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Sample Requirements

Sample Volume and Concentration

Resuspend cells to these ideal sample concentrations (if possible):
Between 1 x 10 and 1 x 107 cells/mL

If you do not have that many cells then resuspend samples in a minimum volume of 400 pL.
Samples should be in buffer no more than 2% serum.
Bring extra buffer along so that we may dilute the sample, if needed.

Filtering Samples

We filter all samples using 35 um filters (cell-strainer cap 12 x 75 mm tubes, Falcon 352235)
before sorting to remove cell clumps and prevent sorter clogs.

Sorting Buffer

Suspend cells in a basic sorting buffer (example):

e 1x PBS (Ca/Mg++ free)
1mM EDTA

25mM HEPES pH 7.0
e 1% FBS or BSA

Gating and Compensation Controls

The following controls are needed.

e Unstained cells to evaluate autofluorescence.
e Compensation controls also known as Single Stains - Beads or cell samples stained individually
with each fluorochrome used in the experiment.
o If using a live-dead marker, do not include it in your compensation controls.
o Ifyour cells have fluorescent proteins, use beads or non-fluorescent cells for
compensation controls.

* Preferred Volume:
Cells should be in a volume of 1 ml even if that volume does not give the ideal cell concentration described
above. This is because we need to run a small volume of cells before the sort to set sort gates and do not
want to waste the majority of your cells before we even begin the sort.
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Collection Requirements

Collection Tubes

Collection tubes must be polypropylene (polystyrene tubes can accumulate a
charge and should not be used). Acceptable tubes include:

e 5ml 12x75 round bottom tubes (preferred vessel)

e 1.5ml snap-top tubes

e 15 or 50ml conical tubes (limited to two populations for collection and
incompatible with sort rescue)

Plate Sorts

We can also sort into a variety of plate types, such as 96-well, 6-well, etc., and can
sort single or multiple cells/per well. Sorting into plates uses one sort stream to
sort only one population at a time; however, different populations can be sorted
into one plate. Please load plates with media.

Collection Media

A small volume of media must be provided in the collection tubes and plates to cushion the sorted cells,
ideally 1ml of media per 5ml of collection volume (e.g., 1mlin a 5ml tube). If adding serum, 50% serum
is a good initial concentration as it will be diluted by the sorted cells which are delivered in a droplet of
sheath fluid. The following media can be used:

e Culture media with antibiotics
e PBS, if collecting cells for RNA or DNA
e Fetal Bovine Serum only

Additional Sorting Tips

Sample Preparation Tips
Sample Volume and Concentration

Cells should be counted after all preparation as it is not uncommon to lose up to 50% of cells during the
staining process. At ideal concentrations, we can operate the cell sorters at their most efficient event
rates. If the cells are less concentrated, we may not be able to sort your entire sample, or we may
require more time to sort your samples and your fees will be much higher than they need to be.

Sorting Buffer

Resuspend cells for sorting in a basic sorting buffer, rather than culture media. Culture media is not ideal
for sorting for the following reasons:

e The pH becomes basic under normal atmosphere reducing the cell viability.

e The calcium chloride in most culture media is incompatible with the phosphate component of
the instrument sheath buffer causing calcium phosphate crystals to form.

e The phenol red increases the background fluorescence of the cells which may reduce the
resolution between negative and positive cells.
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Sorting Tips
Sort Efficiency

You should plan on a final yield of about 75% of the starting number of desired cells. For example, 1x10’
cells with 30% positive for GFP would yield 2.25x10° GFP positive cells (10'*0.3*0.75). Keep in mind that
“clumpy” cells produce a greater number of doublets which can greatly reduce this yield. Rare event
sorts (1% or less) can produce a lower yield, as low as 50%.

Your cell yield may also be affected by cells sticking to the sides of the collection tube. Pre-coating the
collection tubes with fetal calf serum can help to prevent this adherence.

Sort Purity

If cell numbers permit, a small amount of cells are reanalyzed to verify the purity of the sort. Factors
which negatively affect purity include the following:

e Clumped cells
e Dim fluorescence
e Low percentage of cells in the sort gate

Poor Viability

We recommend adding a viability dye to your stain set to eliminate dead cells. DAPI (4',6-Diamidino-2-
Phenylindole, Dihydrochloride) is a nucleic acid stain that is predominantly impermeant to live cells,
allowing it to be used as a viability dye in unfixed cells. Dissolve DAPI in water to make a 1 mg/ml stock
solution, then dilute in PBS to make a 100 mg/ml working solution. Add 10 ul of working solution to 1 ml
of stained cell suspension (1 ug/ml). Alternatively, propidium iodide may also be used at a final
concentration of 1-2 ug/mL.

If sorting more than one or two samples, it is also recommended to stagger the cell preparation process
so that the cells are not stored at less than ideal conditions for any longer than necessary.

Sterile Sorts

While absolutely sterile sorting is not technically possible, most of the sorts we perform are done in an
aseptic manner with no resulting contamination. The instrument lines are cleaned between sorts using
Dullbecco’s PBS. In addition, we use Beckman Coulter Isoflow sheath fluid which contains an anti-
fungicidal and anti-bacterial additive. We have not had any problems with cell viability using this sheath
fluid.

Troubleshooting Sort Problems
Optimizing Cell Sorting

Sorting can be optimized to provide greater cell recovery at the expense of purity or greater purity at
the expense of recovery. It may take several sorts to optimize the sample preparation and sorter
operation for your cells, but we find that sort results are highly consistent once optimized.
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Staining Large Quantities of Cells

When staining large numbers of cells, the antibody concentration rather than the cell number is the
important factor. If you are staining 10 million cells, use the same staining volume and antibody amount
that you use when staining 1 million cells. If you are staining 100 million cells, increase the antibody 5-
fold.

Sticky Cells

Cell sorting requires cells in a single cell suspension. Clumping cells cause several problems:

e Alarge clump will clog the cell sorter which may contaminate the collection tubes and causes a
delay in sorting.

e Clumped cells will reduce the sort yield as the clumped cells will be excluded in the singlet
gating.

o Aggregated cells will cause more coincidence (or software) aborts, and will not be sorted.

Adherent Cell Lines

Adherent cell lines can reaggregate when serum is used to inactivate trypsin. Soybean trypsin inhibitor
can be used as an alternative to serum.

Staining Buffer with DNase

Frequently, dead and/or lysed cells cause severe clumping problems (especially neutrophils). If this is a
problem, it is helpful to stain on ice and use a DNase cell staining buffer, such as:

e PBS with 1% human serum albumin
e 100 units/ml DNase |
e 1mM MgCl2
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