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Title: Method for scanning gels and gel folder for use in the method

Field of the invention

The present invention relates to a method for scanning electrophoretic gels used for
separation of fluorescence labelled biomolecules. Furthermore, the invention relates to
gel folders or frames for holding said gels during scanning and for storing said gels
after scanning. According to the invention, the gel folders are made of low fluorescent

material.

Background

Electrophoresis has been used for a long time to separate charged molecules
according to their difference in migration rate under the influence of an electrical field.
Traditionally, the molecules are stained in the gel after electrophoresis by more or less
selective dye stains or by staining using colloidal metal particles. The molecules to be
separated may also be labelled, for example with a radioactive or fluorescent Ialbel, for
detection after the electrophoresis. Today it is most common to avoid the use of

radioactivity in favour of fluorescent labelling, such as labelling with cyanine dyes.

However, the electrophoretic backings used to carry the electrophoretic slab gel are in
many cases fluorescent per se which disturbs the detection procedure.

Commonly used electrophoretic support films, such as polyethylene terephtalate (PET)
function satisfactorily for relatively large amounts of fluorescence labelled biomolecules
but disturb and hinder the detection of low amounts of biomolecules after slab gel
electrophoresis. Since this limits the application of the technique in, for example,
diagnostic assays it is very important to be able to detect very low amounts of
biomolecules in for example a biological sample. Another important area is
pharmacological research where most of the pharmacologically interesting proteins
occur at very low concentrations compared to high abundance proteins, such as

albumin.

To avoid disturbances in the detection of fluorescence labelled samples,
electrophoretic supports of glass have been used. Glass enables imaging of low
amounts of fluorescence labelled samples. However, glass as electrophoretic support
is not desirable of space, weight and safety reasons.
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Alternatively, gels are scanned without a support which, of course, minimises the

fluorescence background. However, this option is not desirable because it is difficult to
handle the gel before and after scanning.

It would be desirable to improve the handling of these gels.

It would also be desirable to be able to use pre-swollen ready to use gels, such as pre-
cast DALT™ gels or Phast™ gels, for fluorescence detection in such a way that

scanning of low sample amounts is possible.

Furthermore, it would be desirable to scan any gel for presence of fluorescence after
electrophoresis and then to store the gel in a hydrated condition for future use, such as

future mass spectrometry analysis.

Summary of the invention
The present invention relates to a method of scanning electrophoretic gels run with

fluorescence labelled samples.

The invention also relates to low fluorescent gel folders or frames for electrophoretic

gels giving no or very little background fluorescence.

Furthermore, the invention relates to a kit comprising a low fluorescent gel folder and a
hydrogel, and optionally a gel remover for detaching the gel from its backing if such a
backing is present.

The present invention provides an alternative to the low fluorescent gel support
described in co-pending SE 0301592-2.

In a first aspect, the invention relates to a method of scanning an electrophoretic gel
after electrophoresis of fluorescence labelled samples, comprising the following steps:
a) inserting the gel into a gel folder or a frame made of low fluorescent material,

and

b) scanning the gel inside the gel folder or the frame with a fluorescence scanner.
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According to the invention, the gel is removed from its casting cassette and inserted

into a separate scanning unit, i.e. the gel folder or frame, after electrophoresis.

Preferably, the scanning unit is a gel folder.

The gel may be cast on a gel adherent backing and in that case the backing is
removed before step a). The backing may be of glass or plastic and the gel

adherent material may be allylglycidylagarose or silane.

The method of the invention may be used with pre-cast as well as manually cast

gels and the gels may be backed with a gel adherent backing or not.

Preferably, step a) is performed in solution, i.e. under submerged conditions.

The samples are preferably proteins and the labels are preferably cyanine-derived
labels. The gel may be pre-cast or cast before electrophoresis and may be any kind
of hydrogel, such as agarose or polyacrylamide.

The gel folder may be any kind of folder or envelope and the frame may be a

support or receptacle with one or more edges.

