I Preparation of Metaphase Chromosomes

1.Preparation

   RPMI 1640 Full Medium

   Components Amount

   RPMI Medium 1640 500 ml

   L-Glutamine-200 mM, 100X 5 ml

   Penicillin/Streptomycin 5,000 U/ml/5,000 􀀁g/ml 10 ml or Antibiotic-Antimycotic, 100X 5 ml

   Fetal Bovine Serum Qualified, heat inactivated 100 ml

   Filter sterilize full medium with 0.22 μ filter.

   Medium is good for 2-3 weeks at 4°C.

   Hypotonic solution: 0.075 M KCl

    (potassium chloride )KCl 5.6 g 
    Distilled water 1000 ml

   Fixative

    Methyl alcohol/glacial acetic acid, 3:1, volume:volume
2.Experimental step

1. Culture cells for about 2-3 days with 1640 medium. 

2. Add Colcemid (final concentration 0.07 ug/ml) and mix well. Incubate for 4 hours at 37°C  before collecting.  Already done

3. Collect the cells to a centrifuge tube and centrifuge at 1500 rpm for 8 min. Remove medium completely except for about 0.5 ml of supernatant remaining above the cell pellet.

4. Resuspend the cells in the remaining medium and carefully add approximately 2 ml of prewarmed (37°C) 0.075 M KCl, drop-by-drop, while agitating gently. Add an additional 6 ml of KCl, for a total of 8 ml; mix well.

5. Incubate for 20 min at 37°C in the waterbath.

6. Add 1ml freshly prepared fixative, mix well.

7. Centrifuge the cells (1500 rpm for 8 min)and remove the supernatant.

8. Resuspend the cells and fix the cells by adding 8ml of fixative; the first 2 ml should be added dropwise while agitating gently.

9. After 10-15 min at room temperature, centrifuge the cells and remove the supernatant.

10. After the last centrifugation, resuspend the cells in a small amount of fixative (4-5 drops) and drop the suspension (2-3 drops) onto a cleaned cold microscope slide. Drying.    Remember which side the suspension is on.

11. Dry for 3-7 days at 37°C.

    The quality of the metaphase spreading is dependent upon a number of factors, including humidity, air-flow, and cell concentration.

3.Notes

1. Colcemid 

    depolymerises microtubules and limits microtubule formation 

2. Hypotonic treatment causes a swelling of the cells; the optimal time of treatment varies for different cell types and must be determined empirically.
    (membrane; chromosome)

3. If the slides are not made the same day as the harvest, fill the tube with freshly prepared fixative, tighten the cap, and store the suspension at -20°C.

II  Chromosome Analysis

G-banding is technique used in cytogenetics to produce a visible karyotype by staining condensed chromosomes.The metaphase chromosomes are treated with trypsin (to partially digest the protein) and stained with Giemsa. Dark bands that take up the stain are strongly A,T rich.
1.Purpose: 

To stain metaphase chromosomes with Giemsa to elicit a banding pattern throughout the 
chromosome arms, designated G-Bands. This G-Banding technique requires a chromosomal pretreatment step of trypsin to induce chromosome bands.

2.Procedure: 

1.Dissolve 25mg trypsin in 50 ml 0.85% NaCl / sodium chloride (trypsin solution ). 37 ℃, add 2 drops of 0.4% Phenol-sulfonphthalein, adjust pH to 6.4-6.6 with 5%NaHCO3/sodium bicarbonate.

2.Dip oven-dried slides in the trypsin solution for 3-7 seconds. 

3.Rinse slides in water.

4.Use a graduated tube to mix 0.5 ml Giemsa and 5 ml PBS buffer just prior to staining. Stain the slides for 8-10 minutes in a coplin staining jar. 

5.Rinse slides in water and air dry.

6.Check the slides using a Micoscope, Low magnification lens , high magnification lens ,100X oil objective, brightfield (Xylene ). 

