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(1Q) ¢HETEBTZZLEFHRICLTWVWS, MEBZHE TUTEFES

EGRFOT - 2ETOERE PC ZER L TERI L ZBNET 2, THEBANRIE. EHRZ2OERN LN 2ETF
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DERED R,

| Itis assumed that this seminar will be taken in conjunction with Exercise in Data Science for Life Science | (1Q). 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.
FEDEEFIZE Learning Objectives
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B | 285atE (F9. 28 EEREcto)2EHT 22 LN TE S,
tREZERTDLIEHNTED,

NI EREST D ENTE D,
BRENECTREBITOZERTEAERET 22 LN TE 5,
T4y —DBEERRREARET 5 ENTE S,

ERN DN EERT D LN TE 2,

BEEROT A ERBTE 2,

FEIR (] ~“ﬁ%%%f%é

BERFRINT —EZX—XDoINZEIST S I LN TE S,

R RTERIND FAA VIRRET DI ENTE D,

BT OBLUMERETZT 5N TES,
BLEFEINOREBEZERT I LN TE S,

ByiREY 7 b2 ERL CATEERTENZERT 2N TE S,
FUVELTH LR MK ZHRFEEERT 2 ENTE S,
Excel, R, python Z{ERT 5 2 &N TE 5,

To calculate descriptive statistics value (mean, variance, standard deviation, etc).

B

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.

H]§

BEDZERE O SHEEX / Fulfillment of Course Goals (JABEE B8&EHIH d &)

B IO | ik

REEHEEE Course Plan

No. IEH Topics AZA Content
1 B | BETFamENT 1 Excel & R TEAMABOEH -IRTE, DM EERT 2 HEEFER,
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 | BETF R 2 RT/ VNI AMYy IBIREZERT 5552 F 3
& | Statistics 2 How to use R to conduct non-parametric test.
3 H | MEFFa9sET 3 ERNECTFREBNTOERT — X CRELERTELZEHET 28D, BHEKICLS p ED
FIEFEZF,
% | 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, IOBFNFEEZS—VF Vb
Ay — (Gene ontology) DT> U v F X > MEWICIGHET 2 5% 2.5,
& | 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 H | MErFR0ET 5 R TERD DN EEIET 55 EEF 3,
& | Statistics 5 Statistics 5
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6 H | $EFFHET 6 R CIRERIGZEET 2A kL. 2 DORERIIBERNRL &L Aht 20 %3l 24
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 CIFRFEEIZZERT 255, 2 DOFBFHEIGHIELN R L & Hkt 20 & FlTd
5 HETFR,
= | 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—RFHEFKH5WLIE BLAST A7 7 LIk Y BHOER
FOBERYH 2 WMET I/ BEINZREL. K7 B—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 | BT ORI 2 NCBI 7 — & _X—XXh 5 AF L 7zE5 %= BT, Clustal @76 & O RBEHER % £HE L
ECOIRE 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 | BT ORI 3 BIETEFIREY 7 b ApE DNA editor Z W TIEERI 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 — % O KFIEEF 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 THEELT AT T LAZER L. ERBREINT — % O KBRIEET BT % EHET %
HiEEFR,
% | Sequence analysis of gene 5 How to use python to make a program for analysis of big sequence data.
13 | B | #wmEE 1 python Z ALV THEMPBORBZ PR, ERHAIE LTI VXLT7FLAMILET—
KONFEEIRY £ 5,
Z | Machine learning 1 How to use python to do machine learning. How to do random forest.
14 | B | #wmFEE 2 python ZFAWTHEMFBEOERLZFRN, ERAELTIVXLT7F LA MILET —
KDHFEEEY £ 5,
Z | Machine learning 2 How to use python to do machine learning. How to do random forest.
15 | B | #wmFEE 3 Al & python Z W CTEGDEZIT S,
Z | Machine learning 3 Conduct image classification using Al and Python.

E1EZ14+ Prerequisite(s)

B | CREYFEREL, 2FROKAZICETIEROERZTFOZTHEL TLHIENEE LLAREATIEAEL,
T | Students are encouraged (but not required) to have learned basics of statistics, which had been given in 1st and 2nd years'

courses.

BEBEATE (78 -

Required study time, Preparation and review

BE%)

S|

BETIE. FH moodle (CTREEINDITFRENT v 7 %FHA. M ORGBEEZREL TELIENROLND,

-

=

In this exercise, students are required to read the textbook provided on moodle and watch the tutorial videos in advance.

#HR}E S5EZE Textbooks/Reference Books

H

HERZEIL, moodle ICTRMINZDTFOBATIHLEITARL,

e

=

The textbook is provided on moodle.

BEETE D 5iE R VAL Grading Policy

B | BRABRIIERLAL, BEROLR— FEBEONREZIETMICHAW 5, HERRLEIET 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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