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Applications

Detection of GFP, etc.
Very intense signal

Gel documentation

No DNA degradation
Detection of nucleic acids
No cellular stress

Flashlight:
developed for the detection of fluorescent DNA
dyes.

FastGene® BG-LED Originally
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Introduction

Fluorescent proteins are frequently used
in plant molecular biology as markers

for transgenic events. These events

can be the consequence of stable or
transient transformation of whole plants
or plant organs. In this context it is
desirable to monitor the success of the
transformation in an effortless and non-
invasive approach. It was show previously
that illumination with blue light can
visualize GFP expression in plants (Baker
et al. 2012). Here we demonstrate that
the FastGene® Blue/Green LED Flashlight
originally designed to visualize DNA

in gels can be used to detect strong
fluorescent signals originating from green
and non-green plant tissues expressing
yellow and green fluorescent protein.

Methods

Vectors used for creating transgenic
plants either harbored 702GFP protein
with introns (Dadami et al. 2013) driven
by the cauliflower mosaic virus promotor
(35S) or contained a protein fusion with
enhanced yellow fluorescent protein

also under control of a 35S promotor
(GenBank: KF499077.1, Dahncke, Witte
2013). The procedure for transient
infiltration of Nicotiana benthamiana
leaves was described previously (Witte
et al. 2004; Werner et al. 2008) as well as
the 'hairy root’ transformation procedure
for soybean (Kereszt et al. 2007). The
'hairy root’ transformation of Brassica
carinata was modified from Vieweg et al.

2004, in short seeds of Brassica carinata
were vernalized for three days in the
dark at 4°C and then germinated for
three days (photoperiod, 16/8 h light/
dark; temperature, 20/15 °C day/night;
relative humidity, 100 %; light intensity,
220 pmol m-2 s-1). Agrobacterium
tumefaciens C58, containing a root
inducing (RI) plasmid (Arqua1l), was
grown for two days on a YEB plate,
scratched off the plate and resuspended
in 6 mL PS buffer (0.7% Na2HPO4 (w/v),
0.3% KH2PO4 (w/v), 0.5% NaCl (w/v),

150 pM acetosyringone, pH 7). After an
incubation time of at least 1.5 h the B.
carinata seedlings were dampened with
the bacterial solution and wounded along
the hypocotyl with an insulin injection (U-
40 Insulin, 0.3 mm x 12 mm). Additionally,
the bacterial solution was simultaneously
injected into the plants. Then the
seedlings were further cultivated in clay
granulate under the same conditions as
during the germination except for an
incubation in the dark for 20 h directly
after the transformation. After one

week, the plants were fertilized with a
nutrient solution containing (mM) 2.25
Ca(NO3)2 x 4 H20, 2.5 K2S04, 1 MgSO4
x 7 H20, 0.25 KCl and (uM) 25 H3BO3,
1.5 MnS0O4, 1.5 ZnSO4, 0.5 CuSO4, 0.025
(NH4)6M07024 and 35.8 Fe (Felll-EDTA).
Two weeks after the transformation,

clay granulate was removed from grown
hairy roots. One additional week later
the plants were screened for transgenic
roots using GFP as fluorescent marker.
The stable transformation of Arabidopsis
was accomplished with the ‘flower dip’
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Figure 1. (A) Demonstration of the flashlight use on
a Nicotiana benthamiana plant. (B) YFP expression
in transiently infiltrated N. benthamiana leaves. The
infiltrated area can be seen as yellowish area clearly
different from red parts of the leaf without infiltration
(C) Close-up of a soybean root (red) with hairy roots
expressing GFP (green) (D) whole Brassica carinata
plant with hairy roots expressing GFP (visible in
green) (E) stably transformed Arabidopsis thaliana
seedlings expressing either YFP (yellow) or no
fluorescent protein (red).

method previously described (Clough,
Bent 1998). Photos of plants and plant
organs were taken during illumination
with the FastGene® Blue/Green LED
flashlight through the supplied filter with
a cell phone camera in a dark room.

Results

Photosynthetically active plant tissue
appears red with the FastGene® Blue/
Green LED flashlight whereas plant roots
can be light red or white. However,

the presence of fluorescent protein
expression is clearly visible upon
illumination with the FastGene® Blue/
Green LED flashlight as a green/yellow
signal. In the hairy root transformation
and the leaf infiltration method

the observed yellow/green signal

was consistent with other methods
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determining fluorescence (confocal laser
microscopy, fluorescent binocular). In
stably transformed Arabidopsis seedlings
all seedlings predicted to be fluorescent
could be verified with other methods,
however many additional transgenic
seedlings were identified that did not
give any signal with the FastGene® Blue/
Green LED flashlight suggesting that the
expression of fluorescent protein needs
to be strong enough for detection with
the FastGene® Blue/Green LED flashlight.

