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Evolutionary Neuroendocrinology of Fishes
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( Objective )
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To wunderstand the current development and application of
Evolutionary endocrinology in fishes.

(

A

Prerequisite )
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1. Introduction.

Comparative and evolutionary endocrinology
Bases of vertebrate phylogeny.

2. Gene and genome duplications.

3. Neuroendocrine axis in vertebrates.

General description. Origin and evolution. Specificities of
brain-pituitary functional anatomy in teleosts.

4. The gonadotropic axis and the control of reproduction.
Components, origin, evolution, role and special features in
teleosts.

5.The thyrotropic axis and the control of development,

metabolism, migration, metamorphosis.
Components, origin, evolution, role and special features in
teleosts.

6. The somatotropic axis and the control of growth and various
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other functions.
Components, origin, evolution, role and special features in
teleosts.

7. The corticotropic axis and the control of stress, metabolism
and other functions.

Components, origin, evolution, role and special features in teleosts.

B RE S | R(E R
(Teaching Methods ) | # | Oral presentation(Lectures in English)
I~%%E0 Lk
( References ) # | Journal paper
S s mEBRR Pl REERER DB
( Syllabus) # | Base on the lecture schedule
R s = A i)
(Grading/ Evaluation ) # | Class report

A~ e (http s /)
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Biological Image Analysis with Al
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girk 3 N2 3
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& [3E 13 4] iE B
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CRKE PR
Obijective )

B XAFETE L Y SRR L SR A R
Glicdp PR A A R R e ARG A L E Z IRk
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With the declining cost in digital image acquisition, labor force and
human bias is the new bottleneck in image processing nowadays.
This course is the application level of the three-stage Al courses, aiming to
apply Al image analysis to aquaculture challenges, and to elevate students
from the level of “knowing” to the level of “au fait”. This course will
teach students with life science background who would like to
comprehend the principles of image processing algorithms. In
addition, machine learning algorithms will be used to track and
analyze the image of aquatic animals. This course is designed for
biologists to focus on more details of biological image processing,
automation plugins/marco coding with ImageJ and cloud Al sever.

A .

(

Prerequisite )

FRBE A A FELBmELAFT TN T AHS PR
FeJ2 2 B R

5

“Practice for AloT Fundamentals” or “Fundamental Digital Image
Processing for Life Science” are recommended

(

KM
Outline)

1. Imagel FIJI 82 A 47 $ic 48
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3. 2 Al K TE LT
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1. ImageJ F1JI software

2. Machine learning algorithm
3. Cloud Al setup and analysis
4. Mini projects

T HE
( Teaching Methods )

Sfpit o TR MR Z B A wd it

5

Lecture, computer lab and group practical

\\\?{r

?,r N

>
ki A=

( References )

McAndrew & Wang & Tseng %] & & /% ¥ (2010), & o
$c =8 o=@ Introduction to Digital Image Processing with
MATLAB Asia Edition

5

Chris Solomon and Toby Breckon (2010), Fundamentals of Digital
Image Processing: A Practical Approach with Examples in Matlab.
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( Syllabus)
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Week 1: Introduction to image analysis

Week 2: Basic operation of imageJ FIJI

Week 3: Programing in imageJ FIJI

Week 4: Online resource for imageJ FIJI

Week 5: Decision tree algorithms

Week 6: Clustering — KNN and K-means algorithms
Week 7: NVIDIA Jetson Nano Developer Kit

Week 8: Image reading, upload and YOLO

Week 9: AZURE online Al server

Week 10: Image recognition — CNN algorithms

Week 11: Image recognition — tracking and shape

Week 12: Image classification — PNN algorithms

Week 13: Image classification — Color of product grading
Week 14: External speaker: challenges of Al image analysis

14




Week 15: External speaker: smart road for leopard cat
Week 16: Aquatic animal tracking for small tanks
Week 17: Smart fish feeder

Week 18: Project presentation

40% AT B T I
¢ 30% Bk B ITES
N R 30% AL 5 A

(Grading / Evaluation ) 40% Group practical
# | 30% Final project

30% Final project presentation

N~ ienk (http @ //) | https://tronclass.ntou.edu.tw/

ABARL W LA AT ERTERL TS

FE%i(Remarks) FC A1 e it Apis & 718 fg 2t — Z PRFrcide s 2R At
a1 Eﬂuﬁff '—)ﬁ: whIE )N JF%%EF ;J ——Fﬁ 'E)*p%ﬁi~)ﬁi F%ﬁi
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L f (F2) Application of genome editing in the gene therapy
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( Objective)
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APFEREALE A B BEMR Y i o AipiAr 0 B
1 ¢ * CRISPR/Cas9 A Fl 4B itr e 3L Flin g F env st B * o

i

The development of genome editing tools is capable of modifying specific genomic
sequences with unprecedented accuracy that has opened up a wide range of new
possibilities in targeted gene manipulation. In particular, the CRISPR/Cas9 system,
a repurposed prokaryotic adaptive immune system, has been widely adopted
because of its unmatched simplicity and flexibility. In this course we discuss
achievements and strategy of CRISPR/Cas9 genome editing in diseases with

special emphasis on its potential use in gene therapy of these diseases.

= i@;}ip
(Prerequisite)

&

ﬂgi_kg

T\4

EEEES

5

Introductory courses on general biology

S EH A
(Outline)

i

HA% 52 34 3% 1T CRISPR/Cas9 z it ~ guide RNA %3+ ~
insertion/deletion ;g %= homologous DNA repair 3 % F]i5% 2. 2
FlGE f e w2 o A ARHEE AT FEL 2 o

m

This course addresses technology of CRISPR/Cas9, design of guide
RNA, detection of insertion/deletion, homologous DNA repair in
genomic mutation, delivery system in the gene therapy. In addition,
focus of special topics on advanced knowledge of cancer biology and
related biomedical research will be performed.

A AL

P BRRE RE T
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(Teaching Methods)

i

Lectures and classroom discussions: mandarin

I~%3%p

A T

(References)

5

Journal: Cancer Cell, Cell, Nature Medicine, Nature Biotechnology,
Nature Cell Biology, Gene Therapy

A RFER

Fliv: HFEAR

2/3 i : CRISPR/Cas9 & 12

4/5 ¥ : guide RNA %

6/7 i¥ : genome editing & {Hip] T
8/9:iF : RBAFHDR 24
10/11 3% @ A FlgEw > 2
12/13 1% @ A Fliak |

14/15 % © A FoaR

16/17 ¥ @ A Flia R 1

18 : #H kit

>
»

>
»

>
»

>
»

>
»

>
»

>
»

>
»

>
»

( Syllabus)

5

Week 1: Introduction: an overview
Week 2/3: CRISPR/Cas9

Week 4/5: guide RNA

Week 6/7: Detection of genome editing
Week 8/9: Homologous DNA repair
Week 10/11: gene deliver system
Week 12/13: gene therapyl

