& H3MuLY

‘w/” SOUTHERN UNIVERSITY OF SCIENCE AND TECHNOLOGY

/@
s

COURSE SPECIFICATION

UTMRIEES IR ERIMRB RN A RN 2 B £ L. WNRIEETARED), 15
BXARRH M.
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. B4 HK Course Title FHRAEMKIZE Genome, why we are different?
BiRRER

2. EEYES
Originating Department

3. REGT BIOS201

Course Code

4. REZ%S Credit Value 2

5. RS LV EiE Major Elective Courses
Course Type

6. BRFN X 7% Summer
Semester
BRES L )

7. rh L3¢ Chinese and English

Teaching Language

WRENTTN: B, EMAR, HEHE, chenw@sustech.edu.cn
THEW: REL, EVHR, @SBRIV, yuch@sustech.edu.cn

REB. FRZER. KR o LA
X (MBE B, 510 B, EVHR, =AW, lvm3@sustech.edu.cn

s Course Coordinator:
J
8 AR REIT) CHEN Wei, Department of Biology, Chair Professor, chenw@sustech.edu.cn

Instructor(s), Affiliation& | Instructor:

Contact YU Chunhong, Department of Biology, Senior Experimenter,
(For team teaching, please list yuch@sustech.edu.cn

all instructors) LV Mo, Department of Biology, Senior Experimenter,
Ivm3@sustech.edu.cn

SIS R FTRER. BRA
9. IEN #5745 To be announced

Tutor/TA(s), Contact

ERABRB(TAE)

10.  Maximum Enrolment
(Optional)

7t None
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BRI PR IR || L5/ He(dAaAkEn) pst=din)
Delivery Method Lectures || Tutorials Lab/Practical ||Other (Please specify) | Total
2 64 64
Credit Hours

SBRE. HE¥IEKR
Pre-requisites or  Other | /C None
Academic Requirements

JEERE. HEZEIMR
Courses for which this course | 7 None
is a pre-requisite

AEERBEARBOZER | £ none
Cross-listing Dept.

BEERW R H % H P SYLLABUS
#2 H#7 Course Objectives

TEAE G 23T AR 2S00 5 AR5 B (a), B R AL 505 8 AR DA B DR PP S i oy L R A i R . AR AR A
BRSBTS AR AR RO R T 5 N AR BRI L RS B A AN R A BERAR T B R A 4 fe 2
&, HRENKRMERRR, AERIRIINE, R&ESE)TLRBMARRIEIER SR E KRR, RERE “NMAY
S L CEEVOHRIEIE . CURSER” . TSR L ¢ REESIE” NI, AR IR NI H L T SRR 2
FERENBARBIATHEIR, S T AL 5 EE BT

In the traditional molecular biology experiment and bioinformatics, the acquisition of genome sequence information and
gene sequencing instrument is the most important link and bridge. This course focuses on cultivating students' scientific
research literacy. Students will explore what is a foundation in a unique application scenario from different perspectives
such as biology, genomics and bioinformatics, and the relationship between genes and human health. They will design
scientific research projects independently, and finally reveal the relationship between human characteristics and genes
through hands-on experiments. The course consists of five units: "Introduction to Application Scenes", "Independent
Design Scientific Research Project", "Wet Experiment", "Dry Experiment" and "Scientific Practice". Students can
understand the cutting-edge knowledge of genomics and gene technology in a simple way, and complete molecular
biology experiments and bioinformatics analysis.

Pk % R Learning Outcomes

BEPRILN A 2 5 W5 B AR B

T P RO O A AR B TV, 58 BN S B B PR TN 6 e B
TR B FREYIIE 18318 F . RS FREE I TN ] .

RN RIS E IR, T RS IR A LS k7 st R
BERMEALEE, RIRIRI SO ZE R P SR SRR ARG -
SEREHITIHE , TEARACR -

Master the basic principles of genomics and bioinformatics.

