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1. Objectives

Biotechnology experiment course is designed for hands on experiment operations training based on previous
theoretical knowledge. The teaching task of this course is to let students use learned knowledge to verify some
conclusions, results and phenomena, and comprehensive use of learned theoretical knowledge to design experiments
or comprehend experiment principles, consolidate and deepen the understanding of the basic theoretical knowledge
in biotechnology course. And to train students’ ability to use theoretical knowledge, to advance experimental
basic operation skills (including observation, detection, design, etc.), and to learn experimental data
processing and analysis ability. To lay a solid foundation, for the future study, work and scientific research.

2. Requirements
1. Teachers teach the necessary experimental theories and experimental operation procedures.
2. Students must preview the experimental protocols, write a preview report, and prepare a record form.
3. During the experimental operations, teachers will give necessary guidance.
4. Students perform the experiments independently or in groups, and complete the experiment.
5. After the experiment is completed, the students should be checked by the teacher, and tidy up the instruments,
tables and chairs, etc.
6. Students should analyze the experimental data on time and complete the experiment report after class.
7. Be familiar with laboratory hazards and emergency treatment methods.

3. Instrumentations

Microplate reader, centrifuge, balance (0.01g), pipette, UV spectrophotometer, water bath, vortex,
fluorescence quantitative PCR machine.
4. Materials

Microtubes, pipette tips, etc.

5. Experimental contents

R N N | sem | gm |
5 | WH B SHRE RN M| | R | AK
Objectives:

Comprehend and master several commonly used online tools for
molecular biology study, and learn to use related databases.

Online Contents:
Molecular | 1. Learn to use PubMed database for gene DNA sequence, RNA N N
1 . . 4 | e | M 5
Biology sequence and RNA-seq data searching.
Tools 2. Learn to use Primer 3 for PCR primer design, and use BLAST

tool for primer specificity test.
3. Learn to use NCBI “primer designing tool” for PCR
primer design.
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4. Learn to use dbSNP database
5. Learn to use NEBcutter for restriction enzyme cutting
site searching
6. Learn to use mFold for DNA or RNA secondary structure
prediction
7. Learn to use The Human Protein Atlas database
Objectives:
1. To understand the principle of the enzyme-linked
immunosorbent assay (ELISA) method;
. 2. To learn to determine chloramphenicol using with a
Determinat . . . .
ion of commercial kit and learn the operational skills.
chloramphe Contents:. . . . N
2 nicol 1. Determine the content of chloramphenicol in the milk 4 2ZiE | M 5
using samples by using the enzyme-linked immunodetection kit
2. 2. Learn how to use of pipette for precise liquid handling
ELISA .
and be awared of precautions
3. Learn to operate and use the microplate reader;
4. Learn to generate standard curves for the calculation of
the concentrations of the analyte in samples.
Objectives:
1. Familiar with the principles and methods of DNA
extraction;
2. Master a simple method to obtain genomic DNA in saliva;
. 3. Understand other genomic DNA extraction methods.
Extracting
. contents:
3 genomic 1. Saliva collection; 4 | G5 | K 5
DNA from . . . s
saliva 2. Learn simple and rapid DNA separation and purification
by enzymatic digestion, salt precipitation protein and
ethanol precipitation of DNA;
3. Test DNA concentration and purity by Nanodrop UV
spectrophotometer and be prepared for the following
experiment.
Objectives:
1. Master the principle of real-time quantitative PCR;
2. Be familiar with different types of real-time
fluorescent PCR;
3. Review the concept of single nucleotide polymorphism
(SNP) ;
4. Master the method of real-time fluorescent PCR detection
Genotyping | genotype and learn hot to operate the fluorescent PCR
4 ofALDH?by instrument. 4 | o | wi 5
real-time | Contents:
PCR 1. Prepare PCR reagent mix;
2. Add the DNA template extracted from the previous class
and avoid contamination;
3. Run the RT-PCR machine and understand the instrument
operation and observe the fluorescence curve changes during
the runing of the machine;
4. Analyze the obtained amplification curves and determine
the genotype
6. Scoring

Preview report 20% , Operation and final reports 80%. Experiment grade account for 20% of total course
score.

