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Q NO 4: APHAERESIS:  
It is a great work which mean  to take away 

APHAERESIS is taking away as a medical technology in which the blood of donor  is passed through a apparatus that separate out one particular constitute and return reminder to the circulation.

OR:

A procedure  in which blood is collected part of the blood such as platelets or wide blood cell is taken out in the rest of the blood is return to the donor is called APHAERESIS 
2. Stationary phase  the solid or liquid is of chromatography system in which the materials to the separated or selectively observed adsorption or retention or partition or both or any other principle of substance on the stationary phase.

3. RADIO ACTIVITY:  Binding assay in which the binder is an antibody which uses radio activity to measure the amount of bound and or pre antigen. Radio actively labled  antigen is called tracer radio active isotopes are usually h-beta or I gamna is called radio activity and radio   isotopes are one of the main factors for immunodiagnostic technology.

4. RAST 

Radio immune sorbent test attest used primarily quantifying total cerum human globulin E ige level in the blood serum 

Radio allergosorbent   test rast is a blood test using radio immune assay test to detect specific ige antibodies to determine the substances a subject is allergic to this is different from a skin allergy test 
A person suffer from severe skin conditions such as wide spread eczema .
5. LEUCAPHRESIS 
The leukocyte are specifically granulocyte can be heaviest from a donor to supply granulocyte to help fight against infection in patient such as neonate 
Leukocyte in some case of leukemia with very high wide blood cell removal of increase wbc may help that prevent complication of thrombosis sever newtropenia   
Q. 5  compare and contrast between the different types of blotting also gave application of each techniques

Blotting is techniques in which nucleic acid RNA in DNA or protein or transfer on to  a specific menbarne this membrane may be nitrocellulose or nylon membrane this process can be done just after the gel  electrophoresis by transferring the molecules from the gel on to the surface of blotting membrane but some time it can be done by  directly transferring the    molecules on the the membrane for example ethidiun bromide 
TYPES OF BLOTTING 
There are four types 
1. Southern blotting 

2. Western blotting

3. Northern blotting

4. Eastern blotting
1. Southern blotting :   This method is used for analysis of DNA sequences it in wall the following steps large DNA is cut in to small Fragments.  these Fragments are separating 
If the Fragments is large so firstly the gal should be treated with HCN .after separating Fragments placed  nitrocellulose sheet pure the separating gal .

Then the membrane exposed to hybribization probe is lable so that it can easily detect when the molecule is tegged with a chromogenic dye after all probe or washed away by using ssc buffer and it can be visualized on x-ray film with the help of autoradiography 
APPLICATION 

It used in techniques called rflp restriction   
Fragment lenth polymorphism 
2. It use in phylogenptic analysis

3. To Identify  the gene rearrangement 
2. Western Blotting

This method use for detection of protein it involves the following 
Isolating the protein from the sample 
Then protein SDS complex is placed on the top of the gel  in the well monecular weight marker is also loaded in one of the well in order to find the   monecular weight of other protein after that the sample are added in the reaming wells.

MARKER ARE LOADED THE CURRENT IS PASSED ACROSS THE GEL. Protein is pulled down to the positive pole after this step gel is placed against membrane in current is passed across the gel so that all the prtien are transferred on to the membrane .

APPLICATION: 

Use in clinical purposed use to detect specific protein in low quantity used to quantifying  a gene product 
3 northern blotting     
This method used to detection of RNA in a sample.

Separate RNA on gels containing formal dehyde.

This gel is immersed in buffer for 5 to 10 minutes in washed with water in transfer rna Fragments on to the carrier membrane after transferring RNA    is fixed to the membrane by using uv r heat . add dna labled probe for hybridization 
APPLICATION USING IN SCREENING 
4. EASTERN BLOOTING this method use for identify carbohydrates epitomes including lipids it in wall the fowling steps.

Molecules are vertically separated by using gel electro phrases then spate    Molecules are transferred horizontally on the nitrocellulose membrane  after that antibody is add to the solution and antibody is reasonable for recognized a specific amino sequence then wash to remove unbound primary antibody in add  lable  secondary antibody.

