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Ex—situ biomethanation for CO2 valorization: State of the art, recent advances, challenges, and
future prospective (Biotechnology Advances)

0=z Mitigation of benzoic acid-driven autotoxicity in waste nutrient solution using O3 and 03/H202
== treatments: Seed germination and root growth of Lactuca sativa L. (Environmental Pollution)

Elucidation of microbial interactions, dynamics, and keystone microbes in high pressure anaerobic
digestion (Science of The Total Environment)
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Kim B, Emmons SW (2017) Multiple conserved cell adhesion protein interactions mediate neural
wiring of a sensory circuit in C. elegans. elife 6: 29257.

Kim B, Cooke HJ, Rnee K (2012) DAZL is essential for stress granule formation implicated in
germ cell survival upon heat stress. Development 139: 568-578.

Kim B, Kim KW, Choe JC (2012) Temporal polyethism in Korean yellowjacket foragers, Vespula
koreensis (Hymenoptera, Vespidae). Insectes Sociaux 59: 263-268.
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Effect of roasting temperature and time on volatile compounds, total polyphenols, total flavonoids,
and lignan of omija (Schisandra chinensis Baillon) fruit extract. Food Chem, 338, 127836, 1-7
(2021)

Analysis of furan in various instant noodles by solid-phase
chromatography/mass spectrometry, Food Control. 126 (Aug), 108047 (2021)

microextraction—gas

Analysis of a-dicarbonyl compounds in coffee (Coffea arabica) prepared under various roasting
and
brewing methods. 343, 128525, Food Chem. (2021)
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H 3 & of Organ-on-a—-chip (Microphysiological systems)

MEATZ 0k Brain—on—a—chip, Organ—on—a—chip, Multiscale biofabrication
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S eI s | 2usyoIE MM Y NE ulo| 2m|C|Z oS4t Cheh S stal AlE2

3D Microphysiological System-Inspired Scalable Vascularized Tissue Constructs for Regenerative
Medicine, Advanced Functional Materials, 32 (1), 2105475. (2022)

Mg == Brain physiome: A concept bridging in vitro 3D brain models and in silico models for predicting
+ = w drug toxicity in the brain, Bioactive Materials, 13, 135-148. (2022)

Self-detachable UV-curable polymers for open—access microfluidic platforms, Lab on a Chip,
20(22), 4215-4224. (2020)
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o 5+5}H IS0 1S Understanding Integrated
BSU2001 g3 232ola) Environmental Science

This course introduces the concepts and principles of integrated environmental
science, which is taught and researched in the Department of Biological and
Environmental Science and, therefore, is recommendable for students considering a
career in biological and environmental science.

BSU2002 A4THutSHO|M|A| Introduction to Life Science
o] 7o upol oAl i)t 9l A wstatel] et AYAES 3 vtHA" AT A7
FEolth, AW et A& wFHE A3 Feste] s dAvte] oigk A A A
WIS Aieta, 72F wge] A Foket o AT AE Fdh Ed, st 94
59 tde J2 AtEE B AW Ast dFe steAdd FAE S et B fEe
AP Eo] Aol A zZloloh AAA &§ WobE o|slsta, Al sty X

5}
2 s AAlske v =

This course serves as a gateway for first—year students to the dynamic and
interdisciplinary field of Life Science. Professors from the Department of Life
Science will provide an overview of the department, its academic offerings, and
the diverse subjects within the major. Students will gain valuable insights into the
research fields and projects spearheaded by each professor, fostering an
understanding of the breadth and depth of career opportunities in Life Science.
Additionally, the course will highlight inspiring case studies of alumni who have
excelled in various industries, research institutions, and academic roles. Designed
to help students discover their academic interests and career aspirations, this
course will set the foundation for success in the Life Science major and beyond

Yoyot myntel |7

28>0 x



T Introduction to Food-Bioscience
AlXIL (=X gruk<y Je)
BSU2003 A FH[O| 28T HA| Integrative Technology

This course provides a comprehensive introduction to the field of Food-Bioscience
Integrative Technology. Delivered through a team-teaching approach, various
faculty members from the department present diverse topics and research
directions in Food-Bioscience Integrative Technology. The course is designed to
enhance students' interest and understanding of the department and its major.

Introduction to Biomedical

O|AHH 21501 =2
BSU2004 2odH3:UE Engineering
AW et A thREo A= 7] 2R o] Aol s AT oM e B4
AA ol = de A

This lecture allows to easily understand the characteristics of the department by
introducing basic theories and practices covered in the Department of Biomedical

Engineering.
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M Z E of | MBI (Environmental Biotechnology), AF2tEHEX|S (Desertification Study)

M| FdT 2ok Afatstutx| %ﬁaggiEiﬁX@M% Phytoremediation (Al2%})
N S S30sw olsta} BHA}

ESPN TS| lowa State University Forest Science M.S.

HEALSHS| oA lowa State University Forest Science Ph.D.
oo = MECierM st sAdHEgs ¢ A EtnERlst AEYyIst

K| FAL}EtR] (0| FHH7)

o Z2 A5 AN Heavy Metals (IntechOpen)

Hio| 241t 2Hd (2SAH

Do different land use changes in a deciduous forest ecosystem result in alterations in soil organic
C and total N stocks? (Plant and Soil)

Cold hardness of 8 hybrid poplar clones for the introduction to arid and semi-arid areas
(Plant Breeding and Biotechnology)

Forest management in Mongolia — a review challenges and lessons with special reference to
degradation and deforestation (Geography, Environment, Sustainability)
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The University of Tokyo Biomaterial Science Ph.D.
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Bioinspired silver nanoparticle-based nanocomposites for effective control of plant pathogens: A
review (Science of The Total Environment)

Development of Novel Peptide-Modified Silver Nanoparticle-Based Rapid Biosensors for Detecting
Aminoglycoside Antibiotics (Journal of Agricultural and Food Chemistry)

Review on biomass feedstocks, pyrolysis mechanism and physicochemical properties of biochar:
State-of-the-art framework to speed up vision of circular bioeconomy (Journal of Cleaner
Production)

4 !
SAIMENS MEf2Et gAdeE} g%q%giﬁagﬂwHMQ
g
AMESARItSt Ex R ofstAt
MSAZchsm T EE YRS TN
AMESARItst Excp it E R SEHAL
e MeiBst U g gagswst

The invasive woody plants of Korea (Mountain Science)
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The biodiversity of village woods in Korea (EAIHAS)
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Designed for deconstruction — poplar trees altered in cell wall lignification improve the efficacy of
bioethanol production (New Phytologist)

Downregulation of cinnamoyl-coenzyme A reductase in poplar: Multiple—level phenotyping reveals
effects on cell wall polymer metabolism and structure (Plant Cell)

A rapid microassay to evaluate enzymatic hydrolysis of lignocellulosic substrates
(Biotechnology and Bioengineering)

A rapid microassay to evaluate enzymatic hydrolysis of lignocellulosic substrates
(Biotechnology and Bioengineering)
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323157 2.2 (KAIST) eass s
SRS | S HU(KAIST) et s

shzisfet o423t |2 gst H7 27|

Ex-situ biomethanation for CO2 valorization: State of the art, recent advances, challenges, and
future prospective (Biotechnology Advances)

Mitigation of benzoic acid-driven autotoxicity in waste nutrient solution using O3 and 03/H202
treatments: Seed germination and root growth of Lactuca sativa L. (Environmental Pollution)

Elucidation of microbial interactions, dynamics, and keystone microbes in high pressure anaerobic
digestion (Science of The Total Environment)
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North Carolina State University Soil Science Ph.D.
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Synergistic Ammonia Losses from Animal Wastewater (Atmospheric Environment)

Effects of HCl pretreatment, drying, and storage on the stable isotope ratios of soil and sediment
samples (Rapid Communications in Mass Spectrometry)

Efficacy of Different Biochars in Removing Odorous Volatile Organic Compounds (VOCs) Emitted
from Swine Manure (ACS Sustainable Chemistry & Engineering)
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Wastewater—borne viruses and bacteria, surveillance and biosensors at the
interface of academia and field deployment, CritiCal reviews in BioteChnology(2024)

Environmental occurrence of antibiotic resistance, control measures
and challenges in finding therapeutic management, Emerging Contaminants (2024)

Monitoring viruses and beta—lactam resistance genes through wastewater
surveillance during a COVID-19 surge in Suwon, South Korea. STOTEN (2024)
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O SISIAHTISIHE Introduction to Environmental

ENV2001 B30 E Convergence Science I
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This course explores changes in the Earth’s surface environment caused by
climate change, strategies for urban ecosystem restoration, soil health
sustainability, and water resource management technologies. It takes an integrated
approach from the perspectives of green industry and eco-innovation, fostering
interdisciplinary thinking for designing sustainable cities and ecological futures.

o=t Introduction to Environmental
= .
ENV2002 8233722 Convergence Science IT
2 e A&7bsek oA A Y o3, gdaeH A4S s A7) g4
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This course explores green technology innovations for sustainable energy
transition, resource circulation, and carbon neutrality. It fosters an understanding
of the integrated eco-industry ecosystem where environment and industry
converge, and examines the future direction of green industries.

ENV2003 =AHAIRAIIE Introduction to Green Industry

WakEe A&bee As) TAS 9% HAe] Adat /& Sgdch Aol
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This course introduces the concepts and technologies of the green industry for a
sustainable society. It covers the principles and applications of key green
technologies such as renewable energy, resource circulation, and carbon neutrality,
fostering an integrated understanding of industry, environment, and policy.

ENV2004 Of{ZR|a7{ &2 Introduction to Energy Science

Mg A&bee As) FAS 9% HAe] Adat /&S sgdch Aol
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In modern society, energy is the most essential and basic element, becomes the
driving force for all human activities, and is also a measure of the nation’s
economic size and industrial development. In this course, we cultivate basic
knowledge of energy theory for the proper understanding and learning of
environmental energy as a major field in environmental convergence science.




ENV2005 ZR|r=r4Est Global Environmental Science
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This course is concerned on the global environmental issues such as international
conventions, organizations and institutions with bilateral and mutilateral
collaborations. In addition, we discuss recent global dialogues and environmental
collaborations and scientific manners on climate change, biological diversity and
combating desertification. This course concentrates on understanding integrated
environmental system as a holistic and comprehensive approaches to minimize
impacts on global environmental problems.

ENV2006 7|SH3FsH Climate Change
7] 5w 3} erﬂ A, v Aot ek ewste] e A FF AF F el
g, 1elar oS Akl disiAE azet

This course studies past, present and future of climate change. The course
examines ecological effects and human dimensions of climate change and then

reducing the impacts.

ENV2007 MESCH4dst Biodiversity
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This course explores biodiversity at the genetic, species, and ecosystem levels,
examining how land-use change, deforestation, overgrazing, and climate change
affect ecosystem functions and species diversity. It also introduces global
initiatives such as UNCCD, CBD, and REDD+ for sustainable land management and
highlights the sustainable use of medicinal plants as potential sources of
pharmaceutical materials.




