UNIT C:  BIOLOGICAL MOLECULES 

1. Carbon:  foundation atom of living things.
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* 4 spots to bond with other atoms.
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e.g.1.
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e.g.2.

Carbon easily forms CHAINS . . .
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e.g.1:
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…or…   



…or even…





2.  Synthesis of molecules:  the bonding together of atoms (or molecules) to form LARGER molecules.
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e.g. 
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+     

Polymer:  a molecule chain that is a long & repeating pattern.
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e.g.     
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Unit Molecule


…or… monomer
a. dehydration synthesis:

[Also called condensation synthesis]
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- when a molecule is synthesized (made) and H+ is released from one unit molecule and OH- is released from the other.

- the  H+  and  OH-   bond to form  H2O.


Videos:  http://www.youtube.com/watch?v=UyDnnD3fMaU
http://www.youtube.com/watch?v=b7TdWLNhMtM
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b.  hydrolysis:
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water
break
- the breaking apart of a molecule in which one ‘piece’ gets an H+ and the other piece gets an OH-.



(H+ and OH- come from splitting H2O)

- the REVERSE of dehydration synthesis.

Now, from your text draw figure on bottom of text page 43.
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…it looks a bit like this...

3.
Proteins

a.
functions:

=job


i.
give your body parts STRUCTURE.






e.g.  hair, fingernails,   keratin, collagen.



ii.
enzymes:         (catalysts)





 (speed up reactions        (e.g. digestion)

b.
proteins are specifically shaped chains  (polymers!) of amino acids which are joined together by peptide bonds.
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i.  amino acid  =  
amino        +        acid        +        R
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So an amino acid could look like this…
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…or this …
…or these …
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… or check this weird one out…
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… now put 1000 or so of these amino acids [a.a.’s] together and you get a PROTEIN!
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… to bond the a.a.’s together you just do 1000 or so dehydration syntheses.

(look for the OH and H from which you’ll make water.)
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    The R-group can look like almost anything.  You MUST learn to recognize the amino groups and acid groups.

( look for the repeating N-C-C pattern
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There are about 20 different R-groups  (p. 37 in text).  R-groups are blue, rest of molecule is black.

Right now…check the amino acids in the table…[sample on next page]
1.  Can you pick out the amino group in each?

2.  Can you pick out the acid group in each?

3.  Notice how only the R-group changes.

[image: image2.png]Amino acids with hydrophobic side groups

pbn b
b ks
e o &
e oy
Valine ucine Isoleucine Pheny ine
i3 &5 ) oo G

Amin acids with hydrophilic ice groups

00 goo c00 00 c00
SRS GRS S SRS
i i
& I & ore o
e e e s y
o [ — o
- i 5, ]
e’ Yo boo o o
o ey ;
Agamgine Gluanis acid H e
) @ S apmine [
goo e Hutdne
b Lysine
i )
Soo
Aspart acid
(=)
Aming acis tatare i between
c00 o0 Goo
S A o
i
b LS o
Ghie  Alanine
@ )
. o
pi—b g
! b b R
o o )
Cystine o
£ o)




ii.
peptide bond:  the name for the type of bond joining aa’s into a polymer.  
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* these are COVALENT bonds!
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2 aa’s bonded = dipeptide



3 aa’s bonded = tripeptide

   in



4 ( 74 = polypeptide


general




75 or more = PROTEIN
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A dipeptide
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A polypeptide
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*  In polypeptides and proteins, the oxygens are attracted to the hydrogens.

[Because O is more electronegative than H!]
This causes a weak bond to form which bends the whole polymer so the H and O can bond.
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LOOK AT TEXT PAGE 39.
c.
Protein structure     (shape)
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Primary structure  (1o) :  the ORDER of aa’s.

e.g.  alanine – glycine – leucine – alanine ( . . .
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or…


Secondary structure  (2o) :  how the aa chain is COILED.
               -- this is OFTEN an  (-helix.






               ( alpha )

Tertiary structure  (3o) :  how the aa coil is BENT and FOLDED.

e.g.  enzymes are long proteins that are bent into specific shapes [so they can break the molecules in the food you eat].
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( the bends and folds are held in place by various types of bonds.   (ionic, covalent, hydrogen, …)

Quaternary structure  (4o) :  when more than one protein is joined together.

e.g. hemoglobin is four proteins joined.


The SHAPE of a protein is VITAL to its function.

It won’t work if it is the wrong shape!

e.g. 

--lactose intolerance

       



--some food allergies.


d.  Denaturation:  changing a protein’s shape or causing it to fall apart.

( Causes the protein to stop working OR causes it to work in a new way.  (A wrong way!)

i.
increasing or decreasing the pH will denature a protein.


e.g. adding vinegar (acid) to milk will denature the proteins in it and cause it to curdle.

ii.
too high or low a temperature will denature proteins.


e.g.  putting a raw egg into a hot pan will denature its proteins & it will change colour &  solidify.


4.  Carbohydrates


     carbon    water

a.
Structure:          (CH2O)n
e.g.
(CH2O)8  …is actually (   C8H16O8
In appearance, carbohydrates are:
                   
   

H – C – OH        …repeating a few times.

For example, GLUCOSE looks like:

            [Called a Fischer projection]
… but it can also be written as …

C6H12O6



memorize!

… it is also shown like these:

Glucose is often ‘abbreviated’ as  ( 





memorize!




See fig. 2.17, text page 32

RIBOSE: 
( a 5 carbon carbohydrate.





( C5H10O5
( often abbreviated as  (



[memorize!]
b.  Monosaccharides


                one
 sugar

i.
monosaccharids have ONE (CH2O)n unit.
ii.
examples are glucose, ribose, fructose.






