“'. A M LY

/ SOUTHERN UNIVERSITY OF SCIENCE AND TECKNOLOGY

COURSE SPECIFICATION
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The course information as follows may be subject to change, either during the session because of unforeseen
circumstances, or following review of the course at the end of the session. Queries about the course should be
directed to the course instructor.

1. EF2LZFR Course Title AP SER Microbiology Laboratory

R R
2. #:¥) % Biology Department
Originating Department

i% =
3. RS B10205
Course Code

4.  BFE%S Credit Value 2
ks CEMEEE . EYER. EYE R
5 BERF Maijor Elective Courses (Biological Sciences, Biotechnology, Bioinformatics Majors)
Course Type
BREH
6. = Fall
Semester
BRES o _ .
7. FYEXLE English & Chinese

Teaching Language

BRHIT. FTRFER. BRI
X (WEBEARR, FIHE

8 f R REIT) Sk, =¥ FK, Iv.m3@sustc.edu.cn
) Instructor(s), Affiliation& | LVMo, Biology Department, lv.m3@sustc.edu.cn
Contact
(For team teaching, please list
all instructors)
B RIS R
o iicéﬁ B FRER. BR ik, MR, zhangmb@sustc.edu.cn
) Zhang Min, Biology Department, zhangm6@sustc.edu.cn
Tutor/TA(s), Contact
PR AR (FTANE)
10.  Maximum Enrolment
(Optional)
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1.

12,

13.

15.

16.

17.

BRI iz JBIAHFATR | ZR/ES HE(FEMAKER) Sy
Delivery Method Lectures |Tutorials Lab/Practical |Other (Please specify) |Total
e 64 64
Credit Hours

. N FRSGME BIO104 il AW 2 skl s 22 I AR SLI PR 1 [A] I 22 2) BIO 203 il 4= 4) 2 sl
TERE, HEEARR ESE301 SRS HUEM .
Pre-requisites or Other

Academic Requirements Pre-study General Biology Laboratory, and study the theory courses Microbiology or

Environmental Microbiology with the experiments course in the same time.

JFERRE. HEEIHE
Courses for which this course
is a pre-requisite

HEERBEAREN SR

AR T.#2 Environmental Science Engineerin
Cross-listing Dept. WEERE TR g 9

HERPKHSH SYLLABUS
# % H#% Course Objectives

TR A — TSRS PEAR SR 22, MRE 22 eI R WU E Y A IR T BB . AR B TR+,
PR 9, B SR URBCA U AR 78 R 5 E IR AR RN, (AR R A R SRR BOR AR S OME &, Eetn
P RMBEREN, TCEBREBRMARIRE . MUEY SRR IER A IMER IR, Ea ik AT B R 2 S i
Yo MH, S5 ERMILE X IR RIS TS, ERRMCEM IR . IF A w DUERX WSS IR, Siit sl
FER M LI EAE I BE T o IR P O E B IR HLA S G ke ok, AR E VI SE PR B 4T R B St

Microbiology is a highly practical and applied disciplines, and microbiology laboratory is an important teaching curriculum.
This course gives you a chance to learn the special techniques and is supplemented with lectures. It will help students to
understand and add some knowledge of the theory course. The goal is to teach students basic techniques and concepts:
the use of the microscope and the aseptic and pure culture techniques. A microbiology laboratory is valuable because it
actually gives you a chance to see and study microorganisms firsthand. In addition, it provides you with the opportunity to
learn the special techniques used to study and identify these organisms. The ability to make observations, record data,
and analyze results is useful throughout life. These exercises are also designed to help students understand basic
biological concepts that are the foundation for applications in all life science fields.

Fik % > iR Learning Outcomes

SIS IR A AR E A TR I Se S tifie, R BNEIRRUEY F IR AN 25, IR 35 3R 2228 SERL 2B 72 TAR
) R R R AR SIABE, S0 B 97 2 2 K 2 B RO A 0 R A RSP B AN S D SEER TR 22 AR 4T T T )
KT, AR AR FARIX TR, IF R R A XA TR R 2 G

The laboratory is chosen to give students an opportunity to learn new techniques and to expose them to a variety of
experiences and observations. At the same time, it can train the students a good style and work habits in scientific
research work. The principles and techniques demonstrated in microbiology laboratory can be applied to many fields.
This course is an introduction to the microbial world, and we hope students will find it useful and interesting.

