Processing blood protocol 2020
Prepare tubes – label and cap with appropriate coloured cap

· purple cap for plasma (2 tubes, only one capped)

· pink cap for blood pellet (one tube only)

· no cap for non-lymph (one tube only)

· white cap for white bloods cells (3 tubes, all capped)

Process blood as per protocol below

This protocol aliquots 20ml of bloods into the following fractions:









Storage

1. 2 cards of Guthrie spots (from <1ml) for direct PCR

at room temp.

2. 2 freezes of plasma






-70c freezer

3. 3 freezes of white blood cells for transformation


liquid nitrogen

4. 1 freeze of non-lymphocytes for RNA/DNA


-70c freezer

5. 1 blood pellet for DNA





-70c freezer

· TREAT ALL BLOOD AS POTENTIALLY INFECTIOUS

· PROCESS IN A LAMINAR FLOW HOOD AND WEAR GLOVES AND GOWN

· CHECK YOUR HEP B TITRE EVERY 2 YEARS
· ENSURE THAT ALL STAFF WORKING WITH HUMAN BLOOD ARE FAMILIAR WITH THE PMCI LABORATORY SAFETY MANUAL ISSUED BY THE PMCI RESEARCH SAFETY OFFICER

All plastic wear etc needs to be sterile as these cells may one day be cultured; use standard sterile techniques
Process blood within 24-48hrs of being taken.  Keep blood at room temperature until processed.

If 1 EDTA & 1 ACD tubes are received use the ACD tube for the Guthrie cards & for the plasma/WBC/NL. Use the whole EDTA tube for the blood pellet.

IF 20mls BLOOD RECEIVED: 
use one tube (ACD) for Guthrie, plasma, Ficoll isolation of WBCs and NL freeze, and one (EDTA) for BP for DNA 

1) Label all tubes and Guthrie cards with initials, biospec #, and UPN. 
The code pattern used for unique kConFab numbers is as follows:

UPN – unique personal number = xx.xxx.xxxx
UFN – unique family number = xxxx.xx.xxx
The Peter Mac biospecimen number is the last 2 digits of the year followed by the next consecutive number (ie. 99/1000)

2) Making Guthrie spots 
a) Mix blood thoroughly by inversion before starting. Wipe top of vacutainers with ETOH before opening. 
b) Use the ACD vacutainer to make 1 & 1/2 Guthrie cards by placing a drop of blood in the circles. 

c) Air dry thoroughly.

3) Spin for plasma: 
a) spin remaining blood in vacutainer  at 1600 rpm for 10 mins to separate plasma 

b) remove 0.5 mls (500ul) into each 5 labelled freezer tubes 

c) store the 5 aliquots at -70 

4) Separate WBCs by Ficoll gradient: 
a) transfer the remaining blood from this plasma spin to a labelled 50mls tube that has had 10mls RPMI placed in it 

b) aliquot 3 mls Ficoll into 2 labelled 10mls centrifuge tubes 

c) carefully layer the blood onto the Ficoll. treat gently, don't mix, spin asap (have blood on ficoll for the least amount of time, as ficoll is toxic to cells!)
d) spin at 1600 rpm in centrifuge for 30 mins, WITHOUT A BRAKE 

e) collect the WBCs (second layer) with a sterile pipette and place into a 50ml tubes that has 10 mls RPMI. Use a swirling motion to "vacuum up " the WBCs. Don't take too much Ficoll (third layer) from below the cells as it is toxic to the cells. 
5) process red non-lymphocyte (NL) fraction by combining red NL fraction in one 10mls tube that contains 5mls RPMI
6) Spin ACD( yellow top)  tube for WBC & NL at 1600 rpm for 10 mins. Brake can be used here.
7) Lyse red blood cells to make blood pellet (BP) for DNA isolation: 
a) transfer blood from EDTA (purple top) vacutainer (other tube that was not used to make the Guthrie cards) to a labelled 50mls tube. 
b) Fill tube with x1 TE. Mix vigorously. Place on ice for 2-5mins. 

c) Spin at 2600rpm for 10 minutes , this may make the pellet firmer (the pellet can be slippery
d) Carefully pour off the supernatant into a container and add another 50mls of x1 TE solution to the pellet. Shake vigorously. Place on ice for 2-10mins. 

e) Spin at 2600rpm for 10 minutes 

f) Carefully pour off supernatant and transfer "BP" with a small volume of supernatant to a labelled BP freezing vial. Store at -70 until DNA is required/isolated. 

