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WHERE ARE THE GENES?





DNA to Chromosome





Human Karyotype





CELL DIVISION



PURPOSE OF CELL DIVISION

1. Asexual reproduction

2. Multicellularity



Binary Fission





MITOSIS AND 
CYTOKINESIS















MEIOSIS



Overview



Prophase I







Prophase I









How meiosis contributes to genetic 

diversity based on the figure below? 





SEXUAL REPRODUCTION









ANIMAL PRODUCED GAMETES BY MEIOSIS WHILE PLANTS 
PRODUCE GAMETES BY MITOSIS.



SEX CHROMOSOME AND 
SEX DETERMINATION



X-Y System:

The male has one X chromosome and one Y chromosome.

Females are homogametic. Males are heterogametic. 

X-0 System (Insects)

X0 insect is male; XX insect is female 

The ratio between X chromosomes and the number of 

autosomal sets determine sex 

 1:2 ratio is male  2:2 ratio is female 

Z-W System (Birds and Fish)

 ZZ is male  ZW is female 

 Homogametic  Heterogametic

Haplodiploid System (Bees)

Males – produced from unfertilized eggs

Females – worker bees and queen bees – produced from 

    fertilized eggs



SEX DIFFERENCE MAY 
DEPEND ON THE 
ENVIRONMENT



SEX IS CONTROLLED BY 

1. Temperature (i.e. American alligator)

- 7 to 12 days

- < 30 degrees C produce all female offspring

- >34 degrees C produce all male offspring

- TRPV 4 (thermosensitive protein)

2. Behavior

▪ Clownfish are protandrous hermaphrodites



PROBLEM:
Some organisms, for example some kinds of salmon, are naturally tetraploid; 
their somatic cells contain four sets of chromosomes and thus four copies of 
each homolog. During meiosis I in germ cells, the four homologs form two pairs 
(bivalents) randomly, and thus two random homologs segregate into each 
daughter cell. Suppose a tetraploid salmon has 100 chromosomes in each of its 
somatic cells.

a. How many different types of chromosomes are present in this species?

b. How many chromosomes will each germ cell contain after meiosis I? How many 
chromatids?

c. How many chromosomes are in the gametes of this organism? (What is n?)

d. If no crossing-over were to take place, how many genetically different eggs could a 
female salmon produce, assuming (correctly) that each chromosome in each set of 
four differ in the alleles of some genes?
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