BREAREHFEAN (RRESUIONE, WRENSN AR AR EEREREE, #EHHAEN
EHA

Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)
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Lab 1 Introduction to microbiology Lab Safety and Lab course Hours: 4 h
FENE

Outline:

TN DALY E R E IR, WEY SRR 24
Introduce the rules and regulations of microbiology laboratory and the safety of microbiology experiment operation.
2N AMEYSRIGIRAE N B 7 e

Introduce the contents and assessment methods of Microbiology laboratory course.

Requirements:

[F#4R]

1 AE VSR I6 URIT 4R S 56 2 BT ARy A

Notes before starting the experiment in Microbiology laboratory course
2 A Py S0y 3 ) e A C B RO ) A Tk

How to use the safety supporting facilities in Microbiology laboratory
[AZE]

122 AU B B B T

Emergency handling methods for safety accidents

2. R FEERZ T

Course assessment method

3.Lab report #1 Notebook [ 455 5k

Written request of Lab report and Notebook

[V ##]

1IRFEA

course content

o e BESEERIKER I, Lab report A1 Notebook {5 E 3K,

Key and difficulty: Notes before starting the experiment in Microbiology laboratory course. Written request of Lab report
and Notebook
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Lab 2 Aseptic Technique and Microbiological Culture Media Preparation Hours: 5 h
FENA:

Outline:

T IAEY I TC T B E BRI A
Learn the common aseptic techniques.
2 35 FR I AR

Medium classification and function
3.5 S BRI RC | AT IR AP R

Learn the method and procedure of medium preparation.

Requirements:
[F47]
1K B AN 3
Sterilization and disinfection
2 MR AR RIS TR A, G IR IR K B T 1
Prepare different types of media, and Autoclave method of culture media.
[AE]
152l IRk . ARG IR . IR IR AN e R TR L R T RE
Learn the function of general, enriched, selective, and differential media.
[V ##]
1 E B R AR A TR M HLE
Basic elements and functions of the medium.
Bl M MERAFRRR B IR, BRI E R KR T

Key and difficulty: Prepare different types of media, and Autoclave method of culture media.
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Lab 3 Isolation and purification of microorganisms
FENR:

Outline:

VAR ER .

Subculture technology

2. WEMIR 7y BN AL A

Isolation and purification technology

Requirements:
[F#4R]
1A BRI AR
Subculture
2 T AERE TR BOR -V R 2 T ik
Pure culture-streak plate
3. EM AR IR BRI 5
Pure culture-pour plate
AT A FRBOR-URARTT i
Pure culture-spread plate
[AE]
1. A B R IR A B IR 07 1
Culture temperature and method of microorganism
2. AR SR .
Description of microbial morphology
[TH#]
1R AL S .

The concept of the colony.

Hours: 5 h
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Hais MR BAEMIR S B AL EOR

Key and difficulty: Isolation and purification technology.

FVUE PRI 73 B K Ak eI 5 R

Lab 4 Isolating and purifying Microbes from Environment Hours: 5 h
FHENE:

Outline:

153 B B AT A o

Isolating and purifying Microbes from Environment

Requirements:
[F1E]
1.5 T A AN [5) 7K A B K J A
Monitor Escherichia coli in different kinds of water
2. AT 5| R ) e A e A
Detect food poisoning bacteria from fresh meat
[AZE]
1. IR WA BRI e
Inspect the content of bacteria from environmental samples
[T ]
1B A -
Microbes in Environment
Hels R RIESHSSEAINITE, WA FERRE S5 B .

Key and difficulty: The method of isolation and purification can be used flexibly to separate microorganisms from different
environments..

BIE WAEMR GO KRS 5 CSPCE i)
Lab 5 Morphology and Staining of Bacterial Specimens Hours: 5 h
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FHENE:

Outline:

1.7 AR AN B2 A A T

Understand and master the operation of microscope

2.4 A Gt 1) ] B

Prepare heat-fixed smears

B GA, FAGet, FIPIRR YL () JF AR D IR

The principle and technology of Gram stain, Capsule stain, and Acid-fast stain
A WEHE B R R R E T

Observe the demonstrations of flagella

Requirements:

[547]

165 BT A Tk

The use of a light microscope

220 TE B ) ] B By

Prepare heat-fixed smears

322 R i) S A R D IR

The principle and technology of Gram stain

[AZE]

1. R FIE I AT S RAENVRF R S5 44 o

Recognize the basic morphological characteristics and special structures of different microorganisms
B o 1) S B RN 2D IR

The principle and technology of Capsule stain

3. TR G 1) SR R AR 2P IR

The principle and technology of Acid-fast stain

[T ]
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1 HEE Gt i S AN T 725
The principle and technology of flagella
HA M HEIER, PR, G MPTR A EN R AR D .

