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KLS 101,102 71717445 1,2 (Biological Equipment Lab 1,2) [11,[1]
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o AFE aHH R FYT F LT Fi= AS HEZE g

KLS 103,104,105,106 A 38k u|} 1,2,3,4 (Seminar in Life Science 1,2,3,4) [11,[11,[11,[1]
ZHAA} A S Al A T}st Fore] HAl A5kl tislte] AlnuE wasic,
KLS 107,108 A 748k A5k 1,2 (Current Trend in Life Science 1,2) [1], [1]
g 78t ofe] Al AF-F kel tis|A e stal EES
KLS 201,202 A3}s} 1,2 (Biochemistry 1,2) [31, [3]
AT AEEND &, ol 2t wEY e =, At BFET 5] A A E] T dlah XA eerskE
5o TFx8} 7)E, sk AEe 7ol sit
KLS 401,402 E21A8538F 1,2 (Molecular Biology 1,2) [3], [3]
AR F2, 88, 24 59 7| 2A A S WA E FHOR FFogi).
KLS 601, 602 M EZAYESF 1,2 (Cell Biology 1,2) [31, [3]
A E D HNA| o] F29} 758 7l gt
KLS 801, 802 o) oFAH w18} 1 2 (Medical and Pharmaceutical Life Science 1,2) [3], [3]
7] z2]efol| et o|3l & T, ook el et A 8} 7| & X248 ZFe g

HIXFE
KLS 203,204 A3}stTt 1,2 (Research in Biochemistry 1,2) [31, [3]
A PSS 918 Asshtobe] FHAl AFEw A5, HH 2 7]V o] S 93tk
KLS 205, 206 A8}st52 1,2 (97) (Special Topics in Biochemistry 1,2) [2], [2]
JolZF el E Fato] Astehe] Anko|E2ES 7ol gt
KLS 211,212 1323348} 1,2 (Advanced Biochemistry 1,2) [3], [3]
AA 224 A T2 75 2 uibel 24, A9} G 40] F2e) V)5S E3T o|sfe e &
KLS 231  F+ZAE-3} (Structural Biology) [3]
AADEA BAE, &3] @A) 7|5 24 FAIAE 68, FREe] AT 712
KLS 232 vz &g 2 B2 (Protein Synthesis and Degradation) [3]
chal A o] b W FE| IS B A 2 T2 ol A o] sy
KLS 233  tjA}=4EE (Principle of Metabolism and Regulation) [3]
AAGALS] 7] ol dIA] T olalieh, @A} g4 s 2 & XA 9D uASFEA 93 24723 giAte]
o] 91 & I FAde] tiste] 7ol sty
KLS 234 #2143}t (Analytical Biochemistry) [3]
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— A, M STy, MGA) Y, NGB0, AELH )
& 9P P29} 71%5H ol ol

KLS 235 AW a}atiol Ak aed L i 2 (Mass Spectrometry for Life Science) [3]

_u,.\

AP EG Aol o] B85 Ao AFFA 7|9 7 EA A S 55310, AFEA VS &3
A o} QA 24 9] A d g AF7IHE o] B2 dFAGE §3to] 553
KLS 236  A&31%¥2}3}8}E (Chemistry of Biopolymer) [3]
AA T 2EAES] 344 7], T8 2 A, AskErE V), 71e AR o] 712 A giske] el st

KLS 237  A&EE2 % (Biophysics) [3]
AATA (L) EAES B84 EAT 4TS BA5te] BEsH EAE ols)di)
KLS 238 @l4kA3}8t (Biochemistry of Nucleic Acids) [3]
2k} 1o 2hgshs A S o S 20 75 A Q1 SHNA Aol gitt,
KLS 239  &43} (Enzymology) [3]
Ao 724 B4 Y 7lE, G40 A7 9 Rkgol &, AA7 T2 ERIARA & 54, 475 a4l i, 549
A

Sl Tafe] Zelaiet,

[ FEME Bk BFE 2 SIREE]

KLS 101,102 71714455 1,2 (Biological Equipment Lab 1,2) [1],[1]
WAL st A Eol| Al EAHYH 38 Atel] B o gk HE 7759 A S AR S Al s, AEs Sl o
717159 AR & A S S gt) g 7] 7]4 As-del e 3-8l I3 A% o= ol 5
of A5 S or 7T F YLF F A EE g
KLS 103,104,105,106 A ek u|vt 1,2,3,4 (Seminar in Life Science 1,2,3,4) [1],[1],[11,[1]
ZAAE Sl Al A 8} Eoke] Hal Aq-E gl tiste] AlruE gt
KLS 107,108 A8k A1 =38k 1,2 (Current Trend in Life Science 1,2) [11, [1]
A 78} o] Hal Aq-w kel A Zeletal EE gt
KLS 201,202 A3}st 12 (Biochemistry 1,2) [3], [3]
AT ISR &, obv| Al R LBt =, Al GRS 150 i A A ES] v Sk A4 skt
T T8 71, st A kel gt)
KLS 401,402 E2AE3F 1,2 (Molecular Biology 1,2) [3], [3]

TR Fx, B, 2 S0 V1E2AAN S wIAE TH R 7t
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KLS 601, 602 A EABESH 1,2 (Cell Biology 1,2) [3], [3]
LIAE D Az e] F20} 758 7 gt
KLS 801, 802 o)k 78} 1,2 (Medical and Pharmaceutical Life Science 1,2) [3], [3]
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KLS 403,404 B A ESA T 1,2 (Special Research in Molecular Biology 1,2) [3], [3]
RAAES Pofe] 227 BN thale] Eoja,
KLS 405,406,407,408 BEAYESIER 1,2 3 4(97)
(Special Topics in Molecular Biology 1,2,3,4) [2], [2], [2], [2]
A E S} oke] HAl AT EFof Ui =S I 2 B
KLS 411,412 AFEAES 1,2 (Advanced Molecular Biology 1,2) [31,[3]
BAAES Pobo] H2 AT EHE o wFoR Eolgt)
KLS 413,414 AFEAFASE 1,2 (Advanced Molecular Genetics 1,2) [3],[3]
AT A Sk duko] 2S5 vl o 2 o] {FAAEE A3k 1ol giek {AR X5y 58 s

KLS 415,416 B2 98t 1,2 (Molecular Immunology 1,2) [31,[3]