Understand the basic processing methods of high-throughput sequencing data, and complete the simple calculation
from variation data to trait prediction.

To understand the application of gene technology in judicial material evidence, exercise guidance, precision nutrition
and other aspects.

Go deep into BGI and the National Gene Bank to understand the application of gene technology in real industrial
scenarios.

Master wet experimental technical processes such as sample processing, nucleic acid extraction, library construction
and gene sequencing.
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|Comp|ete scientific research projects and report the results.

BEANRREZEAN (URRESUISONE, NRBENBFNBWLAAZE: mEIRBEA SR HEE, #22H ALY
EX* 9]

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.)

Bih—, fFafBEHE, ERGNARERENLR? (MABRENE
1 BERSEFNFFEAR 1 2w

1.1 A —— W R R ) “ AR

1.2 NBEFEA TR

1.3 Wl AIF 58 NI I8 AL IR R A% B

1.4 KEHHAABTNE: HEET SR

Module 1: What are genes and how do they relate to human health? (Introduction to application scenarios)
1 Gene and gene sequencing technology, 1 hour

1.1 Gene Sequencer -- a "microscope” for observing genes

1.2 Human Genome Project

1.3 How to study human heredity and genetic information

1.4 Introduction to the research content of this semester: genotype and phenotype

2 R 5123 0.5 20T
2.1 ARA] LM A o FHE E) R 5
2.2 e RRE? WA /1 58k 71

2 Genes and exercise, 0.5 hour
2.1 The Incredible Problem: How to Distinguish Athletes' Gender
2.2 A priori decision? Muscle endurance and explosive power

SEMEE 0.5%Mf
3.1 BN 5 &
3.2 fHa Bt K FEA NG Y B 12

3. Genes and diet, 0.5 hour
3.1 Genes and alcohol consumption
3.2 What genes cause diarrhea when people drink milk?

4 NREER SR E 2 )
41 TWENA: BWEE. PCRAL BLONL. WERHA. TR WP AEE
4.2 B TR MR i s
43 UARMEH: BWA. PCRAG B0l IWREG. TR MFAsE

4 Cognition gene laboratory, 2 hours

4.1 Laboratory introduction: pipette, PCR instrument, centrifuge, scroll oscillation instrument, electronic balance,
sequencing instrument, etc

4.2 Development history of pipetting tools

4.3 Application of instruments: pipette, PCR instrument, centrifuge, scroll oscillator, electronic balance, sequencing
instrument, etc

5VREEIREE 120
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5.2 ANEMIIE 5% %

5.3 B B ik 5oR 1 45 E

5.4 SMER] WAFAE (EVC) T fz DNA £l A B8

5 Forensic investigation records, 1 hour

5.1 The true and false Romanov princesses

5.2 Judicial material evidence and forensic medicine

5.3 Genetic ID card and paternity test

5.4 Exterior Visible Feature (EVC) prediction and DNA rendering of face images

6 HPIM LR 1270

6.1 QAT HEAT 2 DK o —— LLIZ Bl 2 K 9 41

6.2 )\ DNA | RNA 3 1 J5i—mRNA B P AW 4L
6.3 K64 —— 2 ZE R H KRB b

6 Genotype and phenotype, 1 hour

6.1 How to carry out gene mapping -- taking motor genes as an example
6.2 From DNA to RNA to protein -- mRNA splicing and epigenetics