These labled probes confirm the Molecules of interest

Detection of protein modification 
Used Binding studies by using various legends

Used to theory various phospholipids 
Q. 3  what are the applications of the following techniques    
1. Fish techniques utilize to the phenomenon of fluorescence to identify specific sequence on a chromos

. the DNA sequence are identify by fluorescent lable probes

. The probe is initially   fluorescent lable and then the denatured 

. DNA of the chromosome of denature 

. The stand slide are observe using the required filter 

. fluorescent have correct set color absorption and emission

.  a probe refer to a sequence of nucleotide which is complementation to a gene of interest and is sufficiently long in uniquely to it

CHROMATOGRAPHY 

The   chromatographic   techniques is used for separation of amino acids it use for analysis of drugs chromosome vitamin. .helpful  for qualitative  quantities analysis this techniques use for molecular weight 
. it play rules in food industries in pharmaceutical industry environmental testing of water it use in finger printing   of DNA 
. use in insulin privation enzyme purification   
Application  of DNA  Sequencing 
DNA sequencing may be used to determine the sequence of individual genes, larger genetic regions (i.e. clusters of genes or operons, full chromosomes, or entire genomes of any organism. DNA sequencing is also the most efficient way to indirectly sequence proteins RNA or  (via their open reading frames). In fact, DNA sequencing has become a key technology in many areas of biology and other sciences such as medicine, forensics, and anthropology.

Molecular biology[
Sequencing is used in molecular biology to study genomes and the proteins they encode. Information obtained using sequencing allows researchers to identify changes in genes, associations with diseases and phenotypes, and identify potential drug targets.

Evolutionary biology
Since DNA is an informative macromolecule in terms of transmission from one generation to another, DNA sequencing is used in evolutionary biology to study how different organisms are related and how they evolved.

Metagenomics
Main article: Metagenomics
The field of metagenomics involves identification of organisms present in a body of water, sewage, dirt, debris filtered from the air, or swab samples from organisms. Knowing which organisms are present in a particular environment is critical to research in ecology, epidemiology, microbiology, and other fields. Sequencing enables researchers to determine which types of microbes may be present in a microbiome, for example.

Virology
Main article: Virology
As most viruses are too small to be seen by a light microscope, sequencing is one of the main tools in virology to identify and study the virus. Traditional Sanger sequencing and next-generation sequencing are used to sequence viruses in basic and clinical research, as wells as for the diagnosis of emerging viral infections, molecular epidemiology of viral pathogens, and drug-resistance testing. There are more than 2.3 million unique viral sequences in GenBankRecently, NGS has surpassed traditional Sanger as the most popular approach for generating viral genomes.[ 
Medicine[
Medical technicians may sequence genes (or, theoretically, full genomes) from patients to determine if there is risk of genetic diseases. This is a form of genetic testing, though some genetic tests may not involve DNA sequencing. Also, DNA sequencing may be useful for determining a specific bacteria, to allow for more precise antibiotics treatments, hereby reducing the risk of creating antimicrobial resistance in bacteria populations. 
Forensics[DNA sequencing may be used along with DNA profiling methods for forensic identificationand paternity testing. DNA testing has evolved tremendously in the last few decades to ultimately link a DNA print to what is under investigation. The DNA patterns in fingerprint, saliva, hair follicles, etc. uniquely separate each living organism from another. Testing DNA is a technique which can detect specific genomes in a DNA strand to produce a unique and individualized pattern.

The four canonical bases[
Main article: Nucleotide
The canonical structure of DNA has four bases: thymine (T), adenine (A), cytosine (C), and guanine (G). DNA sequencing is the determination of the physical order of these bases in a molecule of DNA. However, there are many other bases that may be present in a molecule. In some viruses (specifically, bacteriophage), cytosine may be replaced by hydroxy methyl or hydroxy methyl glucose cytosine. In mammalian DNA, variant bases with methyl groups or phosphosulfate may be found. Depending on the sequencing technique, a particular modification, e.g., the 5mC (methyl cytosine) common in humans, may or may not be detected.[ 
APPLICATION OF NERTHERN BLOTTING 
Using in Screening of different Molecules 
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· Basically, radioimmunoassay is based on three principles which give it high sensitivity.

