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[image: image2]Section 1 General Information
1.
Course Code and Title

In Thai


PYCS 202
ชีวเคมีประยุกต์
In English

PYCS 202
Applied Biochemistry

2.
Number of Credits
3 (3-0-6)

    




(Lecture 3 hrs. Practice 0 hrs. Self-Study 6 hrs. / week)

3.
Curriculum and Course Type

   
3.1
Program

Doctor of Pharmacy Program (International Program) 

    
3.2
Course Type   
( Specific Course   ( Compulsory Course   ( Elective Course

4. Course Coordinator and Instructor 

4.1 Course Responsible Instructors 


1) Assoc. Prof. Wanvisa Udomsinprasert


Department of Biochemistry


Phone no.: 026449677-91 ext.5733

E-mail: wanvisa.udo@mahidol.ac.th


2) Lect. Supharat Suvichapanich


Department of Biochemistry


Phone no.: 026449677-91 ext.5733

E-mail: supharat.suv@mahidol.ac.th

4.2 Instructors 


1) Assoc. Prof. Jiraphun Jittikoon


Department of Biochemistry


Phone no.: 026449677-91 ext.5733

E-mail: jiraphun.jit@mahidol.ac.th


2) Assoc. Prof. Wanvisa Udomsinprasert


Department of Biochemistry


Phone no.: 026449677-91 ext.5733

E-mail: wanvisa.udo@mahidol.ac.th


3) Assoc. Prof. Khanit Sa-ngiamsuntorn


Department of Biochemistry


Phone no.: 026449677-91 ext.5733

E-mail: khanit.san@mahidol.ac.th

4) Lect. Supharat Suvichapanich


Department of Biochemistry


Phone no.: 026449677-91 ext.5733

E-mail: supharat.suv@mahidol.ac.th


5) Lect. Wacharapol Saengsiwaritt


Department of Biochemistry


Phone no.: 026449677-91 ext.5733

E-mail: wacharapol.sae@mahidol.ac.th
4.3 Scientist/Worker

None.

4.4 General Administration Officer 

1) Miss Sutticha Yamsanguan


Department of Biochemistry


Phone no.: 026449677-91 ext.5733

E-mail: sutticha.yam@mahidol.ac.th
5.
Semester/Class Level


5.1
Semester


2nd Semester / Class Level 2nd

5.2
Number of Students Allowed
Approximately 30 Students

6.
Prerequisites
PYBS 204 Biochemistry and Genetics

7.
Co-requisites
None.

8.
Date of Preparation/Latest Revision of the Course Specifications
29th July 2026
Section 2 Course Goals and Course Description

1.
Course Goals


To provide students with a comprehensive foundation in applied biochemistry, including clinical and analytical biochemistry, biochemical data interpretation, and omics technologies, to support evidence-based decision-making in pharmacy and future professional practice.

2.
Course Description


Applications of biochemistry in clinical and analytical biochemistry; interpretation of biochemical data in clinical practice; principles of medical genomics, pharmacogenomics, epigenetics, transcriptomics, phenomics, and metabolomics and their applications in health, disease, and precision medicine.

Section 3 Course Objectives, Course-level Learning Outcomes and Course Implementation

1.
Course Objectives

1) To describe application of biochemistry in aspects of clinical biochemistry.

2) To describe application of biochemistry in aspects of analytical biochemistry and biochemical data interpretation.

3) To explain the principles of genomics in health and diseases such as medical genomics, pharmacogenomics, and epigenetics.

4) To explain the principles of medical transcriptomics, medical phenotypics and medical metabolomics in health and diseases.

2.
Course-level Learning Outcomes: CLOs

CLO1
Describe application of biochemistry in aspects of clinical biochemistry.

CLO2
Describe the applications of analytical biochemistry and interpreting biochemical laboratory data for clinical decision-making.

CLO3 
Explain the principles and applications of medical genomics, pharmacogenomics, and epigenetics in precision medicine.

CLO4 
Explain the principles and applications of medical transcriptomics, phenomics, and metabolomics in understanding health, disease, and personalized healthcare.

