
Course Syllabus 
MBNS 751 Research Methods in Cellular and Molecular Neuroscience 

Academic Year 2/2025 
 
Course ID and Name: MBNS 751 Research Methods in Cellular and Molecular Neuroscience 
Course Coordinator:  Assoc. Prof. Sujira Mukda 
 Tel: 02-441-9003-7 ext. 1206 / 1437 
 E-mail: sujira.muk@mahidol.edu  
Instructors: 

1. Assoc. Prof. Dr. Sujira Mukda 
2. Asst Prof. Dr. Jiraporn Panmanee 
3. Asst. Prof. Dr. Narisorn Kitiyanant 
4. Asst. Prof. Dr. Alisa Tubsuwan 
5. Asst Prof. Dr. Natee Jearawiriyapaisarn 
6. Asst Prof. Dr. Phatchariya Phannasil 
7. Dr. Siraprapa Boobphahom 
8. Dr. Nopphon Petchyam 

Supporting Staff: 
1. Ms. Somsong Phengsukdaeng 

Credits:  2 (1-2-3) 
Curriculum:  Doctor of Philosophy Program in Neuroscience (elective course) 
Semester offering: Second semester  
Pre-requisites:  None 
Course learning outcomes (CLOs): 
Upon completion of this course, students are able to: 

1. Demonstrate knowledge of ethical standards and regulations in neuroscience research. 
(Aligned with PLO1(P)) 

2. Apply advanced knowledge of cellular and molecular neuroscience to design experiments 
that reflect current trends in the field. (Aligned with PLO2(P)) 

3. Critically evaluate scientific literature within the field of cellular and molecular neuroscience, 
assessing experimental methodologies and data interpretation. (Aligned with PLO3(P)) 

4. Work effectively as part of a team, demonstrating leadership and collaborative skills in group 
projects. (Aligned with PLO4(P)) 

5. Evaluate and interpret experimental results using appropriate statistical methods and 
communicate findings clearly. (Aligned with PLO5(P)) 

  



Alignment of teaching and assessment methods to course learning outcome: 
Course learning outcome Teaching method Assessment method 

1. Demonstrate knowledge of 
ethical standards and regulations 
in neuroscience research. 

1. Lecture 
2. In-class discussion 
3. Assignments/ Exercises 

1. Assessments/ exercises 
2. In-class discussion 

2. Apply advanced knowledge of 
cellular and molecular 
neuroscience to design 
experiments that reflect current 
trends in the field. 

1. Lecture 
2. In-class discussion 
3. Assignments/ Exercises 
4. Hands-on practice 

1. In-class discussion 
2. Assessments/ exercises 
3. Oral presentation 
4. Laboratory performance 

3. Critically evaluate scientific 
literature within the field of 
cellular and molecular 
neuroscience, assessing 
experimental methodologies and 
data interpretation. 

1. Lecture 
2. In-class discussion 
3. Hands-on practice 

1. Assessment / exercises 
2. Laboratory performance 
3. In-class discussion 
4. Oral presentation 

4. Work effectively as part of a 
team, demonstrating leadership 
and collaborative skills in group 
projects 

1. In-class discussion 
2. Assignments/ Exercises 
3. Hands-on practice 

1. Assessment / exercises 
2. Laboratory performance 
3. In-class discussion 

5. Evaluate and interpret 
experimental results using 
appropriate statistical methods 
and communicate findings 
clearly. 

1. In-class discussion 
2. Assignments/ Exercises 
3. Hands-on practice 

1. In-class discussion 
2. Assessments/ exercises 
3. Oral presentation 
4. Laboratory performance 

Course description: 
The in-depth knowledge of the research design and methods used in the cellular and molecular 

neuroscience research; the experimental design, data analyses and interpretations; presentations of the 
research results; techniques to analyze the anatomical and chemical changes of the cells, proteins, or 
genes in the nervous system 

ความรู้เชิงลึกของการออกแบบการวิจัยและวิธีการที่ใช้ในการวิจัยทางประสาทวิทยาศาสตร์ระดับเซลล์และโมเลกุล 
การออกแบบการทดลอง การวิเคราะห์ข้อมูล และแปลผล การนำเสนอผลงานวิจัย เทคนิคในการวิเคราะห์การเปล่ียนแปลง
ทางกายวิภาคและเคมีของเซลล์โปรตีนหรือยีนในระบบประสาท 
Course schedule: 
Date: Monday-Friday 
Time: 09:00-16:00 
Venue:  Lecture: A409(1), A107(2), A207-01(3) Institute of Molecular Biosciences. 