6.3 Finding a needle in a haystack -- genome-wide association analysis

7 EAMRIURSE 3RS

7.1 IEFH4NE PCR

7.2 4K DNA

7.3 TR —— KREARR T A 1AL

7.4 5256 1: 1 Nanodrop #6301 DNA 3R 5 A4l B
S 20 fil{fE DNA 1

7 Seven Nobel Prizes, 3 hours

7.1 PCR from thermophilic bacteria

7.2 How to test DNA

7.3 Tool Enzymes -- Nature's Gift to Biology

7.4 Experiment 1: Determination of DNA concentration and purity by Nanodrop
Experiment 2: Make a DNA necklace

B =, BERIRFEE

8 BRI R —REIE S 2 20T

8.1 B STk el 5248 7

8.2 N 5IHE

8.3 MR LYK 3N 5 Hi 9k 3y

8.4 AV AR WIKRR 7, BORRATREE (. SRR, WS FLBEIRIRE 1. TERSARM A 2%

Module 2: Independent design of scientific research projects

8 Think like a scientist, 2 hours

8.1 Guidance for reading scientific research literature

8.2 Induction and Deduction

8.3 Hypothesis driven and data driven

8.4 Students' group discussion and literature reading: muscle explosive power, iris color of skin, hair thickness, tanning
risk, lactose metabolism, alcohol metabolism, etc.




DN

A R f !

‘u/’ SOUTHERN UNIVERSITY OF SCIENCE AND TECHNOLOGY

/
/
(8
\\
\,

9 Aidw KHd 52
9.1 Wt EEdE: AVE B
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9. Big Data of Life, 5 Hours

9.1 How to Play with Biodata: An Overview of Bioinformatics
9.2 Students explain the results of group discussion, report how to carry out the experiment, and what can be done by
using biological big data and genetic testing technology?

B =, BRHO MR GBSER)

10 AEWIREA G N8 AL VR AT L 6 Sm)

10.1 % WAZEBRIRHUT AN A (HEEREE. R, DURiRED
10.2 MEERUREAS SR AR

10.3 S [ 2 15 A\ I8 A% RV B

10.4 & DNA $RE 2%

Module 3, Genomics creative experiment (wet experiment)

10 Biological samples and human genetic resources management, 6 hours

10.1 Introduction of common nucleic acid extraction methods (magnetic bead method, column method, precipitation
method, etc.)

10.2 Collection of saliva samples

10.3 Informed Consent and Human Genetic Resources Management Regulations

10.4 Salivary DNA extraction experiment

11 DNA HJirik L 2E 5 %t

1.1 &Nl & B 3R EN A

11.2 HEk A1 DNA Fe 80

11.3 Qubit & #5250 % DNA #L N & T
11.4 DNA FEJKAG I 5256

11.5 FLUK IR I 0 g i

11 DNA swimming competitions, 5 hours

11.1 Introduction of high throughput automatic extraction methods
11.2 Electrophoresis and DNA fingerprinting

11.3 Qubit quantitative experiment and calculation of DNA input
11.4 DNA electrophoresis test

11.5 Interpretation of electrophoresis gel diagram

12 nf “#yH” H bR DNA 6 i

12.1 30 3 32 AR 5 8

12.2 Jy BAT i 5 i ik

12.3 DNA /)1 BOCE S RNA SCREI il 4
12.4 PCR 5|¥pvcit 59141 SO %
12.5 5 —%& PCR @ PE L

12.6 DNA 4lif 5256
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12 How to "fish" target DNA, 6 hours

12.1 Concept and application of sequencing library

12.2 Segment Interruption and Screening

12.3 Preparation of small DNA fragment libraries and RNA libraries
12.4 PCR primer design and preparation of amplicon library

12.5 The first round of PCR database building experiment

12.6 DNA purification experiments

13 %7 DNA A “8JBA5%7 5 220
13.1 Barcoding B¢ 53 K Jg I
13.2 Barcoding [R5 7=k 5

13.3 W) 51t 533 I 5 SN A
13.4 5% 4t PCR /% S

13.5 DNA 41k 525

13 Put a "barcode" on your DNA, 5 hours

13.1 Design principle and development history of Barcoding

13.2 Research and industrial application of Barcoding

13.3 Design of sequencing primers and introduction of amplicon sequencing library
13.4 The second round of PCR database building experiments

