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COURSE SYLLABUS

PRRARAD/ 457 e A (i .
Course Code/Title kiR AEY)%: (Mitochondrial Biology)
R R N e
Compulsory/Elective RLELAIEE (Elective)
TR EAL e
Offering Dept. R
VR EH .
Course Credit/Hours
BRES I
Teaching Language (S
R -
Instructor(s) Sl
TR e
Semester S
75 TH AR TR
Open to undergraduates e
or not

Canpm ) A BHAE TR, EEMWAX S NAE .  If the course is open to
%1@22& undergraduates, please indicate the difference. )
Pre-requisites

NA

e EA

Course Objectives

Ctnm M ARHE IR, iEEBHX 0 NAE. If the course is open to undergraduates, please indicate the
difference. )

RRIEREWAME Z T X ERE 2R, W R, B AR R AR R N A . ARTE A
REKLAR LML AW FUSUB I AR, B, B NEAMRT I A . B Zh R BB 2K T TR 3], R
MEE 08 AR LORAR ALY 2R AR, BFFU TR DA T R EOR A AL W R 27 07 1A OB FE TR Jg o RIS, B Rz 2E
2. . SRE MR B RE

This course is a comprehensive interdisciplinary field that combines biology and medicine, covering
topics related to cell biology, biochemistry, and basic medicine. This course mainly introduces the
basic concepts, principles, research methods, and cutting—edge hotspots in the field of mitochondrial
biomedical research. Through the study of mitochondrial biomedicine, students can master the basic
biological characteristics, research methods, and understand the cutting—edge research progress in the
field of mitochondrial biomedicine. At the same time, cultivate students’ abilities to observe, analyse
and solve problems.

HET B
Teaching Methods

Chn [ ARV, EEHX SN If the course is open to undergraduates, please indicate the
difference. )

iR PPT 7R, ZElatr, Wi BEh%, 224 gete iR NI ARAN IR AR S [FET, 3807 DLd IS fE R iR |
SEIOAANEE T 20, PR IR TR AR 20, BIER| S AR N, BT, iEEIRRNERR. AR
EALS RN, RIGEHESMEAETE, R RFAERBENZL, BORFENESNERARRNE, L5 EEA)
KRR ] .

The applicant will use PPT presentations, case studies, classroom interactions to enable students to
gain a deeper understanding and mastery of the knowledge points. At the same time, more flexible and
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diverse teaching methods can be provided through online courses, experimental videos, and other means,
aiming to guide students to dare to ask questions, be good at asking questions, and integrate theory

into practice. According to the objective laws of teaching tasks,

flexibly apply various teaching

methods, with inspiring students’ thinking as the core, stimulate their initiative and enthusiasm, and

enable them to learn in a lively and lively atmosphere

HENE

Course Contents

ChnT R AR TR, BEHX D N If the course is open to undergraduates, please indicate the

difference. )

Section 1 (3hr) LRI A1 (mitochondrial overview)
WSy REN mitochondrial anatomy
b. ZRRIAARHT T 5L mitochondrial research history
c. ZRRAEGE mitochondrial eve
Section2  (3hr) BRIAARTE R 4H (mitochondrial DNA)
a. Zekifk DNA FFE characterize mitochondrial DNA
b. Z&kifk mRNA mitochondrial mMRNA
c. ZhifAEp¥iz mitochondrial protein import
Section 3 (3hr) 2R 5 Be A (mitochondria and bioenergetics)
a. ATP JEK ATP formation
b. HEREACE A glucose and fatty acid metabolism
c. RGN tricarboxylic acid cycle
Section 4 (3hr) LRRIA L T i6%E  (mitochondria and ETC)
a.  HTALEREEA AL proportion of ETC
b. {LFEEHR chemiosmotic theory
c. fRABERALE uncoupling system
Section5 (3hr) bR 5 iE 4 (mitochondria and ROS)
a.  IE TR AL ROS production
b. VEMEAM AR X physiological functions of ROS
c. TEMESEM ROS related disease
Section 6 (3hr) LERAR ST (mitochondria and apoptosis)
a. M TS mechanism of apoptosis
b. BRI HI AN TS mitochondrial dependent cell apoptosis
Section 7 (3hr) PRS2 4E  (mitochondrial dynamic)
a.  RRAmA mitochondrial fusion
b, Zehifhnfd mitochondrial fission
c. Zhitkizz) mitochondrial traffic
Section 8  (3hr) LRRLAR A 3 (mitochondrial life cycle)
a.  ERAEAEYAER mitochondrial biogenesis
b. AL E R mitophagy
Section 9 (3hr) LRAA S HAE  (mitochondria-organelle communication)
a.  ZRRIARR % mitochondrial network

