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Fluorescent in situ hybridisation: A must for delineating subtle chromosomal alterations
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Suspected chromosomal disorders comprise the major 

portion of the referrals for any genetics laboratory. The 

conventional cytogenetic analysis remains the most widely 
1used method to establish an aetiology in these disorders . 

However, a large portion of the cases remain undiagnosed 

because conventional cytogenetics cannot detect 

chromosomal changes of less than 5Mb. Therefore, 

Fluorescent in situ hybridisation (FISH) remains a method 

of choice to detect submicroscopic chromosomal 

alterations using specific probes. 

Fluorescent in situ hybridisation (FISH)

FISH is a technique that uses fluorescently labelled locus-

specific DNA probes to detect a specific chromosomal 

alteration. The probe is a short fragment of DNA, 

fluorescently labelled and complementary to a region of 

interest of a DNA. The metaphase or interphase 

chromosome DNA is co-denatured with a specific 

fluorescently labelled probe using a hybridizer. The 

hybridizer hybridises the FISH probe at the target sequence 

while it re-anneals into a double-stranded DNA. The 

specific colour signal can be detected using a fluorescence 

microscope equipped with an appropriate set of filters, and 

the presence or absence of the signal in the metaphase or an 

interphase cell depicts the presence or absence of the region 

of interest on a specific chromosome. This makes this 

technique an ideal one for detecting chromosomal 

aneuploidies, deletions, duplications and translocations 

using centromeric enumeration, specific, dual colour break-
2apart and fusion probes . The FISH can be performed on 

3both metaphase and interphase cells simultaneously . 

Moreover, tissue sections from fresh and formalin-fixed, 

paraffin-embedded sections and cytology preparations are 

also used. The result turn out time for FISH is just 24 hours, 

and it is time-saving. FISH probes are of many types and are 

prepared from bacterial artificial chromosome (BAC) 

clones and are commercially available. 

FISH has given birth to another technique known as 

Spectral Karyotyping (SKY) that uses multicolour FISH 

probes simultaneously, thereby remarkably improving the 
4stratification of complex chromosome alterations . In this 

technique, each chromosome is painted differently using 

whole chromosome painting probes, making it easy to 

detect complex chromosomal exchanges. 

Technical considerations in FISH

We utilised FISH with locus-specific probes to detect 

microdeletions in children with developmental delays and 

intellectual disabilities (Figure 1). However, certain 

technical challenges must be addressed during the reporting 

process.
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(a)   The fluorescence emitted by the fluorochrome on a 

probe diminishes quickly when exposed to light under 

a fluorescent microscope. This can make it 

challenging to detect signals, particularly when using 

small deletion probes. To address this, capture the 

image immediately using a camera attached to the 

microscope, ensuring the signals are recorded before 

the fluorescence fades.

(b)   Selecting an appropriate area on a FISH slide is crucial 

for accurate interpretation. Focus on regions with low 

background noise, well-dispersed cells, and bright 

signals for analysis. To draw a conclusion, analyse at 

least 200 interphase nuclei.

(c)   To minimise bias, the slides should be independently 

examined by two well-trained individuals.

Figure 1 (A)-Representative interphase nucleus showing 

15q deletion (loss of orange signal) in a suspected 

Angelman syndrome, (B)-Normal interphase nucleus 

showing two red signals for the 1p36 region, (C)- Interphase 

nucleus showing 7q31 deletion in a suspected Williams 

syndrome.
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