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It is assumed that this seminar will be taken in conjunction with Exercise in Data Science for Life Science Il (2Q). Students
will learn the following in both exercises.

The objective is to learn the actual data analysis in life science using PCs. The main contents of the exercises are basic
statistical analysis, statistical analysis methods of gene expression data, utilization of gene sequence databases, and
machine learning. The exercises include elementary contents of design of experiments and bioinformatics. Students will also
learn how to use Excel, the statistical analysis software R, and the programming language python through this exercise.A
university PC will be used, but if you wish to participate by remote, you will need to prepare your own PC.
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Excel, R, python Z{ER94 2 Z EATE B,
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To calculate descriptive statistics value (mean, variance, standard deviation, etc).

To conduct t-test.

To conduct analysis of variance (ANOVA).

To conduct multiple test of comprehensive gene expression data.

To conduct Fisher's exact test.

To conduct principle component analysis (PCA).

To conduct linear regression analysis.

To conduct nonlinear regression analysis.

To obtain gene sequence data from databases.

To search domains of protein sequences.

To conduct similarity analysis of gene sequences.

To construct phylogenetic tree of gene sequences.

To construct artificial gene sequences using gene editor software.

To doncudt Rodom Forest method of machine learning.

To use Excel, R, python.

i

BEZDERE O HBEX / Fulfillment of Course Goals (JABEE ES&ERIB D &)

| IO | Ak

REHEIER Course Plan

No. 18 H Topics AR Content
1 B | etz nvm 1 Excel & R TEAMABOEH -IRTE, DM EERT 2 HEEFR,
Z | Statistics 1 How to use Excel and R to conduct calculation of descriptive statistics value (mean,
variance, standard deviation, etc), t-test, analysis of variance (ANOVA).
2 B | HETZFR0ERT 2 RT/ VT ANY O BRIREZERT 25 EEFN
% | Statistics 2 How to use R to conduct non-parametric test.
3 H | $EFFR08ET 3 WROECFREBNTOERT — X CHLZERTEEZ RS B0, BHEICLS p ED
IEFEZFI,
& | Statistics 3 How to adjust p-values of multiple test by BH method, for big data of comprehensive
gene expression analysis.
4 B | HETF R 4 RT74 vy —DEERERELRET 2HELZER, IOFNFEEZY—VF 2 b
AY— (Gene ontology) DT> ) v F X > MEITIZIGHET 2 5E %52,
& | Statistics 4 How to use R to conduct Fisher's exact test, and how to conduct enrichment analysis
of Gene Ontology terms by this method.
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5 B | BETF RN 5 R CEMD DT EEIET 2 A 5% F R,
Z | Statistics b Statistics 5
6 B | HETF RN 6 R CREEIRZERT 275 EFE. 2 2OREEIFERIRL &AL 2h a2 T 57
EEF,
L | Statistics 6 Learn how to perform linear regression in R and how to determine if two linear
regression lines can be considered the same.
7 B | HetauigsT 7 R CIRFEIRZEET 2 A 5L, 2 DOFBRERISHIENR L & HkE 20 % ¥l
5 HEEFR,
L | Statistics 7 Learn how to perform nonlinear regression in R and how to determine if two nonlinear
regression curves can be considered the same.
8 B | BT ORI 1 NCBI 7= R—=XAbF—7—FHEFKH5WLIE BLAST A7 7 LIk Y BHOER
FOBERYH 2 WMET I/ BEINZREL, K7 a—FT2HEEFER,
% | Sequence analysis of gene 1 How to obtain sequence data of genes or protein from public database by keyword-
searching or similarity-searching with BLAST program.
9 B | E=F ORI 2 NCBI 7 — X R—2ZH 5 AF L7185 Z BT, Clustal BiTH & O RBEBIERZEM L
ECOUR OFELUE % BT 2 iR & F 8%
% | Sequence analysis of gene 2 How to do similarity analysis of sequences by Clustal program and construction of
phylogenetic tree.
10 B | B=F ORI 3 BI=TFESMREY 7 b ApE DNA editor Z AW TIEERI % fRE L TALTEEFEY %
1ERLY %,
Z | Sequence analysis of gene 3 How to make artificial gene sequence by using ApE DNA editor software .
11 B | B=F ORI 4 python TEEL T AT T LAZERL. ERBRENT — % O KFIEET BT % EHET %
HiEEFR,
% | Sequence analysis of gene 4 How to use python to make a program for analysis of big sequence data.
12 | B | Bf=F OB 5 python THEERT O LAERL. EXKBENT — X OKXBERIIET %2 EHES 2
FTEEFR,
Z | Sequence analysis of gene 5 How to use python to make a program for analysis of big sequence data.
13 | B | #mEE 1 python ZFAWTHEMFBEOEREZFRN, EHAELTIVXLT7F LA MILET —
KDOHFEEEY £ 5,
Z | Machine learning 1 How to use python to do machine learning. How to do random forest.
14 | H | #H¥3E 2 python ZFAWTHEMFBEOERLZFN, BHAELTIVXLT7+ LA MILET—
ZDOHEHEIRY LI 5,
% | Machine learning 2 How to use python to do machine learning. How to do random forest.
15 | B | K& RE
E

E1EZ14+ Prerequisite(s)

B | ICBREYFHEEL, 2ER0OFKAFICEITIEROBRZTFOZTHEL VBRI EHNEE LLWARATIHAWL, RAMNICHERR
TEET D, KFEDPC#FEHAT I, HAEBICEIY VE—FTSNT2H5E8ICIIBEED PCARAETI2HENH S,
Z | Students are encouraged (but not required) to have learned basics of statistics, which had been given in 1st and 2nd years'

courses. A university PC will be used, but if you wish to participate by remote, you will need to prepare your own PC.

RERRNLE (FB - EBS)

Required study time, Preparation and review

H SEETIE, FH moodle ICTRESNEZTHFR NI v 7 %5GH, I OBRBBEIZREL THELIEPKRDOND,
= | In this exercise, students are required to read the textbook provided on moodle and watch the tutorial videos in advance.

HRE SEZE Textbooks/Reference Books

H

HERZEIL, moodle ICTRMINZDTFOBATIHLEITARL,

e

=

The textbook is provided on moodle.
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HARARBRIIEBL ARV, RO L R— FBEOANRE G MICEW 2, HERRLEIZET 5,
No final exam will be conducted. The content of each report assignment will be used for grading. Attendance will also be
taken into account.
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