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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.
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2. ¥ & /Department of Biology
Originating Department
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Course Code
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Semester
BRES s ) . . .
7. H3L English / F3EXE English & Chinese

Teaching Language
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Tel (fi%): (0755)8801-8749
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R (B FIB\IZE, &%) 893 | Dr. ZHAO Yinglan, Engineer, Department of Biology
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Email: maxy@sustc.edu.cn
Dr. MA xiaoying, Engineer, Department of Biology
Teaching building 1, room 231
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Tel (FLiE): (0755) 8801-0325
Email: Jiafx@sustc.edu.cn
Mr. JIA Fangxing, Laboratory Technician, Department of Biology

Tutor/TA(s), Contact
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Teaching building 1, room 232
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Tel (H1i): (0755) 8801-8469

Email: Linb3@sustc.edu.cn

Mr. JIA Fangxing, Laboratory Technician, Department of Biology
Teaching building 1, room 234
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Delivery Method Lectures |Tutorials Lab/Practical |Other (Please specify) |Total
EShE URE S 61 220 (SLI6 5 WA 2R . M5 3 24|64
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12.  Pre-requisites or Other

Academic Requirements Pre-study General Biology Laboratory and Biochemistry |, and study the Molecular

Biology with the experiment course at the same time.
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15.  #H ¥ HB#5 Course Objectives

BAR. MR B8R, IRSEAEM AT Ry LS S A E BRSSO HAT & - T EATINES . RNl E A
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Experiments in this lab are continues integrity focused on biomolecules, help the students to grasp modern biochemistry
and molecular biology techniques. Study the target gene from gene level (molecular cloning), protein level (recombinant
protein expression and purification in E. Coli system) and its function (enzyme kinetics analysis). The experiments also
include basic concept of acids, bases and buffers, DNA melting curve, to get the student a comprehensive understanding
of biology in chemical angle.
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The laboratory is chosen to give students an opportunity to explore the structure, characteristic and function of
biomolecules. With the experiments, practise the ability of qualitative observation and quantitative detection.We hope it
can improve students’ practical ability, innovative thinking in experiment design and ability to analyse and solve
problems. At the same time, it can train the students’ critical thinking in scientific work.
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EHAN

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.)

= MR 55 TR ST R A KSR H] (4 24D
Lab 1. Introduction to Biochemistry and Molecular Biology Laboratory and preparation of solutions (4 credit hours)
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Introduce Biochemistry and Molecular Biology Laboratory safety, course requirement (notebook and report), course
schedule (basic content of nucleic acid and protein) and evaluation. To know the usage of basic equipments will meet in

this class; Learn how to prepare solutions, and know the methods of calculation. The students should calculate, weight
and prepare the solutions needed in experiment 2.

T R B ZEM (5 A
Lab 2. Acids, Bases and Buffers (5 credit hours)
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To learn how to standardize and perform pH meter; prepare acetate buffer and tris-HCI buffer with the solutions made in

last class. To study the influence of acid, base and dilution to buffer, and calculate the buffer capacity of buffer. To
understand the buffer region by calculating titration curve of unknown amino acids.
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Lab 3. DNA melting curve (Calf thymus DNA solution) (4 credit hours)
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To learn hyperchromicity and hypochromicity of DNA, compare the melting curve of calf thymus DNA solution in high pH

and different ionic strength with control to understand the effects of different conditions to DNA melting curve and its
function.
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Lab 4.Plasmid purification and Restriction Enzyme Digestion (5 credit hours)

A5 F S BRI AR S TR IR S B CEEAAI 1. 2. 3 M ER, BEfE LB UTiE B4 © Nanodrop i
SE SR DNAJREE s S HUSURLEIEAT FRAE A DD BRG0S0 5 5

Introduction the basic knowledge of molecular cloning and principle of preparation of plasmid DNA by alkaline lysis with
SDS. To let the student understand the function of each element in solution 1, 2, 3 and the principle of ethanol
precipitation. To detect the DNA concentration with Nanodrop and then digest with plasmid with EcoRI and Xhol. In this
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experiment, we especially focus on submicroliter fluid handling.
T BIEFHEEIR Ik AR I (5 22 )
Lab 5. Restriction endonuclease digestion, Electrophoresis, Gel extraction (5 credit hours)
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To understand the principle for agarose gel electrophoresis. To know how to prepare agarose gel and observe the result
of electrophoresis - plasmid and restriction enzyme digest products. Cut the desired fragment from agarose gel and do
gel extraction to get pure DNA fragments.

