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TAXONOMY
The science of identifying, naming 

and grouping organisms.

“Binomial system of classification”
Two Name

American grizzly bear ⇒ Ursus americanus

Polar bear ⇒ Ursus maritimus

Species

Genus Species

Genus

Genus name is 
capitalized, species is not.

When typing use italics, 
when handwriting 
underline.

Rules

Genus = General
Species = Specific

Species: Group of organisms which can interbreed and produce fertile offspring. 
Genus: This part indicates a group of species that are very closely related and share a common ancestor.

Domain

Kingdom

Phylum 

Class 

Order 

Family

Genus 

Species 

General

Specific
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How to REMEMBER??
Dear Kevin Please, Come Over For Great Soup

Stability, cannot just 
change names 

without valid reason.
Each organism has a 

unique name and cannot 
be confused with another.

The names 
can be 

universally 
understood.

Binomial System
WHY???

Rat Rata

Rot
老鼠крыса

Rattus norvegicus

Discontinuous Variation Continuous variation 

(Blood Type) 

O2

O
2

O 2

(Height, Eye color) 

(When variation can be placed 
in distinct categories)

(When variation has a wide 
range of possibilities)

TIP!
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Biological Species Concept
To be classified as the same species, two organisms must 

be able to breed together and produce fertile offspring

Organisms made up of DNA from multiple 
organisms.

Problems? 

Asexually Reproducing Organisms.
Hybrids are NOT always infertile.

(By using the fossil record we cannot tell whether organism 
were able to interbreed to produce fertile offspring). For 
example; wooly mammoth.

Extinct Species.

Speciation 
The process by which a

population is   
separated into two 
groups that can no 
longer reproduce together

Speciation 
Split 

Autosomes

Karyotype

X/X

Karyogram 

Sex chromosomes 

“A picture of the chromosomes 
from an organism, arranged in a 

standard format”

“The number and appearance of 
chromosomes present in a nucleus”

Male Female

Chromosome diversity 
Gender
Prenatal diagnosis Used for 

Take sample from:

Organized according to 
size & Stained

Cells grown 
in culture

With computer software

Amniotic fluid of the foetus. 
Blood sample. 
Chronic Villus sampling.

Most cells in the body are diploid 
(2n) except gametes (sex cells) 

which are haploid (n)  

Different species=Different number of chromosomes

23 chromosomes 
We have got
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Chromosome
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A complete chromosome 
disappeared.

Evolution of 
human chromosome 2

Hypotheses2
I. 

II. Two chromosomes of an earlier 
common ancestor fused. 

6 million years ago

46 48

Split

Centromere
Satellite DNA

Telomere
Telomere DNA

Chromosome 12 genes Chromosome 13 genes
Chimpanzee Chimpanzee

Key

Satellite DNA 
found in location 

other than 
centromere of the 

chromosome

Telomere DNA 
found in location 

other than at the end 
of the chromosome

Satellite DNA

Telomere DNA

2
Human 12

Chimpanzee

13
Chimpanzee

Acrocentric
(centromere near 
one of the poles) 

Metacentric
(centromere in 

the middle)

Chromosome 2 arises from the 
fusion of chromosome 12 and 13. 
Similar length when overlapped.

“Fusion”

Banding 
pattern 
matches

Chimpanzee 
chromosome

Nucleosome

Histone
Single Nucleotide Polymorphisms (SNP’s)

0.4% 4%

The human genome
A catalogue (collection) of all the 

bases it possesses 

Different humas have the 
same genome size. Same 
genes (different version 

or alleles).  Slight 
differences in base 

sequences.

Slight differences:
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“Another way to assess the similarities 
and differences between organisms is 

through their DNA & Proteins”
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For Personalized Medicine 

Hours (Now)Decade (Before) Genome Size
34,557.63,2002,500

Maize
5.12

Escheria Coli Human Australian Lungfish 

Between different organisms the genome size may differ. Some 
organisms have genes for certain things that other organisms do not. 

Depends on definition of complex? Lung fish can survive in severe 
conditions. Humans can send a spaceship to mars.

More Complex ≠ Larger Genome  

A3.1
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A project that aimed to find the base sequence 
(order) of our genome. The order of out ACTG. 

Estimate is 22,000 genes and 3,200,000,000 bases.

Human Genome Project
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