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O. WS HE(Course Objectives)

ol =g

ot
%0

=

H

M, B%

- = dooME oY

ol

S| =
3s

2lH'2tE TS

AH
S

CEYIRGTPYE

L

o
o
=

= 0I5l

2
[S)

L

1 2

A

=0

E
=]

A

A

-
ot

I

XS
P iy =

oj

N

1oF

Mw._
EL

80
o0
ol
Jjo
"

a4
o<

<

Toll

ut Al (Course Format)

(1-39 £l THE M)

g % =2/HAH

-
=3

Hrt=, 32 /g0 o

A
= 7

o &7l/

B0
OH

o1
S+

4
0

ofn
it

Zolof chet stESo| EEY BVt REEE

i

a4

B0
IH

o

{oH

7}&E (Course Requirements and Grading Criteria)
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Microbial Metabolic Diversity:
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- Brock Biology of Microorganisms (M. T. Madigan and J. M. Martinko) -

- Microbiology - An Evolving Science (J. L. Slonczewski & J. W. Foster)

- Microbial Ecology - Fundamentals and Applications (R. M. Atlas and R. Bartha
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vi. FAHE 2

| Al Zl (Course Schedule)

S0GANG UNIVERSITY

(- £% #E & o
Bl Introduction to Microorganisms and Microbiology 1
-Macromolecules in living (micro)organisms
FastEL8& | -Central dogma
-Prokaryotic vs. Eukaryotic cells
1 FA
souy ol Y EE
TUE Brock Biology of Microorganisms (M. T. Madigan and J. M. Martinko)
A
SERE Introduction to Microorganisms and Microbiology 2
-Structure of bacterial cells
=asaLg -Function of bacterial cells
-Composition of bacterial cells
-Organization of bacterial cells
2 Ft °
oy o Y E=
=YXtz Brock Biology of Microorganisms (M. T. Madigan and J. M. Martinko)
A
SE5E Systematics and Evolution
-RNA World
-Endosymbiosis [Lynn Margulis]
=asale -5 Kingdoms vs. 3 Domains [Carl Woese]
-Phylogeny
3 =% -Taxonomy (classical vs. chemo-)
-Small subunit rRNA (16S rRNA)
sowy 2o A EE
IR Brock Biology of Microorganisms (M. T. Madigan and J. M. Martinko)
iyl
StE=H Microbial Ecology
4 FH - Ecosystem concept, ecosystem structure, energy flow [Eugene Odum]
sosalse Y pt, Y ucture, gy tlow [Eug u
- Emergent property
B st 3 ACE



- Producer; Consumer; Detritus-feeders & Decomposer

- Biogeochemical cycling

- Microbes in ecosystems (overview)

- Methods in microbial ecology: culture-dependent vs. culture-independent

- Roles of microbes in diverse ecosystems

souy Zol Y EE
2t Brock Biology of Microorganisms (M. T. Madigan and J. M. Martinko)
A

Jo
o>
o
e

Microbial Diversity

- Bacteria
- Archaea
* Euryarchaeota
* Crenarchaeota
- Eukaryotic microorganisms [Microbiology - An Evolving Science (J. L.
Slonczewski & J. W. Foster)]
* Opisthokonts; Fungi [Yeasts, Chytrids, Zygomycetes, Glomeromycetes,

Ascomycetes, Basidiomycetes]

XL
* Viridiplantae; Algae [Chlorophyta, Rhodophyta]
= * Heterokonts; Diatoms, Brown algae
Fxt .
* Amoebozoa; Amoeba, Slime molds
* Cercozoa ; shelled amoeba [Radiolarians (& 4At= &), Foraminiferans
(FEEF)
* Alveolates; Ciliates, Dinoflagellates, Apicomplexans
* Euglneozoa; Trypanosome
* Excavates; Giardia
sowy 2o L EE
=YXtz Brock Biology of Microorganisms (M. T. Madigan and J. M. Martinko)
A
SE5E Microbial Metabolic Diversity
-Activities of photosynthetic organisms in nature.
- Universal pathway for fixation of CO2, Calvin Cycle.
=} - Chemolithotrophic metabolism for generation of energy from oxidation of inorganic
=
=ostalye electron donors.
- Metabolic fundamentals of respiration and fermentation
- Anaerobic way of life via fermentations and syntrophy.
- Degradation of hydrocarbons
- Biological significance of nitrogen fixation
. 4
A
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S0GANG UNIVERSITY

