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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
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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.

Supplementation. In principle, the course will be conducted face-to-face. If students wish to take the course remotely due
to the coronavirus, please contact the instructor in advance.

v
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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.
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BERZDERE O FHBEXE / Fulfillment of Course Goals (JABEE ES&ERIB D &)

| IO | Ak

REEHEEE Course Plan

No. 18 H Topics AZA Content
1 B | HErFaiEsT 1 Excel & R TEAMAEOEH -IRTE, DEO M EEMT 2 HEEFR,
& | 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 | BETF R0 2 RT/ VNI ANY O RIREZERT 2 HEEFIN,
& | Statistics 2 How to use R to conduct non-parametric test.
3 H | $ErFa08ET 3 WROECFREBINTOERT — X CHELZERTEZ RS B0, BHEICLS p ED
EFEZFI,
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| Statistics 3 How to adjust p-values of multiple test by BH method, for big data of comprehensive
gene expression analysis.
4 B | HetF g 4 RT74 vy —DEERERREZERT 2HEEFER, ZOBRMFEEY—vF b
0¥ — (Geneontology) DT> ) v F X > MENIZIGAT 2 AFEEF SR,
% | 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.
5 B | HeTF T 5 R CERD DI EEIES 25 K% F 3N,
Z | Statistics b Statistics 5
6 B | HETF R 6 R CREEIRZERT 25 EFE. 2 2OREEIFERIRL & A2 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 | BEtF T 7 R CIFRFELIZZERT 255, 2 DOFFHEIGHIEN R L & a7kt 20 % HlTd
5 HETFS,
= | 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 | E-FORIIEN 1 NCBI 7= R=XAbF—7—F®FKH25WLIE BLAST 7B 7 LIk Y BHOER
FOBERIH 2 WMET I/ BERINZRL. K7 0—FF2HEEFR,
% | 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 — & R—2ZH 5 AF L7-A5%Z BT, Clustal BiTH & O RBEBIHERZEM L
ECOIR OFELUE % BB 2 iR & 8%
Z | Sequence analysis of gene 2 How to do similarity analysis of sequences by Clustal program and construction of
phylogenetic tree.
10 B | BT ORI 3 BIETEFIREY 7 b ApE DNA editor # W TIEERY 2 RE L TALEEFE %
Y %,
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 TEELT AT T LAZER L. EXRBRENT — X 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 | B=F ORI 5 python THEEL TR 7 LAEERL. ERREST — R OKXEREEEIENT % EES S
TR,
% | Sequence analysis of gene 5 How to use python to make a program for analysis of big sequence data.
13 | B | #wmEE 1 python ZRAWTHEMFEOERLFR, EEAELTIVXLT7FLAMNILET—
KONFEEIRY £ 5,
Z | Machine learning 1 How to use python to do machine learning. How to do random forest.
14 | B | #W%E 2 python Z ALV TEMFPBOEBZ PR, EWAIE LTI VXLT7FLAMILET—
ZDOHEHEIRY LI 5,
Z | Machine learning 2 How to use python to do machine learning. How to do random forest.
15 | B | £E KRIE
ES

[E1EZt4+ Prerequisite(s)

B | CAEYFEREL, 2ER0RHAFICET2EROERLZTFOZTHEL TVWE I ENLEE L WLWHREATIZERL, RRAICHERR
TERET 5, KEDPCAFERT2H. HRFBICLY Y E—FTSMT2H5E5ICIIEED PCAART 2LENH B,
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 (FEB - EBS)

Required study time, Preparation and review

H | NEETIE, FHmoodle ICTREINZTFRA T v I aHAh, P OBRBBEZREBLCHELZLLRKDOND,
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| ks | In this exercise, students are required to read the textbook provided on moodle and watch the tutorial videos in advance.

B | ZAEIL moodle ICTREINDIDTFOBAT 2HEIETRL,

= | The textbook is provided on moodle.

B | #AFxEREIERELA V., BREOLR— FMEEORNRZHETFMICAV 2, HERKALEHET 2,

Z | 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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