
1. Clicker Attendance
• Launch your Top Hat app on your smart phone, or load the 

TopHat.com website, or text to the course phone number.

3. To Opt-OUT of being called upon
• Name Card with red stripe means 

you Opt-OUT (can Opt-OUT 3 times)

Doug

2. Sit with your group in lecture & lab
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Biology Learning Objective

• Explain how mitosis works and its genetic outcomes.
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3.4 Do eukaryotes produce new cells 

the same way as bacteria?



Cells Make More Cells



Cells Make More Cells

Which phase of mitosis, why?



Cells Make More Cells

red actin

green tubulin

blue DNA

one cell in mitosis



Fig. 3.19 A. from R. W. Leavitt, et al., 1971; Cytogenetics/Wisconsin State Laboratory of Hygiene; C Devika Subramanian
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X YExplain?



Fig. 3.19 A. from R. W. Leavitt, et al., 1971; Cytogenetics/Wisconsin State Laboratory of Hygiene; C Devika Subramanian
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X YExplain?





90 chromosomes



X Y

Fig. 3.19 A. from R. W. Leavitt, et al., 1971; Cytogenetics/Wisconsin State Laboratory of Hygiene; C Devika Subramanian
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Typical Bacteria Have One Chromosome

a bacterial genome



X Y

Fig. 3.19 A. from R. W. Leavitt, et al., 1971; Cytogenetics/Wisconsin State Laboratory of Hygiene; C Devika Subramanian
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Humans Have 46 Chromosomes

diploid human

male genome

46 chromosomes

22 pairs + X and Y

Why does NCBI say humans have more than 23 chromosomes?



X Y

Fig. 3.19 A. from R. W. Leavitt, et al., 1971; Cytogenetics/Wisconsin State Laboratory of Hygiene; C Devika Subramanian
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Chromosomes are Wound Up DNA

one chromosome #12



X Y

Fig. 3.19 A. from R. W. Leavitt, et al., 1971; Cytogenetics/Wisconsin State Laboratory of Hygiene; C Devika Subramanian
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Chromosomes are Wound Up DNA

one chromatid



X Y

Fig. 3.19 A. from R. W. Leavitt, et al., 1971; Cytogenetics/Wisconsin State Laboratory of Hygiene; C Devika Subramanian
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Chromosomes are Wound Up DNA

What would a 
chromosome 

look like prior 
to DNA 

replication?



X Y

Fig. 3.19 A. from R. W. Leavitt, et al., 1971; Cytogenetics/Wisconsin State Laboratory of Hygiene; C Devika Subramanian
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Do both cells replicate the same way?
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This photo must have been taken during which 
stage of the cell cycle?

A. G1

B. S

C. G2

D. Mitosis



Fig. 3.20 modified from Rieder ,Cole and Waters
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Explain?





Nuclear Division

Fig. 3.20 modified from Rieder ,Cole and Waters
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Which phase of mitosis, why?



Nuclear Division

Fig. 3.20

prophase

modified from Rieder ,Cole and Waters
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Nuclear Division

Fig. 3.20

prophase

metaphase

modified from Rieder ,Cole and Waters
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Nuclear Division

Fig. 3.20

prophase

metaphase

anaphase..

prophase

metaphase anaphase..

modified from Rieder ,Cole and Waters
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Nuclear Division

Fig. 3.20

prophase

metaphase

anaphase..

prophase

metaphase anaphase..

modified from Rieder ,Cole and Waters

Copyright © 2015 by AM Campbell, LJ Heyer, CJ Paradise. All rights reserved.

..telophase
telophase



Nuclear Division

Fig. 3.20 modified from Rieder ,Cole and Waters
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Mitosis Mechanism

Fig. 3.21 modified from  Cimini et al., 2006b
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Explain?





Mitosis Mechanism

Fig. 3.21

match the term 
with the image

telophase

metaphase

anaphase

modified from  Cimini et al., 2006b
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Mitosis Mechanism

Fig. 3.21

match the term 
with the image

telophase

metaphase

modified from  Cimini et al., 2006b
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anaphase



Mitosis Mechanism

Fig. 3.21

match the term 
with the image

modified from  Cimini et al., 2006b
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anaphase

telophase

metaphase



Mitosis Mechanism

Fig. 3.21 modified from  Cimini et al., 2006b
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Table 3.5 Steps in typical eukaryotic cell cycle. 
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Table 3.5

Table 3.5

name the stages and describe what happensExplain?



Table 3.5 Steps in typical eukaryotic cell cycle. 
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Table 3.5

Table 3.5



Shoot a series of photos to 
create a flip-book of all your 

group’s shoes performing 
MITOSIS. 


Then Show & Tell on screen

Little more advanced ->
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