In order to avoid diffuse scanning patterns due to streaking of some sample
proteins in the bottom most layer of backed pre-cast gels (or any gel cast with a gel
adherent layer, such as allylglycidylagarose), a thin gel layer is preferably left on
the backing during gel removal. For example, in the case of a 1 mm thick gel, it is

suitable to leave 1-10% of the gel on the backing.

The method may comprise a further step c¢) in which the gel folder is sealed around
its sides or edges and the gel is stored for future use, such as future analysis or for
documentation purposes.

In case a frame is used, it is sealed with a top sheet or lid to keep the gel in a
hydrated condition.

In a second aspect, the invention relates to a gel folder or frame for use in the
above method, comprising a bottom sheet and an optional top sheet and wherein at
least one of the sheets, such as the bottom sheet, is made of low fluorescent

material. Preferably, the material is flexible.
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If the top sheet is used on top of the gel during scanning it is preferably also made
of low fluorescent material. If it is used after scanning to provide a storage lid on top
of the bottom sheet with the gel there between, then the top sheet may be of any

material.

If the top sheet is not present, the bottom sheet is preferably provided with edges or
borders along at least three sides to form a frame which holds the gel on the bottom
sheet. In an alternative embodiment, the bottom sheet is provided with two edges
and the top sheet is provided with two edges so that they together may form a

closed folder when sealed.

In a preferred embodiment, the bottom sheet and top sheet are sealed to form a
folder or envelope, preferably they are sealed along at least one side, and more
preferably along at least three sides. In this embodiment, both the bottom sheet and

the top sheet are made of low fluorescent inert material.

The gel folder is preferably made of a polymer having the following formula:

IIQ1 II?3
(¢TI~ CoC)m-
R2 R4 <
X
wherein
n=0-100 000
m =0 - 100 000

R1, R2, R3 and R4 = hydrogen, halogens, methyl groups or non-aromatic hydrocarbon
chains (optionally containing branches or cyclic structures)

X, Y = methylene groups or non-aromatic hydrocarbon chains (optionally containing
branches or cyclic structures)

Y can optionally be absent.
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The gel folder of the invention is especially suitable for scanning of gels comprising

samples labelled with fluorescent dyes, such as Cy™-dyes, after the second dimension

of 2D electrophoresis or any kind of differential gel electrophoresis (DIGE).
Preferred plastic films of the above formula are:

Polypropylene: R1 = CHs, R2 = R3 = R4 = H, preferably biaxially oriented
polypropylene (BOPP).

Polychlorotrifluoroethylene (PCTFE): R1 =Cl,R2=R3=R4 =F

Polycycloolefins:

F|%1 ll?3 R5 R6
L T
R7 R8
wherein

n=0,R5=R6=H,or
R1=R2=R3=R4=R5=R6=H, R7, R8 =H or CHs

According to the invention, the plastic gel folder is made from one of the polymers
above, preferably wherein R1 =R2=R3=R4 =R5=R6 =H, R7, R8 =H or CH3,

commercially available as Zeonor™.

The gel folder may be used with any hydrogel, such as an acrylamide or agarose gel,
cast on any kind of support, such as glass or polymer. The polymer or glass may or
may not be provided with a gel adherent layer such as silane or allylglycidylagarose.
According to the invention, a gel remover may if necessary be used to detach the gel
from the backing and insert it into the gel folder. A special type of gel remover will be

described below in connection with removal of pre-cast gels.
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In a third aspect, the invention relates to a kit comprising the above gel folder and a

hydrogel. The hydrogel may be any kind of hydrogel but is preferably a polyacrylamide
gel, such as a DALT™ gel cast on a gel adherent polymer backing.

Furthermore, the kit may comprise a gel remover. The design of the gel remover is not
critical as long as it is possible to remove a gel with it in a condition suitable for
scanning. An example of a preferred gel remover is described below under the detailed

description.

Preferably, the hydrogel is pre-swollen ready to use hydrogel. In this case the kit may
further comprise a buffer, such as N-piperidino (or N-pyrrolidino) propionamide (PPA)
buffer which keeps the gel storage stable in its swollen state. The gel may be stored in
the gel folder.