3.
How to organize learning experiences to develop the knowledge or skills stated in number 2 and how to measure the learning outcomes

	PYCS 202
	Teaching and learning experience management
	Learning outcomes 

measurements

	
	
	Formative
	Summative

	
	Lecture in class
	Exercise in class/ homework
	Individual/group

work assignment
	Case-based study/ PBL
	Virtual/simulation/ scenario learning
	Quiz
	OSPE/Discussion
	Presentation
	Written

examination
	OSPE/Oral examination
	Presentation
	Performance assessment using rubric score

	CLO1 Describe application of biochemistry in aspects of clinical biochemistry.
	(
	–
	
	(
	–
	–
	(
	–
	(
	–
	–
	–

	CLO2 Describe the applications of analytical biochemistry and interpreting biochemical laboratory data for clinical decision-making.
	(
	–
	(
	–
	–
	–
	(
	–
	(
	–
	–
	–

	CLO3 Explain the principles and applications of medical genomics, pharmacogenomics, and epigenetics in precision medicine.
	(
	–
	(
	–
	–
	–
	(
	–
	(
	–
	–
	–

	CLO4 Explain the principles and applications of medical transcriptomics, phenomics, and metabolomics in understanding health, disease, and personalized healthcare.
	(
	–
	(
	–
	–
	–
	(
	–
	(
	–
	–
	–


Section 4 Lesson Plan and Evaluation

1.
Lesson Plan (Tuesday, 1-4 pm) 
	Wk
	Date
	Time
	Topic/Details
	Number of hours
	Teaching Methods
	Instructors

	
	
	
	
	Lecture
	Practice
	
	

	1
	6 Jan 26
	13.00-16.00
	Introduction to applied biochemistry in pharmacy practice 
	3
	0
	Lecture and class discussion
	Jiraphun

	2
	13 Jan 26
	13.00-16.00
	Clinical biomarker
	3
	0
	Lecture and class discussion
	Wacharapol

	3
	20 Jan 26
	13.00-16.00
	Cellular senescence biomarker
	3
	0
	Lecture and class discussion
	Wanvisa

	4
	27 Jan 26
	13.00-16.00
	Principles of epigenetics
	3
	0
	Lecture and class discussion
	Wanvisa

	5
	3 Feb 26
	13.00-16.00
	Application of epigenetic in health and disease
	3
	0
	Lecture and class discussion
	Wanvisa

	6
	10 Feb 26
	13.00-16.00
	Transcriptomics in health and diseases
	3
	0
	Lecture and class discussion
	Wanvisa

	7
	17 Feb 26
	13.00-16.00
	Genetic engineering in health and disease
	3
	0
	Lecture and class discussion
	Jiraphun

	8
	10 Mar 26
	13.00-16.00
	Principles of Pharmacogenomics
	3
	0
	Lecture and class discussion
	Supharat

	9
	17 Mar 26
	13.00-16.00
	Bioinformatics in applied biochemistry
	3
	0
	Lecture and class discussion
	Supharat

	10
	24 Mar 26
	13.00-16.00
	Medical metabolomics in health and diseases
	3
	0
	Lecture and class discussion
	Khanit

	11
	31 Mar 26
	13.00-16.00
	Clinical biochemistry: Liver function test
	3
	0
	Lecture and class discussion
	Wanvisa

	12
	7 Apr 26
	13.00-16.00
	Clinical biochemistry: Kidney function test
	3
	0
	Lecture and class discussion
	Supharat

	13
	21 Apr 26
	13.00-16.00
	Clinical biochemistry: Lipid profiles and cardiac function test
	3
	0
	Lecture and class discussion
	Wacharapol

	14
	28 Apr 26
	13.00-16.00
	Cell technology in health and disease
	3
	0
	Lecture and class discussion
	Khanit

	
	
	
	Number of hours per semester
	42
	0
	
	


2.
Plan for Assessment of Expected Course-Level Learning Outcomes (CLOs)

2.1
Measurement and Evaluation of learning achievement



A.
Formative Assessment


Formative assessment is conducted to monitor students' learning progress and provide feedback for continuous improvement. The results are not included in the final course grade. Assessment methods include quizzes, class discussions, exercises, homework, case-based learning activities, and feedback on assignments and presentations.

