Appendix 5: ALSPAC Standard Operating Procedures
SEPARATION AND CRYOPRESERVATION OF PERIPHERAL BLOOD LYMPHOCYTES  USING ACCUSPINS. 

(Revised version for use with small blood samples)

1. Principle

To transform lymphocytes with Epstein Barr virus they must be separated from blood using a ficoll gradient. Samples can also be frozen in a mixture of serum and DMSO (dimethylsulphoxide) to prevent ice crystal damage and to maintain viable state and can be transformed later. Samples are frozen and stored in liquid nitrogen.

2. Sample Details and Method Limitation

· Method is used for whole blood samples that must be taken in CPDA tubes and stored at room temperature prior to separation.

· Lymphocytes should be separated as soon as possible preferably within 24hr of blood being taken but can be stored up to a maximum of 4 days (depending on batches of samples).  

· Once the accuspin tubes have spun at stage E the samples should be processed immediately and not left to stand as this can affect viability.

· Aseptic technique must be used throughout. All persons carrying out this work must be trained.

· Addition of DMSO to freezing mix is an exothermic reaction therefore it is essential to work on ice in steps P & Q.

· Storage of prepared cell lines in the –80(C freezer affects cell viability, it is essential that prepared PBL’s be transferred directly from Mr Frosties to the cryostore the day after being prepared.

3. Potential Hazards and Precautions

See COSHH and Risk assessment forms.

4. Equipment

	Class 2 cabinet
	Hood 5 specific for use with PBL’s
	See Operating Manual TC 
	TC

	Centrifuge
	ALC International PK130
	See Operating Manual TC
	TC

	Waste pot 
	
	
	TC

	Gilsons (1ml & 200ul)
	
	
	TC

	Plastic tray & cryovial rack
	
	
	TC

	Ice box filled with ice
	
	
	TC

	Pipette Boy
	
	
	TC

	Controlled rate freezer - Mr Frosties\StrataCooler
	
	
	TC

	Blood spot Cards & Bags
	Stralfors (WOO-0043)
	
	TC

	 PCA Cell counter
	Guava
	See CELL 20/21 for operation.
	TC


5. Reagents

6. Quality Control Measures.
· Check labels at all times when transferring samples. 

7. Procedure/Method

Blood used for obtaining PBL’s for cell lines should be stored at room temperature prior to cell separation NOT put in fridge.

	A

	Remove reagents from fridge and freezer to come to correct temperature:

Accuspin tubes – 
1 per sample. Spin at 400g for 30 sec if 

                                       necessary to ensure all histopaque is  

                                        below frit. Leave in hood at RT.

RPMI 1640– 

A 500ml bottle will be needed for 16 

                                       samples. Leave in hood at RT. 

FCS - 

             In 50ml or 15ml 

                                       tubes in freezer, take out and put in           

                                       water bath to defrost.

Glutamine-

One 0.5ml aliquot for 16 samples.

                                       Leave in hood to defrost.

Antibiotics-

One 1ml aliquot for 16 samples.  

(Penicillin Streptomycin) Leave in hood to defrost.

	Wear gloves and lab coat at all times


	B

	Check two “Mr Frosty” containers are at ROOM TEMPERATURE and filled with isopropanol that has been frozen less than 5 times.

	
	C

	Label accuspin tube. Add 2ml 2 %RPMI . 
	
	D

	Transfer sample to accuspin tubes.

	Use a pastette 


	E

	Spin tubes at 500 g for 20 min no brake (1800rpm) Prog 4 on centrifuge. 

	
	F

	During spin label a 15ml centrifuge tube. Fill centrifuge tubes to 2 ml with RPMI 2%FCS.

	
	G

	Remove accuspin tubes gently from the centrifuge. Line up accuspin and 15ml tubes. Check order.

	
	H

	Use a new sterile pastette per sample – 

Remove top layer and put in sealable plastic waste pot for disposal.

Remove lymphocyte layer from above the frit and transfer to relevantly labelled 15ml tube containing RPMI 2% FCS.

If separation doesn’t look clean and you have only spun for 20 mins spin again for 20 mins. If samples have been spun for 40 mins and still not a clean separation just try to minimize amount of blood taken up into centrifuge tube.

