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“Courtesy of M. Nass, University of Halle, Germany.

Some techniques for generating and/or detecting
light in biological subjects are patented and may
require licences from third parties. Users are
advised to independently determine for themselves
whether their activities infringe any valid patent.
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Gene research in plants
Regulation of plant growth
Circadian rhythms

Drug screening in plants
Calcium regulation

NightOWL ™ [l is an ideal instrument for in-vivo plant
research featuring:

Moving camera for height adaption

Selectable field of view (focus between 35 - 500mm)
Stable pull-out tray even for heavy pots

Flange for light-tight access to the inner part for cables,
wires, fibers, tubing, etc.

Various illumination and filter options

www.Berthold.com/Bio



Examples of plant research with NightOWL™

Gene research

There are sets of genes that change their expression level in response to light stimuli, others
that show elevated expression in extreme heat, and others that are induced in expression by
cold. The existence of distinct gene sets that respond to different stimuli suggests that spe-
cific receptors and signal transduction pathways are utilized in response to alterations in light
and different temperature extremes to drive distinct gene expression changes.

Transgenic tobacco plant expressing the firefly luciferase luc gene con-
trolled by promotors from Arabidopsis thaliana (Courtesy: M. Nass, Uni-
versity of Halle, Germany). In general plants were finely misted from a
15-cm distance with 1 mm luciferin and 50 mm sodium citrate, pH 5.6,
and placed in the NightOWL after 30 min. Computer-generated repre-
sentations of luminescence emissions were overlaid with photographs ac-

quired before and/or after the completion of time courses.

Circadian rhythm

The circadian clock forms one of the most fascinating adaptations to life on earth. Organisms
can not only anticipate the day/night cycle but can make use of an internal clock to measure
day length as an indicator of the changing of the seasons. The innate period of the clock is
not exactly equal to 24 h, but is reset each day by environmental signals at dawn and dusk,
most notably by changes in light and temperature.

Time-course showing the circadian rhythm of bioluminescence in a po-
pulation of Arabidopsis thaliana seedlings expressing the firefly lucife-
rase gene under the control of the Arabidopsis CAB2 promoter. The
time-course follows the rhythm of transcription from the CAB2 promoter
over 48 h. Two circular 10 cm Petri dishes of seedlings are represented
for each time-point. Twenty-five images are shown, taken at 2 h inter-
vals over the course of 2 d and should be followed as if reading a book,
from left to right, one line at a time. The seedlings, germinated on
growth medium were first entrained 12/12 h light/dark cycles for 6 d
then transferred to constant light. The sequence commences during the
morning of the first day after transfer to constant light. The CAB2 gene
encodes part of the photosynthetic machinery and appropriately shows
a peak of expression during the subjective day and a trough of expres-
sion during the subjective night (refer to Paul F. Devlin: Signs of the time: environmental input to the
circadian clock. Journal of Experimental Botany, Vol. 53, No. 374, pp. 1535-1550, July 1, 2002).

Drug Discovery

Plants have the potential to produce a wide array of secondary metabolites that have utility
as drugs to treat human diseases. To tap this potential, functional human nuclear receptors
have been expressed in plants to create in planta screening assays as a tool to discover na-
tural product ligands. This in planta screen has led to the identification of previously unre-
ported ER ligands, providing evidence of the complementary value of this approach to current
in vitro high-throughput screening assays (refer to Doukhanina et al.: Expression of Human
Nuclear Receptors in Plants for the Discovery of Plant-Derived Ligands. Journal of Biomole-
cular Screening 2007:385-395).

For more applications see NightOWL publications under www.berthold.com/bio




