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METHOD AND DEVICE FOR DETECTING A MUTATION
IN A NUCLEIC ACID FRAGMENT 1IN A SAMPLE

The invention relates to a method and a device for

detecting one or more mutation(eg) in a nucleic acid
fragment in a sample, wherein the method comprises the
following steps, to be performed in suitable sequence,
5 of:
(a) amplifying the nucleic acid fragment present in
the sample;
(b} separating the nucleic acid fragments by means
of gel electrophoresis in the presence of a gradient
10 resulting in at least partial melting of the double-
gtranded nucleic acid fragments formed in step (a), for
the puxpose of fixing the partially melted nucleic acid
fragmenta at a specific location in the gel; and
(¢) detecting the separated nucleic acid fragments.
15 Such a method is for instance known for screening
nicleic¢ acid fragments, in particular DNA fragments, for
determined mutations, It is known that mutationsg in the
DNA can result in hereditary diseases and/or particular
forme of cancer. Demonstrating such a mutation in the DNA
20 in a sample of a patient can therefore be important in
establishing whether the patient is a carxrrier of an
abnormal gehe regponsible for a determined genetic
disease, or in making a reliable diagnosizs. DNA mutation
raesearch can also be important for instance in

25 determining the xisk of developing particular types of
canceX, designing treatment in the case of tumours, in
scientific research inte links between diseases and
particular genetlc defects and in tissue typiling.

In oxrder to enable detection of a mutation in a

30 nucleic acid fragment, such as for instance in the DNA,
in a sample, the nucleic acid fragment present in the
sample, which is usually present in the sample in too
small a number of coples oX as part of a larger nucleic
acid fragment, must first be amplified to obtain

35 gufficient material. Use 18 generxally made for this
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purpose of conventional amplification techniques, such as
for instance PCR. After the amplification step the
amplified double-stranded DNA fragments must be separated
from each other before they can he detected. For this

5 purpose use is generally made of techniques based on gel
electrophoregis. A drawback of the present method however
is that both the amplification step and the separation
step are time-consumlng processes, whereby a great deal
of time is reguired to perform the method. Since large

10 numbers of samples often have to be screened, it is
desirable that a wmethod be developed with which a large
nunber of samples can be examined in rapid and simple
manneYy for the presence of one or more mutations in the
nucleic aclid fragments present in the sample.

15 The invention therefore has for ilts object to
provide a method for detecting one ox more mutation(s) in
a nucleic acid fragment in a sample, wherein a large
number of samples can be examined in a sghoxt time for the
pregence or absence of a mutation,

20 This object is achieved by the inventilon in that
according to the invention the amplification step (a) is
performed in or on the gel.

By carrying out the amplification gtep in or on the
gel the method can be performed in a shorter time.

25 Tmmediately subsequent to the amplification step the
amplified nucleic acid fragments are hexein separated
from each other by applying a voltage over the gel after
the amplificartion, whereby the electrophoresis is

gtarted. It is therefore no longer neceggary aftex

30 performing the amplification step to place the sample
onto the gel for the subsequent electrophoresis step.
During amplification on the gel the PCR mix (generally
consisting of enzymes, primers, nuclecotides and so on) is
arranged on top of the gel, The PCR mix is herein in

35 contact only on the boundary surface with for instance
the acrylamides of the gel. In the case of amplification
in the gel the PCR mix is situated in the gel, The PCR
mix is now in full contact with the acrylamideg,
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RBecause there is neo or hardly any difference in the
aize of the nucleic acid fragments with a mutatlon and
the nucleic acid fragments without mutation, the
different fragments according to the invention are
geparated from each other on the basis of differences in
binding energy. The kinding enexgy depends on the nuclelc
composition of the fragments. When a mutation is present

in a nucleic acid fragment, for instance a substitution
of a nucleotide, the binding energy will differ from the
binding enexgy of the fragments without the mutation.

