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Hybridization techniques 

• Hybridization reactions can occur between any two single-stranded 
nucleic acid chains provided that they have complementary nucleotide 
sequences
• Hybridization reactions are used to detect and characterize specific 
nucleotide sequences

- We will talk about two techniques in this 
sheet :
1- Dot blot 
2- Southern blotting 

Figure (A) : These strands are 
complementary to each other  

Perfect hybridization 

Figure (B) : Strands aren’t 
100% complementary 

Imperfect hybridization

Regarding to figure (B) :

•Since there is mismatching (yellow box), no hydrogen bonds 
form in this area. 
•Requires lower temperature to denature!
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Hybridization can be controlled by changing the temperature, ionic 
strength of solutions (concentration),GC content, etc.

Important: Higher AT content means less possible 
hybridization (because we will have less hydrogen bonds).

Probes (Oligonucleotides)

• A probe is a short sequence (up to 20 nucleotides) of single 
stranded DNA (an oligonucleotide) that is complementary to a 
small part of a larger DNA sequence.
• Hybridization reactions use labeled DNA probes to detect 
larger DNA fragments.

•We usually use labeled probes (with 
radioactive phosphorus 32P)

•When annealing (hybridization) happens, 
the probe produces signal.

•When a probe is added to dsDNA, 
it competes with the complementary 
(1) strand. Because hydrogen bonds 
between the DNA strands are non-
covalent (weak interactions) and that 
means it is reversible.

• Probes normally wins the competition 
because we add it with large quantities, and 
hydrogen bonds form with its complementary 
strand (2) and break between (1&2).
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We can prevent or allow hybridization 
depending on the conditions.

 ionلا ليلقت وأ ،ةرارحلا ةجرد عفر لاثملا ليبس ىلع
concentration لا عنمبhybridization  سكعلاو 

.حيحص

Phenotype Genotype

Concepts to know ....

•Allele: a form of a 
gene.

•Homozygous: both 
alleles are the same. 

•Heterozygous: two 
different alleles.

•An allele can be 
dominant ( دئاس ) or 
recessive ( يحنتم )
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 Pedigree)ةلئاعلا ةرجش( 

Homozygous Homozygous Heterozygous

** Even though child (B) has blue and brown alleles, he has blue 
eyes; it means that the blue allele is dominant and brown allele is 
recessive. 

** An individual should have two recessive alleles for it to appear 
as a phenotype. {Notice child (C)}.

•There is always a specific precise location for 
each allele on a specific chromosome.

 نول لثم( ةنيعم ةفص نيليلأ نم ليلأ لك **
 نم موسومورك ىلع دوجوم )نويعلا
 سفن ىلعو ةلثامتملا تاموسوموركلا
.عقوملا

A B C



Dot blot

• This is a technique that informs us if a specific sequence that is 
complementary to a probe of a known sequence exists in a larger DNA.

• DNA is bound to a solid support and a labeled probe is added. If binding 
occurs, the sequence exists.
  

SEM of a membrane.

• We spot DNA on the membrane, a lot of the same 
type.

• Spotted DNA could be complex (the whole genome) or 
simple.

** We add the probe 

If the DNA sequence is 
complementary with 
the probe, 
hybridization occurs & 
signal is produced.

If the sequence is not 
complementary, 
hybridization doesn’t 
occur and signal isn’t 
produced 
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Disease detection by ASO (Cystic fibrosis)
An application of dot blot.

**ASO: Allele-specific oligonucleotide.
The whole genomic DNA is 
spotted on a solid support (a 
membrane) and hybridized 
with two ASO’s, one at a time.

Two ASO probes : 
1. ASO for normal DNA
2. ASO for DNA sequence of 
Δ508 mutation. 
** Deletion of nucleotide number 
508, 509 & 510. (The main reason 
for the disease)

هسفن نيجلل ةبسنلاب ماقرالا -

** ASO probe can distinguish 
between normal and mutated 
allele.

** We hybridize on strict 
conditions so ASO probe 
of normal DNA only 
binds to normal & vice 
versa.

** Since the father,mother and child (3) have both normal and D508 
mutated DNA sequence , they are considered as carriers but not affected by 
the disease.

** Notice that the normal allele dominated the mutated (recessive) allele.

** Since child (1) is homozygous for the mutated allele, it has the disease.
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Southern blotting
- This technique is a combination of DNA gel electrophoresis and hybridization
• Used to detect:
• the presence of a DNA segment complementary to the probe
• the size of the DNA fragment. (The advantage of this technique)
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VERY IMPORTANT NOTES!!!
**Sizes that we see on the membrane do NOT represent the 
size of the probes, but the size of the DNA fragments 
detected .

**We use labeling in southern blotting while we use 
staining in Electrophoresis since labeling is more sensitive.

** In electrophoresis we can’t see the DNA fragments if 
they are present in very small quantities and this is the 
advantage of labeling.

 فسنملا ردس حسمت امل كلكش
 يجيتو فياطق وليك علبتو
:تيشلا سردت

We wish you all the luck in the world

❤❤❤❤

The End.
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