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Lesson1 scenario
biology

1
TASK

WARM-UP:
SPECULATION AND BRAINSTORMING
In a classic episode of Star Trek, the Immunity Syndrome (1966), a colossal
bacterium engulfs a starship. It is then destroyed before it can reproduce. Is
this scenario biologically accurate?

Ancient China is known for its various technological advancements; and yet,
the discovery of cells came about in Europe. Speculate why that was the case.

2
TASK

IN GROUPS OF THREE, USE ONLINE MEDIA
TO FILL IN THE MISSING INFORMATION
ON THE EMERGENCE OF THE CELL THEORY
For nearly 200 years after their discovery, cells were
thought to be part of a continuous membrane system in
multi-celled organisms, not separate entities. By the
........, vastly improved lenses brought cells into much
sharper focus. ............, a botanist, was the first
to identify a plant cell nucleus. ......................,
another botanist, hypothesized that a plant cell is
an independent living unit even when it is part of a
plant. .............. compared notes with the zoologist
.................., and both concluded that the tissues
of animals as well as plants are composed of cells and
their products. Together, the two scientists recognized
that cells have a life of their own even when they are
part of a multi-celled body. Another insight emerged
from physiologist ................, who studied how cells
reproduce—that is, how they divide into descendant cells.
Every cell, he realized, had descended from another
living cell. These and many other observations yielded the
generalizations that today constitute the Cell Theory. As
with every ........... theory, it has remained (and always
will be) open to revision if new data do not support it.
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3a
TASK

3b

SUMMARIZE THE INFORMATION
THAT YOU HAVE PROCESSED IN EXERCISE 2.
The Cell Theory is founded upon four generalizations. List them.

TASK

By whom was the Cell Theory first articulated?

What scientific advancement made the first discoveries related to cells
possible?

Whose work made the first articulation of the Cell Theory possible?
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4a
TASK

LOOK AT THE VISUAL IMPRESSIONS
OF CELLS SHOWN BELOW
In groups of three, use online media to answer the following questions.

1

3
2
Which of these cells are prokaryotic?

Which of these cells are eukaryotic?

Which of these are plant cells?

Which of these are animal cells?

Which of these cells are bacterial cells?
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4a
TASK

LOOK AT THE VISUAL IMPRESSIONS
OF CELLS SHOWN BELOW
Where are the following located? Caption the images as appropriate.

Cytoplasm
Nucleus
DNA
Plasma membrane
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4a
TASK

LOOK AT THE VISUAL IMPRESSIONS
OF CELLS SHOWN BELOW
Where are the following located? Caption the images as appropriate.

Cytoplasm
Nucleus
DNA
Plasma membrane

Source: Wikipedia.org / Public domain
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4a
TASK

LOOK AT THE VISUAL IMPRESSIONS
OF CELLS SHOWN BELOW
Where are the following located? Caption the images as appropriate.

Cytoplasm
Nucleus
DNA
Plasma membrane

Source: Wikipedia.org / Public domain
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4b

LOOK AT THE VISUAL IMPRESSIONS
OF CELLS SHOWN BELOW

TASK

In groups of three, use online media to answer the following questions.

1

Which of these cells are prokaryotic?

2

Which of these cells are eukaryotic?

3

Which of these are plant cells?

4

Which of these are animal cells?

5

Which of these cells are bacterial cells?
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5a
TASK

NOW THAT YOU HAVE RESEARCHED
CELL STRUCTURE ONLINE, READ THE FOLLOWING
TEXT AND FILL IN THE MISSING INFORMATION.
DO ADDITIONAL RESEARCH IF NEEDED
The Basics of Cell Structure
The ....... is the smallest unit that shows the properties
of life, which means it has a capacity for ..............,
.........., ......., and ............... The interior of
a ................... is divided into various functional
compartments, including a nucleus. ................. are
usually smaller and simpler; none has a nucleus. Cells
differ in size, shape, and activities. All cells start
out life with a plasma membrane, a DNA containing region,
and cytoplasm: A ................... is the cell’s outer
membrane. It separates metabolic activities from events
outside of the cell, but does not isolate the cell’s
interior. Water, carbon dioxide, and oxygen can cross it
freely. Other substances cross only with the assistance of
membrane proteins. Still others are kept out entirely. All
eukaryotic cells start life with a ......... This doublemembraned sack holds a eukaryotic cell’s DNA. The DNA
inside prokaryotic cells is concentrated in a region of
cytoplasm called the ......... ......... is a semi fluid
mixture of water, sugars, ions, and proteins between the
plasma membrane and the region of DNA. Cell components
are suspended in cytoplasm. For instance, ............,
structures on which proteins are built, are suspended in
cytoplasm. Are any cells big enough to be seen without the
help of a microscope? A few. They include the “yolks” of
bird eggs, cells in watermelon tissues, and the eggs of
amphibians and fish. These cells can be relatively large
because they are not too active metabolically. Most of their
volume simply acts as a warehouse.
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5b
TASK