Discussion

The FastGene® Blue/Green LED flashlight
is a convenient device for detection of
green and yellow fluorescent protein

in different plant tissues. Except for an
electrical plug and relative darkness (in a
plant chamber this can be accomplished
with a dark cloth) no additional
equipment is required allowing for an
easy detection of fluorescence e.g. to
access the success of a transformation
procedure. In some instances the
FastGene® Blue/Green LED flashlight
may not have the sufficient sensitivity
for the detection of weak fluorescent
plant tissue, however this can also

be seen as an advantage enabling

the selection of e.g. seedlings within

a population that exhibits especially
strong protein expression without using
laborious methods. This is especially
interesting since a correlation between
GFP marker gene expression and the
expression strength of a target gene was
demonstrated (Harper et al. 1999).

Publication bibliography

Baker, Stokes S.; Vidican, Cleo B.; Cameron, David
S.; Greib, Haittam G.; Jarocki, Christine C.; Setaputri,
Andres W. et al. (2012): An epifluorescent attachment
improves whole-plant digital photography of
Arabidopsis thaliana expressing red-shifted green
fluorescent protein. In AOB PLANTS. DOI: 10.1093/
aobpla/pls003.

Clough, S. J.; Bent, A. F. (1998): Floral dip: a simplified
method for Agrobacterium-mediated transformation
of Arabidopsis thaliana. In PLANT JOURNAL 16 (6),
pp. 735-743.

Dadami, Elena; Moser, Mirko; Zwiebel, Michele; Krczal,
Gabi; Wassenegger, Michael; Dalakouras, Athanasios
(2013): An endogene-resembling transgene delays
the onset of silencing and limits siRNA accumulation.
In FEBS letters 587 (6), pp. 706-710. DOI: 10.1016/j.
febslet.2013.01.045.

e RESULTSHEEE



31 8 EQNOS02 |

/
i

Dahncke, Kathleen; Witte, Claus-Peter (2013):
Plant Purine Nucleoside Catabolism Employs a
Guanosine Deaminase Required for the Generation
of Xanthosine in Arabidopsis. In PLANT CELL 25 (10),
pp. 4101-4109. DOI: 10.1105/tpc.113.117184.

Harper, B. K; Mabon, S. A; Leffel, S. M.; Halfhill, M.
D.; Richards, H. A; Moyer, K. A; Stewart, C. N,, JR
(1999): Green fluorescent protein as a marker for
expression of a second gene in transgenic plants. In
Nature biotechnology 17 (11), pp. 1125-1129. DOI:
10.1038/15114.

Kereszt, Attila; Li, Dongxue; Indrasumunar,
Arief, Nguyen, Cuc D. T,; Nontachaiyapoom,
Sureeporn; Kinkema, Mark; Gresshoff, Peter M.
(2007): Agrobacterium rhizogenes - mediated
transformation of soybean to study root biology.
In NATURE PROTOCOLS 2 (4), pp. 948-952. DOI:
10.1038/nprot.2007.141.

Vieweg, M. F,; Fruhling, M.; Quandt, H. J,; Heim, U,;
Baumlein, H.; Puhler, A. et al. (2004): The promoter
of the Vicia faba L. leghemoglobin gene VfLb29 is
specifically activated in the infected cells of root
nodules and in the arbuscule-containing cells
of mycorrhizal roots from different legume and
nonlegume plants. In MOLECULAR PLANT-MICROBE
INTERACTIONS 17 (1), pp. 62-69.

Werner, Andrea K.; Sparkes, Imogen A.; Romeis, Ting;
Witte, Claus-Peter (2008): Identification, biochemical
characterization, and subcellular localization of
allantoate amidohydrolases from Arabidopsis and
soybean. In PLANT PHYSIOLOGY 146 (2), pp. 418-
430. DOI: 10.1104/pp.107.1108009.

Witte, Claus-Peter; Noel, Laurent D.; Gielbert, Janine;
Parker, Jane E.; Romeis, Tina (2004): Rapid one-step
protein purification from plant material using the
eight-amino acid Strepll epitope. In Plant molecular
biology 55 (1), pp. 135-147. DOI: 10.1007/s11103-
004-0501-y.

Imprint

NIPPON Genetics EUROPE GmbH
Binsfelder StraBe 77

52351 Diren

Germany

Tel: +49 242155 496 0
Fax: +49 242155 496 11
E-Mail: info@nippongenetics.eu
Web: www.nippongenetics.eu

Scientific News

SUMMARY

Detection of green and yellow
fluorescent protein was possible
in plant tissue  using the

FastGene Flashlight with blue/
green LEDs.

The relative ~ expression
levels of GFP could also be
estimated by the brightness of
the fluorescence. Hence, the
flashlight was also used for the
selection of strongly expressing
organisms.
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Cat.No. Description

FG-11 FastGene®B/G LED
Flashlight

MGO04 MIDORISREN Advance

MGO06 MIDORISREEN Direct

FastGene®B/G LED

HEAE Transilluminator

GPO4LED | B/G LED GelPicBox

GPO5LED | FAS Digi

GPO6LED | FAS Nano

GP-FAS-V | FAS-V
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Still destroying your DNA with UV-light?
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