Week 14/15: gene therapyll

Week 16/17: gene therapylll

Week 18: Concluding Remarks

HAZaHFEL > HYNRE 2B HH2Z LR -

(Grading/ Evaluation )

i

Term paper and the performance in classes

N~ =ne (http i /)
( Web Site of Lecture Notes )

Tronclass

# 3

(Remg?ks)
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ML 2)

Python, biopython 22 galaxy i %2k 148 0 73d% %

AT LA (F2)

Python, biopython, and galaxy for transcriptome analysis in easy
steps

HAE RS GER) ot it BE A
B3k 4t SAPETELIFPHE L | Py e
Frk 2 P 2
VY M- &ge (IR Y: Bl | &I T = 506507
& [3E 3 W] Ei
Ry B AIRTRY BRARS R R RN 4
‘ rHAERERNA
AGpARiR iR 2 Paritie 2 B e 4 2§ 4 0 01 python & 7
: 2 LB ES N R A4 F T - biopython £&s2 DNA ~ RNA
fodv frepython 1 & cgalaxy 4§ ik T2 FIF2 5 7
WAL o ABAERI LA FF AR BT S o
- “KEP This course is designed for students that have some background in biological
(Objective) sciences but very little in computer programming. Python programming will
practice in easy steps. Biopython is a set of freely available tools for biological
# | computation written in Python. Using biopython, sequences of DNA, RNA or
protein are easily handled in python programming. Galaxy software framework is
an open-source application. Galaxy will be used to analyze transcriptome without
informatics expertise to perform computational analyses through the web.
FNe TR FEALLey
(Prerequisite) ¥ | Introductory courses on general biology
i H § 73234k (¥ i@ * python - 12 biopython tutorial £ % biopython -
4 | % NCBISRA F 7% /4 45 transcriptome ® &t i@ * galaxy o
= RHAH Python programming will practice step by step. Learning biopython
(Outline) will follow the tutorial in the biopython web site. Sequence Read
# | Archive (SRA) will obtain from NCBI. Manipulation of SRA will be
performed in the web site of galaxy.
S, SRR S
( Teaching Methods) - . . .
# | Lectures and classroom discussions: mandarin

18
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WEB SITES: PYTHON, BIOPYTHON AND GALAXY

( References)

B

WEB SITES: PYTHON, BIOPYTHON AND GALAXY

A RFER

»

P L3 AR R

; 2/3 &% © python: read/write

. 4/5 1% ¢ python: csv and xml

. 6/7 i¥ © biopython: sequence

. 8/9 i¥ © biopython: blast/xml

> 10/11 i © galaxy

» 12/13 ¥ ¢ SRA: de novo assemble

» 14/15 ¥ © SRA: model organism

; 16/17 i : DIFFERENTIAL EXPRESSION
18 ¢ B At

»
>

»
>

»
>

»
>

»
>

»
>

»
>

»
>

»
>

(Syllabus)

B

Week 1: Introduction: an overview

Week 2/3: python: read/write

Week 4/5: python: csv and xml

Week 6/7: biopython: sequence

Week 8/9: biopython: blast/xml

Week 10/11: GALAXY

Week 12/13: SRA: de novo assemble OF TRANSCRIPTOME
Week 14/15: SRA: model organism

Week 16/17: DIFFERENTIAL EXPRESSION

Week 18: Concluding Remarks

= NFEE S

PRE DR R S B AR e

(Grading/Evaluation )

®

PROGRAMMING SCRIPTS AND RESULTS

A~ en (http: /)

( Web Site of Lecture Notes )

Tronclass

==
(Remarks)

19




M2 8558 108 §2R Y 2 FHHBRHFALTHL

A EH (P 2) PHRERY

L f (F2) Laboratory internship

FAEAH (FR) BK T gR sk g
= R AP ETLFHNE 23S SEa) % -
ok 1 LN S 2
RV e []- 43 B3R Y3 A S AN LRI
& J3E 13 W) Eig

P i 4

ERRGRBFL EoBam RN
B RIS AR P AR
rEAEEERNA

- " RKEPH
( Objective)

Ao FAFRAAEN IR SRS oy S e
FrMEpEE o A F Y R~ AP iR S
it - FARMLEPEFEL DG BN R oy
Vo4 PRGREEA TR - A2 FRAEOF Y RE] L TF H
WAZRMAY R

5

Freshmen and freshwomen often lost their momentum in
learning knowledge from textbooks owing to the hardship in
their high school periods. This class provides the students with a
platform for internship in the laboratory to re-ignite their
enthusiasm in the life sciences and enhance their motivation in
the learning in their second and third year of study. This class
also severes as a good primer for the required study in the
laboratory in the third year.

AP
( Prerequisite )

&

TR SIS S STRLE- & T

B

Introductory courses on general biology or chemistry

. REREAER
. RERERY
AHEFHL
. REREREH

5w N e

20




1. Introduction to laboratory
- 2. Laboratory internship
" | 3. Report
4. Discussion
I, PIRAERERY UL 02 RS
Teaching Methods . . . . .
( 9 ) # | Laboratory internship, oral and written report, classroom discussion
¢
I~%330
( References) =
¥l FHAEAE
B8 FmERY
0% 1Y rEggEL
Pl % 1016 - P& ERY
5 17% 1 kv EEFEL E%
% 18 1 R v BRI L E
A RKEER
(Syllabus)
Week 1: Introduction
Week 2~8: Laboratory internship
- Week 9: Oral progress report,
" | Week 10/16: Laboratory internship
Week 17/18: Oral final report
Week 18: Oral final report
S gmpa g PRI EE  KEIRE FE R AR
(Grading/Evaluation ) - .
# | Term paper and the performance in classes

N~ eg (http: /)
( Web Site of Lecture Notes )

N/A
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=
( Remarks)

AR gAREP EE

Vi Bie - L epg -

Qg 5 (97) L ~FKTPHAART IR

Fer - FARME P EFL PG BREY 8L 1
Y& FREFL A A FRHF T RF 2T
MU X Z BARAT Y R

@ar-tFHEADEEFRRILE  FL7 e F ERRE &
FTREFV -

(A)ig et b3t A RERARUBR > ARETEDER -

O)F A lickd 2B EXF2 4B GEFHL o

(6)F A% 2 3% BiE ~ 24 APF K k) TiEee, g4 -
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EIEE

EEAT ACED

RN

EA ACRD

Molecular Ecology

FeA A (FR5) M3401305 PRI rEY
e S AEA PR AT L= S e ] AL T &%
g ok 255 S 2] P
T H & 3= TR 1% 8
& [3E 1w E g
Sh Y A K, H 4 ¥ Ch Y Ak % ,i, N . f" N SN
P (iR Ay | PRREFT MEEL P RL BB
N . (s EAE (A E2FTRZEY [JREL 52
5 A W
T TR i