In order to separate hthe nuclei¢ acid fragments with
mutation from the nuclei¢ acid fragments without
mutation, & gradient resulting in at least partial
melting of the double-stranded nucleic acid fragments,
such ag for instance an increasing temperature gradient,
igs applied. Because the double-stranded nucleic acid
fragments with mutation have a binding energy differing
from that of the double-stranded nucleic acid fragments
withour mutation, the fFragments will become at least
partially single-stranded (melt) at different
temperatures. Owing to the at least partial melting the
fragments are fixed at a specific location in the gel.
Due to the difference in binding energy the double-
stranded nucleic ac¢id fragments without mutation will
herein be fixed at a different position in the gel than
the fragments with mutation. In this manner the nucleic
acid fragments with mutation can thus be separated in the
gel from the nucleic¢ acid fragments without mutation
(figure 1).

In oxder to ensure that the fragments are fixed at a
specific location in the gel, the double-stranded
fragments may not melt completely under the influence of
the gradient resgulting in at least partial welting. For
this purpose a GC-xich tail ("GC clamp'; about 15 to 60
GC pairs) can for instance be added to one of the

amplification primexrs. The GC c¢lamp remalns double-
atranded in the gradient resulting in at least partial
melting.
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The mutually separated fragments can then be
detected in the gel in conventional manner. REthidium
bromide, which binds to the nucleic acid fragments, is
for instance added for this purpose to the samples before
or during the electrophoresis step, whereby the fragments
can be made visible using UV light. Other known methods
of detection can however also be used according to the
invention.

In a particularly suitable preferred embodiment of
the method according to the invention, the method
comprises the following step of:

(d) causing the double-stranded nucleic acid
fragments present in the sample to melt cowpletely into
single~stranded nucleic acid fragments prior to step (b)
and refornming double-gtranded nucleic acid fragments from
these single-~stranded nucleic acid fragments, wherein
heterocduplex double-stranded nuclelc acid fragments are
formed in addition to homoduplex double-stranded nucleilc
acid fragments.

Homoduplex double-gtranded nucleic aclid fragments
(designated hereinbelow as homoduplex fragments) result
when two "normal" (i.e. without mutation) single-stranded

nucleic acid fragments or two mutated sing

e~-stranded
nuclelic acid fragments pailr to form double-stranded

nucleic acid fragments. Hekteroduplex double-stranded
nucleic acid fragments (designated hereinbelow asg
heteroduplex fragments) are formed when a normal single-
stranded nucleic ac¢id fragment pairs with a mutated
single-stranded nucleic acid fragment (figure 2), Because

both strands are then not exactly complementary, the

heteroduplex fragments have a lower binding enexgy than
the homoduplex fraguments.

Complete melting of the double-stranded nucleic acid
fragments into single-stranded fragments and refoxming of
double-stranded nucleic acid fraguments from these gingle-
stranded fragments can for instance be achieved by
heating the sample, whereby the double-stranded fragments
melt, and by then cooling the sample again, whexeby the
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single~stranded fragments once again form double-stranded
nucleic acid fragments, which are then separated from
each other using gel electrophoresis.

As described above, the different nucleicd agid
fragments are then mutually separated on the basis of the
differences in thelr binding energy in a gradient
resulting in partial melting of the fragments. The
heteroduplex fragments herein have a lower binding energy
than the homoduplex fragments and will therefore
partially melt and be fixed in the gel sooner.

When a heterozvgotic mubation is present, four
different double-gtranded nucleic acid fragments will be
formed, two homoduplex fragments and two heteroduplex
fragments, as shown in figure 2, Heteroduplex fragments
are characterized by the fact that at least one base does

not pair, i.e. cannot bind with the opposite basea. The
two heteroduplex fragments have a lower binding enerqgy
and will therefore partially melt sooner than the
homoduplex fragments and be fixed at a different specific
location in the gel. Recause the base palrs influence the
binding energy of adjacent base pairs (immediately

adiacent base palrs moxe, fuxther removed palrxs less) two
diffexrent heteroduplex fragments will have a different
binding enerqgy. Due to the xelative differences in the
binding enexqgy of the two heteroduplex fragments, these
melt at different locations in the gel (i.e. for instance
at a different temperature) and are thus fixed at
different locations. In this manner differxent alleles can

for ingtance be separated from each other.

