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A F L BRI
Special Topics in -t 4 e E R P
peste? Top M300139K | 2 i SN o7
Regulation of Gene M.C. Ist Life Sciences Chin-Hwa Hu
Expression
8 gl w2
SEPRERT - 2 ey i
Technical English in Food | M320120S 2 ) )
. M.C. Ist Food Science Yu-Wei Chang
Science
FEA PR BT . ,
R A M-t | kAEEE ) T
Cultivation Techniques of | M330140D 3
M.C. 1st Aquaculture Yen-Ju Pan
Plankton
bR 5 -t kA %mE ) S
ARES - kAR AT %
) &F ﬁ* M3301L17 3 Pinwen Peter
Fish Virology M.C. Ist Aquaculture .
Chiou
kAR EE -2 KA E Y i mALE
A M3301301 | 3 " * N
Advanced Aquaculture M.C. Ist Aquaculture Te-Hua Hsu
Vet g -2 KARER K 5 tp
¥ M33013AF | 3 " * Fe
Comparative Physiology M.C. Ist Aquaculture Bo-Lai Liao
KA M P -2 KA RER K E
EEE M3301293 | 3 i ¥ T
Aquatic Microbiology M.C. Ist Aquaculture Kuo-Kau Lee
PRI , KA %mE B
28 = 24 AR — b "___%]E— /“4‘
L M3311138 | 1 i Pinwen Peter
Seminar M.C. 1st Aquaculture i
Chiou
D B R R M330128G 3 -t kA KR K 2%
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Special Topics on M.C. 1st Aquaculture Pai-Po Lee
International Fishery and
Aquaculture
KA Y& p o )
. i . m -t KA R AEE )
Fish Nutrition and M33013D3 Sirpha Chuh-
M.C. Ist Aquaculture )
Feedstuffs Hsiang Chen
KAREL AR ; : ,
: M- KARER K hm
Introduction to M330118N
. ) M.C. 2nd Aquaculture Yuan-Nan Chu
Aquacultural Engineering
R ) , ROE AL
P W?ﬁ%\zm - KA EAE f
Introductory of Sea Food | M33011PY Ron-Shan
. M.C. 2nd Aquaculture
Quality Cheng
R AL
ER FA- T KA RAEE
%fF " M3321138 i ¥ Ron-Shan
Seminar M.C. 2nd Aquaculture
Cheng
. . , B e
B REE - kA &S :
M33010GC Pinwen Peter
Molecular Immunology M.C. 2nd Aquaculture .
Chiou
R RE Yo .
" -7 | kAEAE H AR
Aquaculture M330133H
) M.C. 2nd Aquaculture Jenn-Kan Lu
Biotechnology
Bl $ 2 %78 6 (T4
i FA- kA %5 2193
- TN A B /Ji e
Seminar on International M33012EE % e
) ) M.C. 2nd Aquaculture Pai-Po Lee
Fisheries and Aquaculture
Cooperation
kAR P HET & - " s
" -7 | kAEmE ERL3
Aquaculture M33013HH
) M.C. 2nd Aquaculture Po-Tseng Lee
Biotechnology Laboratory
B4R 2 P A ¥ . , .
) . - KA REE K Hph
International Live Feed M33014B5
M.C. 2nd Aquaculture Yen-Ju Pan
Industry
A AR - kAR AEE Z W@
F]I“‘ ,ﬁ? M3301754 A g F Fw®
Bacterial Fish Pathology M.C. 2nd Aquaculture Kuo-Kau Lee
PR AL
At -t kA EAE
L M3312138 i * Ron-Shan
Seminar M.C. 3rd Aquaculture
Cheng
B A= T kA %Y K Ly
L M3322138 " 2 o
Seminar M.C. 4th Aquaculture Pinwen Peter
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R AL
At g - kAR AEE K
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Cheng
s . 4 6FRFFEL P
R S 0 - ;#g& sk
English Conversation of D3B0114S 2 ‘ o " e
] ) D.C. 2nd Bioscience and Todd Hsu
Life Science (I) )
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g g s % %02
%=y e 7 — - SPE S 74 7 ET
e D34011GG | 4 ceeTTA Jiang-Shiou
Zooplankton D.C.2nd | Marine Biology
Hwang
BrE s EEERG DY
LI RE RS S AR o e + H-i3
Advanced Marine B e SR R L
D34013SX 3 ] ] Jiang-Shiou
Zooplankton Course: D.C.2nd | Marine Biology q
wan
Plasticity of Gelatinous 8
Zooplankton
A AR AR S . , .
S % ' BT | BELpEY ) Rl
Laboratory Techniques in | D34011NM 2 ] ) )
. D.C.2nd | Marine Biology Ka-Lai Pang
Marine Mycology
L goo | katam) e
# - ) kA EEE
T D3312138 | 1 Ron-Shan
Seminar D.C. 3rd Aquaculture
Cheng
=R ] |2 T e
NS T s 5 - KAREF K
%\,P " D3322138 1 f Pinwen Peter
Seminar D.C. 4th Aquaculture .
Chiou
(z) »F%EF 44 (Domain of Marine Environmental Science )
HAT - A Ea ok | BREY BaRE = B S ied
Course Code Credit | Semester Department Professor
) PESRE P _gﬁ 21 2k N
AR PR C gré ' THA
An Introduction to TBD 3 - , Gwo-Ching
B.C. 1st Ocean Science
Oceanography Gong
and Resource
PR A ERIREN 8 TBD 3 Ao | AR S TR T RA
RV B.C. 1st g Gwo-Ching
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An Introduction to Ocean Science Gong
Oceanography and Resource
AEFEBRET R
ALk R TR G
. .% i : - i ot 3 ' 3 Shyh-
Special Topic on Dynamics | M3701D4C 3 Marine Affairs .
. M.C. Ist Bin Wang
of Marine Ecosystem and Resource
Management
ABEEBRET R
REREMR B IZFT T AT
LT RS - R S
Natural Resource M37013CZ 3 Marine Affairs )
. M.C. Ist Ting-Chun Kuo
Economics and Resource
Management
Eo e (B &=
2 TN 52 o %
Rk =% 2 G55 i HEE, P
Special Topics on Stable M31013LC 3 Environmental . .
M.C. 1st ) Chia-Hui Wang
Isotope Ecology Biology and
Fisheries Science
MEAFF TR F Eo e (< h) &=
A <L J‘ ,
" | - PR gt
Genetic Information M31013CX 3 Environmental i )
S ) M.C. Ist ) Ching-Ping Lu
Applied in Fisheries Biology and
Biology Fisheries Science
BERTE - BIRPLE T AT R &

, ¥ D860115Q | 3 PEEA L
Advances in Hydrogeology D.C. 1st Earth Sciences | Yung-Chia Chiu
B G LT ES F RS
Special Topics on Western %~ FIRPFEF T T MR AR

pecial Topic DS6OTISF | 3 | | P
Tropical Pacific D.C. 1st Earth Sciences Min-Te Chen
Paleoclimatology
- R E N R . .
v/ ./ I F]* ;}—FW‘ Tﬁ"_} Hiﬁﬁiglﬁzg’ﬁ’ Fﬁﬂ’%&
Special Topics on Multiple | D86011SG 3 . .
i . D.C. 1st Earth Sciences Min-Te Chen
Paleoceanographic Proxies
k=37 g — IR BT AT L PR
L D8601328 | 3 ! PEei i
Hydrogeology D.C. Ist Earth Sciences | Yung-Chia Chiu
AEBB T
LB A BT 5 - Marine Eycik
(AR D8101955 | 3 ! , ,
Scientific Writings D.C. Ist Environmental | Cheng-Han Tsai
Informatics
BRI T A RIS (2 EE I S - Tk s 3 A H
R T pgeomsyu | 3 | PEEL b
Seismic Data Processing D.C. 3rd Earth Sciences Tan-Kin Wang
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New-generation of foresight bioeconomy industry chain

AR () papgs | oo AR
F3iE
B e o1 2 PR B 35T
g e 2 L SEeE 36 /]
7y el - A B et 1 H &
" [3E 13 5] E iz
%%%ﬁﬁuu /ﬁb&mAM)
LEFRERE2 2 b FB £ 90
Proo i 4 2.3 B FE LA 4/ 80
30458 R AR KL 4 /80
4.5 FHILeA ¢ MR 4/ _ 30
iﬁ%éﬁ%i%ﬁﬁ?qﬁi&*—%‘??wg#&
BEdE o SHAMTELES PSRN TS
L mE R PN A i R %uw@vmaﬁ@%\ﬁ@wmﬁ4§,
( Objective) RERAHR S LAA P GARG 2D ;,S;é A2t P K
FHARTRFAF 2444 r‘f*‘r%ﬁ"—é_ﬁ"—'l
@’@r?ﬁﬁﬁﬁﬁhé%iﬁW%
pe
AT . o P
( Prerequisite ) ®
Fl¥ L2RLEIRIAFESHAETE
2% meﬂ%&ﬁﬁﬁwﬁﬁ
F3% AAFERELIFEHEFL
4% iﬁﬁa%%f%uygwqﬁ
B S RE POlESE AR ERFIMAHI DY 2 b B
(Outline ) F 6% kAFAA AT B F SR
FTE KFL - BHEIF&CDL S BEREHE 4
8% FARETLARAAEFZATRY A
9% (S mRe TR E
pes
B HE / LALF RS
( Teaching Methods ) | #
I~%%Ep ¢ FeA T 3 5 AR AR
( References ) Y
A RFEAR ) ¥t =
( Syllabus ) &

17


user
文字方塊
附件3



S ovzzp e o RRRRRFALTHI T o RL A v U
(Grading/ Evaluation ) ®
N~ o~ mnk (http 2 /)
( Web Site of Lecture
Notes ) nnNotes ) Notes )
AL RTINAFAFAMPEBEEAART IR -
A la F%é_#fi’%‘r% FEAFMB AR TS PR
BEAFLAAEB R R G B2 T2 I KFH 10
L= E
(Remarks ) F 3P ¥ 5 7/19-7/23 9:00-17:00

1 ICEER = F g e 1 E ]
(02)2462-2192 #5286

taaq@mail.ntou.edu.tw

18




R s o

FIU0OFERS - EP|AFARTH L

S LA (P %)

i HEKAE R A

WA L (F2)

Smart, precision aquaculture and digital producdion and

marketing management

A A ()

PR .

