
	  

	   	  

 Mitosis Meiosis 

Number of nuclear divisions 1 2 

Number of cells produced 2 4 

Chromosome complement (diploid or 
haploid) 

diploid haploid 

Type of cell produced (gamete or somatic 
cell) 

somatic gamete 

Are cells produced genetically identical or 
genetically different from one another? 

identical different 

Purpose of process? 
growth, repair, 
replacement 

production of 
gametes 

 Chromosomes are the structures found in the nucleus that carry the 
genetic code from one generation to the next. 

Chromosomes are made of two chemicals: DNA (this is where the 
genetic code is) and protein (helps to package DNA into nucleus). 

A gene is a section of a chromosome that controls a particular trait. 

Alleles are different forms of a gene. 

For example: Humans inherit 23 chromosomes from each parent.  
Each chromosome carries certain genes.  Let’s say that the gene that 
controls tongue rolling ability is carried on chromosome #8.  There 
are two alleles for the tongue rolling gene: one allele for tongue 
rolling ability and one allele for the inability to roll one’s tongue.  
Each person would inherit 2 alleles – one on each of their 
chromosome #8. 

Protein synthesis occurs in 2 steps: 

• Transcription = mRNA is built using DNA as pattern; nucleus 
• Translation     = protein is built on the ribosome 

*** The process is identical in prokaryotes and eukaryotes except 
prokaryotes don’t have a nucleus, so transcription just occurs in 
the cytoplasm. 

 

Protein Production: 

 

ribosome ---à rough ER ---à Golgi apparatus ---à final destination 

 

Patterns of genetic inheritance include: 

• Dominant/recessive 
• Codominance 
• Incomplete dominance 
• Sex-linkage 
• Polygenic inheritance 
• Multiple alleles 

 

 

	  
Interphase: 

Chromosomes 
replicate. 

Prophase: 

Nuclear 
membrane 

breaks 
down. 

Metaphase: 

Chromosomes 
line up along 
the equator. 

Anaphase: 

Sister 
chromatids 
separate. 

Telophase: 

Nuclear 
membrane 

reforms 
producing 2 

nuclei. 

	  

	  

	  

	  

	  

DNA replication occurs during interphase of mitosis.  DNA 
replication is when chromosomes build identical copies of 
themselves.  The genetic code is preserved because each half of the 
DNA strand acts as a template for the formation of the 
complementary strand. 
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Mutations: changes in the DNA of an organism that may or may not 
affect the organisms phenotype; mutations are the way new traits show 
up in a population.  Most of the time mutations are harmful, but every 
once in a while, a beneficial trait is created. 

Chromosome mutations: 

• Deletion – a section of a chromosome is missing 
• Duplication – a section of a chromosome is repeated 
• Translocation – a piece of one chromosome breaks off and 

attaches to a non-homologous chromosome 
• Inversion – a piece of a chromosome is reinserted upside down 
• Nondisjunction – when a pair of chromosome doesn’t separate; 

results in an extra chromosome or too few chromosomes 

Gene mutations: 

• Point mutation – replacement of a single nucleotide for another 
o Missense – puts one wrong amino acid in a protein 
o Nonsense – shortens a protein 
o Silent – has no effect on the protein that is produced 

• Frameshift mutation – affects all of the amino acids beyond 
the point of the mutation 

 

Selective breeding (artificial selection) is when humans choose 
individuals to breed so that they get certain traits in their offspring. 

Genetic engineering refers to manipulating the DNA of an organism. 

  

population -à community --à ecosystem -à biome -à biosphere 

• biotic = living (animals, plants, bacteria, etc.) 
• abiotic = nonliving (rocks, water, temperature, soil, etc.) 

 

Energy flow through an ecosystem: 

plants (producers) --à herbivores (primary consumers) --à carnivores   
(secondary 
consumers) 

Biological interactions in a community: 

• Competition – when organisms try to utilize the same resource 
• Predation – when one organism eats another 
• Symbiosis – a long-term relationship between organisms of 

different species 
o Parasitism – one organism benefits, the other is harmed 
o Mutualism – both organisms benefit 
o Commensalism- one organism benefits, the other is 

unaffected 

Nonnative species – an organism that humans introduced into an area 

 

Limiting factor – any factor that prevents a population from increasing 
indefinitely (food, predators, soil nutrients, etc.) 

 

Evidence for evolution includes:    

• Fossils 
• Anatomical similarities (bone structure) 
• Physiological similarities 
• Universal genetic code (DNA) 
• Embryological similarities 
• Biochemical similarities 

 

Natural selection = the process whereby organisms better adapted to 
their environment tend to survive and produce more offspring; results 
in changes in allele frequencies over time.  (Remember the peppered 
moths!) 

 

Hypothesis – a prediction that is tested through experimentation 

Inference – a logical conclusion drawn from evidence 

Law – description of observed phenomena 

Theory – a group of propositions formulated to explain a group of facts 
or phenomena in the natural world and repeatedly confirmed 
through experiment or observation 

Observation – anything that can be measured or observed with your 
senses. 

 