	Add bleach to liquid waste, leave overnight and dispose down sink with water. 

Discard Accuspin tubes in clinical waste bag.


	I

	Mix gently by inversion to re-suspend all cells in approx 2 ml RPMI 2%FCS.

	
	J

	Spin 400g 10 min – no brake (1400 rpm). Prog 3 on centrifuge.

	
	K

	Whilst spinning label cryovials.

	
	L

	When spun discard supernatant into waste container using

clean sterile pastette per sample (or pour if confident or sample is very bloody). Add 0.5 ml RPMI 2%FCS and re-suspend very gently with a new pastette per sample.

	Add bleach to liquid waste, leave overnight and dispose down sink with water.


	M

	Remove 20ul for Guava PCA cell count (ensure well mixed).  

	
	N

	Spin tubes 400g 10min with no brake (1400 rpm). Prog 3 on centrifuge.

	
	O

	During spin make freezing solution, store on ice. Also make transformation media.
	Wear nitrile gloves from this point onwards.


	P

	When spun discard supernatant into waste pot. Depending on cell counts, choose those samples to be frozen in DMSO (higher cell counts) and those samples that will be transformed the same day.

	Add bleach to liquid waste, leave overnight and dispose down sink with water.


	Q

	Those cell pellets to be frozen need be chilled briefly on ice.

Remove cryovials from freezer and line up in rack in tray. Line up chilled pellets on ice in same order in ice bucket

	
	R

	To freeze add 0.5 ml freezing mix to pellet, re-suspend and transfer whole volume to 1 cryovial.

Quickly transfer the samples to controlled rate freezing containers. IMMEDIATELY put freezing containers in bottom of –80 freezer.

	Discard 15ml tubes in clinical waste bag.


	S

	To transform PBLs:

Mix samples with cell counts (3.5 x 105 with 0.5 ml transformation media and set up in a 48 well plate.

Mix samples with cell counts < 3.5 x 105  with 200 (l transformation media and set up in 96 well plate.  

	The cell density should be approx. 0.9x106/ml


	


STOCK SOLUTIONS – All prepared using aseptic technique in tissue culture hood.

FCS

FCS-Gold  

Defrost bottle and aliquot whole lot into 20ml aliquots in sterile 50ml tubes.

Store at –20oC.

Antibiotics.

10,000 penicillin and 10mg streptomycin per ml in 0.9% NaCl.

Defrost bottle and aliquot whole lot into 0.5ml aliquots in sterile eppendorfs.

Store at –20oC.

L-Glutamine

200mM  Glutamine

Defrost bottle and aliquot whole lot into 0. 5ml aliquots in sterile eppendorfs.

Store at –20oC.

DMSO

Keep stock in hood at RT.

WORKING SOLUTIONS

RPMI 2% FCS.

RPMI 1640   500ml bottle

FCS Gold 500 ml bottle 

L-Glutamine 

Antibiotics (10,000 penicillin and 10mg streptomycin/ml in 0.9% NaCl) 

To 500ml bottle of RPMI add 10 ml FCS and 10.3ml of 200mM glutamine and 6ml of antibiotics. Store at 4oC.

Freezing mix  


RPMI 2% FCS

10% DMSO


50 ml Transformation media without EBV

10ml FCS Gold 

500 (l PHA

250 (l neomycin 

1 ml Antibiotics –10,000 penicillin and 10mg streptomycin/ml in 0.9% NaCl.

Make up to 50ml with RPMI. 

Add EBV virus as required to prepare a 20% EBV/media solution.

E.g. 0.8 ml media : 0.2 ml virus

Red Cell Lysis of CPDA collected Blood and EBV transformation

1. Principle

To separate lymphocytes from small blood samples collected in CPDA tubes, red cells need to be lysed. Lymphocytes will be used to produce cell lines by infecting them with EBV virus.

2. Sample Details and Method Limitation

· Method is used for whole blood samples that must be taken in CPDA tubes and stored at room temperature prior to separation.

· Aseptic technique must be used throughout. All persons carrying out this work must be trained.

3. Potential Hazards and Precautions

See COSHH and Risk assessment forms.