B S 2 AR it
ERAE S 2 L SEeE 36 | P
7y el - A B et 1 H &
" [3E 13 5] E iz
%%%ﬁﬁuu /% 35 4 #(0~100)
LEFREwmE 242 GRAFL XN A4/ _90
1% g 4 2R BRGFELIRTA 80
35 B R AR AT i 4 /80
4.5 FiHme € MRS 4/ _ 30
MATR EAF R PRAEZ eit R4 BBRX THFEMK
REGPH P FEFI IR TL AL FH GRS
B ’ W‘“*%“”ﬂﬁw»%%J%;?ﬁ-%‘ 447"@5?']?55&’3“’?
( Objective ) PR S R AR .ﬂk&é e Rl
X 43fﬂ,,f1;i&—j, beig SEATR LA Y 'J‘é»’l’!*r
T A % S LT O
=
- ~higtp v E
( Prerequisite ) E
%1% ;EF%J\J—?: RAYZAR B s W Rl
52 ¥ éfig.ﬁ,.r#.ﬂ)ll
3% ?sﬁb RERBEE Ik 5
$4% AIOT &% tk éﬁa
B (S RS FEATES
( Outline ) 6% HA T ¥ wT SR
$7E WERA KB YR
$8E KAMETH
FO¥ AIRGFRPHEET T LERAE
=
T~ HE R v E R e
( Teaching Methods ) | #
I~%3 2P 4 P ET R i 4R A
(References ) Y
o

R

P it =~ %
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( Syllabus ) ®
N o BRI IRKEFAR T AL T G AF L & v AR
(Grading/ Evaluation ) ®
N~ EbE ma (http t /)
( Web Site of Lecture
Notes ) nnNotes ) Notes )
ARG RTI T FAFEIAFBERE ATV -
. A TSFRAERFRETACLME ART G PP
BERAFAFEBR R FHEHR2FLIRER LA
(Remarks ) o -

kP B 5:T7/12-7/16 5 p 8 P e
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Culture of Animal Cells

WAL R BHKF s
2 R 8 L gk e SR FALFi- &
Frik 2 K 2
Ny R 135 i3
- ~kEPFR PRI HERS L AASHAR — —
( Objective) - Improves related knowledge and ability of cell cultivation for
graduated student
ENEY s 8
( Prerequisite ) = Biochemistry
PRYPTa @ﬁ%é%ﬁﬁﬁaﬁﬁ%ﬁiﬁ’ﬂ%ﬁé%
59 B8 &P ARALT T f}f?&h *\Fﬁcﬁf_%xpﬁcl’\ BE i RAAH
3 KURERE R CR- P S s g -V CEBr iR g ,;]ﬂ«g
4P > i’ﬁ’%é—’»é[uéé“#,ﬂ_/}g REEER I SIN SR
AR AR5 R e LR SRR SNt
AR -
Cell cultivation is emerging alternative way for animal
experiments and a compromise between scientific developments
RN S CIa and animal welfare. This course will introduce following topics:
(Outline) Biology of Cultured Cells, Laboratory Design and Layout, 4.
Equipment and Materials, Aseptic Technique, Safety, Bioethics,
- and Validation, Culture Vessels and Substrates, Defined Media
and Supplements,
Serum-Free Media, Preparation and Sterilization, Primary
Culture, Subculture and Cell Lines, Microbial Contamination,
Cryopreservation and Banking, Three Dimensional Culture,
Senescence, Immortalization, and Transformation and Scale up
and Automation.
LR & i R FRE SR RIER Y
( Teaching Methods ) B Lecture, Lab Visit and Video
T tE : Akl ikl B
( References) % Culture of Animal Cells: A Manual of Basic Technique and
Specialized Applications, 7th Edition
* O RFER 1| %@
(Syllabus) P2 [ BRY amed 8

3 | FRERFEMI
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4 | KFBEHF
5 | FEE g R
6 |[2PFx 22 GE
7 | BABr B AW
8 | He ¥
9 | I EE LKA
10 | maF3s A A
11 | /& &= 5
12 |4 A&
13 | 21 2 moe 4k
14 | #c2 5%
15 | 7% o s & o ie 445
16 | = s &
17 | %%~ 2431 22
18 | ~ R ddp & it
1 | 1. Introduction, 1
2 | Biology of Cultured Cells
3 | Laboratory Design and Layout
4 | Equipment and Materials
5 | Aseptic Technique
6 | Safety, Bioethics, and Validation
7 | Culture Vessels and Substrates
8 | Mid-term
" 9 | Defined Media and Supplements
10 | Serum-Free Media
11 | Preparation and Sterilization
12 | Primary Culture
13 | Subculture and Cell Lines
14 | Microbial Contamination
15 | Cryopreservation and Banking
16 | Three Dimensional Culture
17 | Senescence, Immortalization, and Transformation
18 | Scale up and Automation
= ~Ega R 4 W W

(Grading/ Evaluation ) ®

Exam and Essay

N ~#E&k g (http : /)
(' Web Site of Lecture Notes )
nnNotes ) Notes )

N~k e (http © /)
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Evolutionary Neuroendocrinology of Fishes

FAE g GRR)

, DUFOUR Sylvie
% 3 23 *
EHRE S

2 )

Frk

KA ZEAE E e SRl ¥ I
2 g N S 36

L

- AT OF Bk RAT 23 ) - B

& /3 13 %]

E 2

% & s it 4 /% I A H(0-100)
EEREERL 2 kA A ks Y o 4/ _95
2.‘? R TEL R A/ 90
3.7 8 R AR R ey 4/ 95
4.5 ¥ G B € B IR 90

-~ RKEPIE

REAFASEF A LGN A RDFH R EAHH G (- H
[ESRIEAE R LIRSl AR (s L A A R S Ak R o
AR S BRI S e RE LN L2 gt F ol

( Objective )

To understand the function and mechanism in evolutionary
neuroendocrinology of fishes

- \,‘l;]';}/%ig ¢

1y

5

( Prerequisite )

Biology

R (S L
(Outline )

1§ 4 e

L 2 R AL WA

Fade g T A

2AFr A Fle £ 4F o

RIS I8 SE Ol e Al AR

ﬁﬁ?m9mi%mgiawokﬁﬁﬁ%oﬁ%ﬁ%%@
iR E hE R o

4&@i%ﬁﬁniiﬁﬁﬂ°

A goenies A2k &1 I8 {odd sk o

5.8 Faeferdlad Y o AT A B B8 B o

HOF foenie s o Azifo i o (E% frgh sk Pk o

0.4 v M dhfoltd L anfpd| 2 B L fr i o

¥ fehe s id@’xzw’nv*fr%%k%ﬁ&°

TORE F A TS AR AT R A

A E e {@’@w’@*%%ﬁ%&°

i

1. Introduction.

Comparative and evolutionary endocrinology
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Bases of vertebrate phylogeny.
2. Gene and genome duplications.
3. Neuroendocrine axes 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
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.

T~ RKE PR &l

( Teaching . , ‘ _
Methods ) # | Reality and online teaching
I~%32EF PR T g R

( References ) # | Journal paper
»CRKEER PR L F

( Syllabus ) # | Base on the lecture schedule
RN POl IRE R

(Grading/ Evaluation ) # | Class reports

N~ EbE mae (http £ /)

% 3+ (Remarks)

Pt i AR RPL R PR T AL EEF LD 16:00=
FRPEREY = 09:00 -

In line with the time difference between Taiwan and France, the class
is expected to be scheduled for Wednesday 16:00 Taiwan time =
Wednesday 09:00 French time.
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4.8 ¥ L ML 4 | 8O

BA K553 iedRakitmid s 7" R
- RED B o | B 2EET I FAERRIAE N T TRE 2
( Objective) 4:,,43; CE R EGE RART B RERLGY PR
Row kLY KRS B EE o
=
e o P
( Prerequisite ) Fa

»
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1% KEERUITAEITL TR E V,ﬁ%ﬂ?‘%fﬁ
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%11 % i?ﬁ?‘%#ﬁﬁé}%’w BEgasF+ET
5124 AFHEEFEREY L2 2 ZdIHE
=
I S i FAUF AR
( Teaching Methods) | #
RS T ’ P 7 & i B 37 4
( References ) Y
AN KEER v Pt = W
( Syllabus) ®
N e v RRPIRKFFRETHI T R L N
(Grading/ Evaluation ) iy

N~ mne (http /)
( Web Site of Lecture
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Practice of Breeding and Genetic Selection for Aquatic

Organisms
TRAESEP
AL A8 (F5) FikkE | moBEESF
T
e S & 78RR e SEa
S 1 g Nacg 36 | ¥
7Y — HHAL(R % ) B 2t HEY

% [3E 13 4]

iE 03

P g 4

2 &P 4 /5 54 #(0~-100)
LEFRERE 2 RAR AR 2 P23
2R IR FE AR 4 90

3.7 fR AR g e 4/ 80

A% % B sk ¢ M 4/ _30

vk 4/ 90

ETTE VTS ES L DU NP ATy Sy

- ~KEPE E R N At A L0 LT NN L T
( Objective ) KA FRTEATTHZFERY F 0
i
-~ AR d &
( Prerequisite ) iy
1~ a2 38y
2~ kA2 PR R EIEIT
S ] v /
o 3.k d Ll A e
A kA AP A T TR T
®
V—& CRE 2 ) v LALFHE S BT (FE
Teaching Methods E
I-3%50 ’ T A
( References ) ®
» o RFEAR ¢ b ¥cH < B
( Syllabus) iy
SRS ! R SR L
(Grading/ Evaluation ) E

