Chapter 2

An overview of biological basics




Are all cells the same?

A Cells

A Basic unit of all living organisms
A Different types, but the same essential properties
:riebsz;ﬁ:rﬁ:nB:;;::iya;triicb::;%Toensmes, ' Nucleoid Contains asingle, simple, (a) Animal ce"

but serve the same function—protein Iongarobaiibileils
synthesis from an RNA message.

Ribosomes are protein-synthesizing machines

Peroxisomes destroy peroxides

Cytoskeleton supports cell, aids
/ in movement of organells

Pili Provide points
of adhesion to surface
of other cells.

Flagella Lysosome degrades intracellular
Propel cell & debris
— throughits > Transport vesicle shuttles lipids

and proteins between ER, Golgi,
and plasma membrane

Golgi complex processes,

packages, and targets proteins to

other organelles or for export

surroundings.

Smooth endoplasmic reticulum
(SER) is site of lipid synthesis
and drug metabolism

Cell envelope
Structure varies
with type of
bacteria.

Nucleolus is site of ribosomal

RNA synthesis Nucleus contains the
Rough endoplasmic reticulum genes (chromatin)
(RER) is site of much protein

synthesis

Nuclear envelope segregates
chromatin (DNA + protein)
from cytoplasm

Bacter | al C el I Plasma membrane separates cell

from environment, regulates

movement of materials into and

out of cell Mitochondrion oxidizes fuels to
produce ATP




Are all cells the same?

(b) Plant Ce" Smooth endoplasmic reticulum

Niideslas s Gtaof (SER) is site of lipid synthesis

ribosomal RNA synthesis and drug metabolism

Nucleus contains the
genes (chromatin)

Plasma membrane Rough endoplasmic reticulum
separates cell from (RER) is site of much protein
environment, regulates synthesis
movement of materials

r Ribosomes| Cytoskeleton
into and out of cell

Mitochondrion oxidizes
fuels to produce ATP

(X @ Golgi

Chloroplast harvests complex

sunlight, produces ATP
and carbohydrates

Starch granule temporarily
stores carbohydrate products
of photosynthesis

Thylakoids are site of
light-driven ATP synthesis
Cell wall provides shape and
rigidity; protects cell from
osmotic swelling
Vacuole degrades and recycles
macromolecules, stores
metabolites Plasmodesma provides path
between two plant cells

Cell wall of adjacent cell

Glyoxysome contains enzymes of
the glyoxylate cycle



Three Domains of Life

A Three domains (kingdoms, )

A Eukaryotes ( )
A Prokaryotes ( )
Eubacteria ( ) p— Fageliate ooeontia
Archaebacteria ( ) () ¢ ) ( )
Eubacteria Eukaryotes
- Green Animals Ciliat .
p((i)rsai\tr:, j el nimals (iliates Fungi
Purple bacteria pacteria bacteria Plants
Cyanobacteria Flagellates
Cyanobacteria ( ) Flavobacteria

Microsporidia

Thermotoga

Extreme
( ) halophiles” [/, | .

Methanogelns Extlremethermophiles
Archaebacteria

( )




:l:l Microbial Diversity

A Classification of prokaryotes depending on optimal temperature
A psychrophile: < 20°C
A mesophile: 20°C ~ 50°C
A thermophile: 50°C <

A Classification of prokaryotes depending on oxygen need
A aerobic: grow in the presence of oxygen
A anaerobic: grow without oxygen
A facultative: grow under either circumstances

A Classification of prokaryotes depending on size and shape
A coccus: spherical or elliptical

A bacillus: cylindrical or rod - M- ~
A spirillum: spiral %‘ \\“/Jf ‘ §
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coccus bacillus spirillum



:l:l Naming Cells (microorganisms)

A Escherichia coli (E. coli)
AGiven In Latin
Awritten In italic
A Escherichia: genus ( , a group of related species)
Acoli: species ()
A various strains ( ) of E. coli --- (ex) E. coli K12, E. coli B/rA

<

\"4."\ »
e !
Pt b
m agdy,
|~ 45&7.§ <

A Genus (scientific name) of humans : Homo sapiens



Viruses

A
A
A

)

Capsid proteins

Used as vaccine

Not cells
No independent reproduction (not alive by itself)
A Genetic material (DNA or RNA) Genetic material
A Proteins (Capsid)
" Viruses are in the semantic ( ) fog between lifeand non-l i f e. ©

(Campbell and Reece, Biology, 6th Ed, p 339.)
Are viruses living beings?
AThe answer t o t hanasnguoheas tirusesare ircapabheo 6 ,
of independent!| i f e. 0O L(fel Eayolvdng o 31.3)
Conclusion:
Viruses do not fit the basic definition of cellular life.

A Require host for all cellular activities
A No metabolic capability of their own



Bacteriophage

ABacteriophage: bacteria-infecting virus

AlLytic cycle: reproduction of phase (virus)

APhage DNA is incorporated into the host DNA

ACould be used to kill bacteria -
5. RELEASE
Collars, sheaths, and x % lyasigt?r;a;ar;e:lg
base plates have been .
attached to heads. Ta% x mature phages

fibers are added last.

1. ADSORPTION
Phage Is adsorbed
| onto bactenal cell

Head DNA
>

Collar ——
Sheath ——————

Tail :
fiber Empty phage
heads and pieces
of phage DNA are
synthesized.

3. BIOSYNTHESIS
The phage DNA directs the cell's
metabolism to produce viral com-
ponents—proteins and coples
of phage DNA.



:l:l Cell Types by  Cell Structure

A Prokaryote & Eukaryote
A Primary Difference: presence or absence of nucleus
(more detalls in Table 2.1 and 2.2)

A. Prokaryotic cell B. Eukaryotic animal cell C. Eukaryotic plant cell

M Nuclear membrane Genetic material Chloroplast Cell wall
C/ ) Nucleus / /
fe N
Genetlc Plasma Cytoplasm
material membrane
Endoplasmlc
reticulum

Golgi apparatus

Mltochondnon

Cytoplasm

Plasma membrane



Prokaryotic Cells

A Prokaryote (M@ >
Apro; before / , \

Genetic  Plasma Cytoplasm

Akaryon: kernel( ) or nucleus material membrane

A No nuclear membrane
A Small (0.5-3 mm), mostly single-celled organisms
AEubacteria . common bacteria (e.g. E. coli)
A Archaebacteria
methanogens (methane-producing), thermoacidophiles, and halobacteria
(high salt)

Live in extreme environments




Eubacteria

A Divided into two groups by gram stain

AGram—negative cell (e.g. E. coli)

Outer membrane >
Peptidoglycan —
Cytoplasmic (inner) membrane —_
Periplasm

Between inner and outer membranes

AGram-positive cell (e.g. Bacillus subtilis)
No outer membrane —>
Peptidoglycan —
Teichoic acid

Cytoplasmic membrane \




