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Molecular Genetics 

Module code BIO 40404 
 

Module level  Undergraduate 
 

Abbreviation, if applicable  - 
 

Sub-heading, if applicable  - 
 

Courses included in the 
module, if applicable  

- 
 
 

Semester/ term  Even 
 

Module coordinator(s)  Dr. Niken Satuti Nur Handayani, M.Sc. 
 

Lecture(s)  Dr. Endang Semiarti, M.S., M.Sc. 
 

Language  Indonesia 
 

Classification within the 
Curriculum 
 

Elective 

Teaching format/ class 
hours per week during the 
semester  

This course is organised into 1 class and planned to have 
12 to 14 teaching weeks and 2 weeks of examination.  
Each week there is once meeting with time allocation of 
100 minutes. 
 

Workload  Estimated working hour: 2 hours/week. This course 
consists of 2 credits of theory. 
 

Credit points  2-0 credits 
 

Requirements  Genetics (BIO 30401) 
Cellular and Molecular Biology (BIO  
 

Learning goals/ 
competencies  

1. Knowledge and understanding 
a. Able to apply the principles of cell biology, 

mendellian genetics, probability theory, sex 
determination, pedigree concept and inbreeding to 
solve problems in cytogenetics 

b. Have a basic theory and instrumentation 
capabilities, furthermore apply the scientific method 
to conduct research cytogenetics 

c. Conduct a holistic approach to solve problems and 
make plans, benefits, risks, safety, trust and 
environmental impact. 

d. Able to discuss actively and effectively. 
 

2. Ability/intelectual skill 
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a. Capable to access information and communication 

technologies to find solutions in the scientific 
understanding of cytogenetics 

b. Able to plan, conduct, analyze and prepare report 
on cytogenetics 

c. Able to work independently and in groups. 
d. Face a new environment with passion and able to 

adapt in it. 
 

3. Practical skill 
a. Access sequence data from GenBank for genetic 

variation analysis using bioinformatics  
b. Analyse genetic variation of a population using 

free software i.e.  MEGA, MESQUITE, and DnaSP  
 
4. Managerial and transferable skill 

a. Capable to communicate and implement 
researches in cytogenetics for plant, animal and 
human welfare, microbia. 

b. Able to anticipate and solve problems in 
cytogenetics field. 

c. Professionally responsible to scientific ethics and 
the impact of scientific advances in the society. 
 

5. Attitude 
a. Devoted to God Almighty 
b. Appreciating to previous contributors 

(researchers) in cytogenetics 
c. Appreciating the role of experimental plant, 

animals, human, microbia as model in 
cytogenetics 

 
Content  Have knowledge and understanding (Knowledge and 

Understanding) on the basic concepts of the Cellular 
Genetics, the activity of chromosomes during the cell 
cycle and meiosis, the event failed to separate (non 
disjuction) either on autosomes and the sex 
chromosomes and the impact, the genes that play a role 
in cell cycle and the impact in case of mutations in these 
genes, chromosome mutations both changes in the 
number of chromosomes and chromosome structure 
changes, the factors that contribute to the mutation of 
chromosomes, karyotype and benefits, inheritance 
patterns that occur when there are changes in the 
structure of chromosomes, differences euploidi and 
aneuploidy, euploid and aneuploid pattern of inheritance, 
the impact in the event of changes in the structure and 
number of chromosomes, the sex chromosomes systems 
on a wide variety of organisms and mechanisms for 
determining the sex and inheritance patterns that occur, 
special chromosomes (chromosome salivary gland, 
chromosome lampbrush, and B chromosome), the pattern 
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of inheritance outside of the core and the difference with 
the core inheritance pattern, familiar techniques 
developed in cytogenetics and its application in various 
fields. 
 

Study/ exam achievements  Midterm 30 % 
Final Examination 40 %    
Presentation, attendance, and Activity: 30 % 
Practical (elaborate more) 100 % 

• Weekly test 20 % 
• Lab Activity 15 % 
• Lab Report 25 % 
• Final Test 40 % 

 
Forms of media  White board, LCD, video, animation, webinar 
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