N~ mak (http i /)

( Web Site of Lecture

Notes) nnNotes) Notes)

# L
( Remarks )

Fﬁ‘ﬁ.ﬁm T3 i‘gp&é_#—lﬁ?%ﬁ’ﬁ‘/}#& A’giﬁ%&‘ji%—;%u.%J_
Af T FAESFREEACME AT IE Bl
BEAEQIE BRI A0 R S LI KA S

i 2 o
+3p #p5:8/9-8/13% p 8] pF o
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Practice of Aquaculture Biotechnology

ok , s LET I INE .
;%Tﬁ.?_ 4! (;%(%1{»> *;;%(?IFFF 2~ A 4% Hﬁ-
= S % 7 AR B 2T
S 2 P 30 =
TV TV eSS HE
R E g

a;é 2 35 g 4 [ 3 A #1(0~100)
BRI 2 kAR Pk @ il 4 90

Frow e 4 2.? T E AR A 90
3. 178 R AR RE g 4/ 80
4.% £ihmeri g MR 4/ _ 80
m@amk?%ri%,ih%%iﬁaP@%Aag?
%—ﬁé%ﬁa‘%%?‘éé_?‘éﬁ FTARE | 2 A i%}ig FAABTE
a]:ﬂl,h'L'rJ-;L:ijy' Lbf'ﬁ*—:z ,i?”’ﬁtfi—’xfﬁi gﬂlf_ﬂﬁ,J\
é_,f?fﬁ‘lﬁ@*’ﬂﬁ‘k* ¥ A ‘*?IE‘
;ﬂ FTRETSE 2 i‘cfr?éﬁ’f@q*i}isbﬁ %i‘c%%’* ’
A g A TEEERP CHRAR AL PR A ER
w@a o
Y RAERE PR
S mma R ST O RTRARAL FHST IR AHAA o .
( Objective ) S~ BRF MOKARRAL FHFL B F skt e
S I E BN Z AP E g 4 oo
T~ EELEYZ i’?é@*’i‘ﬂ °
I RALAZAREITRA -G RO CREEZFNLER
%?1‘1'7 AR o
Ao ikA PR HHEE EL I FRA
S EF R AT 2IEYR -
AN 2l ﬁ§4 Ev»); _‘5‘344%?‘: EELE/,L%IEJ_LH‘Z‘? o
1~ BIRAI LRI A E 2 4 o
7
=~ ifi},;f‘ifl v &
( Prerequisite ) ®
C R i EFEEEFYAR
(Outline) ®
IR (& IS i d A %R REF s (T
( Teaching Methods ) | #
Nt g
( References ) iy Practical Biotechnology for Aquaculture
AN KEeR o
( Syllabus) 7
= ~EEg S ¢

BRFERREFRATHLL AL AT

5

R
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(Grading/Evaluaion) | #

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

AR Y AgAREZ A I KER AREGR N F Y B2
MEDHDPRFFVHFEL o

EA SRR
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(Remarks)
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FELH (F2) Analysis of gnome information in R environment
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S RPETLFERE L | BRIy !

grik

\S]

s SF S 2

R8 0w £34%
A& E 2 MF409
”E
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iE 03

LR REARATE ¥ e Ty 7 A
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B4 pAEY A

-~ RkEPH
(Objective )

S ﬁqgiﬁ ) ,}vv;fi:}imm hHME B4
’Fﬂ 2t air< B 2 e 2o S - RN A N
e sz'\» P ML ‘“/w\*"’r%?tlﬁfﬁ*“%?ﬁiglﬂﬁ” A 4*/?—
A o A BRGNS PTHEMIE 0 A REEAAIM Y
ﬁﬁ@ﬁ&ﬁ’ﬁ?uk%??%ﬁﬁﬁ?i%@?ﬁw’ﬁ
BAELAPRIA YR EAFTRFLEY -

—_mr:"a:*m‘\
(8 W

5

Genome sequencing has become one of the required technology in
life science and biotechnology. The ability of data analysis of genome
sequence, at the same time, is the core skill in basic research and
biotechnology. Mastering such skill will benefit a lot to both
academic and private sectors. R provides extensive tools for the
analysis of transcriptome. R is also a good environment where

statistical analysis and visualization can be performed.

- ~4B B
( Prerequisite )

PRS- S AL S AR A &= i

5

Introductory courses on Biochemistry or Molecular Biology

»
=

A~
¥

Outline )

~

BRBREY AT ATIREA R L 2 PN BT R
PR RERGENA B ARG H T Ak
AW A F 2 1 R 4 o

5

Perform the analysis of genome sequence in R environment and
apply the analysis results to multifarious researches such as
development, disease and environmental adaptation of model
organisms. This course will give the students an edge of

bioinformatics and big data analysis in the job market.

T REDE
( Teaching Methods )

it o

T FRHRA E 3 0 23231 T % RStudio ¢

5

Oral presentation, discussion, and perform analysis in student’s
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notebook in R environment (RStudio)

I~%%3%0P v

Computational Genomics with R (Publisher : Chapman & Hall,
ISBN-13 : 978-1498781855)

( References )

#

Computational Genomics with R (Publisher : Chapman & Hall,
ISBN-13 : 978-1498781855)

FRFER

F1FERRRE TR S/ 5 £ A 7 4/Blast
%2/3% @ UCSC Egr]%*"«?l%ﬁ‘ﬁ?/ﬁiiﬁrr]* FEE AT
$4/5/6/8% © R f§ 4

$9~131F : @ * R A 5% Q48
%14~173F © & % R A 17 L g 4088

518%F 1 HRFL

(Syllabus )

5

Weekl : NCBI/MSA/Blast

Week2/3 © UCSC genome browser//TFBS analysis
Week4/5/6/8 : R crashcourse

Week9~13 ©  mouse transcriptome by R
Week14~17 : human transcriptome by R

Week18 : Final Report

= ~FEEAG

WAL > FE IR 2 LB FH2 LR -

(Grading/ Evaluation ) 3

Project Report ~ Participation in class

~ o~ itd ma (http /)
( Web Site of Lecture
Notes) nnNotes) Notes)

https://bioinformatics-core-shared-training.github.io/RNAseq-R/

®it
(Remarks )

BR< b AT AR §OF

(1) FhrEs 2 TR

(2 2% (¥7) T ~KTPHE A48T 2ZHEE

. EFAPFFAoBBmyHFLS: BFEY REZ25%
FoEit 4 0 L ERFRI ST HdpARE e 4

2. W ALY BB AR AR AN 4 N B ATIMAE AT
B 2 2 RS DRNB A RE PR JELT
ER A
&%4éﬂ%?ﬁ¥:&ﬁﬁ%?%ﬁﬁ%ﬂ@ﬁﬂaﬁﬁ@
R%ﬁ?ﬁ‘iikiﬁ?R%?ﬁ?ﬁ&@é%%%%
4

\
mv

2H LR AT
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R:32A55-F 11058 %

1 SHRPFALTHE

WL (V)

i % Linux 4p 4 4 7 £ F1H 73

Bz 24 (F2)

Analysis of gnome information using Linux commands

B AE ()

st g s

Bk o

FAFPHEE S | Ry ~

grik

\S]

s SF S 2

Y w

= FI12¥ R

- g (19 A
[ | $A% [ 7 %3642 - B304 Kok

B 33y 12

E 12

K REART R Ll T g T
Bz RIRTR 4 B ESAR B B AL R 4

B4 pAFEY A

- ~RKEPF
(Objective )

=

AFIRE A A EPE R PPN E R A2
Wﬁﬁﬁ*’“*ﬂﬁwm&ﬁﬁmb?* 3T
PP A S AT R A AT L A PR RE R
“E e A BRI HT S 0 0 1 LINUX 44 st ie
FAtr s A RBEY > 2 X UNEA e F LR o

5

Genome sequencing has become one of the required technology in
life science and biotechnology. The ability of data analysis of genome
sequence, at the same time, is the core skill in basic research and
biotechnology. Mastering such skill will benefit a lot to both
academic and private sectors. Only through LINUX command modes
can the scientists perform multiple analysis in a flexible and

streamlined ways without the limit of Graphics User interface.

-~

el

( Prerequisite )

PRS- S AU S AR A &= i)

5

Introductory courses on Biochemistry or Molecular Biology

4

~

Outline )

b LINUX & 52 45 & TR 7145 482 4 0SS 2 s T
&t %?:ﬁ::ﬁr‘iai HEFREFE > NEBF2 AR L2 F T LS
Bepip bl 4 b F F 2 1 RS 4 o

#

Perform the analysis of genome sequence in LINUX platform and
apply the analysis results to multifarious researches such as
development, disease and environmental adaptation of model
organisms. This course will give the students an edge of

bioinformatics and big data analysis in the job market.

