Dr Nedwidek Lipids lesson plan: October 18 and/or 21, 2013
Aim: What’s phat about fat?

TUTORING IS this week WEDS ONLY.  PLEASE go if biochem is your Achilles heel. Test is Monday 28th on everything from water to general chem to macromolecules.

LIPIDS: page ref  aud 43, towle 50

-All lipids are hydrophobic except phospholipids which have some amphiphilicity.  It’s only a little easier to spell than hydroliphic Ovsishcher.  If you’re reading this, you may stop for a millisecond wondering if I’m serious, because I do these things periodically in the notes to get your waning attention back from thoughts of trick-or-treating and turkey eating and sugar plum fairies and snowball fights, as that is generally all that normal people think about in the fall.  Oh, sorry I digressed…Three structural categories exist for lipids: 

1) oils/fats/waxes

2) phospholipids

3) steroids.

Birds benefit most from fat storage because it (fat) is lightweight and stores the most energy per unit mass.

1) Fats and oils are triglycerides.  These fall into two general categories:

Saturated Fats: Lots of H in fatty acid (FA) chain, are typically called fat, solid/semisolid at Room temp (RT), worse for health because they are solid at higher temperatures and can clog arteries.

Unsaturated Fats: Less H in FA chain, are typically oils, usually liquid at RT, better for health.

Waxes: longer than triglycerides, these are solid at RT.

Trans fats (Crisco): totally synthetic and semisolid, these don’t metabolize easily and should be avoided.

-Triglyceride component monomers assemble differently in synthesis than monosaccharides do.  Triglycerides are composed of 3   FA monomers and 1 glycerol, which has 3 “spots” for the FA to attach, and then release 3 waters during dehydration synthesis reactions.  Within a FA, the hydrocarbon (CH3) end is hydrophobic; acid (COOH ) end is hydrophilic.

Dehydration Synthesis: Different enzymes act on these components depending on direction of reaction: 

3 fatty acids + 1 glycerol ( 1 triglyceride lipid + 3 H2O

This occurs because three bonds are made for every union, like so (draw from board):

2) Phospholipids do not follow the rules for triglyceride assembly.  The formula is 1 glycerol + 2 FA, and they appear different as well; because they have TWO TAILS, just like certain bugs, sea slugs, and an imaginary cat called a nekomata.  This gives them (the phospholipids) more flexibility than triglycerides, and their amphiphilic properties structurally suit them to compose membranes.  Please draw a phospholipid below:

3) Steroids such as the hormones Estrogen (predominant in human females) and Testosterone (very predominant in human males) are fused rings of carbon derived from cholesterol (which means you need to eat cholesterol forms in moderation).  By diffusing easily through the hydrophobic plasma and nuclear membrane, and subsequently binding with receptors inside the nucleus, steroids can control the way that genes inside the nucleus are read.  Steroids are built from cholesterol—an essential lipid—and by controlling genes and moving easily from cell to cell, steroids provide a way for cells to “talk” to one another.  Cellular communication is a series of on and off switches.  Some of the messages sent tell cells to divide.  Some promote growth.  But all operate by controlling gene expression.

