HONORS BIOLOGY II




 NOTES 
THE MOLECULES OF CELLS     PROTEINS AND NUCLEIC ACIDS
#2. PROTEINS

Proteins are __________________constructed from amino acid monomers.

Classes of proteins:

  
 1. structural – silk, hair, tendons

 2. contractile – muscles

  
 3. storage – albumin, milk

  
 4. defensive – antibodies

  
 5. transport – hemoglobin

 6. messengers – hormones, insulin, 

  
 7. enzymes – catalysts
#3.AMINO ACIDS

All have an amino group and a carboxyl group. 

The central carbon atom to which both are bonded is called the _______ carbon.

The alpha carbon also has a ‘R’ group attached to it.   This ‘R’ group determines the specific properties of the amino acid.                         
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#7. ESSENTIAL AMINO ACIDS
10 amino acids are not synthesized by the body:

arg, his, ile, leu, lys, met, phe, thr, trp, val

They must obtain from the _________________.

All  are in diary products 

1 or more are missing in grains and vegetables.

#8. AMINO ACIDS

An amino acid can be hydrophilic or hydrophobic depending on the ________________ of the ‘R’ group.

To form a protein, the carboxyl group of one amino acid must be positioned next to the amino group of another amino acid.  

Dehydration synthesis removes a H20 molecule and a ________ bond is formed.
#9. THE PEPTIDE BOND
Amide bond formed by the –COOH of an amino acid and the –NH2 of the next amino acid.

#10. THE PEPTIDE BOND
Peptide bonds join amino acids into __________________.

#11. POLYPEPTIDES
Many amino acids linked by amide (_______________) bonds.

#12. LEVELS OF PROTEIN STRUCTURE
There are 4 levels of protein structure that describe its shape and coiling.

1. Primary

2. Secondary

3. Tertiary

4. Quanternary
#13. Primary Structure of Proteins
The particular sequence of ___________  ______________that is the backbone of a peptide chain or protein.

#14. SECONDARY STRUCTURE – ALPHA HELIX

Three-dimensional arrangement of amino acids with the polypeptide chain in a corkscrew shape.  This arrangement is held together  by Hydrogen bonds between the Hydrogen of –NH2 group and the –O of C=O of the fourth amino acid along the chain. 

Looks like a  coiled “telephone cord”

#15. Another Secondary Structure – Beta Pleated Sheet
Several polypeptide chains are arranged side by side.

___________________ bonds form between the chains.

R groups extend above and below the sheet.

Typical of fibrous proteins such as silk, hair, nails.

#16. Another Secondary Structure – Triple Helix
Three polypeptide chains woven together

Hydrogen bonding between –OH groups gives a strong structure

Typical of collagen, connective tissue, skin, tendons, and cartilage
#18. Tertiary Structure
Describes the specific overall ___________________ of a protein.
Cross links form between R groups of amino acids in chain making other linkages:



disulfide 

–S–S–
 +



ionic 

 –COO–  
      H3N–



H bonds

   C=O            HO– 




hydrophobic
 –CH3 H3C–

#20 . Globular and Fibrous Proteins
Globular proteins: 
        



Fibrous proteins: 

“spherical” shape:
                    



 long, thin fibers:

___________





Hair


Hemoglobin






Wool


Enzymes

 




_______

Antibodies






Nails 

#21. Quaternary Structure
Proteins compose of two or more chains.

Example is ______________________:


Carries oxygen in blood, composed of four polypeptide chains.


Each chain has a _______________- group to bind with oxygen. 

#24. Protein Hydrolysis

Involves the beak down of peptide bonds. 

Requires acid or base, water and heat to occur.
Gives smaller peptides and amino acids. 

Similar to __________________ of proteins using enzymes

Occurs in cells to provide __________  ___________to synthesize other proteins and tissues.
#25. Hydrolysis of a Dipeptide

#26. Denaturation


Disruption of secondary, tertiary and quaternary protein structure by:


1. heat/organics-  




Break apart H bonds and disrupt hydrophobic attractions 


2. acids/ bases-




Break H bonds between polar R groups and



ionic bonds


3. heavy metal ions- 



React with S-S bonds to form solids


4. agitation-  



Stretches chains until bonds break
#27. Applications of Denaturation

Hard boiling an egg.  Wiping the skin with alcohol swab before an injection.
Cooking food to destroy E. coli.  Heat used to cauterize blood vessels.Autoclave instruments to sterilize them.  Milk is heated to make yogurt.

#28. NUCLEIC ACIDS

DNA, RNA 
#29. NUCLEIC ACIDS
Nucleic acids are polymers of __________________
#36. DNA 
Is double stranded: two polynucleotides twisted into a double helix 
Consists of four types of nucleotides

Adenine pairs to ___________________
Cytosine pairs with_______________
The sequence of nitrogenous bases carries ___________ information. 

#37. RNA

Four types of nucleotides:  A, C, G, and U

Unlike DNA, contains the base _________________in place of thymine

Three types of RNA that are key players in protein formation:

________________ , __________________, and __________________.
#38. DNA /RNA action
Stretches of a DNA molecule called _____________ program the amino acid sequences of proteins. 

DNA information is transcribed into ___________________.
RNA is then translated into the ____________________structure of proteins.

#39. TRANSLATION
Translation is the final step on the way from DNA to __________. It is the synthesis of proteins directed by a mRNA template. The information contained in the nucleotide sequence of the mRNA is read as three letter words (triplets), called _______________. Each word stands for one amino acid.

#40. TRANSLATION
During translation amino acids are linked together to form a polypeptide chain which will later be folded into a protein. The translation is dependent on many components, of which two are extra important. First of all; the ____________________ which is the cellular factory responsible for the protein synthesis. It consists of two different subunits, one small and one large and is built up from rRNA and proteins. Inside the ribosome the amino acids are linked together into a chain through multiple biochemical reactions.
#41. TRANSLATION
The second component is the tRNA, a specialized RNA molecule that carries an amino acid at one end and has a triplet of nucleotides, an anticodon, at the other end. The anticodon of a tRNA molecule can basepair, i.e. form chemical bonds, with the mRNA's three letter codon. Thus the tRNA acts as the translator between mRNA and protein by bringing the specific amino acid coded for by the mRNA codon.

#45.  ATP
Some nucleotides also perform functions in cells. 

Adenosine triphosphate (ATP) is the energy currency of cells. 