).y

CREE

( Teaching Methods )

TR SRE i 0 LAl R el KEFF & ¥ LINUX 1 'k

T o

5

Oral presentation, discussion, and login to the LINUX workstations

provided by the instuctor
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Computational Genome Analysis: An Introduction (Publisher :

¢
Springer, ISBN-13 : 978-0387987859)
- Computational Genome Analysis: An Introduction (Publisher :
' Springer, ISBN-13 : 978-0387987859)
- 3% D4 NGS #icgp A 7Pt o
I~33ER %2/3% : LINUX 4 4
(References ) $4/5/6F 1 % E| 5 ATV RLiE % 5 [Hehh Bedh TR 226
4 F7/8/93F 1 L [IGV [#00 ARAT 1L [ B
12/10/113F @ #:Z £ 2 & E A FIARE 1
% 13i% : Kallisto
16/15/163F © 4% A FIM[ & & Z & 5 5| 3F AL g
17/18% * 4 4% 2
Week 1: Introduction: an overview of NGS data analysis.
Week 2/3: Commands in LINUX
Week 4/5/6: Installation | Reference Genomes | Annotations |
Indexing | Data | Data QC
S RFRR Week 7/8/9: Adapter Trim | Alignment | IGV | Alignment
( Syllabus ) - Visualization | Alignment QC
" | Week 10/11/12: Expression | Differential Expression | DE
Visualization
Week 13: Alignment Free - Kallisto
Week 14/15/16: Ref Guided | De novo | Merging | Difterential
Splicing | Splicing Visualization
Week 17/18: Student Report
= g N 4 HARLTIEL > FENRE S EHH2Z LR -
(Grading/ Evaluation ) 3 Project Report ~ Participation in class

A~ i u (http
( Web Site of Lecture

)

Notes) nnNotes) Notes )

https://github.com/griffithlab/rnaseq_tutorial

7
(2) &2 (7 )Lx“‘f}m P~ A8y 2l
1. &%i%?ﬂ%ﬁé&éflﬂiﬁrf* E@#@E* LINUX B & %

IS ENE TN S O G ERIEY E
= By e 4 o

(Remarks) 2. B AIFTR S BB R %Eﬁiii—s*é DR EATIME A F
FLs 2 RREE 2 AR DRNBARR N2 SRR
2
3. HAPAFY A EFFFY IATOLAFIME S 4 17 4508
F & LINUX T 519 (e~ 2 bz 8§ LINUX ehy f 82 e
EEEE2 A
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1 SHRPFALTHE

WL (V)

N Y r

Bz 24 (F2)

Elementary English Presentation of Biotechnology

FE s G EFKEF oz
B ok b o S EAETFL PR | BHLY <
Rl 1 Pk 1
29 M- e ()9 %o B 3 1 ;,';‘ iﬁ ';‘F;Ziz
& [3F 18 5 E
D T R o
Frow a4 .
B4 g AFY S
FIEC ARRLT T 0 SAE LR LEFRAGL S
Pl AEFE RS B PR SR AL e SR
- ~RKEP 42 Mo
(Objective ) English is the international language but students in Taiwan lack the
# | ability to present in English in public. This course aims to train the
student how to present professionally in public.
Z SRR v PR IRE-SLE Lo T i
( Prerequisite ) ® Seminar Course
RN L ’
KRR % ¢ %mgjgérﬂ ﬁ%}:§%
(Outline) — . .
» Oral presentation of seminar paper in English
LR & A g TRk A AEfREAR R SRE Y e
(Teaching Methods) | # Oral presentation, Script writing and practice in the classroom
v https://www.teachingenglish.org.uk/article/student-presentations
® https://www.teachingenglish.org.uk/article/student-presentations
FLECGA
$23% 1 pANK/REHZ/IFT
54/5/63F 1 2 $ F AR IR Y BE B R
3 OTIO% H * 4 PEscAE R IRY EF B R
R ESTY 12/10/11 5 #p @ #2323 € ¢ Sg4R 2 i g B 17
( References) S 13/14/15/1631 : %ﬁ” BEFEH R HHhh Y v IR
17/18:% - U ORRE
Week 1: Introduction: an overview of English Presentation.
- Week 2/3:Introduce yourself/Laboratory/Research

Week 4/5/6: Practice English Presentation based on Biology course

materials

41




Week 7/8/9: Practice English Presentation based on Biotechnology
course materials

Week 10/11/12: Script writing for seminar oral presentation

Week 13/14/15/16: Practice English Presentation for seminar oral
presentation

Week 17/18: English Presentation for seminar oral presentation

R s Bl v BRI IBFHFEL O FENRZE SFEHBH L AR
(Grading/ Evaluation ) # Project Report ~ Participation in class

N ~#da g (http: /)
(' Web Site of Lecture

Notes) nnNotes) Notes )

http://www.ted.com/

(Remarks )

R se ¥ R ATE AR m £

(1) RS T Bawsddd DR

(@ &4 () i KT R A RTLNEE

L a3 pas Eomaitd HFL 0 SRY NEFE
SRS ER T E RN S Ea Tl R
ARAEY NS L REBYEF L AL EHE LA

3. AARERZ A RZ10E52 o
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Mz g g

110 £2R% 1 EHEPFAETHEE

w2 (4 ¥)

AHFEELES

FELHE (F2)

Introduction of Biotechnology and Pharmaceutical Industry

> & '1 “:t f‘%ﬂ;
FEts GRR) K A L e
B i ot LAPEEL PR | BRIy #i-
g L0 2 g N S 2
e % 8,9 ¥
YW M- ke 7 s%afe 23 ST RE 4 pras 21l %)
3
& (35 13 6] 12
P g 4 B RIFTL Y B EAR e T
%ﬁﬁﬁé*?ﬁi*iﬁqgé#’f?ﬂ%é%‘%%
ggﬁé’r_ 2 oATE 4 Jb’:é_#‘ i 3 » FRATE E A FRTE R R AT
vV ERREL L S R{BEEF (CMO) s 2R B2 R R PR
FPL O TEGFREFFIEERLS S EFAV O RAHAR
o1 e e g ko B
This course will allow students to understand the three major
biotechnology and pharmaceutical industries, including the
- k¥ % s & ; o
L pharmaceutical industry, the medical device industry, and the
(Objective ) introduction of emerging biotechnology industries. The courses cover
- the development process of biotechnology and new drugs, the
" | chemistry of drug development, manufacturing and control (CMC),
regulations, patents, and Concepts such as project management, and
invite professionals to share their practical experience. Allow
students to understand the nature and future development of the
biotechnology industry.
= ~higfp P BY AENfa g
( Prerequisite ) # | Introductory courses on general chemistry
%ﬁ@” FAEBF AL B BA2 CF - Qs F
#OICMO) s ER S B2 B EREME > DR AR A
Y SR o :
. The courses cover the concepts of biotechnology new drug
(Outline ) ... | development process, chemistry of drug development, manufacturing
* | and control (CMC), regulations, patents, and project management,
and invite practitioners to share their practical experience.
DR S AE ¢ | v R
( Teaching Methods ) # | Lectures and classroom discussions
I~3%%0 il S
( References ) # | Not available
F-o% AHAEME
A REER g | o WEAXZFERAS
(Syllabus) PEF WEE LT LRSS
S UFAELFIEKAS
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W R R R R R

BEGEREER g me e
\?“‘? ol wf mf

4’%‘: E,V* (\. (w, (\x,

PEFBR

L gl ] (CMO)
;% DA~ ICH # % {1+ §
§ 2 % % gt

“y
A=
l‘.'r
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m

)

u\\.ﬂ.

2

A A A A AT A

ax

SO SN
F b bR RREFRERS &

NPER SN = N

R B

vov

T G O NN o LR S S
T T P RO E TR TR R e

AU U R TR e

Er v

=

Week 1
Week 2
Week 3
Week 4
Week 5
Week 6
Week 7
Week 8

Biotechnology industry overview

Experience sharing in the pharmaceutical industry
Experience sharing in the pharmaceutical industry
Experience sharing in the pharmaceutical industry
Experience sharing in the biotechnology industry
Experience sharing in the biotechnology industry
Experience sharing in the biotechnology industry
New drug development process

Week 9 Development of imaging drugs for nuclear medicine
Week 10 Chemistry, Manufacturing and Control of Drug
Development (CMC)

Week 11 API scale-up and production

Week 12 New drug development regulations and patent maps
Week 13 Project management skills for new drug development
Week 14 Student report

Week 15 Student report

Week 16 Student report

Week 17 Student report

Week 18 Test

HAZ oL > FENRE R FH AR -

g
(Grading/ Evaluation ) 3

Term paper and the performance in classes

A ~#g g (http i /)
(' Web Site of Lecture
Notes) nnNotes) Notes )

Tronclass , %t

C =2
(Remarks )

LA D R
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R385 5 1105225 1 SPERFATHE

FARLH (P 2) PEPE SN L -
AL A (=) Cosmetics from marine
BB (%) FFREF % 3
Bt o LePEELFPHE ) | Ry i
L 3 2 g g 2
Fe %3 ~4% 5
2y - A 9 s 235 S ) AR = 303?’{3 (&
% [ 13 B iE i

b} st ﬁ]*’fr "’t’ &%AF‘ iy ’g\ﬁ* e

’}'*’Z gy A
E‘ %4 *ﬂﬁ—l-#:_% ‘_—uF_I[" mé{i’;
AGARERETIRBEI RSP DTREZES N T ARREER
i AN SR R = Y }%zIf!l » T A RAem B R p e
R R A oS = AL R Ll
BERY L B AT RBAETIRY AL LB 0, 1)
~RkEF P P o B fpde Lt g AR WiE S RE A 0 RA S
o PRI dufff o >3 g4 AE A4 o
(Objective) This course will allow students to understand the definition and
extraction methods of natural products, introduce the technologies and
# | principles of the efficacy, chemical composition and functions of
marine active substances, and introduce how to add natural products
from the ocean to cosmetics to evaluate their effectiveness.
NETYT ¢ L g
( Prerequisite ) 3 Introductory courses on General Chemistry
GBS LR AP PR REZ S A GAEEERT
¢ ﬁi\ﬂﬁﬁﬂﬁﬂ?iﬁm£@,’jﬁﬁwwﬁigﬁﬁi
5')'470 de N ]L;F’F’T'FJ:'V ‘F' 4 J’{:r’} o
SRR SR The purpose of this course is to understand the definition and
( Outline) extraction methods of natural products, and introduce the techniques
# | and principles of the efficacy, chemical composition and functions of
marine active substances, and how to add natural products from the
ocean to cosmetics to evaluate the effectiveness.
T HE v C OSSR
(Teaching Methods) | # Oral lectures and student reports
FEFY P R A POR(I 8 AR R R KRR (3 s L)
(References ) B | X RPFELE 3 RA) >~ R TR (T 3 dURAR
b - &
B A RPFOTE S XRRFORY X RPN oL B
2 2k
5%
5 S IR F VAN s A1
CRKEER RSN T AR SR AR
(Syllabus ) ¥ = it
,J/i /—T— ﬁ‘ﬁ;“é{\?