Aty BRI R A BREBT R Y 23 Bl S 2 PR

o
- REP il
( Objective ) 5 | This course is for introducing how molecular techniques can be
) used to tackle various ecological questions.
¢ L4 38 4 i
EENF fd25F -2t 7
( Prerequisite ) - . . .
® Biology, Biochemistry
AEARRAN L PR TR F he 3 4 P KB R
4 v B R A DNA 25 - ficlEk G E D BT E B oy K2 A
(NGS) » % j348 & 462 fKAL » bl4e' Fofbdy 4 2046~ 222 -
APAFEAR S FERRE P ERGHGE -
= FH This course will introduce a variety of molecular techniques,
(Outline ) from traditional protein electrophoresis, DNA direct sequencing,
and microsatellite selection to the newly next generation
® sequencing (NGS). These techniques will be explained how to
apply on different ecological topics, eg. cryptic species and
phenotype, hybridization, gene expressions, adaptation and
phylogeography etc.
4 IR REFEFTHRE RS
T~ KE 2 ?{7}5,]‘ ®5 1 A |
( Teaching Methods ) o _
= Textbook and papers reading
, v AF A
A
(References ) . Molecular Ecology, J. R. Freeland, S. D. Peterson & H. Kirk, 2nd

edition, 2011, Wiley-Blackwell.
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>
~

1% » 32 B8P A

2 B9 FRLA

3 ksl DNA-I

4 3% kx4 DNA-II

53 ¥ PAFHRRN B

6 it ﬁqﬁ&#ﬂ“ﬁ’fj’; TP

T MiEk GENR

8it: HEIEAH 4

9it: HEIERAE A

10%: Zaps

11 i¥: DNA £ & 7]

123 25 205 M %

133F: A 3EFI“ MG 4%

14 3% 2N %

15iF: 4 e L7 5 (7%

16 i¥: A F)4&R
FF
4

>
~

>
~

>
~

>
~

>
~

17 3%F: AFlleéE-td ~ 2R

PN Y
# 18 i%: v Ep R

( Syllabus)

E N N A T T N

Lecture 1: Introduction on Molecular Ecology
Lecture 2: Protein electrophoresis

Lecture 3: Mitochondrial DNA-I

Lecture 4: Mitochondrial DNA-II

Lecture 5: General nuclear genetic markers
Lecture 6: Techniques of DNA footprints
Lecture 7: Microsatellite selection

Lecture 8: The theory for estimated parameters |
Lecture 9: The theory for estimated parameters 11
Lecture 10: Written report

Lecture 11: DNA barcoding genes

Lecture 12: Phylogeography

Lecture 13: Evolution and phylogeny

Lecture 14: Interbreeds

Lecture 15: Ecological interactions

Lecture 16: Gene expression

Lecture 17: Genome screening-Next Generation Sequencing
Lecture 18: Oral presentation

5

v 2 o 3R -40%, v ERARE-40%, 4R 5-20%

= \;J‘——EL_":;\

(Grading/ Evaluation )

5

Written report-40%, Oral presentation-40%, attendance-20%

A E ae (http /)
( Web Site of Lecture Notes )
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EEAT ACED

EA ACRD

Invertebrate Zoology

AT (FEL) M3401306 PR T VA
e S AEA PR AT L= S e ] AL T &%
KEFE2ERS .
A BN 3]
ok P R 1 8 A ek e
F ¥ H & B 2t ' 1% 8
& [3E 1 E 02
AR 4 J2 H 4 R N 4 4 R 4( ‘Agt‘ NS T N i i N S :
prosd (sifpms <oy |WPIEEEREIES LIRELE S0 H SRR
o b i JaFE2E JREAF TR GEY JAEL P2
EESE =T '
T 8 7k L
s | RS A0 RS O S s R A2
, Z g4 RLTRE 2 BB o
- RED SoRRREAAE —
( Objective ) This course is for introducing the systematic classification of
#E invertebrates, their anatomy, physiology and ecological
relationships in the environment.
¢ i 4 F
S FL2s%
( Prerequisite ) . .
& Biology
AIRARHRL B A G L ST R KR A BT
g’ B ASHE PN A A8 A foa i e A
¢ o FRELBVERDE TGS LR REREA > -
R IR HREF {0 fRLGEFELF -
Outline . .
( ) From the Protozoan to the Metazoans, this course will introduce
e their morphological, physiological and ecological characteristics.
) Experimental class will emphasize on observing and dissecting
local Taiwanese invertebrate specimens.
S N . 3 X P B 22 o
R, SRR R AR E R
( Teaching Methods ) . ) ) . : :
= Textbook teaching, specimens observation and dissection.
¢ O e 4
i~%tER
(References ) e Biology of the Invertebrates, Jan A. Pechenik, 7th Edition, 2015.

McGraw-Hill.
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( Syllabus)

N N N N N
> > > > >

>
~

E I N N A T T A N

1:%F:
23 &
3iF:
4 3%
S iF:

6iF: A

7 i
8 iF:
9 iF:

10 iF:
11 :%F:
12 ¥
13 iF:
14 %
15 iF:
16 i¥:

17 %

18 i%:

LS
S o8 LR
.
A e P
Fl 52 B 45 22§45 8 45 F°
Wb R BB g ST
WAy H g
B A E e -
oA B 4 -1

Be

S

S L

SUS RN

Hep s rkeng § b i
FRL B 4

B S P ALl N RS B
CEFE A T
U

U5 22 TR o e
5 \

L a? b

2l

5

Lecture 1: Introduction and Environmental Considerations
Lecture 2: Invertebrate Classification and Relationships
Lecture 3: The Protists

Lecture 4: The Poriferans and Placozoans

Lecture 5: The Cnidarians and The Ctenophores

Lecture 6: The Platyhelminths and the Gnathifera

Lecture 7: The Nemerteans

Lecture 8: The Molluscs -I

Lecture 9: The Molluscs -II

Lecture 10: Mid-term exam

Lecture 11: The Annelids

Lecture 12: The Arthropods -I

Lecture 13: The Arthropods -11

Lecture 14: Special Invertebrates

Lecture 15: The Echinoderms

Lecture 16: The Hemichordates and Protochordates
Lecture 17: The Reproduction and Evolution for Invertebrates
Lecture 18: Final-term exam

= \;J‘——EL_":;\

e

3R 2 -40%, © FFAR2-40%, A % -20%

(Grading/ Evaluation )

5

Written report-40%, Oral presentation-40%, attendance-20%

A E ae (http /)
( Web Site of Lecture Notes )

=
(Remarks )
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The Application of Bioinformatics in Marine Microbiology

A () M3401307 PR R
e S AEA PR AT L= S e AL T &%
g e ik 3F~ tFFIEK 3] pF
Yy g B iy 14
td»/ Ij ‘;—JJ éfj
‘ [(JRFEAPFAFAFE [(JREAPF A0 120G E R
AN ¥ vRE5 x4
% Eb‘ A(Lr‘#h 5 AF 8¢ ) it [JaFE2 iy [JaFr2 Tk iy .;;;;'3;4,Jrﬂ i
B 2l
! 2Tk
RIFEBUE TR RiEb @Y AL T Y T F

- ~KEP &
( Objective )

T ETE W A 0 doie BEIE ﬁrz SRR A mﬁ’(-f}%ﬁki’éﬁ
FaAFE E& > MRV MERE T RI AP T W E
447' * > TEEAMAHE DRF - 2470 1 R
ERITORFEHRN LS TG

Z‘w "b m;:.}pa °

Recently, high-throughput sequencing has been widely used in
various scientific fields. As information continues to increase, it
IS very important to organize, summarize and use this huge
amount of data. In this course, students will learn the application
of bioinformatics in marine microbes. Through the related
publications reading, analysis, and practical operation of the
software, students will have a preliminary understanding of
biological information.