ENV2008 MIA=EAdSH Biomaterials Physics
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Lectures on the microstructures of various biomaterials and their anatomic
characteristics and physical property. Acquisition of the physical property,
identification skills and analytical methods by photographic data. In addition,
lectures are conducted on basic subjects of medical biomaterials, which are micro
degree

ENV2009 87]|sfst Organic Chemistry
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As a basic subject in the Department of Environmental Convergence Sciences,
learn the nomenclature, physical & chemical properties, stereochemistry, molecular
structure, and chemical reaction principles of organic compounds, and understand
the characteristics of chemical functional groups and their reactions of organic
materials.

ENV2010 2tEaslst Environmental Chemistry

BBt/ 37 el A BAodRAe] /|2 etk o]F B ojo] P Fi=
AR AA S e @—s—fs&u}.

Sources, reactions, transport, effects and fates of chemical species in soils and
associated water and air environments. Emphasis on the chemical behavior of
elements and compounds and the phenomena affecting natural and anthropogenic
materials in soils.
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Natural polymers are sustamable, renewable, and environmentally friendly materials
and are the most abundant natural resources on the planet earth. In this course,
basic knowledge of the chemical characteristics, chemical structure, and chemical
reactions of natural polymers is acquired, and research methods on the utilization
of natural polymers are acquired through basic chemical experiments to cultivate
basic knowledge as a student majoring in environmental convergence science.




ENV2012 ,5;1'70'1 H=lst Environmental Planning
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Recognize the problems of space on the environment, learn various theories and
methods of environmental planning to solve them, and learn how to apply them to
various environmental plans such as regional planning, urban planning, and natural
environment conservation plans.

ENV2013 2rFAH-gsHAIS Environmental Biotechnology & Lab
B AgE YT Ves 3 Eokdd HEste] AdAdE B, HAA e o
Fek o2 B AU E F5IA, MAE, AE SO H}O]OZPJQ &3} *ﬁﬁ g s}
Neel 4EA7 F 9= EdE vpAdt, ok ojyE 184 wlole AAE MLE 5
AE TS wgste] 374 FopollA wlo]l Ak SN F AT VE AN S AYE
= gt} A9 AREE Zgste] Z12Al 24 B, vpeleAlm XA U S F535H9
A A8 = AdE TS 4lsect

This course focuses on basic knowledge and research protocols to conserve and
restore environmental resources with the application of biotechnological and
environmental sciences. The course addresses scientific manners how to develop
environmentally sound components and bio—materials and raise capacity building to
establish bio—venture on environmental science. The laboratory introduces students
to biotechnological techniques which are currently being used in biological analysis
and compounds and raises to apply the technologies to the industries.

ENV4001 =tAHu=rAZ 24 Environmental Law and Policy

o WAEE WHEAE Ade/| AT FAARA GAG 42& dET Fa G
A7z A8, 225 BSG FAAAE BAs, W A-seke] AL oldeti A%
HHod A8 A% B AALG 1A Fae FoAL BT,

This course examines legal, institutional, and policy approaches to addressing
environmental issues. It covers key domestic and international environmental laws,
ESG regulations, and policy frameworks, emphasizing the interconnection between
law, policy, and science for effective environmental governance and sustainable
development.

28>0 x



ENV4002 Et4+54H Carbon Sink Science
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This course focuses on the scientific principles and management strategies of
natural and artificial carbon sinks, which are essential components of global
climate change mitigation. The course explores how forests, soils and wetlands
absorb and store atmospheric CO, . It also examines the impacts of deforestation,
desertification, and land-use change on the global carbon cycle and biodiversity,
emphasizing restoration and sustainable land management. Lectures address on
international agreements and mechanisms such as UNFCCC, UNCCD, CBD, and
REDD and also the importance of national carbon sink inventories following IPCC
guidelines.

= Carbon Neutrality Evaluati d
ENV4003 %ﬁ%a%jrc’l‘u“\lﬁ arbon ieutraiity VaUEIID?gC:tHI.IZ‘e

B oE fd 715 W Jofel 7|xe eaFgolds st H(REDD+ MRV, BhAawlE
MRV 5)31 71909l BagRe Axaa Aok BSGADel RAREol Al 2o @
=3

This course lectures on the carbon neutrality implementation evaluation methods
(REDD+ MRV, Carbon Emissions MRV)according to the United Nations Framework

Convention on Climate Change and the environmental sector of ESG Management.

ENV4004 ESGLCH7|&tAstH ESG Atmospheric Environment
o] W3}E-& ESG(Environmental, Social, Governance) @3 oA th7]874 A& 48}
i, 715 5} 2A7FA MARA] 5 T gr|eade] dAa ] wekE tET V1Y

o BaEy A, auE, A% w3 53 AAlse] 484 AAL olds
7] 9% U718 Bl des AAA Hag sShaw,

This course examines atmospheric environmental issues through the lens of ESG
(Environmental, Social, and Governance) principles, addressing climate change,
greenhouse gases, and air pollutants such as fine dust. It connects corporate
carbon—neutral strategies, emission trading systems, and sustainability reporting to
explore the scientific and policy frameworks essential for responsible air quality
management.




ENV4005 £AgFst Water Quality Environmental Science

# FANA Aol At @A daiel olsfstn,
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This course helps to understand the various processes to be changed water
quality in streams, lakes and estuaries that is adjacent to land ecosystem. The
course introduces possible ways and means to cleaning—up water pollutants
through biological and chemical manners and discusses on possible solutions for
the applications of buffer strips and skills of water management.

ENV4006 H7|2+3st Waste Environmental Science

B AR A B4 %e] BAN AN 21 o720 AAdstel diate] Aol@
S el FAoRA Arlge Aul, LA, dol Al Aol g, g% 2719 A4
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Waste environmental science is designed to give a lecture about the recycle as
well as the detrimental effects and managements of environmental hazardous
wastes This course covers hazardous waste treatment, Incineration system, dioxin
removal technology, food waste management, electronic waste management
(E-waste management), and so on. This course provides students for preparing
examinations to become environmental officials and qualified experts on natural

environment.

ENV4007 EYstFdsriAld Environmental Soil Science and Lab
AejA o] 71Rke] = A A Q] EFSt] g 7= dEe|t, Eke] AA/EFe B
slstd Ao tigt 7129 B B, EFAEAY] 244 ofd vty Zelsta
HE A3e Fasith

Soils are at the heart of terrestrial ecosystems. An Understanding of soil system
is therefore key to the success and environmental harmony of any human

endeavor on the land. This course is designed to provide undergraduate students
with the background of the formation of soils from parent materials, soil

classification, physiochemical characteristics of soils, soil conservation, and finally
environmental significance of soil system.

ENV4008 $AgISHIAIS Water Chemistry and Laboratory
A9 3oty EAY QAEA AFE old] H?‘{ liO]f’—ﬁr 2gs g Ak
A7) HyY, AslsY, §E20A 5 FHAEAY] ASY SAUS R FAXT ©
AR THE v

"This course introduces basic theories and experiments to understand water
chemistry and pollutant behavior. It covers acid-base equilibrium, redox reactions,
and dissolved oxygen to develop skills in water quality analysis and evaluation.

28>0 x



ENV4009 =HEQURtusk Environmental Particle Science
o] wi=e 7 B3 B4 A4, &, AF, TS g
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This course examines the formation, structure, behavior, and environmental
impacts of particulate matter in air, soil, and water. It focuses on the
physicochemical properties of particles such as fine dust, mineral particles, and
microplastics, emphasizing the connection between microscopic structures and
macroscopic transport processes.

ENV4010 =tA0jdEst Environmental Microbiology
F-E-t715 X3S A AS} vAES] FEZRAE VxR, A5IEa &3
A& 738k e st u]xg% Aeje 9 1 S sEstal, HELAEAY BAs

S5 m Bl olgel tal ol Fe).

Microbial interactions in soils, water, extreme environments and biofilms. Modern
methods for studying microbial ecology, role of microbes in nutrient cycles and

biogeochemistry. Use of microorganism for mitigating man—-made environmental
problems of industrial, agricultural, and domestic origin.

ENV4011 HIO|L0]|L{A| Bioenergy

§HaAAe pok AFUE wAZonA A AFH olfst H gt s W 0 A7
a3l A AAE 9% vol 2R Ae3t 15 & PELEATAUNE T 44
A 2z BAle B stebalal RN 55 o e A e
24 A7 874 A A4S A vole

By identifying the nature of global environmental and energy problems and
designing a future energy society through problem-based learning (PBL), learn the
practical role and importance of bioenergy to solve global environmental problems.

ENV4012 H7|=0|4A] Waste-to-Energy
A7 EAHA = BEAY -5 oA T F7148 2 7M1 AV ES duxde=®

AEstE Ve 9EE OF e nfgoly. £ JJrEC‘ﬂ/ﬂL w71 &9 =¢84 547
e 7Nte g A7t 9 5:.57lf\§}(anaeroblc digestion) 249 T} 7]%9 A|~H
AA e E g}f;?ﬂﬂr.

Waste-to—-Energy is a course that covers the technologies and principles involved
in converting organic and combustible wastes generated from residential, industrial,
and agricultural activities into energy sources.

This course focuses on understanding the physical and chemical properties and
calorific values of wastes, while exploring the scientific fundamentals and system
design principles of incineration and anaerobic digestion processes.




ENV4013 IJ=lHo|-gst Green Biotechnology
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Green Biotechnology focuses on applying biological and genetic engineering
principles to develop sustainable technologies for environmental protection, energy
production, and resource recovery.

The course covers plant, microbial, and algal systems used for biofuel generation,
bioremediation, carbon fixation, and circular bio—based processes.

ENV4014 AlSAiH-gsH Plant Biotechnology
Ao AEFA, AEAEE, A7, 2 A e 712 Aot AT
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This lecture provides basic comprehension and knowledge including plant gene,
life system, gene functions, and principle of plant biotechnology and their
applications such as molecular breeding and genetic transformation. Students will
learn about the advanced application strategies of plant biotechnology such as
abiotic stress resistant plants and molecular farming. Furthermore, we will learn
about the Korean domestic and foreign medicinal & herb plants, that have been
used as the materials of functional foods, oriental medicine, and pharmacy, and
discuss about their bio-diversities, physiological characteristics, and importances of
collection and preservation.

ENV4015 EEIAH= Environment and Materials
BRI Ane AT wstel SAEA ] B wet AFo] AP EFolA] A=
ket AE57E oA Wty o] skow, SANEA Azt 7 ol A oEAALEH
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This course examines the relationship between materials and the environment,
exploring how industrial materials have evolved in response to environmental
challenges. It covers traditional materials such as metals, ceramics, polymers, and
composites, as well as emerging sustainable materials including biomaterials,

eco—friendly composites, and circular materials.

28>0 x
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Learn the theory of the environmental impact assessment system and prediction
and evaluation methods for each field. And based on this, cases of preparation and
consultation of environmental impact assessment, and follow—up management are
explored.