b. KA SHNFEMESE  mitochondrial- ER interaction
c. LKRIASWEEEAHAE  mitochondrial-lysosome interaction
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Section 10  (3hr) LRiR S R M (mitochondria and epigenetics regulation)
a.  ZRRiAR-2 A% E T mitochondrial-nucleus communication
b. a-KG FlZFEA a - KG and demethylation
c. CLTtHilE A 5 DNA 4Bt acetyl CoA and DNA acetylation
Section 11  (3hr) LRRARFE N R4 5%  (mitochondrial genome mutations and diseases)
a.  BRARN L Kearns—Sayre Syndrome
b. =EZIL triple parents baby
d. BRI R g0 4E mitochondrial gene editing
e. LRASMAEIRITYESR  mitochondria and NGD
Section 12 (3hr) RN IK=S (mitochondrial and cardiovascular disease)
a. bk 5Je0n mitochondrial and CHD
b. Zehifk5 P mitochondrial and atrial fibrillation
c. Zekifk50uE mitochondrial and heart failure
Section 13 (3hr) SR UNSBRE (mitochondria and Aging)
d. mtDNA 532 mtDNA and aging
e. RNLGREIEEREZE metabolic syndrome and aging
C. A ZRRLAARI L T mitochondrial related aging therapy
Section 14  (3hr) ARARAH S IR HAR (mitochondrial related experimental techniques)
WS Y WA LI5S | mitochondrial morphology analysis
b.  Zki AT REA I mitochondrial function analysis
c. LREREHREA mitochondrial replacement
Section 15 (3hr) LERIAATF ST RTAT (frontiers in the mitochondrial research)
a. mMtDNA 5 A&k mitochondrial morphology analysis
b. ZkifhSBERIBER mitochondrial function analysis
Section 16  (3hr) SR SCHRICAR (seminar)
WEEZ
Course Assessment

(@ ##% %R Form of examination; Q). M¥MIEK grading policy; @) W FMAFRHETFH, EVEHX S NE.

If the course is open to undergraduates, please indicate the difference. )

OEZ 7375w

(= 0 0 A A 2 A AN SRRV 46O

Q¥ HE 5%+ H 5%+{EL 30%+H1K %R 60%

it R ESHTR

Textbook and Supplementary Readings

#ht: Mitochondria H/fii#t:: Humana Press Publication; H /i H ] 2017-03-11
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Proposal For New Graduate Courses

IRIEHILZFR Course Name LeRIREF FHRE AL Offering Dept. EEB
RIEFE L AR English Name Mitochondrial PRF22E 5 Course Type Hise T AL
Biology R
ZF4y Credit 3 B ZBT Total Credit Hours 48
ISRt Lecture hours 48 SLISEART Lab hours 0
SEE AT Social practice hours 0 VR l.ecture hours by guest 0
nstructors
#1253 Teaching method Fisia ZIRIBS Teaching Language B CE
%753 Assessment method EZ2E 149753 Grading method HmE|
FFHRFH Semester &S HEEFRER HRE
Degree level offered to
oA eAME LR ) EBBHRIERIE Prerequisite i}
Open to undergraduates or not & Course s
BRIER T EREE
(RIEBMR IR ER AL
# & Name ER #R Title Courses previously offered
FiHEUm (Course name and the work unit when
Instructor the course was offered)
— - ILIMERREEFEARSHE ERK

%)




B EEIDE S, FHERBUESUFIRRIEE XN FIBAER.
Please attach an introduction to the instructor, which describes the teaching and

research experience relevant to the course proposed.

HIRHI, BT R BT A A, AR I, Nk 2 K
WA= EREENATE , IRV RS ALE R T 2. 2020 Tk
REPBE AR 226, 2020 4EE 2023 FAEEE GO E Bkt
i ) L2 5 e S L S A AL AR . AT TSEe % 1 R IF R — R =i
B, ZHFNTE BIEEART MPRA, CASAAV, bioChiP-seq, HiC,
HiChIP, snMultiomics %5 ) iff 750 & B 5 O WUR FIEE s . ik 5 4,
B PH I A DASE — Bl RAE A 7E  Circulation. Circ Res Nat Cardiovasc
Res. PNAS. Dev Cell, Cardiovasc Res “F9U N F T L kRZHEA
SN I AR BEFER I T @ Lo WILERARE fc 368 PR A7 3 % S 3 A P 27
B X (Circ Res, 2019, Cover) ; @ ZhifaThaeAR i FA [F & 0o Bk i
ERMNEEIRS S (Circulation, 2023) @ LRRAMKHHIBER
FEER O RE  (PNAS, 202D). RIIFFFRFENEFEE AHA
B LR ROCHE, Nature CVR 58 /30, (O AU SUR T T Cire
Res B, somiCESF. HATHAEH E AR X O s 2 7
2%, Fundamental research H F-4iZs .
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Reason for Application

1. AREMERALRNER. WAEEREEHRORE, BRI ZRETENE
RREARMNIER; WAEENEEHENRE, BESRRSEFRENXE.

2. KRPEMNAREEFNER. BESHRXRREMLREDERA.

3. ARIEMHEXERBR. FELRRBTAMELIIN EARBTIER, AIEHE
KEEBNINZER, BEFE, HFASRENSE. REEZZAR, UK
AEMMEESEARNE,

(a) The role of this course in discipline development. If there is no similar course in the

discipline, please describe the role of this course in the curriculum; if there is a similar

course in the discipline, please focus on describing the difference between this course
and the existing one.

