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1. INTRODUCTION/RFE A 45

The oceans account for 71% of earthly landmass and are rich in marine
organisms. Secondary metabolites with novel structures and unique bioactivity
from marine organisms are important resources for the discovery and development
of novel drugs or drug lead compounds for the treatment of major diseases. Marine
Pharmacology is a newly developed cross—discipline that utilizes modern chemical
and biological techniques to discover and develop novel drugs frommarine biology.
Marine Pharmacology has become a new field of pharmaceutical sciences and new
drugs’ research and development (R&D) in the 21th century. This course will focus
on the introduction of: (1) the basic concept and history of Marine Pharmacology,
(2) the methods for the research and development of marine drugs, (3) the major
marine organism resources for the discovery and development of marine drugs,
(4) the important marine drugs used in clinic and representative drug lead
compounds, (5) the development trends and challenges in the research of marine
drugs, and (6) the literatures and databases in the research field of marine

drugs.
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2. GENERAL AIMS & SPECIFIC LEARNING OUTCOMES/2% =] H b & 1l | & 45

2.1. General Aims/2 > H#r

Marine Pharmacology is one of the courses for the major of marine drug
research. After the completion of this course, students should know: (1) what
is the Marine Pharmacology? (2) why and how do we discover and develop novel
marine drugs? (3) what are the clinic-used marine drugs and their chemical
characteristics, efficacies and mechanisms of action? and (4) what is most recent

progresses and the latest challenges in the research of marine drugs? This course



will

enable students to acquire basic knowledge of Marine Pharmacology, to

understand the significance of the discovery of innovative marine drugs for the

treatment and prevention of major diseases, and to improve their interests and

capabilities in the research and development of marine drugs.
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Specific Learning Outcomes/H] Wl E45E

Knowledge of the history and main research contents of Marine Pharmacology.
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Familiarity with the experimental designs and methods for the discovery

and development of new marine drugs
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Familiarity with the major marine organism resources used for the discovery

and development of new marine drugs
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Understanding of the structure characteristics, efficacies and mechanisms
of action of the important clinic-used marine drugs and some representative
lead compounds of marine drugs.
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Knowledge of the current status and major achievements in the research
field of marine drugs as well as the future direction and strategy for the

discovery and development of new marine drugs.
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Familiarity with the literatures and databases in the area of Marine

Pharmacology and the ability to search the related literatures.
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3. COURSE REQUIREMENTS/f £ 2 5k

3.1. Teaching Method/#F 7\

This course will be instructed by a combination of interactive lectures,
student discussion, class assignment and homework, laboratory visiting, and
student course topic presentation. Instruction will focus on both basic course
knowledge and new technologies, methods and achievements, in combination with

case studies, all aiming at developing student interest in the course of study.
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3.2. Grading /%%

The grade of each student will be determined based on the following:
Attendance: totally 16 times (2P8), 16 points;

Class interaction: class discussion, question and answer sessions, 14
points;

Class assignment and homework: 20 points;

Course topic presentation: 15 points;

Final examination: 35 points.
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4. COURSE ARRANGEMENTS/# %% 2z HE

Week Outline Content Hours Teaching
method
General information about the course,
Introduction including course objectives, requirements,
arrangement, and assessment.
Interaction with Students introduce themselves and their own
students research fields.
Ask students six questions in order to assess Teaching,
Class assignment that how much knowledge of Marine discussion,
Week 1 Pharmacology the students had. 4.0 class
1. What is the Marine Pharmacology? assignment
2. The development history of Marine
) ) Pharmacology.
Overview of Marine .
3. The research contents of Marine
Pharmacology
Pharmacology.
4. Significance of the discovery and
development of marine drugs.
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Week Outline Content Hours Teaching
method
1. Summary of the concept and method for the
Methodology for the | discovery and development of marine drugs.
research of marine | 2. Brief introduction of basic research,
drugs preclinical study, and clinical trial of
marine drugs.
Methodology for the | 1. Bioactive study of marine drugs. Review,
Feek 2 research of marine | 2. Method introduction of extract and 4.0 teaching,
drugs isolation of marine natural products. class
. Assignment for the extract and isolation of assignment
Class assignment .
marine natural products.
Visit the laboratory of Marine Drugs and
Laboratory develop familiarity with the equipments used
visiting for the extract and isolation of marine
natural products.
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Week Outline Content Hours
method
1. How to elucidate the structures of marine
natural products?
Methodology for the | 2. Application of HRMS, IR, UV, optical
research of marine | rotation, ECD, X-ray diffraction, and
drugs chemical degradation on the structural
determination of the marine natural )
Teaching,
products.
discussion,
Methodology for the . .
Week 3 . Application of NMR on the structural 4.0 class
research of marine . . . ]
d elucidation of the marine natural products. assignment
rugs
g homework
Methodology for the . .
. Application of NMR on the structural
research of marine . . .
elucidation of the marine natural products
drugs
Determine the structures of marine natural
Class assignment products through a combination of various
methods.
Start to prepare the course topic
Homework )
presentation.
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Teachi
Week Outline Content Hours eaching
method
1. Introduction of marine animal resources
used for discovery and development of marine Review,
. . drugs, mainly including sponges, teaching,
Marine organism
Week 4 coelenterates, molluscs, bryozoans, 4.0 class
resources . -
urochordates, and echinoderms. assignment
2. How to identify sponges? Sponge barcoding homework