The electyrophoresis performed in the method
according te the invention is preferably capillarxy
electrophoresis. Thisg technique is based on arranging the
gel, For instance polyacrylamide, in a capillary. The
sample i8 arxranged in the caplllary and a voltage is then
applied over the capillary. The moleculesg present in the
sample will migrate through the gel in the capillary at
different speeds, depending inter alia on their size

nd/or charge, and are thus separated from each other.

o

| —



CA 02426509 2003-04-22
WO 02/38809 PCT/NL00/00769

3

The advantages of capillary electrophoresis lie in the
fact that the moleculeées, in this case the nucleic acid
fragments, can migrate more rapidly in the capillary
because a higher voltage can be applied ovexr the gel 1in
5 the capillary. The electrophoresis step can therefore be
performed in a much shortexr time. This is the result of
rhe fact that a capillary is very thin, whereby the
reasigstance of the gel in the capillary is high. When
there is a high voltage over the gel the electric
10 current, and therefore the generation of heat, hereby
remaing low. The ratio of surface area to volume of the
capillary is moreover high, so that the generated heat
can be discharged more readily and more quickly. A gel
with a much lower viscosity (practically ligquid) can also
15 be arranged in a capillary. A much less dense and solid
gel matrix can therefore be chosen. A further advantage
is that wvery small samples can be analysed, which i
particularly important when little material is available.
Owing to the very thin wall of the capillary and the
20 high area:volume ratio, it will be further possible for
the heat transfer to take place quickly and steep
temperature gradients can be applied. A very rapid
amplification step is hereby possible and the method
saccording to the invention can thus be performed
25 considerably faster.
In a further advantageous embodiment the method
further compriges of:
(e) changing the electrophoresigs conditions after
step (b) such that the at least partially welted nuclelc
30 acid fragments once again become double-stranded, whereby
the separated nucleic acid fragments wmigrate further from
their specific location in the gel at a practically equal
apeed.
The separated nucleic acid fragments are herein
35 preferably detected when they leave the capillary. By
further electrophoresing the separated nucleic acid
fragmentse the different fragments will leave the
capillary in determined seguence. The fragments can hexe



CA 02426509 2003-04-22

WO 02/38809 PCT/NL00/00769

10

15

20

25

30

35

7

for instance be automatically detected by labelling the

nucleic acld fragments before the separation with for

instance a fluorescent label, and by exciting the
fragments with a lasger of the correct wavelength
iamediately before or as they leave the capillary. The
fluorescence can then be detected using a photogensitive
cell. For labelling of the DNA fragments use c¢an e made
of fluorescent substanceg, although otherx forms of

labelling are also possgible., By labelling the fragments
the method becomes more gensitive and less material 1is
regquired.

Other per se known forms of detection, for instance
during the migration of the fragments in the capillary,
are however also possgikle. It is for instance possible To
expose the capillaries with UV light at different
moments, wherein recordings can be made using a camera.
Tn this manner the specific location of the fragments in
the gel can for instance also be determined.

A particularly suitable preferred embodiment of the
method according to the invention further comprises of

isolating the separated nucleic acid fragments from the
gel. The isolated fragments can subsequently be used for
further analysies, such as for ingtance sedguence
determination.

The separated nucleic acid fragments can for
instance be isolated when they leave the capillary.
Another method of isolation consigts of isolating the
fragments from the gel after determining the specific
location in the capillary (such as for instance using a
camera as described above). For this purpose the
(disposable) capillaries can for instance be cleaved at
the correct position, whereafter the nucleic acid
Fragment can be isolated from the gel remnantg in the
piece of capillary. Sepavated alleles can for instance be
gorted in this manner.

According to the invention the gradient resulting in
at least partial melting of the double-stranded nuclelc
acid fragments is prefexably a température gradient,
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Through gradual or stepwise increase in the temperature
it is possible to achieve in simple manner that the
double~stranded nucleic acid fragments melt subject to
rheir binding energy, and are thus fixed in the gel at
thelr specific location, The temperature gradient can for

instance be applied from the uppex side of the capillary
to the underside thereof, but can for instance also be a
temperature gradient applied in time, l.e. from the
beginning to the end of the experiment.