(b) The role of this course in graduate education. Please focus on what abilities of

postgraduates can be improved.

(c) Preparations related to this course. Please focus on the ways in which the two roles

mentioned above can be achieved, including instructor(s), teaching methods, teaching

contents, credit hours allocation and assessment methods of this course as well as
textbooks and main reference materials.

I HAEYEFZEINEYEFZTEMNARAS. EHE 90 FREL

K, GRAEEMCAT PR OAIEIBR, SRAMRIERGEETLI ™ N,

W 7T 2Mfme, BERESERNIRE. (EAMMNESHESIRA,

SRAEMREFESET. BRABSTFRSHER. BREUTEERESET.

MR TIESIF I REP A EEEER. HINENGRIELERER

HtEIEk. BREMS&KE DNA RERESERXNERKRE 100

K. AT, BT AR EMAEIRE . SRIARNIENE RN, RN

RTHEERY A e AN T B BI85 AT AR RALAR Y 2 #Th

REEThFE SO, BRTE A AH. B SRR BRI EREY

. EYER., BUSERMRNEEFEN. BEEMNEALINEE

AE. BRIEFMRET “GRA” HX5RE, RRENFARBIERMER

W=H, FEFHAR, fEFHNEELR.

2. KRB N FEYMEF TR AXAIRNE, FRARE T L
RESHEEE SuFESKE, @RET. EME~EURERFEX
&m, FEFEMEREDFHEXHEILIN

=2, BIFIXNRIE, WREEBTHAFIENLRIFERS
WHE, PINERiADE, SRARBAARN, LRAFREINE, KM
e = H SLI RE DA LI R HTT .

s, B LRAEYEFXITRIENES], ERIFNEEBERELRFLN
EAREMEFHE, MRFEUARTBRENTEYNEZ S ENMRIDEHR
HEES, BFFEUR. 2. LZEFBREIEAHE

3. KRERERRZINEGSENGNERRER, HUE—EEEHE
R ZRENAEMEFZTIHMRILIL (Circ Res, 2019; PNAS, 2021;
Circulation 2023), FAFIZTUEIMMRINZS. KIRIEHTXIRBT 48 FRT RS
18, LL Mitochondria (Humana Press Publication 4L, 2017) RFE
SERM, HEATETEHARNARAS, B PPT Bx, RAIDH,
BEEHNE, FEEEBRINERMEEMAS. FEIZHEEZIMT
BRI E R E S AT TIRIEAIERR .
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Comments of

1. AREFEHLEY: RENFSULRMNZFNBEFREFRNERNENF.

2 AFREFRHAITI: (1D RIEXSHAITE: SFRERBTNTRED. HFEASH
FAREM., HEXHFTEMS; ) FRBMAMTITYE: BREASTREHSEMGS.

3. HHLER

(a) Necessity of offering this course: Features of the course as well as its effect and importance to

the overall subject curriculum system.

(b) Feasibility of offering this course: (1) Feasibility of the course itself: including the ability of

lecturer to start the course, scientific rationality of teaching contents and completeness of teaching

documents; (2) Feasibility of the offering department: whether its hardware for starting the course

is satisfied, etc.

(c) Approval results

1. SRR EAMBELENIMAE (LIRS FEZMAMMR, IZNE5 TN S MEE
RIER . ZNAEYEFZIEFRNFLGE, HESTHREYS, TMLEMEME
FHEXAR, BATHREFNRZIXMRENIET . BXRENTFRENEFZRMTE

the Offering
D MBERIEFRANEZNT, B TEFREMRERIZEEFBRNTE.
epartment
2. ZIRIEERZINEPRK BRI BUR B BFENLR AR REN, BLRZRENEEYEFE
KBTI, AZIBAEARFNARE. RIEBFASRASIE, BFERNREIREMH,
REHFRXHESETE. EFRAESFRAENZ MRS, AHREIZIREZHINFIFFRE.
FRBEMATA (FF):
Dean of the Offering Department (Signature):
£ R H
Date:
B #t = Il(Approval opinion):
— R
HENERS
B

Comments from
sub-academic
degrees
committees of
the first-level

discipline

FE (ZEH)
Dean(stamp)

£ A H

Date:




