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➢ For example, if the sequence 

of interest is CCC, the probe 

will be GGG. 

➢ We can use radioactive or 

fluorescent dye to mark the 

probes.  

 

 

 

 

➢ Several routes are used to 

separate the two DNA 

strands from each other such 

as the heat or alkaline 

denaturation. 

➢ Alkaline denaturation: we use 

an alkaline solution as a 

medium for DNA.  

 



➢ blot:   بقعة او لطخة 

➢ this technique is used  to 

detect any mutation in the 

sequence of nucleotides in 

specific gene. 

 

 

 

 

➢ DNA segments run from the 

negative pole to the positive 

pole according to the 

molecular weight of the 

segment. 

➢ NaOH: alkaline material 

➢ Nitrocellulose membrane: 

used to be placed over the gel 

to absorb the DNA. 

 

 

 

 

 

 

 

 

 



➢ since the probe is radioactive, 

it will make marks on the X-

ray plate after placing of X-

ray plate over the membrane 

for several days.  

➢ If the probe used in the 

technique is for mutant gene, 

we can detect if there is a 

mutation or not. 

➢ DMD: Duchenne Muscular 

Dystrophy. 

1. DNA extraction  

2. Fragmentation by restriction 

enzymes.  

3. Electrophoresis → fragments run 

in the gel according to their 

molecular weight. 

4. Blotting on nitrocellulose 

membrane. 

➢ Fill a tray with alkaline solution  

➢ Put a sponge in the tray  

 مشان تمتص المحلول و توصله للجل  

➢ Place the gel over the sponge 

➢ Place the nitrocellulose membrane over the gel 

➢ Place the paper towels on the nitrocellulose membrane جل تعمل ثقل عليه مشان تضغطه على ال  

5. Hybridization with radioactive 

probe 

6. Rinse the nitrocellulose membrane 

from unattached probes. 



7. Autoradiography → the DNA 

fragments appear on the X-ray 

plate.  

 

 تقريبا نفس الصورة اللي فوقها  

➢ Autoradiogram:  

Ladder نفس فكرة ال      

 

 

 

 

 

 

 

 

➢ Southern → detection of specific 

DNA sequence. 

➢ Northern → detection of specific 

RNA sequence. 

➢ RNA extraction → electrophoresis 

→ plotting on the membrane → 

using radioactive probe (DNA or 

RNA probe). 

  



➢ protein extraction → 

electrophoresis → blotting on 

nitrocellulose membrane → 

binding with antibodies (like probe 

in southern and northern blot) 

 

 

 

 

 

 

 

➢ We can determine if the 

gene is normal or mutated.  

 

 

 

 

 

 

 

➢ In vitro DNA synthesis with 

some modification  

 

 



➢ after denaturation of the 

DNA, a single strand DNA 

is available to be used as a 

template to build its 

complementary strand. 

➢ This requires the presence of 

a primer that contain an 

OH group at the 3` end.  

 

➢ Deoxyribonucleotide: carbon 

number 2 binds with H not 

OH. 

➢ Dideoxyribonucleotide: 

carbon number 2 and 

carbon number 3 bind with 

H but not OH.  

➢ Deoxyribonucleotides can 

bind to other nucleotides in 

3` directions because the 

carbon number three is 

bound to OH group.  

➢ Dideoxyribonucleotides 

cannot bind to other 

nucleotides in 3` direction 

because there is no OH 

group bound to the carbon 

number 3.  



➢ a tube is filled with a template 

DNA strand, deoxyribonucleotide 

triphosphate, primer, required 

enzymes and  dideoxynucleotides 

triphosphate.  

 

 

 

 

➢ In each reaction, four tubes are 

filled with all the materials 

mentioned previously, but each 

tube has one type of 

dideoxyribonucleotide 

triphosphate (ddATP, ddGTP, 

ddCTP or ddTTP).  

 

 

 

➢ There is a chance for ddCTP to 

be paired with one of G 

nucleotides in the template 

strand.  

➢ The complementary strand will 

be terminated after binding of 

ddCTP to the G nucleotide.  

➢ This results in complementary 

DNA sequences different in 

length.  

  



➢ the result: 4 tubes contain 

different complementary DNA 

sequences differs in length.  

➢ The last nucleotide in all DNA 

chains in one tube is the 

dideoxyribonucleotide that is 

added to the tube. 

 

➢ Placing the DNA segments from 

the previous step in gel material 

(DNA segments in the same tube 

are filled in the same well in the 

gel, e.g: DNA segments that end 

with A nucleotide are placed 

together in one well). 

 

➢ Then we start electrophoresis to 

make every DNA segment run in 

the gel according to the 

molecular weight of the segment.  

 

➢ The smallest fragment= primer+ 

the first nucleotide after the 

primer.  

 

➢ In this figure, the first nucleotide 

after the primer is A. 

 

➢ The second nucleotide after the 

primer is T… and so on.  



➢ the sequence in the last figure 

was for the complementary 

strand for the template strand.  

➢ We can identify the sequence of 

the template strand via base-

pairing rule.  

 

➢ DNA sequencing is PCR reaction but in four tubes rather than one tube.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



➢ Automated sequencers: ل نستخدمهم لما بدنا نعرف ا  sequence  جهزة متطورة اي و ه على طول بوقت جدا قصير  

ثر دقة  و استخدامها اسهل و تعطي نتائج اك  