Tnn another particularly suitable embodiment of the
method according to the invention the gradient resulting
in at least partial melting is a chemical gradient.

The chemical gradient is herein preferably formed by
area and formamide. In an increasing concentratlon oOFf
urea and formamide nucleic acid fragments will melt and
be fixed in the gel more quickly as the fragments have 3
lower binding enerxqgy.

In addition to the aforementioned gradients, other
gradients resulting in melting of the double-stranded
fragments can also be applied accoxding to the invention.
Another preferred embodiment of the wethod is obtalned
when the gradient resulting in partial melting consists
of a combination of a temperature gradient and a chewmical
gradient.

In a particular preferred embodiment of the method
according to the invention, once the nucleic acid

fraguents have been mutually separated and fixed at theixr
specific location in the gel, the electrophoresgils
conditions are changed as described above such thab the
partially melted nuclei¢ acld fragments once again become
double-stranded, whereby the separated fragments migrate
further at the same speed from their specific location in
the capillary. Changing the electrophoresis conditionsg
herein preferably consists of reducing the temperature.
By reducing the temperature in the capillary the
partially melted fragments will become double-stranded
again and will migrate further frowm theixr spescific
location in the gel at practically the same relative
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speed and leave the capillary in a determined sequence.
Their relative gpeed is the same because the size of the
double-gtranded nucleic acid Cfraaments with wmutation does
not differ, or hardly so, from the size of the nucleic
acid fragments without mutation.

When the separation of the nucleic acid fragments in
the gel has been effected by applying a chemical or other
gradient, the temperature can be reduced in the same
manner after the separation téo make the at least

partially melted fragments become double~stranded again.
The sample in which it igs desired to detect one or

more mutation(g) in the nucleic acid can consist of any

suitable material from an individual in which genetic

material is present in the form of nucleic acid, such ag
DNA and/or RNA, for instance blood, gperm, saliva and/or
diverse tigsue c¢ells., The sample can first be processed
in order to isolate the nucleic acid. Extraction and
purification of the nucleic acid take place according to
standard protocols which are known to the skilled person.
when the nucleic acid pregent in the sawmple consists of
single-stranded fragments, as for instance in the case of
RNA, double-stranded nucleic acid Eragments will £irst
have to be made using known technigues. In the case of
RNA use can fLor instance be made for this purpose of per
se known PT-PCR techniques.

Tn the presgsent application the term "mutation®
relates to any change in a nucleic acid fragment relative
to the "normal® (wild tvpe) genetic material. The
nucleotide sequence of the mutated nucleic acid hexein
displays one or more differences from the nucleotide
segquence of the corresponding, non-mutated nucleic acid.
Such a mutation can for instance be a point mutation
(wherein a single base pal¥x is generally different and is
usually replaced by another base pair) or an insertion ox
deletion of one ox more nucleotiders. According to the
present invention the term mutation further also relates
to so-called polymorphisms, i.e. differences in the
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alleles cceurring in the natural population for one
determined gene.

The invention further relates to and provides a
device with which the above described method can be
performed.

The device according to the invention comprises a
nunber of capillaries in which a gel 1s arxranged, wherxein
both the upper side and the underside of the gel in the
capillaries are in contact with a liquid bath in which an
electrode is arranged, a voltage sourxce for applying a
voltage over the gel, means for changing the
electrophoresis conditions during electrophoresis and
means for detecting the separated DNA fragments. Using
rhe device the method according to the invention can be
performed in simple and very rapid manner.

Tn a favourable embodiment of the device according
o the invention the device comprises a large number of
capillaries, wherein the upper side of the gel in the
¢capillaries is in contact with one collective liquid bath
for substantially all capillaries, wheyein an electrode
is arranged in the collective ligquid bath, and the
underside of each gel in the capillaries 1is 1in contact
with separate liquid baths, wherxein an electrode 1is
arranged in each separate liquid bath.

By means of a suitable built-in voltage source a
voltage can be applied between the electrodes over the
gel in the capillary. The voltage applied over the gel
can but does not have to be variable.