A
( Prerequisite )

&L

5

Non-prerequisite

KM
(Outline)

SRS EAMG Y RA S RH L 2T a 2 3
R RAA A Pk 3 R RTH L TR
Ap BE g Ag o

#

In this course, we will read related papers and textbooks 1. To
introduce bioinformatics 2. High-throughput sequencing in
marine microbiology 3. Operations related to bioinformatics
packages.

T~ RKE D2
( Teaching Methods )

e A d s LATH

5

Sharing current publications, Topic discussion
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I~%33E0
( References )

1. The biostar handbook: bioinformatics data analysis guide (2"

v
Edition, 2019). 2. fHEAzR 3%
e 1. The biostar handbook: bioinformatics data analysis guide (2™

Edition, 2019). 2. Related publications

( Syllabus)

SRR N

1 PAEIFFR - GPRRELF TR
2 A FHF TP RY

3k FUBRAKREN SH BT

45k 3 FPFR KR dom B E@?

5ik: 4 b R eph % 15

61k % 3t

i %

81! % 1

93k %

S A A A A N

N N
» ~

>
~

SR L B A

10 3% %> KO 4
113%: %> 5L 4
12 3% %> BI04
13 3% %> BT 4

Er I N

Z 3R 14 43 Package § Sk 1T
14 #F: i@ B ¥ & * Packages
15:%: Ap R g iz % %

16 3F: ## + 2 AF TR A 47

17 i¥: RNA-B| B & 7

18 iF: # A4F 4

EAE A
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A L (P %) BEEA MR RS L T
RS WETD Advanced marine zooplaggégrllacr:](l)(ltjgsne. Plasticity of gelatinous
At GRER) P T
N G A PRT g AT B AL | 1 5L
¥ 3& L t R 3] P
7YY g 23S TR 1% g
& [ 13 W) E 0
[JaFE2 a5 8 [Jardd d sy 2a iz gt
Frow g 4 W2 [(JRFEAFFTRhGEY JRFEAPF 2 2%k
s

T DT IR R R L P
BRI (R B I T i s R

- “KEPIE : — )
( Objective ) To reveal main factors to the biological tolerance of gelatinous
# | plankton and their behavior response in deteriorated ocean condition
(change ocean scenarios)
SN IR i sE R ek A o

( Prerequisite ) ] )
® | Comprehensive background knowledge in culture zooplankton

EERBET ] ABIERT e WF A B iE LR
Z KM £ g & K hF i o

(Qutline) _ | Conducting empirical study a physiological flexibilities on various
conditions, resilience, and responses as a prey or a predator.

i

1.2 & 2 Powerpoint 2. % F % & 2 B4 5 1 ~ B # 2 DVD -
P25 EFABTHR - HH I e AL
3L S B iFonT B (Lo

1. The course contents are delivered primarily through Powerpoint
L L& A slides with texts and diagrams, and occasionally supplemented
( Teaching Methods ) with DVDs.

2. The course is conducted in English, and the instructor will speak
in a slow and clearly articulated manner. Ample pictures,
diagrams, and videos are provided to capture the students’
attention.

3. High-speed photography equipment and microscopes are
provided for the observation of zooplanktons.

i

Lucas, C. H., Jones, D. O., Hollyhead, C. J., Condon, R. H., Duarte,

I~%3F0P s | C. M., Graham, W. M., ... & Regetz, J. (2014). Gelatinous
( References ) zooplankton biomass in the global oceans: geographic variation and

environmental drivers.
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i

Lucas, C. H., Jones, D. O., Hollyhead, C. J., Condon, R. H., Duarte,
C. M., Graham, W. M., ... & Regetz, J. (2014). Gelatinous
zooplankton biomass in the global oceans: geographic variation and
environmental drivers. Global Ecology and Biogeography, 23(7),
701-714.

» s REER
( Syllabus)

»
>

RE N S A 8 K

D23 AR SR s 8 ek
0 33 L RAER D TR R
DAk SR P oEs S foeniT A B L %
EECRETS TN AR L At

C 6% R &RARS

7% C R EEP

P8k LA EA PenBl T v et

N ECIHE TR

103 P K EFHRTF A
113 R RiE

12 3% @ 3 Ao T AL L ch ¥
13 : 4453t 1§ 9 Apfenpl
143 0 2408 p B fow fF A 47
153k © W24 7 e % 3

16 @ g4 73R4 2 %

173 A

»
>

»
>

»
>

»
>

»
>

»
>

»
>

»
>

»
>

»
>

>
~

>
»

>
~

>
~

>
~

>
~

5

Week 1: Introduction & Syllabus overview

Week 2: Marine zooplankton association in ecological view
Week 3: Physiology of zooplankton & sampling design

Week 4: Behaviors of zooplankton & plankton in relation to fisheries
Week 5: Collection ecological factors & sample collection
Week 6: Pilot experiment proceeding

Week 7: Official holiday

Week 8: Marine organism association, response, and regulation
Week 9: Mid-term examination

Week 10: Setting the experiment and begin

Week 11: Experiment proceeding

Week 12: Design to applications of statistics and visualizations
Week 13: Biostatistics: measures of central tendency

Week 14: Biostatistics: correlation and regression analyses
Week 15:raphical representation & Interpretation of results
Week 16: Presentation & Report the achievement

Week 17: Final examination

TR EFTH EBE

(Grading / Evaluation )

B

Experimental design; conduct experiment; write up manuscript
lecture

N s e (http /)

( Web Site of Lecture Notes )

=
( Remarks )
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AT LA (E2)

Molecular Evolution and Phylogenetics

e S (k5 PR T Wi d
e S R Y L= S e AL - E%
g2 ¥k 28~ Bk 2P
7YY g 23S TR 188
& [HE 1w E 03
IR BEEEEFCEET N FREEICICIS-INETE TR TR S A
s i C) i 3 F e w5 [T 2 2 b2 Bk EPH
PO ASARALEEE ST MGG RY DA 22 B .
. ?%% EJ *%l_ ¥ P ¥
( Objective) e This course will introduce the theories and analytic methods in
" | molecular phylogenetic studies.
BN N ST SR Y -
Prerequisite . . . .
( k ) % | Biology, Biochemistry
BAE A IR ARG M hauEARY > FE 24797 7 DNA &
s | B A By A s TUF RN o AFARR-f BEHERGM &
A2 EE IR E A AN TR A T R ITE L By R
L BEA PSP IF o
o HHA S FLREA 1
(Outline ) To analyze the obtained DNA or protein sequence dataset is one of
the most difficult tasks in molecular phylogenetic reconstruction.

