
*Tape 11.2 Interactivity on to page 51*

1. Why are chromosomes an important part 
of the cell cycle?

2. Why do plant cells make a cell plate during 
cell division?

3. What kind of molecule does DNA code for? 

4. Which organelle performs 
apoptosis/programmed cell death?



Chromosomes During Mitosis

Parent Cell

Daughter 
Cells

Chromosomes 
have to 
replicate, so 
that each 
daughter cell 
has the SAME 
DNA  





• Unit 5 Assessment

• Friday, February 7th

• So far we have covered 
objectives 1-7

• Today: 8-12

Logistics



• Which science class should you 
take next year?

Course Registration



• The class recommended for most 
sophomores who would like to 
eventually take chemistry is 
chem/phys lab methods

General Registration



• The following are trends 
regarding registering for 
chemistry:

General Registration



•B or better in Biology

•69% of students with a B or better in S1 
of Biology got a B or better in 
Chemistry the next year.

•C+ or below in Biology

•18% of students with a C+ in S1 of 
Biology got a B- or higher in Chemistry 
the next year.

General Registration



•B or better in Semester 2 of 
Geometry
•58% of students with a B or better in S2 
of Geometry during biology year got a 
B or better in Chemistry the next year.

•C+ or below in Semester 2 Geometry
•3% of students with a C+ in S2 of 
Geometry got a B- or higher in 
Chemistry the next year.

General Registration



•B or better in Semester 2 of Algebra 2

•90% of students with a B or better in S2 of 
Algebra 2 during biology year got a B or 
better in Chemistry the next year

•C+ or below in Semester 2 of Algebra 2

•44% of students with a C+ in S2 of Algebra 
2 got a B- or higher in Chemistry the next 
year

General Registration





• What do HISTONE hands look 
like?

Brain Warm-up



• What is the difference 
between chromosomes, sister 
chromatids, and homologous 
chromosomes?

Brain Warm-up



DNA - Humans
SISTER CHROMATIDS

1 CHROMATID

HOMOLOGOUS 
CHROMOSOMES



• Why do cells need to replicate?

Brain Warm-up



Cells Need to Replicate…
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Cells Need to Replicate…
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Cells Need to Replicate…
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What is IPMATC?



Interphase



Mitosis - PROPHASE



Mitosis - METAPHASE



Mitosis - ANAPHASE



Mitosis - TELOPHASE



Cytokinesis



• Mitosis hand motion

Brain Warm-up



Product of Mitosis

Parent Cell Daughter Cells



Cell Differentiation
• Every multicelled organism starts 

as 1 cell which differentiates into 
many cell types:



Cell Differentiation
• Differentiation: process by which 

cells become specialized to 
perform certain functions



Cell Differentiation
• The most incredible part of 

differentiation is that 1 cell leads 
to all of the cell types that your 
body will need, what do we call 
cells that can turn into specialized 
cells?

• STEM CELLS are unspecialized 
cells that can differentiate into 
specialized cells



Cell Differentiation
• Differentiation happens 

throughout the life of an 
organism, but the majority 
happens during development



Cell Differentiation
• Zygote: 1 cell, the fertilized egg



Cell Differentiation
• Blastocyst: a hollow ball of cells, 

with a cell cluster inside (~12 days) 



Cell Differentiation
• Embryo: early developmental stage, 

after blastocyst, before fetus (~11 
weeks)



Cell Differentiation
• Fetus: late developmental stage 

before birth (~40 weeks)



Cell Differentiation
• The types of stem cells at various 

stages of development, and life, 
change 

• To understand this you will be 
completing a brief reading activity



Cell Differentiation
• During the zygote stage the stem 

cells are said to totipotent; 
capable of becoming any cell type, 
including the placenta



Cell Differentiation



Cell Differentiation
• Why might stem cell therapy be 

controversial?

• https://www.youtube.com/watch?v
=dIy-zCaFaWw

https://www.youtube.com/watch?v=dIy-zCaFaWw


Intermission



Cell Division
• Mitosis is part of cell division

• Should the body be in control 
of cell division?

• WHY?



Cell Division
• The body MUST be in control 

of cell division, and the entire 
cell cycle

• What kind of molecule does 
the body use to control this 
function?



