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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. ERE%K Course Title A EERE SR % Basic Biomedical Laboratory

TR R ,
2. 2%t School of Medicine
Originating Department

3. "5 MED206
Course Code

4. B4 Credit Value 2

5. RERI LV FEAE R Major Foundational Courses
Course Type

6. BREH KZE/ Fall
Semester
BRES . .

7. H23 English

Teaching Language

BRI, FrR¥ER. BKARTT
X EEAFR, HFIWHHE

R XKAR, BE2EBE, liuyl3@sustch.edu.cn
8. Instructor(s), Affiliation& | Yilin Liu, School of Medicine, liuyl3@sustch.edu.cn
Contact
(For team teaching, please list
all instructors)

9 ;ﬁﬁl%ﬂ\ RRFER. BE T, BB, wangb7@sustech.edu.cn

Wang Bo, School of Medicine, wangb7 @sustech.edu.cn
Tutor/TA(s), Contact

RS RET (R ANEH)
10. Maximum Enrolment

(Optional)
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BRIA PR JBIAERAT® (SERIE He(FRMAEN) ISE i)
Delivery Method Lectures |Tutorials Lab/Practical |Other (Please specify) |Total
2EBTH 64 64
Credit Hours

SRR, HEEITR \
Pre-requisites or  Other| ##7E/To be determined
Academic Requirements
JRERE. HuESIHY

Courses for which this|f¥/E/To be determined
course is a pre-requisite

HEERBEARENER £ 3€/To be determined

Cross-listing Dept. e

HERHP K H G SYLLABUS
# % H#% Course Objectives

RELBRIRFET (EFAEMFE) « (EFSFEWFE) M (EFHREYS) FHILRE, ARETEMLS. »7%
Vo= MR A ) 2 S U R R S IR R 4 RE, B IR T IR BRI R AW U N . AR T ek, 3
FFENE. 2ife. THEERI, A0MusR A MSESCIRfioR 507, JRRRIIEEYE S b i SLIR PRI ) TR AE AN S
MRS, B BN E. ML BHESHTINEE S, NS R ERA R a SR AR H 1 v 5 e T R 1
KA .

Based on the theories thought in <Medical Biochemistry>, <Medical Molecular Biology> and <Medical Cell Biology>, this
laboratory course trains the students to master the fundamental experimental techniques and skills in biochemistry,
molecular biology and cell biology, with a focus on the application of these techniques in biomedical research. This
course involves molecular cloning techniques, protein determination, purification and functional assays, and cell culture
and examination skills, along with the training of scientific thinking. Through hands-on practice and lab report writing, the
students will acquire the abilities of observation, independent thinking and critical analysis of data. This course provides
the students with a broad spectrum of basic biomedical research concepts and techniques that are the foundation for

their integrated biomedical laboratory courses and research projects in the future.

Wik %S & Learning Outcomes

ALHEARIE UG, BN R RNA SR, Wk, PCRY Y. DNA Mk, BURMEY) 5. B2 SMMEE . whEd
WS P — RV BN T REREAR, EARNSER. HARIK. Western blot. A 20 BiE ML 2 0] ve b &
F e R, EVE. DhRERII A SEae U5, DA IR . AMOETE . M0 0T, 000 T AR AN A A e SR R
[ I 15 7R 2 AR S R BB 2 R BRSZ BT SEAR M BT 8 SR RE 77, TR e SEAR R R 35 RE, O IR A A ZE X AR W B 2
FUHIRR I .

By completing this laboratory course, the students should be able to master a series of molecular cloning techniques
including RNA extraction, reverse transcription, PCR amplification, DNA electrophoresis, restriction enzyme digestion
and plasmid ligation, transformation of competent cells, and screening of positive clones. The students will also learn the
techniques of protein extraction and quantification, SDS-PAGE, Western blot, protein purification and enzyme kinetics
assay, for the determination and functional assessment of the cloning product. In addition, the students will know about

the basic skills in cell culture and examination of cell proliferation, cell cycle and apoptosis. In the meanwhile, this course
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trains the students with the capabilities of identifying scientific problems, designing experiments independently and

analyzing data critically, and hopefully it can inspire the students with their enthusiasm in biomedical research.

BREANELFEEN (WRRESUAIOONE, WRERABFNHTTUAZSG mB AR RE Y, #FHRAEHR
EHN

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.)

1. ERMELLEHEEWEZ MR (471
Lab 1: Lab Safety Education and Preparation of Buffer (4 hours)
AR R SR IRAR A 4R SRR = R o B AR e . 2] pH UE 5 SR I 2 i & .

Introduction of Basic Biomedical Laboratory course, laboratory guidelines and lab safety training. To learn about pH
determination and titration, and to practise preparation of solutions and buffers.