7. Reference:
1. BRUNE:, #0EE 3%, TESEHE T 20 MREREM: ARSI EFE. el PERIKE R,
2021
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The experimental course of the animal model of human diseases is an important part of basic technics of
life science. An animal model is a non-human species used in biomedical research because it can mimic
aspects of a biological process or disease found in humans. Animal models (e.g., mice, rats, zebrafish and
others) are sufficiently like humans in their anatomy, physiology or response to a pathogen that researchers
can extrapolate the results of animal model studies to better understand human physiology and disease. By
using animal models, researchers can perform experiments that would be impractical or ethically prohibited
with humans.

SR YINC I

1. basic animal experimental techniques and precautions for experimental safety
2. Preview experiment report

3. experimental report

4. group animal experiments

FEMFRE

Dissecting plate, dissecting scissors, tweezers, dissecting needle, nail, syringe, beaker, gavage apparatus,

balance, test tube and tube holder, microscope, etc.

M.

EEHEFEMH

Acetylsalicylic acid, acetic acid, ammonium chloride, epinephrine, 3% DSS, ink, etc.

t. XRMBEKRE
Iig SIS N . o oSk | s | G4
' A 47 SA RIS o %W | ER | A
Virtual software was used to learn the appearance
| Virtual simulation observation, grasping methods and physiological 4 V| |
learning aqatomical process'of model organisms such as B
mice, rats and rabbits
Contents: 1. Appearance observation; 2. External
The observati d measurement; 3. Grab the mice; 4. Physiological
2 ¢ observation af anatomy of mice; 6. The physiological and 1 gl | il 4
grasp of mouse : .
anatomical results of mice were observed and
recorded.
Contents: 1. Different methods were used to collect
™ hod of blood blood samples of mice, including tail cutting, eyeball
e method of bloo enucleation, heart blood collection and decapitation N \
3 collection and put into ) . . . 1 2B Dl 4
death blood collection. 3. Mice were sacrificed by different
methods, including spinal dislocation, decapitation,
beating and acute massive blood loss.
Objective: To learn and master different methods
and techniques of drug administration.
Contents: 1. Preparation of reagents such as acetic
) The method of drug acid solution; 2. Different methods of drug 1 v | )
administration administration include: intraperitoneal injection, e
intravenous injection, subcutaneous injection,
intradermal injection, intramuscular injection, and
intravenous injection.
Acetic acid method ObJectlve:' To study 'the methpd qf screening " ‘
5 o non-narcotic analgesics by using intraperitoneal 1 2B Dl 4
writhing test injection of irritating substances to induce writhe
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reaction. Content: The body wristing test was
performed in mice by intraperitoneal injection, and
the number of wrists per minute was observed and
recorded.

UC(ulcerative
colitis)

Objective: To establish a model of ulcerative colitis
(UC), observe the changes of intestinal ulcer, and
understand the concept and pathogenesis of acute
colitis.

Contents: 1. Mice were given 3% DSS in drinking
sterile water for 7 days. Anatomical observation; 3.

Experimental results.

Al

i

Carrageenan
induces thrombosis
and pain
experiments in

animals

Objective: To learn and replicate the animal model
of thrombosis, observe the typical manifestations of
the body during thrombosis, and master the concept
and pathogenesis of thrombosis.

Contents: 1. Preparation of physiological saline and
carrageenan solution preparations; 2. Mice were
injected subcutaneously at the lumbar and back; 3.
Placed in an environment of 4-20 ° C. After 12-24 h,

the specimens were observed and recorded visually.

A

An animal
model of
pulmonary

edema in mice

Objective: To study and replicate the model of toxic
pulmonary edema, observe the changes of
respiratory function and general condition in animals
with pulmonary edema, and explore the effect of
pulmonary edema on respiratory function.

