Bone Marrow Stromal Cells for TE (ALS 1/09)

Modified from: Selective differentiation of mammalian bone marrow stromal cells cultured on three-dimensional polymer foams, Martin, et al., J Biomed Mat Res, 55(2), 229-235, 2001.
Materials Needed
· hacksaw blade
· scalpel handles
· scalpel blades
· scupulas (large and medium)

· bench paper (use plastic side up)
· cell culture dishes (e.g. 10 cm Petri)

· pipettes 

· ethanol spray bottles

· 16-20 gauge needle
· Syringe (10-20 ml)

· hemacytometer 
· eppendorf tubes
· complete expansion media (see below)
· fixative (e.g. PFA)
Pre-Isolation

1) Obtain cow leg and store in cold room until beginning isolation 
a) Get leg from John LaRusso (cell: 774-245-0024 or Phone: 508-869-0100). He delivers on Tuesdays and Wednesdays only. Call a few days in advance
2) Prepare media, sterilize instruments: hacksaw blade, scupulas (multiple sizes)
a) Use used hacksaw blades to avoid paint coming off.
3) Remove the muscle from the bone, making sure that the region to be cut during isolation is fairly clean (hip end).

a) This can be done outside the hood

b) Warn people in the area that they may find this gross

c) Lay down a protective bench cover (plastic side up)
d) Using a scalpel, CAREFULLY cut the meat away from the bone, holding the muscle in tension and using feathery cuts, and changing blades as they become dull.
2) Collect tissue samples if desired.
a) Put some in fixative and some in -80.
3) Dispose of waste.
a) Enclose waste in double plastic bags, keep in cold room, and send a work order to have it picked up by facilities (Paul Comerford)
b) Check that waste has been picked up.
4) Clean Up Tips - Immediately clean items stained with blood with soap and water before using ethanol to avoid staining.

Isolation

1) Assemble needed reagents and instruments

2) Asceptically harvest the contents of bone marrow from tibiae and/or femora of 2–3-week-old bovine calves

a) Lay down a protective cover in the hood, ethanol, and allow to dry.

b) Assemble the hacksaw in the hood (spray handle, open blade in the hood and touch only the ends of the autoclaved blade).

c) Spray down the bone with ethanol before putting in the hood

d) Hack saw off hip end of bone at region where diameter is fairly large (it may  help to have someone hold one end) 

e) Scoop the marrow into a Petri dish (remember that the outside of the bone is not sterile).

3) Break up the marrow with 10 mL pipettor

a) Add 10-15 mL media.
b) Pipette up and down until somewhat fluid

c) Add more media if it is too viscous

d) Remove big chunks that will not break up even after a long time.

e) You can transfer suspended cells to another dish to separate from chunks.
4) Make into a single cell suspension by passing the marrow through 16- and 20-gauge needles repeatedly

5) Transfer to 50mL tube and add media to bring volume to about 25mL.

6) Attempt to count

a) Dilute using 2 1:10 serial dilutions for a final 1:100 dilution.

b) Load 1:100 dilution onto hemocytometer.

c) Try to count the large cells rather than red blood cells.

d) Calculate the number of cells need per dish.

7) Plate in 100-mm Petri dishes at 25 × 103 cells/cm2     (about 2 million cells per dish) , adding expansion media for a final volume of  10 mL per dish, and culture in a humidified 37°C/5% CO2 incubator.

8) BMSC are selected based on their ability to adhere to the Petri dish; 

a) nonadherent hematopoietic cells are removed with the medium during refeeding. 

9) Completely replace media after 3 days and twice per week thereafter. 

10) When BMSC reach about 80% confluent (approximately 2–3 weeks after the primary culture is established), detach using trypsin/edta and replate in 100-mm dishes at 5 × 103 cells/cm2. (for now use 4x105 cells/Petri)
a) BMSC can undergo approximately 17 doublings.

General Expansion media

DMEM supplemented with 10% fetal bovine serum, 1 ng/mL FGF-2, 0.1 mM nonessential amino acids, 100 U/mL penicillin and 100 mg/L streptomycin (P/S)

(To 500 ml bottle of DMED add 50 ml FBS, 5 ml NEAA, 5 ml P/S, and 50 l bFGF at 10 g/ml)

Smooth Muscle Cell Differentiation Expansion media (Niklason group showed that bFGF inhibits SMC differentiation later and use PDGF- as an alternative
)
Low-glucose DMEM supplemented with 10% FBS, Pen-Strep, L-Glutamine, 10ng/mL PDGF-BB, 50 g/ml vitamin C, 5 mM HEPES, 3 ng/mL CuSO4, 50g/mL of: proline, alanine, and glycine. 
� Gong and Niklason. Small-diameter human vessel wall engineered from bone marrow-derived mesenchymal stem cells (hMSCs). FASEB J. 2008 June ; 22(6): 1635–1648





