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CCD-BASED SYSTEM OFFERS RAPID METHOD FOR DETECTING
GLYCOSYLATED AND NON-GLYCOSYLATED PROTEINS

Dr Paru Oatey

Glycosylation is the most common form of
post-translational modification of human and
other eukaryotic proteins. Glycoproteins have
vital roles in many physiological and
pathological reactions and are also
responsible for molecular recognition, cell
signalling and protein stability, as well as
protein folding and structure. Therefore,
identifying glycoproteins is often of critical
importance in life science research.
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To detect glycoproteins, scientists traditionally use lectins that
bind to specific glycans, but recently stains such as Pro-Q®
Emerald 300 (Invitrogen) have been introduced which will
selectively stain glycoproteins to produce a fluorescent signal.

Imaging fluorescent dyes can be difficult as it requires the use
of laser-based scanners, many of which are large, expensive
and limited to fluorescence imaging applications.

To overcome these challenges, this article describes how
CCD-based technology can be used and the levels of sensitivity
that can be achieved imaging Pro-Q Emerald 300, a popular
fluorescent dye for the labelling of glycoproteins.

MATERIALS AND METHODS

Into three 1-D polyacrylamide gels (12% polyacrylamide gel
with a 5% stacking gel), the following mixture of glycosylated
and non-glycosylated proteins, bovine serum albumin (66
kDa) (non-glycosylated), chicken ovalbumin (45 kDa)
(glycosylated), bovine B-casein (24 kDa), (non-glycosylated)
bovine pancreatic trypsinogen (23 kDa) (non-glycosylated) and
soybean trypsin inhibitor (20 kDa) (non-glycosylated) was
loaded in the following amounts: 1000, 400, 100, 40, 20, 10,
4,2,1,04,0.2ng.

Figure 1. The Dyversity Imaging System

The gels were run under standard electrophoresis conditions
and were stained according to manufacturers’ protocols with

Pro-Q Emerald 300 (Invitrogen, Paisley, UK), Sypro® Ruby
(Invitrogen) or a standard visible dye, Coomassie Blue (GelCode
Blue, Perbio Science, Cramlington, Northumberland).

The Dyversity 4, multi-functional CCD-based analyzer was
chosen for imaging. This has its own light-tight cabinet
containing a state-of-the-art 16 bit camera with 4 mega pixel
resolution in a 2048 x 2048 pixel format, ensuring separate
imaging of bands and spots that are close together. The
system can be fitted with a range of precision made filters, as
well as UV and visible lighting modules making Dyversity 4
versatile enough to allow imaging of any commercially
available protein stain. To produce an optimum image of the
gels stained with Pro-Q Emerald 300 and Sypro Ruby,
Invitrogen’s recommended emission filter and UV illumination
conditions were used in the Dyversity 4.

The gel stained with Coomassie Blue was placed on a
302nm transilluminator with a NovaGlo visible light
converter and an image of the gel was captured with a

neutral density filter using an optimum exposure time to
maximise the dynamic range of the Dyversity 4 camera.
Using the same settings an image of the visible light
converter was then captured and using the neutral
fielding correction method in the GeneSnap software of
Dyversity 4, the image was normalised using algorithms for
light illumination. Normalisation was applied to the gel
image so that uneven illumination from the light source
was corrected.

RESULTS AND DISCUSSION

Figure 2. 1-D polyacrylamide gels stained with Pro-Q Emerald.
Showing protein mixture of bovine serum albumin, (top
band), chicken ovalbumin (second band), bovine-casein,
bovine pancreatic trypsinogen (third and fourth non-visible
bands) and soybean trypsin inhibitor (bottom band). From left
to right the gel contains the following: protein sample mix
1000ng, 400ng, 100ng, sample buffer, 40, 20, 10, 4ng,
sample buffer, 2, 1, 0.4, 0.2ng, sample buffer.

Using transillumination (302nm) and a short pass UV filter
on Pro-Q Emerald 300 stained gels allows visualisation of
2ng of chicken ovalbumin (Figure 2). The bovine serum
albumin and trypsin inhibitor also produce a strong signal
despite not being glycosylated proteins, while the other non-
glycosylated proteins bovine B-casein and bovine pancreatic
trypsinogen remain unstained. This non-specific staining
could be due to these proteins producing false positives.

Figure 3. 1-D polyacrylamide gels stained with Sypro Ruby.
Showing a protein mixture of bovine serum albumin, (top
band), chicken ovalbumin (second band), bovine -casein and
bovine pancreatic trypsinogen (third and fourth bands
respectively) and soybean trypsin inhibitor (bottom band).
From left to right the gel contains the following: 0.2, 0.4, 1,
2, sample buffer 4, 10, 20, 40 sample buffer, 100, 400,
1000ng. The gel image was captured, using 302nm
transillumination and a UV mid pass filter.
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According to the manufacturers, Pro-Q Emerald 300 dye is
very non-selective when any SDS remains in the gels but
can be removed with a more vigorous fixation step prior to
staining, this was not done but could offer a method of
eliminating these false positives. Also some fluorescent
speckling is seen especially near the edges of the gel but
according to the dye’s manufacturer, this is an intrinsic property
of the stain and does not affect sensitivity.

e

density filter and a neutral fielding correction.

