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FAMILY TREE OF ALL LIFE

Time span: about 3.5 billion years from the 

original common ancestor cell to the present.

To some degree, we are cousins with every living 

thing on Earth today.



These are all of our 

cousins, so far.  2.3 

million named 

species out of an 

estimated 8.7 million.  

15 thousand are 

discovered every 

year.  About 5% have 

had their DNA 

completely 

sequenced.



TOTAL NUMBER OF GENOMES SEQUENCED, 2014

Organism                                                             Completed sequences

Bacteria, (archaea)                                                                17,420 (362)

Fungi                                                                                          356

Insects                                                                                          98

Plants                                                                                         150

Vertebrates (mammals)                                                             235 (80)

Marine invertebrates                                                                    16

Nematodes  (worms)                                                                    17

Drosophila  (fly)                                                                             21



SHARED DNASEQUENCES AMONG DISTANT RELATIVES

òRailroad tiesó between sequences indicate identical bases.  E. Coli and 

Methanococcus are eubacteria and archaebacteria, respectively. 



MECHANISMS FOR CHANGING GENES

Hemoglobins, 

clotting factors 

Red and green 

visual pigments, 

X chromosome

Antibiotic resistance 

in bacteria

New species?

(*)

A ñsnpò



FAMILY TREE OF HEMOGLOBINS

One chain

Two chains, now 

with separate 

mutations

(a  fly)



DIAGRAM OF EUKARYOTIC CELL (TRUE NUCLEUS)

(own DNA)



BECOMING A MITOCHONDRION, THE CELLõS 

ENERGY FACTORY

(Free-living bacterium became a 

mitochondrion)