7.Cedar wood oil 

   3. Analysis
1.Over-trypsinized chromosomes appear fuzzy; somewhat difficult to recognize exact bands. 

2.Under-trypsinized chromosomes will have indistinct bands, decreased contrast; very difficult or impossible to determine bands.

3.Adequately trypsinized chromosomes will show telomeres not overly digested and G-Bands will appear sharp and in contrast.
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III Genomic DNA extraction from whole blood
1.Principle
Genomic DNA Extraction Kit: In the high salt state, DNA purification resin adsorbed DNA specificly; while in a state of low-salt or aqueous solution, DNA was eluted down. 
2. Reagents:
purification resin 
    GN binding buffer

    washing buffer

    Purification Column

    ethanol

3. Experimental Steps： 
1. Add 0.4ml whole blood to 1ml purification resin in a tube. Invert tube 5-6 times gently and leave to incubate for 3 minutes at room temperature. Invert the tube again at the half of the 3 minutes. Spin at 5000 rpm for 3 secs. Discard supernatant.
2. Re-suspend pellet in 1 ml of GN binding buffer, Invert the tube . Spin at 5000 rpm for 3 secs. Discard supernatant.

3. Re-suspend pellet in 0.5 ml of washing buffer. Invert the tube . Spin at 5000 rpm for 3 secs. Discard supernatant. Repeat this step again.  
4.The pellet should be white to cream in colour. If pellet is significantly yellow, repeat washing step again.

5. Put the Purification Column in a new 1.5ml tube, add 100µl ddH2O to the Resin of the Purification Column, incubate for 3 minutes at room temperature, Spin at 12000 rpm for 2 min. 
6. Finally, the genomic DNA is in the tube.
IV Polymerase chain reaction
PCR:a technique to amplify a single or few copies of a piece of DNA across several orders of magnitude, generating thousands to millions of copies of a particular DNA sequence. The method relies on thermal cycling, consisting of cycles of repeated heating and cooling of the reaction for DNA melting and enzymatic replication of the DNA. 
1.Principle
A basic PCR set up requires several components and reagents.These components include:
DNA template that contains the DNA region (target) to be amplified. 

Two primers that are complementary to the 3' (three prime) ends of each of the sense and anti-sense strand of the DNA target. 

2.Preparation

1、Taq PCR MasterMix
    2、primers

    3、ddH2O

    4、template DNA

· ddH2O  21ul
· 2X Taq PCR MasterMix 25ul

· Primer 1      1ul

· Primer 2      1ul

· Template DNA      2ul

3.Experimental steps

   1.Taq PCR MasterMix

Taq polymerase or another DNA polymerase with a temperature optimum at around 70 °C. 

Deoxynucleoside triphosphates (dNTPs), the building blocks from which the DNA polymerases synthesizes a new DNA strand. 

Buffer solution, providing a suitable chemical environment for optimum activity and stability of the DNA polymerase. 

Divalent cations; generally Mg2+ is used

2.Denaturation step: 
This step is the first regular cycling event and consists of heating the reaction to 94–98 °C for 20–30 seconds. It causes DNA melting of the DNA template by disrupting the hydrogen bonds between complementary bases, yielding single strands of DNA. 
3.Annealing step: T
he reaction temperature is lowered to 50–65 °C for 20–40 seconds allowing annealing of the primers to the single-stranded DNA template. The polymerase binds to the primer-template hybrid and begins DNA synthesis. 

4.Extension/elongation step:
 The temperature at this step depends on the DNA polymerase used; commonly a temperature of 72 °C is used with Taq 

 HYPERLINK "http://en.wikipedia.org/wiki/Taq_polymerase" \o "Taq polymerase" \t "_parent" polymerase. At this step the DNA polymerase synthesizes a new DNA strand complementary to the DNA template strand by adding dNTPs that are complementary to the template in 5' to 3' direction.
    5.Final elongation:
   70–74 °C for 5–15 minutes after the last cycle to ensure that any remaining single-stranded DNA is fully extended. 
6.Final hold: T
his step at 4–15 °C for an indefinite time may be employed for short-term storage of the reaction.To get special gene from genomic DNA byPCR.

