
Cellular Division-cells split to 
make more cells



Why do cells divide?

Asexual

Growth
Repair

Sexual

To stay 
small for 
metabolism Reproduction



Why divide?…that depends
Mitiosis
• Produces identical somatic

(body) cells with a full set of 
chromosomes

• For growth 
• Replacement/Repair of 

damaged cells
• Maintain small cells size for 

efficient metabolism 
• Asexual reproduction that 

produces clones.

Meiosis
• Produces gamete cells

(egg/sperm) with a half 
set of chromosomes

• For sexual reproduction 
producing genetically 
different offspring



Interphase

Mitosis (nucleus divides)

Cell Cycle- life cycle of the cell

-chromosomes unwound as 
‘spaghetti’ chromatin
-chromosomes being ‘read’ to 
make protein
-chromosomes copied to prep 
for mitosis division



Mitosis
• cellular division that makes 2 identical diploid (2N) 

daughter cells

-chromosomes are copied
-they all line up in the middle
-they all pull apart into new cells. 



How do cells divide?
Mitosis
-Chromosomes copy 
(replicate) 
-all chromosomes line 
up in the middle of cell
-and pull apart 
-Cell fluid (cytoplasm) 
splits
-Cells pinch to make 2 
new daughter cells



Interphase-
-Inter = between
divisions 

Mitosis-nuclear division (PMAT)

Prophase
(First)
• Copied 

chromosomes 
coil up

• Nuclear 
membrane 
dissolves

• Spindle fibers 
form

Metaphase
(Middle)
• Spindle fibers 

push 
chromosomes 
to the equator 
(cell middle)

Anaphase
(Apart)
• Spindle fibers 

pull apart 
sister 
chromatid 
copies

Telophase
(End)
• Nuclear 

membrane 
reforms

• Chromosomes 
uncoil

• Cell begins to 
pinch into 2 
cells

Cytokinesis-cell 
fluid splits



Spindle Fibers- protein 
threads that move 
chromosomes

Chromatin-loose 
unwound 
chromosomes

Sister Chromatids-2 copies of 
the same chromosome

Homologous chromosome 
pairs-chromosomes w/ same 
genes but not same alleles 
(one from mom & one from 
dad)

How many? 
Draw & Label



Gene- part of a chromosome 
that codes for a specific trait

G gG g

Allele- alternative forms of a 
gene (dominant & recessive 
forms) 

Homologous pair of 
chromosomes-share same 
genes but not necessarily 
identical alleles (one from mom 
& one dad)

Sister chromatids-identical 
copies of a chromosome



Asexual reproduction
• Reproducing by mitosis 

(aka-binary fission-bacteria)
• Offspring are identical 

genetic clones



Why pass only ½ the DNA?



Egg Production Sperm Production

Zygote-fertilized egg

n

2n



Sexual 
reproduction 
increases 
genetic diversity 
and chances for 
survival!

Evolution!



Why N? Species have different chromosome #s
What trend do you notice…?

1/2 from mom
1/2 from dad

Diploid (2N)=  full set  of 
chromosomes in somatic
body cells

Haploid (1N)=1/2 set of 
chromosomes in gamete 
sex cells (egg/sperm)

Total # is 
always 
even

Body Gamete
# of 

chromosomes

7

17

19

21

23

39



Diploid (2N) body 
cells

4 genetically 
different 
Haploid 
gamete cells

Mitosis Meiosis

2 Identical
Diploid body cells

Diploid (2N) body 
cells



How do cells divide?
Meiosis
-Chromosomes copy
-line up in the middle of 
cell in Homologous 
PAIRS
-PAIRS Pull apart 
-Divide again with 
chromosomes pulling 
apart
-Cells pinch to make 4 
daughter cells (each with 
half or haploid DNA) 



Meiosis • Two divisions
• Homologous 

chromosomes line 
up 

• Cross over-swap 
DNA

• Homologous pairs 
split

• Second division 
sister chromatids 
split

• 4 different (1N) 
gametes (egg or 
sperm)

I

II

Mitosis vs



Homologous Chromosome pairs line up randomly 
causing Mendel’s Law of Independent Assortment

Parent

GgYy

Gamete

GY

gy

Gy

gY



Crossing 
Over
• Homologous Chromosomes tangle & swap genetic 

material
• Increases genetic diversity to allow for independent 

assortment of alleles
• w/o crossing over, traits on same chromosome 

would always be inherited together. 



