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Chapter Concepts
• Genetics in the 21st century is built on a rich 

tradition of discovery and experimentation 

stretching from the ancient world through the 

19th century to the present day.

• Transmission genetics is the general process by 

which traits controlled by genes are transmitted 

through gametes from generation to 

generation.

• Mutant strains can be used in genetic crosses to 

map the location and distance between genes 

on chromosomes.

• The Watson-Crick model of DNA explains how 

genetic information is stored and expressed.  

This is the foundation of molecular genetics.



Chapter Concepts
• Recombinant DNA technology revolutionized 

genetics, was the foundation for the Human 

Genome Project, and generated new fields that 

combine genetics with information tech.

• Biotechnology provides genetically modified 

organisms and their products that are used across 

a wide range of fields including agriculture, 

medicine, and industry.

• Model organisms used in genetics research are 

now utilized in combination with recombinant 

DNA technology and genomics to study human 

disease.

• Genetic technology is developing faster than the 

policies, laws, and conventions that govern its use.



Genetics Has a Rich and 

Interesting History



• Domestication
• 8000 – 1000 BC

• Plants

• Animals

• Genetic variants from wild populations

• Selective breeding

• Hippocratic School of Medicine

(500 – 400 BC)

• On the Seed

• Humors

• Aristotle (384 – 322 BC)

• “Vital Heat”

• Shaped the menstrual blood to form 

the fetus





• 1600 – 1850

• 1600’s proposed idea of Epigenesis

• Mid-1600’s invention of microscope

• Visualize sperm and egg for 1st time 

• Theory of Preformation

• Humunculus

• 1830 – Cell Theory/disprove 

Spontaneous Generation

Paris, 1694



• Darwin and Evolution
– Sailed the world making 

observations and 

collecting samples

– Witnessed the diversity 

and similarities in different areas

– 1859 - Wrote On the Origin of the 

Species

– Ideas of natural selection 

unknowingly supported hereditary 

passage of desirable/undesirable 

traits.



• Mendel and Inheritance
– Austrian monk grew peas in the 

monastery gardens

– Noticed patterns among the 

generations of plants

– Performed cross-pollination

– Allowed self-pollination



• Darwin and Mendel

• Darwin’s geological, geographical, 

and biological observations

• Mendel’s observation of 

inheritance from one generation to 

another
• Heredity and Development were 

dependent on genetic information

• What would a conversation 

between the 2 of them 
sound (look like)?



What would a conversation 

between the 2 of them sound 

(look like)?

Using what you know about 

Darwin and Mendel:

 Adopt the role of one of the 

scientists
You have read the paper 

published by the other scientist

Explain these discoveries relate 

to one another to assist in our 

understanding of evolution 
and genetics.



PART 2

Genetics Progressed from 

Mendel to DNA in Less 

Than a Century



Mendel’s Work on Transmission of 

Traits

• Use of QUANTITATIVE data analysis

• Predictable inheritance patterns

• Controlled by a pair of factors

• These factors separate from each other 

when gametes formed

• Paper published in 1866 but ignored until 

1900

• Foundation of Genetics



Chromosome Theory of Inheritance: 

Uniting Mendel and Meiosis

• Advances in microscopy

– Visualize and identify chromosomes

– Diploid number – somatic cells

– Haploid number - gametes

• Describe chromosome

– Mitosis

– Meiosis 

• Sutton and Boveri

– Noted behavior of chromosomes during meiosis

– Chromosome Theory of Inheritance



Genetic Variation

• Work with Drosophila 

melanogaster

• Study of mutant 

variants

– Eye color

– Gene control

• Phenotype

• Genotype 

• Use of mutant genes 

– Mechanism to locate 

genes on 

chromosomes
Chromosome 9



The Search for the Chemical Nature 

of Genes:  DNA or Protein
• Avery, MacLeod, McCarty



Discovery of the Double 

Helix Launched the Era of 

Molecular Genetics



The Structure of DNA and RNA

• 1953

• Watson, Crick & Wilkins

• Franklin



Gene Expression:  From DNA to 

Phenotype

• Central Dogma of Biology



Proteins and Biological Function

• 1 of 4 main Organic Macromolecules

• Diversity of Proteins

• Amino Acids

– 20 DIFFERENT A.A.’s

– Structural diversity

• Enzymes

– Proper structure

is VITAL for 

function



Linking Genotype to Phenotype: 

Sickle Cell Anemia

A Case Study




