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Creature feature - Icefish
(Champsocephalusgunnari)

!ǎ ŘŜǎŎǊƛōŜŘ ƛƴ {Ŝŀƴ /ŀǊǊƻƭƭΩǎ ά¢ƘŜ aŀƪƛƴƎ ƻŦ ǘƘŜ CƛǘǘŜǎǘέ

This fish lives in unbelievably frigid waters, temperatures of about 1-2 degree Celsius are common. The Ice 
Fish have special chemicals in its blood that stop the cold water from freezing their bodies. Their blood is 
colorless, because it lacks iron and haemoglobinwhich is the chemical that makes our blood red. These fish 
are able to survive without hemoglobin due to the high concentration of oxygen context in the cold waters.

The transparent appearance is due to evolutionary loss of scales and red blood cells



Temporal assembly of biology
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Microbiology and biochemistry ς3600-3900 MYA
Genetics and cell biology ς1600-2500 MYA
Dev. bio. and general physiology ς540 -1000 MA
Neurobiology ς600 MYA
Behavior ς600 MYA
Anthropology ς15 MA

MYA, Million Years Ago

Taken ByStephen C Stearns| Evolution, Ecology and BehaviorLecture 1 
http://academicearth.org/lectures/evolution-selection-inheritance-history



Principles for today

How do differences among phyla emerge?
Å Changes in the Hox-protein responsive elements of downstream genes
Å Changes in Hox gene transcription patterns within a body region
Å Changes in structure and properties of the proteins encoded by Hox genes
Å Changes in Hox gene expression between body segments
Å Changes in Hox gene number

See also: http://www.scientificamerican.com/article.cfm?id=what-is-evo-devo
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A phylogeny of metazoans



The deuterostomesinclude echinoderms and chordates

Deuterostomesare distinguished by their embryonic development; in deuterostomes, the 
first opening (the blastopore) becomes the anus, while in protostomesit becomes the mouth.



The Ecdysozoainclude the Arthropodaand the Nematoda

Arthropods have four major subdivisions: hexapods, myriapods, chelicerates, and crustaceans 
(all with jointed appendages and a tough, chitniousand segementedexoskeleton).



A phylogeny of insects

Holometabolousinsects are the monophyletic group that undergoes complete 
metamorphosis.



The life cycle of Drosophila melanogaster



.ŀǘŜǎƻƴ ŘŜŦƛƴŜǎ άHomeosisέ ƛƴ муфп ǘƻ ŘŜǎŎǊƛōŜ ǘƘŜ 
transformation of one body part into another

In 1894 Bateson publishedMaterials for the study of variation: treated with special regard 
to discontinuity in the origin of species, in which he catalogued unusual physical variations in 
animal specimens, and classified each variation as either a deviation from the expected 
number of a certain body part; or as one in which an expected body part has been replaced 
by another (which he calledhomeotic). [from Wikipedia]

http://en.wikipedia.org/wiki/Homeotic


Edward Lewis studied a mutation called Ultrabithorax
(Ubx) that could transform the third thoracic segment 

into the second thoracic segment

The gene mutated here is thus 
ŎƻƴǎƛŘŜǊŜŘ ŀ άhomeoticƎŜƴŜέΦ



Homeoticgenes are specifically expressed in the body 
regions that they control



Homeoticgenes are specifically expressed in the body 
regions that they control



Hox genes are present in all animals



Hox gene organization and function are conserved 
between animal phyla



Why does a butterfly have four wings
but a fly has only two?

Change in 
Ubxtargets