You just learned these two!

iii.
Glucose is the primary energy source of your body.  It can be used immediately.    [to make ATP   “electricity” ]



Don’t forget! 

iv.
Many carbohydrate compounds can be broken down  (by HYDROLYSIS) into monosaccharides or even glucose.

c.  Disaccharides


i.
2 monosaccharides joined together.



(by DEHYDRATION SYNTHESIS)


maltose
e.g.1:
maltose  =  glucose  +  glucose    …see text page 32 (bottom)
e.g. 2:
sucrose  =  glucose  +  fructose
e.g.3:
lactose  =  glucose  +  galactose

** To use the glucose in these carbs. your body must break them apart.  

**  Also, to use the other sugars it must convert them to glucose.

(Refer to text page 32, fig 2.18)

d.
Polysaccharides – long chains of monosaccharides.

i.
3 for you to memorize:
starch,    glycogen,    cellulose
( all 3 are polymers of only glucose, but differ in how the glucoses are joined.
ii.
starch:  long chain of glucose with FEW side chainsof glucose.
See fig 2,19, p.33

(  storage form of glucose in PLANT CELLS 

(  built by dehydration synthesis.
** When polysaccharides are broken down for use in a cell, it’s hydrolysis.


iii.  glycogen:  long chain of glucose molecules with MANY side chains.


See fig. 2.20, p.33.

( ANIMAL cell form of glucose storage.

( glycogen is stored in your LIVER.


(glycogen is for SHORT TERM storage ofglucose)

-- Your body stores glucose because it needs a constant level of glucose to be in your blood.

( It’s the same molecule as starch EXCEPT there are more side branches.

iv.  cellulose:  long chain of glucose molecules. 
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See fig. 2.21, text page 33

( similar to starch and glycogen BUT two major differences:
- different bonds


- NO SIDE CHAINS
( Used for cell wall strength & structure in PLANTS.


( Not a glucose storage form.
* Humans CAN’T break the bonds in cellulose, thus we can’t access the glucose in it.

…BUT…we NEED roughage (undigestable stuff) in our intestines so cellulose is still good for you.

5.  Lipids   (fats & oils)

( insoluble in water
a. neutral fats  =  triglycerides


i.  In neutral fats (triglycerides) there are three fatty acid molecules attached to one glycerol molecule.




(The BASIC shape is: 
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( The glycerol molecule is     C3H8O3   … and looks like:






NOT (CH2O)n
( A fatty acid molecule looks like:



· Notice the ACID GROUP

· A fatty acid is just a long chain of carbons with an acid group at one end

· The one pictured above is a SATURATED fatty acid.  When 3 of these are bonded to a glycerol, it makes a SATURATED FAT.

( Butter & animal fats are saturated.


· To make an unsaturated fatty acid, make some of the carbon – carbon bonds into double bonds.  (Lose some hydrogens, too. )
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( Vegetable oils, liquid oils, & margarine are LESS saturated and are thus CALLED unsaturated.

Veggie oil 




margarine





butter


NOW, a triglyceride (fat, neutral fat) is 3 of these fatty acids bonded to 1 glycerol.


By …  DEHYDRATION SYNTHESIS !!
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…you might see…



Text page 34 fig. 1.29:  Can you identify:
1. glycerol

2. fatty acids (3)

3. whether it’s saturated or unsaturated.

( Lipids are used for:

a)  LONG TERM energy storage.  (Carbohydrates are used immediately or stored for short periods of time)

b)  cushioning,

c)  insulation
d)  lubrication

b. SOAP  =  fatty acid    +   BASIC chemical

(as in OH ¯)

**  You need to know that ACID +  BASE = SALT   !
SOAP is a salt!
i. Soap is polar AND non polar … AT THE SAME TIME !

( The nonpolar part is hydrophobic (water fearing) & won’t dissolve in water…but it WILL dissolve in oils.

( The polar part is hydrophilic (water loving) & will dissolve in water.

( Soap is an emulsifyer:  when in water, it causes oils to form microscopic droplets.





( The nonpolar part surrounds the dirt (avoiding water) &  the polar part sticks to the water molecules (because water is adhesive).  It is all washed down the drain when you rinse your hands !

See text page 34.

** p.s. notice how the ring of soap molecules almost looks like a cellmembrane. 

c. Phospholipids







=
PO42-
     …or…




…or… 
i. composed of:
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ii.
The phosphate part is HYDROPHILIC     = water loving
The fatty acids are HYDROPHOBIC
= water fearing



iii.
Phospholipids make up your cells’ membrane.
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See text page 35, figure 2.23b
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d. Steroids

e.g.  Hormones,   Cholesterol.

( Just a fatty acid with 4 rings of carbon attached to it.
· Different fatty acid…same carbon rings = different steroid
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( The rings always look the same…learn to recognise them
(memorize)

Text page 35.
Study help … help yourself by…

   Listing all examples you can find of DEHYDRATION SYNTHESIS & HYDROLYSIS. 

Use both the text chapter on Proteins, Carbohydrates, & Lipids as well as ALL your notes so far this year.

As a bonus you should MEMORIZE three of each.

+++  End of unit C +++
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NOT referring to pH !!!


(Just a name)



































“there are more ways to denature protein, but you’ll learn them later”





Hydrogen bond!   


Because the H is slightly pos. and O is slightly neg.





Refer to figure 2.26, p. 38.  Draw/add into your notes (if you wish).  You should know and understand it.























Your cell membranes


are actually 2 layers of phospholipids!











Outside of cell


(Has water ! )








NO water in between !








Inside of cell


(Has water ! )





fatty acid





steroid nucleus
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