ENV4017 A28

Natural Healing Science
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Based on the ecosystem services provided by the natural environment to humans,
various ways in which the human body is psychologically and physiologically
stable through natural elements are learned and explored based on environmental
ecology.

= =1=135 = Environmental Physicochemical
ENV4018 Zd==lerRixs S8 O reatment Processes
o] MI}EE FA-YEYTAE LAELS AATNAY M7= %ﬂﬁ}i‘@ A<t
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This course covers the physicochemical principles and technologies for removing
or transforming pollutants in water, air, and soil environments. It introduces key
processes such as adsorption, coagulation, membrane separation, redox reactions,
photocatalysis, and electrochemical treatments, as well as next—-generation methods
like AOPs and plasma oxidation. Laboratory and design activities link theoretical
understanding to practical environmental treatment applications.

ENV4019 %%%%—g—%‘i* BioProcess
o 3H2AAE UFE @AY TS o] HE nAE 2 FedYE
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The course will examine foundation in microbiology and engineering principles for
environmental biotechnology application to address environmental pollution control.

Biofilm kinetics and processes will be highlighted. Recent development of
environmental biotechnologies such as ANAMMOX, bioenergy production, aerobic
granular sludge, anaerobic wastewater treatment will be discussed in details.




ENV4020 =rEG|O|E&XM Environmental Data Analysis
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This course covers principles and techniques for analyzing environmental data to
interpret and predict pollution and ecosystem behavior.

Using R and Python, students practice statistical, time-series, spatial, and Al
analyses, building data—driven skills for environmental management and ESG
decision—-making.

ENV4021 =FQAZAs2EH Environmental AI Modeling
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This course applies Al techniques to environmental system modeling for analysis
and prediction. Students learn machine learning and deep learning fundamentals to
develop data-driven models for simulating and managing complex environmental
processes.

ENV4022 Sut2 Buddhism & Trees
EalE UekE ofF WA e #A7E Sl WP/}H Aokl q"l"/] ZA Gz} & o“l‘
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The contents of the lecture in this subject are introduced as follows. Buddhism
isclosely related to trees. Therefore, it introduces the organizational structure and
utilization of trees, which are major fields, and introduces trees and tales related
to Buddhist temples. It also teaches the relationship between wooden Buddhist
goods and naturally fosters cognition of Buddhism.

2 - C tion Science for Cultural
ENV4023 &23]AtEEDSEH onservation Science orHeL;itZ;i»
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Akl HEA WE/HD gtk 712 AT S vjkeltt.

This course lectures on scientific theory and technology in the Conservation
Science for Cultural Heritage as a research field in environmental science.
Learning about the principles and technologies for scientific conservation and
restoration of cultural heritage, including the conservation environment, under the
understanding of historical value and basic knowledge of Buddhist culture.
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ENV4024 OZUAL=FR| 1 Eco-Up Research Thesis Guidance I

S FYER A7 A4 ARE A% wABoRA BUAT, AdAT, AIAY 55
Folo] 29 ATFAS MG, UE U BE, AnS Bolo] BANA 58S ven
WoATAHN 44, BA % AR 3 PUe w5

OHH

This course is designed to help undergraduate students learn many of the skills
on research design. It contains some practice on writing a research proposal,
search of the references, and data collection.

ENV4025 OZYUAAL=FA| L2 Eco-Up Research Thesis Guidance I
B aAES SRAY EY=i S ﬂlﬂ]ﬂoi Awst7] sk Rgoz o]FA AT
wRe) B Tz Y /NS seath. S4E, #4, 12 2 g gd P

o]

o]
331, A A ZE 19 (RefWorks, EndNote)JJr Scopus =% ZM WS AEs,
e e BEES T =2d Alndy EASE vEHS ket

ro
o,

[‘

This course provides systematic guidance for undergraduate thesis writing,
focusing on the structure and techniques of scientific and engineering research
papers. Students learn how to construct figures, tables, equations, and symbols
effectively, while practicing reference management using RefWorks and EndNote,
and literature searches through Scopus. Team presentations and discussions
further enhance analytical thinking and problem-solving skills essential for
academic research.

[GXESII RIS F LA LA S Environmentally Friendly Materials

ENV4026 FHAEC|Z}OI and Practice Capstone Design
A ADARAA A R SR A= VAl st gt A
cuAE ARALA) AR, BARAZANN ] B4, ZA] B2)H, o, e

B4, BAY ppre BANLA 54, dakBA) e, YRaE Behay 5 29
F2 Aagd 2 sl watol 2ol wuh.

This course gives an lecture about environmental friendly materials and function of
lumber and its derivatives It includes the Introduction of environmental friendly

materials, physical and chemical properties of lumber based on environmental
conservation, other properties of lumber after hydrolysis, wood carbonization, and
SO on.




ENV4027 [OXSERBISEIZE UM S [GX Specialized] Ecological
AELCZ10I Engineering and Capstone Design

WA 71534 3% e (resilience) o33t ol & AATARA H gk FoAA ol
£3} Al g g olg Bal Yol Fxst e FHAoR olssta, w4, A
. 3, 4, A BA B AEEA Sagere gra,

Understand the function and resilience of an ecosystem and learn engineering
theories and cases that apply it to natural environment conservation. Through this,
the structure and function of the ecosystem are understood engineeringly, and
solutions to ecological problems occurring in cities, forests, rivers, wetlands, and
oceans are explored.

=15 ESG (Environmental, Social, and
ENV4028  [GXS2fJIESCHELEH AL Governance) Capstone Design

FANE T2 E ESGEA, A3, AMdx) 242 E36d A &7MsA, AHEE A
o, &84 AMdAE Bxdtoan F44 & Qo= st = gk A2E oAt
ol =2 AEd ESG GRI #7249 248 T3 271 Fud 22 JAE ESG Al
BlZ ol2o] 7lea vl ol FAEL FF WRo|A oI EAls A3 BPH 7%
ol F8, &9F A 2 FEY A2 A3 gutAzE AERS dFe AL 2

olg} & & <l

¢
>

This course engages students in real-world projects that integrate Environmental,
Social, and Governance (ESG) principles. It emphasizes sustainability, social
responsibility, and ethical decision—making, fostering the ability to solve complex
global challenges through a multidisciplinary and practical approach.
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hiP-seq analysis reveals alteration of H3K4 trimethylation occupancy in cancer—related genes by
cold atmospheric plasma. Free Radical Biology and Medicine 126, 133—-141 (2018)

A Kelch domain—containing KLHDC7B and a long non-coding RNA ST8SIA6-AS1 act oppositely on
?reast) cancer cell proliferation via the interferon signaling pathway. Scientific Reports 8, 12922
017,

Cold atmospheric plasma restores tamoxifen sensitivity in resistant MCF-7 breast cancer cell. Free
Radical Biology and Medicine 110, 280-290 (2017)
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Transcriptome analysis of flowering time genes under drought stress in maize leaves. 2017 Front. Plant
Sci.

Identification of downy mildew resistant gene candidates by positional cloning in Maize (Zea mays
subsp. Mays, Poaceae). 2017 Applications in Plant Sciences

Evaluation of drought tolerance using anthesis—silking interval in maize. 2017 Korean J. Crop Sci.
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Selenomethionine regulation of p53 by Refi—dependent redox. Proc. Natl. Acad. Sci. U S A.
99(22): 14548-14553 (2002)

Base Excision Repair (BER) defect in gadd45a—deficient cells. Oncogene 26(54): 7517-25 (2007)

Toxicogenomic approaches for understanding molecular mechanisms of heavy metal mutagenicity
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Neuronal differentiation of human mesenchymal stem cells in response to the domain size of
graphene substrates. Journal of Biomedical Materials Research A 106: 43-51.

Removal of oxidative DNA damage via FEN1-dependent long—patch base excision repair in human
cell mitochondria. Molecular and Cellular Biology 28: 4975-7987.

The exonuclease TREX1 is in the SET complex and acts in concert with NM23-H1 to degrade
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Sun Woong Bang and Sang-Min Chung. 2015. One size does not fit all: the risk of using
amplicon size of chloroplast SSR marker for genetic relationship studies. Plant Cell Rep 34:1681—
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Galectin—3 supports stemness in ovarian cancer stem cells by activation of the Notch1 intracellular
domain. (2016) Oncotarget. doi:10.18632/oncotarget. 11920

Combining experiments and modelling to understand size regulation in Dictyostelium discoideum.
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A precise group size in Dictyostelium is generated by a cell-counting factor modulating cell-cell
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VIRF3 encoded by Kaposi's sarcoma-associated herpesvirus inhibits T—cell factor-dependent transcription
via a CREB-binding protein-interaction motif, Biochem. Biophys. Res. Commun., 479:697-702, 2016

Activation of the phosphatidylinositol 3—kinase/Akt pathway by viral interferon regulatory factor 2 of
Kaposi's sarcoma—associated herpesvirus, Biochem. Biophys. Res. Commun.,470:650-6., 2016

Alterations in the airborne bacterial community during Asian dust events occurring between
February and March 2015 in South Korea, Sci. Rep. 16:37271, 2016
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Kim B, Emmons SW (2017) Multiple conserved cell adhesion protein interactions mediate neural
wiring of a sensory circuit in C. elegans. elife 6: 29257.

o B =2 Kim B, Cooke HJ, Rnee K (2012) DAZL is essential for stress granule formation implicated in
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Large—scale reverse docking profiles and their applications, BMC Bioinformatics, 13:S6




wit gt

E|

e
=7

o]
Ze|

BIO2001

BIO2006

BIO2010

BIO2011

BIO2012

.

ol

oldE

BIO2019

u
=
Al

i}

HNE
==

HEIZ(2Y)
=z

El
=

BIO2021

BIO2022

BI02023

BI02024

BIO2026

PIFZIZ

2

e

=

e

HO:

20

BIO2027

BI02028

|

lo:
i

Kl

BIO4019

BIO4024

BIO4028
BIO4030
BIO4032

N
2 10
| —
S| S
B0 | 80
| T
b
el sel
Sl
ol | ol
OH | oK
KJ K
™| ™
™| ™
ol | 1ol
o | ="
20 | Rl
0|3
<
™ |0
™| ®
oo
SEBS
Q|0
om|(m

#r

Kl

ok

BIO4036

MolLt
=

u|
=
H

i}

BIO4038

e

ET

oH
Rl

K

BIO4040
BIO4042

RS

A

lo:
i

Kl

BIO4043

K

BIO4046
BIO4047
BIO4048
BIO4049

u|
=
H

i}

K
P3

2EC|R}
|

7

AR3~4

st

of

2

1[GX

2l

0
ilof
wr

SRYAEC| AL

S}

BIO4050

E[Z
2AELAL
|

El

=

=l

Alg-4id

st

of

2

2[GX

2l

0
ilof
ur

SRYAEC| AL

Y}

BIO4051

Fotat | 43

]

™y

o

1]



