Adaptation Terminology

functional compensation over a period of a da
to weeks In response $smglefactor on
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often restricted 10 Cnanges naucec O a
conditions
varying temperature Is usual factor, can have

acclimation to other factors (e.g., pH,
salinity)
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Acclimatization

 functional compensation over period of
days to weeks In response to complex of

e seasonal or climatic changes (i.e., changes
that occur under natural conditions)

 multiple parameters can vary
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Adjustments to Altered Temperature Regim

temperature

\IU’

just their physiology to compensate
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 Compensational changes can occur at all levels
of biological function




Temperature and Biological Function

1. Effects on rate functions

2. Anima
A) att
B) att

adaptations to thermal changes/extremes
ne organ/system level

ne cellular/molecular level




O, Consumption of Tiger Moth Caterpills
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Ambient temperature (°C)




Calculating Q,= Temperature Coefficient

Simple procedure if rate change is determined avdy C
range:

Qu = R/R;







O, Consumption in a Frog
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Measurement temperature (°C)




Compensation changes at enzyme level:

Two basic choices:

 Increase guantity of a given enzyme

At LI

 production of different iIsozymes




 Changes in Amounts of Enzymes

If rate of reaction Inc. with Inc. In T -

can slow reaction by dec. in amt. of enyzme:

Callinectes hepatopancreas -
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1.4 X amt. of enzyme present at 10C compared
to 20C

Do you see any problem with this strategy?




* |Isozymes - different forms of an enzyme represent-
Ing variation in the multiple copies of the genetic
code for the enzyme (e.g. LDH).

Acetylcholin- Trematomus
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Trematomus
2T trout 18°trout

optimum
temp. for

enzyme
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e Effect of temperature on membranes

Exterior Oligosaccharide Glycoprotein Glycolipid | eripheral protein
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fatty acids
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Phospholipid bilayers undergo a phase transition
(just like water which undergoes a phase transition
from liquid to solid at 0C)

Gel-like consistency Fluid-like consistency

T,, = phase transition temperature




Membranes appear to function best at
a temperature close to T,,

‘ / Cyprinodon

‘ 25T Carassius

/,«‘ 10C Carassius

® Trematomus

Acclimation Temp (C)




Phase transition temperature (T ) of membrane
phospholipids is strongly influenced by:

 polar head group
* length and saturation of fatty acid
acyl chain

 polar head groups

With dec. temp. find.:
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With dec. in temp. get increase In degree of
unsaturation of fatty acids:

Species (temp.) Sat/Unsat in PC

Myoxocephalus (0C) 0.59

Carassius (5C) 0.66
(25C) 0.82
Cyprinodon (34C) 0.99

Rattus (37C) 1.22