In a fourth aspect, the invention relates to use of a gel folder or frame as above for
scanning of electrophoretic gels. Preferably, for scanning of fluorescence labelled
samples. The gel folder, or frame with a lid, may also be used to store gels before of

after scanning.

The gel folder is used with enclosed hydrogel during fluorescence scanning following
electrophoretic separation of fluorescence labelled biomolecules (particularly proteins,
peptides and nucleotides) and is especially suitable for DIGE applications. An
advantage of the gel folder of frame according to the invention is that it can be sealed
after scanning to store the gel in a hydrated condition after addition of a suitable

hydrating solution.
Brief description of the drawings
Fig. 1 is a schematic view of the gel folder according to the invention.

Fig. 2 schematically shows the procedure of removing a gel from its backing and
inserting it into a gel folder.
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Detailed description of the invention

Fig. 1 shows an example of a low-fluorescent gel folder or frame according to the
invention. The gel folder comprises a bottom sheet 1 and an optional top sheet 2.

The bottom sheet 1 may be provided with edges or borders 3, preferably along at least
three sides for holding the gel onto place. In this case the bottom sheet with edges has

“a frame-shape. If present, the top sheet functions as a lid on top of the frame

preventing the gel from drying out.

The gel folder or frame is dimensioned slightly larger than the gel to be inserted therein.

In the presently best embodiment of the invention, the bottom sheet has no edges or
borders and the top sheet and bottom sheet are sealed together along three sides to
form a gel folder with one opening for inserting the gel. The sealing may be done by
heating, welding or by an adhesive. After insertion of the gel into the gel folder and

scanning, the fourth side may be sealed for storage purposes.

In an alternative embodiment, the gel folder has a bottom and top sheet which are
sealed along one side. After insertion of the gel, the three remaining sides may be

sealed for storage of the gel.

An advantage of using a folder instead of a simple sheet or support is that the folder
encloses the gel and it prevents the gel from drying. In addition it will keep the layer
above the gel even. If no top sheet is used then an excess of water on top of the gel is
required to prevent it from drying during scanning. This option is not user-friendly as the
water layer tends to move and evaporate during scanning, giving rise to artefacts in the
scanned image. Furthermore, if the folder is sealed then the gel can be stored in fix
solution which is an effective way to store the gel for further analysis by, for example,

mass spectrometry.

The gel folder should be inert and transparent and the haze value should be lower than
3 %. The gel folder should have a suitable flexibility, i.e. a flexural modulus of 1300-
2500 MPa.
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For low fluorescence and still easy handling, the low fluorescent film is 10- 200 pm

thick, preferably 50-100 pm thick. A preferred example is a 75 pm Zeonor™ film.

EXPERIMENTAL PART

The invention will now be described in connection with the non-limiting experimental

steps below.

Step 1: Electrophoresis on pre-cast gel

A pre-cast DALT™ polyacrylamide gel was used for differential electrophoresis. The
samples contained Cy2 and Cy5, minimal dye, labelled proteins.

Electrophoresis was run under conventional conditions.

Step 2: Removal of backing and insertion of gel into folder

The gel adherent backing was removed with a gel remover directly after
electrophoresis, i.e. prior to scanning of the gel. The gel was transferred into a low-
fluorescent film folder made of 188 um thick Zeonor™ film. Fig. 2 shows a schematic

overview of this procedure.

In one advantageous embodiment of the method according to the invention, the
backing is removed while the gel is submerged in a fix solution, for example 25% EtOH
and 10 % HAc, to prevent the gel from expanding. The film remover (not shown) is in a
preferred configuration a thin wire which is stretched between two posts. The height of
the wire is adjusted to the height of the backing and then the gel is removed simply by
cutting the gel using the wire. The simplicity of this tool allow for cutting in solution.

After removal, the free floating gel is transferred to the gel folder in solution.

Step 3: Scanning of gel folders with enclosed gels

The low fluorescent gel folder with enclosed gel was placed on the scanner platen of a
Typhon scanner. The results from the scanning showed that the folder did not cause
any artefacts or give rise to an unacceptable background in scanned images of 2D-
gels.
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These results suggest that 2D gel maps of equal quality (as without gel folder) are

attainable using a low-fluorescent folder to support the gels. Furthermore, in the
experiments a 188 um thick plastic film was used and this thickness can in this case be
further reduced to decrease the fluorescence background by a factor 2-4. It is expected
that a 50-100 pm thick low fluorescent film will provide the best properties with regards
to fluorescence background and stability (ease of handling).

