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Life at the cellular level



There are hundreds of different cell types in the human body

Sperm cell and egg cell

Blood cells

Neuron

Cardiac muscle cellFibroblasts

Our bodies contain 40 trillion cells

All cells originate from a single first cell.
They have the same (or almost the same) genetic material



There are millions of different cells on Earth…



All living organisms descend 
from the first cell, which 
appeared on Earth four billion 
years ago

© 2000 by Geoffrey M. Cooper

All cells share the same basic 
structure and function



How do cells function?

How do defects in cell function lead to disease?

How to synthesize knowledge
How to write a literature review. Originality and plagiarism.

How to read and take notes
How to examine existing knowledge critically. How to evaluate 
information.

How to study critically

Knowledge

Practical skills
Microscopy, subcellular fractionation

Bioinformatics

Transferable skills

How do we know? (How do we investigate biological systems?)



Academic integrity

Independent initiative
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Biology I

A. Lectures: Tuesday 14:00–15:00, Wednesday 16:00–18:00
Attendance: Academic
Content: Course material presented by instructors
Assessment: Final examination, 75% of the course grade

B. Tutorials: Monday 09:00–12:00
Attendance: Compulsory
Monday
Content: Discussion of topics covered in lectures and clinical applications, with active student 
participation
Preparation: Study the corresponding chapter covered in lectures

C. Laboratory sessions: Tuesday 09:00–12:00
Attendance: Compulsory; two groups 
Content: Practical laboratory exercises supervised by instructors
Preparation: Read the laboratory manual before the session
Assessment: Short quiz or assignment. Together with the small-group teaching assignment, 
this contributes 25% of the course grade

D. Small-group teaching: Tuesday 1/12, 09:00 – 12:00
Attendance: Compulsory
Content: Analysis of a selected topic with active student participation
Preparation: Read the study guide and corresponding chapter
Assessment: Literature review assignment, included in the laboratory grade
Beware of plagiarism and uncritical AI use!



Course Schedule

eclass - Documents

https://eclass.upatras.gr/courses/MEDEN104/



Contact

eClass eclass.upatras.gr

Email lygerou@upatras.gr
esakk@upatras.gr

Courses → Medicine → MEDEN  → Biology I (MEDEN104)





Course syllabus
Alberts chapters (or 
equivalent Cooper 
chapters)

Topic

Chs. 1, 4   ZL
Introduction to molecular cell 
biology; proteins

Ch. 5   GDStructure and function of DNA 
and chromosomes

Ch. 7   GDFrom DNA to proteins

Ch. 8   GD
Gene regulation

Ch. 6   VR
DNA replication

Ch. 6   VRDNA repair and genome editing

Ch. 15   ZLIntracellular compartments

Ch. 16   ZLCell communication

Ch. 17   AKCytoskeleton

Chs. 18, 19   VRCell division and meiosis
Control of cell number
Apoptosis

Textbooks
Essential Cell Biology (B. Alberts, D. Bray et al.)
The Cell: A Molecular Approach (G. M. Cooper and R. E. 
Hausman)

Other textbooks

Biology (Campbell, Reece et al.)

Recombinant DNA (J. D. Watson et al.)
Molecular Biology of the Gene (J. D. Watson et al.)
Campbell Essential Biology (Simon et al.), among others

Ch. 20   AKFrom cells to tissues: stem cells 
and tissue regeneration



Next class

Today, at 16:00
Tomorrow, Wednesday 30/9, at 16:00

Lecture by ZL, Chapter 1

Preparation

1. On the course eClass page, examine the image on the home page and 
answer:
What does it show? Which cells and subcellular structures can you 
identify? Which microscopy method was used? What are heterochromatin, 
the nucleolus and replication foci?

2. On the course eClass page, under Links (on the left),
watch the animation Inner Life of a Cell (music version)
if you are keen to learn more, watch the full narrated version



Some animations

https://www.youtube.com/watch?v=7Hk9jct2ozY

https://www.youtube.com/watch?v=wJyUtbn0O5Y&l
ist=PLb2pcm6vvX6g_OBlqS4bATMZRRC8MLpDy

https://www.wehi.edu.au/wehi-tv/dna-break-repair-by-
homologous-recombination/?utm_source=chatgpt.com