6.PCR
lid  100℃
Initialization step ：94℃8min

35 Cycles： Denaturation step  94℃30s

                       Annealing step       55℃30s

Extension step     72℃50s

Final elongation ：   72℃ 10min

Final hold                  4 ℃

NOTES
1.Primers (short DNA fragments) containing sequences complementary to the target region along with a DNA polymerase (after which the method is named) are key components to enable selective and repeated amplification. 
2.Almost all PCR applications employ a heat-stable DNA polymerase, such as Taq polymerase, an enzyme originally isolated from the bacterium Thermus aquaticus. This DNA polymerase enzymatically assembles a new DNA strand from DNA building blocks, the nucleotides, by using single-stranded DNA as a template and DNA 

 HYPERLINK "http://en.wikipedia.org/wiki/Oligonucleotide" \o "Oligonucleotide" \t "_parent" oligonucleotides (also called DNA primers), which are required for initiation of DNA synthesis. 
V Agarose gel electrophoresis
Parkinson Disease: Point mutation, Parkin(PARK2) exon4, AGC – AAC

1.Purpose:

1.Genomic DNA extraction  -  PCR  - Agarose gel electrophoresis  -Sequence

2.Agarose gel electrophoresis is a method to separate DNA, or RNA molecules by size. This is achieved by moving negatively charged nucleic acid molecules through an agarose matrix with an electric field (electrophoresis). Shorter molecules move faster and migrate farther than longer ones .
3.Analysis of PCR products, e.g. in molecular genetic diagnosis or genetic fingerprinting 
2.Visualisation: Ethidium Bromide (EtBr) and dyes
The most common dye used to make DNA or RNA bands visible for agarose gel electrophoresis is ethidium bromide, usually abbreviated as EtBr. It fluoresces under UV light when intercalated into DNA (or RNA). By running DNA through an EtBr-treated gel and visualizing it with UV light. EtBr is a known mutagen, however, safer alternatives are available. 

3.Percent agarose 
Most agarose gels are made with between 0.7% (good separation or resolution of large 5–10kb DNA fragments) and 2% (good resolution for small 0.2–1kb fragments) agarose dissolved in electrophoresis buffer. 

Buffers:The most common being: Tris/Acetate/EDTA (TAE) 
4.Steps

1. 1% agarose solution in 20ml TAE. （0.2g  agarose in 20ml TAE ）
Carefully bring the solution just to the boil to dissolve the agarose. 

2.t the solution cool down to about 60 °C at room temperature. Stir or swirl the solution while cooling. 

3.d ethidium bromide stock in the gel solution for a final concentration of 0.5 ug/ml. Be very careful when handling the concentrated stock. 
4.tir the solution to disperse the ethidium bromide, then pour it into the gel rack. 

Insert the comb at one side of the gel, about 5-10 mm from the end of the gel. 

5.en the gel has cooled down and become solid, carefully remove the comb. The holes that remain in the gel are the wells or slots. 
6.ut the gel, together with the rack, into a tank with TAE. The gel must be completely covered with TAE, with the slots at the end electrode that will have the negative current. 

5..Analysis
After the gel has been prepared, use a micropipette to inject about 3µl of stained DNA (a DNA ladder is also highly recommended). Close the lid of the electrophoresis chamber and apply current (typically 100 V for 30 minutes). The colored dye in the DNA ladder (molecular weight markers) and DNA samples acts as a "front wave" that runs faster than the DNA itself. When the "front wave" approaches the end of the gel, the current is stopped. 
The DNA is stained with ethidium bromide, and is then visible under ultraviolet light. 
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