4. Work Batches

5. Equipment

	Class 2 cabinet
	Hood 5 specific for use with PBL’s
	See Operating Manual TC 
	TC

	Centrifuge
	ALC International PK130
	See Operating Manual TC
	TC

	Waste pot 
	
	
	TC

	Gilsons (1ml & 200ul)
	
	
	TC

	Pipette Boy
	
	
	TC

	 PCA Cell counter
	Guava
	See CELL 20/21 for operation.
	TC


6. Reagents
	Reagent


	Supplier


	 Storage



	PLASTICWARE
	
	

	Sterile 15ml tubes
	Appleton Woods (BCO38)
	RT\TC

	Sterile plastic pastettes
	Greiner (612381)
	RT\TC

	Sterile Blue & yellow Gilson tips
	Appleton Woods (MP950 & MP003)
	RT\TC

	Sterile 50ml tubes
	Appleton Woods (BC028)
	RT\TC

	Sterile 10ml graduated pipettes
	Greiner (607180)
	RT\TC

	Sterile Cryovials
	BDH (215/0874/02)
	RT\TC

	Sterile Eppendorfs
	Appleton Woods (KC024)
	RT\TC

	96 U well polystyrene micro plate
	Appleton Woods (CC667)
	RT\TC

	CHEMICALS
	
	

	100% Ethanol
	Fisher (E/0650DF/17)
	Solvents Cabinet\Wash -up

	Iso-propanol
	Sigma (59300)
	Solvents Cabinet\TC

	Biocide Solution
	Wak-Cheme (WAK-ZF-6)
	RT\TC

	Bleach
	Patterson’s (JH-00281)
	RT\TC

	RPMI 1640
	PAA (E15-039)
	Fridge\TC

	Fetal Calf serum
	PAA (A15-649)
	-20C Freezer No 46

	Glutamine
	PAA (M11-004)
	-20C Freezer\TC

	Penicillin\Streptomycin
	PAA (P11-010)
	-20C Freezer\TC

	Dimethysulphoxide
	Sigma (D4540)
	Solvents Cabinet\TC

	MQ Water
	
	RT\Wash-up

	Viacount reagent
	Guava (4000-0041)
	Fridge\TC

	Check Kit
	Guava (4500-0020)
	Fridge\TC

	Instrument Cleaning Fluid
	Guava (4200-0140)
	RT\TC

	Sucrose
	Sigma (S0389)


	RT

	Triton-X-100

	Sigma (T8787)
	Weighing room 

	Magnesium Chloride (MgCl 2)
	BDH (443864E)
	Weighing room

	Tris
	BDH (443864E)
	Weighing room

	SOLUTIONS
	
	

	70% Ethanol
	N/A
	RT\TC

	2% RPMI
	N/A
	Fridge\TC

	Freezing mix
	N/A
	Made as required

	Lysis Buffer
	N/A
	Made as required\fridge

	Magnesium Chloride solution
	N/A
	Made as required\fridge

	Tris-HCl solution
	N/A
	Made as required


7. Quality Control Measures.
· Check labels at all times when transferring samples. 

8. Procedure/Method

Blood used for obtaining PBL’s for cell lines should be stored at room temperature prior to cell separation NOT put in fridge.

	A
	Label a 15 ml centrifuge tube for each sample. Add 10 ml warm lysis buffer. Line up tubes in rack in same order as samples.
	

	B
	Transfer blood from CPDA tube into corresponding pre-labelled 15 ml centrifuge tube, rinse out monovette with 1 ml lysis buffer and tip into corresponding centrifuge tube. Mix well with pastette.


	

	C
	Shake tube thoroughly to mix.
	

	D
	Spin at 2500 rpm for 15 min. 


	Ensure tubes are in sealed centrifuge buckets.

	E
	Using a pastette discard supernatant into waste pot containing bleach. 
	

	F
	Re-suspend pellet in 5 ml of lysis buffer. And use pastette to break up pellet and mix well.
	

	G
	Spin at 2500 rpm for 15 min.


	

	H
	Discard supernatant as above leaving white blood cell pellet.  If the pellet looks red and/or is clearly blood stained repeat a further wash step as in points F & G above. 


	

	I
	Add 5 ml 2% FCS+RPMI to wash pellet.  Spin at 1000 rpm for 5 min.


	

	J
	Discard supernatant with a pastette and add 500 (l 2% FCS+RPMI to sample. Take 20ul sample to count cells.