]
AAE LI ABA) W 2§, WAL WA, £, 715, 24, FAGA) Fx9 4503, v v £

KLS 417,418 BA-7218F 1,2 (Molecular Genetics 1,2) [3], [3]
Y AAE L QI7HS 3 M AZ] fAEAY A | S il ARA F-AE Skl #3) 7hel s

KLS 419,420 A58l 1,2 (Plant Immunology 1,2) [31, [3]
]

o] Welitol g MAAAS} 24 vl7h) ol e ol Qi olslsh Hike] A2 WS BRS FHoE A
BT G5 AT L velelid) @

KLS 421,422 A E8AAYESH 1, 2 (Plant Molecular Biology 1, 2) [3], [3]
AEEAAYES okl Hal - EF S F8 = o R BTt
KLS 431  w]AE-FA3 (Genetics of Microorganisms) [3]
N g0 G A8 A 2 GAE Al wale] o si),
KLS 432 ¥ A=73} (Bacterial Pathogenesis) [3]

Bacterial pathogenesis—A molecular approach(Wilsonetal,3rd edition)< 2| 2 AF&3te] HYAA AldEo] <79 4
SAES Bolo] AHS dov]= BExF-HEH 7] 2ol ts) Bt}

<

KLS 433 #4153 (Molecular Systematics) [3]
AEES AEFTH gl tist EAAESH d oA e] Eele} AlES A st
KLS 434  EAm|AE-3 (Molecular Microbiology) [3]
HAE Bo|a itz gl el 32 wE AJESH V)5, AT U 249 AHE HAAF EY S T8 =ToR E
oJsil,
KLS 435 AEA R 3} (Bioinformatics) [3]
A Eo] et A Tl Sl gk YR E FFE Y e glojof AT EQolE o] &3k 73], i, A E sl WS
A =g
KLS 436 A EA%5AE3F (Plant Phylogenetics) [3]
2 ZA19] 7197 g 2 AEEE AR A tiste] st} Yoyt 2 EAk) 9] o] 83} BEo| giste] = thET

KLS 437 2 EAE/IEL7]'"H (Concepts and Techmques in Plant Biology) [3]

A5 gEste] 712 % 710 S Aelehe, A% AR A7olA Wol AH8E 1 gl BAEH 49 7o) 9]
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KLS 603,604 M EAESAT 1,2 (Research in Cell Biology 1,2) [3], [3]
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ZAAAT} A BN Al A e} Foke] 24l AG-s-El giste] AlnuE Eageit
KLS 107,108 A9 a}e#5 A58k 1,2 (Current Trend in Life Science 1,2) [11, [1]
Argz}sl Fofo] HAl AFF gkl ta|A Helsta B2,
KLS 201,202  A3}8} 1,2 (Biochemistry 1,2) [3], [3]
AATAY AEERQ] &, ol A rE Yl LEfo| =, A GRET 28] uEA A ERQ] ©ld A X4 ekgeskE
9 729 7%, 8Hd A& st
KLS 401,402 &2 E3} 1,2 (Molecular Biology 1,2) [31, [3]
A 72, 2d, 24 59 7|24 S wHXE FHOR G,
KLS 601, 602 A EAESF 1,2 (Cell Biology 1,2) [3], [3]
LIAE D A ze] F20} 758 7 gt
KLS 801, 802  oJoFA™ 78} 1.2 (Medical and Pharmaceutical Life Science 1,2) [3], [3]
7]z 2ol 3} o] & Far, o okE sl ek A Il 7| E X 4)S 7Fol st

H:l

m
=~

EHIRFE

KLS 803, 804 o] }sted - 1 2 (Research in Medical and Pharmaceutical Life Science 1,2) [3], [3]
ojekehtd 4l A sk A EF S dldl] BT}

KLS 807 oo }stE 2 3(97)) (Special Topics in Medical and Pharmaceutical Life Science 3) [2], [2]
AT =10 A, W 2 o) E T MUk 9l oA e Bofe] 7] x| AS 7he] g,
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DEPARTMENT OF LIFE SCIENCES

Academic Goals

Life Sciences are the basic sciences to study the phenomenon of life, contributing to human welfare. Life sciences
explore the knowledge from micro-levels, such as molecular and cellular levels, to a level of organisms. Life Sciences
aim to improve the quality of human life by the application of the newly identified principles through education and
basic researches. Key research areas include biochemistry, molecular biology, cell biology, microbiology, genetics,
immunology, human physiology, neuroscience, developmental biology, virology, plant physiology, plant life
sciences, plant molecular developmental biology, cancer biology, bioinformatics, structural biology, biophysics, and
genomics. The goal of the department of Life Sciences is to nurture creative talents through world-class research and

education.

Fields of Study
Biochemistry /Molecular Biology/ Cell Biology/Molecular Medical science

Degree Requirements

1. Master of Science (MS)

1) MS students must earn 24 course credits and 8 research guide credits.

2) Among the 24 course credits, 6 credits should be earned from the core courses - Biochemistry 1,2/ Molecular
Biology 1,2/ Cell Biology 1,2/ Medical and Pharmaceutical Life Science 1,2. In addition, 2 credits (2 semesters)
should be earned from Seminar in Life Science.

3) Students cannot earn more than 2, 4, and 3 credits of seminar, special topics, and research courses, respectively.
However, this restriction in limited to courses in the Department of Life Sciences (code number starting with
KLS).

4) When taking courses from other departments, students must obtain approval from their academic advisor and
the department chair before registering.

5) Students must either present at least one poster as the first author in domestic or international conferences or
publish a paper as the first author or co-author in a scientific journal. The student in the poster or paper should
be affiliated with Korea University. Reprint(s) or acceptance letter(s) for the paper(s) has must be at least a
review result of the thesis publication approval until the submission period of the thesis application, and the
academic presentation must also be completed by the submission period of the thesis application to be
submitted to the office when MS candidates apply for a MS degree. The papers should have a supervisor as a
corresponding author in the case of full-time MS candidate, or have the first supervisor as a collaborating
author in the case of part-time MS candidates who are registered in cooperative courses of University, Research

Institute, and/or Industry.

2. Doctor of Philosophy (PhD)
1) PhD students must earn 30 course credits and 8 research guide credits. (Admitted Student From 2022 Spring) In
addition, 2 credits (2 semesters) should be earned from Seminar in Life Science.