Step 4: Storing of scanned gels

If desirable, the gel folder is sealed to keep the gel in an aqueous environment, for
example in the above fix solution, for long-term storage of the gel.
In this way the gel may be used for future analysis, such as mass spectrometry

analysis.
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Claims

A method of scanning an electrophoretic gel after electrophoresis of fluorescence
labelled samples, comprising the following steps:
a) inserting the gel into a gel folder or a frame made of low fluorescent
material, and

b) scanning the gel inside the gel folder or frame with a fluorescence scanner.

Method according to claim 1, wherein the gel is cast on a gel adherent backing and

the backing is removed before step a).
Method according to claim 2, wherein a thin gel layer is left on the backing.

Method according to claim 1, 2 or 3, comprising a further step

c) sealing the gel folder or frame along its sides or edges and storing the gel.
A gel folder or frame for use in the method according to one or more of claims 1-3,
comprising a bottom sheet (1) and an optional top sheet (2) and wherein at least
the bottom sheet is made of low fluorescent material.

Gel folder according to claim 5, wherein the gel folder is flexible.

Gel folder according to claim 5 or 6, wherein the bottom sheet and top sheet are

sealed along at least one side.

Gel folder according to claim 7, wherein the bottom sheet and top sheet are sealed

along at least three sides.

Gel folder according to claim one or more of claims 5-8, wherein the bottom sheet

and top sheet are made of low fluorescent material.
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10. Gel folder or frame according to claim 5 or 6, wherein the bottom sheet is provided

with edges or borders (3) along at least three sides to form a frame which holds the

gel on the bottom sheet.

11. Gel folder or frame according to one or more of the above claims 5-10, wherein at

least the bottom sheet of the gel folder is made of a polymer having the following

formula:
I|21 F|{3
—(—C=C—In~=C—C)m-
R2 R4 Y>
X
wherein
n=0-100 000
m =0 -100 000

R1, R2, R3 and R4 = H, F, Cl, Br, |, methyl groups or non-aromatic hydrocarbon
chains (optionally containing branches or cyclic structures) such as ethyl, ethenyl,
propyl, isopropyl, propenyl, butyl, branched butyl, butenyl, cyclobutyl, pentyl,
branched pentyl, pentenyl, cyclopentyl, hexyl, branched hexyl, cyclohexyl;

X, Y = methylene groups or non-aromatic hydrocarbon chains (optionally
containing branches or cyclic structures) such as ethylene, ethenylene, propylene,
isopropylene, propenylene, butylene, branched butylene, butenylene;

Y can optionally be absent.

12. Gel folder according to claim 11, wherein
R1=CHzand R2=R3=R4 =H

13. Gel folder according to claim 12, wherein the polymer is biaxially oriented
polypropylene (BOPP).

14. Gel folder according to claim 11, wherein R1 =Cland R2=R3=R4 =F



10

15

20

15.

WO 2006/057598 PCT/SE2005/001745

12
Gel folder according to claim 11, wherein the polymer is

ll?1 I{:{3 R5 R6
—-—c—c —
| n m
R2 R4
R7 R8
wherein:
n=0,R5=R6 =H
or

16.

17.

18.

19.

20.

21.

R1=R2=R3=R4=R5=R6=H,R7,R8 =H or CHj3

A kit comprising a gel folder according to one or more of the claims 5-15 and a

hydrogel.

Kit according to claim 16, wherein the hydrogel is backed and the kit further

comprises a gel remover.

Kit according to claim 16 or 17, wherein the hydrogel is pre-swollen.

Use of a gel folder or frame according to one or more of claim 5-15 for scanning of

electrophoretic gels.

Use according to claim 19, wherein the scanning is of fluorescent labelled samples.

Use according to claim 19 or 20, for storing the gel after sealing of the gel folder or

frame.
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