Content: 1. Preparation of ammonium chloride
solution, epinephrine solution and other reagents; (2)
Establishment of pulmonary edema mouse model by
ammonium chloride method; (3) Establishment of
pulmonary edema mouse model by epinephrine; 4.
Recorded experimental phenomena and anatomical

results.

i

An animal
model of acute
gastric ulcer in

mice

Objective: To learn and replicate the animal model
of acute gastric ulcer, observe the changes of
stomach during gastric ulcer, and grasp the concept
and pathogenesis of acute gastric ulcer.

Content: 1. Preparation of reagents such as
histamine phosphate solution; (2) 75% alcohol
induced acute gastric ulcer animal model; (3)
Establishment of acetylsalicylic acid-induced acute
gastric ulcer animal model; 4. The experimental
phenomena and physiological and anatomical results

were recorded.

it

A

10

Ink-infused
gastrointestinal

peristalsis in mice

Objective: To observe the intestinal motility of mice
Contents: 1) Fasting for 24 hours with free water; 2)
gavage with 0.3ml/10g ink; 3) After 2 hours, the

UAYd
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animals were sacrificed and the location of the black

ink in the intestine was observed.

Objective: To establish a mouse ear swelling model.

Establishment | Contents: (1) Xylene was evenly applied to the right
1 of a mouse ear | ear of each rat; (2) arachidonic acid was evenly 1 E | M 4
swelling model | applied to the inner and outer ear of each rat; 3. After
0.5 h, the rats were sacrificed and weighed.
7~ RBUTERE

Attendance 10% , preview report 20%, operation (usual performance) 40% , examination (operation test)
30% .Experiment grade account for 15% of total course score.
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Tumor Biology is one of the elective courses of pharmacy major. In recent decades, tumor, as a major disease
seriously endangering human life and health, has attracted widespread attention. In recent years, with the rapid
development of molecular biology and other basic biological disciplines, the research on tumors has also achieved
rapid progress. The experimental course of Tumor Biology is an important part of this course. By learning some
important basic experimental skills, on the one hand, it can strengthen the understanding of theoretical knowledge,
and on the other hand, it can lay a good and solid foundation for future study and work.

. SEEEAREXK

1. Teachers teach necessary experimental theories and experimental operating procedures and precautions for
experimental safety.

2. In the experiment, the teacher gives necessary guidance according to the different situations of the
students, and the students complete the experiment independently.

3. After the students have finished the experiment, the instruments, tables and chairs should be sorted out.
4. Students complete the lab report on time after class.
= FENUSREE

Microscope, centrifuge, metal bath, Nanodrop, pipette, hemocytometer, PCR thermocycle instrument, RT-gPCR
instrument

M. EEHEMR

RNA extraction kits, reverse transcription kits, real-time PCR kits, primers, DNA clean beads, centrifuge
tubes, PCR tubes

F. SRIERE

lag S5 S (1 S I S I
5 | WHAR i B RA | BR | AH
Nuclei Objective: To master the operations of cell lysis, nucleus
isolation purification, DNA separation in cell nucleus and magnetic
and DNA bead purification, observe the state of cell nucleus after
. . extraction, and understand the application of cell nucleus N
1 isolation x . PP 6 | ZiA | Wi 4
and extraction.
purificati | Contents: Prepare cell lysis buffer, lyse cells, extract
on nucleus, isolate DNA in nucleus, and purify DNA with

magnetic beads.

Objective: To extract RNA from cells by column
centrifugation, and to master the basic molecular biology
9 RNA operation methods through this experiment. 4
isolation | Contents: Cell counting, collection and lysis of cells,
extraction and purification of RNA, and detection of RNA
concentration and purity.

git | il 4

3 RT-PCR, Objctive: To reverse—transcribe RNA into ¢DNA, to amplify 6
PCR, KRAS cancer-related genes by RT-qPCR, to master the relative

55
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RT-qPCR quantitative method of gene expression, and to master the
method of RT-qPCR data analysis.

Contents: cDNA synthesis, RT-qPCR, data analysis.

7~y BREOFERE

Experiment operation 40% , Experimental report 60% . Experiment grade account for 15% of total course score.
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