2) PhD students cannot earn more than 2, 4, and 3 credits of seminar, special topics, and research courses,
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respectively. However, this restriction in limited to courses in the Department of Life Sciences (code number
starting with KLS).

3) When taking courses from other departments, students must obtain approval from their academic advisor and
the department chair before registering.

4) For obtaining PhD degree, students must publish SCI(E) papers as the first author with the sum of impact factor
greater than 5.0. Or, they must publish at least two papers as the first author in SCIE Journals with impact factor
2 or higher*. @O Journal impact factor is based on 5-year Impact factor(Reference year: time of publication or time
of application for the dissertation exam). @ The papers should have a supervisor as a corresponding author in
the case of full-time PhD candidate, or have the first supervisor as a collaborating author in the case of part-time
PhD candidates who are registered in cooperative courses of University, Research Institute, and/or Industry.
@ In the case of co-first-authored papers, the impact factor or the number of paper is calculated as 1/n, where
n is the number of co-first authors. @ The applicant should be affiliated with Korea University. ® Reprint(s) or
acceptance letter(s) for the paper(s) has until the submission period of the thesis application for a degree request
to be submitted to the office when PhD candidates apply for a doctoral academic degree

* For papers published before 2021 in journals that belonged to the 2018 SCI list, they can be included in counting

the number of papersregardless of the Impact Factor value.

3. Integrated MS-PhD
1) Students must earn 48 course credits and 16 research guide credits. (Admitted Student From 2022 Spring) In

addition, 4 credits (4 semesters) should be earned from Seminar in Life Science.

2) Among the 48 course credits, 6 credits should be earned from the core courses - Biochemistry 1,2/ Molecular
Biology 1,2/ Cell Biology 1,2/ Medical and Pharmaceutical Life Science 1,2. Additionally, 4 credits (4
semesters) should be earned from Seminar in Life Science.

3) In the intergrated MS-PhD courses, students cannot earn more than 4, 6, and 6 credits of seminar, special topics,
and research courses, respectively. However, this restriction in limited to courses in the Department of Life
Sciences (code number starting with KLS).

4) Taking PhD courses, students cannot earn more than 4, 6, 3, and 6 credits (including the credits earned from MS
courses) of seminar, special topics, research courses, and life science internship, respectively.

5) When taking courses from other departments, students must obtain approval from their academic advisor and
the department chair before registering.

6) For obtaining PhD degree, students must publish SCI(E) papers as the first author with the sum of impact factor
greater than 5.0. Or, they must publish at least two papers as the first author in SCIE Journals with impact factor
2 or higher*. (D Journal impact factor is based on 5-year Impact factor(Reference year: time of publication or time
of application for the dissertation exam). 2) The papers should have a supervisor as a corresponding author in
the case of full-time PhD candidate, or have the first supervisor as a collaborating author in the case of part-time
PhD candidates who are registered in cooperative courses of University, Research Institute, and/or Industry.
@ In the case of co-first-authored papers, the impact factor or the number of paper is calculated as 1/n, where n
is the number of co-first authors. @ The applicant should be affiliated with Korea University. 5 Reprint(s) or
acceptance letter(s) for the paper(s) has until the submission period of the thesis application for a degree request
to be submitted to the office when PhD candidates apply for a doctoral academic degree.

* For papers published before 2021 in journals that belonged to the 2018 SCI list, they can be included in counting

the number of papersregardless of the Impact Factor value.

7) Students who acquired 48 course credits and 12 research guide credits within 4 years can be exempted from the

remaining research guide credits.
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8) In case the Integrated MS-PhD students do not want to finish the Doctoral degree, but still want to achieve the

Master's degree, they should fulfill requirements for the course credits and dissertation for the Master's degree.

4. Comprehensive Examinations
< Master Course >

1) Students have to pass a comprehensive qualifying examination as the followings.

B Written Exam : Only allowed for students who have higher than 3.0 grade point average and earned more
than 18 credits for the MS course.

® Exam Subjects : Three subjects can be chosen among all subjects that students have taken during the LIFE
SCIENCES course. (Required to approve department of Life Science office).

B Passing criteria : Students have to earn more than 70 among 100 points as a perfect score in each subject.
Students can have chances for the failed subjects. (Students cannot choose the subjects passed)

B Question selection : At least two professors participate in making questions for each subject. Examination

committee has to do prior approval if only a professor has to make questions.

2) The following rule is applied on the students who enter his or her MS course before March 2013.

B [Students who enter his or her MS course before March 2013] Must pass written examinations in two subjects
that students select among the following 14 subjects.

B Examination courses: Taxonomy, Ecology, Biochemistry, Structural Biology, Molecular Genetics,
Microbiology, Medical and Pharmaceutical Biotechnology, Fundamental Pathology, Bioregulatory Sciences,
Current Good Manufacturing Practice, Molecular Biology, Cell Signalling, Developmental Biology, and Cell
Biology

< Doctor of Philosophy (PhD)/Integrated MS-PhD >

1) Students have to pass a comprehensive qualifying examination as the followings.
B Written Exam : Only allowed for students who have higher than 3.0 grade point average and earned more

than 45 credits for the Integrated MS-PhD and 27 credits for the PhD course.

- Exam Subjects : Four subjects can be chosen among all subjects that students have taken during the LIFE
SCIENCES course. (Required to approve department of Life Science office).

- Passing criteria : Students have to earn more than 70 among 100 points as a perfect score in each subject.
Students can have chances for the failed subjects.(Students cannot choose the subjects passed)

- Question selection : At least two professors participate in making questions for each subject. Examination

committee has to do prior approval if only a professor has to make questions.

® Oral qualifying exam

- Each student presents his/her research to be a theme for his/her PhD dissertation and is tested his/her basic
knowledge in the field of his/her research area.

- Exam committee members : In principle, more than two members test whether students have intelligent
maturity and logic thinking ability. The presentation in English is highly recommended. More than two
professors in the Division of Life Sciences or Department of Life Sciences, Korea University are designated as
committee members and a supervisor of students is excluded in the committee members.

- Passing criteria : committee members average pass if the average score is 70 or higher.

- If he/she does not pass the oral qualifying exam, he/she is allowed to have only another one chance. (If

he/she does not pass the re-exam, he/she is disqualified for the Doctoral degree.)
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- At least one semester has to be passed for students to submit his or her doctoral dissertation after students

pass the oral examination.

