Preparation of cardiomyocytes from neonatal rat hearts
Myocyte order:
Fill out order sheet and file purchase order.

Autoclave surgical equipment:

A pair of scissors, Ophthalmic scissors, forceps wrapped in Aluminum foil together.

Surgical Glass plate. 
Cutting and isolation of hearts:
1. Anesthetize neonatal rats by inhalation of isoflourane (99.9% from Vedco, St. Joseph, MO 64507).
2. Cut chest wall and isolate heart by scissors, and put it into ice-cold PBS.
3. Wash once with ice-cold PBS.
4. Remove atriums from isolated hearts.
5. Cut the residual ventricles into small pieces, on the surgical glass plate, using ophthalmic scissors. Be careful not to press down on the hearts while cutting. At most, place only six hearts at one time on the surgical glass plate. 
6. Put them into ice-cold PBS.
7. Complete cutting within 1 hour.

Washing:
For the rest of the procedure handle the heart fragments and isolated cells gently. Pipetting should be conducted gently and air bubbles should be avoided. 
Complete each procedure as quickly as possible.

1. After dissection of the neonatal rat hearts, the hearts are minced and placed into 2 sterilized 250ml flasks.
2. Wash with cold PBS twice, each time 100ml.
3. Remove PBS as much as possible, and add 25ml digestion buffer.
Myocyte digestion:
1. 25ml of Digestion Buffer are added to each flask, and the flasks are incubated at 37oC for 15 minutes on a stir plate with stirring (Speed = 6). 
2. After stirring, the flasks are removed and the supernatant is transferred to 50 ml tubes, on ice, containing 5ml horse serum. 
3. 25ml Digestion buffer is again added to each flask and this process is repeated 8 times, or until all tissue is digested. 
4. Once digestion is complete, the 50 ml tubes containing the supernatant are transferred to the Sorvall TJ-25 table top centrifuge, which is set to 4 oC. The tubes are centrifuged for 10 minutes at 1,500xRPM. 
Myocyte enrichment:

1. Aspirate digestion buffer.
2. Add 0.5~1ml 1XRed ADS to each 50ml tube containing cell pellet (avoid cell drying).
3. Combine cells from each 50ml tube (~10 tubes) and suspend well.
4. Make cell total volume to 32ml in 1XRed CDS and suspend well.
5. Overlay 2ml cell suspension on top of Percoll in 15ml tube (total 16 tubes).
6. Centrifuge all (16) 15ml tubes: 4 oC, 3000rpm, 30min, with deceleration speed 0.
Myocyte plating:
1. After subjecting to Percoll gradient centrifugation, aspirate upper and middle layer of Percoll-separated digests.

2. Transfer the floating myocytes that locates between middle and lower layer of Percoll-separated digests to 4×50 mL tube by 5 mL pipette.

3. Add 20 mL red ADS buffer to each 50 mL tube that contained myocytes, and centrifuge (2,000 rpm×5min). Resuspend the pellet with 10 mL Red ADS, and combine the myocyte suspention to one 50 mL tube, and centrifuge again (2,000 rpm×5min).

4. Aspirate supernatants and suspend cells in 10 mL of myocyte media (5% Horse serum, 100uM BrdU) for 30 times.

5. Dilute this myocyte-contained media up to 200 mL. Pick up 10 microlitter of myocyte-contained media and put them to hemocytometer. Count the number of cells in a 5 x 5 square on the hemocytometer under the microscope by two times. To adjust the concentration of cardiomyocytes to 1 x 106 /mL, add N/100 timed of media to myocyte-contained solution.
6. Plate cardiomyocytes to gelatin-coated culture dishes. Myocytes are cultured with cardiomyocyte culture medium with 5% Horse Serum (Invitrogen Cat. # 16050-122) and 100uM BrdU (Sigma Cat. # B5002). 
Plate myocytes according to the following information:

	Plate or dish
	Volume of Myocytes to be Added

	12 well
	0.5mL

	6 well
	1.0mL

	3.5cm
	1.0mL

	6cm
	3.0mL

	10cm
	6.0mL


7. 24 hours after plating, medium is changed to cardiomyocyte medium without horse serum and without BrdU.

Myocyte culture medium(5 liters)

	Reagent
	Quantity
	Catalog #

	5×DMEM/F-12               
	5 1L Bags
	Invitrogen # 12500-062

	Sodium pyruvate            
	1.65g
	Fisher # BP356

	Glucose    
	3.6g
	Sigma # G5400

	Ascorbic Acid                
	88mg
	Gibco # 13080-23

	1M HEPES (pH7.6)             
	75mL
	Amresco # 0511

	BSA fraction V                  
	10g
	Amresco # 0332

	Linoleic acid                  
	25mg
	Sigma # L1376

	Transferrin                    
	20mg
	Sigma # T3309

	Selenite [20mM]                
	100uL
	Sigma # S5261

	NaHCO3
	12.19g
	Sigma # S6014


Adjust pH to 7.1 with HCL

Make volume to 5L with H2O

Filtrate it by 0.22um filter (Corning Cat # 25942)
Add Penicillin/Streptomycin (Invitrogen Cat. # 10378-016) 1:100 dilution

Percoll Gradient


	Percoll Stock
	

	10x Clear ADS
	5mL

	Percoll
	45mL


Percoll  GE Healthcare Cat. # 17-0891-01
	1x Clear ADS
	

	10x Clear ADS
	5mL

	Sterile ddH2O
	45mL


	Top Gradient
	

	Percoll Stock
	22.5mL

	1x Clear ADS
	27.5mL


	Bottom Gradient
	

	Percoll Stock
	25mL

	1x Red ADS
	14mL


1. Add 4ml of top gradient to 15 ml Falcon tube 


2. Add 3ml of bottom gradient to the same tube by VERY slow and GENTLE       PIPETTING so that a clear interphase may be achieved between Top and Bottom gradients. 
3. Add 2ml of mycoytes suspended in 1X Red ADS to each gradient tube
Spin at 3000 x RPM for 30 minutes with NO Deceleration


Myocyte layer is the middle layer

10x ADS

For 1 Liter of 10x ADS

	Reagent
	Mass

	NaCl
	68.0g

	HEPES
	47.6g

	NaH2PO4
	1.38g

	Glucose
	6.0g

	KCl
	4.0g

	MgSO4 *7H2O
	2.05g

	Phenol Red (ONLY ADD TO Red ADS)
	0.02%


Adjust pH to 7.4 and filter strike. To make 1X



dilute 1:10 with sterile water and check pH to 7.4.


Digestion Buffer :

0.12% Collagenase (type II) (Worthington Biochemical Cat. # LS004177) in Phosphate Buffered Saline PBS. (30 ml of 2% collagenase stock in 470ml PBS)
Collagenase stock: 2% collagenase (5g collagenase in 250ml of PBS. Filter sterilize and aliquot 30 ml into 50 ml Falcon tubes. Store in -20oC)