project, http://www. spongebarcoding. org



http://www.spongebarcoding.org/

and Barcoding Sponges: An overview based on
comprehensive sampling, PLoS One, 2012
7(7): 39345,

Marine organism

resources

Introduction of marine plant resources used
for the discovery and development of marine
including marine algae,

drugs, mangrove

flora and seagrass

Class assignment

Read review articles about marine plant
resources: (1) Natural products from true
mangrove flora: source, chemistry and
bioactivities, Natural Product Reports
2008, 25: 955-981; (2) Natural products from
semi—mangrove flora: source, chemistry and
bioactivities, Natural Product Reports
2009, 26: 281-298; (3) Secondary metabolites
of seagrasses (Alismatales and
Potamogetonales; Alismatidae): Chemical
diversity, bioactivity, and ecological
function, Phytochemistry, 2016, 124: 5-28.

Homework

Continue to read the review articles and
students will be asked to discuss article

content.
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2. 4R %€ Sponge barcoding project,
http://www. spongebarcoding. org and
Barcoding Sponges: An Overview Based on
Comprehensive Sampling, PLoS One, 2012
7(7) : e39345,
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products from true mangrove flora: source
chemistry and bioactivities, Natural
Product Reports, 2008, 25: 955-981; (2)
Natural products from semi-mangrove flora:
source, chemistry and bioactivities
Natural Product Reports, 2009, 26: 281-298;
(3) Secondary metabolites of seagrasses
(Alismatales and Potamogetonales;
Alismatidae): Chemical diversity
bioactivity, and ecological function,
Phytochemistry, 2016, 124: 5-28
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Week

Outline

Content

Hours

Teaching
method

Week 5

Student

presentation

Students present the content of the review

articles.

4.0

Review,
student



http://www.spongebarcoding.org/

Marine organism

Introduction of marine actinomycete and

presentation,

fungus resources used for the discovery and teaching
resources .
development of marine drugs.
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Teachi
Week Outline Content Hours eaching
method
Introduction of clinic—used marine drugs,
o . including their origin, structural
Clinic—used marine L. . .
characteristic, efficacy, mechanism of
drugs . . .
action, and history of discovery and
Week 6
development. .
: - Review,
Introduction of important lead compounds of .
Lead compounds of . . . . .. 4.0 teaching,
. marine drugs, including their origin
marine drugs .. . .. homework
structural characteristic, and bioactivity.
Marine Chinese Introduction of commonly used Marine Chinese
Materia Medica Materia Medica
Complete the course topic report and prepare
Homework . .
presentation in the next week
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Week Outline Content Hours Teaching
method
Students present their course topic reports
Course topic report (including question and answer from the Presentation
Week 7 b Studeils b teacher and other students). The grade of the 4.0 and
v presentation is given by both students (50%) discussion
and teacher (50%).
IT k7. %Hj‘ ~
BER HEFEHRTT HARE ¥ BRI
2R RN B R B, HAFE SR E
7 2R R WARBHTIR M AIET®, ZIad, SAMBME | 4.0 | BEZRT®S
FFT75, % 50%.
Teachi
Week Outline Content Hours eaching
method
Literature and . . .
. Introduction of the major literature and
databases in the . .
. databases in the research area of marine
research field of Teachin
Week 8 : drugs. 4.0 8
marine drugs discussion

Review and summary

Review the whole course and create summary

Discussion

Class discussion to receive feedback and




suggestions for improvements from students.
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