenome datasets (50.7 Th)

+ Assembled 180,068,349 (767.7 Gb)
contigs

+ Extracted 1,969,721 unique
CRISPR spacers

Extracted 11,391 CRISPR-targeted
terminally redundant sequences

Length distribution of CRISPR-
targeted sequences
20 kb
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Classification of CRISPR-targeted
sequences
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CRISPR-targeting hosts were predicted
for about 70% of the discovered
sequences
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Novel Inoviridae species were discovered
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Resuilt 2

Non-transcribed RNA sequences
from human gut metatranscriptome
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About 5% of these sequences
encoded RNA-dependent RNA
polymerases (RdRPs)

Taxonomic assignments of
discovered RARPs

Bucumavine

Tabamovirun

A Picobirnaviridae species
was targeted by CRISPR

7 vcmwnw sequence

A el o FafBa reconfen! Picoliresicnl

Fast clock rate of the
Picobirnaviridae species

chock model

Tha estimated clock rabe s 0.00848 substitutions per site per yar

PLOS Comp Biol. 2021 hitps://dolorg/1 01371 fourl pobi 1008428
STAR Protocols 2022 htpa:doi ceg 1010164 kpro 2022 101525
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Single nucleosome imaging reveals steady-state motion of interphase chromatin
in living human cells

Shiori lida

National Institute of Genetics & SOKENDAI

Dynamic chromatin behavior plays a critical role in various genome functions. However, it
remains unclear how chromatin behavior changes during interphase, where the nucleus
enlarges and genomic DNA doubles. While the previously reported chromatin movements
varied during interphase when measured using a minute or longer time-scale, we unveil that
local chromatin motion captured by single-nucleosome imaging/tracking on a second time-scale
remained steady throughout G1, S and G2 phases in live human cells. This motion mode
appeared to change beyond this time-scale. A defined genomic region also behaved similarly.
Combined with Brownian dynamics modeling, our results suggest that this steady-state
chromatin motion was mainly driven by thermal fluctuations. Steady-state motion temporarily
increased following a DNA damage response (DDR). This rise in chromatin motion was
transient and returned to the original level after the DDR diminished. We propose that the
observed steady-state chromatin motion allows cells to conduct housekeeping functions, such
as transcription and DNA replication, under similar environments during interphase, and that
cells can transiently change the chromatin motion (DNA accessibility) to perform their ad hoc
jobs like DNA repair.
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(SLE), ankylosing spondylitis (AS) as well as Bechet’s disease.

with read peak depth 48X) as well as reference open-source dataset of 1000 Genomes Project.

I attached the certificate of my presentation to this report.

The title of my poster presentation was “Polygenic prediction of rheumatic conditions
using ancient DNA”. The conference was dedicated to recent discoveries in the field of
rheumatology covering multidisciplinary approaches to complex diseases. Polygenic predictions
form the basis of understanding genetic component of many rheumatic diseases. My
presentation was among the few addressing such diseases as systemic lupus erythematosus

I used genetic markers of rheumatic and bone diseases obtained from large-scale
meta-analysis of genome-wide association studies to infer polygenic risks. The DNA sequence
used for analysis belonged to an Funadomari Jomon individual (discovered in Hokkaido, Japan)
having extremely high-quality genome sequence available (estimated age about 3,700 years BP

Funadomari Jomon SLE polygenic score fell 2.5 SD below population mean of 1000
Genomes Project, while AS polygenic risk score significantly above the mean suggesting low
risk for developing SLE and high risk for AS. Archeological evidence confirmed that this
ancient female individual was likely overweight and of short stature with some bone deformities.
These results demonstrate that ancient DNA can be used for polygenic predictions and highlight
the gender differences in developing rheumatic conditions in 3,700 years old individual. More
detailed studies of Funadomari skeleton including high-resolution bone scanning as well as
morphological examination are needed to confirm findings obtained from polygenic predictions.
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