ANSWER THE FOLLOWING QUESTIONS

1

What are the characteristics of life that all cells exhibit?

2

What is the layer that helps to maintain cellular homeostasis
called?

3

Which cells contain DNA inside a nucleus?
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6a
TASK

GROUP PRESENTATIONS
In groups of three, use online media and other available resources
to prepare a short (5 – 8) minute presentation on the following topics.
Pay particular attention to the keywords. Present your findings
to the class. During your presentation, the remaining (inactive) groups
fill out the cell feature Table 1 in 6b.

Group

Topic

Keywords to focus on

1

Prokaryotic cells

DNA, biofilm, bacteria,
archaeans, diversity

2

Eucariotic cells
and their Organellae

golgi body, vesicles,
mitochondrion, chloroplast,
vacuole, ribosome peroxisome

3

The nucleus

Nuclear envelope, nucleoplasm,
nucleolus, chromatin,
chromosome, endomembrane

4

Cell surface
specialization

Primary cell wall, secondary
cell wall, cuticle,
extracellular matrix, osmosis,
hypertonicity, hypotonicity

The cytoskeleton

Microtubules, microfilaments,
intermediate filaments, motor
proteins, ATP (adenosine
triphosphate), eukaryotic
flagella, pseudopod.

5
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6b
TASK

DATA EXTRACTION AND ORGANIZATION
Listen to the presentations given by your colleagues. Extract the relevant
information and fill out the following table. Listen carefully, as not all of the
content in the presentations is relevant to the table. Be sure to ask questions
when in doubt. If your colleagues are unable to answer, the teacher should
provide guidance.

Table 1

Summary of Typical Components of Prokaryotic and Eukaryotic Cells
Cell
Components

Main
Functions

Bacteria,
Archaea

Encoding of hereditary information

˅

Eukaryotes
Protists

Fungi

Plants

Animals

˅

˅

˅

˅

Cell wall
Plasma membrane
Nucleus
DNA
Nucleolus
Ribosome
Endoplasmic
reticulum (ER)
Golgi body
Lysosome
Mitochondrion
Hydrogenosome
Photosynthetic
pigments
Chloroplast
Central vacuole
Bacterial
flagellum
Eukaryotic
flagellum or
cillium
Cytoskeleton

* Known to be present in some species.
** One or two lipid bilayers surround the DNA of some species.

12

Lesson1 scenario
biology

7
TASK

DATA ANALYSIS
Using what you have researched, review Table 1, then explain how
abnormal dynein could cause the observed effects.

An abnormal form of the motor protein dynein causes the
Kartagener syndrome, a genetic disorder characterized by
chronic sinus and lung infections. Biofilms form in the
thick mucus that gathers in the airways, and the resulting
bacterial activities and inflammation damage tissues. This
also affects reproductive cells in affected men who can
produce sperm but are infertile (Figure 1). Some of these
men were able to become fathers after a doctor injected
their sperm cells directly into the eggs of the female.

Figure 1
Source: Brooks and Cole 2008.

ANSWER:
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8
TASK

9
TASK

MATCH EACH CELL COMPONENT
WITH ITS FUNCTION

mitochondrion

protein synthesis

chloroplast

association with ribosomes

ribosome

ATP by sugar breakdown

Smooth ER

shipment and sorting

Golgi body

sipid assembly

rough

photosynthesis

HOMEWORK
During this class, we have discussed how certain technological advancements
(e.g. better lenses in microscopes) have facilitated scientific discoveries (e.g.
cell structure). Based on your own research, write a paper of 600 – 1500
words on how some technological breakthroughs have enabled another
discovery in biology, medicine, or biochemistry.
Be sure to cite relevant materials.
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