M etabolism

5.7.00:

» Enzymatic Reactions

» General Concepts of Metabolism

* Central Metabolism (Glycolysis, TCA, oxidative Phos-
phorylation)

12.7.00:

* Photosynthesis

» Metabolism of selected compounds
* Principles of Metabolic Engineering

Metabolism is Organized in
Compartments
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Photosynthesis |

“Nature has put itself the problem if how to catchin flight light
streaming to the earth and to store the most elusive of all powers
inrigid form”

Julius Robert Mayer, 1842

107 kcal of free energy is stored annually by photosynthesis on
earth. This corresponds to the assimilation of more than 10° tons
of carbon into carbohydrate and other forms of organic material.

Photosynthesis ||
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(CH,0) represents
carbohydrate (e.g.
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Photosynthesis |11
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Chlorophyl|
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Structure of chlorophyll a

Absorption Spectrum of
Chlorophyll a

One of the highest absorption
coefficient of organic com-
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Light-harvesting complexes

The light harvesting complex * Increases the yield of
light energy | excited electrons
\ * The energy isfinally
tranferred to the photo-

sythetic reaction center

light harvesting
complex photosynthetic
reaction center




Photosystem 1|

Thylakoid interior

Cytochrome
complex

Photosystem li

Stroma

CP 29
Chlorophyll a+h
29-30 kDa
ah=3

LHC 1
Chlorophyll a+h
25,27, 28 kDa
amb=1.2

Photosystem |

Subunits [l

: 5-25 kDa :
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Chlarophyll a
: 52-53 kDa :
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h, 20-24 kDa J




Dark reactions
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Rubisco

* Rubisco isthe most
abundant enzyme
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Metabolism: Overview
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Synthesis of Prostaglandins |

E1,E2,Fla, F2 o Increase vascular permeability
Cause inflammation - Wheal and flare
Contract smooth muscle - uterus / git/ bronchi
Increase hyperalgesia in sensory afferent nerve fibres
Reduce gastric acidity

D2 Increase hyperalgesia in sensory afferent nerve fibres
Inhibit platelet adhesion

Thromboxane Increase vascular permeabili
f
Aggregate platelets

Prostacycline Decreage vascular tone
Redalet adhesion




Synthesis of Prostaglandins||

The prostaglandin pathway

Stimulus

! Phospholipids
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Synthesis of Prostaglandins |
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Function of Aspirin
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Aspirin

Channel mouth
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Phenylaanine
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Phenylal anine hydroxylase

* Deficiency of
this enzyme causes
phenylketonuria

* 1 out of 20000
newborn

» Usualy severe
mental retardation
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Metabolic Engineering |

* Trying to influence the biochemical network by
inhibiting or activating certain steps in metabolism

 Long list of failures

* Very short list of successes

 Techniques involve drugs and most of the time genetic en-
geneering techniques

Metabolic Engineering ||

* Diacetyl is one of the more
important carriers of flavor in
v milk products and beer

S » SOMe SuUCCcess in engineering

{=o e Lactococcus lactis

o N/ +Unfortunately, there isadiscussion
o v of increasing cancer risk with

increasing concentration of diacetyl
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MCA - Metabolic Control
Analysis
_ A Vi _ dln A * Sensitivity Analysis

4 —_— =
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« Valid only, if therest
of the system remains
unchanged

One of the major breakthroughs of this technique was the
discovery that control is amost always spread over the
compl ete pathway.
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