% | This course will introduce the theory behind molecular phylogenetic
analytic methods, and hand on practical operation using computer
software to analyze dataset.

& 3 4— N o = = 2 T ,“( T ﬁ‘ N
r \‘?{%‘3_’7/; v ?{fiﬁ Pifﬁéfﬁ‘ié??”mﬁh@ﬂ%
( Teaching Methods ) . ) ]
® | Textbook, papers reading and computer software operations.
Pl AT R ARG
i~%tER
(References ) e Molecular Evolution and Phylogenetics, M. Nei & S. Kumar, 2000.

Oxford University Press.
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11 3%F:
12 %F:
13 iF:
14 i3
15 :F:
16 i¥:
17 %
18 i¥:

>
~

>
»

>
-~

>
-~

>
-~

>
-~

>
-~

1 A HGEEGA

; 2k DNA B 7] 1 2 fcdp# 5

> 33 17 P # & Modeltest 88 /4 5
R CRP Y ¥ spt L 15 RES

53 MMM GHNTE - k92

D6 ik FLMGR AT E -B L AP IR

T3 A ApuE R A LRk T
8ik: MG GHNFE-L FE 2
9:ik: F o R4

10 ¥ MLk B (AR R

AR F T E
“Beast” #ic#8 /i fp 4% 1T

A5 i A A FE B E 22
AR T

bS] B D el =
“Arlequin” 8% i

i BARRE 2 RN G
v EE4R 4

Lecture 1:
Lecture 2:
Lecture 3:
Lecture 4.
Lecture 5:
Lecture 6:
Lecture 7:
Lecture 8:
Lecture 9:

5

Lecture 10:
Lecture 11:
Lecture 12:
Lecture 13:
Lecture 14:
Lecture 15:
Lecture 16:
Lecture 17:
Lecture 18:

Introduction on Molecular Phylogenetics

Evolutionary changes of DNA sequences and alignment
Nucleotide substitutions and Modeltest introduction
Phylogenetic inference: Distance methods
Phylogenetic inference: Maximum parsimony methods
Phylogenetic inference: Maximum likelihood methods
Maximum likelihood software and operation
Phylogenetic inference: Bayesian inference

Written report

Accuracies and statistical tests of phylogenetic trees
Molecular clocks and evolutionary time estimation
“Beast” operation

Ancestral state reconstruction

Species delimitation

Genetic polymorphism and evolution

“Arlequin” operation

Population trees from genetic markers

Oral presentation

(Grading / Evaluation )

vl wIRE-40%, ¢ ERaR L -40%, d A 5 -20%

5

Written report -40%, Oral presentation-40%, attendance-20%
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PR AL (¥ )

Applied Phycology

FErE A GER) BHRF Lie A
[ AR PPEREIE R L el ==
ok 2 N3 S 2
7V M- A 3Ae L% % % LS -
& [3F 13 W i3
BA LA SR AL IE A #(0~100)
1. AAHEAEz B XS B4 90 o
2. Wit B A ¥m2F %4 __ 75 o
P g 4 . AEAPPHMNAF T TR EEF A/ _80 -
4. BEA P EAEFR 2R/ _15 o
S.AEAIyiMARLIRES ~FVI ARG 5 -
6. A€ B {fac 4/ 75 -
V| IR AR R AR b chdE s B A Y
R %%B * ... | To understand well to characteristics and propagation and culture
( Objective) k3 .
technology of marine plants
¢ ] B 5 Rk v 4 N 4 Ak 3 sL
= RBEE ;oancal izrpiolojy and Deilofmenjtf iology Environmental
( Prerequisite) ¥ _ ’ ’
Science
SRS S ¢ U RERRE R chici
(Outline) # | Text and materials prepared by teacher
VN <& I voldEE o FY
(Teaching Methods) | # | Oral presentation and practice
P ARNAFE AR IAFIRE -CRBEME A RFARE
I~%3%30p The Biology of Seaweeds,
( References) # | Seaweeds: Biodiversity, Environmental Chemistry and Ecological
Impacts
A CREER vl EP R (2x]7)
(Syllabus) # | Intensive Lecture (2 days in one month)
~ \gazi-%s\: ¢ ;;*Fik,%g,rgpégg
(Grading/Evaluation ) # | Paper and oral examination

A~ en (http: /)

( Web Site of Lecture Notes )

nnNotes) Notes)

# 3 (Remarks)

3 g8 AR
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Med s i+ 5108822 % 28 P RP RAT L

FREHE (P ) FREE(-)
L () Organic Chemistry
At GRR) BT 3
3 BEABARHEIE SR | PRIy =
girk 3 P 3
VY M- dgde []F ¥ 3% PR 3cdp 2 -89
& [3F 13 W i3
BA LA KA £ L #(0-100)
1 Aa#FmAz %4 o474/ 100 o
2. Muive g @2 R4/ 60 -
P g 4 . AEAPPHMNAF L TR EEF S/ _60 -
4. AE 3 bR e A ¥ g E2 R 44/ _60 -
5. ;‘f*iié‘_#%#ﬂf‘s?é%iijﬁ%‘é*‘ BV A ERg4) 60 o
6. A€ B {fac 4/ 60 -
AGAERA G W EAAFPAAR G R REKET L -
- “RKEPE ¢l A o £ R B B R 2 RS il iEmA
( Objective) TE2FAPFPPEEF S A o
i
EINEIey: BT
( Prerequisite ) 3
2 EkHA S PR B SRR -
(Outline) 3
IR g e IPE: = & %3 U SR RS- O A A
( Teaching Methods) | #
I~%3%30p ® | John McMurry. Organic Chemistry with iological Application
( References) k-
(1) Structure and bonding ~ (2) Polar covalent bonds -~ (3) alkane -
i i (4) Cycloalkanes and stereochemistry ~ (5) Organic reactions ~ (6)
? o RFRR ® | Chap.6 + (7) Review - (8) Midtest ~ (3) Chap. 7 ~ (10) Chap. 8 ~ (11)
( Syllabus) .
Chap. 8~(12) Chap. 9~(13) Chap. 10~ (14) Chap. 11~ (15) Final test
&
S mga g 3 T pFE (20%) 0 BLE (B0%) 0 T =% (20% ) iT¥E (10%)
(Grading/Evaluation ) — 77  (35%) BT (35%)
®

A~ n (http /)

( Web Site of Lecture Notes )

http://www.chem.ntou.edu.tw/wwwroot/index.php

==
(Remarks)

%7 i—‘ﬁgi-g TR
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R d@ari® 108 $ERF-

FH R FALTH £

L (P 2)

SRt rnEttE

A AR (#2)