Cell Division
• Regulatory proteins keep the cell cycle 

normal
• Inhibitory proteins; stop the cell cycle
• Stimulating proteins; progress the cell 

cycle:
• Growth factors: signals from outside 

the cell that stimulate cell division
• Cyclins: control the timing of the cell 

cycle (cyclins build up and cause 
mitosis to happen)



Cell Division and Repair
• This is part of how an injury is 

signaled to do a lot of cell division



Cell Division and Repair

• Cells at the edge of an injury, and 
cells in certain organs, are stimulated 
to divide rapidly by proteins

new bone cells



Cell Division
• What kinds of cells might 

need to divide more often 
than others?



Cell Division
• Skin, bones, intestinal, blood, hair, 

etc.



Cell Division
• What SHOULD happen to a 

cell that stops responding to 
regulatory proteins?



Cell Division
• Apoptosis: programmed cell 

death



Cell Division
• WHAT WOULD HAPPEN IF CELLS 

DIVIDED UNCONTROLLABLY?



Cancer
• Uncontrolled cell division can 

cause a tumor, a mass of 
abnormally dividing cells 



Cancer Formation: A Closer Look

1. A cell begins to divide 
abnormally.



Cancer Formation: A Closer Look

1. A cell begins to divide 
abnormally.

2. Cells produce a tumor 
and start to displace 
normal cells and tissues.



Cancer Formation: A Closer Look

1. A cell begins to divide 
abnormally.

2. Cells produce a tumor 
and start to displace 
normal cells and tissues.

3. Cancer cells move to 
other parts of the body.  



Cancer
• https://www.youtube.com/watc

h?v=IeUANxFVXKc

https://www.youtube.com/watch?v=IeUANxFVXKc


Cancer
• Cells that have gone rogue, cancer cells, 

have different structures than healthy cells



Cancer
• Cancer cells have different 

structures than healthy cells



Cancer
• Cancer cells have different 

structures from healthy cells



Cancer
• Benign tumors remain stable



Cancer
• Malignant tumors grow quickly 

and can metastasize (spread), 
affecting healthy tissue functions



Cancer
• Malignant tumors grow quickly 

and can metastasize (spread), 
affecting healthy tissue functions



Cancer
• Why are malignant tumors 

bad? How do they affect the 
entire organism?



Cancer
• Why are malignant tumors 

bad? How do they affect the 
entire organism?

• If cells/tissues/organs 
aren’t able to function, 
it disrupts homeostasis
in the organism



Cancer
• What would cause 

uncontrolled cell division to 
begin?



Cancer
• When genes that code for 

regulatory proteins get 
messed up (mutated), then the 
proteins are messed up 
(mutated), and cells can begin 
dividing uncontrollably



Cancer



Cancer
• One really 

important gene is 
p53, which codes 
for a protein that 
triggers 
apoptosis in 
abnormal cells



Cancer
• Another really 

important gene is 
BRCA1, which 
codes for a 
protein that 
triggers 
apoptosis in 
abnormal cells



Cancer
• These mutations can be caused by 

carcinogens (substances that can 
produce cancer)



Cancer
• In your group think of carcinogens 

you encounter during life



Carcinogens



Carcinogens



Cancer
• New treatments aim to target 

only the cancer cells



Cancer
• Treatments aim to kill the cancer 

cells, but also tend to kill 
surrounding cells, and cells that 
have fast division

• This causes uncomfortable side 
effects: 
https://www.youtube.com/watch?
v=BmFEoCFDi-w

https://www.youtube.com/watch?v=BmFEoCFDi-w


Cancer
• Decades of research have led to 

the current understanding of 
cancer, and researchers continue 
looking for new ways to prevent, 
and treat cancer: 
https://www.youtube.com/watch?
v=22lGbAVWhro

https://www.youtube.com/watch?v=22lGbAVWhro


Cancer
• New treatments: 

https://www.youtube.com/watch?
v=gWuJdUJsLuo

https://www.youtube.com/watch?v=gWuJdUJsLuo


Cancer Video

Let’s learn how the cell 
cycle can lead to cancer:

https://www.youtube.com/
watch?v=lpAa4TWjHQ4

https://www.youtube.com/watch?v=lpAa4TWjHQ4


Cancer

For more information, 
please visit the American 
Cancer Society website: 

Cancer.org