fE s ﬁFﬁ%H CPEE P dE s B N A XX RS
o

HisfaaEx REf:

Saponin ~ Steroid ~ Flavonoids ~ Alkaloid
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P
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5? ‘ ,J.,f#,;a*g_ ER %3* s BT R IE s %y [ SIS i & oy
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%Lz i
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Week 1

Introduction: Definition of natural products, application of natural
products, classification of natural products, marine natural products
Week 2

Extraction and separation of natural active ingredients:

Extraction and separation method of natural ingredients

Week 3

Marine bio-extracted saccharides:

The material properties of saccharides, extraction and separation of
sugar, representative marine natural polysaccharides

Week 4

Other types of marine natural products:

46




Saponin, Steroid, Flavonoids, Alkaloid

Week 5

Safety assessment of cosmetics

Cosmetic toxicology and human safety test, toxicological analysis,
safety analysis, cosmetic hygiene standard analysis

Week 6

Whitening and spot-removing cosmetics:

The function and formation mechanism of melanin, skin whitening,
spot removal pathways and strategies, evaluation of the efficacy of
whitening and spot removal cosmetics

Week 7

Anti-wrinkle and anti-aging cosmetics:

The mechanism of skin aging, anti-wrinkle and anti-aging ways and
countermeasures, evaluation of the efficacy of anti-wrinkle and anti-
aging cosmetics

Week 8

Moisturizing cosmetics:

Principles of moisturizing, ways and countermeasures of
moisturizing, evaluation of efficacy of moisturizing cosmetics
Week 9

Anti-acne cosmetics:

Acne acne pathogenesis, countermeasures and approaches, evaluation
of anti-acne effects

Week 10

Sunscreen cosmetics:

The relationship between ultraviolet rays and the human body, sun
protection measures, evaluation of the efficacy of sunscreen
cosmetics

Week 11

Hair care cosmetics:

Hair structure and characteristics, the principle of hair cosmetics,
evaluation of the efficacy of hair cosmetics

Week 12

Oral hygiene cosmetics:

Teeth and common dental diseases, oral cleaning countermeasures,
cavity hygiene evaluation

Week 13

Cosmetic composition analysis

Analysis Methods and Techniques of Cosmetic Ingredients

Week 14~17  Student report
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Week 18 Final exam

MR (20% )~ 5 3F (30% )~ 44 (50%)

(Grading/ Evaluation ) B

Attendance (20%), exam (30%), report (50%)

N ~#E&k g (http : /)
(' Web Site of Lecture
Notes) nnNotes) Notes)

Tronclass % %t

(Remarks )

27 B AR
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R4 85%< 2 102 2R% 1 SHHEPHETHEE
w2 (Y 2) ®E A it
FELH (F2) Instrumental Analysis
| FRipaEmy
FAEEE R e T o
o r
CE Y L EPETEL FPES B iy =
L S 2 i Sk S 2
B %34%
33 — AP 2B 1 = 5 281 28_Hy §9 -
? ] [ | HTRAR i AT 24 2 SRR 4 ﬁi]‘%2lli‘fif’,§
s ! i i3
B RS ?lp.fr';i\- BT T
a4 b} el ﬁﬂ%‘r&{i&?&%‘ LR 4
B4R ANEY
ASALD hLE B3 2T REAAHRID ~ FAFE R TP H
oA FEr A S p s R BT R Rk g A 4 2 i
4 o
-~ KEPF This course intends to cover the fundamentals of instrumentation,
( Objective) provide a thorough review of these techniques in the laboratory, and
& | Serveasa reference for educating modern instrumental analyst. This
" | course intends to cover the fundamentals of instrumentation, provide
a thorough review of these techniques in the laboratory, and serve as
a reference for educating modern instrumental analyst.
N . R R SR YT F e
( Prerequisite ) ® | General Chemistry and Analytical Chemistry
BARFARS R AT RFATHTE A KL
VOIEEREY 2 REREAHNREY AL TR EFETHRT R
ER N F Sl
R I This course will introduce atomic spectroscopy, molecular
(Outline) spectroscopy, and mass spectrometry techniques. The lecture will
= | also include the introduction of the fundamental theory of each
& . ) . .
technique and its hardware design and the applications. In the second
half of this course, students are required to conduct experiments to
familiarize with these three techniques.
L | & & r1PowerPointi¢ 7 s adh o TIRLBITHRT AL
JEE RN R S
r~REE The concept of each topic is presented with PowerPoint slides and
( Teaching Methods ) " oral explanation; to participate in classroom discussions is highly
" | appreciated. Also, to take part in experimental courses for practical
operation is required.
I~%%3F
( References ) # | Skoog, D. A.; Holler, F. J.; Crouch, S. R. Principles of Instrumental
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Analysis 6" Edition, 2006
A RBEA ol Rk e kgl s AT HOR 7 SRR
(Syllabus) - Atomic Spectroscopy, Molecular Spectroscopy, Mass Spectrometry,
Experimental courses
= TR ] % (20%) ~ # ¢ % (40%) ~ H % % (40%)
(Grading/ Evaluation ) ® | Quiz (20%), midterm exam (40%), final exam (40%)

N ~dgn (http t//)
(' Web Site of Lecture
Notes) nnNotes) Notes)

=S
(Remarks)

ARG P B3 A 2 REA L PASER L HE
B0 $t R E T A8 R BIR (TR E F o TP A RARiE 8
CHe R0 084

1163 BH P BB
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Mz g g

110 822 % 1 SH|PFETHL

H LA (P %) Rl
AL (F2) Molecular Biology
, BA A FER
2 1 20 BE 23 ¥ .
AL (Fﬂ“yf ) FHKE B G
B k4 o LEPRFLFPRE ke SEA ~ =
grk 3 i Dk S 3
EH=%78,9
VY - kar 9 % 23S TR ¥ 2 LA 209
g
& (35 13 6] & 13
iy 4 Bz RIRTR Y 2 ESAR I Y AL R LA
HE A2 DNA-RNA % 30 FA A2 DNAAH - B4
s |2 'xz‘_ ® ; DNA # 4 RNA % 33784 > RNA #E:F 50 ~ A7 %
B RPiAF S ERARATIRARA R 2T U0 fRAT
B AN s R W %
This course will make students understand the following topics:
1. basic structure of DNA, RNA and protein
- ~kEB ¥ e . o
L 2. DNA replication, repair and recombination
(Objective) 3. Transcription and translation
B 4. Regulation of Gene Expression
Help students to understand genetic engineering and engage in
biotechnology research and biotechnology industry.
S kg BT
( Prerequisite ) # | biology
1. /% DNA~RNA % 34 f2 %
2. DNA 4f %l ~ DNA %42 - DNA € &
RS R T
4. ez wF
ZokHAS 5. ATAmL A
( Outline ) 1. Introduction to structure of DNA, RNA and protein
2. DNA replication, DNA repair and DNA recombination.
+. | 3. Molecular biology related technology
® .. .
4. transcription and translation
5. gene regulation
Regulation of gene expression
w o KE ¢ | T RS
(Teaching Methods) | #& | Lectures and classroom discussions
3 Molecular Biology of the Gene (2014), 7th Ed. Watson, Baker, Bell,
I~%42p Gann, Levine, Losick.
( References ) - Molecular Biology of the Gene (2014), 7th Ed. Watson, Baker, Bell,

Gann, Levine, Losick.
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. Ch4 DNA s

. Ch5 RNA i fe § 42
.Ch6 3o Freniif
.Ch8 A 7w

.Ch 9 DNA g %

.Ch 10 DNA % & iz 42
.Chll1 DNA £ %=

.Ch 12 DNA #i= 2845 8 4 & o fodd =
.Ch7A 3 3 $ 8 Hjir

10. Ch 1348 4515 1

11. Ch 14 RNA ¥ #
12.Ch 15 # ¥
13.Chl6 i & %75

14.Ch 18 $% 2 7 i dan 422
15.Ch 198 % 2 % chifd 4520 §22
16. Ch 20 # &4+ RNA

O© 00 3 & L B~ W N =

8!
A REER
(Syllabus )
B

. Ch. 4 The structures of DNA

. Ch. 5 The structures and versatility of RNA

. Ch. 6 The structure of proteins

. Ch. 8 Genome structure, chromatin and nucleosome

. Ch. 9 The replication of DNA

. Ch. 10 The mutability and repair of DNA

. Ch. 11 Homologous recombination at the molecular level

. Ch. 12 Site-specific recombination and transposition of DNA

O 00 3 N U B~ W N -

. Ch. 7 Techniques of molecular biology

10. Ch 13 Mechanism of transcription

11. Ch. 14 RNA splicing

12. Ch 15 Translation

13. Ch16 The genetic code

14. Ch. 18 Transcriptional regulation in prokaryotes
15. Ch. 19 Transcriptional regulation in eukaryotes
16. Ch. 20 Regulatory RNAs

= ~FEEg A

TR FEDAZ FELAR

o
(Grading/ Evaluation ) #

Written test, class attendance and participation performance

N ~##&k g (http : /)
(' Web Site of Lecture
Notes) nnNotes) Notes)

Tronclass

=
(Remarks )

L1 LE D AR
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FE L ()

A REA D R R RS (Z)

Aol £ g (2

Topics in hydrothermal vent ecosystem (II)

ESiARR G S PR )
B3k % ESEE Y < B BT w 15 &
k. 1 PR i 1
T H 2 B2ty 12 H 8
YLV B E i