2) The following rule is applied on the students who enter his or her PhD course between March 2007 and
September 2012.

Students in PhD or integrated MS-PhD course have to take and pass a comprehensive oral qualifying
examination.

For oral examination, students have to present his/her research to be a theme for his/her PhD thesis to
examination committee members. The committee members test the whether students have intelligent
maturity and logic thinking ability as well as basic and integrated knowledge in the field of his/her research
area.

Organization of examination committee members; the committee members are composed of three including
a chairman. A supervisor of students is excluded in the committee members, and recommends three
members from professors in the College of Life Sciences and Biotechnology, Korea University. The three
examination committee members are not necessarily to be final committee members for final doctoral
dissertation.

Students can pass the oral examination by the approval of at least two committee members. The students
have another one chance to take the oral examination if he/she does not pass the exam.

At least one semester has to be passed for students to submit his or her doctoral dissertation after students

pass the oral examination.

B A chairman of the committee must submit the oral examination report to the Dean of College of Life Sciences

and Biotechnology until the last day of oral examination.

3) Only the special enrollee can submit his or her doctoral dissertation in the same semester after passing the oral

examination. (Applicable from September 1, 2022)
5. Language in MS Thesis and Ph.D. Dissertation

1) All the MS thesis or Ph.D. Dissertation of the students must be written in English.

2) MS Thesis and Ph.D. Dissertation must be accompanied by Korean and English abstracts.

ADDENUM

D The regulations apply from the first semester of 2015 entrants.

(@ These revised regulations apply from August 1, 2024.

I Courses and Syllabuses |

[Major in Biochemistry]

Core Courses

KLS 101,102 Biological Equipment Lab 1,2 [11.01]

The purpose of this course is to provide graduate students with the knowledge and skills necessary to effectively
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utilize laboratory equipment in the field of molecular life sciences. This lab-based course offers hands-on
experience, enabling students to develop practical expertise in handling and operating a diverse range of
biological equipment utilized in research and experimental settings. Throughout the course, students will gain
an understanding of the underlying principles and applications of these instruments, fostering their ability to

employ them effectively in their scientific endeavors.

KLS 103,104,105,106 Seminar in Life Science 1,2,3,4 (11.,11,013,01]
Invited speakers will present current research outcomes in the life sciences.

KLS 107,108 Current Trend in Life Science 1,2 [11,[1]
Invited speakers in bioindustry will lecture current trends in research and development.

KLS 201,202 Biochemistry 1,2 (Teach in English) [3].,[3]

Course covers the structures, functions and chemical properties of biological components (water, amino acid,
nucleotide, fatty acid, polysaccharides) and their highly polymerized products (proteins, nucleic acids, lipids,

carbohydrates and so on).

KLS 401,402 Molecular Biology 1,2 (Teach in English) [31,[3]

Basic principal knowledges on gene structure, expression and regulation are lectured.

KLS 601,602 Cell Biology 1,2 (Teach in English) [31.[3]
This course covers the area on cell structure and function in procaryote and eucaryote.
KLS 801,802 Medical and Pharmaceutical Life Science 1,2 (Teach in English) [3],[3]

Basic understanding on the basic pharmaceutical and medical sciences and knowledge on the development of

biopharmaceuticals are lectured in this course.

Major Courses

KLS 203,204 Research in Biochemistry 1,2 (Teach in English) [3],[3]

Course focuses on reading the latest biochemistry research papers and presenting the assignment on research

methods.

KLS 205,206 Special Topics in Biochemistry 1,2 (Teach in English) [2],[2]
Students will present and discuss current special topics in biochemistry research.
KLS 211,212 Advanced Biochemistry 1,2 (Teach in English) [31,[3]

Course covers the structures and functions of macromolecules, metabolism and regulation and physicochemical

properties including the structure and function of membrane and enzyme.

KLS 231  Structural Biology (Teach in English) [3]
This lecture covers basic principals and research methods for structural biology on the biological
macromolecules and especially focuses on the structure-function relationship of the proteins.

KLS 232 Protein Synthesis and Degradation (Teach in English) [3]
The goal in this course is to describe the events of protein synthesis and degradation, and explain those events in
terms of molecular mechanism and structure.

KLS 233 Principle of Metabolism and Regulation (Teach in English) [3]

The main purpose of this course is to understand the basic concept of metabolism in cell as well as in animals.

This course emphasizes on the understanding of metabolic mechanism and regulation of lipid, protein,
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carbohydrates, hormones, vitamins and minerals. The course also covers symptoms of deficiency and disorder

of metabolism.
KLS 234 Analytical Biochemistry (Teach in English) [3]

- Unit of measurement, Weak elecotrolytes, Quantitative biochemical measurements

- The cell culture laboratory and equipment, Aseptic techniques, Types of animal cell, Bacterial cell culture

- Principles of sedimentation, Types of centrifuges, Preparative centrifugation, Analytical centrifugation

- The light microscope, Optical sectioning,Imaging living cells and tissues, Measuring cellular dynamics, The
electron microscope

- Structure of nucleic acid, Genes and genome complexity, The manipulation of nucleic acids, separation of
nucleic acid, Nucleotide sequencing of DNA

- Constructing gene libraries, Cloning vectors, Screening gene libraries, Expression of foreign genes, Analysing
genes and gene expression

- Making antibodies, Immunoassay, Immuno microscopy, Immunoblotting, staining techniques, Antibody- based
biosensors

KLS 235 Mass Spectrometry for life Science (Teach in English) [3]

By conducting the theory and parallel practice training, this class aim to learn basic knowledge of mass
spectrometry applied on the study of life science, and learn the research concepts and techniques of Multi-omics

(proteomics & metabolomics).
KLS 236 Chemistry of Biopolymer (Teach in English) [3]

Biopolymers possess the various functionalities which may be categorized into two areas: biofunctionalities
related to the human health, and physical functionalities for industrial applications. These biopolymers can be
transferred into films, membranes, beads, and coatings by proper transforming process, and these forms are
important when the polymer is used in the drug delivery system or plastic products. This class provide basic and
applied knowledge about chemical properties, synthesis, preparation, biochemical function and analysis of

function of biopolymers.
KLS 237 Biophysics (Teach in English) [3]

The aim of this course is to understand the characters of biological macromolecules by analyzing their physical

properties and interactions.

