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AR

Microbiology, the study of microorganisms, plays a very central
role to all of biology, overlapping with almost every field of
biology. Basic knowledge of microbiology is applied to the
foods, pharmaceutical, and biotechnology industries, in the
diagnosis, treatment, and prevention of diseases. In addition,
microorganisms have been used in some of the most significant
experiments ever conducted in biological sciences covering
basic problems in genetics, molecular biology, biochemistry,
and physiology.

We will study the biology of microorganisms, and the
interations of microorganisms with other organisms, including
man. We will spendn most of our time discussing general
principles of microbiology (microbial physiology, growth and
genetics). We will then survey applied microbiology
(environmental and industrial microbiology). We will finish

with a discussion of diseases caused by microorganisms.

wE P

The purpose of this course is to provide an understanding of
modern microbiology by covering both the basic and applied
aspects of the field, enabling the student to appreciate the
statement made above.

g E =2 -\
T 3 }\

i

The final grade will be based on the following components:

Mid-term exam (2): 60 %
Final exam: 30 %
Term paper: 10 %
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IRAL P

An introduction to experimental techniques in microbiology.
The exercises include cultivation and various staining
techniques, isolation, identification and biochemical activities.
Three hours of laboratory per week. A brief lecture will be
given prior to each experiment. A team of two students are
expected to construct or set up their own experiment. Materials
are usually prepared by a laboratory assistant. ~Students are
expected to develop marginal laboratory techniques. The result

of each experiment should be recorded and discussed.

wE P

You are expected to become familiar with (1) observation and
manipulation of microorganisms, (2) preparation of media and
culturing, (3) the utilization of stains to observe microbial
structures and other tests for microbial identification, and (4)
develop independence on research skills and sources of

scientific information.

FFL: 50%

wE Y 15%

% ¥ :20%

TpEz Ep 41 TR 15%

R ) | FRF
AR LA (%2 ) |Nutrition
A :°d 3

B T

wEY K

AR SHER A PE 0 g YRR R B AT
Bpo R E A YA PR iRt TR § R 1
RAEHP e B BT aesn o

wER R EES TR RS Lo LR R p R Wi )
s Bk 8

wET S T (F A L )R 10% 2580 ]

R L E iR 30% o

49




AL L %)

PEPEY

Az &L (¥~ ) | Cell Biology

B L #c 3

i T

A it mie A P F IR FFF G g R o

®E P SIEF A R i B o
BAEEHI fwed EEMH w2 2- H 1 2w R
ROBI LD
BAEFIHRN M2 58 BB B4 o

RS S IS IS 1

e 2PRE- v EgERL
kS i

M EIRFFRL
HAE CHE(C Y) A2 4T
¥ Z4 (%= ) | Molecular Biology
g r i 3
B PR3 Er 2 S

PRAL P Fifrmie s w2 pa R FliEg > 22 #3
SRR R AR v o B ARR 4R
e E o

wE P& REA O RA AL F LB OE > K F AR D
oI At o ek R T R4 R d Pl
mffzﬁfrxmzr;’%l SRR IR R S TR 0 fRA T
PR BRI G A B o

PEE P 7 (50%) 8 % 3F £ (50%)

Az =T 7)) g

A -4 (% 2 ) | Animal Physiology
g4 ¥ 3

a8 ik EE XfF

FALPLIE

%ﬁ%@ﬁifﬁﬁﬁﬁéﬁﬁ%ﬁ%$%“Ewﬂgm
™~ mﬁaﬁﬁf#b%j ]@ Z'L fm Pg vt vn B3 ]—,bi Ij,‘—gil_i},%,;w 'ﬂ W

50




g E 412 ks @ 24 S (Nervous ) ~ &
(Cardiovascular) ~ #~f (Muscle) ~ = ¥ (Respiration) ~ ¥ %t
Pk (Renal excretion) ~ i i (Digestion) ~ 4 i&(Endocrine) ~ %
4 78 (Reproduction) % % 34 12 o 2R B 4 & 5 (A ) E P

B3 S AR MR CRAR T R -

)Fp ik HREFEF B oA A BH N E L KAF S i T
JOREA LBV UHE LS HBN G LPREREE W
ER2 S T
e P WAL LR A0% 0 b b T A (ke AR R

RETEFR > TF 3 0RF) 20% -

HEEA( 2 | BFImERs
Az -4 (& < ) | Experiment in Animal Physiology
g4 1
=S Sqd T
ESiAvE TR SN S I ST F ¥ Y P SN
E A AR N I A LI - Y G
AE e SRR EBFHZIED o
wxE P 1.3)3'*—”45“’%‘?5"5%?@3?7;%?*,&0
2E Y B p 2 FrpriE ~ A2 2 AR o
3E&Rn F A EPMEEF iﬁé%lj o
4i@£ﬂ&%%&%o
T2 Y kA2 ARG -
FE R a%ﬁ? 30%
258 %)% 30%

3P Y B RY LR 5%

4T L5k~ FF.2)10%

AL £ 47 2)

2P FRRAE(C) ()

WL ()

Undergraduate Research (1~2)

g~

1/1

B K i

51




AT PLE

dREEAFEDS A RM ST EFREEIR
.,h:;fﬁ;g_dzﬁ —},QL‘JF{%?%\B o i% i W 4p B
E:r;gt‘—'-:ij FREEET IS v L B S
m&ﬁ, PR Sk f=r/ k- TR N I ﬁ oA s R EEE

PN EEE TR ALY A H 9‘&;‘/-«"17 k-
%L%if?

"’;fp%'dzﬁ’ﬁm
T

"éfnéf’aﬁ

0%

=
oo

F W W

\m.h}

e
=
kg
m“&¥
=i

PR RS A
CETLR L P BB
p oo - FJI' ﬁ§ 4 = o

4 577}15?% P%ﬁ—f-m§ Zi‘!—‘ﬁ
Sa PR ARG Y

CRIPFT Y ¥

| PR
-,

d g HEEF 2 BRBKEFE B EREA

AR L H(T ©) R TR 4
g 24 (¥< ) | MARINE BIOLOGY
g 0K 2

k=9

th %

A PR AARD B A A LRI PAos RS B R ARA o
KE P AR R R N RBAEIL BRSO G
BB > ARG RS PR

RS AW 30%

To AL 30%

EN 40%

A AP 2) #2A%

iPAE -4 (¥ 2 ) | Parasitology

g sk 28~

B IR FT 5 W R X

PAT Lt ﬁﬁﬁ%ﬁﬁﬁiﬁ’i%&iﬁ‘%ﬁ‘&ﬁ:*?iﬁ
AREFA[end FL S Bie s U RBREET W

RE P HAMFLADLFLL SRR RADE IR ME S A
103 B G ST o

FEE S AR 7 4 50%

A28 £ 4 50%

52




H L AEC %)

UREY 4

AR L H (%= ) | Embryology

g o i 2

B ST e

PRAL P R i fab 2 g E—d dame2 A4 5 L BT
Bovmiv s AAEY kA2 4 AN RATHEM B A

AEE S A ME A B d LA B 0 F
BB AR Bl BT RS R L

7 2, 4L
-5
it & kU o

#E P

£ 4

=g

LRBF ARZFA NIRRT EM AR A

BEATEL R

FEE 5 4R,

AL (P <) LR R %

A% -4 (& 2 ) | Experiment of Embryology

g5 1

k=9 3T

PRAR L IRRA B B S G E P F b 4

B of Ao A w0 R T AR DR Y L1 S
Pip 3 AR o

#E P

PO REBSPRAET R LY R

= E =\
g 7}\

RIEEY:
3F 2

e ¥
|3 o

AL L4 %)

1 4 % 2 I 33 %

B g (72

Plant Cell and Tissue culture

g4 2
e g T3
AT PETE ez & £ g £ e 2 1 (totipotency) iy

TR T AR AR MR R L o g BT O S R R
i~ ERARE Bfc2 e SRR EL A pEE

53




TR BA LT RGP

wE P& #E2 O fRAADERR R OE > R A B D
¢ FlERAHETERLER > e kiR fRES
Yo i B w};sb M2 g4 o d H- gy gkrr;;’amiﬂf
o FiE- 0 RAFOB I E B AT R R BE

g EF iﬁ%

AR L H(T 2) L JUE 4
AT L4 (® 2 ) | Genetics
A d 3

k=9

T BT RN

e

AU FRFEGL ~wie s A3 2 85 3 BEENF

Rt BF DA ML - AAERL - AFZR N2 F B
W2 gt @ FRBH T DNA S AT~ ¢ M AT
Blpferi; R BAROBIINZ L P2 F @k Fen
Bk E 22 IERRORE{ 2, E 2 DNA 2
7R FIRE A 47 B PO R IR B o 1t 5 AL, IR EE
[

#E P

GLE RECRAER e E LA S EC e SR M AT
HE @R ATIE RS WD S E R A R
FREFBEBHG - AARF o FRA TR E 4P F
AR L RRAH S e AR R AH

R B AR EE30% He o FIRE R 10% -

AR E A ) B BFR %

Az -4 (& < ) | Experiment of genetics
g sk 1

B4 T 25

FeAL PLIE FALN F R oA - L BAEBE s FHE - Bk
B3N e - S aF ka0 M s HE o L DNA B~
restriction enzyme digestion ~ 7 /A 4 45 ~ PCR ~ £ 78 ~
Dig-labeling probe =i * o

®E P Widtgss it g1 L enhiLE ph § UFTRGE -

g N T opE & 20% o

54




)% 10%
k2 45%
B R Y 25% o

Hie b 2) | ey

wA? t4¢ (#2 ) | Plant Taxonomy

g ¥ 2

B Rk T ME 2 FREE

A pEid SEE RS A BT A e S S AT b
HHP AT LT T EERY PSS rE
it o g R R4 R o 4R 8 JEEE S
brZ e o KPR i -

5 0 1 A Y PRIy
ﬂ%ﬁﬁﬁovmﬁﬁﬁmﬁréﬁaﬁ cE2 FLLE A
FRT RS R A

EE TF % 20% ;5 P4 80% ;

BAE L HC %)

R s e e

Befe g (E2)

Laboratory Experiments in Plant Taxonomy

A S 1

LS idil R4 FRE

AT PR SRk - R S S R R A
T G2 AR IEE L% B PR R
Y Firans o

KE P PREFES S A EEFAFERBAE R DITRE FTREFEG
FRIFEFR KR AE IS RELE o
PR LB ENEFY SR A KT LR R F g0
BLRAPZPUETAFERTE AL SR DTRAA -

G T ¥ ¥ 1% 50% 5 £ ¥ 50%

L Y) | H s g
kA2 LA (%2 ) | VERTEBRATE ZOOLOGY

55




g ¥ 3

B KT e

AT PR ARV IR S
EFE2 0 R oA EAME A 0 REER MG H
o

s

BRI o

f

wE P&

EX S8 SE RIS ey
(R A EEE - RN § Y SRR R
R R

L E = -\
T 7o

|

FEEAMPY T S PRYE T LG L3 o
SHEUL R TEH AP AL, P kE FRPLR,
gL, By apLE LA o

Az = f(CP 7)) gL

A2 4L (<) | General Ecology

g~ o 3

i = Ea

PRAL LA APALE < HIG BFERE P AR R R A

BAREBRL D EE SRR N HmE o R
EH PRI Rs PR RS ASERRY 252 2 5
Fl BB RE S IR > FEFRAS SR SR A
Bz PERER G o FARLBAES L PE
dEERA B E B ARG LIRSS ZH
TERA~FART e 5 - BERIGIEE T fZ
PUh s BRGNS GEE S SR BA P 8
FREF LA ;‘zmﬁxgkfmﬁ; YR SRR wgkiﬁ.ﬁ;_ﬁ:ﬁ
G