Food Safety and Legal Liability

et E GRR) BFRKEF B3 e
e 8 5% 2> ERFET YT | BTy -
Fi% 3 B Lk S 3
L - AR LSS
& [iE 13 6] Ei3
_ .%# p . Objective) v 1'1?* ii?f-'%fi-%i?i RS R 2ER |
# | Using Legal Liability to Inform Food Safety Regulation
= N £ B 7FL )] ¢ &
(Prerequisite) &
APARE F LT R
1L s EX 2ni P ~ PRI - BREZLE - RERE
TERE SRFBH - PR L2 ERE
ERRS SZIRE P2 8EATCMERFREELA
(Outline) 3. 8 RX 22 MEIRFP NI AMEHZIEAAM AR LIFT
4. wiRAd BARE R BP SR 222004 R
5. FEaF &8 5% 2205
®
T~ RKEE .S A
( Teaching Methods) # | PowerPoint slides
1. &rsﬁ.;f]: (2018) &8 % 2% B o @AKo S pH o
2. R, wRR, 2R &, §kA, BT, #AF (2019) $
X 2PN EFER)ARIE AP o
st , |3mask, vRET BER FEE RER HFT, #‘?%Efi
" théz sk, HEATI= (2019) a&--& 2P FFE(Z) B AK
( References) 2 o
4. 3% (2018) 2015 T EF A TR LRI &% 2 EAHY
BRicRB - FTER o o
w
1. 8 5% 2 &R LA
2. 88X S R vHIAR
3. s FESsRERIAR
4. R RB~BF S EX 222 R
A REER , > %?'f?""'“ R
(Syllabus) 6. 8FX2MFFELAHN
7. 8RX 2R ELAT
8. 4% 2aAFFELAN
9. # ¢ ¥
10 » A8 X AT RFRTERILERR
1. a a2 2FarRfERlz2 £8 R (§)
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文字方塊
附件8


12. $ 5% 23 gaF IR

13 FH2AHST PR A AR + 2 £33
14, 2 AR 2 3 3 F18 2 24

15.

FramgtrivEme-l
16. ¥ + 8 &% 2503 47-2
17 Fr s &% 25 63%47-3
18. #F 2 4F 2

NEF (30%) ; #P 43 (30%) ; AL (40%)

RN

(Grading/Evaluation )

Attendance (30%) ; Midterm exam(30%) ; Final report (40%)

N~ @gn (http /)
(Web Site of Lecture Notes)
nnNotes) Notes)

%3z
(Remarks)
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Red@Rx 8 18 FERF- FHYRFFARTHE

Ex At LGS, S EA KA R EREF T
LM (F2) Food Cold Chain Management
At (k%) ety (44 H
B 3% 1 o7 SERERGFREFAT Y | By M-
Fr¥k 3 B Ak S 3
L s L S AR gy
[ 13 Y BB
AP A PR RIF I RS HATHEEL 2P o Mgt iﬁd *
- 5% B #(Objective) | ?ﬁ?%w? AR FIL N 0 BB fR AR MNE R
¥
- ~ 2 B # B¢ R
( Prerequisite ) k3
* A F U T RAL
1. 4488 48 k5
2. AgaFnd w2 KH 2 RD
 CEHAE T ls smisgaed
(Outline) ) .
4. Bp hiE £ R
5. A RFE I w
¥
T~ RKEE .S A
( Teaching Methods) # | PowerPoint slides
1. 4 M SOLE M4 inth § S84 ¢ (2019) jmid A 4b¥ 12
HFHEIEEL o RHBREE o 5S¢ o
2. BF B (2017) RAERE - FF 2o 50 o
I~%TF #3 3mfr (2018) #RsEF I RATCH R 2EWMT o A
( References) 3 o
4. ZAldx, 43 (2019) S4afin F BRI ERAL Y R o
5. 381 %(2019) A4ap n KPP H FEAFIRM P R o
¥
1. & F4 48k
2. 8 AR RS
e F:A K AR
4, 3 @A FA4 % N-F %
5. 4 BA S48 M- iE
S I , | SRRl e ARy
(Syllabus) OARERT cLRARIM ()
8. T B34l ) 2 R
9. H7 ¥
10. T B304k B2 Br (H)
11. W%} aud sadein
12, Wb bty BB ERF
13. ¢ e dat i
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14, B # et 4k £ R4E

15. B ¢k it 4k £ R4 (K)
16. A4aARFE* w

17. ¥ /) 2dp 2

18. # %) i

®
SRR SadEy oL NEE (30%) 5 #Y T (30%) ; FRAFR (40%)
(Grading/Evaluation ) # | Attendance (30%) ; Midterm exam(30%) ; Final report (40%)

N ~igen (http /)
(Web Site of Lecture Notes)
nnNotes) Notes)

(Remarks)
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B EFRATE A

R dfhxA® 108 £E4 5

w24 (%)

BREELF BT i

Hode LA (%)

Advances in Applied Microbiology

g GER) BIFRET 5 E &
2 S SEX2BELGERFST T G S8 -
Fr¥ 3 L Nag S 3
] - AR 3AR 23S T RE gy
& [ i3 Y] Fig
S| R A S R R AR RS L R P R
1ITHE A AR
- K g P F%
( Objective) This course is designed for students who are interested in the latest research
# |and applications of response of novel foodborne pathogens for
environmental stress.
A - i
( Prerequisite ) ®
APAEAS BFEF S R RET LR TR %ﬁf’ ol g4
’ 2 BE4 1’)”7}??5&{”"’0awﬁfﬁﬁlmv&r%%‘rﬁrm Ew ¢ HFHRA
DA E SRR )?3/%' A4aTk ) > WAE F o R JHE -
PEZ ATAR R EAE
Z KRB
(Outline) This course was applied to the reaction of foodborne pathogens and
environmental stress. To implement student for connection of related
# | subjects. Pathogens such as Listeria species, staphylococcus aureus,
salmonella spp. Vibrio spp. Pathogenic streptococcus spp., heat-resistant
fungi, spoilage yeasts, and application on antimicrobial agents,
= oRES R S EmETE D RCRE Y § AR 0 R -
( Teaching
Methods ) # | Textbook handout, powerpoint slide made by reference textbooks.
R EERIENTEY Ay < IR ORE R EX
B FRE2019 & pd leskpiy o 4 VR -
244 p Wong, H. C. 2012. Stress Response of Foodborne Microorganisms.
a k]
(Referenj:es) Advances in Food Safety and Food Microbiology. Nova Science. New
® York. U. S. A.
Jay. J. M. 2013. Modern Food Microbiology. Springer Verlag. Berlin.
German
F = rE R & Hc
1 FHALN L
A s BB
AN ¢ 2 | RBRAF ML FLERE 3
(Syllabus)
3| ZMEFHIRARS L5 3
4 ER T EHATERREES ZF 3
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5 PRAFRERS U2 F 3
6 |AHEHETERERS ML F 3
7 ﬁﬂr*ééﬁtpq%“ BRAF R 3
8 R RHEEASTREE S LB 3
9 gy 2
10 AT B S PR 2 A 3
11 e LR 3 73t A RS 2 3
12 FRCA|pE® AP SRR S 2 b F 3
13 B R RGN EP R RS L AT 3
14 | FREAF TR Wilk2 b F B2y 3
15 | 857 WEHEFOCR L L2 Ropd 20 E 3
16 Tk et 3B T 3
17 | S SHREALTH L2 FURR 245 3
18 B *x 2
1 Introduction 3
2 Response to specific environmental stress 3
3 Responses of Listeria monocytogenes to different 3
stresses
A Responses of Staphylococcus aureus to environmental 3
stress
c Response of Salmonella enterica to environmental 3
stresses
6 Response of Vibrio species to environmental stresses 3
# 7 Pathogenic Streptococci to environmental stresses-I 3
8 Desiccation stress response in Cronobacter species 3
9 Mid-term exam 2
10 Diversity and biology of heat-resistant Fungi-I 3
Stress  resistance in the  thenno-acidophilic
11 microorganisms. The genus of Alicyclobacillus. 3
1 The weak organic acid preservative Resistance of 3