KLS 238 Biochemistry of Nucleic Acids (Teach in English) [3]
Course covers the nucleic acids and the proteins interacting the nucleic acids in the aspect of structure and
function.

KLS 239 Enzymology (Teach in English) [3]

This course emphasizes on the protein nature of enzymes, the factors that affect the enzyme activity can be
measured and regulated. To understand these topics, the course covers the enzyme kinetics, development of

new functional enzymes, characterization of enzymatic structure and function, and industrial applications.

[Major in Molecular Biology]

Core Courses

KLS 101,102 Biological Equipment Lab 1,2 [11,[1]
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The purpose of this course is to provide graduate students with the knowledge and skills necessary to effectively
utilize laboratory equipment in the field of molecular life sciences. This lab-based course offers hands-on
experience, enabling students to develop practical expertise in handling and operating a diverse range of
biological equipment utilized in research and experimental settings. Throughout the course, students will gain
an understanding of the underlying principles and applications of these instruments, fostering their ability to

employ them effectively in their scientific endeavors.

KLS 103,104,105,106 Seminar in Life Science 1,2,3,4 (11.011.,011.01]
Invited speakers will present current research outcomes in the life sciences.

KLS 107,108 Current Trend in Life Science 1,2 [11,[1]
Invited speakers in bioindustry will lecture current trends in research and development.

KLS 201,202 Biochemistry 1,2 (Teach in English) [31,[3]

Course covers the structures, functions and chemical properties of biological components (water, amino acid,
nucleotide, fatty acid, polysaccharides) and their highly polymerized products (proteins, nucleic acids, lipids,

carbohydrates and so on).

KLS 401,402 Molecular Biology 1,2 (Teach in English) [31,[3]
Basic principal knowledges on gene structure, expression and regulation are lectured.

KLS 601,602 Cell Biology 1,2 (Teach in English) (31,31
This course covers the area on cell structure and function in procaryote and eucaryote.

KLS 801,802 Medical and Pharmaceutical Life Science 1,2 (Teach in English) [31,[3]

Basic understanding on the basic pharmaceutical and medical sciences and knowledge on the development of

biopharmaceuticals are lectured in this course.

Major Courses

KLS 403,404 Research in Molecular Biology 1,2 (Teach in English) [31,[3]

Course focuses on reading the latest molecular biology research papers and presenting the assignment on

research methods.

KLS 405,406,407,408 Special Topics in Molecular Biology 1,2,3,4[2],[2],[2],[2]

Students will present and discuss current special topics in moledular biology research.

KLS 411,412 Advanced Molecular Biology 1, 2 (Teach in English) [31,[3]

Current topics in molecular biology research from major publications will be discussed.

KLS 413,414 Advanced Molecular Genetics 1,2 (Teach in English) [31,[3]
Course covering the molecular basis of heredity, genomics, and populaton genetics, human genetic diseases, and
gene therapy.

KLS 415,416 Molecular Immunology 1, 2 (Teach in English) [31,[3]

This course covers advanced topics in immunology with the emphasis of molecular mechanisms.

KLS 417,418 Molecular Genetics 1,2 (Teach in English) [3],[3]

Course covers the relationship between heredity and phenotypes, the molecular basis of heredity, genomics,

and populaton genetics.

KLS 419,420 Plant Immunology 1,2(Teach in English) [31, [3]
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The aim of this course is to gain an in-depth understanding of the immune systems and regulatory mechanisms
against pathogens in plants. In addition, the latest information and research trends will be reviewed and

discussed on recently published research papers related to these topics.

KLS 421,422 Plant Molecular Biology 1, 2 (Teach in English) [31,[3]
In this course, students are trained to discuss current topics in plant molecular biology by summarizing hot
papers.

KLS 431 Genetics of Microorganisms (Teach in English) [3]
This course covers microbial genetics and metabolism

KLS 432 Bacterial Pathogenesis (Teach in English) [3]

In this course, we understand various strategies of pathogenic bacteria to cause diseases in side their host cells

using a molecular and genetic approach.

KLS 433 Molecular Systematics (Teach in English) [3]
This course teaches the molecular phylogenetic concepts and methodologies.

KLS 434 Molecular Microbiology (Teach in English) [3]
This course covers current topics of the microbial genetics, protein synthesis and its regulation.

KLS 435 Bioinformatics (Teach in English) [3]

This course teaches the methodologies dealing the biological macromolecular data including the structures and

functions of protein and nucleic acid data.

KLS 436 Plant Phylogenetics (Teach in English) [3]
This course covers current issues in the plant phylogenetics.

KLS 437 Concepts and Techniques in Plant Biology (Teach in English) [3]

This course will provide a broad overview of concepts in plant biology and the basic principles and purposes of

various molecular/ genetic tools that are essential for the study of plant molecular biology.
KLS 438 Plant Hormone Biology (Teach in English) [3]
This course covers the biological roles, biosynthetic pathways, and signaling mechanisms of plant hormones.
KLS 439 Plant Signaling Systems Biology (Teach in English) [3]

Class will be comprised of three parts of learning activities. Main topics will be taught by lecture, new
discoveries in plant signaling systems will be covered by experts on- and off-campus, and students activities.
Students will handout a term-paper about her/his interests in plant signaling systems and present the content
to the class.

KLS 440 Principle of Regulation in Gene Expression (Teach in English) [3]

Course covers transcription and translation. Discussion on the way that bacteria and eukaryotic cells control

expression of the genes.
KLS 441 Evolutionary Ecology (Teach in English) [3]
This course covers current issues in evolutionary ecology.

KLS 442 Population Genetics (Teach in English) [3]

Course covers molecular basis of heredity, chromosomes, and mutation mechanism and thereafter discuss on
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the population genetics of bacteria and animals

[Major in Cell Biology]

Core Courses

KLS 101,102 Biological Equipment Lab 1,2 [11.01]

The purpose of this course is to provide graduate students with the knowledge and skills necessary to effectively
utilize laboratory equipment in the field of molecular life sciences. This lab-based course offers hands-on
experience, enabling students to develop practical expertise in handling and operating a diverse range of
biological equipment utilized in research and experimental settings. Throughout the course, students will gain
an understanding of the underlying principles and applications of these instruments, fostering their ability to

employ them effectively in their scientific endeavors.