2. %M (4 52D
Lab 2: Karyotype Analysis (4 hours)
I NIEH M Gt th i) Sgeta g5k, 1A gL AR B R A 7 i, DAtk e 5O IE R

To learn how to prepare chromosomes from human cells and chromosomal staining; To learn karyotype analysis of
human somatic cells, and to know about the association of abnormal karyotype and disease.

3. £ A2 DNA FIS2ECSIE (4 221
Lab 3: Extraction of Genomic DNA and Determination of DNA (4 hours)
BE4E MR FLEN P24 ) 45 2 A1 2H DNA I 753259600 58 DNA IR BRI 4L RS

To learn the method of preparation of genomic DNA from mammalian cells, and to determine the concentration and
purity of extracted DNA.

4. RNA RIS 5 REBEESRNL (4 541D
Lab 4: RNA Extraction, Reverse Transcription and PCR (4 hours)
BRI AL ZN Y40 FEEC RNA, RNA 5% cDNA; #iH514), #4575 B v b 1R v BoF F PCR AT 9 1

To extract total RNA from mammalian cells and to reversely transcribe RNA to cDNA; To amplify the gene fragment of
interest by polymerase chain reaction (PCR) using pre-designed primers.

5. PRI N DIEREG D). DNA Bk SR (4 228
Lab 5: Restriction Endonuclease Digestion, DNA Electrophoresis, and Gel Extraction (4 hours)

BRI A D, AP PR P DT B FRIA AR AN LSRN PCR ™ AT I D) & B IR RS, X Mg U1 M kAT
Ty A RO & ) S O DNA R B

To learn about restriction endonuclease, and to digest the vector plasmid and PCR product (from last laboratory) with
restriction enzymes; To prepare an agarose gel and to separate the digested fragments by electrophoresis; To obtain the
desired DNA fragments from the agarose gel using a gel extraction kit.

6. ORISR 52 S A AL (4 240
Lab 6: Plasmid Ligation and Transformation of Competent Cells (4 hours)

B LRI IO CH B BOERD 3EATER BRI A B RS SN, Al Ja i s 4

3
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To ligate the target fragment and the vector (extracted from agarose gel from last laboratory); To transform competent
cells with the ligated plasmid and plate the cells for overnight culture.

7. PCR LG L B ve e S I (4“1
Lab 7: Colony Screening PCR and Sequencing (4 hours)

PRk T E IR S B R A K R, R PCROEX va i v BUsbAT o1, JRI FHPEselE; 1 MR R0 P ) 2 AR i
B, SESJMFERITIEEAT S S F WP, X5 B Bt AT I 0

To select several colonies grown from last laboratory, and to amplify the target fragment by PCR for the selection of
positive clones; To understand the principle of gene sequencing and to learn how to analyze sequencing results; To
prepare sequencing samples, and to sequence and analyze the cloned fragment.

8. AR GE i (42520
Lab 8: Protein Extraction and Quantitation (4 hours)

VR A RBRBOE, N TR OB E v AR B R R A R s AR P R AR, LEBCR AR AN
BCA ik M (e 5 i

To learn basic methods of protein extraction, and to extract total proteins from the propagated cells derived from the
positive clone identified in the last laboratory; To understand the principles of protein quantitation, and to compared two
protein quantitation methods: UV spectroscopy and BCA methods.

9. SDS-ZE MM I BEIL Ik Mo % Sl i et (4 240

Lab 9: SDS-PAGE and Coomassie Blue Staining (4 hours)

7 SDS - T I M L vk 70 28 B 1 o B0 SR B R %, T URAR ) AR 9 DA T LUK O s O B AT 2 T
ett, Q)R R AT W ER

To learn the principle and method of protein separation by SDS-polyacrylamide gel electrophoresis (SDS-PAGE), and to
run a SDS-PAGE to separate the proteins obtained in the last laboratory; To stain the gel with Coomassie blue stain and
to observe the stained protein bands.

10. AL (4 Z8)

Lab 10: Western Blot (4 hours)

TR A R EER R B 57775, f SDS-PAGE 7r & (R FIFCEN S PVDF B L, /e #ETE M. fiikigs . Boss0
B8, WEANERIEPT R (SLiel~t) EAPIRRILE.

To understand the principle and method of Western blot; To transfer the proteins that are separated by SDS-PAGE to a
PVDF membrane, followed by blocking, incubation with antibodies, and chemiluminescent detection of exogenous
expression of the protein of the cloned gene (Lab 4~7).

M. RMEIEERAYAL (4 2201
Lab 11: Affinity Chromatography for Protein Purification (4 hours)
OISR EHTEEAT R A AR, FIAT Ni-NTA A SSRGS\ @ U & 3 24k o R ) His-Tag fila & H .

To learn the principle of affinity chromatography, and to purify the cloned His-Tag fusion protein from total proteins
extracted in Lab 8.