13.5 DNA purification experiments

14 PudiEE DNA F51 6 20
141 22 MFF 2 anfar EffR I e 2
14.2 —. = ZARMFPHARKE -
14.3 DNBSEQ i J7 J5L H

14.4 % DNB

14.5 B FAC_EHL

14 Fast reading of DNA sequence, 6 hours

14.1 What is sequencing? How to sequence it accurately?

14.2 History of the first, second and third generations of sequencing technology
14.3 Principle of DNBSeq sequencing

14.4 The preparation of the DNB

14.5 Sequencer on machine

R,  Rhsmik

15 Rl sl (IR R SEoI ) 11 220

15.1 EFEEBESU 5 A

1. EEEFEZEASW BT, WFREE. BIEHES

2. BxRENEEIISUW GEAEE

15.2 R BHE R R H] 6 22N

1. NBEERARTF: KBS EHE - #r

2. BERIZH 5 NP 5t 2 B Al

3. EERHW T CRAE NGRSk FEG . R 5 IR DN 55
4. DNZISTE (R 20 P11 380 P 20 i P %
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5. BAE YL R LT 72 S A9 A AT
6. LD A e R IR AL 7F 7T (1
7. NARIEA AN 2 22 20 2 BORAE Il G R ETT 72 o ) 2

Module 4, scientific practice

15 Science Practice Course (BGI Practice Base), 11 hours

15.1 Visit to National Gene Bank, 5 hours

1. National Gene Bank Indoor Visit (exhibition hall, sequencing laboratory, freezer, etc.)

2. National Gene Bank Outdoor Visit (Living Library)

15.2 Industrial application of gene technology 6 hours:

1. Human Genome Studies: Large Cohort Data Analysis

2. Case studies on genomes and human diseases

3. Transformation of genomic research results in clinical application: Tangsift, tumor susceptibility genes, etc
4. From human genome atlas to single cell atlas

5. Case studies on animal and plant genomes

6. Application of genomics in population genetic research

7. Application of human symbiotic microorganisms and multiomics techniques in the study of intestinal flora

B, $EFEREE NEMRER (FSEED
16 WEIEHE 2 Zn)

16.1 W 15 Hdis 2 Hrim A e A

16.2 Rt iR

Module 5: Uncovering the relationship between genes and humans (dry experiment)
16 The answer to the riddle is revealed, 2 hours

16.1 Brief introduction of sequencing data analysis process

16.2 Report interpretation

17 —RMAHEE 2 )
17.1 38T WLARFAE 38 72 T
17.2 B ERFAER AL T

17 Do a math problem together, 2 hours
17.1 Externally visible phenotypic prediction
17.2 Phenotypic prediction of alcohol consumption

18 /NHTHIE 5 24RT
18.1 73 4HisHi8 A Sk Bl 2
18.2 /NHICHR: SFHATH WX 5], SLIesE R air.

18 Discussion, 5 hours
18.1 Group discussion and literature reading
18.2 Group report: difference from the expected project design, analysis of experimental results.

Bt R B 5 %%# Textbook and Supplementary Readings

SR, e, Bl tiRAE, 2016 4
Genomics, Huanming Yang, Science Press, 2016
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RPN ASSESSMENT

PG A PPA I ] SERERSGE S BLLT &I
Type of Time % of final Penalty Notes
Assessment score

H %) Attendance | ”20 “ ”

BERI 20
Class
Performance

ANIE

Quiz

B H Projects ||3O ||

SE R 20

Assignments

BPER
Mid-Term Test

HIARE R

Final Exam

HRHRE 10
Final
Presentation

HE (TREFRE
35 P B VP& T
=)

Others (The
above may be
modified as
necessary)

iE43 75 X GRADING SYSTEM

OA. +=2%2%# Letter Grading
M B. ZZidsrHl GRIZ/AEE) Pass/Fail Grading

{RfE 8 #t REVIEW AND APPROVAL
AFREREBOLEUTRENZRSFGET

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

ARRELEY RAAR AR TR A HGEE

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