KLS 103,104,105,106 Seminar in Life Science 1,2,3,4 (11.011.011.01]
Invited speakers will present current research outcomes in the life sciences.

KLS 107,108 Current Trend in Life Science 1,2 [11,[1]
Invited speakers in bioindustry will lecture current trends in research and development.

KLS 201,202 Biochemistry 1,2 (Teach in English) [31,[3]

Course covers the structures, functions and chemical properties of biological components (water, amino acid,
nucleotide, fatty acid, polysaccharides) and their highly polymerized products (proteins, nucleic acids, lipids,

carbohydrates and so on).

KLS 401,402 Molecular Biology 1,2 (Teach in English) [31,[3]
Basic principal knowledges on gene structure, expression and regulation are lectured.

KLS 601,602 Cell Biology 1,2 (Teach in English) (31,31
This course covers the area on cell structure and function in procaryote and eucaryote.

KLS 801,802 Medical and Pharmaceutical Life Science 1,2 (Teach in English) [31,[3]

Basic understanding on the basic pharmaceutical and medical sciences and knowledge on the development of

biopharmaceuticals are lectured in this course.

Major Courses

KLS 603,604 Research in Cell Biology 1, 2 (Teach in English) [31,[3]
Course focuses on reading the latest cell biology research papers and presenting the assignment on research
methods.

KLS 605,606 Special Topics in Cellular & Developmental Biology 1, 2 (Teach in English) [2],[2]

This course covers the latest cellular and developmental biology topics with presentation and discussion of the

recent research papers.

KLS 611 Cancer Biology 1 (Teach in English) [3]

This course aims to introduce basic knowledges on the development and malignant progression of tumor cells.

The course will cover various cellular aspects of tumorigenesis, including abnormal cell growth and death,
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invasion, angiogenesis, and metastasis, and its underlying molecular mechanisms.
KLS 612 Cancer Biology 2 (Teach in English) [3]

Recent advances and research trends in cancer biology will be discussed based on recently published
informations. This course will provide students various recent academic and technical informations on the
molecular understanding of tumorigenesis and its application to the development of new therapeutic strategies
and drugs.

KLS 631 Axon Regeneration and Degeneration (Teach in English) [3]
Understanding neuronal responses to injuries from the central and peripheral nerve systems.
Stuying differential capacity activating regenerative program of the CNS and the PNS after injuries.
Recent approaches to enhance axon regeneration in the CNS and the PNS.
Understanding molecular mechanisms regulating axon degeneration.

Introducing the recent findings understanding axon degeneration from various neurodegenerative diseases.
KLS 632 Cardiovascular Biology (Teach in English) [3]

Cardiovascular diseases are induced by malfunction of blood vessels. Multi-factors, including genes,
environmental factors, and life style, are involved in the development of cardiovascular diseases. To better
understand cardiovascular diseases, this course will focus on understanding the development mechanism of
cardiovascular diseases at the genetic and cell biological aspects. This course will allow the students to develop
a basic knowledge of cardiovascular diseases and to become acquainted with various techniques that are used in

cardiovascular biology.

KLS 633 Matrix Biology (Teach in English) [3]

- Structure and function of various extracellular matrices

- Cell-extracellular matrix interactions in normal and pathological conditions
- Integrin structure, function, and activation

- Integrins in cell migration

- Extracellular matrix degradation and remodeling

- Extracellular matrix and growth factor signaling

- Angiogenesis

KLS 634 Ultrastructure of Cell (Teach in English) [3]
This course explores the ultrastructural comprehension of procaryotes and eucaryotes,and advanced
techniques.

KLS 635 Cell Signaling (Teach in English) [3]

Discuss the current research progress in the field of signal transduction with the use of research papers and a
textbook.

KLS 636 Systems Neuroscience (Teach in English) [3]

This course aims to provide students with advanced knowledge and current approaches in systems
neuroscience that focuses on understanding of brain function and behavior at the level of neural circuits and

their interactions.

KLS 637 Neurobiology (Teach in English) [3]

The course begins with an introduction for understanding of brain function and discussion of the scientific

method. The first portion of the course considers the organization of the brain (anatomy on a macro- and
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microscopic scale). The second portion discusses how cells of the nervous system communicate with each other.
The third section discusses the sensory-motor systems and finally we will consider normal brain development
and plasticity. Discussion on the diseases affecting the brain will be also conducted on the occasion of

presentation by student's group works .

[Major in Molecular Medical Science]

Core Courses

KLS 101,102 Biological Equipment Lab 1,2 [11.01]

The purpose of this course is to provide graduate students with the knowledge and skills necessary to effectively
utilize laboratory equipment in the field of molecular life sciences. This lab-based course offers hands-on
experience, enabling students to develop practical expertise in handling and operating a diverse range of
biological equipment utilized in research and experimental settings. Throughout the course, students will gain
an understanding of the underlying principles and applications of these instruments, fostering their ability to

employ them effectively in their scientific endeavors.

KLS 103,104,105,106 Seminar in Life Science 1,2,3,4 (11.,11,013,01]
Invited speakers will present current research outcomes in the life sciences.

KLS 107,108 Current Trend in Life Science 1,2 [11,[1]
Invited speakers in bioindustry will lecture current trends in research and development.

KLS 201,202 Biochemistry 1,2 (Teach in English) [3].[3]

Course covers the structures, functions and chemical properties of biological components (water, amino acid,
nucleotide, fatty acid, polysaccharides) and their highly polymerized products (proteins, nucleic acids, lipids,

carbohydrates and so on).

KLS 401,402 Molecular Biology 1,2 (Teach in English) [31,[3]
Basic principal knowledges on gene structure, expression and regulation are lectured.

KLS 601,602 Cell Biology 1,2 (Teach in English) [31,[3]
This course covers the area on cell structure and function in procaryote and eucaryote.

KLS 801,802 Medical and Pharmaceutical Life Science 1,2 (Teach in English) [3],[3]

Basic understanding on the basic pharmaceutical and medical sciences and knowledge on the development of

biopharmaceuticals are lectured in this course.

Major Courses
KLS 803,804 Research in Medical and Pharmaceutical Life Science 1,2 (Teach in English) [31,[3]

Course focuses on discussing the latest life science research topics related to medicine and

pharmacology.
KLS 807 Special Topics in Medical and Pharmaceutical Life Science 3 (Teach in English) [2]
Students will present and discuss current special topics in medical and pharmaceutical research.

