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FLUORESCENT IN SITU HYBRIDIZATION (Fisk,

For single copy probe :

* Wash 3x5 minutes in 4x55C/Tween or for FTCH tris-NaCl-buffer
at 42°C.

* Incubate 20 minutes with 100u/slide of 1:100 diluted biotinylateq
goat-anti-avidin (5% NFDM solution) in moist dark at 37°C.

* Wash 3x5 minutes in 4xS5C/ Tween or for FTCH tris-NaCl-buffer
at 42°C.

* Incubate 20 minutes with 100u/slide of 1:200 diluted Neutralite-
- avadin-FITC (5% NFDM solution or for FICH 0.5%Blocking reagens

solution) at 37°C . wash 2x5 minutes in 4xS5C/ Tween or for FICH
in tris-NaCl-buffer at RT.
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. FLUORESCENT IN SITU
HYBRIDIZATION (FISH]

Fluorescenct in situ hybridization (FISH) uses fluorescent probes to
vividly “paint” genes or chromosomes. This technique is particularly useful
for gene mapping and for identifying chromosomal abnormalities. In this
technique, cells are usually cultured, then arrested in metaphasis with
colchicine, colcemid, vinblastine, or some other reagent which interferes with
spindle formation. Cells are then swollen in hypotonic solution and dropped
on a slide; the cells and nuclei burst and the chromosomes form a “metaphase
spread”. FISH can be also performed on nondividiing cells to show the
location of the targeted sequences in the interphase nucleus. Because FISH
probes are labelled with fluorescent tags, they can be used to visually identify
the location of the complementary DNA sequences on chromosomes. Thus,
the general locus of a gene can be quickly determined. Unlike most other
techniques used to study chromosomes, which require that the cells be actively
dividing;

Principally, the procedure is as follows:

* A metaphase spread of the cells to be anlayzed is prepared.

* The probes to be used are prepared and labelled with a fluorescent
tag.
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* Unbound probe is washed off.

counterstained with a different e R DN

fluorescent dye,

* Observy
e the results under a fluorescence microscope

Researchers use three
application: YPes of FISH probes, each having a different

1. Locus specific probe : This probe hybridize to a particular region
fyf a chromosome. This type of probe is useful when scientists have
isolated a small portion of a gene and wish to determine which
chromosome that gene is located on. They prepare a probe from

the piece of the gene and observe which chromosome the probe
hybridizes to.

2. Alphoid or centromeric repeat probe : This type of probe is
generated from repetitive sequences found at the centromeres of
chromosomes. Because each centromere can be painted in a different
colour, researchers use this technique to screen for numerical
aberrations. With FISH, it is easier to determine whether the correct
number of chromosomes is present or whether a cell is nullosomic,
monosomic, disomic, trisomic, tetrasomic, etc.

3. Whole chromosome probes : These are used in a technique which
is sometimes casually referred to as “chromosome painting”. In

this version of FISH, a number of probes are used instead of just
a single probe. Each of the probes is constructed to be
complementary toa different region of the chrornosume and laib.eled
with a fluorescent tag. When the cocktail of probes is hybndnz;?d
to the metaphase spread, the chromosome will fluoresce along its

2 gth. These probes are specific for a single chromosome -
dwyv:mmpaﬁnmyuftheod\em

Whil tromeric repeat probes allow easy screening for numerical

e mbgrmﬂm« they are not helpful for structural aberrations.

Wd A saiclllyﬂt:m“d aberrations hav? been identifie 1 by looking for chang 25
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in the length and the G-banding of mitotic
difficult and requires skill and experience. With chromosome paj, O
much easier to detect translocations because the aberrant chromose, ::i;

have mismatched colours.

Spectral karyotyping (SKY):
This is an enhancement of chromosome painting. In SKY, it is noy ;
a single chromosome, which is painted, but all of the chromosomes in";
Karyotype at once. SKY uses a collection of many smaller probes, These
libraries of probes are chosen so limsm:neo,fthePralmwillhyl;‘.-id;ae
iflerent seqences alon; the lngth of ach chromosomne i i
sing ienti: to
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¢. postfixation 189

* Prewash 5

minutes e
(100m! at RT in postfixation buffer

: 10ml 10xPBS + 10ml 05 M MgCI2 + 80m] bidest).

® 5 min postfixation in 4%

paraformaldehyde at RT
(100ml : 10mi 10xp) 5 : :
Cany XPBS + 10ml 0.5 M MgCI2 + 30ml bidest + 50mI

* Wash in 1xPBS 5minutes at RT.

* Dehydratation in ethanol series (70%, 90%, 94%) and air dry

B. Preparation of probe :

* Centromeric plasmid probes : Final concentration = 1ng/ul
1ul labeled probe (10ng/pl) + 9yl 60% formamide/2x SSCP.

Or

|  Single copy plasmid probes : Final concentration = 4ng/pl
2ul labeled probe (20ng/ul) + 8l 50% formamide/2x SSCP.

« Simultaneous denaturation of probe and target DNA:
apply 10yl of the probe mixture under a coverslip (24X24mm) and

; denature for 5 min at 80°C (hot plate).

« Overnight hybridisation in moist chamber at 37°C (incubator)

preparation of wash-solutions

_50% formamide/2x8SC pH 7.0

-01x85C
2x55C
4x55C/ Tween 0.05%

5% NFDM (non fat dry milk) in &x55C

for digoxigenin labeled probes prepare 0.15 M NaCl+0.1 M tris-HCl/
-for
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1%
Tween 0.05% and 0.5% Blocking reagents (Boehringer) in 0.1M tri 15 3y

NaCl

C. Detection of probe :
+ Wash 3x5 minutes with 50% formamide/2xSSC at room
temperature (RT) (centromeric probes) to remove excess Probe.

« Wash 1x5 minutes 2xSSC for all slides at RT.

* Wash 1x5 minutes 4xS5C/Tween RT or for bio+dig or dig orly
wash 1x5 minutes 0.15M NaCl+0.1M Tris/ Tween.

* Blocking step: incubate 10 minutes (centr.probes, single cog,,{
RT with 100ul of 0.05% NFDM in moist chamber [ FICH (for two.
color hybridization) incubate in 100ul of 0.5% Blocking reagents].

* Wash wmmwiﬂ-oésc/rmmfmnmmsunmd

M Tris/Tween at RT.
Histraann s dhajl
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For biotinylated centromere Pprobes ;

* Wash 2x5 minutes in 4xSSC/Tween.
* 1x5 minutes in 1xPBS,
* Dehydratation in ethanol series,
i | mount in mount medi ABCO+PI).
 Air dry ammmmwmm (@35u1) (D.