B. 
Summative Assessment




(1) Tool and weight for measurement and evaluation
	Learning Outcomes
	Measurement Method
	Weight

(Percentage)

	
	Written

examination
	OSPE/Oral

examination
	Presentation
	Performance assessment using rubric score
	

	CLO1 Describe application of biochemistry in aspects of clinical biochemistry.
	(
	–
	–
	(
	30

	CLO2 Describe the applications of analytical biochemistry and interpreting biochemical laboratory data for clinical decision-making.
	(
	–
	–
	(
	30

	CLO3 Explain the principles and applications of medical genomics, pharmacogenomics, and epigenetics in precision medicine.
	(
	–
	(
	(
	20

	CLO4 Explain the principles and applications of medical transcriptomics, phenomics, and metabolomics in understanding health, disease, and personalized healthcare.
	(
	–
	(
	(
	20


(2) Grading Rules 

The final course grade shall be determined from the cumulative weighted scores obtained from all summative assessments, which account for 100% of the course grade. Formative assessments, including quizzes and class participation, are intended to monitor students’ learning progress and provide constructive feedback for improvement; therefore, their results shall not be included in the calculation of the final course grade.

For each course offering, the course committee shall select one of the following grading methods: (1) grading based on the Minimum Passing Level or (2) standard fixed cut-off grading. The selected grading method shall be approved by the course committee, communicated to students at the beginning of the course, documented in the course specification, and applied consistently to all students in the same cohort. The two grading methods shall not be combined within the same course offering.

Method 1: Minimum Passing Level–Based Grading

The Minimum Passing Level (MPL) shall be established using the Modified Angoff method. A panel of qualified instructors shall independently estimate the probability that a minimally competent student would answer each examination item correctly. The ratings shall subsequently be reviewed and discussed by the panel, and the mean rating for each item shall be calculated. The sum of the mean item ratings, expressed as a percentage of the total examination score, shall constitute the MPL for that examination.

Where multiple summative examinations are administered, the overall course MPL shall be calculated by weighting the MPL of each examination according to its assigned contribution to the final course grade. A student whose overall weighted score is below the established course MPL shall receive a grade of F. For students whose scores are at or above the MPL, the grade boundaries for D, D+, C, C+, B, B+, and A shall be determined using the faculty-approved MPL grade-conversion procedure. The MPL, score distribution, proposed grade boundaries, and final grade assignments shall be reviewed and endorsed by the course committee before the grades are officially announced.

Method 2: Standard Fixed Cut-off Grading

When the standard fixed cut-off method is selected, final letter grades shall be assigned according to the following score ranges:

	Grade
	Final score (%)
	Academic result

	A
	80.00–100.00
	Pass

	B+
	75.00–79.99
	Pass

	B
	70.00–74.99
	Pass

	C+
	65.00–69.99
	Pass

	C
	60.00–64.99
	Pass

	D+
	55.00–59.99
	Pass

	D
	50.00–54.99
	Pass

	F
	<50.00
	Fail


The final weighted score shall be calculated before the grade is assigned. Any rounding of scores shall be performed consistently in accordance with the criteria approved by the course committee. Grade boundaries shall not be adjusted for individual students after the selected grading method has been applied.

(3) Measurement and evaluation


Students' achievement of the CLOs will be evaluated through formative and summative assessments. Summative assessment will be used to determine the final course grade. The course committee will select either (1) criterion-referenced grading based on the Minimum Passing Level (MPL) established using the Modified Angoff method or (2) standard fixed cut-off grading (A = 80–100, B+ = 75–79.99, B = 70–74.99, C+ = 65–69.99, C = 60–64.99, D+ = 55–59.99, D = 50–54.99, F < 50). The selected grading method will be applied consistently to all students and in accordance with Mahidol University regulations.


2.2 
Re-examination (if the course allows any.)

Students who receive a grade of D or higher shall be considered to have passed the course. Students who receive a grade of F shall be considered to have failed the course and shall be required to re-enroll, unless a re-examination is permitted under the applicable course and university regulations. The assignment of X and I grades, as well as the procedures for re-examination and grade appeals, shall comply with the relevant Mahidol University regulations.

3.
Students’ Appeal

Students may submit an appeal regarding teaching, assessment, or grading to the course coordinator. All appeals will be reviewed by the course committee in accordance with the Faculty of Pharmacy and Mahidol University regulations, and the results will be communicated to the students accordingly.

Section 5 Teaching Resources

1.
Required Texts


1) Rodwell VW, Bender DA, Botham KM, Kennelly PJ, Weil PA. Harper's Illustrated Biochemistry. 32nd ed. New York: McGraw-Hill Education; 2023.


2) Baynes JW, Dominiczak MH. Medical Biochemistry. 6th ed. Philadelphia: Elsevier; 2023.


3) Rifai N, Horvath AR, Wittwer CT, editors. Tietz Textbook of Laboratory Medicine. 7th ed. St. Louis: Elsevier; 2023.


