Classification and Biodiversity Revision	-	Principles of Classification
1. 	The classification system consists of a hierarchy starting with domain. List the taxonomic groups in order from largest to smallest. 

2.	A species is often defined as: ‘a group of organisms with similar characteristics that interbreed to produce fertile offspring’. Describe some limitations of this definition. 



3. 	Give reasons why it is often difficult to assign organisms to any one species or to identify new species.




4. 	Explain how DNA sequencing or DNA profiling and/or gel electrophoresis can be used to distinguish between species and determine evolutionary relationships. 






5. 	Give three ways in which scientists validate new evidence supporting the accepted scientific theory of evolution. 



6. 	Describe some of the evidence for the three-domain model of classification as an alternative to the five-kingdom model. 
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1. 	The classification system consists of a hierarchy starting with domain. List the taxonomic groups in order from largest to smallest. 
Domain, Kingdom, Phylum, Class, Order, Family, Genus, Species
2.	A species is often defined as: ‘a group of organisms with similar characteristics that interbreed to produce fertile offspring’. Describe some limitations of this definition. 
· Differences between species are often not obvious. May have analogous structures. 
· Sexual dimorphism – male/female of the same species look very different. 
· Different species can interbreed to produce fertile hybrid offspring. 
· Many organisms reproduce asexually or haven’t been/can’t be observed breeding e.g. fossils. 
3. 	Give reasons why it is often difficult to assign organisms to any one species or to identify new species.
· We no longer have a simple definition of a species that is totally accurate in all cases (see question 2).
· Previously unknown species are being discovered all the time, there are millions of different species. Less than half have been identified and there is no systematic/international method of study. 
· Scientists often do not agree on how organisms should be classified. 
· There are many organisms which are difficult to classify as they have features from different groups.
4. 	Explain how DNA sequencing or DNA profiling and/or gel electrophoresis can be used to distinguish between species and determine evolutionary relationships. 
· DNA sequencing determines the sequence of bases in a DNA molecule. 
· DNA profiling looks at the pattern of bands produced by cutting DNA with restriction enzymes.
· Different sized DNA strands can be separated by gel electrophoresis – smaller fragments travel faster and further through the gel. 
· Comparisons can be made between different DNA sequences by looking at the patterns of bands produced when the DNA is cut by restriction enzymes (DNA profiling) or direct sequence comparisons (DNA sequencing). 
· More related species have a more recent common ancestor have more similar sequences/band patterns. 
5. 	Give three ways in which scientists validate new evidence supporting the accepted scientific theory of evolution. 
· Peer review process
· Publication in scientific journals
· Presentation/evaluation of data at scientific conferences
6. 	Describe some of the evidence for the three-domain model of classification as an alternative to the five-kingdom model. 
· Archaea have DNA wound round histone proteins like Eukaryota, Eubacteria do not. 
· Archaea membranes have lipids in their cell membranes that are different from Eubacteria & Eukaryota
· Archaea and Eukaryota do not have peptidoglycan cell walls like Eubacteria. 
· Archaea have sensitivity to different antibiotics than Eubacteria. Eukaryota are not antibiotic-sensitive. 
· Some Archaea are methanogens, Eubacteria and Eukayota are not. 
· Some Eubacteria carry out chlorophyll-based photosynthesis, Archaea cannot. 