8l

=
<0
4ID
ol

Bl
or
=

6-2

52| 5-3| 6-1

4-2| 4-3| 5-1

3-2| 3-3| 4-1

2-2| 3-1

1-8| 2-1

1-2

1-1

wi o

BT G iE IR
T e T3
00T T 26T+ F0 tohu s K4
RO o7+ 1H 1501300k
I R HE

‘o
il

PUHE -
okig0 i
=T

widr Gy
o i GO T O
Wfr $Z0 ¢ 70T $Z0 ¢ iol 20U 201 RN

i

OIhi B R0 T ORI 0K T 0 uoizriz0 Sizo

i i
HU T I
LR EE S
VROEZ0H ol 1 md 12013201
BT 00RO T R0 00 o Lo <

AT

— QLML IO,

~

[e0)

O N 0 O I O IO M LD O
e L Rt LS RIS R A e oV

HI
O — i
N ™

25

5

27
2




© To HLITTHr

Fotat | 45

AHO

Himat mSuks

£} ——
r:y 0
i) A xS 4 AN
. . o =l el | mT KD Ho <w =our Pl
20 5 B |lg | T | M T w Ro T R
o o ozl = | = R0 h| g 5 o & X
1o. Z =
Bo| B | B3| @ il o ®
=0 = x| K| R Mo_m
o o K "
E] m [o K0
T 5
< Ll ey = . gl F Ok BT
®, | A I R L o ol oI © o
ol 160 | 1ol mxr_ e o er w0 3
0 = . o N -
% Bo | HYRY - W = o
e Sp W e &l . or ur - Q0 10
20 < 20 < ol 1o =< R
g W wmEF B B U
T2 T T RT YT e wog _ HE O go w983
DD N D DD OO W o E%,_Oﬁﬂﬁ %EMP ol & H o e s o
A N N N N i = 20 g or A K o mg o< w2y
20 20| Z0Z0 |20 Z0|Z0 Z0|Z0 Z0|Z0 X0 Kl o I N S -
o << \<n << <A << o W2 mga g 8RR gy
for Ao | for doF |7l ol |70 7ol |l 7ol | ol ol Kl 5 o oI X = < d = |® o i 23 ;Ai &
—~ wouo,_gﬁ_,%Mmmu =1 7 wo,_mo%meﬁumuuﬁ
0l0 . X T = o o L 3 o Moan
I B X K n " " ol @ A
— © [to) — K [a! . E) = 2 e
i oo | A w | —_— H E I [EN
ol mr - wr 20 =) il 50
Y Jjo i o | Jdo | Jo | Jo = o7 | o z 20 = S8
3l o | 5 | Ao | Ao | Ao = 18 D3
o W E R R R = E ] T T
pa| =0
T
— o | & ALE ﬁm s
™ — 10! J— — ~ -
2 |- |2 E R & S 2ls a oo - e W L
5 don Y| 1] i W oW g %: T h__ﬁ_“m oW
c o = — - o - o = & B~ o . — i
= o= 31— o R0 = o= il ol
<l oz By B8 _ T T By
RO < TR R R R T LY K M._;mu = mﬁﬂmo s mﬁ 3 M_WEW&M%& mw_ﬂmo
& & o I - w B T T L = T[N . ’
T M_‘ W_‘ W_‘ o | dor | ol _._.__ | __.Ho #r .o B0 &l ol o m_.m &l 1 ._M. i P B Y B W
= K K Rd Kl K R — ._Lo.ﬂ il oF e o= wr o o ooy o W ol g1 o= wooh o
H 7l o5k = & O = Ol N = N SR
Qo T CLE- ! % = M ™ B Kook m oo =
— e ~ 80 oF zr oo I Kom o0 B0 S1E0 oF & w20
70 o o o n — 02 mg g Dy L B 5
K . _ IH 20 o < 20 = < IH 0 iy
K NO | T | | o Sl o =0 . il E
~ 3 or | 2 S 7] 0 z 2 : = > W
No— KO —
B ogpa) * W | B | ® ﬁm I
ﬂ__ﬂ_ R T WS | | R 7 A_/_v
3 A
W 25| = RI | 2| & IS - 1 o= CLg-
B <m0 = = N ) 3 o r K2 I
ol K I+ T | R o =T Mo A & oW
) ol ol m w = = zm =
2 R - =) _.=_ 1 o D oW
o o = 0 g o ]
o O E3 ] 20




A% Hluat

-

9N 4
=our oy
T __ 3
BE G
PUES) o

M_u

K0
Bl

I (ES)

Clol& Ato]

oH
K
Ho
3

P~

ol
oh
20
ilof
Kl

W

)
oh

T

=]
=

=1

s

=

=

=

=
=
=

=

AP [etol2 =2

HAECIARI [GX
=

SRYAEC|XIRH [GX
(74

(Aaizy

S

=

S

f

BT M=

(dlol &
clo[E AtoledATHE

=
. K

=

YA ECIR2I[GX

s
=

o9 j_|_

ol
ﬂ

Rt

20

0
o}

Ol Wl

E

o
K

Mo|Lt)

I

t

Af o

U
E

.r
ol
il

U g

o

e

- X

S
=13
=
=]
=

Mo|Lt)

t

Af o

- slo|eg
4
+

o ®

i

o o Wl
0 oK

o1 T

il
w|

fMlo| L)

t

H O:




O WFIHY O|FAA =

- ERUg e . Guw - HUEEY . HABRHLEY
- OegEe Y2 < dug - WojEAEw « o alerqoiL}
- ATHA N . HEREYE - dRow . SUIARPAEA
- olgE + ARTIAEY - JEnNT2EER
Ll L - dag - WEYS
+ dBAABIUE - YNV RYE2
- ETaEw - wuw s HEESHEYURYE - oEHEEY
- YERaw « dadEe - SEduNYY - EETIREY
- maaEn . sRuan . umuEn - doIE AL B
» RN eYEN
HEYEN 28 . Eemes RuM 28 . uwmoees
- wgEY . o . guEw - HBRUE
- BREIywyw - BYUE - 4= - dEEaY
. AAgeEY . wojzaw . payHn . HEEAR
- EEEw

A%

48
oo &



5
ah
L
&

ot

SHE Oy S Eae 2l B U028 i OF st oy 4 B8 145 0y =3

TE 36H oY , MBS 7= O BH0|S 8T 7Y 28 24TF 04/ T ZEE 125 oy =7

TE 365 ol S WBIE F|= O S0|2 8T V| 2E 245 Ol /L ZEE 15 0|y =T




KK

ol
iU

7|&0|o{ Mol of7|

]

20
ol
<
H
|

1ol

L

H

¥ 2026

130

Ho
&l

e

[
ol | [0

= | izl

I | 3r
<

36

36

ElITZAL

57

u

o0
E]

=

22|
EERTTE)

14

]

S

Ho

28

w‘_m

7|Et 2 27

ur

- 2|=0{ AIZ(TOEIC): 700% ol&

- of
S

o Zel: 43t= 0|

btk | 49

=

™y

a]

To



ulil=s o

BIO2001 =AMESH Environmental Biology
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Environmental Biology is the study of interactions among physical, chemical, and biological
components of the environment. Environmental Biology provides an integrated, quantitative, and
interdisciplinary approach to the study of environmental biosystems

BIO2006 L|zist Genetics
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This course teaches Mendel's principle in higher organisms and its relationship with cell division and
includes research on sex and inheritance, human genetics, micro organisms, and genetic regulation
for phenotype.

BIO2010 “dstst Biochemistry
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Biochemistry is the study of the chemical processes in living organisms. It deals with the structure
and function of cellular components, such as proteins, carbohydrates, lipids, nucleic acids, and other
biomolecules. Other areas of biochemistry include the genetic code (DNA, RNA), protein synthesis,
cell membrane transport, and signal transduction. Chemical biology aims to answer many questions
arising from cellular metabolisms and other areas of applications in the biomedicine, bio-industry,
agriculture, and environment by using a variety of tools developed within chemical synthesis.

BIO2011 A|ZESHUAISH Cell Biology and Lab.
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Subjects including the components and their characteristics of the cell, structural and functional
comparison between the prokaryotes and eukaryotes, structure and function of the cell membrane,
and cell division are studied. Experiments related with the subjects are performed (team project).




BIO2012 AHMH-gst Biotechnology
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This course covers the basics and applications of hiology to understand the concepts, history and
current trends of biotechnology including transgenic organisms, medicine, gene therapy, and stem cell
researches based on recombinant DNA and genetic engineering technologies.

BIO2019 OJ/4=st Microbiology
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Microbiology covers introduction to microorganisms and their growth. Application fields such as
agriculture, industry, and medicine are also included.

BIO2020 AlSRAIH{QUSHUAINA Plant Tissue Culture & Laboratory

This course will cover several topics in plant tissue culture such as callus culture, organogenesis,
somatic embryo-genesis and transformation experiments with Agrobacterium and tobacco (team
project).

BIO2021 ‘§HusiHaAus
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1 Team Experiments for Life Science 1
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In this course, we will learn basic experiments and how to analyze the data necessary for life
sciences by performing team project. The course includes identification and purification of
microorganisms, purification and detection methods of DNA and protein, and recombinant DNA
technology.

BIO2022 S&XAIHjYst Animal Tissue Culture
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This course introduces the theoretical principles and practical application of animal and plant tissue
culture. Equipments, procedure and aseptic techniques for tissue culture are discussed. Methods and
theories on anther culture, microspore culture, protoplast culture, protoplast fusion are emphasized.




BI102023 ’ﬁ H IS ZAIS2 Team Experiments for Life Science 2
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As a team project course, theory and application of biotechnological techniques in the laboratory will
provide students an opportunity to get hands on training with some of the most basic and widely
utilized techniques.

BIO2024 ALCjAlEsStH Plant and Society
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This course will approach to studying the relationship between plants and people, and also strive to
stimulate interest in plant science and encourage students to further their studies in botany.

BIO2026 ‘4HufStz|LM-S3F Current trend in Life Science
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‘Current trend in Life Science ' is a team~teaching class for second-year students. Emphasis will be
placed on passing on the variety of knowledge of the latest trends in life science to the students to
help them when choosing future career. The keynote of this speakers is the teachers. Not only
professors from school but alumni who are currently working in the field of life science as well will
give lectures on the various type of topics. It will broaden the spectrum of choices for students job
in the future.

BIO2027 “dgaufstAMojLt Seminars on Life Science
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This is a problem-based learning course in which students are required to read journal articles in
current biology and have a group discussion on the topic. This course will improve the student’s
abilities to read science manuscripts written in English and to present and discuss their opinions in
logical manner.




BIO2028 *=olst Medical Biology
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Biological mechanisms of various human diseases will be discussed in molecular level to introduce
how current advances in life science are applied to modern medicine. Genetic disorders, cancer
progress and prevention will be lectured. Genomic and proteomic approaches to cure various
diseases will be lectured. Clinical aspects of immune system and its mechanisms will be covered by
case study.