Ol %2 1 A2 3§ [ 3 5 oh B~

ERE RN TN XN

z ‘k?ﬁiﬁ\a D/4/3-44'”;1//§!7 ;5 D/“/—T—*'}Lf”\{%} *’L’&l;"‘?fiﬁ
T4 b s W REme 2 2 Eas FBREas FE T2 bR
i 2 Rt D/"’\ ﬁ_r}iﬁ*lj_ﬁ 3E 4 Dﬁ*ﬁf‘fé'l}i“ 4
&P P BB R L R AR R A 4 A
( Objective ; - To study extreme ecosystem of hydrothermal vent and its impact on
A% :
physiology and ecology of marine organisms.
- L higLp P AELRaAEL B 7
( Prerequisite ) # | Marine biology and marine ecology
g pwkﬁfgf,\,. i—rmlg,g_ﬂl,fﬂﬁl;gv_i&iﬁ%, '}_}:Tﬁé‘uﬁ\
R (S ERE L M RLFTLER
(Outline ) > Study of impact of physiological and ecological adptations of marine
" | orgaisms; review on recent trends of hydrothermal vent research.
1.2 & 2 Powerpoint 2. ~ F #2& 2 B4 5 2 ~ B2 DVD~ ¥
S| rEm-ssrmsmagy
2ﬂ%§4ﬁﬁﬁ rREYRE  Fwmy I gL
3.} p%pi%, AL el B EEF T BB (% o
1. The course contents are delivered primarily through Powerpoint
slides with texts and diagrams, and occasionally supplemented
PR & BBt with DVDs ; conducting practical training in hydrothermal vent
( Teaching Methods ) survey. ‘ . ‘ .
2. The course is conducted in English, and the instructor will speak
® in a slow and clearly articulated manner. Paper readings and
student presentations are required.
3. Ample pictures, diagrams, and videos are provided to capture the
students’ attention. Interactions between instructor and students are
required.
O T ¢ | B A o i 2016
(References ) # | Geysers and Hot Springs, 2016
$ 1 A B
CREER L2 A AR
( Syllabus ) 53 LIRAAREASE

>
&~

4F DA RBAHEFOREEI
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文字方塊
附件9


5% A RAAHE SR
O AREAHE RS
FTEEAHFE

¥ 8 FAARY
EACECIHE TR 4

$ 10 DA ARERAT Y
113 AL SR AR A DR R ]
FO123F DA A AR i K 2
133 A RB AT AR |
143 B RBRAFTT AR 2

15 A RB AT AR 3

¥lo g AIELE S

ERVECRETE &1

g =i
W N

Week 1: Introduction & Syllabus overview

Week 2: Review of shallow water hydrothermal vent

Week 3: Review of deep sea hydrothermal vent

Week 4: Impact of hydrothermal vent on marine organisms 1
Week 5: Impact of hydrothermal vent on marine organisms 2
Week 6: Impact of hydrothermal vent on marine organisms 3
Week 7: Student presentation

Week 8: Student presentation

Week 9: Mid-term examination

Week 10: Survey and pratical training in hydrothermal vent habitat
Week 11: Biological adaptation on hydrothermal vent habitat 1
Week 12: Biological adaptation on hydrothermal vent habitat 2
Week 13: Trend in hydrothermal research 1

Week 14: Trend in hydrothermal research 2

Week 15: Trend in hydrothermal research 3

Week 16: Presentation & Report the achievement

Week 17: Final examination

FRAT CRTE T BA S

(Grading/ Evaluation )

5

Experimental design; conduct experiment; write up manuscript

lecture

A~ g e (http £ /)
( Web Site of Lecture
Notes) nnNotes ) Notes )

=
( Remarks )
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Research Methods for Island Marine Ecosystem

A () PBHHET E~FAY
S ESEE Y < B 3T ,m4ﬁ~ P
k. 1 P 2
F ¥ wl 2 B 5 L 110 & 2 8 25fz
[ 13 B E B

(JaE2 5 A# 208 [JaE2 b sargg - »maom 2 gt [JaE2 8
WEE2r TR By BE22 B SREPR

BE%EHL 23345 En4 J9BREad EE A8 457
N T T Y

i 4[]

ATALI A PR RED ko TR R R

L ks i i{‘@é’%ﬁ???.ﬁtﬁi | | |
( Objective) | This course will introduce the marine ecosystem of mainland islands
# | and will accompany by an internship course on the ecological survey
of top-level consumers - cetaceans and dolphins
BN Ty
( Prerequisite ) # | Biology
((DIRERES: 35 el TR
(2) hig®fd ks
() § i R
RIIORSS 3
(5) hupids XA fu kA A
@) irFXE3 P40t Ry AL
(N BBEEEY R
ENE S
(Outline ) (1) Marine environmental ecosystem
(2) Ecosystem surrounding the island
(3) Impacts of climate changes
- (4) Impacts of anthropogenic activities
(5) Investigations of island marine ecosystem
(6) Modern physiological and ecological investigation of marine
organisms
(7) Applications of machine deep-learning
IR (& ANt O RE RSO ] )BT Y (5 X 7 AE i)
( Teaching Methods ) # | Lecture (6 hr) and field practices (5 days including travel)
I~5430 ¢
(References ) ®
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AP B BT T )R o hF Y HMB AT > L6
TR EL GRS EFELEA RS AR R FE - A 24
PAGE(EHE S BB ABEFT VR F YR

AERE ALY YL > L

( Syllabus )

The course will be held during summer vacation (Jul — Sep). A
fundamental lecture (6 hr) regarding to the introduction of the marine
ecosystem and research methods will be given in advance of the field
practices. There will be 2 batches of 5 days field practices (maxima 8
persons each) in Matsu islands. The students who take the course will
be required to join one of the field practices and submit a paper
report for evaluation.

;\;‘;_az-g_—e;u ¢

F ¥ (70%) + 3% 2 (30%)

(Grading / Evaluation ) E

Engagement in participation (70%) + report (30%)

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

=
(Remarks )

1 P2 g 16 4 Frnd he s AT ME (L EER o
AR LA AP F o

2.0 5 110 & 23z > 3 A% - FFE T NE D F 110 & 6
T 3~8 P R AiEH e Bk
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Advances in Molecular Marine Microbiology

ES ARV NS ) PARHET R
S ESEE Y < B 3T Alri- &
k. 3 PR i 3
FY e ® B ok 2 H 5
[ 13 B E B

Wi A g [ id b i~ HIA 2 it [Ja%d
[l Fime w7 (i 52 42 7 208 Fflst

W Rz sEs phEas JFnfEans I8 A plara 4

(a7 2 fa iR g enie 4 [k ¢ B At 4

- ~KEP %
( Objective )

Nt Pz 2 > BEMAF AL E? 3 b~ BFaied
MR GEM R o
Fru g 4o

1. 7 fE4cfe o 45icd 24 1

2T R FEEA WA TR R F R RS ER -

We will introduce the definition and ecology of microbes, the
existence of marine microorganisms in life and the role-played on the
environments and the related application of microorganisms. Core
learning outcomes: 1. The students should be conversant with basic
marine microbial ecology and the related knowledge. 2. The students
should be able to use basic knowledge of microbial ecology for

further scientific reports reading and writing.

N ;{,,’,Zﬁig

( Prerequisite )

A A0

Non-prerequisite

RN S
( Outline )

Bt AR 0 BN R LAEMA IR E S 2 R EE
PR R EMNFEN 3 B FETAM B4 B E
A A m =~ it o

5

In this course, I will introduce 1. Diversity and ecology of marine
microorganisms; 2. Marine microbes’ cultivation and functional
exploration; 3. Marine microbes’ identification; 4. The discussion of

marine microorganisms related publications.

L A
( Teaching Methods )

SN B R  L AT

5

Teaching, operating and seminar

I~%FEp

79 W

(References )

1. Handbook of Molecular Microbial Ecology II: Metagenomics in
Diftferent Habitats

2. Recent academic publications
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5

1. Handbook of Molecular Microbial Ecology II: Metagenomics in
Different Habitats

2. Recent academic publications

ENEE] /A

% ‘gr
=
=

=

2 F
¥ b

ol K
(\x
& W &

&I F

)
o=

= M g

’

8

TR OE

s

SR Fh e B AT

¥ O6-18F TR AMAF MG TR  HHEER -

S REER
( Syllabus )

Part 1: Molecular approaches to studying the Marine biota and their
function

Week 1: Introduction of marine microbial ecology

Week 2: Tools of marine microbial ecology

Week 3: Functional genomics to microbial ecology

Week 4: Modeling in microbial ecology

Week 5: Multi-omics approaches for marine microbial function

Part 2: Thematic discussion on marine microorganisms
Week 6-18: Marine microbes related paper reading, discussion and

writing.

