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Arrhenius law: Thermodependence of reaction rate

k=A. exp (-Ea/RT)

How do psychrophiles maintain
appropriate rate of reactions
2

Laboratory of Biochemistry:
Belgium

Specific activities of psychrophilic(blue) and me
enzymes as a function of temperature

How do psychrophiles, living below
0°C, prevent freezing?

Bacteria in liquid veins of sea ice Proton (H+) permeability in bacteria Plasma membrane
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Effects of cryoprotectants

1- They depress the freezing point of water

2-They prevent cell dehydration when

3-They protect proteins t cold denaturation
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Antifreeze GlycoProtein(AFGP)
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Animation of the process of i
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by Arthrobacter psychrolactophilus at 10

Effects of ice-nucleating proteins a

1-Ice is confined in the extracellular space

Open symbols: sterilized
Homogeneous ice nucleation Heterogeneous ice nucleation

Black symbols: with strain

B INP ‘ 50 l\ ANP
2-The formation of ice is controlled by the organ ’
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3-At the ne production of cryoprotectants
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4-Some water is lost contributing to decrease the freezing
n the intracellular space
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Growth inhibition and recrystallization inhibition
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Psychrophiles and cold-active enzymes in Biotechnology splitting catalysed by beta-galactosidase (lactase) Tosts mmilkcat s

Food industry

Organic synthesis a Protease, lipase, glycos)
etc

Molecular biology

Amylase, laccaso, collulase

Environment in situ bioremediation of organic_| Various hyarol mono-ar
pollutants an dioxygenases, dehydrogenases

Bio Psychrophilic anasrobic Caiciss

Lactozym(Novo), Maxilact(Gist Brocades)

3D = Structure of cold—adaptedlxylanase

Isomerisation of D-galactose into D-tagatose

Ca(OH),

D-galactos

Family 10 Xylanase Family 11 Xylanase. Family 8 Endoglucanse CelA
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