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Sequences of myoglobin from five different animals are compared to create a phylogenetic tree. Each 
molecule is colored to show differences from the human protein. Amino acids that are identical are 
pink, amino acids that are different but similar are lighter pink, and amino acids that are completely 
different are in white. The heme is shown in bright red. The tree was calculated with the online server at 
phylogeny.fr. PDB entries 3rgk, 1ymb, 1mbo, 1lhs, 2nrl.
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NUMBERS = base pair

changes in the globin genes 


of each species



Fossil Records…





Convergent Evolution



The Mouse TrapThe Mouse Trap…  argument



The Mouse Trap ???



Fundamentals of Eye evolution





Batesian Mimicry



b) Births and Deaths: Births, deaths, immigration, and emigration drive changes in 
population density and distribution.

a) population density (Individuals in a population may have uniform, random, 
or clumped distributions)


Number = N0 + Births - Deaths + Immigrants + Emmigrants

c) Age distribution (into “cohorts”) within a population, which reveals the 
recent history of births and deaths. 


Population Variables

Gene Flow

Timing of these events may influence age distributions for many years
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Kenya’s Age and demographics  ~ 2011

UK’s Age and demographics  ~ 2018
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Survivorship





Survivorship
Geospiza scandens



Theoretical Population Growth 

-with No limitations.





https://www.worldometers.info/world-population/



Archaea
Carl Woes

Monera

5 kingdoms6  kingdoms







Diversity of Archaea


Though archaeans are involved in many important 
ecological processes and present across Earth's 
ecosystems, they are most known for being 
extremophiles, existing in conditions that prevent 
most organisms from functioning:

• thermophiles live at high temperatures

• hyperthermophiles live at really high 

temperatures (present record is 121°C!)

• psychrophiles (also called cryophiles) like it 

cold (one in the Antarctic grows best at 4°C)

• halophiles live in very saline environments 

(like the Dead Sea)

• acidophiles live at low pH (as low as pH 1 

and who die at pH 7!)

• alkaliphiles thrive at a high pH.

Diversity of Archaea


Though archaeans are involved in many important 
ecological processes and present across Earth's 
ecosystems, they are most known for being 
extremophiles, existing in conditions that prevent 
most organisms from functioning:

• thermophiles live at high temperatures

• hyperthermophiles live at really high 

temperatures (present record is 121°C!)

• psychrophiles (also called cryophiles) like it 

cold (one in the Antarctic grows best at 4°C)

• halophiles live in very saline environments 

(like the Dead Sea)

• acidophiles live at low pH (as low as pH 1 

and who die at pH 7!)

• alkaliphiles thrive at a high pH.

Diversity of Archaea


Though archaeans are involved in many important 
ecological processes and present across Earth's 
ecosystems, they are most known for being 
extremophiles, existing in conditions that prevent 
most organisms from functioning:

• thermophiles live at high temperatures

• hyperthermophiles live at really high 

temperatures (present record is 121°C!)

• psychrophiles (also called cryophiles) like it 

cold (one in the Antarctic grows best at 4°C)

• halophiles live in very saline environments 

(like the Dead Sea)

• acidophiles live at low pH (as low as pH 1 

and who die at pH 7!)

• alkaliphiles thrive at a high pH.

Diversity of Archaea


Though archaeans are involved in many important 
ecological processes and present across Earth's 
ecosystems, they are most known for being 
extremophiles, existing in conditions that prevent 
most organisms from functioning:

• thermophiles live at high temperatures

• hyperthermophiles live at really high 

temperatures (present record is 121°C!)

• psychrophiles (also called cryophiles) like it 

cold (one in the Antarctic grows best at 4°C)

• halophiles live in very saline environments 

(like the Dead Sea)

• acidophiles live at low pH (as low as pH 1 

and who die at pH 7!)

• alkaliphiles thrive at a high pH.

Diversity of Archaea


Though archaeans are involved in many important 
ecological processes and present across Earth's 
ecosystems, they are most known for being 
extremophiles, existing in conditions that prevent 
most organisms from functioning:

• thermophiles live at high temperatures

• hyperthermophiles live at really high 

temperatures (present record is 121°C!)

• psychrophiles (also called cryophiles) like it 

cold (one in the Antarctic grows best at 4°C)

• halophiles live in very saline environments 

(like the Dead Sea)

• acidophiles live at low pH (as low as pH 1 

and who die at pH 7!)

• alkaliphiles thrive at a high pH.

Diversity of Archaea


Though archaeans are involved in many important 
ecological processes and present across Earth's 
ecosystems, they are most known for being 
extremophiles, existing in conditions that prevent 
most organisms from functioning:

• thermophiles live at high temperatures

• hyperthermophiles live at really high 

temperatures (present record is 121°C!)

• psychrophiles (also called cryophiles) like it 

cold (one in the Antarctic grows best at 4°C)

• halophiles live in very saline environments 

(like the Dead Sea)

• acidophiles live at low pH (as low as pH 1 

and who die at pH 7!)

• alkaliphiles thrive at a high pH.

Diversity of Archaea


Though archaeans are involved in many important 
ecological processes and present across Earth's 
ecosystems, they are most known for being 
extremophiles, existing in conditions that prevent 
most organisms from functioning:

• thermophiles live at high temperatures

• hyperthermophiles live at really high 

temperatures (present record is 121°C!)

• psychrophiles (also called cryophiles) like it 

cold (one in the Antarctic grows best at 4°C)

• halophiles live in very saline environments 

(like the Dead Sea)

• acidophiles live at low pH (as low as pH 1 

and who die at pH 7!)