Spoilage Yeasts
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Stress responses in pathogenic Yersinia enterocolitica

13 with reference to the stability of the virulence plasmid
in food

14 Response of antimicrobial agents

15 Quorum sensing regulation of pathogenesis and
environmental survival in foodbome vibrios

16 Medical microorganisms to environmental stress

17 Detection of injured foodbome microorganisms by
conventional and innovative methods

18 Final-exam

% (20%) ~ # ¥ 1 £ (409%6) ~ ¥ % 47 2 (40%)

v

N ;I";E 3 ;\.

(Grading/Evaluation) |
®

Quiz (20%), Mid-term text (40%b), final report (40%)

A~k g ey (http://)
( Web Site of Lecture

L=
(Remarks)
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R t85%5<% 108 &R %=

FHHEFFALTHE

w24 (%)

ViR o e

Hode LA (%)

Microorganism in life

g GER) BFKEF 5 E &
= S §RX 2R GEIREYT T B 2Ly -
Fr 3 B Lk S 3
L A B i EEWY
%[5 13 % E 3
AAR R E A A EY AT SR RRFAT R AL 0 2 AT 8 &
¢ %#Brf,@;’wﬁa%#' o B4 E 4 PP M ARG ERE o R E {0 4o
oA T EEE 2E R
- K E PR
( Objective) This course aims to cover the general background of novel foodborne
.. | pathogens and their mechanisms of pathogenesis in life. This course would
* help them to make reports on relevant issues, and to better understand how to
face the importance of microbes in food safety in their lives.
BN NN N
( Prerequisite) =
ﬁ&%%*i%ﬁ@’éﬁ%ﬂ‘%ﬁii’ﬁi%iﬁﬁéfg&ﬁ
FARF RGN 2 LS RERBENF LA HREHR D EE o L
5 B g7 3t ik .;}ia 7 = :Campylobacter - Escherichia coli ~ Listeria + Yersinia
species - Salmonella -~ Vibrio - Shigella species - “f TP A FGY e
A & I R 4~ Aeromonas hydrophila, Brucella abortus - Cronobacter
sakazakii ~ Plesiomonas shigelloides -
= RHAH In recent years, food safety incidents have been frequently reported. To
(Outline) ensure the safety of food for the people, This course aims to introduce the
food borne pathogens in Taiwan: background and latest research, such as the
.. | control, prevention, and pollution in food and environment, detection
* methods. Pathogens focus in life as Campylobacter, E. coli species, Listeria,
Yersinia species, Salmonella, Vibrio, and Shigella species. Novel foodborne
pathogens as Aeromonas hydrophila, Brucella abortus - Cronobacter
sakazakii ~ Plesiomonas shigelloides were discussed
E KR ¢ FRFPTFPUTHRBY - p & E o P fER -
( Teaching
Methods ) B Textbook handout, powerpoint slide made by reference textbooks.
I~%330P PO RA SR E(ER) > 21 FFERE IR
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( References)

1. Arun K. Bhunia 2018. Foodborne Microbial Pathogens: Mechanisms and
Pathogenesis, Mechanisms and Pathogenesis. Second Edition. New York;

3 London: Springer.
2. Brend A. Wilson. Bacterial Pathogenesis: A molecular approach. Third
edition. ASM press Washington. DC
LN [ RS
1 | s&phEda 3
2 | FFA2pRACGREFETEFEREIE 3
3 M A2 RIS EFIEFEREA S 3
4 | RETEE P SRR 3
5 FEPFR P ARE M BEFY 3
6 FELHFARF R EREHAIE 3
T BN E AUREE AT BEAE 3
8 | W kB 3
9 e 2
i 10 | %4 5 3
11 | 3% E - BEE 3
12 | #EGEBA 3
13 | Bj Al A ERBE D 3
A RFER 14 | % N HL Rp 18D 3
(Syllabus) 15 TS E 3
P A2 377 8 R F
0 Fgﬁizfﬁjﬁif:ﬁ ’
FTHTA 8 BREE
Y rﬁj%"%%%;i‘gz?ﬁﬁ"em °
18 H*xy 2
1 Introduction to Foodborne Pathogens 3
2 Enterotoxigenic and enteropathogenic E. coli 3
3 Enterohemorrhagic and entero-invasive E. coli 3
4 Pathogenesis and prevention of L. monocytogenes 3
w
5 L. monocytogenes: Listeriosis 3
6 Salmonella enterica: Pathogenesis and Prevention 3
7 S. enterica: Salmonellosis and virulence factors 3
8 Campylobacter species 3
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(Grading/Evaluation )

9 Mid-term exam 2
10 Arcobacter species 3
11 Yersinia enterocolitica and Y. pestis 3
12 Salmonella typhimurium species 3
13 Vibrio cholerae and V. vulnificus 3
14 V. parahaemolyticus 3
15 Shigella species 3
16 Opportunistic and emerging foodborne pathogens: 3
Aeromonas hydrophila, Brucella abortus
17 Emerging foodborne pathogens-1l:  Cronobacter 3
sakazakii and Plesiomonas shigelloides
18 Final exam 2
¢ ']+ % (20%) ~ #F ¥ 1T ¥ (40%) ~ FF % 3E £ (40%)
3 Quiz (20%), Mid-term text (40%), final report (40%0)

A~ e (http))