Prepare freezing solution as below
70% RPMI 1640, 20% FCS, 10% DMSO

Filter through a 0.22um filter before use - solution must be sterile

Leave on ice for at least 5 mins before use, and discard after 24 hrs
8) Pour off the supernatant from the WBCs carefully into a waste container. Resuspend the cells by flicking the bottom of the tube; add 3 mls of freezing mix to cells.

9) Dispense WBCs into 3x2mls freezing vials -  1ml in each vial (ensure all freezing vials are labelled correctly). Place WBCs on ice for a few minutes, no more than 10mins.

10) Collect 1 ml of red NL and add to 300ul of freezing mix (in freezing vial) and place vial on ice for a few minutes, no more than 10mins.

11) Place the x3 WBCs into the -70.  After 24hrs (and within a couple of weeks at most) place in liquid nitrogen, using two different storage containers - 2WBCs vials into one storage container, 1 WBC vial into the other (backup).

12) place NL fraction in –70 in the same box as the plasma and blood product pellet.

If 11-19mls of Blood is received:

* make 2 Guthrie cards

* use 9mls for plasma and 3 WBCs plus 1 NL freeze as above

* use remainder for BP (can rinse the tube out if not a great volume)

The only change here is that there is less blood used for the BP

If 6-10mls blood is received:

* make Guthrie spots

* use rest for plasma, 3 WBCs plus 1 NL freeze ie. make 2 plasma aliquot's

* place the remaining blood into RPMI and do Ficoll gradient, 2-3 freezing vials

* wash tube out with EDTA to get BP, although, this may not be possible

If less than 6 mls blood received:

* make 2 Guthrie cards

* use rest for plasma, place remaining blood in RPMI and collect 1-2 WBCs & NL

ie, no BP is made, 2 plasma freezes and only 1-2 WBCs

**If blood arrives more than 7 days after collection, make 2 x blood pellet only (one pellet from each vacuette)

Buccal cell collections

kConFab participants who don’t respond to the request to give blood, or who firmly refuse the blood collection, should be asked to donate a buccal cell specimen.  These cells are derived from the inside of the cheeks and are collected with a simple ‘swish-and-spit’ technique using commercial mouthwash.

These samples are to be processed in the same way as we process our blood pellets

· Fill the 50ml greiner tube with 1xTE solution

· Shake vigorously and place on ice

· Spin at 2800rpm for 15 minutes, at 4c (can be spun with BPs)

· Pour out supernatant, and fill with 1xTE solution (be careful not to dislodge the cell pellet)

· Spin again (at 2800rpm for 15 minutes at 4c), pour out supernatant, and extract the pellet

· Aliquot the pellet into a yellow-capped 2ml cryovial, and store with the blood fractions in the -70c freezer

*In the kConfab database tick ‘non-blood product’, and note that a mouthwash specimen was received

BACKUP OF BIOSPECIMENS
White Blood Cells

One vial of WBC/DMSO freeze is to be backed up at a facility off site
EBV CELL LINES

Transform 1 vial from the stock of WBC/DMSO freezes.  The cells to be transformed are determined by the biospecimen committee’s priority list.  
Establishing permanent Lymphoblastoid Cell Lines (LCL’s)

CAUTION: All lymphocyte transformations must be performed in PC2 facilities.  The technician should wear double gloves whilst working with viable viral supernatants and remove the top pair before leaving the biological cabinet.  Plugged tips should only be used during the transformation procedure.  This is to prevent aerosol contamination with the viral supernatant.  Gloves and all disposable products (including plates and tubes) should be placed in a plastic bag and securely sealed before it is removed from the biological cabinet.  All waste must then be discarded in a biological biohazard bag for incineration.

Day 0

Thaw an aliquot of the EBV viral supernatant on ice.

Thaw cells as described in Recovering Cryopreserved Lymphocytes.
Spin cells down at 1200rpm for 5min.  Discard supernatant.

Resuspend the cell pellet in 200ul of viral supernatant.

Incubate at 37oC for 90min.

Add 900ul of warm RPMI 1640 + 15% FCS + 2% PHA to the cell suspension. PHA (phytohaemaglutinin) stimulates mitosis in lymphocytes thereby inducing protein, DNA and RNA synthesis.

Add 150ul of the cell suspension to each well in a 96 well plate.

Incubate for 8 days in a well humidified incubator at 37oC, 5% CO2. 