¢

PR AR L (80%) ~ FRE A (20%)

(Grading / Evaluation )

B

Class discussion, report and attendances

A~ ak (http © /)
( Web Site of Lecture
Notes) nnNotes) Notes )

# i

(Remarks )

58




Mzt @i 2105245 1 SHHEFJETHL

FELHE (Y 2) P T
¥R () Introduction to Medicinal Chemistry
FEeE GRR) BARRET 5k e
[0 S BAEA PRSI E S | B 3A
g 0% 2 t R 2
Y Y B o3 oR Vi | B - g
& (35 63 6] ¥ 13
BELE R4 /L IEL $K0~100)
1 A#mA2 44 20474 70 o
2. W iver g ¥z F 4/ 30 o
P 4 3. AFEAFHEAN Iy R HEE YIS 20 o
4, BE3 PR eE g g E2 2414/ 20 o
S. AEIFAPMAT LA ~FY S aRgd/ S0 -
6. A€ BEffLay 4/ 20 -
AHAERE LB R R B LAY e i
p Fl o JEIY &4 F oae R R o AP F A IER 4 5 a2
KRB AP S B (o R WA A it g g
SIS FF R o
- “RKEP K This course will allow students to understand the design of drugs
(Objective ) and the mechanism of action of drugs in the body. From the
- preliminary understanding of the functional groups of the
compounds, talking about the intermolecular forces, we can
further understand the interaction between a specific compound
and the target and a series of subsequent reactions.
S RiBP g Fang
( Prerequisite ) ® General Chemistry
F-F EFFEAR
- F B Aow v
% Fpoer e
PEETE I S TS
BI % AUk & TL ER T i
ERR ‘37l ] FAR v FELEHEY Ly
(Outline) RS S S
R S AL
Chapter 1 Introduction to Medicinal Chemistry
- Chapter 2 How do drugs work

Chapter 3 Targets of Drug Action
Chapter 4 Lipids as Targets of Drug Action
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Chapter 5 Carbohydrates as Targets of Drug Action
Chapter 6 Protein as the Target of Drug Action
Chapter 7 Nucleic Acids as Targets of Drug Action
Chapter 8 Introduction to Pharmacodynamics
s KES 2 Pl P D - % %% PowerPoint & 4 B4 FRL o
( Teaching Methods ) # | Blackboard-writing and PowerPoint
I~%%¥%p ¥ | Zde L B A Graham L. Partrick
(References ) ¥ | An Introduction to Medicinal Chemistry, Graham L. Partrick
¥ p ¥
1 $-% EPicEAR
2 $-% Bficwirw
3 ¥R Epdow v
4 BzF Fpier g
5 Y2 F BT ikie
6 Frd ficiER e e
7 BEd R ER e e
8 FIE BRI AR L ER T R
S| L9 WIE RUK G HiEL EReT e
i 10 #éd
U BAR R FiERER Y e
12 BAd B FICLER Y e
13 %2 v FieLEpiEe e
*CREER 14 F2F 9 FiEiEHEY R
(Syllabus ) 15 % PRITLEH T e
16 $-F PR Ep e e
17 AR FFRIEAR
18 #Hxy
W Content
1 Chapl Introduction to Medicinal Chemistry
2 Chap2 How do drugs work
. 3 Chap2 How do drugs work
® 4 Chap3  Targets of Drug Action
5 Chap3  Targets of Drug Action
6 Chap4 Lipids as Targets of Drug Action
7 Chap4  Lipids as Targets of Drug Action
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10
11
12
13
14
15
16
17
18

Chap5
Chap5
Exam
Chap6
Chap6
Chap6
Chap6
Chap7
Chap7

Chap8

Carbohydrates as Targets of Drug Action
Carbohydrates as Targets of Drug Action
Chapters 1~5

Protein as the Target of Drug Action
Protein as the Target of Drug Action
Protein as the Target of Drug Action
Protein as the Target of Drug Action
Nucleic Acids as Targets of Drug Action
Nucleic Acids as Targets of Drug Action

Introduction to Pharmacodynamics

Final Exam, Chapters 6~8

¢ 3R 35%, R4 35%, TF 20%, DA X 10%

(Grading/ Evaluation ) B

Midterm report 35%, final exam 35%, homework 20%,

attendance rate 10%

N ~#da g (http: /)
(' Web Site of Lecture
Notes) nnNotes) Notes)

=
(Remarks )
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1MM0FEERY 15HHERFBTHEE

FRRLE (P ) A E R

FELH (F2) Virology : Principles and Applications

HEeE (GRR) LK AL
e A PREEIE B | BRI T # %
Rl 2 g g S 2/week
VY m- A oF Vi 23S 1 RS - 8
& [3E i3 Y] E iz

ﬁn\'.a‘i‘: 4

35 % £ Ps 4 /£ 1A $(0~100)
AHTEH2 L ¥4 454/ 90 -

R A S F %4 _ 60 -

BELPPEN AR RS (74 50 o

A PRREAEFEZRLA] 10 -

P MAELRES CF VI HRg) 80 -
Mg MRA A/ 60 -

AL R

AAL g B ER EB GG 2 p By 0 R N
EE 211N IR YRR LCE R F SR e
it BBREREBABOFL c FARBEG N L BT R

P | oA A AR AR A L H R S AR b
(Objective) b Fo R G oRE AR 0 i e DR
Fr iR FETE AL RS FAAMT RN F L oR
WHkr T2 pa 217 pd T PHREEAT & ngbi
B
S ~ABfLp v N/A
( Prerequisite ) #
B T EEE Ty
SRR Ab R R Ll IO e
2 AT P
ZoHHAS lrmAip ERAR AR E AR
(Outline) I AT EfuRF Eag RE TR
Ao fRE AT SR -
= SR B A SEAL € AR SRR A o
B
E o RKE Pl s AR R INAE
> i
Teaching Methods e . . .
( & ) # | PPT-based presentation and lecture discussion
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I~%%3F
( References )

Virology: Principles and Applications by John Carter et al. 2™ Ed.

5

Virology: Principles and Applications by John Carter et al. 2™ Ed.

A REERR
(Syllabus )

— N EEPRE 4
<A

RN

fov

=

RIS

ko

F oA

* Ml RNA 5 4
RGN RER R

~Hp Y «g'
AP E RS

- %i@@ﬁ%i
LY

TR B LR R
o pE B R
v tup A B

Ao AFRR

PR PR |

v

I

fu

=g

T

i

)
v

Introduction of Virology (Week 1)

-~ Structures of viruses (Week 2)

= ~ Life Cycle of viruses (Week 3)

2z ~ Influenza (Week 4)

7 ~ Coronavirus (Week 5)

= ~ Flavivirus (Week 6)

= ~ Piconaranvirus (Week 7)

Alphavirus (Week 8)

~  Midterm exam (Week 9)

-~ Biosafety (Week 10)

- ~ High contagious viruses (Week 11)
~ Viruses and cancer (Week 12)

~ Immunity against viruses (Week 13)
~ Vaccine development (Week 14)

~ Antiviral agents (Week 15)

~ Gene therapy (Week 16)

|

v
ra

XU = S FY U Y

T

sl

(Grading/ Evaluation )

B F3E20%) ~ B K AR (40%) ~ FAT 522 22233 (40%)

#

Midterm exam (20%), Final report (40%), Participation (40%)
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N~ dtE e (http /)
( Web Site of Lecture Notes )

# 3
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FAE LA (P %) BALK Bo& A s 5

FELH (F2) Cultivation technology of aquatic organisms in Matsu

Bt (%) BHKEF MY

L BEAPPREEIECE e | BRI 2A

L S 3 + 3

LA B- s oF Vi 23S RS - B

& /1E 3 W] E B

BELEPaN 4 /2 TEA H(0~100)

AdR%2 L ES B4 _90 -
Mg g ¥ %4/ _80 o
AXAFPED AP R EERFS) _T5 o
BEA PR REAEFE 2 RL4 95 o
AELFAAMAFLRES CFV S ARG 5 -
A g MR 4/ 90 -

P iy 4

AL R

SRR AES LG REA P REE Y TAAE N

Pl PR AR A ORR TR ) S A A PPN
o i RA G A EARMRY -

- “RKEPH The goal of the course is to train students to have the foundation and

(Objective ) ability of marine biotechnology in aquaculture practice, and to

-m

operate the marine aquaculture circulating water system of the Matsu
campus to teach marine biotechnology knowledge and related

applications of aquatic technology industry.

Z~higfp v 250, 287 %0)
( Prerequisite )

5

Biology (1), Biology Experiment (1)

RAEKGEAFBRRREE FRRXFEEAE
Eé*ﬁw

7

&
B
rm\%- 1@1—

N oL R W~
e
=
Y

im
\254-11\'&“3@%
e
Et":
}\-
ﬁ
[

oo
A~
h_jj N

+ ﬁ%ﬁ%isﬁﬁ?ié
. 2 % BBt

9.5k ¥ \ﬁEi?#ﬁ?ié

10,44 fe | 22 7% 4 b

1. Construction of breeding facilities

1=
"

E

’G

5

2. Aquaculture facility seawater intake equipment

3. Introduction of equipment construction of breeding circulating
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water system in breeding facilities

4. Basic concepts of aquaculture

5. Basic concepts of aquaculture management

6. Feed biological cultivation and application

7. Matzu cultivation and seedling production of characteristic red-
spotted grouper

8. Cultivation and application of macroalgae

9. Cultivation and seedling production of mussels

10. Zooplankton and phytoplankton (brine shrimp)preparation and
additives

E o~ RKEE
( Teaching Methods )

BAR R E A HFF Y R AfET R RIDIAR

Explain the experimental principle at Matsu aquatic research center

I~%%%p

(References )

ﬂ.,‘h.tﬂ.

=

l. 28 I g* 5 o - H

2. FAO Cultured Aquatic Spemes Information, Cultured Aquatic
Species Information Programme Undaria pinnatifida

3. The possibility of the cultivation of Undaria pinnatifida (Harvey)
Suringar in Taiwan. H. Ogawa, et al. Aquaculture Science, 63 (2): 203-
206, 2015.

4. FAO. 2009. Mytilus edulis. In Cultured aquatic species fact sheets.
Text by Goulletquer, P. Edited and compiled by Valerio Crespi and
Michael New.