( Web Site of Lecture

(Remarks)
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M2 84%+ 8 18 Rep s - FHHPHFATEE

e g (0 2) 8 &R AR
L f (F2) Advances in Foodborne Pathogens
FAesm GRR) FHKE U A
B o & o SE% 2HRGE R i SEa) -
g4k 3 L ik 3
Y Y - AT RS TR HE 8
& J3E 13 W) Eig
%ﬁ%%%§4 A2 Ed ATl s Rm R AT R AR 0 2 A7
ol EETY ABRBG] o FIotF L S MR AR
AT faeim R4 20 6 HiKA P20 8 0% 2enE R 1o
S This course aims to cover the general background of novel foodborne
(Objective ) pathogens and their mechanisms of pathogenesis in life. This course
# | would help them to make reports on relevant issues, and to better
understand how to face the importance of microbes in food safety in
their lives.
- ~Aigfp ¢ ¥ et S
(Prerequisite ) & Fundamental Microbiology
ﬁ&k%iiﬁﬁ@,é'ﬁw&%ﬁi\,ﬁi%iﬁﬁgﬁ
%%6%m*§ﬁp PO R S8R 7 AR
5 T EE o A BRI OR T 7 = Campylobacter » Escherichia coli -
Listeria ~ Yersinia species ~ Salmonella -~ Vibrio - Shigella species - “f
TP A RGT T fEE e AT S I R 7%= Aeromonas hydrophila,
Brucella abortus ~Cronobacter sakazakii ~ Plesiomonas shigelloides -
R (I In recent years, food safety incidents have been frequently reported.
(Outline) To ensure the safety of food for the people, This course aims to
introduce the food borne pathogens in Taiwan: background and latest
research, such as the control, prevention, and pollution in food and
¥ | environment, detection methods. Pathogens focus in life as
Campylobacter, E. coli species, Listeria, Yersinia species, Salmonella,
Vibrio, and Shigella species. Novel foodborne pathogens as
Aeromonas hydrophila, Brucella abortus - Cronobacter sakazakii -
Plesiomonas shigelloides were discussed
E o~ KEE v FRSTFpAFEREY s pmida s Pt iFfEn .
( Teaching
Methods ) ® Textbook handout, powerpoint slide made by reference textbooks.
I~%3%F POIRBRSEMRAFE(FP) 2R £FRF R
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文字方塊
附件8-1


( References)

1. Arun K. Bhunia 2018. Foodborne Microbial

Mechanisms and Pathogenesis,

Pathogens:

Mechanisms and Pathogenesis.

® Second Edition. New York; London: Springer.
2. Brend A. Wilson. Bacterial Pathogenesis: A molecular approach.
Third edition. ASM press Washington. DC
FE= A RiE S
1 S & R E M 3
2 | F A2 HRA SR LS {ﬁrsﬁ,&; 3
3 | 3R RA "ﬂ&ﬁﬁ%ﬁrﬁﬁk@ 3
4 | FEHEE P SRR 3
5 | FHFRIMERES KRB R 3
6 |HEIPAR AP EIFEFIE 3
7 RO NF L ATHRRBE R BRAR 3
8 | WkER 3
9 #e ¥ 2
“ 10 | #YBH 3
11 |3 maF s REE R 3
12 | ®lBG FER 3
13 | Bj- -~ A A FIROB R 3
O KFER 14 | % R EL Rop s e 3
(Syllabus) 15 TSR 3
o SRS :
pokAS
FATA 8 SRR
SO iy gt,ij%r;ﬁ:ﬁﬁaﬁ ’
18 I N 4 2
1 Introduction to Foodborne Pathogens 3
2 Enterotoxigenic and enteropathogenic E. coli 3
3 Enterohemorrhagic and entero-invasive E. coli 3
4 Pathogenesis and prevention of L. monocytogenes 3
7
5 L. monocytogenes: Listeriosis 3
6 Salmonella enterica: Pathogenesis and Prevention 3
7 S. enterica: Salmonellosis and virulence factors 3
8 Campylobacter species 3
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9 Mid-term exam 2
10 | Arcobacter species 3
11 | Yersinia enterocolitica and Y. pestis 3
12 | Salmonella typhimurium species 3
13 | Vibrio cholerae and V. vulnificus 3
14 | V. parahaemolyticus 3
15 | Shigella species 3
16 Opportunistic and emerging foodborne pathogens: 3
Aeromonas hydrophila, Brucella abortus
17 Emerging foodborne pathogens-Il: Cronobacter 3
sakazakii and Plesiomonas shigelloides
18 Final exam 2

)% (20%) ~ #p ¢ 1T ¥ (40%) ~ #F k4R 2 (40%)

(Grading/
Evaluation ) &

Quiz (20%), Mid-term text (40%0), final report (40%0)

N~ g p (http:/))
( Web Site of Lecture

BiL
(Remarks)
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Rt A#x+5F 108 & )i F-FUBEFPHETIE
F e (P 2) FErRZRETE
HAL LA (F2) Food Safety and Legal Liability
FErE GER) BFKEF 33 e
Lk s S RF 2L ARE e | By -
S 3 i Lk S 3
7Y E - A B3
& [3F 18w i3
- ~ %% p # (Objective) ’ ﬂ? 2ET E?%.i PEYER 2% :
#& | Using Legal Liability to Inform Food Safety Regulation
= - % B # B v F
(Prerequisite) &
AR E LT R
L c@8EF 20 P~ FHHS - B%R5E - R@RE
FERESREFBY - PRRALLAZERYE
ERAE (S P2 8 RAE~EE ARG ELAH
(Outline) 3. §5% 2 ﬂlilﬁ,,ﬁau;;}grﬁgﬁﬁai& wm&;;»\g;g;
4. Vg )%—""‘75 SRR SRR 2LFINHIAR
5. & F L8 5% 220
3
T~ RKEFE RS
( Teaching Methods) # | PowerPoint slides
L SH (018) 8 K% 2Hhv B ARAK S S .
2. BRI, FKRE, I E, ¥ ki ,§ %, B (2019) &
FX 2T F (- ) AR ; L3
NP s |3 Mgkae, JI;L %%i?;; ?{é’i Mg, 4FT, Ji’*’éfi
( References) f:fm , FEAIE (2019) & S% 2R FiE(S) 0 AR AE
4. 2222 (2018) 2015 TR E HE F R R 6 X 2oz AR
LRl 8 ik R
%
1. 8% 22BN
2. 8XFSELYHIAR
3. 88X a R RmIA
4. A EEEBE S BPEEE 2RI AR
A REFER : 5. IR A
(Syllabus) 6. 8% 2MFF T2 A4
7. 8RX 2FREELAT
8. §F%F2AFF E2L AT
9. ¢ 43

10, 3 A8F 28T AT TR LRI R
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11.
12.
13.
14.
15.
16.
17.
18.

AAGTEAANT S FRE ERTLE B R (F)
SEX2EFAFFIAR

BB % B ,_mmw b £
AR E A48 2 2

§ 5% > % 03-1

Z > % 6|5-2

% 2% 5345-3

o o2
T Iiﬂ Iiﬂ

ki

(309%) ; # ¢ ¥ (30%) ; #rF2 (40%)

B |8

(Grading/Evaluation )

Attendance (30%) ; Midterm exam(30%) ; Final report (40%)

N ~d#E e (http: /)
(Web Site of Lecture Notes)
nnNotes) Notes)

L=
(Remarks)
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