Sopupsy St EELE FH U
(HEE 2 % Y AP M), 13584 E= 2ZAIZH 2 H)
TYURtE Brock Biology of Microorganisms (M. T. Madigan and J. M. Martinko)
A
SEEE Microbial Physiology
‘Bacterial Response to Glucose'
-Sensing
-Signal transduction
Fosgsyg | o
-Regulation
-Response
- A case study for 'Bacterial response to glucose’
7 FXt
oy | Zo L EE
HMZT 2. (2006) HHMZOM MZEEH X ZEHQIXZAML| 3'5'-Cyclic Adenosine
Monophosphate2| g st=0'4 S 4 EIat3|X|. 34:289.
=T
Lee et al (2011) FrsA functions as a cofactor-independent decarboxylase to control
p Yy
metabolic flux. Nature Chemical Biology. 7:434
iy 'cyclic AMP'Of| CHt ZHEtSH M K&
SE2E E7taA}
8 FX}
=2 ¥ Microbial Interactions among Microbial Populations
-Intra-specific vs. Inter-specific interactions
FasksLUle -Neutralism, Commensalism, Synergism, Mutualism, Competition,
Amensalism, Parasitism, Predation
9 FXt
sy Zo Y EE
TUXE Brock Biology of Microorganisms (M. T. Madigan and J. M. Martinko)
A
5
A
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== Microbial Interaction - '‘Quorum-sensing Regulation' and 'Biofilm'
- Quorum sensing A& =014
Signal molecules
'Universal' regulatory mechanism in Bacteria
- A case study: QS-regulatory cascade 74 Z=HEQIAt EHM Ol J|5 FH}
7
FastsWli& | - Biofim 4=
Physiological vs. environmental vs. medical views
10 =A Developmental stage for biofilm formation
=
Regulatory mechanisms
Strategies for controlling bacterial biofilm
- A case study: d=dd Qx| BAM 8 7|5 #HDBHI| 'Regulation of
bacterial biofilm formation'
oy o Y=
-UEE 2 (2005) Mz HE0 Aol EAE ST etn0|EESYEI3X|. 33:1.
=YXtz -O[O|of, O|t=. (2005) /A= 2= QAlS Sot Mzl 4= MaEE 1ol E4.
J. Environmental Science Engineering. 7:19.
A
SESE Microbial Interactions with Plants and Animals
- rhizosphere and phyllosphere
- a symbiotic Rhizobium sp.
- pathogenic Agrobacterium tumefaciens
FastgLle - rumen microbiology
- chemolithotrophic bacteria and hydrothermal vent worms
1 =%t - A case study for 'Bacterial symbiosis (mutualism) with marine animals: a
E-3
bioluminescent bacterium, Vibrio fischeri'
sewy | Zo A EE
Ruby and Lee. (1998) The Vibrio fischeri-Euprymna scolopes light organ
+UXIR association: current ecological paradigms. Applied & Environmental
Microbiology. 64:805.
A S E= E2E vdo 380 thet Ut BEOM NE
" _ Microbial Interactions with Humans - Commensal, Pathogenic, and
SEEE
Parasitic Interactions
=
12 X -Normal flora in human: skin; oral cavity; gastrointestinal tract; respiratory
oA LI o
FagsH8 tract; urogenital tract

A
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S0GANG UNIVERSITY

-A case study for pathogenic interaction: a foodborne bacterium, Vibrio
vulnificus
souy Zol Y EE
aoixtz Park et al. (2011) Complete genome sequence of Vibrio vulnificus M06-24/0. J.
Bacteriology. 193:2062.
A
SEEE Student Oral Presentation and Discussion
ZRESUS | oM TSUE g 7Y L LE IS ST 2 ofF
13 =% Sury st REwE (100Y O 52 UE)
TUXtE sl SOl L ppt file
| -SHA(B) g2 FHE MEiSH =, ppt file (2f 5T L) F=H]
L
-Seminar (oral presentation) evaluation form =4 2! H7}
SESE Microorganisms as Tools for BT (1)
-Genetic engineering and biotechnology
-Metagenome
Foaayg 9ene!
-Systems biology
14 =%} -Microbiome
oy o Y E=
TextE Brock Biology of Microorganisms (M. T. Madigan and J. M. Martinko)
A 2o Ladeit ojdE BT A=0f CHSH oAl
SEEH Microorganisms as Tools for BT (2) and Class Review
-Indicator microorganisms; detection and diagnosis
- -Detection of microbes using nucleic acids and proteins
- ETE
-A case study for 'Toxicity assays using bioluminescence’
-A case study for 'Production of ethanol using light energy’
15 FX}
Souy  Zol Y EE
aoixtz Z’dal, O|ft=. (2006) Polymerase Chain Reactiong 0| &%+ AZEM T EX|7|H 9
7§, ). Environmental Science Engineering. 8:6.
iyl
7
A
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(Special Accommodations)
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