BI02029 Cl|O|E{A423HGXESIF] Data Biology
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This course aims to cover why data biology and data analysis are needed in biology, theoretical basis,
and to practice big data analysis as well as properties of biological big data.

BIO4019 &APIESH Molecular Biology
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Characteristics of nucleic acids and proteins at the molecular level are studied and molecular
biological techniques are introduced. Gene structure as well as regulation of gene expression are
reviewed in detail.

BI0O4024 ©™ g. 3-!' Immunology
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Immunology is the study of the physiological mechanisms that human and other animals uses to
defend themselves from invasion and other organisms. This class will discuss various aspects of
immune system including the area of cell biology, biochemistry, and microbiology to introduce how
the complex defense network are coordinated in an efficient manner. The class will provide further
understanding of many medical problems related with a disorder in the immune system.
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BIO4028 ZIsPiEst Evolutionary Biology
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Evolutionary Biology deals with the origin of species from a common ancestor, the descent with
modification, as well as their change, multiplication, and diversity over time. This class will discuss
evolutionary theory and empirical evidence of evolution to understand the body structures, behavior
and distribution of biological species.

ol

BIO4030 HhAlist Developmental biology
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How does a single cell develop into a multicellular organism? How does one cell differentiate into
many different cell types? The underlying mechanisms of development will be studied using
biochemical, genetical, molecular, and physiological approaches.

BIO4032 “d==03t Biophysics
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Biophysics is the study of the physical characteristics of biological organisms and their cellular
components. This class will discuss various aspects of biological macromolecules including nucleic
acids (DNA and RNA) and protein to introduce how the structural features of these molecules affect
their biological functions. In addition, the principles of various modern biotechnologic tools will be
discussed.

BIO4033 AlFMESH Neuroscience
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Neuroscience studies about how we sense and respond to various stimuli at molecular and cellular
levels. In this lecture, we will learn about the structure and function of the nervous system that
regulate animal behavior. The lecture will provide key concepts in neuroscience and integrate
molecular, cellular, systems, and developmental aspects that enable our current understanding of the
brain.




BIO4035 CHHEHZIZ|SH Proteomics
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Proteomics is the study of the proteome which refers to the entire set of expressed proteins in a
cell's genome. Proteomics encompasses an effort to catalog and determine the functions of all
proteins in a cell.

BIO4036 SXA|st Genomics
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Genomics is the study of an organism's entire genome. During the course, students will learn about
techniques involved in gene mapping, gene cloning, sequence analysis, mutation analysis, functional
analysis of genes, and molecular marker development.

BIO4038 MEAIREAM Data Analysis in Biology
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This course will cover how to design biological experiments, analyze biological data, perform
statistical analysis, and read biological papers in various fields critically. Lectures will be given by
the lecturer and seminars by students (team project).

BIO4040 %—% =5t Tumor Biology
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This course will present an overview of the cancer development process at the cellular and molecular
level, including regulatory networks involved in growth control and tissue organization and an
introduction to animal, cell and molecular techniques for studying progression, treatment and
prevention of cancer.




BIO4042 H}o|2{ASH Virology
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The class will cover various aspects of bacteria and virus in regarding to taxonomy, life cycle, and
interactions with other organisms. Pathology of bacterial and viral diseases will be lectured.
Molecular mechanism involving bacterial and viral infections will be introduced as well as its
applications in modern biotechnology.

BI0O4043 ACI;IEH%_l- Ecology
eshe 4B 870 WAF ATSRe sholn SelE o] HelE B3 et 370 49 ygAEe

Fde A, el U A E= ) M)A G vle Aotk FYL o
Ao} wj7do] = o] B 7H”°ﬂ e o LEPEW *EEHﬁ M FE A2 AN
BEWAE Ao ofeieh: A HER Tk

Ecology is a scientific study of interactions between living organisms and their environments. We will
discuss biotic and abiotic interactions, diverse examples of such interactions in nature, and key
concepts used in ecological studies. Our goal is to understand the multiple levels of ecosystem by
analyzing and integrating our current knowledge about the complexity of biological interactions.

BIO4046 A|ABIMSSE Systems Biology
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In this lecture, complex biological interactions will be studied at the levels of diverse biological systems.
We will understand characteristics of multiple levels of biological systems, including genes, proteins,
cells, individuals, population, and ecosystem. Using computational analyses on the biological data we
will study the unique properties of biological networks, generate mathematical models, and analyze the
models quantitatively.

BIO4047 -s&/g|st Animal Physiology
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Animal Physiology is the study of the mechanical, physical, and biochemical functions of living
organisms. The field of animal physiology extends the tools and methods of human physiology to
non-human animal species. The scope of animal physiology mainly focuses on the underlying
mechanisms how the structures and functions of the nerve systems, digestion systems, respiratory
systems, and circulatory systems (team project).




BIO4048 AlS/MeE|st Plant Physiology
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The course will cover a comprehensive knowledge of plant organ functions including plant cell water
relations, uptake of water and minerals, translocation of solutes, photosynthesis, respiration, and plant
hormones.

BIO4049 MEHHESHGXESA] Bioinfomatics
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This course is designed to teach the underlying concepts and algorithms of the computational
tools used in bioinformatics and the actual applications of these tools using biological databases such
as NCBI (team project).

BIO4050 [GX ;I;I’_i; B =LA Capstone Design for Life Science 1
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Capstone design course for students who will submit their thesis or report with experimental results.
Students must spend at least 6 hours per week in the laboratory of choice. Requires weekly reports,
a research term paper, and a research senior thesis. Recommended: Students should secure research
advisors and register for the class well in advance of the start of class.

OISyt H Capstone Design for Life Science 2
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Capstone design course for students who must submit their final report or thesis. Student

may take this course as a continuation of Capstone Design for Life Science 1 or as a separate
course. Students must spend at least 6 hours per week in the laboratory of choice. Requires weekly
reports and a research paper. Students should perform writing the report or thesis in suggested
format and present their research outcomes

28>0 x
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Photo—protective and Anti-melanogenic Effect from Phenolic Compound of Olive Leaf (Olea
europaea L. var. Kalamata) Extracts on the Immortalized Human Keratinocyes and B16F1
Melanoma Cells Food Sci. Biotechnol. 18:1193-1198

Soy isoflavones as safe functional ingredients J. Medicinal Food. 10:571-580

AlgHtole gugott | 63

©opE|>>=ljne s



244

b

—

Kl

3 & Of

PEEEEN

SpAfEel 2

PNEIETTE

ENGEET

ER=

e

Ho

o =

a5 U u

X

(b}

K

3 & of

Mg T gk

SpALESI 2

PR

SALES) 2

=

Ao

2
kH
i
Ho

AZolgEst 2 AEvsf
A7} EASBO|SEIA B4 2 | F ojo|azsjolg o gologg | pacieridl
24 oi7 mojoiol = o1 ol e | 1000
Spwlsm NzyEZ s} S5l
M@z e o[ 3f41A}
SARRAEC St olig o ploit ofsfut}
AZoiofs AZoistyet NZwosiuE | AlZmojol3Eslolg
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Keum N, Bao Y, Smith-Warner SA, et al. Association of Physical Activity by Type and Intensity
With Digestive System Cancer Risk. JAMA Oncol 2016;2(9):1146-1153.

Keum N, Greenwood DC, Lee DH, et al. Adult weight gain and adiposity-related cancers: a
dose-response meta—analysis of prospective observational studies. J Natl Cancer Inst 2015;107(3).



g #

HY

23 & of

M5 AT 2ot

SN

MMt T

LR

2=

% % 3

"3

£ of
M1 7O}
SNEEE
HArsteiary
NGRS

Be s

T &g NEE K53 e

ofo| 3 2ujo|F Hof HEH-SH
e

SSAL

o

EFA‘AP

E3EIN

==

A ZHo|27| Z0l =3t

St
St

4 Zuj0|23 84

)
=28

Ji-Hwan Lim, Gyumi Na, Jun-Won Kang.

A green nanocoating approach to Lactobacillus

plantarum using tea residue—derived phenolic compounds and cellulose nanocrystals; , Food

Hydrocolloids, 2025, 167, 111469

Gyumi Na, Jun—-Won Kang.

"Sustainable Agar-based Film with Zinc Oxide/Carbon Quantum Dot

(ZnO/CQD) Nanocomposite for Photocatalytic Antimicrobial and Antioxidant Packaging of Chicken

Breast, , Food Hydrocolloids, 2025, 168, 111568
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S. Yun, T. Kim, I.U. Jeong, S.Y. Choi, S. Kim, J.H. Mok, T. Kang*. Development of a
feedback-regulated temperature control system to enable supercooling reversion in beef
preservation. Innovative Food Science & Emerging Technologies, 2025, 153, 104199.
*Co—corresponding author

g == J.H. Mok*, Y. Niu, and Y. Zhao*. Continuous—flow viscoelastic profiling of calcium alginate
- e = Hydrogel microspheres using a microfluidic Lab—on—-a—chip device. Food Hydrocolloids, 2024, 105,
109979. *Co—corresponding author

J.H. Mok, T. Pyatkovskyy,, B. Heskitt, A. Soldavini, C.T. Simons, A. Yousef, and SK. Sastry.
Feedback control of apple juice quality during storage via multiple, mild in—situ processing
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FOO2012 AlEM3tsh Food Biochemistry
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This course examines the structure and function of cells as the fundamental units
of life, along with the major biomolecules—carbohydrates, proteins, nucleic acids,
and lipids—that underpin biological activity. Emphasis is placed on the biochemical
roles and interactions of these molecules within cellular systems, as well as their
metabolic characteristics relevant to food and life sciences. Through this approach,
students develop a molecular-level understanding of food components and their
relationship to biological processes.

Al ZXHOEHS Nutritional epidemiology for food
FOO2019 HEFJLAHMNE scientists

oy
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This course introduces principles behind nutritional epidemiology to design a study
and to evaluate the health effects of nutrients, foods, and dietary patterns.
Knowledges learned from this course will benefit students who plan to devote

their careers to discovering new food items in food industry.

FO02020 AlEQ7|3Fst Food Organic Chemistry
A3 #Ed frlede] WwEn, Eystetd A, A, A x B v deE ol
aletar A3FollA stetEde] 2878 543 S et

This lecture introduces nomenclature, physical and chemical properties, stereo
chemistry, molecular structure and chemical reactions and provides

characterization of functional groups of organic materials for food science.
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This class aims to equip students with basic statistical knowledge required to

analyse and interpret experimental results in the field of food science and

biotechnology.

FO02023 Z|AIAEEMSISH Advanced Food Analytical Chemistry
o] ZoE 3l AFAHES BAE] A 712 Ay A S gHeA H. AR A
2 EAE Qs AAE Ves FHEA AA A9 FA §, T, 71714 9
oF AAE shEshAl gk

Through this lecture, you will learn the basic principles and processes for
analyzing food ingredients. Study preprocessing techniques for sample selection
and analysis, and learn the principles and practices of volume, weight, and
instrumental analysis, which are the topics of actual analysis.