Detection weans which ¢an be used in the device
according to the invention are for instance conventional
detection means which are commonly.used in for instance
chromatography, such as for instance UV/visible light
epectrophotometers. Fluoregcence detecting means are
preferably used since these are more sensitive, The
nucleic acid fragments in the samples wust however first
be labelled for this purpose.

Accoxding te the invention the means for changing
the electrophoresis conditions in the capillaries
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preferably congist of means for changing the temperature
in the capillaries during electrophoresis.

In the device according to the pregent invention the
means for changing the temperature preferably comprise a
so-called Peltier element in which the capillaries axe

clamped, or a Peltier coil wound round the capillarles. A
Peltier element consists of a strip from two different
types of metal. By varying the strength and/or direction
of the current through this element the element can both
cool and heat (the so-called Peltier effect). Othexr means
with whiceh the temperature in the capillaxy can be
changed during electrophoresis are possible, such as
heating wmeans which heat the area surrounding the
capillary, such as for instance a (halogen) lamp, and
cooling means which for instance blow cold air along the

capillary to reduce the temperature in the capillary,
such as for instance a fan.

Recause the underside of each gel in the capillaries
is in contact with separate liquid baths, The separated
nucleic acid fragments can be isolated in simple manner
by exchanging the liquid kaths after a specific fragment
has left the capillary., The liguid baths c¢ontain normal,
per se known electrophoresis buffers from which the
igolated nucleic acid fragments can then be recovered
using per se known techniques such as precipitation or
concentyation, and used for further analysis.

In a particularly suitable preferred embodiment of
rhe device means for measuring the temperatures are

arranged in at least one capillary. Durxing the
amplification step the temperature in the capillaries
must be regulated quickly and as precisely as possible.
By arranging the means for measuring the temperature in a
capillary a very reliable indication is obtained of the
temperature prevailing in the capillaries during the
amplification gtep.

The means for measuring the temperature can herein
be embodied in any wmanner suitable for this purpose. The
means for measuring the temperacure preferably comprise a
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pvlatinum resistance wire arranged in at least one

capillary. The capillary can herein be filled with fox

ingtance watey and sealed, so that a capillary 1s

obtained having practically the same heat capacity as the
5 other capillaries.

Tn a furthey particular preferred embodiment of the
device the capillaries are coated with primers and dNTPs
for amplifying in the capillary, in or on the gel, the
nucleic acid fragments present in the sample. In this

10 wanner only those samples in which the mutation is to be
detected and the polymerase have to be loaded onto the
capillary. More preferably the capillaries are coated
with primers, ANTPg8 and polymerase.

The invention also relatesgs to and provides the

15 capillaries for use in the wmethod and device as described
above, wherein the capillaries are coated with primers
and dNTP=z and wore preferably with primers, JdNTPs and
polymerase. Use can for instance be made for this purpose
of disposable capillaries coated on the inner side.

20 The invention will be further illustrated with
reference to the annexed figures, in which

Figure 1 shows a schematic representation of the
partially wmelted DNA fragments (step b of the method
according to the invention) ;

25 Figure 2 shows schematically the forming of homo-
and heteroduplexes (step d in the method according to the
invention) ;

Figure 2 shows a schematic view (partly in cross-
section) of a preferred embodiment of the device
30 according to the present inventlon;
Figure 4 shows a detall of figure 3; and
Figure 5 is a schematic view, partly in cress-
gection, of another suitable preferred embodiment of the
device according to the invention,
35 As shown in figure 3, device 1 comprises a large
number of capillaries 2 in a container 3, wherein a gel
ig arranged in the capillaries. Both the top side 4 and

the bottom side 5 of the gel in capillaries 2 are in
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contact with a liquid bath 6,7 in which respectively a

carhode 8 and an anode 9 are arranged, The upper side 4
of the gel in capillaries 2 is in contact with one
collective liguid bath 6 for the capillaries with cathode
8 therein, and the underside 5 of the gel 1in each
capillary 2 is in contact with separate liguid baths 7,
wherein an anode 9 is arranged in each separate liquid
path 7. This is shown in more detail in figure 4. Device
1 furthey comprises a voltage source 10, as well as means
for changing the temperature 11 consisting of a so-called
peltier block in which the capillaries are fixedly

clamped, as also shown schematically in figure 4.

