CH. 24 EVOLUTION OF GENOMES AND DEVELOPMENTAL MECHANISMS

I. Evolutionary history is written in genomes


A. Comparative genomics



1. Tiger Pufferfish




a. conservation between human and pufferfish genes (      %)




b. human genome is more 




c. amino acids critical to protein function have been 



2. Mouse




a. 30,000 genes with       % shared



3. Chimpanzee




a. 1.4% difference at the                  nucleotide level




b. larger DNA gaps involve ALU transposon





1) more common in humans than 





2) gaps result in significant changes in 





3)               are a higher primate major evolutionary mechanism





4) gaps affect 




c. differences may be due to the accumulation of many small 



4. Plasmodium – protist




a. hides from our immune system inside 





1) regularly changing proteins it present at the 





2) makes a malaria vaccine difficult




b. apicoplast is the only place where the parasite makes





1) target drugs here





2) look for chloroplast specific herbicides



5. Rice and Wall Cress




a.        % of rice genes are also found in wall cress




b.        % differences for morphological and physiological differences between

                                           monocots and dicots




c. 1/3 of the genes in both plants are “plant genes”





1) some have similar functions to animal and fungi metabolism,

    



     genome replication, and 


B. Origins of Genomic Differences



1. mutations of a single 



2. duplicate regions of



3. chunks of chromosomes 



4. duplication of individual chromosomes




a. probable results

1) lose function





2) gain            function




b. highest rates in                   human chromosomes




c. most likely to be duplicated are genes for                                         immune system,

                                          and cell surface receptors




d. gene duplication





1) paralogs –     genes from the duplication of one gene





2) orthologs – conservation of a single gene from a common 



5. whole genome duplicates or combines with the genome of another species creating 




a. genes may aquire new 




b. wheat has lots of repetitive DNA increasing DNA but not gene content



6. DNA from other species integrate into genomes


C. Gene Inactivation – loss of gene function



1.       % of OR (olfactory receptor) genes are pseudogenes


D. Gene Transfer 



1. vertical – from 



2. lateral – genes from other 




a. frequent early gene swapping




b. possible absorption of DNA from a 




c. percent of sequence divergence of duplicates indicates the time a transposon

                                           invades the human genome



3. rate of transposon sctivity




a.                            minimal




b. mice more indicating more rapid chromosome organizational change

II. Developmental Mechanisms


A. similar sequence genes may work slightly or dramatically differently



1. brachyary – found in invertebrate with a different function




a. used for                            development in vertebrates



2. regulatory  genes may turn on a different set of genes


B. two dozen conserved gene families that regulate development in animals



1. some genes predate animal 



2. genes turn on different genes or combinations in different animals




a. homologous structures –                           evolutionary origins





1) forelimb and bird 




b. timing of gene expression can result in 


C. different genes, convergent functions



1. all insects have genes that converged on highly patterned wings



2. uses bioinformatics –                      programs to analyze DNA and protein data


D. genetic tools



1. yeast, worms, nematodes, fruit flies are easy to manipulate



2. good genetic systems, short lifecycles, can be maintained in the 



3. can visualize gene expression use labeled markers 



4. create transgenic organisms


E. Eye Diversity



1. incremental improvements in function, and natural selection could build a 



2. vertebrate, insect, and mollusk eyes are 



3. homologous gene triggered lens formation in insects and 



4. Pax 6 may have had a regulatory role in forehead of early animals




a. may have been co-opted                       times for eye development



5. Pax 6 may have aquired its eye role only              in a common ancestor




a. descendents diversified different image forming eyes