P

RN P LR RR TN RS Y L
RIS TR R ST SR TN T
22 P13 B BN 2§ 4 -

L E = -\
T 7o

|

Midterm and final exams; project assignments

A LA %)

ARFR®

A 2 A (¥%)

Experiments of Ecology

56




RS 1

BRI Er 244

AT PE BEEH TR RS BB GHET SRR RIL e R B
e  HHERFHREFDOFTHRE TR AL ,m%f—r;ﬁ;, .
K e L

Eak i AR RRE  BRRFUE T i

FE S BV RIS 10%

22 e A 47 35%
B x3F2L 10%

TS 10%
WA LR %) naipgeg

Hede LA (2

Introduction to Epigenetics

g~k

[\

i a8

o

dau\'

B iAva

R A I

~ Ll @ (Epigenetics) R & 4p 2 4 £ enji e ¢ 7 L DNA
A AT G S ABEBHENE R Aot R ey
B3 AT R DOE R o M PP R 0 BN
AREBF AL LA MBI RS LR D2 PR
FRIEL SN F FABE- N fRDF L o AR R
FHTRBE LML I RAF P X LB IR DR
2 8¢ e drans 4]0 ¢ 45 DNA & histone 3-v B i3 &5
et 4 d ’}T’T’fﬁﬁ SRR ED AT A FIA TR ¥ btk
A2 fFit A FHEERNA A A FIA ik ¢ 28410

m,‘. ‘_T,@ s

P

Sl S VS ER RN L L R TR R
Bl 2 RE A R R AT L AR M e & T
© 3,1 BRIESER -

L E = -\
T 7o

|

1. &9 Hx+ & 30%
2. BHEFEE 35%
3. FAEFEAER 5%

A LG %)

57




Az 24 (¥ =2 ) | Immunology
5 m ¥k 3
B el P AR
B A EARS S S LTS -
wE P& EYAMILEEAPM B*
W s * 3 L AR
g N R B
PR AR
NS S
e HA
PAL EH(P 2) #* (1~2)
Sz L4 (¥2) | THESIS (1~2)
E 1/1

i =8

AL

g A6()Edkis »d PSR FEHES A ARpEEXEF
Farwmedpgpfo SRELhEXFRHLE TR LD o B
HAEPMFR BRI FELEEFIA&K TR
WL AH HhT BIFEVR U ARG S LY
ﬁﬁ—‘_.]j“gﬁ\g\,;i_@f"a oA P EHMEF W R A /T L
B EYTRLAR AR REE R HLEY T 96Q)
TEHRA DR IE LA 2fh- B 2 NE T E R
g4 o

wFp &

T

iwraﬁp%?;gd A B S e EOiEB S FPFE R
pﬁcﬁim§ DARH L o d R AR F L > Gy EEpF

BB EGHHP > B R 2 =B TR Oa
AL EBEILR - BT L B ELNE o IFLAKE-H
e YN D AR SE NS S

|

2L E = -\
?J; Jr\

R R Al T (S A Al Y U

S LA )

iR e

A LA (F2)

Microbial Ecology

A -4

3

58




B 3RFEr LR

AR LI The goal of this course is to learn about environmental
microbiology and microbial ecology through the study of
microbial interactions with other microbial populations, plants
and animals, biogeochemical cycling, applied microbiology, and
through the use of molecular techniques.

KE P #E At the completion of this course, students will:
(1) be able to discuss the diversity of microorganisms and
demonstrate an understanding of the functional roles they play
in natural ecosystems

. ..understand the approaches used currently to study

microorganisms in their natural environments and the
limitations associated with each be able to understand and
synthesize recent literature in the field

FE N The final grade will be based on the following components:
Mid-term exam: 30 %
Final exam: 30 %
Term paper: 20 %
Additional Paper: 20 %
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