	

	K
	To transform PBLs:

Mix samples with cell counts (3.5 x 105 with 0.5 ml transformation media and set up in a 48 well plate.

Mix samples with cell counts < 3.5 x 105  with 200 (l transformation media and set up in 96 well plate.  


	The cell density should be approx. 0.9x106/ml




STOCK SOLUTIONS – All prepared using aseptic technique in tissue culture hood.


FCS

FCS-Gold  

Defrost bottle and aliquot whole lot into 20ml aliquots in sterile 50ml tubes.

Store at –20oC.

Antibiotics.

10,000 penicillin and 10mg streptomycin per ml in 0.9% NaCl.

Defrost bottle and aliquot whole lot into 0.5ml aliquots in sterile eppendorfs.

Store at –20oC.

L-Glutamine

200mM  Glutamine

Defrost bottle and aliquot whole lot into 0. 5ml aliquots in sterile eppendorfs.

Store at –20oC.

DMSO

Keep stock in hood at RT.

WORKING SOLUTIONS

Lysis Buffer – 
Sucrose


109.54 g

Triton-X-100


10 g

MgCl2 100mM


50 ml

TRIS-HCl pH 7.5, 100 mM
100 ml

Make up to 1litre with ddH2O

Store at 4(C.

100mM TRIS HCL pH 7.5

6.06g in 450ml ddH2O

pH to 7.5 then make up to 500ml with ddH2O

Store at Room Temp

Magnesium Chloride Solution

Mix 10.165g in 500 ml of ddH2O, stir well until dissolved. Store at 4(C.

RPMI 2% FCS.

RPMI 1640   500ml bottle 

FCS Gold 500 ml bottle 

L-Glutamine – 

Antibiotics (10,000 penicillin and 10mg streptomycin/ml in 0.9% NaCl) 

To 500ml bottle of RPMI add 10 ml FCS and 10.3ml of 200mM glutamine and 6ml of antibiotics. Store at 4oC. 

50 ml Transformation media without EBV

10ml FCS Gold  

500 (l PHA 

250 (l neomycin 

1 ml Antibiotics 10,000 penicillin and 10mg streptomycin/ml in 0.9% NaCl.

Make up to 50ml with RPMI. 

Add EBV virus as required to prepare a 20% EBV/media solution.

E.g. 0.8 ml media : 0.2 ml virus

Separation of Lymphocytes using Ficoll-Paque

1. Principle

Ficoll-Paque is a sterile density medium used to isolate high yields of mononuclear cells. Isolated lymphocytes are infected with EBV virus to produce immortal cell lines.

2. Sample Details and Method Limitation

· Method is used for whole blood samples that must be taken in CPDA tubes and stored at room temperature prior to separation.

· Aseptic technique must be used throughout. All persons carrying out this work must be trained.

3. Potential Hazards and Precautions

See COSHH and Risk assessment forms.

4. Work Batches

5. Equipment

	Class 2 cabinet
	Hood 5 specific for use with PBL’s
	See Operating Manual TC 
	TC

	Microcentrifuge
	Microcentaur Sanyo
	See Operating Manual TC
	TC

	Waste pot 
	
	
	TC

	Gilsons (1ml & 200ul)
	
	
	TC

	Pipette Boy
	
	
	TC

	PCA Cell counter
	Guava
	See operating manual
	TC


6. Reagents
	Reagent


	Supplier


	 Storage



	PLASTICWARE
	
	

	Sterile plastic pastettes
	Greiner (612381)
	RT\TC

	Sterile Blue & yellow Gilson tips
	Appleton Woods (MP950 & MP003)
	RT\TC

	Sterile Eppendorfs
	Appleton Woods (KC024)
	RT\TC

	96 U well polystyrene micro plate
	Appleton Woods (CC667)
	RT\TC

	CHEMICALS
	
	