FO02024 AlEA=st Food Maerials Science
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"Food Materials Science" is an interdisciplinary course that bridges the fields of
food science and engineering. It provides an understanding of the materials and
principles necessary for food product development and production. Students
explore the characteristics of various food ingredients and food products, as well
as learn the principles of ingredient selection, blending, and processing.
Additionally, the course covers the safety, quality, and technological aspects of
food materials. This course offers essential concepts and tools for optimizing and
innovating food products in the food industry.
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The course Understanding the Food Tech Industry" provides an overall
introduction to the food tech industry. It is characterized by student presentations
and team teaching by faculty members. Students will learn and comprehend
various aspects of the food tech industry, with each student having the opportunity|
to share and present their knowledge. The faculty collaborates as a team to
support students' learning and cover a wide range of topics.

FO02026 AlZEH[O|AAEMAIN Food-Bio Materials Analysis Laboratory

HE 9 utole o] Belahad 43 /154e gHoE BAsE urEow, v
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This course provides laboratory training on analyzing the physicochemical
properties and functionalities of food and bio—based materials using diverse
analytical methods and instruments.

FO02027 AlEH[O|7|z0|MEst Fundamentals of Food Bio-Microbiology

qEvtel oo zmgBete VAR st ABAZ olss] AF sz MR BT
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Food Bio-Fundamental Microbiology introduces microorganisms as living systems.
Students learn the basic structure, metabolism, growth, regulation, and genetic
information flow of bacteria, yeasts, and viruses. The course focuses on how
microbes survive and adapt to their environments, providing a foundation for later
studies in food, fermentation, microbiome, and biotechnology.




FO02028 AlESAlg|st Food Physiology
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This course explores the fundamental physiological mechanisms of the human body
and their interactions with food- and bio—derived components. Emphasis is placed
on key processes such as digestion, absorption, metabolism, and immune
regulation, with a focus on how food constituents influence human health and
physiological function. Through an integrated understanding of human physiology
and food bioactivity, students develop a scientific foundation for the study and
application of functional foods and food-related health sciences.

FO02029 AlEgstest Mathematics for Food Engineering
B oadRe AEste] 24 d4S dAete 3] 729 HolEHE mEAdoR
Tx3skste] HAFER Aoj/EA et oibrste] V2E SRH R ShGete FEl A Aba
R Rl

This course is designed to cultivate mathematical thinking by providing an
integrated study of engineering mathematics for interpreting physical phenomena in
food engineering, and discrete mathematics for logically structuring data for
computer—based control and analysis.

FOO4002 gRAMISSRIE Introduction to Molecular Biology
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This course covers the structures and properties of nucleic acids, biosynthesis of
DNA and RNA (replication and transcription), protein synthesis, mutation,
regulation of gene expression, and recombinant DNA technology and its

applications.




FO04003 AlE7tash Food Processing I
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Principles of heating, freezing, refrigeration, drying, concentration, etc. The
influence of physicochemical changes during processing on quality aspects of

processed foods.

FOO4005 Alsfshy 2AMSSHAIH Biochemistry and Molecular Biology Lab

B I AE B, A4, BeelEe] B4, Gae] 34 54, AT DNA 7] 40ONA
A, AN, AW % (W), T £L A4 HSPCRS EFT A L B AR
ste] o 71&ES AP

i O

This course covers key techniques in Biochemistry and Molecular Biology
including analysis of proteins, lipids and carbohydrates, measurement of enzyme
activity, recombinant DNA technology (DNA purification, transformation, restriction,
ligation), and polymerase chain reaction (PCR).

FOO4009 AlE7fgstald Food Processing Lab
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A laboratory course designed to introduce several processing methods used in
food industry and to emphasize physical testing methods to evaluate the qualities

of processed foods.




FOO4011 AlE7pgsh2 Food Processing I
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Principles and methods of food processes as they apply to cereal, vegetable and
fruit, milk, meat. seafood, confectionery, and beverage products.

FO04024 7|s/dA1EsH Functional Foods 1
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Educate students for functional foods education including classification and
characteristics of functional food ingredients, functional mechanism of action, body

modulation function, evaluation of functionality and safety, and related law and

regulation.

FO04025 7|s/dAlEsk2 Functional Foods 2
QA9 AFFASH Ao oy D Amo Bl AHNE W A5 249 FF
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7P, Bt SOl wete] Feo .

Educate students for functional foods education including classification and
characteristics of functional food ingredients, functional mechanism of action, body
modulation function, evaluation of functionality and safety, and related law and

regulation.
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The objective of this lecture is to introduce the fundamental immunology including
structural features of the immune system and their functions as well as immune

responses to ingested food components.

FO04029 AlEMHASHIH Food Immunology Lab
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This experimental lecture introduces immunological techniques such as animal cell
culture, gene and protein expression and provides immune responses to ingested

food components.

FOO04032 AlEQHM/St Food Safety
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The objective of this lecture provide the control of harmful factors including
microbiological and chemical factors in foods as well as

contamination sources.
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Advances in emerging technologies such as biotechnology and nanotechnology,
together with the expansion of international food trade and shifts in consumer
preferences, have driven growing demand fornovel foods (NF), defined as food
products derived from new or innovative ingredients and production technologies.
In parallel, increasing concerns over environmental sustainability are further
accelerating the development and adoption of novel food technologies.

This course introduces a broad range of technologies classified as novel food
technologies and examines their scientific foundations and safety considerations.
Through the study of both domestic and international application cases, students
explore how novel foods can be integrated into the food industry to enhance
sustainability. The course combines up—to-date theoretical frameworks with case
studies and hands-on practical sessions to provide a comprehensive understanding
of novel food development and application.

FOO4041 Al=Zu0jo|32HO|=2 Foods and Microbiome
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The purpose of this lecture is to understand microbiome in the intestine and the
relationship with ingested foods. This lecture includes the general microorganisms
found in human, intestinal health, and chronic diseases associated with microbiome.
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The course, "Food Engineering Capstone Design," offers students an opportunity to
delve deeper into the principles and technology of food engineering while engaging
in food and engineering-related projects. Students apply theoretical knowledge to
real-world food engineering challenges, participating in tasks such as new product
development and process optimization. This course equips students with the
competencies required to excel as food engineers in the industry, enabling them to
undertake creative and innovative projects.

FOO4045 AlEAZ|L 0|l Food Engineering Capstone Design
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"Food Engineering" is an interdisciplinary course that combines principles and
technology related to food science and engineering. It covers the production,
processing, packaging, and distribution of food. Students learn and apply various
engineering principles aimed at enhancing food safety, quality, and productivity.
This course emphasizes the development of practical skills for the food industry,
including process control, food processing equipment, chemical treatments,
biological processes, energy utilization, environmentally friendly technologies, and
insights into new product development.

Al = LI 79H A Food Function Evaluation Capstone
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This course will introduce epidemiologic methods to evaluate the effects of
foods/supplements on health outcomes; strategy to write successful English
manuscript.
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This capstone design course applies the principles of food chemistry to real-world
problems, emphasizing team-based projects and laboratory work to explore the
analysis, functionality, and processing characteristics of food components.

Al oS Applied Food-Bio Microbiology
FO04049 A|lZHO|3204E43 Laboratory
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Food Bio—-Applied Microbiology Laboratory provides hands-on training in applying
microorganisms to food and biotechnology. Students practice microbial cultivation,
isolation, and analysis to study fermentation, foodborne microbes, and functional
microorganisms. Through experiments and data interpretation, students learn how
microbial properties can be evaluated and used in real applications.
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Food Bio—Applied Microbiology explores microorganisms in food, human, and
environmental systems. The course covers fermentation, symbiosis, infection, and
environmental microbiology, together with genomics and other omics approaches.
Students learn how microbes function and interact in complex systems and how
this knowledge is applied to food, health, and biotechnology.
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The purpose of this lecture is the advanced development of foods. This lecture
includes team configuration, creative idea and design for product concept,
lab-scale production, development of process, and quality control. All students are

required to submit final report and presenation at the end of semester.

FOO4052 [GXESIF A EH0| 27| Capstone Design in Food-Bio Industry
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A project-based course conducted in collaboration with the food—bio industry,
where students address real-world challenges through research and design.

FOO4053 AlEH st Food Regulations and Standards
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This course examines national and international food regulations, safety standards,
and global frameworks, along with their practical applications.
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Cooking Science Capstone Design aims to combine students' knowledge of food
science and culinary science to execute practical and creative food development
projects. In particular, it applies the concepts of food chemistry to the cooking
process, scientifically analyzing the chemical changes in ingredients and the
resulting changes in food characteristics, and optimizing cooking methods to
develop new foods in a project—based learning format.
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This course focuses on advanced smart processing technologies and automation in
food engineering, emphasizing process control, optimization, and quality
enhancement.




[GX E3 Laboratory in Cell-Based Food
FOO4056 A1|£7_|I | ZEMALE SIS Production Engineering
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This laboratory course introduces the fundamental experimental techniques
underlying cell-based next—generation food production, including cultivated meat
and alternative protein systems. Students gain hands—on experience in cell culture,
tissue differentiation and formation, as well as proteomic and metabolomic analysis
and their applications in food biotechnology.
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2002 EZiAAEA(2002. SREAMAZTISH)

Analysis of epidermal/dermal temperature changes according to the different cryogen spray cooling
conditions, Technology and Health Care, 2016.

Comparison of Evaluation Parameters in the Retinal Layer between Diabetic Cystoid Macular
Edema and Postoperative Cystoid Macular Edema after Cataract Surgery based on a Hierarchical
Approach, Technology and Health Care, 2016.

An analysis of contrast agent flow patterns from sequential ultrasound images using a motion
estimation algorithm based on optical flow patterns, IEEE Transactions on Biomedical Engineering,
2015.

Biochemistry, Chemical Biology

Biochip, Protein—Peptide Chemistry

kS| stetat O|&fA}
s {sh=1am] k=l 0|BHA A}
University of Chicago Dep. Chemistry JEEIN
F7|2t5t CHERIZSH ol Al ststyEst s

Youngeun Kwon, Matthew A. Coleman and Julio A. Camarero Understanding Biology Using
Peptides: New Tools for the Site—Specific Attachment of Proteins to Surface, New York, Springer,
2006.

H. Jeon, E. Lee, D. Kim, M. Lee, J. Ryu, C. Kang, S. Kim, Y Kwon (2018) Cell-based
biosensors based on intein—-mediated protein engineer-ing for detection of biologically active
signaling molecules, Anal. Chem 2018, 90 (16), pp 9779-9786

E. Lee, J. Jung, D. Jung, C. S. Mok, H. Jeon, C. S. Park, W. Jang, Y. Kwon (2017) Inhibitory
effects of novel SphK2 inhibitors on migration of cancer cells, Anticancer Agents Med. Chem.
2017;17(12):1689-1697.

