
SEX… 
WHAT IS IT 
GOOD FOR? 

Prepared for 
Clermont County 
Jail Pupil/Inmates 

David B. 
Fankhauser, PhD 
1 October 2019 Rodin’s “The Kiss” was inspired by an ancient Greek sculputure. 



Reproduction: Asexual vs Sexual 
Asexual produces clones of the parent, genetically identical. 

No evolution is possible if the population is genetically homogeneous. 



Common asexual reproduction in plants 

 



Potato sprouts are genetically identical 
to the parent: asexual reproduction  

 



Darwinian Evolution requires a 
large, heterogeneous population. 

 DIVERSE POPULATIONS: 
      have many unusual individuals, some may be better 

suited to environmental stress.   

     The larger the population, the more likely it contains 
these individuals. 

 

 NATURAL SELECTION: 
      prevents reproductive success by those unfit. 

 Those who are fit, will reproduce, and their progeny* 
will carry their genes forward.  This is “reproductive 
success”. 

* Progeny: offspring from parents following reproduction. 



Natural selection requires 
diversity to work. 

 

At one time, the herd of giraffes was diverse, from  short necks  to long necks. 
As the low hanging food supply diminished, those with short necks starved, while those 
with long necks survived.  They were able to produce  long-necked young 
(“reproductive success”). 



DIVERSITY: Four kittens, same parents, 
different traits due to sexual reproduction. 

 

Even though this litter may have come from a single mating, it contains four 
different patterns of fur color.  Sexual reproduction enhancing diversity… 



Darwinian evolution explains 
appearance of antibiotic resistance. 

 

Every time an antibiotic is used, it favors those rare antibiotic resistant 
bacteria.  Thus, the frequency of resistance increases, eventually making the 
antibiotic ineffective. 



How is a genetically heterogeneous 
population created? 

RATE PROCESS DESCRIPTION 

A) SLOW MUTATION The environment causes random changes in 
DNA sequence (mutagenesis), generating 
mutations, and unique individuals carrying these 
mutations are mutants.* 

B) FAST SEXUAL 
REPRODUCTION 

Two individuals each contribute half of their 
genetic makeup, and package it in a gamete.  
These are termed sperm and egg. 
When these unite (fertilization) they form a 
zygote.  This individual will be unique from its 
parents, but carry genes from each. 

*TERM DEFINITION (muta = change; -gen = create; -esis = process) 

Mutagen An agent which can alter the sequence or structure of DNA 

Mutagenesis The process of altering the sequence or structure of DNA. 

Mutation The altered sequence of structure of DNA. 

Mutant An individual carrying an altered sequence or structure of DNA. 



 

Unless you reduce the number of sets of chromosomes, the number would 

increase exponentially.  Therefore MEIOSIS, literally, the “process of reducing”. 



Cycle of Sexual 
Reproduction 

 Adults carry two sets of 
chromosomes (diploid), one set 
from each parent. 

 

 They produce cells in their gonads 
(testes or ovaries) containing a 
single set of chromosomes 
(haploid), called gametes. 

 

 These are eggs and sperm. 

 

 During sexual reproduction, these 
gametes combine (fertilization)  to 
produce a unique diploid 
individual. 



Two critical processes in sexual reproduction 

 MEIOSIS   
     The number of sets of 

chromosomes is 
reduced from two to 
one, forming 
gametes. 

 

 FERTILIZATION 

      Two gametes join to 
form a diploid zygote. 



Summary of sexual reproductive cycle 

 



Diploid vs Haploid 

 Chromosomes In humans: 
 Diploid number = 46 
 Haploid number = 23 
 (I.e., one set of 

chromosomes consists of 23 
individual chromosomes.) 
 

 MEIOSIS  reduces the 
number of sets of 
chromosomes from two 
(diploid) to one (haploid). 
 



What is a 
chromosome? 

 DNA* is 
condensed , 
with the aid of 
proteins into 
chromosomes.  
These are 
located in the 
nucleus. 

 

 
* DNA = “deoxyribonucleic acid” 



 



Human Karyotype: 46 chromosomes 

 



We carry 23 Pairs of chromosomes, 
one of each pair from each parent 

 Chromosomes 
are numbered 1 
through 22, based 
on size. 

 

 Then there are 
two sex 
chromosomes, 
either X or Y. 



Fertilization joins one set of 
chromosomes from each parent. 

 

One set of chromosomes consists of each of the 23 chromosomes. 



Applying 
Karyotyping 

 



There is a 50% chance that a gamete 
will receive a maternal chromosome. 

 



Recombination further increases 
diversity. 

 Pieces of 
chromosomes 
from each 
parent can be 
exchanged 
during meiosis. 



The major benefit 
of sexual 
reproduction is to 
generate a 
heterogeneous 
population upon 
which natural 
selection can act. 

 



 



 


