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!’_ Environmental Engineering

Lecture #12

Environmental Biology I:
Biochemical Fundamentals

Reading: Mihelcic & Zimmerman, Chapter 5
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http://www.ecs.umass.edu/cee/reckhow/courses/370/slides/370l12p.pdf

iWhy study microorganisms

B Biodegradation!
B They are the engines of our wastewater treatment system
B They are often used to purify drinking water
B They account for natural attenuation of pollutants

B They may interfere in treatment systems
B Indicators of environmental degradation
B Some are disease causing agents

B Future biotechnology
B Can we harness and engineer their biochemical engines?

B Molecular biology
B Genomics
B Proteomics
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i phylogeny
B Domains

mArchae } Procaryotes
M Bacteria

B Eucaryotes — nucleus, organelles

B Kingdoms of Eucaryotes
M Protists, Fungi, Plants, Animals

B Other: KPCOFGS
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iEnvironmentaI Microbiology

B Types of Microorganisms
B Bacteria
B \iruses
B Protozoa
B Rotifers
M Fungi
B Metabolism
B Microbial Disease

B Microbial Growth
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i Biochemical Molecules

B Carbohydrates: polysaccharides & sugars

B Sources of energy, structural components, markers
for identification & communication

B Nucleic Acids

B Transmit information across generations — the
blueprint, code for protein synthesis

B Proteins & amino acids

B Site of reactions, transport, storage, structure,
defense

M Lipids
B Storage of energy, membrane functions
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iCa rbohydrates

B Polyhydroxy aldehydes and ketones
B Empirical formula: CH,O

B Monomer: sugars

HLinear chain and ring forms

Hexample: glucose o
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http://upload.wikimedia.org/wikipedia/commons/8/8d/D-glucose_color_coded.png
http://upload.wikimedia.org/wikipedia/commons/8/8d/D-glucose_color_coded.png
http://en.wikipedia.org/wiki/File:Alpha-D-glucopyranose-2D-skeletal.png
http://en.wikipedia.org/wiki/File:Alpha-D-glucopyranose-2D-skeletal.png
http://en.wikipedia.org/wiki/File:Beta-D-glucopyranose-2D-skeletal.png
http://en.wikipedia.org/wiki/File:Beta-D-glucopyranose-2D-skeletal.png

iTxpes of sugars

M Position of carbonyl
B Terminal: aldehyde — an aldose
B Mid-chain: ketone — a ketose
B Number of carbons
B Three — triose
M Five — pentose
M Six - hexose
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iPonmeric carbohydrates

M Disaccharides

B Example: sucrose %‘” o
H

mD-glucose + D-fructose o

5 HELH,D Glycosidic bonds
; EGFH HO
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B Polysaccharides AU
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Linear array of Glucose units
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http://en.wikipedia.org/wiki/File:Amylose_3Dprojection.corrected.png
http://en.wikipedia.org/wiki/File:Amylose_3Dprojection.corrected.png
http://en.wikipedia.org/wiki/File:Sucrose_3Dprojection.png
http://en.wikipedia.org/wiki/File:Sucrose_3Dprojection.png
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http://upload.wikimedia.org/wikipedia/commons/4/47/Glycogen_structure.svg
http://upload.wikimedia.org/wikipedia/commons/4/47/Glycogen_structure.svg

Lipids I

m Hydrophobic — not very soluble in water
M Fats

linkages

Dehydration
reaction

B Glycerol + fatty acids bound by ester
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Ester linkage
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B Phospholipids

— Head

— Tail

Phospholipid <

bilayer

B Major components
of cell membranes

B Composed of a
glycerol, 2 fatty
acids and a
phosphate group
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http://upload.wikimedia.org/wikipedia/commons/1/13/Steroidogenesis.svg
http://upload.wikimedia.org/wikipedia/commons/1/13/Steroidogenesis.svg

i Others

B Very important and will be discussed in
lecture on genetics (#10)

B Proteins, amino acids
B Bases, Nucleic acids, DNA, RNA
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B To next lecture

David Reckhow
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http://www.ecs.umass.edu/cee/reckhow/courses/370/slides/370l13.pdf
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