RA-16a, Neonatal Cardiac Myocyte Prep – protocol A

William Harvey Research Institute

Laboratory Procedure and COSHH Risk Assessment

Group:



Assessment identifier:
RA-16a
Date of assessment:
July 2013
Date for review:

August 2014
Title of Procedure:
Preparation of Neonatal Cardiac Myocytes (protocol A)
Location of Work:

Risk assessment RA-General must be followed at all times
Lab coats and Safety Glasses to be worn.
Section 1 – Description of Hazardous Material and Procedures including controls to be used
Primary cardiac myocytes are prepared from dissected rat or mouse neonatal hearts using an enzymatic process.  Cells are then maintained in lab ??? or the cell culture lab B18. For AAV or lentiviral transfection, cells will be transferred to lab ???. 

Solutions

5X ADS Buffer (500ml)

17g
NaCl

11.9g 
HEPES

0.3g 
NaH​2PO4
2.5g
Glucose

1g 
KCl

0.25g
MgSO4
pH to 7.35 with NaOH (CARE – Signal word: Danger. Hazard statement

H314 Causes severe skin burns and eye damage), [image: image1.jpg]



Filter and store at 4°C

Before use make up 250ml 1X ADS, check and adjust pH as necessary to 7.35, filter and transfer to microbiological safety cabinet on ice.

Complete Neonatal Rat Medium (NRM)

Take fresh bottle of DMEM (high glucose).

Remove 100 ml.

Add 100 ml of 199 medium (HEPES modification).

Add 60 ml Horse Serum (heat inactivated)

27.5 ml FBS (heat inactivated)

13.5 ml 1M HEPES

6 ml pen/strep
6 ml glutamine

Enzyme Solution

Dissolve 24mg type II collagenase, CLS2 (Worthington) in 49ml ADS. Add 1ml of 30mg/ml pancreatin (Sigma 4x NF). Filter and place on ice.

Collagenase and Pancreatin. Signal Word: Danger.
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(Hazard statements: H315 Causes skin irritation. H319 Causes serious eye irritation. H334 May cause allergy or asthma symptoms or breathing difficulties if inhaled. H335 May cause respiratory irritation).
Weigh out in a closed balance – wipe up any spills with damp paper towel immediately. Stock solution of pancreatin made up and frozen in ready to use aliquots.
Procedure

In Bioscience Unit (BSU)
All procedures to be carried out according to the BSU SOP.

Kill neonates (cervical dislocation), spray with 70& EtOH, transfer to flow cabinet, remove hearts and place in Petri dish of ADS buffer on ice. Trim away atria, vessels and lung. Cut heart 3-4 times to introduce ADS buffer into the heart. CARE: Good surgical practice to be followed.
Keep hearts in ADS buffer on ice – once all are collected – transfer to lab B20.
Note: Always pre-wet pipettes with ADS buffer to prevent tissue sticking to the dry plastic.

Wash hearts twice with cold ADS buffer.

Transfer to Petri dish and cut into small cubes using micro-scissors and forceps (not too big, not too small – helpful huh! – should be able to suck the bits up in a 25ml pipette - just).

Transfer tissue pieces to a 75 cm2 flask with wet 25ml pipette.

Incline flask and aspirate ADS buffer.

Add 10ml enzyme solution. Place flask in shaking water bath at 37°C at 85 rpm for 5 minutes.

Triturate the solution (pipette up and down in 25ml pipette) – avoid bubbles. Take off and discard supernatant (blood and debris).

Add 10 ml fresh enzyme, return to shaking water bath for 20 mins (Step 1, see table.

Meanwhile, aliquot 5 x 2ml of FBS into 50ml tubes (for cell collection) – keep at 37°C.

Remove flask, transfer supernatant (wet 10ml pipette) to one of the 50ml tubes containing 2ml FBS (stops enzymes) – this is collection 1.

Add 8ml enzyme and return flask to shaking water bath (Step 2).

Spin collection 1 at 800 rpm for 5 minutes, remove supernatant to waste, resuspend cells in 4ml warm FBS and store in incubator with lid open to allow gas exchange – label this tube “Cells”.

Repeat for each collection – adding each batch of cells to the tube labelled “Cells” in 4ml FBS each time.
	Step 1
	Step 2
	Step 3
	Step 4
	Step 5

	10ml Enzyme
	8ml Enzyme
	8ml Enzyme
	6ml Enzyme
	6ml Enzyme

	20 mins
	25 mins
	25 mins
	15 mins
	20 mins

	Collection 1
	Collection 2
	Collection 3
	Collection 4
	Collection 5


By the later collections, the tissue should be getting very small. The collected cell pellet will also get smaller.

Pre-Plating

Spin tube of Cells, 800rpm for 5 mins. Aspirate serum. Resuspend cells in 25ml complete neonatal rat medium (NRM).

Dispense cells though 100m sieve into 5 Primaria Petri dishes (good for fibroblast attachment). Rock dishes side to side to distribute the cells evenly. Culture for 45 minutes.

Remove plates from incubator. Bang 5 times to dislodge cardiac myocytes. Take up medium + cells in 10ml pipette and expel back onto plate in a sweeping motion to help dislodge remaining cardiac myocytes. Repeat several times trying to avoid bubbles. Transfer cells to 50ml tube. Add another 5ml NRM to each plate and repeat procedure to get as many cardiac myocytes as possible. Repeat for all plates. Add medium to dishes and return to incubator if fibroblasts are wanted.

Count cardiac myocytes (Care – Trypan blue, Signal Word: Danger
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(Hazard statement: H350 May cause cancer). Minimum volumes, all spills mopped up immediately. Gloves, lab coats and safety specs at all times).
Plate cells as required for your particular experiment. Best to coat flasks/dishes with 1% gelatin or fibronectin or similar to help adhesion of the neonatal cardiac myocytes.

Change medium next day. 

Users must be familiar with assessment RA-4 (Cell Culture). If GM animals are to be used then the GM risk assessments (GMRA…) must also be adhered to and all waste must be inactivated (with 1% Distel or by autoclaving) prior to disposal.
SECTION 2 - Review of assessment

The person writing the assessment and the Head of Group must sign off the assessment.
Name of assessor: 




Signature:…………………


Name of Head of Group: 



Signature:…………………

………………………………………………………………………………………..

SECTION 3 - User Declaration 

I have read this laboratory procedure and COSHH risk assessment and understand the risks and the measures that must be taken to control such risks. I will notify the lab manager/head of group of any changes to the methodology described here which may affect the Health & Safety of myself or others. 
	NAME: Please print
	SIGNATURE
	DATE
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