1. Taxonomy is the scientific discipline of naming and classifying organisms.

2. Panthera leo is written correctly (African lion)

3. Kingdom, phylum, class, order, family, genus, and species are in the correct order from the most to least comprehensive; thus, genus and species are the most specific.  There are 3 domains (Archaea, Bacteria & Eukarya)…these domains are “larger” and more general than Kingdoms, but are not considered as an option for the questions on your test.  King Phillip Came Over For Grape Soda.  
4. Molecular evidence has recently made it necessary to assign the prokaryotes to either of two current domains (Archaea or Bacteria) rather than assigning all prokaryotes to the same kingdom.  There used to only be Bacteria, but now there is Arachaea AND Bacteria.
5. Monera is an obsolete kingdom (was accepted in 1960s), and has since been replaced with two domains (Archae and Bacteria).

6. Fungi is a kingdom that has organisms that have cell walls and are heterotrophic (they do not photosynthesize and are thus not autotrophic).  Current Kingdoms:  Archaea, Bacteria, Protista, Fungi, Plantae, Animalia.
7. Plantae includes members that are the result of endosymbioses (see pg. 517) that included ancient proteobacterium (protobiotic bacteria) and cyanobacterium (blue-green algae).

8. Bacterial and archaean lineages occur via binary fission (this is how they multiply/reproduce).

9. A, B, & C belong to same class but they have different orders.  D, E, and F belong to same order, but have different families.  Which two would have the greatest degree of structural homology.     B & D   D & F    C & F    A & C    A & B

10. The largest number of shared derived characters could be found among two organisms that are members of the same?   family  domain  class  kingdom  order
11. A bat’s wing and a human hand would be considered as homologous structures – similar but not same; used for same purpose.  If the nuclear DNA of wolves and domestic dogs has a very high degree of homology (VERY similar), then both likely share a recent common ancestor.
12. To add validity while classifying organisms, the process should accurately reflect both the organisms’ GENETIC and EVOLUTIONARY relatedness.  In other words, the best classification systems reflect evolutionary history.

13. Know the correct sequence of events in the origin of life  (assuming the list below are your only choices)

Synthesis of organic monomers

Synthesis of organic polymers

Formation of protobionts

Formation of DNA-based genetic systems

14. Correct order of evolution of life on Earth (if given the options below)

Origin of cyanobacteria

Origin of mitochondria

Origin of chloroplasts

Origin of multicellular eukaryotes

Origin of fungal-plant symbioses

15. A surrounding membrane or membrane-like structure is the defining characteristic that all protobionts have in common.

16. Absolute distinctions between the “most evolved” protobionts and the first living cells are often unclear; however, protobionts cannot perform controlled and precise reproduction as can the first living cells.

17. RNA is likely the first hereditary information because RNA molecules can carry genetic information AND be catalytic.

18. DNA is chemically more stable and replicates with fewer mutations than RNA; this is probably why during the evolution of life on Earth there was a switch to DNA-based genetic systems.
19. Gene duplication (genes being copied) can increase the size of a genome (entire genetic blueprint) over evolutionary time.
20. Genes can act as molecular clocks if they have a reliable average rate of mutation.  Clocks tell time; thus, genes can tell “evolutionary time” assuming the mutation(s) is not too fast or too slow to be documented by fossils.
21. Fossil records extend as far back as 3,500,000,000 years ago

22. Cyanobacteria are free-living cells and were likely the earliest contributors to the formation of the Earth’s oxidizing atmosphere.

23. Iron in ocean water and terrestrial rocks oxidized due to the release of O2 by plants and bacteria while they were photosynthesizing.

24. Know the gases in Earth’s early atmosphere (prior to 2 billion years ago) – especially the gas that was the least abundant (OXYGEN).

25. The relatively short time between intense meteor bombardment and appearance of the first life forms and uncertainty about which gases comprised early Earth’s atmosphere are factors that weaken the hypothesis of abiotic synthesis of organic monomers in early Earth’s atmosphere.  Because the Earth was disturbed frequently and no one knows what types of gases were on Earth, it is unlikely that organic monomers (building blocks with Carbon - living) came about from abiotic (non-living) organisms.  
26. The oldest fossilized cells resemble prokaryotes; thus, this provides the strongest evidence that prokaryotes evolved prior to eukaryotes.

27. The existence of structural and molecular differences between the plasma membranes of prokaryotes and the internal membranes of mitochondria and chloroplasts DOES NOT support the endosymbiotic theory for the origin of eukaryotic cells.

28. Generally, less complicated, but still functional versions of certain current complicated structures likely existed in ancestral prokaryotes.

29. Exaptation.  Example:  The modern prokaryotic flagellum was originally developed from assemblages of proteins that were originally NOT involved in cell motility.  “Original” flagellum was not used to help organism move.  Another example:  An insect used to dissipate heat during thermoregulation with an extension, but when they became large, the extension because useful for gliding and thus turned into flight-producing wings.  The evolution of a fish’s swim bladder from lungs of an ancestral fish is another example.  (Lungs changed to swim bladder).
30. Adaptive radiation explains how a dozen known species living in different environments could share a common extinct gene. (Galapagos finches).

31. Paedomorphosis explains how adult female bagworm moths retain the appearance of a caterpillar even though they are sexually mature and can lay eggs within a bag.  (Gills remaining in adult tadpoles/salamanders).

32. A mutation causes a squirrel to have 8 legs rather than 4 legs.  The mutant squirrel survives and successfully invades new habitats and thus a new species develops – this could occur due to changes in homeotic genes.

33. A mutation such as a 1 base substitution would require the least amount of realigning homologous regions of a gene in comparison to a 1 base deletion, or a 3 base insertion or deletion, or a 4 base insertion.  

34. Silencing or the loss of expression of a gene could be demonstrated with the loss of the ventral spines in modern freshwater sticklebacks, assuming natural selection is operating on the phenotypic affects of Pitx1 gene.

35. A hox gene being expressed along the tip of a vertebrate limb bud instead of farther back could explanation the evolution of the tetrapod limb.  This could be possible if there was a change in a developmental gene or in its regulation that altered the spatial organization of body parts.

36. The entire body segment that gave rise to the original flight wings in a fly is missing.  The mutation(s) that led to the flightless condition could be explained assuming that all of the Hox genes in the flies’ genomes were duplicated.

37. Use diagram below to answer the #29 and #30.  A common ancestor for both species C and E could be a what position number?

38. Which species are extinct?

39. Phylogenetic hypothesis and trees are strongest when they are supported by more than one kind of evidence, especially fossil and molecular evidence.

40. If homologous genes are highly conserved, species that are not closely related and do not look the same may still be placed together on the same phylogenetic tree.
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