12. I H ih e P SO 3 ) A (4 22D

Lab 12: GAPDH Kinetics Assay (4 hours)
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To be familiar with the characteristics of enzyme kinetics, and to determine the values of Ky and Vmax of
glyceraldehyde-3-phosphate dehydrogenase (GAPDH) purified in last laboratory by spectrophotometry.

13. i RE IR SHE G (4 220
Lab 13: Cell Culture and Transfection (4 hours)

FARNEEEA ML AR ITIE, SR I EEW) 2 i W REAT TE B R s LS A% ARG PG B A A AL AR A MR T 8 s
PR 20 P 2 e 4 D B R R AR T V5

To learn aseptic techniques of culture and passage of adherent cells, and to practice the techniques in a biosafety
cabinet; To observe the morphology change of cell during adherent growth and trypsinization; To demonstrate cell
transfection.

14, A0 MU 3G TE 5 A0 A (4 D

Lab 14: Cell Proliferation and Cell Cycle Analysis (4 hours)

5 S A BE AR DU SRR, I CCK-8 Al A S MG 0 s 17 A i 0 SO o e 0 s B, ) P e e o A5G 000 4 P 341

To learn the principle of cell proliferation assay, and to examine cell proliferation using CCK-8 assay; To understand the
principle of cell cycle analysis, and to analyze cell cycle by flow cytometry.

15. M Al (4 220
Lab 15: Assessment of Cell Apoptosis (4 hours)

BT T A TE S SRHIE, M Hoechst Bt 45 5 90 W BT S I A T- 40 ML UM Annexin V/PI B ta 45 & i X am (X
VR R T4

To be familiar with the morphology of apoptotic cells, and to identify apoptotic cells by Hoechst staining and fluorescent
microscopy; To identify and quantify apoptotic cells by Annexin V/PI staining followed by flow cytometry.

16. SRS B85 (4 220D
Lab 16: Review and Presentation (4 hours)
AN RN A SR R PRR. SRR A TR, X SEIR AR N A R Y R, DU g

The students will present the experiment principle, work flow and data interpretation in groups.

Section Topic Hours
1 S A E S5 B 2200/ Lab Safety Education and Preparation of Buffer 4
2 4> #r/ Karyotype Analysis 4
3 F [RI 2L DNARI R B 5 52/ Extraction of Genomic DNA and Determination of DNA 4
4 RNASREL . %4557 5K A 8F4E )%/ RNA Extraction, Reverse Transcription and PCR 4

PR sl 1 P D BEEED) . DNAFE YK 5 % [ 15/ Restriction Endonuclease Digestion, DNA

Electrophoresis, and Gel Extraction

6 J bR 5 % A4 L4446/ Plasmid Ligation and Transformation of Competent Cells 4
7 PCR 7244 A 4 72 % S M ¢/ Colony Screening PCR and Sequencing 4

5
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8 1425 5E &/ Protein Extraction and Quantitation 4
9 SDS- A s B ekt e LIk [ % T i 32 i Y ta/ SDS-PAGE and Coomassie Blue Staining 4
10 FE A ENE/ Western Blot 4
11 SEANEMriRE A 4lifk/ Affinity Chromatography for Protein Purification 4
12 Tl ER T I A i B Sh F7 2446 / GAPDH Kinetics Assay 4
13 YA LS 7% 5% 44 Cell Culture and Transfection 4
14 T3 5 15 4T it 934G/ Cell Proliferation and Cell Cycle Analysis 4
15 M ToA I/ Assessment of Cell Apoptosis 4
16 S [|] i 5 &4 4%/ Review and Presentation 4

it R E5E%E Textbook and Supplementary Readings

ikt
1. Essential Experiments for Molecular Biology: A Student’s Guide, Zhang Shuping & Li Peng, Mm% # & H 5 4E, 2015

2. BB, THERE, Bl dikAE, 2013

PR ASSESSMENT
19.  PEER PRAG B 1) HERBESG A FEaT £iE
Type of Time % of final Penalty Notes
Assessment score
H & Attendance
WERI 15
Class
Performance
VNI 5
Quiz
W B Projects 20 Lab Notebook
SERFENY 35 Lab Report
Assignments
B R
Mid-Term Test
HARER
Final Exam
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HARME 30
Final
Presentation

Group Oral Presentation

He (MREFE
ME L, EPET
=)

Others (The
above may be
modified as
necessary)

it4+ 7 = GRADING SYSTEM

M A. +=%%5 %] Letter Grading
O . Z#ic /4 (Eit/AEid) Pass/Fail Grading

P2 it REVIEW AND APPROVAL
FEBERE ST U TRAENBRSHGET

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

AV LA R 2B 0 Rl e K 9K S0 53 B W % L