Key and difficulty: The principle and technology of Gram stain, Capsule stain, and Acid-fast stain

BNE MMM E (1D S )

Lab 6 Techniques for Identifying Bacterial Species (a) Hours: 5 h
Bt Juka

Outline:

1R AE Y% e J5 I R S e T

Master the principle and methods of microbial identification

Requirements:
[F47]
=27
Triple sugar iron test
2.4 S FL S

The litmus milk test

KBUE RN e

2

Catalase test

4 SE AL S
Oxidase test

5. UERY K A S 06
Starch Hydrolysis
6.1 5 7K R S 6
Lipid Hydrolysis

[AE]
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1. AN LI L AN S B
The phenomena and principles of each experiment
2. ARSI T I 3R 3 (R C ) vk
Method of preparation of medium for each experiment
[V ##]
ARSI &
The purpose of each experiment
Hopd s A BRSSO GO R

Key and difficulty: The phenomena and principles of each experiment

FLE MAEMKENREE CF) SN 5 2R

Lab 7 Techniques for Identifying Bacterial Species (b) Hours: 5 h
TENE:

Outline:

1B R GE Y e IR B RS e Tk

Master the principle and methods of microbial identification

Requirements:

[F#47]

1.5 s

Indole test

2 k21 Sy

Methyl red (MR) test
KRN
Voges-Proskauer (VP) test
4 KRR F S5

Citrate utilization test
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5. R F K fpE M6

Urease test

Phenylalanine Deamination
(AR
1. B LGB SR R
The phenomena and principles of each experiment
2. B SR T F B IR I IC ) O 1
Method of preparation of medium for each experiment
[V ##]
1A LI &
The purpose of each experiment
ol MR AR KB R

Key and difficulty: The phenomena and principles of each experiment

95 \E A AR AR e 6 2
Lab 8 Bacteria Growth and Control Hours: 6 h
TN

Outline:

1. T R TR A A 2R ALE

To construct microbial growth curves.

2 U BE. AG 2 SRR O AR A K S

To investigate some factors contributing to microbial growth.
3. TR AN LR

To distinguish between a disinfectant and an antiseptic.

Requirements:

10
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[547]

VAEANFE TR T EYI R LA 2R E

Bacterial growth curve on different nutrient conditions

2 BRAN B A A K A

Lethal effects of Ultraviolet Light

3. 255G AR A K B

Disk diffusion antibiotic sensitivity test

[AZE]

1. RSN 6Ot TR I S A i e B

Measure the turbidity of microbe with ultraviolet spectrophotometer
2. K2 ) 7 i

Growth curve drawing method

[T ]

A F A ZO AN R AP (s £

The inhibitory effect of different antibiotics on different microbes

Hopi MR FIRPEAM O RTINS ERAE IR A K i 2. WIEBEE L A2 R AEM IR RN RE Y A K
(I o

Key and difficulty: Measure the turbidity of microbe with ultraviolet spectrophotometer to make the bacterial growth
curve.To investigate some factors contributing to microbial growth.

L WA R0 I E S 4 2

Lab 9 Bacteriophage Plaque Assay for Phage Titer Hours: 4 h
FHENE:

Outline:

R B R (R 25 A 0 52

Determining bacteriophage titer.

Requirements:

11
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[547]

AT T R RO 8 A 0
Determining Bacteriophage Titers
[A2E]

1. WP D A
Double-Layer Agar (DLA) technique
[V #]

R A SRR A R B T 5K
Type and reproduction of phage.
2.T4 W& R R4 7732
Proliferation of T4 Phage

H M R PR

Key and difficulty: Double-Layer Agar (DLA) technique.

B ARMEYAE SHE e 4 2

Lab 10 Eukaryotic Microbes and Food Production Hours: 4 h
FENE:

Outline:

1B EAZ RS 1.

Observe the morphology and significance of the Eukaryotic Microbes
2. T EMTHIGRE

Ascospore Staining

3.2 ST F A ) 1 0 2 i

Investigate the production of wine with microbe.

Requirements:

[54E]

12
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1 AL A2 R

Observing the demonstrations of eukaryotic microbes
2 7 EATHIGRE

Ascospore Staining

(AR

1. BRI

Make wine

[T ]

1 EYII R SRR S RHIE -

Species and morphological characteristics of eukaryotic microbes
2. M RER AR K B 77

Reproduces of yeast

Hp M BRI SRE. TR TR EG

Key and difficulty: Morphological characteristics of eukaryotic microbes. Ascospore Staining

Bt m R S 4 2E
Lab 11 Immunoassay Hours: 4 h
FENA:

Outline:

1. T R4 5 D 5E HO M2 -
To understand the concepts in immunoassay
2 ELISA SRR I I h A7 A o

Use an ELISA to detect the presence of antibodies in a serum sample.