The gel image was captured using a medium wave
transilluminator and short pass filter. For the gel stained with
Sypro Ruby, 302nm transillumination and a mid pass UV
filter allows visualisation of 0.4ng of all five protein bands
(Figure 3).

Conditions used for capturing Coomassie Blue stained gel
images permits imaging of 20ng of five protein bands
(Figure 4).

Using these conditions, Dyversity 4 can detect as little as 2ng
of glycosylated protein stained with Pro-Q Emerald 300 or
0.4ng of protein stained with Sypro Ruby in less than 2
seconds. This is at least 10-50 times the sensitivity of
Coomassie Blue stained gels and is within the published range
of sensitivity limits for both fluorescent stains.

CONCLUSIONS .

Imaging fluorescent dyes is achievable with CCD-based

systems containing a high performance camera that can
detect a wide range of dyes with UV excitation peaks.
Additionally, the system requires a good range of UV and
visible light, and a range of emission filters, to achieve the

Table 1. Summary of imaging conditions for Dyversity 4:

Protein Excitation Emission Exposure | Number of Bands

stain source filter time visible right excitation and emission conditions, respectively, for a
Coomassie 302nm Neutral 5 seconds 5 (100-20ng) range of proteln dyes.
Blue transilluminator | density filter, . . ea .

with NovaGlo neuy“a‘ Since Dyversity 4 offers these capabilities, it enables
converter fielding researcher to rapidly image fluorescent proteomics dyes
— S020m Shortpass | 2 seconds | 3 (100-4ng) bands such as Pro—Q Emerald 300 and‘ Sypro Rgby with excellent
Emerald | transilluminator | UV filter bovine serum levels of sensitivity. The system is so flexible that users can

(top band), chicken
300 ovalbumin
(second band),

and soybean
trypsin inhibitor
(bottom band).

upgrade it for different applications, as well as add the
filters and lighting they need to analyse new dyes as they
become available. In summary, this level of flexibility and
sensitivity makes the Dyversity 4 an excellent, rapid
method of imaging any commercially available fluorescent
proteomics stains.

Figure 4. 1-D polyacrylamide gels stained with Coomassie Blue.
Showing a protein mixture of bovine serum albumin, (top
band), chicken ovalbumin (second band), bovine -casein and
bovine pancreatic trypsinogen (third and fourth bands
respectively) and soybean trypsin inhibitor (bottom band).
From left to right the gel contains the following: 1000, 400,
100, 40, sample buffer, 20, 10, 4, sample buffer, 2, 1, 0.4, Sypro Ruby 302nm Mid pass 170ms 5 (40-0.4ng)
0.2. The gel image was captured using visible light, neutral transiluminator | - UV fiter

2 (2ng) bands bovine
serum albumin and
chicken ovalbumin
1 (1ng) band bovine

serum albumin
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Make Your Contribution to Worldwide Environmental Projects

Anachem is proud to introduce additional benefits to customers who recycle their laboratory’s plastic tip packaging through its ‘go green’ scheme. When you
join Anachem’s easy-to-use recycling programme, the Company will now make a donation to your choice of one of three environmental projects in Columbia,
Ecuador or the UK.

With the management of laboratory waste becoming increasingly important, the availability of efficient, easy-to-use recycling schemes is attractive. We all
need to be concerned about our business impacts on the environment and schemes such as ‘go green’ help minimise waste and reduce the amount of
plastic that ends up in land fill. Currently, Anachem has recycling schemes set up in many UK laboratories, helping to ensure that the plastic material created
from pipette tip packaging can be re-used or recycled.

In June 2006 Anachem was awarded with the ISO 14001: 2004 accreditation for Environmental Management. This covers many aspects of the Company'’s
business from office energy efficiencies, to recycling of paper, plastic cups and printer cartridges to the minimisation of emissions from the company car fleet.
A new brochure detailing Anachem’s “green” activities and how it helps customers to help the environment with its “Reduce, Reuse and Recycle” initiatives is
now available.
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Complete Pakaging for Food Titration WE HAVE AN ABC AUDITED

CIRCULATION OF OVER 9,500 READERS

The Food Titrino offers you a complete package for all the usual
analyses in the food industry. Apart from almost 100
determination methods described in detail you will also
receive the accessories needed for your titrations.

The Metrohm Food Titrino is a
compact titrator with an LCD screen for
real-time curve display.

With the Food Titrino you have the
possibility of storing your titration
methods not only in the instrument's
internal memory, but also on a memory card, which makes them transportable across
different labs and sites.

THE ULTIMATE

PROTECTOR

NEW FILTER TIPS FROM ELKAY

The connection of a PC keyboard and/or a barcode reader (options) is very advantageous
and helps avoid errors when alphanumerical sample data have to be entered or read in.

The «online» balance connection eliminates input errors; the printer connection ensures
complete documentation of the determinations.

The increasing number of foodstuff quality labels appearing on the market demonstrate
that quality is the decisive purchasing factor. Together with the Food Titrator you will receive
detailed and easily understandable explanations concerning the qualification of your titra-
tor and the validation of your method. This means that you are always on the safe side; your

results will stand up to any test.
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