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The Cell



Q Lipid bilayer cell
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What’s a cell made of:

- Lipids

— Proteins

- DNA

- RNA

- Metabolites
- lons

Mitochondria
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Enerqgy of life
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Q First law of thermodynamics

Energy
transformation

Energy »
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Q Diversity in Metabolism

All Organisms

Self feeding Other feeding

Nitrifying Green non sulfur Fungi

Algae Bacteria bacteria Animals



Q Diversity in growth conditions

Nutrients
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Q Elements of Life
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Carbon Nitrogen Phosphorus

Hydrogen Oxygen Sulfur



Q Non selective

e Plate count agar
e Nutrient agar




Q Slightly selective

e Malt agar
e MRS agar

e Kombucha medium




@ Selective

e Spirulina medium

HomeSpot HQ - CC-BY 2.0



0 Diversity in Atmosphere

Term Property

VALY

Example

Strict aerobe Requires oxygen

Does not tolerate
oxygen

Stric anaerobe

Aerobe, but can also

Facultative anaerobe .
grow anaerobically

Anaerobe, but can

Aerotolerant
tolerate oxygen

Prefers reduced level

Micro-aerophilic
of oxygen

Prefers increase level

Capnophilic Y —

Pseudomonas
aeruginosa

Bacteroides fragilis

Escherichia col

Clostridium
perfringens

Helicobacter spp.

Neisseria spp.




0 Diversity in Temperature

Term Property Example

Psychrophilic Temp <10 C Flavobacterium spp

Thermophilic Temp > 60 C B. stearothermophilus

Mesophilic @ 4@ Most pathogens




Q Bacterial growth curve
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Q Respiration
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Glycolysis part 1
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colysis part 2
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| Legend

v Hydrogen Adenosine triphosphate
@ Carbon

ADP Adenosine diphosphate

s Phosphorus

o Oxygen po‘;- Phosphate group
@ Negative charge

NAD® Nicotinamide adenine dinucleotide
Hexokinase Enzyme

Mg" Magnesium ion (cofactor)
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Citric Acid Cycle
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Q Fermentation
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Q Assimilation

Amylase
Glucomylase
Protease
Invertase
Peptidase
Lipase
Lactase
Cellulase
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@ Central Dogma

replication
(DNA -> DNA)
DNA Polymerase

DODODA ONA

transcription
(DNA -> RNA)

RNA Polymerase

LRGP R

translation
(RNA -> Protein)

Ribosome

O-0-0-0-0-0-0O rrotein
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Q Central Dogma

DNA replication
(DNA -> DNA)

DNA Polymerase

RNA replication

reverse ,&“ transcription
transcription (DNA -> RNA)
Rev.Transcriptase RNA Polymerase

translation RNA Dependent
(RNA -> Protein) RNA Polymerase
Ribosomes

O-0-0-0-0-0-O Protein
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() 5.000 vs 25,000 genes
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@ Genome size compared

Mycoplasma .
Gram positive bacteria -

Gram negative bacteria
Fungi/ Moulds
Algae

Worms
Crustaceans
Echinoderms
Insects

Mollusks

Birds

Bony fish
Cartilaginous fish
Reptiles
Mammals
Amphibians

Flowering Plants
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Q DNA Molecule

© Hydrogen
© Oxygen

@ Nitrogen

© Carbon

© Phosphorus

Minor groove

Major groove

Pyrimidines Purines
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Q Amino acids, the building blocks
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Amino acid groups
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Q Peptide bond formation

Amino acid (1) Amino acid (2)
H H

-4

N-terminus C-terminus | ‘
H

)

Peptide bond
H \PT?; | =1
H
H
R1 Water

Dipeptide public Domain



Protein folding

(a) Primary structure Chain of amino acids

Alpha-helix

Heme units

(c) Tertiary structure

(d) Quaternary structure Hemoglobin
(globular protein) OpenStax College CC-BY-SA 3.0



Q Enzymatic reactions

Substrates Product detaches
- and process can
repeat
S, S, Product
Substrates form
a product - |

Active
sites
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Q Structural proteins: Actin
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Q Receptor proteins
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Q Photosystem ||
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Q Lysozyme crystal




Q Protein crystal diffration
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