Lab: TBA  



Schedule 
MBNS 751 Research Methods in Cellular and Molecular Neuroscience 

Lecture: 17 April 2026 – 30 April 2026 & 22 May 2026 
Course Coordinator: Assoc. Prof. Sujira Mukda 
Tel: 02-441-9003-7 ext. 1206, 1437 
E-mail: sujira.muk@mahidol.ac.th  

 Date Time Topic Lecturer 

 17 April 2026 10.00-10.30 L0: Course orientation Sujira(1) 

1 20 April 2026 09.00-11.00 L1: Viral vectors and their applications Narisorn(2) 

2  13.00-15.00 L2: Downstream processing and virion analytics Narisorn(2) 

3 21 April 2026 09.00-12.00 Lab: Viral vector I Narisorn/ Jiraporn 

4  13.00-16.00 Lab: Viral vector II Narisorn/ Jiraporn 

5 22 April 2026 09.00-12.00 Lab: Viral vector III Narisorn/ Jiraporn 

6  13.00-16.00 Lab: Viral vector IV Narisorn/ Jiraporn 

7 23 April 2026 10.00-12.00 L3: Genetic modification, Genome editing, and 

CRISPR 

Alisa(1) 

8  13.00-16.00 Lab: Genome editing Alisa 

9 24 April 2026 09.00-12.00 L4: Next-generation sequencing technologies and 

their applications in neuroscience 

Natee(3) 

10  13.00-16.00 L5: Transcriptomics in neuroscience research Natee(3) 

11 27 April 2026 13.00-15.00 L6: Enzyme kinetics and their applications Nopphon(3) 

12 28 April 2026 10.00-12.00 L7: Fluorescence-based techniques for cellular 

molecular analysis 

Siraprapa(3) 

13  13.00-15.00 L8: Flow cytometry in neuroscience research Narisorn(3) 

14 29 April 2026 10.00-12.00 L9: Metabolomics in neuroscience research Phatchariya(3) 

15  13.00-15.00 Lab: Metabolomics Phatchariya 

16  15.00-16.00 Lab: Next-generation sequencing  Natee 

17 30 April 2026 10.00-12.00 L10: Proteomics in neuroscience research Jiraporn(3) 

18   13.00-15.00 L11: Discussion: Current research in cellular and 

molecular neuroscience  

Sujira(3) 

 22 May 2026 13.00-16.00 Student Presentation 
(will be joined with MBNS 752 Research Methodology in 

Cognitive Neuroscience, MBNS 658 Animal Experimentation in 
Neuroscience, and MBNS 659 Microtechniques in Neuroscience 

Research courses) 

Teaching Staff(2) 



Assessment Criteria: 
Assessment Criteria Assessment Method Scoring Rubric 

Assignments / Quiz (50%) 1. Report 
2. Quiz 

1. Comprehension 

Laboratory performance (20%) 1. Direct observation  
2. Practical examination  
3. In-class discussion  

1. Ability to follow procedure or 
to design a procedure for 
experiment  

2. Use of equipment 
3. Working area and safety 
4. Group work 

Problem-based learning 
presentation (20%) 

1. Presentation 
2. In-class discussion 

1. Ability to apply knowledge to 
solve research problems 

2. Ability to answer questions 
Class attendant (10%) 1. Number of classes signed in 

1. Direct observation 
1. Class participation 

 
Student’s achievement will be graded using symbols: A, B+, B, C+, C, D+, D and F based on the criteria as 
follows: 

Percentage Grade Description 
85-100 A Excellent 
80-84 B+ Very good 
70-79 B Good 
60-69 C+ Fairly good 
50-59 C Fair 
45-49 D+ Poor 
40-44 D Very poor 
< 40 F Fall 
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