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Introduction

Design and development of novel targeted therapeutic strategies 1s an innovation in handling
patients with solid malignancies including breast, colon, lung, head & neck or even
ancreatic and hepatocellular carcinoma.

For a long time, immunohistocytochemistry
(IHC/ICC) has been performed as a routine method in almost all labs for evaluating protein

expression. Modern molecular approaches show that identification of specific structural and
numerical imbalances regarding genes involved in signal transduction pathways provide
important data to the oncologists. Alterations in molecules such as epidermal growth factor
receptor (EGFE.), HER2/neu, PTEN or Topoisomerase I1a affect the response rates to specific
chemotherapeutic agents modifying also patients' prognostic rates.

In situ hybridization (ISH)
techniques based on fluorescence and chromogenic variants (FISH/CISH) or silver 1n situ
are applicable in both tissue and cell substrates.
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Chromosome aberrations in solid tumors
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In situ hybridization terminology

In SituHybridization (ISH)uses a labeled probe to detect and localize specific RNA or DNA sequences in a
tissue or on a chromosome.

ISH relies on DNA's ability toeanneal, or hybridizevith a complimentary strand when at the correct
temperature.

fln sittd0 mefanmns t he original placeo in Latin, so | SH i
DNA or RNA sequence situ (in the cells) so that the location of the sequence of interest can be detected in th
cell, tissue, or chromosome.

Like Northern and Southern Blots, ISH indicates the presence of a particular RMWAequence, but ISH
differs from blots in that the labeled profeeals the actual location of the sequence in the cells.
ISH is the only procedure that allows the location of the sequence of interest to be studieelt(&olA890).

Theprobecan be eitheradioactively labeled and detected by autoradiograplfiyorescently labeled
(abbreviated FISH) and detected by immunocytochemistry (CISH/SISH)

The specificity of the probe depends on peemeability of the cellghetype of probethelabeling technique

and thehybridization conditionsso specificity of ISH can be adjusting according to the desired results @olak
al., 1990).
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In situ hybridization procedure

The general procedure for ISH involviesng samples of chromosomes or tissoe$o a glass slide. The material is then
treated with chemicals toermeabilize the celisr tissues andenature the DNAo that the probe can more readily
hybridize A complementary nucleic acid probe is prepared and labeled, either by radioactivity or by fluorescence. A
hybridization solutiorcontaining the probe mHoshedver the slide so that the probe can hybridize with the sequence o
interest. The excess probenashed awawnd then either autoradiography or immunocytochemistry istosgetect the
location of the probeMicroscopycan be used to view the samples (Le#gcthl, 1994)

Fluorescin and Rhodamimman be used for direct fluorescently labeled probesbarth and digoxigenircan be used for
indirect fluorescence labeling. Fluorescent labeling can allow two or more different probes to be visualized at the sa
time because of color differences



LT
40™ European Congress of Cytology ‘ : ' "m

T Ociober 301 | Awma ared Corsepmitn. Comtes Liverpscd, nglamd | vty 01 dumem g
ECC 2016 rprioy | b pnderere apr oL | D1V N6 5138 . !"::':

he Nucleotide Sequence

Hydrogen Bonds

Cytosine (©) In situ hybridization philosophy:
Adenine (A) Guanine (G)

Thymine (T) Thymine (T) Complementary bases
Guanine (G) -

Adenine (A)

DNA Double Helix
Cytosine (C)

Deoxvribose Phosphoric Acid
(Sugar molecule) (Phosphate molecule)

DNA Base Nomenclature

DNA Base Nomenclature

Base Nucleoside Nucleotide Abbreviation Base Ring
Structure

Adenine (A) Adenosine
Guanine (G)
Thymine (T)

Cytosine (C)
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The degree of specificity to which the probe hybridizes to the targe
sequence can be controlled by the design of the probe and the
conditions of the buffer solution, includingmperature, pH, and salt
concentrationHybridization mixtures usually have a small volume

(about 1620 ul total) with 50% formamide and hybridization
typically occurs between 360 degrees Celsius (Polakal.,, 1990).

Probe Anneals to Target Sequence
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Target Sequence

Target Sequence

Hybrid Target Sequence

Visualization
Several different techniques can be used to view where the probe has
hybridized with the sequence of interdsght field microscopyis most ‘ Pl S0 -5
common and can be used for radioactively labeled probes or probes lah Wm L
with peroxidaser alkalinephosphatasd-luorescent microscopese used to . A ERBBBTIZ
view fluorescently labeled probes; the UV light excites the fluorescent d

that it can be detected through the microscope. Digital imaging systems
also used and can process the images and do quantitative measureme
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Probe Types
CLASSIFICATION OF

& @ CHROMOSOMAL SEQUENCES
| ‘beta satellite

| cal atelite

telomerlc sequences
unique gene sequences
total chromosome probes

Total Probe Size 40 - 500 kb
Fragment Size 100 - 500 bp
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Targeted therapeutic strategies

FISH & CISH/SISH applications
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FISH ANALYSIS (HERZ2 Gene Amplification in BREAST CARCINOMA)
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