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And Meiosis



First 3 billion years 



First 3 billion years 

Opportunities:



First 3 billion years 

Sun, CO2

Opportunities:



First 3 billion years 

Sun, CO2

No herbivores
Opportunities:



First 3 billion years 

Sun, CO2

soil

No herbivores
Opportunities:



First 3 billion years 

Costs:



First 3 billion years 

DryCosts:



First 3 billion years 

Dry

Gravity 

Costs:
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Q:How do populations adapt to the conditions? 
A: Variation + Natural Selection = Adaptation

Q: How can you get a lot of genetic assortment, fast?
A:  Sexual Reproduction

Q: What is the first step in a life cycle that leads to the 
random combination of two individuals genes?
A: Meiosis



If an organism (genetic line) is to conquer a new condition, 
the organism needs to change





LEARNING GOALS FOR TODAY!

▪Describe the difference between sister chromatids and 
homologous chromosomes

▪Explain how meiosis creates genetic variation and 
produces gametes

▪Know where meiosis takes place in humans and plants

▪Visualize the changes that happen to chromosomes & 
chromatids during meiosis

▪Compare and contrast mitosis and meiosis



WHAT DO WE 
MEAN BY 

“PLOIDY LEVEL”?

The number of sets of 

chromosomes in a cell

Diploid (2n): 2 sets (most of our 
cells!)

Haploid (n): 1 set (our gametes!)

Polyploid: 3 or more sets (plants!)



What would our ploidy level be if we inherited 
every chromosome from both of our 

parents?

Hint: we are 2n (diploid)



What would our ploidy level be if we inherited 
every chromosome from both of our 

parents?

Hint: we are 2n (diploid)

Answer: We would be 4n (tetraploid)



GAMETES

Meiosis produces 
haploid gametes

“Sex cells” or sexual 
reproductive cells

Egg or Sperm



WHERE DOES 
MEIOSIS OCCUR 

IN ANIMALS?

Females 

Gamete: Eggs 

Location: Ovaries

Males

Gamete: Sperm

Location: Testes 



WHERE DOES 
MEIOSIS OCCUR 

IN PLANTS?
Some plants have both male and 

female structures on the same flower 
“Monoceious vs. Dioecious”

Females 

Gamete: Ovules

Location: Ovary

Males

Gamete: Pollen Grain/Sperm

Location: Anther



HOMOLOGOUS 
CHROMOSOMES AND SISTER 

CHROMATIDS

 Please take a minute to catch up with 
your group on the distinction between 
homologous chromosomes and sister 
chromatids. What do you remember? 

What are you still confused about?



Original Cell (2n)

One copy of 
chromosome, 

originally came 
from mother

Made up of just one 
chromatid

One copy of 
chromosome, 

originally came 
from father

Made up of just 
one chromatid

KEY TERMINOLOGY
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Indian Muntjac Deer
Muntiacas muntjak

6 chromosomes
(2 sets of 3)

Diploid
We have 22 + 

sex chromosomes total
They have 3 total

INDEPENDENT 
ASSORTMENT

Metaphase I



SOURCE OF GENETIC DIVERSITY: 

CROSSING OVER

Exchange of genetic material during 

synapsis (Prophase I) between maternal 

and paternal chromosome

Pieces of maternal and paternal 
homologous chromosomes are swapped

▪ Nonsister chromatids exchange genes 
(recombine) 

▪ Creates non identical sister chromatids 
(recombinant), new combinations of 
alleles



MITOSIS VS. 
MEIOSIS

Products of MITOSIS

2 daughter cells

Identical

2 sets of chromosomes (Diploid)

Products of MEIOSIS

4 daughter cells

NOT identical

1 set of chromosomes (Haploid)





MITOSIS

▪ All inside one person
▪ “Maternal” and “paternal” refers to THEIR parents

Original Cell 
(2n)

After 
Synthesis

(2n)
After Mitosis

(2 x 2n)

“Maternal” 
chromosome

(from mother of 
person undergoing 

mitosis)

“Paternal” chromosome
(from father of person undergoing 

mitosis)



Original Cell 
in Ovaries or 

Testes
 (2n)

After 
Synthesis

(2n)

After Crossing 
Over in Prophase I

(2n)

After Meiosis I 
(2 x 1n)

After Meiosis II
(4 x 1n – These are EGGS or SPERM)

MEIOSIS
▪ Still all inside one person; “maternal” and “paternal” still refers to THEIR parents
▪ If the gametes combine after this, fertilization & mitosis start again

“Paternal” chromosome
(from father of person undergoing meiosis)

“Maternal”







Draw a line at the change
From 2n to n



2n

n



http://www.youtube.com/watch?v=f8Nn-MNC1ik


QUIZ

https://play.kahoot.it/#/k/6547c6e5-9682-4e1e-b4a0-7f619d88789a