Crossing over
• Homologous 

Chromosomes swap 
genetic material

• Increases genetic 
diversity to allow for 
independent assortment 
of alleles



Crossing 
over!



Law of Independent 
Assortment = Every trait 
is passed down at random 
independently of every 
other 

Rr passed independent of 
Yy such that a RrYy 
parent could pass...
RY 
Ry 
rY
ry



Mitosis Meiosis

Diploid (2n) Haploid 
(1n)

Homologous 
chromosome 
pairs line up & 
split

Then a second 
division to split 
sister chromatids 

All chromosomes 
line up and Sister 
Chromatids split 





Done with Notes!







Trisomy #21= Down Syndrome



Website for this 
image

http://www.nature.com/scitable/content/meiosis-35062


Onion Root Cells



INTERPHASE
I/PMAT

Between divisions; cell 
metabolizing



DNA coils into chromosomes
Nuclear membrane begins to
dissolve

PROPHASE
I/PMAT



Replicated DNA coils 
up into chromosome 
X’s that are really 2 
copies of same 
chromosome



Sister Chromatids
Chromatid-identical 
copy of a chromosome 
created for cell division

Centromere-coil of 
protein holding 
chromatids together 
until cell division.



METAPHASE

chromosomes line up on cell 

‘equator’ pushed by spindle 
fibers

I/PMAT



ANAPHASE Spindle fibers pull apart sister 
chromatids to opposite sides of 
cell

Spindle fibers-
threads that pull 
apart 
chromosomes

I/PMAT



TELOPHASE
cell reorganizes-chromosomes
unwind, cell/nuclear 
Membranes reform

I/PMAT



Animal cells pinch in 
two cleavage furrow

Cytokinesis-division of cytoplasm/organelles

Plant cells build new 
cell wall (cell plate)

2 Identical Daughter Cells 
result



Onion Root Cells



Mitosis Meiosis



Mitosis Meiosis

Diploid (2n)
Haploid 
(1n)

Homologous 
chromosomes

line up & split 

Sister 
Chromatids

line up & split 



Meiosis

• Cell division that results in 4 haploid 
gamete cells

• Purpose-sexual reproduction 
• 2 divisions; 1st homologous chromosomes 

split & 2nd sister chromatids split

psychology.wikia.com





www.uhh.hawaii.edu/~ronald/392/Mitosis.JPG



http://www.dartmouth.edu/~cbbc/courses/bio4/bio4-lectures/images/mitosis.JPG



Cancer • = Normal cells mutate and 
divide (by mitosis) out of 
control making a tumor
clump of cells

• Tumor cells don’t function, 
only starve normal cells

• Can move (in blood/lymph) 
and create new tumors in 
other locations

• Must be cut out (surgery) or 
killed with chemicals/energy 
(chemo/radiation) 

A B

C D

tumor



encognitive.com

mycanceradvisor.com

medicalook.com

Cancer



A. Interphase
B. Mitosis

CELL 
CYCLE



What are the 2 structures called?

What does their name mean about 
them?

What is the genotype for this person 
for the gene indicated with B�s?



http://www.dartmouth.edu/~cbbc/courses/bio4/bio4-lectures/images/mitosis.JPG

Sister 
chromatids 
line up and 
split

Protein 
synthesis (cell 
metabolism)



MITOSIS nuclear division

Interphase





How do you get 1/2 from each parent?
Meiosis!=

cell division 
resulting in 4 
haploid (1N) 
gamete cells 
(egg/sperm)







Crossing over during meiosis
-homologous chromosomes swap portions to 
increase genetic diversity. 



Karyotype=

Diagram of genome 
for analysis of 
chromosomal 
mutations

Used in diagnosis of 
Down�s syndrome 
which is the result of 
trisomy in pair #21







Variation!



What type of mutation is this?

What was the original amino acid?  What is the new amino 
acid?  Use your code sheet.

Original strand               à New strand



Interphase-
Phase of active 
cell processing; 
DNA genes are 
making protein   
–DNA replicates 
just before 
mitosis
-Inter = between
divisions 

Mitosis-nuclear division 
(PMAT)









Main Stages of Cell Life Cycle
1-Interphase

Protein Synthesis
Replication

2-Mitosis
Cell Division



Mitosis Steps
1. Chromosomes 

copy & coil up
2. Move to the middle
3. Sister chromatids 

pulled apart
4. Cell fluid split into 

2 identical body 
cells

5. Chromosomes 
uncoil to resume 
protein synthesis

1

2

3

4

5


