Energy metabolism

How cells obtain energy: http://www.youtube.com/watch?v=i8c5JcnFaJ0

Where is it used: Biosynthesis, active transport, heat, and movement
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Diagram taken from the SYSEYS project carried out by the University
of Helinski Computer Department.
http://labrat.fieldofscience.com/2010/02/metabolomics.html
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Personalized Health care

- Patient stratification
- Individualized drug therapy
- Nutrition and life style management

Molecular epidemiology

- Metabolome-wide associations
- Novel risk biomarkers

- Risk hypothesis testing

- Public-health policy and action

Identifying : non
Biological ye B Fﬁbd maten al

.
New drug targets

-nghanism of Qrug - Fermentation (wine)
toxicity and efficiency - Identifying origin
- Development of novel drug - Quality control

| - etc.

modified from Nature 2008, 455,1054-1056
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Trophic strategies: nutritional requirements
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Metabolic pathway

Catabolic & anabolic
Enzymes & metabolites

Roles of ATP and NADP+ in metabolism

Complex metabolites
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Figure 13-1 Fundamentals of Biochemistry, 2/e
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Overview of catabolism
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High-energy compounds

High-energy intermediates: phosphorylated compounds, NADH
A sort of free energy currency

ATP and phosphoryl group transfer:
thermOdynamlca“y favored Table 13-2 Standard Free Energies of

but kinetically disfavored Phosphate Hydrolysis of Some Compounds of
Biological Interest

Compound AG®" (kJ-mol™1)
Phosphoenolpyruvate =61.9
phosphoester NH2 1,3-Bisphosphoglycerate —494
bond ATP (— AMP + PP)) —45.6
N
phosphoanhydride | > Acetyl phosphate —43.1
bonds i Phosphocreatine —43.1
o~ | 0 o
| | | ATP (— ADP + P) —3{015)
o_ﬁfo_”B_: _ﬁ’“_o_clH} Glucose-1-phosphate —A )
o o: O H H ; PP, -19.2
HHO OHH : Fructose-6-phosphate =135
— ] Glucose-6-phosphate —11314]
. Adenosine : Glycerol-3-phosphate -9.2
' AMP J: Source: Mostly from Jencks, W.P., in Fasman, G.D.
' ABP : (Ed.), Handbook of Biochemistry and Molecular
. v ) Biology (3rd ed.), Physical and Chemical Data, Vol. I,
L. L pp. 296-304, CRC Press (1976).
s%‘;;:ﬂiﬁnxﬁe;';“s:':,"’ e Table 13-2 Fundamentals of Biochemistry, 2/e

© 2006 John Wiley & Sons



Glycolysis & Fermentation

Aerobic condition: pyruvate to citric acid cycle
Anaerobic condition: lactate or alcohol fermentation

reduction of pyruvate
regeneration of NAD+
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H,0

Figure 14-16 Fundamentals of Biochemistry, 2/e

©2006 John Wiley & Sons
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Citric acid cycle (CAC)
Not merely an oxidation of pyruvate to CO,
A central pathway for recovering energy from several metabolic fuels
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Mitochondrial electron-transport chain

Electron transfer to O,
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ETC prOtei NS. http://www.youtube.com/watch?v=xbJOnbzt5Kw
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Figure 17-8 Fundamentals of Biochemistry, 2/e
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ATP synthase:  http://www.youtube.com/watch?v=3y1d04nNaKY

ATP

ADP + P,

stator



PhOtosyntheS|S I|ght reaCtIOI’l http://www.youtube.com/watch?v=g78utcL QrJ4

http://www.youtube.com/watch?v=j0Z1EsA5 NY
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Chemicals

Chemotrophy Phototrophy
Organic / \ Inorganic
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Blood glucose maintenance: ~5.5 mM

Daily life CM n=21subjects, two days

Glucosa concentration [mg/dl]
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Hormonal effects on blood glucose

Insulin & glucagon: control blood glucose

Epinephrine & norepinephrine (in response to stress) from adrenal gland
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Glucose storage

Glycogen: animals, fungi, and bacteria
Starch: plants

W . glycogen breakdown glycogen synthesis
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Sprinters & long distance runners




Action potential

http://www.youtube.com/watch?v=GlGqp6 PG6k

http://www.youtube.com/watch?v=ifD1YG07{fB8




Active transport
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Figure 12-4 Essential Cell Biology, 2/e. {(® 2004 Garland Science)

Sodium potassium pump:
http://www.youtube.com/watch?v=P-imDC1txWw




Nonshivering thermogenesis

Collins Figure 1

COUPLING UNCOUPLING
{oxidative phosphorylation) {proton leak)
H* H*
H L
H* / +H H H*
. Intermembrane space T
Mitochondrial o
Nerve inner ATP e @%o @ ~)
membrane 2 1.1
e
_ Electron transport {
jhiliien i chain ‘p
] - ATP ., ADP+Pi | "
H H
ATP Heat
FFA v_)!lllllllll\l\w DH'

D

ATP Synthesis

Heat

r
i

Mitochondrion



Heart Diseasea, Blood Pressure
Hypertension, lschemia

Macular Degeneration Skin agaeing, Psoriasis
Retina Degeneration Sunburn, Dermatitis, Melanoma
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http://www.youtube.com/watch?v=dlIZ5ROca0KI




http://www.youtube.com/watch?v=JBmykor-2kU




