2019 2021

Development of multiple classification and comparison methods of cells based on
information criteria and their applications to Cell Atlas

MATSUDA, Hideo

5,000,000

1 RNA 1

Aiming to compare the similarity between cell atlas and cell populations by
comparing expression profiles obtained by single-cell RNA sequencing, we developed a method for
clustering cell populations by removing batch effects, a factor that hinders comparison. Expanding
on this, we developed a method to infer the cell lineages of cell populations and to detect
biomarker genes that are differentially expressed in the two groups. In fact, when this method was
applied to the data of two types of T cells obtained from human samples, a cell lineage reflecting
the differentiation process of T cells was obtained, and a new marker gene that shows characteristic

expression variation in the cell population of the disease type was detected on the lineage,
confirming the validity of this method. The effectiveness of this method was demonstrated by this
analysis results.

1 RNA



@1 RNA

@

@

@ O

@

@ O

@

RNA

101

UMAP_2

-5+

1 RNA

1 RNA

RNA

RNA

10



@

UMAP_2

®

Log(expression)+1

Log(expression)+1

1

RNA

RNA

-
o~
o
L
7
T T T T T T
-6 -4 -2 ] 2 4
UMAP_1
CTSW .
linage 1
— sarcoid
== healthy control
linage 3
= Sarcoid
== healthy control
0 5 10 15
Pseudotime
ID2

linage 1
— sarcoid
—— healthy control

linage 3
= Sarcoid
== healthy control

Pseudotime

Log(expression)+1

Log(expression)+1

PLACS8

10
Pseudotime

ANXA1

10

Pseudotime

15

15

linage 1
— sarcoid
== healthy control

linage 3
= Sarcoid
== healthy control

linage 1
sarcoid
healthy control

linage 3
Sarcoid
healthy control



Akihiro Nomura, Hideo Matsuda 12

Identification of Lineage Markers for T Cell Immune Dysregulation in Sarcoidosis using Single- 2022
Cell RNA-seq

International Journal of Bioscience, Biochemistry and Bioinformatics

DOl

Kosho Murayama, Hideo Matsuda

A Method for Detection of Markers for Epithelial-Mesenchymal Transition based on Single Cell 2022
Transcriptomic Data

Proceedings of 12th International Conference on Bioscience, Biochemistry and Bioinformatics 57 62

DOl
10.1145/3510427.3510436

2 0 2

Takumi Adachi, Junko Yoshida, Shigeto Seno, Kyoji Horie, Hideo Matsuda

Cell trajectory inference for revealing differentiation process of mouse stem cells using single cell RNA-seq data

28th Conference on Intelligent Systems for Molecular Biology (ISMB)

2020

Shuhei Yao, Hironori Shigeta, Shigeto Seno, Hideo Matsuda

A study on novel estimation method of cell differentiation lineage by single cell trajectory inference

27th Conference on Intelligent Systems for Molecular Biology and 18th European Conference on Computational Biology
(1SMB/ECCB)

2019




(SENO Shigeto)

(30432462) (14401)
(ISHIT Masaru)
(10324758) (14401)