	100% Ethanol
	Fisher (E/0650DF/17)
	Solvents Cabinet\Wash -up

	Iso-propanol
	Sigma (59300)
	Solvents Cabinet\TC

	Biocide Solution
	Wak-Cheme (WAK-ZF-6)
	RT\TC

	Bleach
	Patterson’s (JH-00281)
	RT\TC

	RPMI 1640
	PAA (E15-039)
	Fridge\TC

	Fetal Calf serum
	PAA (A15-649)
	-20C Freezer No 46

	Glutamine
	PAA (M11-004)
	-20C Freezer\TC

	Penicillin\Streptomycin
	PAA (P11-010)
	-20C Freezer\TC

	MQ Water
	
	RT\Wash-up

	Viacount reagent
	Guava (4000-0041)
	Fridge\TC

	Check Kit
	Guava (4500-0020)
	Fridge\TC

	Instrument Cleaning Fluid
	Guava (4200-0140)
	RT\TC

	Ficoll-Paque Premium
	GE Healthcare (17-1440-02)
	RT

	SOLUTIONS
	
	

	70% Ethanol
	N/A
	RT\TC

	2% RPMI
	N/A
	Fridge\TC

	Freezing mix
	N/A
	Made as required


7. Quality Control Measures.
· Check labels at all times when transferring samples. 

8. Procedure/Method

Blood used for obtaining PBL’s for cell lines should be stored at room temperature prior to cell separation NOT put in fridge.

	A
	Aliquot blood samples in sterile eppendorfs tubes. 0.5 ml and 1ml.
	

	B
	Add 0.5 ml RPMI to samples.
	

	C
	Invert the Ficoll-Paque bottle several times to ensure thorough mixing.
	

	D
	For removal of Ficoll-Paque, remove the snap off cap. Lift the aluminium ring. Pull off the metal seal. Remove the silver ring. Remove the rubber septum. 
	

	E
	With a Gilson pipette, add 0.5 ml Ficoll-Paque to empty Eppendorf
	

	F
	Carefully layer the diluted blood sample (Use 900 (l) on Ficoll-Paque. When layering the sample do not mix Ficoll-Paque and the diluted sample.
	

	G
	Centrifuge (microcentrifuge) at 1000 rpm for 30 min.
	

	H
	Draw off the upper layer containing plasma and platelets using a sterile Pasteur pipette, leaving the layer of mononuclear cells undisturbed at the interface; care should be taken not to disturb this layer.
	

	I
	Using a sterile Pasteur pipette transfer the layer of mononuclear cells to a sterile centrifuge tube. It is critical to remove all the interface but a minimal amount of Ficoll-Paque and supernatant. 
	Removing excess Ficoll-Paque causes granulocyte contamination, removing excess supernatant results in unnecessary contamination by platelets and plasma.

	J
	Add 1 ml RPMI to the cells in the eppendorf tube.
	

	K
	Centrifuge at 1000 rpm for 10 min.
	

	L
	Remove supernatant with pastette.
	

	M
	Pipette 20 (l of sample to count cells.
	

	N
	Wash sample again with 1 ml RPMI.
	

	O
	Centrifuge at 1000 rpm for 10 min.
	

	P
	To transform PBLs:

Mix samples with cell counts (3.5 x 105 with 0.5 ml transformation media and set up in a 48 well plate.

Mix samples with cell counts < 3.5 x 105  with 200 (l transformation media and set up in 96 well plate.  


	The cell density should be approx. 0.9x106/ml


STOCK SOLUTIONS – All prepared using aseptic technique in tissue culture hood.


FCS

FCS-Gold  

Defrost bottle and aliquot whole lot into 20ml aliquots in sterile 50ml tubes.

Store at –20oC.

Antibiotics.

10,000 penicillin and 10mg streptomycin per ml in 0.9% NaCl.

Defrost bottle and aliquot whole lot into 0.5ml aliquots in sterile eppendorfs.

Store at –20oC.

L-Glutamine

200mM  Glutamine

Defrost bottle and aliquot whole lot into 0. 5ml aliquots in sterile eppendorfs.

Store at –20oC.

Ficoll-Paque Premium

Mix well before use.

WORKING SOLUTIONS

50 ml Transformation media without EBV

10ml FCS Gold  

500 (l PHA 

250 (l neomycin 

1 ml Antibiotics – P11-010 –10,000 penicillin and 10mg streptomycin/ml in 0.9% NaCl.

Make up to 50ml with RPMI. 

Add EBV virus as required to prepare a 20% EBV/media solution.

E.g. 0.8 ml media : 0.2 ml virus
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