D. Jung, K. Sato, K. Min, A. Shigenaga, J. Jung, A Otaka, Y. Kwon (2015) Photo-triggered
fluorescent labelling of recombinant proteins in live cells Chem. Comm..pp 9670-9673
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Biomedical Engineering

Medical Ultrasound Transducer and Imaging System

Mzioistm MRz stn} JetA
MZhetm HMAZ 3t} SEAAL

University of Southern Dept. of Biomedical ZEMA}
California Engineering e

University of Southern Dept. of Biomedical ZatA}
California Engineering e
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Jin Ho Sung and Jong Seob Jeong, “Development of High-Frequency (>60 MHz) Intravascular
Ultrasound (IVUS) Transducer by Using Asymmetric Electrodes for Improved Beam Profile,”
Sensors, vol. 18, no. 4414, pp. 1-16, 2018.

Chan Yuk Park, Jin Ho Sung, and Jong Seob Jeong, “Design and Fabrication of Ultrasound Linear
Array Transducer Based on Polarization Inversion Technique,” Sensors and Actuators A, vol. 260,
pp. 484—-494, 2018.

Da Sol Kwon, Jin Ho Sung, Chan Yuk Park, and Jong Seob Jeong, “Phase-Inverted Multifrequency
HIFU Transducer for Lesion Expansion: A Simulation Study,” IEEE Trans. Ultrason., Ferroelect.,
Freg. Contr., vol. 65, no. 7, pp. 1125—-1132, 2018.

Tissue Engineering
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The effect of ultrasound for increasing neural differentiation in hBM-MSCs and inducing
neurogenesis in ischemic stroke model. Life sciences (2016)

The activation of melanogenesis by p—CREB and MITF signaling with extremely low—frequency
electromagnetic fields on B16F10 melanoma. Life sciences(2016)

Co-effect of silk and amniotic membrane for tendon repair. J Biomater Sci Polym Ed. (2016)
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Soo-Hong Lee, Z=Z&IZsHAAo|st Alsl (Experiment of Tissue Engineering & Regenerative Medicine)
Editor for Cell Culture Part, Chapter 10, 12 & 19 (2012.12)

Young Ha Kim, Soo Hyun kim, Seoung Soon Im, Soo—Hong Lee, Ji Won Pack and Jun Wik Park,
“Characteristics and Application of Star—shaped Architecture for PL and PGCL”, in “Biodegradable Polymers
and Plastics”, Ed. Chiellini and Solaro, 223241, Kluwer Academic/Plenum Publishers, New York (2003)

Regenerative Medicine (MA12|st) Forth Edition TAFEERA} (2018.01)

Byung-Hyun Cha, Jin—Su Kim, Alvin Bello, Geun—Hui Lee, Do—Hyun Kim, Byoung Ju Kim, Yoshie Arai,
Bogyu Choi, Hansoo Park, Soo—Hong Lee* “Efficient isolation and enrichment of mesenchymal stem
cells from human embryonic stem cells by utilizing the interaction between integrin a5p1 and fibronectin”
Advanced Science (2020)

Yoshie Arai, Hyoeun Park, Sunghyun Park, Dohyun Kim, Inho Baek, Lipjeong Jeong, ByoungJu Kim,
Kwideok Park, Dongwon Lee*, Soo—Hong Lee* “Bile acid-based dual-functional prodrug nanoparticles
for bone regeneration through hydrogen peroxide scavenging and osteogenic differentiation of
mesenchymal stem cells” Jounal of Controlled Release, 328: 596-607 (2020)

Deogil Kim, Byung-Hyun Cha, Jinsung Ahn, Yoshie Arai, Bogyu Choi*, Soo—Hong Lee*
“Physicochemical Properties in Three—Dimensional Hydrogel Modulate Cellular Reprogramming into
Induced Pluripotent Stem Cells” Advanced functional materials, In press (2020)

BioMEMS

Biosensors, Bio—microfluidic chips
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Enhancing surface functionality of reduced graphene oxide biosensors by oxygen plasma treatment
for Alzheimer's disease diagnosis, Vol. 92, pp. 610-617, 2017, Biosensors and Bioelectronics

Sensitivity Improvement of an Electrical Sensor Achieved by Control of Biomolecules based on the
Negative Dielectrophoretic Force, Vol. 85, pp. 977-985, 2016, Biosensors and Bioelectronics

Wafer-scale high-resolution patterning of reduced graphene oxide films for detection of low
concentration biomarkers in plasma, Vol. 6, pp. 1-8, 2016, Scientific Reports
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Immunological Biochemistry

Cell death and Inflammation, Neurodegenerative disease
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Weizmann Institute of Science Department of Biochemistry O|EHetAt
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Yang, S.H., Kim, J, and Kim, Y. (2015) Immunotherapeutic approaches against amyloid-B in drug
discovery for Alzheimer’s disease. Springer.

Wallach, D., Kang, T.B., Rajput, A., Yang, S.H., Kim, J.C., Toth, B., Bogdanov, K.,
Dittrich—Breiholz, O., Kracht, M., Kovalenko, A. (2014) The in-vivo significance of necroptosis:
lessons from exploration of caspase-8 function. Necrotic Cell Death, Cell Death in Biology and
Diseases.

Yang, S.H., Shin, J., Shin, N.N., Hwang, J.H., Hong, S.C., Park, KW., Lee, J.W., Lee, S., Baek,
S., Kim, K., Cho, I., and Kim, Y. (2019) A small molecule Nec—1 directly induces amyloid
clearance in the brains of aged APP/PS1 mice. Sci. Rep. 9, 4183

Yang, S.H., Lee, D.K., Shin. J., Lee, S., Baek. S., Kim, J., Jung, H., Hah, J.M., and Kim, Y.
(2017) Nec—1 alleviates cognitive impairment with reduction in AR and tau abnormalities in
APP/PS1 mice. EMBO. Mol. Med. 9(1), 61-77

Kang, T.B.*, Yang, S.H.*, Toth, B., Kovalenko, A., and Wallach, D. (2013) Caspase-8 blocks
kinase RIPK3-mediated activation of the NLRP3 inflammasome. Immunity 38, 27-40. (xco—first
authors)

Organ—-on—a—chip (Microphysiological systems)

Brain—on—a—chip, Organ—on—a—chip, Multiscale biofabrication
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208 B3 A 2 HE sjol2mcz olSeiat EREL AL

3D Microphysiological System—Inspired Scalable Vascularized Tissue Constructs for Regenerative
Medicine, Advanced Functional Materials, 32 (1), 2105475. (2022)

Brain physiome: A concept bridging in vitro 3D brain models and in silico models for predicting
drug toxicity in the brain, Bioactive Materials, 13, 135-148. (2022)

Self-detachable UV-curable polymers for open—access microfluidic platforms, Lab on a Chip,
20(22), 4215-4224. (2020)
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Bespoke Scaffold as Versatile Microcryogel Carrier for Site—Specific Regenerative
Medicine” (2023)

A self-renewing biomimetic skeletal muscle construct engineered using induced
myogenic progenitor cells” (2023)

Scaffolds for Bone Tissue Engineering(2022)
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Sojin  Songt, Myeong Jin Jeont, Jong Uk Lee, Sang Jun Sim, Recent Advances in
DNA-assembled Plasmonic Nanoarchitectures for Biomedical Applications, TrAC-Trends in
Analytical Chemistry, 177, 117784 (2024)

Sojin  Songt, Myeong Jin Jeont, Jong Uk Lee, Sang Jun Sim, Recent Advances in
DNA-assembled Plasmonic Nanoarchitectures for Biomedical Applications, TrAC-Trends in
Analytical Chemistry, 177, 117784 (2024)

Soohyun Kimt, Xingyi Mat, Myeong Jin Jeon, Sojin Song, Jeong Seop Lee, Jong Uk Leex,
Chan—-Nyoung Lee*, Seong Hye Choi*, Sang Jun Sim=*, Distinct plasma phosphorylated-tau
proteins profiling for the differential diagnosis of mild cognitive impairment and Alzheimer's disease
by plasmonic asymmetric nanobridge—based biosensor, Biosensors and Bioelectronics, 250,
116085 (2024)

Myeong Jin Jeon, Soo-Kyung Kim, Sang-Hyun Hwang, Jong Uk Lee*, Sang Jun Sim=*, Lateral
flow immunoassay based on surface-enhanced Raman scattering using pH-induced
phage—templated hierarchical plasmonic assembly for point-of-care diagnosis of infectious
disease, Biosensors and Bioelectronics, 250, 116061 (2024)
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Predicting categories of coronary artery calcium scores from chest X-ray images using deep
learning.

Fully convolutional hybrid fusion network with heterogeneous representations for identification of S1
and S2 from phonocardiogram.

Prediction of the development of new coronary atherosclerotic plagues with radiomics.

Generative adversarial network with radiomic feature reproducibility analysis for computed
tomography denoising.

Deep learning—based computed tomography image standardization to improve generalizability of
deep learning—based hepatic segmentation.
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BME2004 ZY4st Industrial Mathematics
AEHA ol % T 7k 7RA AMES shget

The basic theories of engineering mathematics will be provided.

BME2012 SJdEIs|& Introduction to Biomedical Engineering

=

A Fe AT Pobel g A AT AF 2 AT FPol g AL 557 9
& st 3 olut,

Introduction to Biomedical Engineering. This curriculum is intended to provide
information about recent research trends.

z == aOIAIS Principle of Biomaterials &
BME2019 ‘842 =3st7| 2L AH Experimentation
B RRok] AgEE AAAR thete] SEstn Y % AHS B HHsES

%53 A% Wt el

The purpose of this curriculum is understanding biomaterials used in the health
care and incubation experiments to acquire processing technique.

BME2023 ©9l&jde|s7|=2LUAA Human Physiology & Lab

o FYT APAHS Fohe]

o

AAE FAFE 24 R 7o) YR AT )4

5
olslal7] 1 s} #golh.

The purpose of this curriculum is understanding about physiological phenomena
and mechanism of the body’s tissues and organs.

BME2026 {7|3Fst 1 Organic Chemistry
F7] BAo Wiy, By setd A4, gAs e, BT 2 wks deE s, 3}
shEde] 287)e] 54 1 Fel| sl olsfgtet.

This course deals primarily with the basic principles to understand the structure
and reactivity of organic molecules.




BME2029 Hpo|emCjZdI=="T2)tl 1 Biomedical Programming 1

vlol @ M)A Fofe] thekdt A& W dolE #A4& 9% 7|E duFE wj$a o=
TR A ARE Zeodw AES Seae i) 37l

This course offers an introduction to understand the basic algorithm and to learn
the computer programming techniques for analyzing various bio-signals and data in
the biomedical field.

BME2030 Hpo|emjZ=="24al 2 Biomedical Programming 2

e TEady /WS B vtolevu Fopl $8 @ 4 i e FUHE
w3} 3ot}

This course develops the ability to apply computer programming techniques to

various biomedical fields.