TNy IR REAL (55
Lab 6. Ligation and Transformation (5 credit hours)
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To master the basic principle for ligation and transformation. Ligate target fragment and vector (extract from agarose gel)
and transformed toE.coli. 4 class hours for the classroom teaching and 1 class hour for the results observed in the next
day.
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Lab 7. Screening PCR and Primer design (5 credit hours)

PR PCR NG SO R R EL; 7% PCRTHTAR Eodke; BiRHE R kil PCR ™4, kB tE b 1
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To master the principle for screening positive colonies by the method of colony PCR. Detect the PCR results with
agarose gel electrophoresis to select the positive colonies. To study the principle and application of primer design.
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Lab 8&9. Protein expression and SDS-PAGE (9 credit hours)
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B RIE BB FEahfl . SDS-RAMMEIEER bk & JL e iisg, MR ERE, WESL 8 22N, H _RWE 1
=10

To learn the principle of foreign protein expression in E.coli and SDS-PAGE. Induce the protein expression under
different conditions and harvest the cells. Cast SDS-PAGE gel and prepare sample for electrophoresis. To run the SDS-
PAGE and stain the gel, detect the protein expression level. 8 class hours for the classroom teaching and 1 class hour
for the results observed in the next day.

+. His-Tag il & & A2 (5 %1

Lab 10. Purify a His-Tag protein and SDS-PAGE (5 credit hours)

FOPRAUENTH R, H 54 2] Ni-tE 446 His-Tag @l & 82 (A B R NiAEaiieRl & 8 SDS-JR UM I A it 152 e A )
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To learn the principle of affinity chromatograph, especially Ni-column purify His-tagged fusion protein. Using Ni-column
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purify the target protein and detect the purity by SDS-PAGE. 4 class hours for the classroom teaching and 1 class hour
for the results observed in the next day.

. B IEENTS Bradford VA R A (4 20

Lab 11. Gel-filtration chromatography & Protein Quantification by Bradford Assay (4 credit hours)
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To introduce the principle of gel-filtration chromatography and understand the usage in this experiment -desalting (for
purification); Choose the best sample with highest concentration and purity for protein quantification. To learn the
principle of protein quantification with different methods, especially focus on Bradford and UV-vis spectroscopy assay.
Draw the standard curve in excel and calculate the protein quantification.
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Lab 12. Kinetics of LDH (5 credit hours)
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To understand the characteristic of enzyme kinetics. To detect the KMand Vmaxof LDH and calculate enzyme activity.
=, DNSFEATNIEJFIERE (4 1)

Lab 13.Determination of Reducing Sugar with DNS (4 credit hours)
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To master the principle of carbohydrate quantification, and take advantage of standard curve to determine the
concentration of different sugar solution. Compare the reducing sugar content by Hydrolysis with acid and enzyme
digest.

TV SRR L (4 20

Lab 14. Review (4 credit hours)
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The students will summary the lab course by themselves and expand the mind. They will do the presentation with PPT.

b R ES %% A Textbook and Supplementary Readings
Biochemistry Laboratory: Modern Theory and Techniques, 2nd. (R.F. Boyer, 2011)

Lehninger Principles of Biochemistry, 7th. (D.L. Nelson, M.M. Cox, 2017)

Laboratory Manual of Biochemistry: Methods and Techniques. (R.S. Sengar, 2014)
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Type of
Assessment

H & Attendance
WERIN

Class
Performance

N3

Quiz

WIETH Projects
PRV,
Assignments

HHER
Mid-Term Test

BARE R

Final Exam
BRI

Final
Presentation
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Others (The
above may be
modified as
necessary)
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Notes
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20

SEIG I habits, SZIG4E IR results,
R F N performance

15

20

Notebook

35

SEIGHR 25 report, 20
SEIGEREH R experimental
operation, 10
Presentation 5

MA. +=H% %% Letter Grading
OB. =&id4%] GEZ/AEE) Pass/Fail Grading

iR fE# it REVIEW AND APPROVAL
FEERE ST U T RAENE RS HET

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

ARBLEY RARE AR TR A SHVEN .

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




