Prokaryotic Cell Structure and Function

What are the different shapes and arrangenents that a prokaryote
may have?
(Fig 3.1, 3.2)

Coccus, bacillus, vibrio, spirilla(rigid), spirochete (flexible),
Pl eonor phi ¢

What is the “typical” size of a prokaryotic cell?

(Fig 3.3)

Exceptions: Epul opi scium fishel soni (p. 45),

Thi omargarita nam biensis (Big bacteria and p. 45),

“Nannobacteria” (Mnimal Cell genone: PNAS Sep 1996, p 10004-10006)

Nannobacteri a: Size of Nannobacteria: 0.03 um (~ the size of a ribosone)

Theoretical mnimmsize of a cell: 0.14 um
Theoretical mnimum genone: ~ 315 X 10° base pairs;
250 genes (each gene ~1250 base pairs, ~400 am no aci ds)

Mycopl asmas: Smal | est |iving prokaryotes
(~450 genes, ~ 600-800 kil obasepairs)

What conprises a prokaryotic cell?

VWhat are the functions of the different structures found in a
prokaryotic cell?

(Fig 3.4, Table 3.1)

Cell wall, periplasm c space, plasma nenbrane, cytoplasm nucleoid
regi on, ribosones, inclusion bodies, flagella

Cytoplasmc matrix
| ncl usi on bodi es
R bosones

Nucl eoi d

VWhat are the characteristics of the Plasma nenbr ane?

Sem per neabl e

Proteins and |ipids. Anphipathic lipids, (fig 3.5 phospholi pid);
Chol esterol and hopanoid (fig 3.6 and box 3. 2)

Structure of the plasma nmenbrane Fl uid nosaic nodel (fig 3.7),
Archael |ipids and nenbrane (figs 20.3, 20.4, 20.5)

Transport (G oup translocation, active transport: Ch 5, p 100-104)



Read the followi ng article:

Car bohydrate transporters of the bacterial phosphoenol pyruvate: sugar
phosphot r ansf erase systens (PTS) (2001) FEBS Letters vol 504 pp 104-111



PROKARYOTI C CELL WALL
Cell wall: function
Gram staining (fig 2.14)
G am positive/ Gamnegative cell wall (fig 3.15)

Pepti dogl ycan (nurein) subunit conposition (fig 3.16, 3.17)

Conposition of Archael cell wall (fig 20.1, Pseudonurein fig.20.2)

Pepti dogl ycan (PG cross-links (fig 3.18)
Pepti dogl ycan (PG structure (fig 3.19)

Gram positive cell wall (fig 3.21, 3.22)
Tei choi c aci ds

G am negative cell wall (fig 3.23, 3.24)
Quter nmenbrane, periplasmc space, PG Braun’s |ipoproteins,
adhesion sites, porin protein
Structure of Lipopolysaccharide (fig 3.25)

Mechani sm of Gram staining (fig 2.14)

Cell wall and osnotic protection: (fig 3.26)

Lysis, plasnolysis
Action of lysozynme and penicillin

Synt hesi s of Peptidoglycan cell wall (figs 10.28, 10.29)
Rol e of wuridi ne di phosphate
Rol e of bact oprenol
Steps in PG synthesis
Action of cycleserine, penicillin, vanconycin, bacitracin
Rol e of autol ysins
Rol e of Penicillin binding proteins

Patterns of cell wall formation (fig 10. 30)



Conmponents external to the cell wall

Capsul es
Slinme |ayers
S-layers

Pili and Finbriae
Sex pili: conjugation

Fl agella and notility

Distribution of flagella (fig 3.31)
Fl agel l ar ultrastructure (fig 3.33)
Fl agel | ar synthesis/growth (fig 3.34)
Mechani sm of flagellar novenent (fig 3.35, 3.36)
Chenot axi s: figs 3.37, 3.38, and 3. 39

Mechani sm W1l | be covered with gene expression (Ch 12)

Bacteri al endospores:

Location (fig 3.40)

Structure (fig 3.41)

Spore formation (fig 3.43)

Endospore germnation (fig 3.44)

Characteristics Tabl e from Brock