4) Jameson JL, Fauci AS, Kasper DL, Hauser SL, Longo DL, Loscalzo J, editors. Harrison's Principles of Internal Medicine. 22nd ed. New York: McGraw-Hill; 2024.


5) Strachan T, Goodship JA, Chinnery PF. Genetics and Genomics in Medicine. 3rd ed. Boca Raton: CRC Press; 2024.


6) Glick BR, Pasternak JJ, Patten CL. Molecular Biotechnology: Principles and Applications of Recombinant DNA. 6th ed. Washington, DC: ASM Press; 2022.


7) Kumar V, Abbas AK, Aster JC. Robbins & Cotran Pathologic Basis of Disease. 11th ed. Philadelphia: Elsevier; 2023.

2.
Suggested Materials


Reference Books


1) Nelson DL, Cox MM. Lehninger Principles of Biochemistry. 9th ed. New York: W.H. Freeman; 2025.


2) Kumar V, Abbas AK, Aster JC. Robbins & Cotran Pathologic Basis of Disease. 11th ed. Philadelphia: Elsevier; 2023.


3) Brunton LL, Hilal-Dandan R, Knollmann BC, editors. Goodman & Gilman's The Pharmacological Basis of Therapeutics. 14th ed. New York: McGraw-Hill; 2023.


Clinical Practice Guidelines and Professional Resources


4) National Center for Biotechnology Information (NCBI). Available from: https://www.ncbi.nlm.nih.gov

5) National Human Genome Research Institute (NHGRI). Available from: https://www.genome.gov

6) PharmGKB: Pharmacogenomics Knowledgebase. Available from: https://www.pharmgkb.org

7) MedlinePlus Genetics. Available from: https://medlineplus.gov/genetics

Scientific Databases


8) PubMed. Available from: https://pubmed.ncbi.nlm.nih.gov

9) Scopus. Available from: https://www.scopus.com

10) ClinicalTrials.gov. Available from: https://clinicaltrials.gov
3.
Other Resources (if any)


None.

Section 6 Evaluation and Improvement of Course Implementation

1.
Analysis and Evaluation of Course Implementation 

A. Data for Analysis 


Assessment of teaching effectiveness based on student evaluation scores, comments and interview and assessment through peer observations.

B. Course Effectiveness Evaluation


At the end of the course, students will evaluate the course effectiveness by answering the assessment form.

2.
Revision Process and Improvement Plan for Course Effectiveness

At the end of every academic year, course coordinator will hold a meeting and gather the opinions from the teaching team about the summary of course effectiveness evaluation, teaching evaluation and student achievement. The issues for improvements cover teaching and learning methods, course contents and sequences, assessment tools.

3.
The self-assessment report of the course 

Within 30 days after the end of the semester, the course coordinator shall convene a meeting of the course management committee and teaching staff to undertake the following activities:

3.1 Prepare a comprehensive course report summarizing the overall course performance based on the analysis of the data described in Section 1.
3.2 Evaluate the strengths, areas for improvement, and challenges encountered during course implementation, particularly in cases where the intended learning outcomes or course objectives were not fully achieved.

3.3 Develop an action plan for continuous improvement in the subsequent academic year, including revisions to course content, instructional materials, assessment methods, and learning activities to ensure their relevance, currency, and alignment with contemporary educational and professional practice requirements.


Appendix
1.
Relations between the course and the program
Table 1 Relations between the course and the PLOs

	
	PLOs

	
	PLO1
	PLO2
	PLO3
	PLO4
	PLO5

	PYCS202 Applied Biochemistry
	1
	–
	–
	–
	5


Table 2 Relation between CLOs and PLOs
	
	PLOs

	
	PLO1
	PLO2
	PLO3
	PLO4
	PLO5

	CLO1 Describe application of biochemistry in aspects of clinical biochemistry.
	1.1, 1.3
	–
	–
	–
	5.1

	CLO2 Describe the applications of analytical biochemistry and interpreting biochemical laboratory data for clinical decision-making.
	1.1, 1.3
	2.2
	–
	–
	5.1, 5.2

	CLO3 Explain the principles and applications of medical genomics, pharmacogenomics, and epigenetics in precision medicine.
	1.2, 1.4
	–
	–
	–
	5.1

	CLO4 Explain the principles and applications of medical transcriptomics, phenomics, and metabolomics in understanding health, disease, and personalized healthcare.
	1.2
	–
	3.1
	–
	5.1, 5.2
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