BME2032 2/ dE7|7| 2 UAA Biomedical Instrumental Analysis

gy T Aol ALgHE TR BAIE o] 8F B4 W shaa

A course on a various instruments that can be used for biomedical analysis.

The purpose of this curriculum is understanding about physiological phenomena
and mechanism of the body’s tissues and organs.

BME2033 7|29 84AM&H Biomedical Laboratory

AAL(ECG), 2HEEMAS 2 AANSE =Ast= HHS oldsly A4 3aes
TAste] AANZ e FH/ A WS odsly] 9% XS shgete wa Hgolr)

This course offers an introduction to understand a basic principle of various
bio-signals, such as electromyography (EMG), electrocardiography (ECG) and to
estimate them via a laboratory experiment.

BME2035 87|gfsh2 Organic Chemistry 2

Fr718keke] 71 A o] & ol st A el dojub= wkgat ddE ofd @t

This course covers diverse organic functional groups and their reactions. We will
also attempts to expand the knowledge in organic-chemistry to understand the

reactions in biological systems.




BME2037 7|Z9REH Basic Biomedical Statistics

ol Hdoly 55 dlXelr] 93 7lx &E, A diste] stgsla, AA o7 doly
S vg o Ad 2 xR on Qe B B =EFF7] 93 7Ex EA ttd
Shal=

This lecture will provide the fundamentals of probability and statistics for
interpreting medical big data and learn basic statistical methods to derive
meaningful relationships in diagnosis and treatment using real medical data.

BME2038 MIAA|AE-GSH Sensor System Engineeing
AAA| =838 Q17ke] A A%, 544, A%, A & s AYH a4 4 Wsts
AEgHoR A sa BT £ dE Al 7]%0 Aot &85 Fgishe 1}101;} B
T A7, A, dolgFeto] §3E thshAl A e T, AA s 4
22A|0f-22ntE tlufo] 2 Fol| A g5 = A /\]"\E“Ql Tx9 T2 WAUFS o] 0P+

5 Al gk,

Sensor Systems Engineering is a course designed to study the principles and
applications of sensor technologies capable of quantitatively detecting and
analyzing various physiological and environmental changes, such as human
biosignals, movement, behavior, and diseases. Through an interdisciplinary
approach that integrates electrical and electronic engineering, biomedical
engineering, and data science, this course aims to help students understand the
structure and operating mechanisms of sensor systems used in real-world
applications, including medical, healthcare, and smart devices.

Biomedical engineering design and
TSkA AlA

BME2039 ojS3tdAl M2 LA S manufacturing
oy F e 7]7] MEe] vpgo] & tAd A WH E tekst Az A diske] 3
Fotth. Yotz A 717] el a3 txg A 9 Alx 3 AH5E 58
sto] gAY AA 9 Azelie dE5S 2t}

The purpose of this class is for students to gain an understanding of the use of
computer—aided design techniques and various manufacturing methods that are
used for the development of biomedical engineering devices. Moreover, using
computer—aided design and manufacturing processes necessary for the
development of biomedical engineering devices, students will conduct
computer—aided design and manufacturing




BME2040 9|/ M8 Cj|O|E{FM Biomedical data analysis
o 2 72 programming

230 S| AR FE o] Ao B o AX L vhol o Wujolelo] Y EAH B4
g AT 5 AE AFAE T2l da oA olslek Ake WAa] A 2
o)

This course is designed to provide a theoretical understanding and practice of
artificial intelligence programming to perform effective analysis of bio—big data,
which is essential for research in modern biomedical engineering.

o Introduction of Biomedical
BME2041 7|zo|&=7|&E Engineering

71293 ARe ootat Fote] g3 HEel AFete) /% AT 88 olsleht A
£ B2 B B YA A FEst )5, 4A A5l U, 9 A1719] T1x,
dfel . AlA, G4 2 A5 A, AR, AFAS u AxAo] B e FAE b
W, Sl OB e Hokel HuAel 5EY oldd + YLD Frok

The course Introduction to Biomedical Engineering aims to provide an
understanding of the fundamental concepts and applications of biomedical

engineering, an interdisciplinary field that integrates medicine and engineering. The

lectures cover a wide range of topics, including human anatomy and physiology,
principles of bio-signals, fundamentals of medical devices, biosensors, imaging and

signal processing, rehabilitation engineering, and Al-based healthcare. Through this

course, students will gain a comprehensive overview of the biomedical engineering
field and its diverse applications.

BME4013 3fshd&st Chemical Biology

s}ste] 2ok Au PAES ol gatel AWAYe g 24l
2ol gelsk 1 oo hetel S

L
st 8t

o} tpaeslatel Sehod

This course will offer an introduction to current development of biotechnology
based on chemical sciences. The main topics will include nanobiotechnology and
nanomedicine.

BME4018 =ZxZlgst Tissue Engineering
S oA mpole QlE XA Bl 7|l thste] dhgstal 7l sdel] skl &<
gt

The purpose of this curriculum is learning a method of manufacturing for the
bio—artificial tissues and organs.




BME4029 H[o|4id-8st Bioindustry Engineering

HRo]l @ AFSY AloFR-Eo] HE7HE A6k AA wol oAkl e] s dofra vl npo]
L7)Ee W HAdE QG?&E}

Invite bio industry pharmaceutical expertise to find a current trends in bioindustry
and share the vision for future biofield.

= = Circuits and Electronics for Biomedical
BME4034 2'%7“57 [7| A A A Engineering

M43 29 2RO L HA455ta ol F wPoE ohd2 NRE WA/TATFORA B
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This course provides a fundamental knowledge to understand electric circuits,
electronics, and underlying structures in biomedical devices.
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For regenerative medicine, we will study various recent technologies as well as
emerging integrated technologies to enhance cell and tissue therapeutic effect.

BME4047 Aj4ic|st2 Regenerative Medicine 2
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The purpose of this curriculum is learning technologies of regenerative medicine
and research about the future prospects of the industrialization.

BME4049 MAH2AHHSSH Biomolecular Biology
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The process of cultivating the basic skills necessary for medical biotechnology by
acquiring the cellular, biochemical and molecular biological levels for the overall
functional understaining of biological activities.
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This curriculum is fostering the ability to apply to biographies based on
immunology by understanding various immunological and physiological mechanisms
caused by the interaction between the components of the immune system and their
interaction and acquring experimental techniques.

HHZI TS O AlS Protein engineering and Protein
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This course deals with basic information to understand protein structures and their
functions. We will also discuss the applications of protein engineering for various

biomedical research and necessary experimental techniques.
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This course offers an introduction to understand the principles of advanced
biomedical instruments for diagnosis and treatment based on digital technology.
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This course provides students with fundamental knowledge for analyzing
biomedical signals and systems.

This includes time domain signal analysis, Fourier series and transform, sampling
theory, Laplace

transform, Z-transform, and several filter design techniques.
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This class theoretically teaches the necessary electronic engineering knowledge in the
fields of sensors, medical instrumentation and medical engineering. In particular, the
contents of circuit theory and electronic circuit would selected and deliver to students
majoring in medical biotechnology.

Transport Phenomena in Biomedical

BME4061 HIO|HC|Z0| 54t Engineering
o)Ay F3te] AT Hob= AEAAMFE 2 Fst, ATV, Al |27 74A] ul$-

3L
y 1= O
Ase] 48T olslsa ofF A HE
= [e)
[€

Biomedical engineering encompasses a wide range of research topics, including
cells, tisue engineering, artificial organs, and organ chips. Throughout this course,
students will acquire the engineering skills necessary to practice biomedical
engineering by understanding transport phenomena. Students will also learn how to
formulate transport phenomena in various biomedical engineering fields.
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Semiconductors are materials and device that are essential for various
measurements and control in various electronic devices. In addition, it became
more important to understand and apply digital-based medical
biotechnology-related hardware devices. So, the lecture focus on the learning the
basic principles related to semiconductors and the operation of devices to apply in
the biomedical field.
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BME4066 Lii-H[O|22IZ|Lo{= Nano-bio engineering
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This course provides basic knowledge of nanobiotechnology, which is a promising
field of biomedical engineering, to theories on the differences between
nanobiomaterials and conventional materials, and applications in the field of
biomedical engineering.
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This lecture introduces basic theoretical knowledge of various chemical reactions

and mechanisms occurring in the human body and biochemical research techniques

applied in the field of medical biotechnology based on them.
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This lecture introduces theoretical knowledge of the functions, mechanisms, and
chemical reactions of proteins, the main polymers that make up the human body,
and various experimental techniques applied based on them
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The purpose of curriculum is understanding the theory and mechanism of cell
culture and then have an experience about cell expansion and analysis
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The purpose of curriculum is understanding the phenomenon and mechanism of
human stem cell proliferation and differentiation.
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The purpose of this curriculum is learning technologies of artificial tissue
manufacturing and safety evaluation and then incubation experiments to acquire

processing technique.
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It is designed for students who want to submit their thesis with experimental
results. Student may take this course as a continuation of Research and Thesis 1

Oor as a separate course.

[GXSatd YU dol-8=t [GX-Intensive[Clinical Biomedical
BME4073 QAR ZR2ME(FHAE Engineering and Device Design
Project (Capstone Design)

Cj2jel)

8t 71ES aofskar, AR T4 el 7171 HA Jid el oid

21 gl ¥
AEg s

SER

X

Clinical biomedical engineering and device design project is aimed to introduce
clinical using technologies and to understand design concept of user experience

design by carry out individual project.
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This course provides an introduction to the principles and applications of
biofabrication in the biomedical field. Students will learn about key biofabrication
technologies, tissue engineering, biomaterials, and implant design. They will
critically analyze scientific papers and present their findings through class
discussions to strengthen analytical and communication skills. The course adopts
an Active Learning program using a Problem-Based Learning (PBL) approach to
enhance engagement and mastery. Upon completion, students will gain a solid
understanding of biofabrication concepts and the ability to apply them in
biomedical applications.
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This course focuses on the design and implementation of drug delivery systems
for tissue engineering, employing a Problem-Based Learning (PBL) approach
centered on real clinical cases. Students will propose and evaluate solutions to

complex medical problems through individual and team projects. Structured debates

and presentations will enable critical analysis of different design strategies and
peer feedback. Through this process, students will develop practical skills in

designing drug delivery systems for tissue regeneration while strengthening critical

thinking and communication abilities. The course incorporates an Active Learning
framework to foster engagement and mastery.
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Mastering Al-based methods for the analysis and interpretation of biomedical text,
such as clinical notes, medical records, and biological publications
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Develop the competency to model and predict diverse biomedical data (genomic,
proteomic, and imaging) using Machine Learning algorithms
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With the advancement of personalized medicine, the development of sensors for
detecting molecular characteristics of diseases has become increasingly important
in the biomedical field. This course introduces recent technological trends in
biomedical sensors and provides hands—-on experience in sensor fabrication and
measurement to enhance students’ understanding of biomedical sensor

technologies.
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Enhance advanced capability in applying Al and statistical methods to large-scale
biomedical data




