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gating detailed metabolic changes in
Antarctic fish have been conducted
In two notothenioid species by moni-
toring broad sets of genes upon
acute warming via microarray [6,7].
However, data characterizing the ca-
pacity of Antarctic fish to adjust me-
tabolic pathways after long-term ex-
posure to higher temperatures are
still missing.

Linking transcriptomics to physiology - Effects of
chronic thermal acclimation in the Antarctic eelpout
(Pachycara brachycephalum)
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Pachycara brachytz'z
nothermal organisms currently expe-
rience rising water temperatures
around the Antarctic Peninsula [3,4].
Predictive models indicate that the
warming trend is especially strong in
polar regions [5]. The capacity for
acclimation may therefore become
exceedingly critical for species survi-
val in those regions.

To our knowledge, surveys investi-

Introduction Thermal gra-
dients account for the biogeographic
distribution of species along latitudi-
nal clines, as well we across the
costal and tidal zones [1]. Thus,
species-specific thermal tolerances
are limiting and correlate with natural
habitat temperature variations [2].

Due to the local influence of global
climate change, highly adapted ste-

* cold-stenothermal species

* abundant around Antarctica at
approx. 200 to 1,800 m depth

% annual water temperatures
fluctuate between -1.5 - 2.0°C

% prefers greater depths with
slightly “warmer” temperatures
(mostly caught at temperatures
between -0.4 and 1°C)

Experimental design
n=16

Methods A species-speci-
fic microarray comprized of 15.854

n=12 n=15 n=18 n=16 n=19

Objectives
1. Characterization of the thermal pla-

animal incubation
for 2 months
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Results Animal growth per-
formance (GP) indicate a thermal
optimum at 3°C; at 6°C the GP gets
lost.

Above that temperature higher
haematocrit levels indicate an
onset of a temerature-dependent
oxygen and capacity limitation of
the thermal tolerance.

The magnitude of long-term altered
transcripts correlates to the growth
optimum by a minimum of altered
transcript diversity. Affected meta-
bolic pathways are involved In
energy consumption and conversi-
on. Different protein modification
and degradation pathways become
effective at different temperatures.
The subcellular organization is
characteristic at certain tempera-
tures. Signalling pathways are lar-
gely involved in cellular mainte-
nance and the balance between

stress and homeostasis re-
SpoNnses.
Conclusion

Chronic thermal exposure causes
transcriptomic adjustments below
and above the optimum tempera-
ture reflecting imbalances In
homeostatic mechanisms, at the
same time being paralleled by un-
favourable shifts in energy budget.
Some of the transcriptomic chan-

Physiological parameters and
gene expression

hybridization of each sample
against the reference pool

climate sensitivity.

Functional interpretation of differently

expressed transcriptomes
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ges may be responses to such un-
favourable shifts (e.g. the preferred
usage of carbohydrate—based
fuels with increasing temperatures
to prepare for hypoxemic events),
or be causative In stimulating
baseline energy demands, e.g. by
an enhanced protein turnover via
ubiquitin-related enzymes in the
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cold. The expression profiles of
housekeeping proteins suggest
that large protein complexes
become functionally impaired in
the warmth, indicated by a seemin-
gly futile expression of e.g. compo-
nents of the transcription or the
protein synthesis machinery. A
maintenance at warm temperatu-

res is only possible by using up
body’s own energy reserves as
well as through a restructuring of
tissue (angiogenesis) for an effici-
ent oxygen supply. Subsequently,
thermal limitation largely depends
on the degree of protein adaptation
and the available functional reper-
toire of genes.
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