PROKARYOTIC BIOLOGY

PROKARYOTES VS. EUKARYOTES

I.
CELL MORPHOLOGY AND STRUCTURE


A.
BACTERIAL SIZE & SHAPE



1.
0.2 TO 2 µm IN DIAMETER



2.
2 TO 8 µm LONG

3. TERMS: COCCUS, BACILLUS, SPIRAL, ETC.

4.
STAPHYLOCOCCUS, STREPTOBACILLUS, TETRAD, ETC.

5.
PLEOMORPHISM





B.
CELL WALL



1.
ANIMAL, PLANT - Cellulose, FUNGI - Chitin



2.
BACTERIAL & ARCHAEAL

  
C.
APPENDAGES



1.
BACTERIAL FLAGELLA, FIMBRIAE AND PILI



2.
EUKARYOTIC FLAGELLA AND CILIA

  
D.
PLASMA MEMBRANES



1.
PHOSPHOLIPID BILAYER - 50% PROTEIN



2.
THE ARCHAEAL MEMBRANE   


E.
ORGANELLES



1.
MITOCHONDRIA



2.
CHLOROPLASTS



3.
OTHERS


F.
INTERNAL MEMBRANES



1.
ENDOPLASMIC RETICULUM



2.
GOLGI APPARATUS


G.
NUCLEUS



1.
NUCLEAR MEMBRANE



2.
CHROMOSOMES



3.
SPINDLE - CENTRIOLES



4.
NUCLEOLI


H.
MICROTUBULES



1.
CYTOSKELETON - CELL SHAPE



2.
MITOTIC APPARATUS (SPINDLE AND CENTRIOLES)



3.
FLAGELLA AND CILIA


I.
SPECIAL STRUCTURES IN BACTERIA



1.
SPORES AND SPORULATION - BACILLUS & CLOSTRIDIUM



2.
THE SHEATH AND AXIAL FILAMENTS - SPIROCHETES



3.
ELEMENTARY BODIES - CHLAMYDIA

II.
CELLULAR ORGANIZATION


A.
OMNIPOTENT CELL (GERM LINE) ORGANIZATION


B.
DIFFERENTIATION AND SPECIALIZATION



1.
TISSUES AND ORGANS



2.
CONTROL OF GENE EXPRESSION



3.
CELL AND TISSUE-SPECIFIC GENES 


C.
COMMUNICATION



1.
AUTOCRINE - PARACRINE - ENDOCRINE STIMULATION



2.
GROWTH FACTORS & HORMONES - RECEPTORS



3.
THE ENDOCRINE, IMMUNE & NERVOUS SYSTEMS

III.
GROWTH



A.
BACTERIAL DIVISION TIME--DNA REPLICATION TIME


B.
EUKARYAL GROWTH CYCLE: G1-> S-> G2-> M->   


C.
NON-GROWING CELLS - GO
PROKARYOTES VS. EUKARYOTES (CONT.)

IV.
MOLECULAR BIOLOGY - GENOMES AND GENE EXPRESSION


A.
DNA



1.
STRUCTURE AND SIZE

BACTERIA: 3 X109 , 5 X106 bp



2.
REPLICATION


MAN:      3 X1012, 5 X109 bp



a.
CIRCULAR BIDIRECTIONAL




b.
ori REGION




c.
THREE DNA POLYMERASES: I, II AND III



3.
GENE ORGANIZATION: OPERONS, CONTROL ELEMENTS, AND SPLIT GENES

4. JUNK DNA - IN EUKARYOTES (SOME IN PROKARYOTES)

5. SELFISH DNA - IS ELEMETS, TRANSPOSONS, RETROPOSONS



6.
ORGANELLES (IN EUKARYOTES)




a.
MITOCHONDRIA--GENOME  ~20  kbp

b. CHLOROPLASTS--GENOME  ~150 kbp


B.
RNA - ONE (VS. THREE) RNA POLYMERASE(S)



1.
TRANSCRIPTION LINKED TO TRANSLATION




a.
RIBOSOMES PROTECT mRNA

b. ATTENUATION & POLARITY

c. RBS - RIBOSOME BINDING SITE - SHINE-DELGARNO



2.
mRNA MATURATION




a.
LITTLE/NONE IN PROKARYOTES




b.
EUKARYOTES





1)
POLY A (3'-END) & CAP (5'-END)





2)
SPLICING





3)
TRANSPORT OF MESSAGE



3.
POLYGENIC mRNA




a.
OPERONS




b.
OVERLAPPING GENES


C.
PROTEINS AND PROTEIN SYNTHESIS



1.
NO OR FEW GLYCOPROTEINS



2.
THE RIBOSOME




a.
70S RIBOSOME--PROKARYOTES





1)
50S SUBUNIT






a)
TWO RNAs--23S AND 5S rRNA






b)
34 PROTEINS--L1 TO L34





2)
30S SUBUNIT






a)
ONE RNA-16S rRNA






b)
21 PROTEINS--S1 TO S21




b.
80S RIBOSOMES--EUKARYOTES




c.
OTHER RIBOSOMES--ORGANELLES



3.
INITIATION OF PROTEIN SYNTHESIS




a.
NO CAP ON mRNA




b.
5'-END AND INTERNAL SITES ON mRNA





1)
SHINE-DALGARNO SEQUENCE





2)
BIND TO END OF 16S RNA




c.
WHILE mRNA IS BEING MADE OFF DNA




d.
formyl-met-tRNA




e.
FEWER "FACTORS" IN PROKARYOTES

