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notes/Comments:

Human umbilical cord blood is collected from the placenta, post-partum from healthy volunteers following elective caesarean section at York Hospital (YH, main contact: Elizabeth Ross (Elizabeth.ross@york.ac.uk), Sister Ann Paulin Ward G3 ((01904 726003)). Call the hospital in advance to check scheduled times and to confirm informed consent has been granted in accordance with YH ethics committee approval.
Extraction of cord blood from the placenta (performed at York Hospital)
1.
The placenta and umbilical cord is removed and clamped, with the cord kept as long as possible.  The placenta will be delivered to you in the room adjacent to the delivery suite.
2. The placenta and umbilical cord are placed on a flat surface. The midwife will take 1-2ml of blood from the umbilical vein for pH testing.  The syringe is removed, but the 23G needle is not taken out of vein.  Wearing double gloves, lab coat and safety glasses attach a 10ml syringe to the needle.

3.
As much blood as possible is removed from the umbilical vein and smaller placental veins, and placed in 50ml tubes containing 1ml heparin.  A usual extraction removes 50-100ml of blood, and takes between 3-5 minutes, with 35ml of blood giving approximately 1x106-progenitor cells.  The placenta can then be checked for complete removal.
Extraction of mononuclear cells from the cord blood (performed at BTR labs)
Before isolating the mononuclear cells, check whether the cells are mycoplasma-free. To do this, take 50ul of blood and smear it onto a micrscope slide.  Fix cells in 100% ethanol, air-dry the slide and add a drop of DAPI (1ug/ml in PBS). Cover with coverslip and view under fluorescence.

1. All blood is transferred into a T75 culture flask and diluted 2:1 with HANKS balanced salt solution (HBSS).
2. 35ml of the diluted cord blood is carefully over-layed on 15ml Ficoll lymphocyte isolation solution.
3. Centrifuge at 400g for 35min, 20(C

4. After centrifugation, 3 layers develop, top layer = HBSS, middle layer = Ficoll, bottom layer = erythrocytes.  Carefully remove the majority of the HBSS.  Collect the white mononuclear cells from the interface between the HBSS and the Ficoll.  Transfer the cells to a new falcon tube add buffer A (PBS, 0.5% BSA, 2mM EDTA) to 50ml.

5. Centrifuge at 300g for 10mins, 4(C

6. Remove supernatant and add 10ml of buffer A to the cell pellet.  Tubes of cells from the SAME donor can be combined at this point.

7. Centrifuge at 300g for 10mins, 4(C.

8. Remove as much supernatant as possible.

Isolation of CD34+ progenitor cells from the mononuclear cell fraction

This procedure uses the MACS Direct CD34+ Progenitor Cell Isolation Kit (Miltenyi Biotech, Cat# 130-046-702)  

1. Resuspend the cell pellet in 300µl of buffer A  
2. Dilute an aliquot 1:1000 in buffer A and count cells using a haemocytometer. 

3. Remove 10000 cells for flow cytometry to check purity (optional)).
4. Add 100µl FcR-blocking reagent and 100µl of anti-CD34 magnetic beads per 108 cells.  Mix well and incubate for 30 mins at 4oC.

5. Wash the cells in 10ml buffer A.  Centrifuge at 300g for 10 mins, 4oC and carefully remove the supernatant.
6. Place the MS MACS separation column in the magnetic field of the MiniMACS separation unit.  Rinse the column with 1ml of cold buffer A.
7. Load the cells onto the column, and collect the flow through, wash the column three times with 500µl buffer A and collect the flow through.

8. Remove the column from the miniMACS separation unit, place it over a universal, add 1ml of cold buffer A, and elute the cells using the plunger.
9. Repeat steps 5-7 using a fresh column, save the flow through.   Elute the cells in 1ml buffer A (pool the flow through from each purification to check for purity by flow cytometry (optional)).
10. Wash cells 15ml total buffer A.  Pellet by centrifugation at 400g for 10 mins.  Resuspend the cells in 1ml MKBM 

11. Count cells using a haemocytometer. 

12. Remove 10, 000 cells for flow cytometry to check purity (optional)).  Purity of CD34+ fraction should be >90%.
Megakaryocyte differentiation of CD34+ cells

1. Adjust cell density to 1.5x105 cells/ml in MKBM freshly supplemented with 25ng/ml hTPO (R&D systems) and 10% cord blood plasma.

2. Dispense the cells into a 24 well plate (1ml/well) and place in the incubator at 37oC, 95% air/5% CO2.

3. After 7 days of culture, transfer the cells to a 50ml tube and count the cells.  Dilute to a concentration of 1.5x105 cells/ml by addition of fresh MKBM supplemented with 25ng/ml hTPO (R&D systems) and 10% cord blood plasma.
4. Re-plate the cells into a 24 well plate and return to the incubator for 7 days

Waste Disposal

All contaminated plasticware must be soaked in 1% Virkon overnight.  The following day, waste should be placed in a double autoclave bag and marked ‘HUMAN BLOOD CONTAMINATION – BIOHAZARD).  Autoclave waste should then be taken to the autoclave facility in leak proof containers provided.   Any excess blood in tubes should be diluted with an equal volume of 2% Virkon (yielding a 1% final working solution), sealed in plastic bag and temporarily stored in the designated freezer at -20oC.  Decontaminated blood should then be sealed in biohazard bags and taken to stores for incineration. 

Emergency procedures in the case of an accident    

Wash immediately with copious amounts of water.  Ingestion or needle-stick injuries, contact Delivery suite for extra information on patients condition ((01904) 453512).  Seek advice from a qualified First-aider if necessary.  Report incident to Paul Genever and fill in an accident report form.

Notes

MK basal medium (MKBM) 

Isocove’s modified Dulbecco’s medium (Sigma Catalogue# 13390) supplemented with 0.2% BSA (fraction V, Sigma Catalogue# A8412), 2mM glutamine, 1mM sodium pyruvate, MEM non-essential amino acids (Gibco., diluted 1:100), MEM Vitamins (Gibco, diluted 1:100), 0.1mM β-mercaptoethanol. 100U/ml penicillin, 0.1mg/ml streptomycin (store at 4oC for a maximum of 1 month).

Statement of use

Cells from cord blood will only be maintained for the duration of experiment (7-14 days) and will be disposed of by incineration.  No cells will be maintained / used for long term studies or for commercial gain.  

Human blood is potentially contaminated with dangerous pathogens including HIV-1.  Make sure you read and understand the associated Biological Agents Risk Assessment (The use of human tissue for cell culture) BEFORE starting work.  Only persons immunized against hepatitis B may work with human primary tissue. Follow all safety measures and waste disposal procedures at all times.
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