• alkaliphiles thrive at a high pH.



Domain
Bacteria                    Archea                      Eukarya

absent                      absent                       present

present                     absent                        absent

absent (?)                absent (?)                   present

Nucleus

Organelles

Peptidoglycan Wall

RNA polymerase


Initiating tRNA amino acid


Introns


Response to antibiotics strep 

and chloramphenicol


Circular chromosome


Histones surround DNA


Growth at >100 C


only one                     several                       several


F-methionine           methionine                methionine 


very rare                    some                      very common


no growth                 growth                        growth


 present                    present                       absent


 absent                   some species               present


   No                        some species                   No

        



Domain
Bacteria                    Archea                      Eukarya

absent                      absent                       present

present                     absent                        absent

absent (?)                absent (?)                   present

Nucleus

Organelles

Peptidoglycan Wall

RNA polymerase


Initiating tRNA amino acid


Introns


Response to antibiotics strep 

and chloramphenicol


Circular chromosome


Histones surround DNA


Growth at >100 C


only one                     several                       several


F-methionine           methionine                methionine 


very rare                    some                      very common


no growth                 growth                        growth


 present                    present                       absent


 absent                   some species               present


   No                        some species                   No

        



Domain
Bacteria                    Archea                      Eukarya

absent                      absent                       present

present                     absent                        absent

absent (?)                absent (?)                   present

Nucleus

Organelles

Peptidoglycan Wall

RNA polymerase


Initiating tRNA amino acid


Introns


Response to antibiotics strep 

and chloramphenicol


Circular chromosome


Histones surround DNA


Growth at >100 C


only one                     several                       several


F-methionine           methionine                methionine 


very rare                    some                      very common


no growth                 growth                        growth


 present                    present                       absent


 absent                   some species               present


   No                        some species                   No

        



Domain
Bacteria                    Archea                      Eukarya

absent                      absent                       present

present                     absent                        absent

absent (?)                absent (?)                   present

Nucleus

Organelles

Peptidoglycan Wall

RNA polymerase


Initiating tRNA amino acid


Introns


Response to antibiotics strep 

and chloramphenicol


Circular chromosome


Histones surround DNA


Growth at >100 C


only one                     several                       several


F-methionine           methionine                methionine 


very rare                    some                      very common


no growth                 growth                        growth


 present                    present                       absent


 absent                   some species               present


   No                        some species                   No

        



Domain
Bacteria                    Archea                      Eukarya

absent                      absent                       present

present                     absent                        absent

absent (?)                absent (?)                   present

Nucleus

Organelles

Peptidoglycan Wall

RNA polymerase


Initiating tRNA amino acid


Introns


Response to antibiotics strep 

and chloramphenicol


Circular chromosome


Histones surround DNA


Growth at >100 C


only one                     several                       several


F-methionine           methionine                methionine 


very rare                    some                      very common


no growth                 growth                        growth


 present                    present                       absent


 absent                   some species               present


   No                        some species                   No

        



Domain
Bacteria                    Archea                      Eukarya

absent                      absent                       present

present                     absent                        absent

absent (?)                absent (?)                   present

Nucleus

Organelles

Peptidoglycan Wall

RNA polymerase


Initiating tRNA amino acid


Introns


Response to antibiotics strep 

and chloramphenicol


Circular chromosome


Histones surround DNA


Growth at >100 C


only one                     several                       several


F-methionine           methionine                methionine 


very rare                    some                      very common


no growth                 growth                        growth


 present                    present                       absent


 absent                   some species               present


   No                        some species                   No

        



Domain
Bacteria                    Archea                      Eukarya

absent                      absent                       present

present                     absent                        absent

absent (?)                absent (?)                   present

Nucleus

Organelles

Peptidoglycan Wall

RNA polymerase


Initiating tRNA amino acid


Introns


Response to antibiotics strep 

and chloramphenicol


Circular chromosome


Histones surround DNA


Growth at >100 C


only one                     several                       several


F-methionine           methionine                methionine 


very rare                    some                      very common


no growth                 growth                        growth


 present                    present                       absent


 absent                   some species               present


   No                        some species                   No

        



Domain
Bacteria                    Archea                      Eukarya

absent                      absent                       present

present                     absent                        absent

absent (?)                absent (?)                   present

Nucleus

Organelles

Peptidoglycan Wall

RNA polymerase


Initiating tRNA amino acid


Introns


Response to antibiotics strep 

and chloramphenicol


Circular chromosome


Histones surround DNA


Growth at >100 C


only one                     several                       several


F-methionine           methionine                methionine 


very rare                    some                      very common


no growth                 growth                        growth


 present                    present                       absent


 absent                   some species               present


   No                        some species                   No

        



Domain
Bacteria                    Archea                      Eukarya

absent                      absent                       present

present                     absent                        absent

absent (?)                absent (?)                   present

Nucleus

Organelles

Peptidoglycan Wall

RNA polymerase


Initiating tRNA amino acid


Introns


Response to antibiotics strep 

and chloramphenicol


Circular chromosome


Histones surround DNA


Growth at >100 C


only one                     several                       several


F-methionine           methionine                methionine 


very rare                    some                      very common


no growth                 growth                        growth


 present                    present                       absent


 absent                   some species               present


   No                        some species                   No

        









Cell membranes
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Nucleoid
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Gram negative                  Gram positive

Gram Stain
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Thiomarita magnifica
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Central Dogma 

Replication









