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Crucian carp
(Carassius carassius)

A vertebrate with an extraordinary advantage:

It produces ethanol!

This enables survival without oxygen (anoxia)
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Anoxia is an extreme physiological challenge,
and "everything” must be expected to change
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Aim of project:

to develop a procedure for accurate assessment
of gene expression in anoxic crucian carp
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This is the first study to introduce an
external RNA control gene prior to RNA
extraction on a “per unit weight of tissue”

basis, and to use it for normalization of
real time RT PCR data.

External RNA control gene:

an in vitro synthesized mRNA

strand that does not have
mw2060 analogs in the experimental

mw = Microcystis cf. wesenbergi system of interest
2060 = number of nucleotides
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mw2060 in % of B-actin expression
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Fig. 1 pg mw2060/mg brain tissue

Ellefsen et al. (2008)
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Anoxia exposures

- Two anoxia experiments:
1. 8°C
2. 13°C

- Four oxygen regimes in each experiment:

1. Normoxia 7 days (N7)

2. Anoxia 1 day (Al)

3. Anoxia 7 days (A7)

4. Anoxia 7 days/Normoxia 3 or 7 days (A7N3/A7N7)

- Brain and heart were sampled for real-time RT
PCR analyses



Results

Internal RNA control genes
In the crucian carp brain

mw2060-normalized data:

Fig. 2
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Internal RNA control genes
In the crucian carp heart

mw2060-normalized data:
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In the crucian carp heart

Non-normalized data:
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Results

Internal RNA control genes

In the crucian carp heart

Comparing mw2060-normalized

and non-normalized data:
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Normalization:

Fig. 5
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expression in crucian carp heart: ygp3qg
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Normalization of target gene Q L
expression in crucian carp heart: ygc70

Results

Normalization: mw2060 B-actin geNorm
Fig. 6 A
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Observed changes in
internal RNA control gene

expression had large
consequences for target gene
normalization
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» standard curve

* intra-experimental
reproducibility (low Coeff. of var.)

* inter-experimental

reproducibility (similar expression
profiles between experiments)

* non-normalized data supports
normalized data

» changes in mw2060-
normalized gene expression
could not be explained from
changes in RNA vyields

* batch-to-batch variation
« complete cell lysis?

Our external RNA control gene approach seems to enable accurate

normalization of real-time RT PCR data
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