KLS 811,812 Molecular Immunological Methodology 1, 2 (Teach in English) [31,[3]



2024CHAE T 7| EXpAHDiatelaL 2oiR Ly

The main goal of this course is for the students is to broaden their knowledge in the molecular immunological
methods and recent advances in the field of immune-related subjects.
KLS 831 Infectiou and Immunology (Teach in English) [3]
In this class, we will understand how host immune system protect against the infection by various pathogens.
We will also review and discuss the currently published research papers related on these topics.

KLS 832 Infectious diseases in human history (Teach in English)

(3

This course teaches the various strategies of pathogenic bacteria to cause human diseases in history.

KLS 833 Molecular Pathology (Teach in English) [3]
This course covers the pass of pathological microorganisms, mechanism of disease occurrence, cell and tissue

damage, prevention, diagnostics and separation of infectious organisms, and basic knowledge on cancer
biology.
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Interdisciplinary Major Program in Targeted Degradation—based
Innovative Therapeutics

Educational Objectives

The development of new therapies to overcome cancer, immune diseases, viruses, and other
diseases is continually demanded for the healthy life of humanity. Moving beyond traditional
screening methods, innovative drug development approaches such as structure-based drug
design and degradation biology applications like PROTACs and molecular glues, are gaining
attention from many pharmaceutical companies worldwide as am interdisciplinary research field.
Thus, a detailed biological understanding of the degradation of proteins, nucleic acids, cellular
organelles, viruses, etc., will provide the foundation for developing innovative therapeutics.
Graduate students in this interdisciplinary major program who acquire knowledge about targeted
degradation-based drugs will play a pivotal role in the pharmaceutical industry both domestically
and internationally. Therefore, the educational objective is to nurture specialized professionals
who will lead the national pharmaceutical and biotech sectors through an advanced
interdisciplinary major in targeted degradation innovative therapeutics, building on the knowledge
of life sciences and biotechnology.

Major Regulations
1. Types of Interdisciplinary Majors: Additional coursework type and major change type.

2. Interdisciplinary Major Coordination Committee and Recommendation of Supervising Professor
(1) To facilitate the smooth operation of this interdisciplinary major, an interdisciplinary major
coordination committee composed of four or more professors will be established. The committee
members will be participating faculty in the targeted degradation-based innovative therapeutics
major, and their term will be two years.

(2) The chair professor of the interdisciplinary major will be selected through an election process
after a discussion of the interdisciplinary major coordination committee.

3. Host College and Department: College of Life Sciences and Biotechnology, Graduate School,
Department of Molecular Life Sciences.

4. Participating Departments: Department of Life Sciences and Department of Biotechnology,
College of Life Sciences and Biotechnology.
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5. Curriculum Organization: Course Schedule

Classifictaion | Course Code Course Title Credits Remarks
(Hours)
Basic Common TPD501 Seminar in Degradation Biologyl 11D Interdisciplinary Major
Basic Common TPD502 Seminar in Degradation Biology2 11D Interdisciplinary Major
Basic Common TPD503 Degradation Biologyl 33 Interdisciplinary Major
Basic Common TPD504 Degradation Biology2 3(3) Interdisciplinary Major
Basic Common KLS101 BIOLOGICAL EQUIPMENT LAB I 1(2) Department of Life Sciences
Basic Common KLS102 BIOLOGICAL EQUIPMENT LAB 1I 1(2) Department of Life Sciences
Basic Common KLS103 SEMINAR IN LIFE SCIENCE 1 11D Department of Life Sciences
Basic Common KLS104 SEMINAR IN LIFE SCIENCE I 11D Department of Life Sciences
Basic Common KLS105 SEMINAR IN LIFE SCIENCE I 1D Department of Life Sciences
Basic Common KLS106 SEMINAR IN LIFE SCIENCE IV 1D Department of Life Sciences
Basic Common KLS107 CURRENT TREND IN LIFE SCIENCE I 11D Department of Life Sciences
Basic Common KLS108 CURRENT TREND IN LIFE SCIENCE 11 11D Department of Life Sciences
Basic Common KLS201 Biochemistry 1 33 Department of Life Sciences
Basic Common KLS202 Biochemistry 2 33 Department of Life Sciences
Basic Common KLS401 MOLECULAR BIOLOGY I 33 Department of Life Sciences
Basic Common KLS402 MOLECULAR BIOLOGY II 3(3) Department of Life Sciences
Basic Common KLS601 CELL BIOLOGY 1 3(3) Department of Life Sciences
Basic Common KLS602 CELL BIOLOGY I 33 Department of Life Sciences
Basic Common KLS801 MEDICAL ANDsggﬁlé%A?EUTICAL LIFE 3(3) Department of Life Sciences
Basic Common KLS802 MEDICAL ANDsggﬁ%%qAEEUTICAL LIFE 3(3) Department of Life Sciences
Major TPD8O1 Reseach in T{iggfggguggsg{da“‘m‘based 33) Interdisciplinary Major
Major TPD802 Reseach in %ﬁgﬁ;gﬁﬁggdmon_baged 303) Interdisciplinary Major
Major TPD803 Special Topics in Autophagyl 2(2) Interdisciplinary Major
Major TPD804 Special Topics in Autophagy2 2(2) Interdisciplinary Major
Major KLS203 RESEARCH IN BIOCHEMISTRY 1 3(3) Department of Life Sciences
Major KLS204 RESEARCH IN BIOCHEMISTRY 11 3(3) Department of Life Sciences
Major KLS231 STRUCTURAL BIOLOGY 3(3) Department of Life Sciences
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Major KLS232 PROTEIN SYNTHESIS AND DEGRADATION 33 Department of Life Sciences
Major KLS235 MASS SPECTROMETRY FOR LIFE SCIENCE|  3(3) Department of Life Sciences
Major KLS403 RESEARCH IN MOLECULAR BIOLOGY I 3(3) Department of Life Sciences
Major KLS404 RESEARCH IN MOLECULAR BIOLOGY I 3(3) Department of Life Sciences
Major KLS415 MOLECULAR IMMUNOLOGY I 3(3) Department of Life Sciences
Major KLS416 MOLECULAR IMMUNOLOGY 1I 3(3) Department of Life Sciences
Major KLS432 BACTERIAL PATHOGENESIS 3(3) Department of Life Sciences
Major KLS603 RESEARCH IN CELL BIOLOGY I 3(3) Department of Life Sciences
Major KLS604 RESEARCH IN CELL BIOLOGY I 3(3) Department of Life Sciences
Major KLS605 L e AN CRLLCLAR & 22) | Department of Life Sciences
Major KLS606 SPECIAL TOPIo AN CELLULAR & 22) | Department of Life Sciences
Major KLS611 CANCER BIOLOGY I 3(3) Department of Life Sciences
Major KLS612 CANCER BIOLOGY 1I 3(3) Department of Life Sciences
Major KLS803 prARSTARCH TN MEDICAL AND. | 3(3) | Department of Life Sciences
Major KLS804 PH A%%AESE:{S%CIELI\{%%CISI&E%\& I 33 Department of Life Sciences
Major KLS831 INFECTION AND IMMUNOLOGY 3(3) Department of Life Sciences
Major KLS833 MOLECULAR PATHOLOGY 33 Department of Life Sciences
Major IBT611 ADVANCED SYNTHETIC BIOLOGY 33 Department of Biotechnology
Major IBT618 CURRE%?O%EREEI]\?(SNEGSYYSTEMS 33 Department of Biotechnology
Major IBT619 THEORY IN PROTEIN DESIGN 3(3) Department of Biotechnology
Major IBT716 GENE THERAPY 3(3) Department of Biotechnology
Major IBT911 ADVANCED X-RAY CRYSTALLOGRAPHY1 33 Department of Biotechnology
Major IBT912 ADVANCED X-RAY CRYSTALLOGRAPHY?2 33 Department of Biotechnology
Major IBT913 TUMOR VIROLOGY 3(3) Department of Biotechnology
Major IBT919 PROTEOMICS 3(3) Department of Biotechnology
Major IBT921 ADVANCED MOLECULAR VIROLOGY1 33 Department of Biotechnology
Major IBT922 ADVANCED MOLECULAR VIROLOGY2 33 Department of Biotechnology
Major IBT938 CURRENT Tg%giOHéYMOLECULAR 3(3) Department of Biotechnology