In the preferred embodiment shown in figure 4 means
12 are furthexr present for detecting the separated
nucleic acid fragments, which means detect the nucleic
acid fragments as they leave capillary 2. The detection
meane comprise for instance a diode laser 13 which
evceites the labelled nucleic acid fragments and wherein
rhe fluorescence emitted by the fragments is detected by
a fluorescence detectox 12.

rigqure 5 shows another advantageous embodiment of

the device aceording to the invention. Device ) hereln
likewise comprises a number of capillaries 2 in which a
gel is arrvanged, the upper side 4 of which is in contact
with one collective liquid bath & fox all capillaries and
in which the cathode 8 is arranged, and the undersides 5
of which are in contact with separate liquid baths 7 in
which the separate anodes 9 are arrvanged. The means for
changing the temperature 11 are formed in thies embodiment
by heating means which increase the temperature in the
capillaries (not shown), and cooling means which blow
cool air along the capillaries.

As detection method in the method according Lo the
invention use can be made of for instance UV exposure and
a high resolution CCD camera. ELBr or SyBr-gold labelled
fragments can for instance be detected herewith.

Fragments with f£luorescent labelling can fox instance be
detected using a colour CCD camera; use is made herelin of
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a filter to block UV light. The different colours can be
made visible afterward using software suitable for this

purpose.
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CLALIMS

1. Method for detecting one or more mutation(s) in a
nicleic acid fragment in a sample, comprising the
following steps, to be performed in suitable sequence,
of :

5 (a) amplifying the nucleic acid fragment present in

the sample;
(b} separating the nucleic aclid fragments by means
of gel electrophoresis 1n the presgeunce of a gradient

resulting in at least partial melting of the double-
10 stranded nuclele acid fragments formed in step (a), for

the purpese of fixing the partially melted nucleic acid
fragments at a sgpecific location in the gel; and

(¢) detecting the separated nuclelc acld fragments,
characterized in that the awplification step (a) 1is
15 performed in or on the gel.
2 Method as claimed in c¢laim 1, characterized in
that the method further compriges of:
(d) causing the double-stranded nuclelc acid
fragments present in the sample to melt completely into
50 single-stranded nucleic acid fragments prior to step (),

and reforming double-gtranded fragments from these

single~-stranded nucleic acid fragments, wherein

heteroduplex double-stranded nucleic acid fragments are

formed in addition to homoduplex double-stranded nucleic
25 acid fragments.

2 Method as claimed in c¢laim L or 2, characterized
in that the gel electrophoresis is capillary gel
electrophoresis, _

4 Method ag claimed in claim L, 2 or 3,

4

(e) changing the electrophoresis conditions after
step (b) guch that the at least partially melted nucleic
acid fragments once again become double-stranded, whereby
rhe separated nucleic acid fragments migrate further from

30 characterized in that the method further comprises or:
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theix specific location in the gel at a practically equal
aspeed.

5. Method as claimed in either of the claims 3 orxr 4,
characterized in that the separated nuclelc acid

5 fragments are detected when they leave the capillarxy.

§. Method as claimed in any of the foregoing claims
1.-5, characterized in that the method further comprises
of isolating the separaked nucleic acid fragments from
the gel.

10 7. Method as claimed in any of the foregoing claims
1-6, characterized in that the gradient in the gel
resulting in at least partial melting of the double-
astranded nucleic acid fragments is a temperature
gradient.

15 8. Method as claimed in any of the foregoing c¢laims
1-6, characterized in that the gradient resulting in at
least partial wmelting of the double-stranded nucleic acid
fragments ig a chemical gradient.

