PROKARYOTIC BIOLOGY
BIOLOGICAL MCAROMOLECULES

I.
BACTERIAL CELL MORPHOLOGY


A.
SIZE



1.
VIRUSES   20 nm TO 300 nm IN DIAMETER



2.
BACTERIA  1 X 3 µm



3.
YEAST     10 µm IN DIAMETER


B.
SHAPE



1.
DETERMINED BY THE CELL WALL




a.
GENETICALLY DETERMINED




b.
PEPTIDOGLYCAN--A 2D MOLECULE




c.
OUTSIDE PLASMA MEMBRANE




d.
SITE OF PENICILLIN ACTION



2.
COCCI, BACILLI AND SPIRALS


C.
APPENDAGES



1.
CAPSULES 



2.
PILI (AND FIMBRIAE)



3.
FLAGELLA


D.
INTERNAL STRUCTURE



1.
NO NUCLEUS--A NUCLEAR REGION



2.
NO OR LITTLE INTERNAL MEMBRANES  (MESOSOMES)



3.
NO ORGANELLES



4.
RIBOSOMES




a.
SITE OF PROTEIN SYNTHESIS




b.
20 nm IN DIAMETER (SIZE OF SMALLEST VIRUSES)




c.
A NUCLEOPROTEIN COMPLEX





1)
3 RNAs & 50 PROTEINS





2)
HELD TOGETHER BY NONCOVALENT BONDS


COMPOSITION -- Table 1.

Table 1.  Chemical composition of an E. coli cell.

Component
% by wt.
 Ave. MW
 No./cell
  Types

Water
   70
   18
 4 x 1010
      1

Inorganic ions
    1
   40
 3 x 108
     20

Small molecules
    1
  500
 6 x 107
    450

Carbohydrates
    3
  150*
 2 x 108
    200

Lipids (fats)
    2
  750
 3 x 107
     50

Proteins
   15 
 40,000
 1 x 106
   4200

Nucleic acids: DNA
    1
 3 x 109
      4
      1

         RNA: tRNA

         RNA: rRNA

         RNA: mRNA
    1

    5

  0.06  
 25,000

 5 x 105

 1 x 106
 4 x 105
 1 x 105
 10,000
     47

      3

   ~1000

* THIS IS THE AVERAGE MOL WT OF SIMPLE SUGARS, EXCLUDING

  POLYSACCHARIDES.


II.
BIOLOGICAL MACROMOLECULES


A.
CARBOHYDRATES (3 % BY WEIGHT)



1.
COMPOSED OF SUGARS  [C(H2O)]




a.
MOSTLY HEXOSES  (EG. GLUCOSE, FRUCTOSE)




b.
PENTOSES, TETROSES, TRIOSES




c.
USU. FIVE- OR SIX-MEMBERED RINGS




d.
OXIDIZED FOR ENERGY--CATABOLISM


2.
DISACCHARIDES--TWO SUGARS JOINED




a.
SUCROSE




b.
OTHERS  (EG. MALTOSE, LACTOSE)



3.
POLYSACCHARIDES




a.
STORAGE MOLECULES--STARCH AND GLYCOGEN




b.
STRUCTURAL MOLECULES--CELLULOSE, CHITIN, MUREIN 





c.
LUBRICATION--HYALURONIC ACID


B.
LIPIDS (2 % BY WEIGHT)



1.
SIMPLE LIPIDS




a.
NO FATTY ACIDS (THEREFORE NONSAPONIFIABLE)




b.
STEROIDS (CHOLESTEROL)& TERPENES (VITAMIN A)



2.
COMPLEX LIPIDS




a.
CONTAIN FATTY ACIDS




1)
GLYCERIDES





2)
PHOSPHOGLYCERIDES





3)
OTHERS  (EG. WAXES)




b.
SOAPS UPON ALKALINE HYDROLYSIS (NaOH)



3.
MEMBRANES -- LIPID BILAYERS



4.
FUEL STORAGE  (FAT TISSUE)



5.
VITAMINS AND HORMONES


C.
PROTEINS (15 % OF WET WEIGHT--50 % DRY WEIGHT)



1.
COMPOSED OF 20 DIFFERENT AMINO ACIDS


2.
LINEAR POLYMERS



3.
AVERAGE MOL WT IS ABOUT 40 KD



4.
ABOUT 330 AMINO ACIDS (A GENE OF ABOUT 1000 N)



5.
FOLDED INTO SPECIFIC CONFORMATION--ITS NATIVE STATE



6.
MOST ARE ENZYMES (BIOLOGICAL CATALYSTS)


D.
NUCLEIC ACIDS (6 % OF WEIGHT)



1.
COMPOSED OF NUCLEOTIDES



a.
PHOSPHATE (A NEGATIVE CHARGE PER N)




b.
SUGAR--A PENTOSE (RIBOSE OR DEOXYRIBOSE)




c.
BASE--ONE OF FOUR: A, G, T (or U) AND C




d.
LINEAR POLYMERS: -SUGAR-P-SUGAR-P-SUGAR-P-




                         |       |       |

                                       BASE    BASE    BASE



2.
MONONUCLEOTIDES




a.
PROVIDE CHEMICAL ENERGY--ATP




b.
ENZYME COFACTORS  (EG. NAD AND FAD)



3.
OLIGONUCLEOTIDES



4.
NUCLEIC ACIDS




a.
DNA--THE GENETIC MATERIAL




b.
RNA--STRUCTURAL, ENZYMATIC AND INFORMATIONAL 




 