· A strong immune binding reaction: Antigen vs Antibody reaction

· The competitive binding reaction which gives specificity

· The radio emission gives the specificity

Q . no 2   B Part 

Centrifugation is a technique used for the separation of particles from a solution according to their size, shape, density, viscosity of the medium and rotor speed. The particles are suspended in a liquid medium and placed in a centrifuge tube. The tube is then placed in a rotor and spun at a define speed.    
· LOW-SPEED CENTRIFUGE
· HIGH-SPEED CENTRIFUGES
· ULTRACENTRIFUGES
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 PROBE Part :   B  TYPES OF  PROBES
· Centro mere 

· Telomere

· [image: image7.png]FISH STEP BY STEP
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Whole chromosome paint

· locus
Centromeres` probes
· This probe is designed to hybridize centromere, fluorescen brightly due to large number of repeats in centromere.

· Useful for determining the number of copies of a particular chromosome

· Telomeric probes 
· It  have specificity for a single human chromosome arm. 
· They contain a locus estimated the end of the chromosome.
Whole chromosome paint probes
· used to determine composition of marker chromosomes, confirm the presence of chromosome rearrangements 
· Gene/locus specific probes
· used to detect the presence absence or location of a particular gene
. What is fluorescent. In situ hybrization write principle in procedure this technique  
[image: image3.png]FISH (Fluorescent In Situ Hybridization) is a cytogenetic technique which
can be used to detect and localize the presence or absence of specific DNA
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FISH is a technique used to visualize specific cytogenetic abnormalities.
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· 
FISH is often used for finding specific features in DNA. 

· These features can be used in genetic counseling, medicine, and species identification.                                                                  
· Genetic counseling is the process by which the patients or relatives at risk of an inherited disorder are advised of the consequences and nature of the disorder, the probability of developing or transmitting it and the options open to them in management and family planning
· A DNA probe is tagged with a fluorescent marker.

· The probe and target DNA are denatured, and the probe is allowed to hybridize with the target. 

Fluorescence microscopy can be used to find out where the fluorescent probe bound to the chromosome or not
PRINCIPLE FISH
· FISH technique utilize the phenomenon of fluorescence to identify specific sequence on a chromosome or a chromosome as a whole. 

· The DNA sequences are identified by fluorescent labeled probes.

· The probe is initially fluorescent labeled & then denatured. 

· The DNA of the chromosomes are also denatured.

· This is followed by hybridization of the probe & DNA.

· Counter staining is performed to observe the cells or chromosomes.
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FISH PROCEDURE
[image: image5.png]1: Slides preparation for
cells morphology and
fixation using standard
cytogenetic procedure



[image: image8.png]



2: Denature the DNA or chromosomes  at 5°C for 5 min)

· Either by heat or alkaline method. 

· A prerequisite for the hybridization of probe and target. 

3:The probe Labelling 

· The DNA probe is labeled in various ways, such as nick translation, random primed labeling, and PCR. 

· Two labeling strategies are used: 

· Indirect labeling and direct labeling.

 4 : Hybridization  
· Then, the labeled probe and the target DNA are denatured.

·  The annealing of complementary DNA sequences happens due to the combining consequences of denatured probe and target DNA. 

· Formation of duplex between two complementary nucleotide sequences. 

· Can be between DNA-DNA DNA-RNA RNA-RNA

·  hybridization done at (37°C for 16 hrs) 

· Counter staining (DAPI)

· Apply cover slips, seal and freeze (-40°C)

5: Fluorescence staining
· Fluorescent probe attaches to the target sequence during hybridization. 

· Post Washing Of Excess Probes 

6:Examine slides or store in the dark

· This is visualized through a microscope with appropriate filters

· DNA probe is labeled with a colored fluorescent molecule.  

· This fluorescent molecule remains attached to the DNA during the hybridization process

· The molecule emits a particular color when viewed through a fluorescence microscope.

· Analyze the slide under fluorescence microscope 
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