A RERR
(Syllabus)

BATER AN F O PRHFR 1L RARGEE 2E ALK
B VE 3. ARG A AFR L KL ?Ji'%f‘ R4 -KA %A
AAMEIAL S KAXAE A AL 64 i K R
7.,% ABFFd K BLT T é',f;é_éti‘“?fr'fé 4 A8 XA EZ AEALR
P OREZ AL BT I A A 106 frind AR (A
rotifer)( %' # ¥ brine shrlmp)(f%’%f’é‘;? cyclopoida)fie %] &2 vk S g

5

Syllabus: Course content and teaching time 1. Constructlon of
breeding facilities 2. Aquaculture facility seawater intake equipment
3. Introduction of equipment construction of breeding circulating
water system in breeding facilities 4. Basic concepts of aquaculture

5. Basic concepts of aquaculture management 6. Feed biological
cultivation and application 7. Matzu cultivation and seedling
production of characteristic red-spotted grouper 8. Cultivation and
application of macroalgae 9. Cultivation and seedling production of
mussels 10. Zooplankton and phytoplankton (brine

shrimp)preparation and additives

Farel ook fFieigd ki
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(Grading/ Evaluation )

-

Students report in groups and the teacher explains the principles of

the experiment

N ~#E&k g (http : /)
(' Web Site of Lecture
Notes) nnNotes) Notes )

o
(Remarks )

L3 LR AR
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RedBAXEAE bPFRAFI FPBELF TP 4

DS S

A i3 37w 8 3T
. . - ”S . - - 23
d &9 e iy - FLrEk FY B S iy g ek
via
% 73 ” PR D - Tk
o | LR RPAT Y iy R R Y [
¥ -
A
A 2.9 g % (Lab Rotation) & # A2 2.F S i#F ¥ (Lab Rotation) 5 + 7 &
-3 £ er N
ARy Ao S bR 1EA 8 | DAY EREBARY - Ko gy [N TR
4 E e F o1 Hp & & 5 N, 2B fe Bk o N T OB Hp o3 - 2RI A K
ap | = P B85 _FE EHgdw | 1 8L FEPLINTEHEL
¥ . ; Sy s F WM
;\ % & CE IR QR P

R d A EAF2 APTRAFIFPHELE R RBP4

(REFPEE)

o {10403 24P B A7 Hir § h B
© A {10404 240 et B & i E
¢ F104#057 079 feikiet f § il 6

e , F¥-g& |-k S8 -
Rl PEew N B L L L L i
i
BEA PR 3| 3
AP AR E R L
Bt 2 |1 1 S
5 MY P I
i T G 0 0 TR ST KT
Time w  E3 e
B ¥4 12 6 6
AT R A 18| 4| 2| 0| 0| 6|6
0L A H 12
N SR PAS Y 30

LEXE A% TEY AU FRE S A ER - P
ERRRE R AR RS e 2Ll
kst @R IRk R A S L g BT

L
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2.9 B isF ¥ (Lab Rotation) 3 + TE#H £ T ¢
AR - E LB A R TN T B kL
TEHELSEA o
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[SISEE]

R4 4%A8 110 2225 1 £ PmBHFTLE

A LA (P %) Bt B b8 P
FRLH (F2) Advances in Applied Microbiology
Fatm (%) EHRKE % &
[ S §E% 2L ARE 54 R FFLy| BT
grk 3 L ik 3
L # R 3sr L 5
& [1E 13 B E i3
5| MERARENEE o R AR F R LG EAEL
- RE R RFEEARE ——
( Objective) N This course is designed for students who are interested in the latest
# | research of microbial environmental stress response and application of
natural antibacterial agents.
AR
( Prerequisite ) &
AEALF - RPN LR RA T AR F BRI R
L TR R A R TR RS RS R S EHE S A
M BRR Y 2 F R R AR R Y ol
AT EA BT AMET -
o RH & This course was applied to the reaction of microorganism and
(Outline) environmental stress and antibacterial agent stress. First part
* demonstrated various stresses as microbial, pressure, and antimicrobial
agents response. Second would present medical microorganisms in
environmental stresses and control of infectious diseases. To implement
student for connection of related subjects.
= EEDR dOERELE D WCREY  § AR AR
( Teaching
Methods ) & | Textbook handout, powerpoint slide made by reference textbooks.
P2z w2017 B A FEGR) F2FE
I~%¥3p Wong, H. C. 2012. Stress Response of Foodborne Microorganisms.
(References ) k3 Advances in Food Safety and Food Microbiology. Nova Science. New
York. U. S. A.
= mE R a ¥k
1 B4 FE AR 3
S RFER ’ 2 | B4R A 2R 3
(Syllabus) 3| BARRB RS WA P2 F -l 3
4 PR BE R {2 2 F -1 3
5 | HRBEI AN RE 3
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6 |HBERSJENHER 3
7| BRBERA A RS 3
8 BBERA fE  FER 3
9 e 2
10 | BB i Blid 32 F - 3
E R T Ay 3
12 | Bacillus g 4t4F75 R 4 2. 4 18 #5544 ] 3
13 | Bacillus ¥t 4375 % 4 2. 4 &40 3
14 | Clostridium ¥ 7 8 R 4 Fuld 2. 4 12 4] 3
15 | Clostridium ¥ 7 8 R 4 Fuld 2. 4 12 4] 3
16 | ~5#HFAEFERERS i F k-l 3
17 | * 5B FAEFRERS L2 F -l 3
18 B *x 2
1 Introduction 3
2 3
3 Response to specific environmental stress-1 3
4 Response to specific environmental stress-11 3
5 Environmental stress: pH. 3
6 Environmental stress: temperature. 3
7 Environmental stress: high pressure 3
8 Environmental stress: osmotic pressure processing 3
9 Mid-term exam 2
10 Stress Resistance in the Thermo-acidophilic 3
Microorganisms-I
1 Stress Resistance in the Thermo-acidophilic 3
® Microorganisms-II
12 Bacillus species: Taxonomy, Epidemiology and 3
Stress Response-I
3 Bacillus species: Taxonomy, Epidemiology and 3
Stress Response-11
Significance of spores in the resistance of
14 | Clostridium  species against environmental 3
stresses-I
Significance of spores in the resistance of
15 Clostridium  species against environmental 3
stresses-11
16 Response of Escherichia coli and coliforms to 3
environmental stress-1
17 | Response of Escherichia coli and coliforms to 3
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environmental stress-11

18 Final-exam
N T ¢ £ (20%) ~ B ¢ % (40%) ~ B % 47 2 (40%)
Grading/
E(Valuaﬁon) 3 Quiz (20%), Mid-term exam (40%), final report (40%)

N~ & =n (http://)

(' Web Site of Lecture
Notes) nnNotes )
Notes )

L=
(Remarks )
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FELH (Y 2)

8 B B A

W LA (F2)

Advances in foodborne pathogen

s () BIHRKE 5 &
23 L GRE2ERMALART CF R FFLy| BT
Frk 3 L ik 3
RYH # R R H &
& [1E 13 B E i3
ﬁ%ﬁ%ﬁﬁyﬁilﬁ%%ﬁﬁﬁ%#ﬁa’uﬁr? C
g | AL T R RBRAD RS e G g2 S
%ﬁﬁﬁﬁ%%ﬁﬁﬁ¢ﬁ%ﬂﬁﬁw”%ﬁ;m%ﬁi%‘ﬂ&
A a gt > SR IEMEY - PER .
- “kEPE This course primarily covers the general description of foodborne
( Objective) pathogens and their mechanisms of pathogenesis, control and
prevention, and detection strategies, with easy-to-comprehend
¥ | illustrations. This course is an essential resource for food microbiology
graduate or undergraduate students, microbiology professionals, and
academicians involved in food microbiology, food safety, and food
defense-related research.
ENE YT i
( Prerequisite ) w
;%ﬁﬂ%&ﬂiﬁﬁﬁﬁ%%ﬁ%%ﬂ%ﬁﬁ%%%ﬂfﬁv
5 B PR Ao R B S SRR B a R €175 4~
¥k > E e 2 AF A F & m}w %‘,"—i’/ﬂ\* i#ﬂ?lﬂ
T * o A R ] s Bacillus ~ Staphylococcus ~ Clostridium »
ZoRMAH
(Outline) Discussion on important food poisoning bacteria in Taiwan: basic
knowledge and latest research of various food poisoning bacteria, such
e | the general characteristics, classification, pollution in food and
environment, detection methods, control methods, toxin production,
Protein and molecular biology research. Main pathogens studied are:
Bacillus, Staphylococcus, Clostridium.
LR & 2 i FmELdp WiEREY  p RS AR
( Teaching
Methods ) 3 Textbook handout, powerpoint slide made by reference textbooks.
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¢ R E AP E(FP) > 24184 £ R ik
1. Arun K. Bhunia 2018. Foodborne Microbial Pathogens: Mechanisms
I~%%30P and Pathogenesis, Mechanisms and Pathogenesis. Second Edition.
(References ) 3 New York; London: Springer.
2. Brend A. Wilson. Bacterial Pathogenesis: A molecular approach.
Third edition. ASM press Washington. DC
F [ & i
1 S &R FR A 3
AN S Rl =R 3
30 | HA P s & FEl 3
4 N 3
5 | ®Rpdl 3
6 i AR G R Al Ll RS | 3
7 o BT e A 8 e 5N R OR-IT 3
8 | &% 7 9 FpFl 3
4 9 A 2
10 | &% 7 7 53p-1 3
11 i AR T 3
A REER 12 WA AR - 3
(Syllabus) 13| REFHF 3
14 g 15 - 3
15 | B 4 -0 3
16 | 2§ % F-1 3
17 | A F %% F-1I 3
18 U 4 2
1 Introduction to Foodborne Pathogens 3
2 Biology of Microbes Associated with Food-I 3
3 Biology of Microbes Associated with Food-II 3
& 4 Host Defense Against Foodborne Pathogens 3
5 General Mechanisms of Pathogenesis 3
6 Interaction of foodborne pathogens in study of 3
animal and cell culture models-I
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Interaction of foodborne pathogens in study of

’ animal and cell culture models-II .
8 Staphylococcus aureus-1 3
9 Mid-term exam 2
10 | Staphylococcus aureus-11 3
11 Bacillus cereus-1 3
12 | Bacillus cereus-11 3
13 | Bacillus anthracis 3
14 Clostridium botulinum-1 3
15 Clostridium botulinum-11 3
16 | Clostridium perfringens-1 3
17 | Clostridium perfringens-11 3
18 Final exam 2

1 E(20%) ~ # P F(40%) ~ B R ER 2 (40%)

(Grading/
Evaluation ) i3

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

N~ & =n (http://)
(' Web Site of Lecture

C =
(Remarks )
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