Major IBT943 INCURABLE DISEASE BIOLOGY 3(3) Department of Biotechnology
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6. Advisors and Co-Advisors

(1) After admission, the student will receive a recommendation for the most suitable advisor
among the faculty members in their major through a group or individual interview, either written
or face-to-face, with the department chair of the participating department. The advisor is then
selected with the advisor's consent.

(2) The advisor is encouraged to select one co-advisor through consultation with the student.
(3) Both the advisor and the co-advisor must meet the criteria specified in Articles 34 and 35 of
the Graduate School Regulations.

7. Course Completion and Credit Acquisition

(1) Students can choose between additional coursework and major change options for their
interdisciplinary major, and the characteristics and required credits for each are shown in Table
1.

Table 1. Interdisciplinary Major Completion Types

Type Additional Course Major Change

Maintain department and change major to
interdisciplinary major

Status Maintain department and original major

Original Major (Master 24, PhD 30, Intergrated
MS and PhD 48 credits) + Interdisciplinary

Interdisciplinary major required credits (Master 24,

%feﬁizd Mgjor (Master 12, PhD 15, Intergrated MS and Ig}rﬂe)di:tgg’eﬁiﬁi:?oﬁha;iiigmmﬁorqfitsbl
PhD 15 credits) additional credits. .
Up to 6 credits can overlap with original major recognized

Degree

Certificat Follows Article 16 of the Graduated School Academic Regulations: Degree Title (Department Name)

es

Transcript Original ma']or and interdisciplinary major Only the interdisciplinary major indicated

separately issued

(2) Courses to be completed are designated by the advisor and approved by the department chair.
(3) When taking courses from other departments, students must obtain approval from the advisor
and the department chair before registering.

(4) Students must follow the internal regulations of their original major department. Students who
choose the major change type must complete the interdisciplinary basic common courses TPD
501, 502, 503, and 504.

8. Comprehensive Examination
(1) Students choosing the additional coursework type will follow the original major department’s
regulations and take the exam there.
(2) Students choosing the major change type will have the subjects of the comprehensive
examination designated by the advisor and approved by the department chair, as follows.
The subjects must include TPD 503/504 (Degradation Biology 1 and 2).

Master’s: 3 subjects from the major

Ph.D.: 4 subjects from the major or an oral examination
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(3) Students who fail the comprehensive examination must retake the failed subjects in the
following semester.

9. Qualification and Regulations for Thesis Submission

(1) Master's Program

During the degree program, the student must present at least one paper as the primary author

(affiliated with Korea University) at a domestic or international conference, or publish at least one

paper as the primary author (affiliated with Korea University) or co-author (affiliated with Korea

University) in a domestic or international academic journal. For thesis submission, the paper

must have at least been accepted for publication by the submission deadline, and the presentation

must be completed by the thesis submission deadline. Full-time students must have their advisor

(in the case of co-advisors, at least one) listed as the primary author, while part-time students

(including those in industry-academia cooperative programs) must have their advisor included as

an author.

(2) Ph.D. and Integrated Master and Ph.D. Program

During the degree program, the student must publish papers with a total Impact Factor of 5 (sum)

or higher as the primary author in SCI(E) journals.

@O The Impact Factor is based on the 5-year Impact Factor (as of the publication date or the
thesis review application date).

® Full-time students must have their advisor (in the case of co-advisors, at least one) listed as
the primary author, while part-time students (including those in industry-academia
cooperative programs) must have their advisor included as an author.

® For papers with multiple primary authors, the Impact Factor or the number of papers is
calculated as 1/n.

@ The paper must indicate affiliation with Korea University.

® At the time of applying for the doctoral thesis review, a reprint of the paper or a document
indicating acceptance for publication must be submitted by the thesis submission deadline.

(3) The thesis should be written in English, and the evaluation will be conducted by 3 faculty

members for the Master’s program and 5 faculty members for the Ph.D. program, who specialize

in the field.

10. Others
(1) Any matters not specified in these regulations will follow the general rules and detailed
regulations of the Graduate School.

Supplementary Provisions
(1) (Effective Date) These regulations will be effective from August 1, 2024.