Requirements:
[H4R]

1R ELISA H A I M5 A A FAA -

13
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Use an ELISA to detect the presence of antibodies in a serum sample.

1. AR AE 2T R RIFEA IR B

Calculate the unknown sample concentration using the standard curve

[V fi#]

1R RSE

Immune system

2.ELISA [¥ LAt F 59

Some common methods pf Enzyme-linked immunosorbent assay (ELISA)

i MER: A ELISA BOARK I ML AT FIHIbRAE 2k TH SR FIRE A R .

Key and difficulty: Use an ELISA to detect the presence of antibodies in a serum sample.Calculate the unknown sample
concentration using the standard curve

Fro®mEK (B 2EEF. 4 22p
Lab 12 Final examination (a) Hours: 4 h
FENA:

Outline:

173 B 5 E AR R AE MO AR

Isolation and identification of unknown microbial species

Requirements:
[F47]

1R ERIERAR
Aseptic techniques.
22 R R
Gram stain

3. FREL ] %

Prepare culture media

14
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AR

1Nl R, BaESRaE R,

Analyze the experimental phenomena and summarize the experimental results.
Bl M ZREis ARSI A M AR AR 73 B % 8 R AR R 28

Key and difficulty: Use the knowledge and techniques learned in this semester to isolate and identify unknown microbial

species.

Hr='=%FK M S0 4 2
Lab 13 Final examination (b) Hours: 4 h
FHENE:

Outline:

153 B 35 8 AR KA I b

Isolation and identification of unknown bacterial species

Requirements:
[F1E]
1R AL S 78 1V 53 B 5 5 R AR
Use the method of biochemical identification to isolate and identify unknown bacteria.
2. R RIEEOR
Aseptic techniques.
3G TR A
Prepare culture media
[AZE]
1. TSR R, SKIGEER
Analyze the experimental phenomena and summarize the experimental results.
Hel MR LA ARSI N AR AR 7 B 5 R A IR

Key and difficulty: Use the knowledge and techniques learned in this semester to isolate and identify unknown bacterial
species.

15
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St DY S [l A 4 S, 4 2
Lab 14 Lab review Hours: 4 h
FHENE:

Outline:

1 AT I S0 N IR R 2
Lab review
2IRBIRFEM N E, FAM O Sk TG .

Further expand the class content. The students will do the presentation and discussion.

Requirements:

[F#4R]

VR AR SLI0 N B B4 .

Lab review

2B SCHR, RARRIRE AL

Consult the literature and further expand the class content
[AZE]

1R kiR, HEh .

Exercise for oral presentations and interactive discussion.
[V #]

VRGBS FIR R, HIE PPT,

Summarize knowledge points and make PPT

2. [ A AE

Team work

H M RRIRE AR HERRERRILRE

Key and difficulty: further expand the class content and oral presentation skills.

i BRI E S %% E Textbook and Supplementary Readings

16
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19.

20.

21.

Laboratory Exercises of Microbiology, 9th. (John P. Harley, 2013)
Laboratory Applications in Microbiology: A Case Study Approach. (Barry Chess, 2014)
Microbiology: A laboratory Manual, 10e. (James Cappuccino; Natalie Sherman, pearson, 2013)

Microbiology (Companion Site): A Human Perspective (Eugene Nester, Denise Anderson, C. Evans Roberts, Jr., 7/e,
2012)

BFEVEfE ASSESSMENT

L CTIZN TRAR I TR] HERBRSTASE  BLAT #yE
Type of Time % of final Penalty Notes
Assessment score

H#) Attendance 10 IRB|—IRH0 2 53
A deduction of 2
points for each
time late.

WERI 20
Class
Performance

N 10
Quiz

P2 H Projects 15 LIS 2 Lab report

SR RN 30 #2240 Notebook
Assignments

BB
Mid-Term Test

BRER 10

Final Exam

BRRE
Final
Presentation

HE (TRERHE 5 M-k % Oral presentation
S P EVHE A
=0

Others (The
above may be
modified as
necessary)

it4+ 7 = GRADING SYSTEM

M A. +=25%Z0 Letter Grading
OB. =it GE/ANEL) Pass/Fail Grading

2 # it REVIEW AND APPROVAL
AERRE ST U T HAENERSHRGET

This Course has been approved by the following person or committee of authority

ARRELEY RARE AR TR R SHVEN .

This Course has been approved by Undergraduate Teaching Steering Committee of Department of Biology.

17