Day 8

Pool 2 of the 8 wells into 1 well in a 24 well plate.  Repeat this step for the remaining 6 wells.

Add 350ul of warm RPMI 1640 + 15% FCS + 2% PHA to each well.

Incubate for 4 days at 37oC, 5% CO2.  Freeze 1 vial of cells at this stage

Day 12

Add 750ul of warm RPMI 1640 + 15% FCS + 2% PHA to each well.

Incubate for 4 days at 37oC, 5% CO2.

Day 16

Examine the plates under an inverted microscope.  A successful transformation is evident by the presence of growing viable cells.  Typically the cells grow as tight non-adherent clusters of cells, resembling a ball of cells.  However, in some instances cells may have not as yet clumped together, instead growing as discrete cells.

Pool 2 of the 4 wells into a T25 flask.  Add 2.5mls of RPMI 1640 + 10% FCS.  Repeat this step for the remaining 2 wells (this will act as the duplicate for each cell line).

Incubate the cell line (keeping the flask upright as the cells grow in clumps on the surface of the flask), at 37oC, 5% CO2.

NURSERY CARE OF LCL’s

The newly set up cultures are referred to as being in ‘nursery care’ during the initial stages of generating the stably transformed lymphoblastoid cell line.

Day 20 

Remove flasks from the incubator.

To determine whether the cell line requires re-feeding, look at the acidity of the medium and the density of cell clumps.  The color of the medium acts as an indicator of the metabolic output of the cells.  If the medium is yellow (acidic) and the cell clumps are numerous, the cell line is ready for feeding.  Add 5mls of warm RPMI 1640 + 10% FCS to only one of the two flasks.  Only one flask of the pair is fed at a time, this is to prevent possible contamination of both flasks at one time.

Incubate the cultures at 37oC, 5% CO2, keeping the flaks upright.

Day 21 

Remove flasks from the incubator.

Add 5mls of warm RPMI 1640 + 10% FCS to the other pair of the flasks.

Incubate the cultures at 37oC, 5% CO2, keeping the flasks upright.

Day 24 

Remove flasks from the incubator.

Determine whether they require re-feeding.  If the cell clumps are numerous and the medium is yellow, then add 30mls of warm RPMI 1640 + 10% FCS to one of the two flasks.

Incubate the cultures at 37oC, 5% CO2, keeping the flasks upright.

Day 25 

Remove flasks from the incubator.

Add 30mls of warm RPMI 1640 + 10% FCS to the other pair of the flasks.

Incubate the cultures at 37oC, 5% CO2, keeping the flasks upright.

Incubate the cell lines until they become confluent, ie. the cell clusters become numerous and the medium acidifies.  Disperse the cell clumps by pipetting the cell suspension several times with a 10ml pipette. Take a 0.5ml aliquot of cells from the flask and perform a cell count.  There should be ~4 x 105 viable cells/ml.

Take 5mls of the cell suspension from each flask and place it in a separate 15ml centrifuge tubes.  Spin the cells down at 1200rpm for 5min.  Discard the supernatant and resuspend the pellet in each tube with 1ml of freezing down solution (FDS).  Add the cell suspension to a pre labelled cryotube.  Freeze the cells down as described in the Freezing LCL’s.  The cryotubes are labeled with the plate ID, the specimen ID, LCL01 and the date.  The two tubes represent the first freeze of each cell line and act as a back up source in case of future contamination.  The two tubes are stored at –70oC and their location is recorded in the database.  

Potential problems and observations

Some cultures take longer than 24 days to reach confluency (the medium is pink and the clumps few).  In this situation, remove 5mls of the spent medium and replace with 5mls of fresh RPMI 1640 + 10% FCS.  Incubate until the culture reaches confluency. Replace the spent medium every 2 weeks, if cell growth is slow.

If cultures have not reached a stage where they can be subcultured after 3 months, they are discarded and the transformation is regarded as a failure.

Freeze 10 vials of stock from day 20 onwards on 3 different days.

Preparation of supernatant for Mycoplasma testing:

· take a 80% confluent flask

· collect 10 mls of supernatant out of the flask

· spin 1000rpm x 5mins

· take 1.5ml of supernatant and place into eppendorf tube

· spin 13,000 x 20 mins

· pour off supernatant carefully

· at this stage pellet can be frozen at –20 until ready to assay

· lyse pellet in protein L buffer and set up PCR reactions