9. Method as claimed inn claim 8, c¢haracterized in
20 that the chemical gradient is formed by urea and
formamide.

1.0. Method as claimed in claim 7, 8 oxr 9,

characterized in that the gradient consgists of a
combination of a temperature gradient and a chemical
25 gradient.
11. Method as claimed in any of the foregoing claims
2-10, characterized in that changing the electrophoresis
conditions such that the at least partially melted
nuclelic acid fragments once again form double-gtranded
30 nucleic acid fragments comprises of reducing the
temperature in the gel.
12. Method as claimed in any of the foregoing claims
1-11, characterized in that the sample comprises genetic
material from an individual wherein the genetic material
35 is present in the form of nucleic gecid, such ag blood,
sperm, saliva and/or tissue cells,

13, Device for detecting one or more mutation(s) 1in
a2 nucleie acid fragment in a sample, comprising a number
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of capillaries in which a gel is arranged, wherein both
the uppery side and the undexside of the gel in the
capillaries are in contact with a liquid bath in which an
electrode is arranged, a voltage source for applying a
voltage over the gel, means for changing the
electrophoresis conditions during electrophoresis and
means for detecting the separated DNA fragments.

14 . Device ag claimed in c¢laim 13, characterized in
that the upper side of the gel in the capillaries is in
contact with one collective liquid bath for substantially
all capillaxies, wherein an electrode is arranged in the
collective 1iquidrbath, and the underside of each gel in
the capillaries is in contact with separate liquid baths,
wherein an electrode is arranged in each separate ligquid
bath.

15. Device as ¢laimed in c¢laim 13 or 14,
characterized in that the meansg for changing the
electrophoresis conditicons in the capillaries are means
for changing the temperaturxe in the capillaries.

16. Device as claimed in claim 1%, characterized in
that the means for changing the temperature comprise 2
Peltier element.

17. Device as claimed in any of the foregoing c¢laims
13-16, characterized in that means for measuring the
temperature are arranged in at least one capillary.

18. Device as ¢laimed in claim 17, characterized in
that the means for measuring the temperature comprise a
platinum resistanc¢e wire arranged in at least one
caplillary.

19. Device as claimed in any of the c¢laims 13-18,
characterized in that the caplllaries are coated with
primers and ANTPs for amplifying in the gel the nucleic
acid fragments present in the sample,

20. Device as claimed in any of the c¢laims 13-19,
characterized in that the capillaries are further coated
with polymerase for amplifying in the gel the nucleic
acid fragments presgent in the sample.
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b |

Capillary for use in the method as c¢

aimed in

any of the claims 1-12 and/or in the device as claimed in
any of the c¢laims 13~20, characterized in that the
capillary is coated with primers and ANTPs.

5 22 .

Capillary as claimed in <¢laim 21, characterized

in that the capillary is further coated with polymerase,



CA 02426509 2003-04-22

PCT/NL00/00769

WO 02/38809

4N %001

/5.

4N %60

Ajjigow pajnpal
'YNQ pa3jpu Ajjeijied

YN{ Papuedys 3jgno

AnEENy N
i

e EEREEEEEEE

A EsEEaEEERnEEEEN

SUBSTITUTE SHEET (RULE 26)



WO 02/38809

CA 02426509 2003-04-22

2/5

A
T

SUBSTITUTE SHEET (RULE 26)

<::|

}Homoduplex fragmenten
4]
-
A }Heferodumex fragmenten
c -G, 7

G

PCT/NL00/00769



CA 02426509 2003-04-22

PCT/NL00/00769

WO 02/38809

3/5

-1, 3

SUBSTITUTE SHEET (RULE 26)



CA 02426509 2003-04-22

PCT/NL00/00769

WO 02/38809

L/ 5

-y .'..- . - a

T

X b 1
D BN AN RS

N M. V. R Y, U W R . S, Y Y,

[

O~

FIG. 4

SUBSTITUTE SHEET (RULE 26)



CA 02426509 2003-04-22
WO 02/38809 PCT/NL00/00769

5/5

FIG. S

/"IIIIIIIIEIIIIII,’IIIIIIIII . . )/ / -_

\

: ’ .,
/NN g g TSI IIA

* \/
\ / - \
o
a ¢
"I\,’ ' i
7o '
3 .ﬂ.c " A
- . .'
. g
/ . : —————
Ch—

SUBSTITUTE SHEET (RULE 26)



	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - claims
	Page 18 - claims
	Page 19 - claims
	Page 20 - claims
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings

