[bookmark: _GoBack]Supplementary Information: S1 Cell Loading Worksheet

A cell loading worksheet was constructed to help estimate the distribution of single cells in alginate microspheres.  Variables can be adjusted to obtain a desired occupancy rate, or to quantify the number of microspheres generated in a run.

This worksheet has been made available online at:
http://sequence.stanford.edu/cgi-bin/Cell_Loading_Worksheet/cell_loading.cgi

Variables:

1) Measure the cell concentration, or estimate to the nearest order of magnitude.
2) Input the volume of alginate, in microliters.
3) If the cell stock is too concentrated, it is possible to dilute the sample by a desired factor (e.g. 10)
4) Identify how much culture is to be added.
5) An aerosol sprayer will produce a variety of different bead sizes, which can be fractionated by cell sieves with desired cutoffs.  Select the largest size fraction from the range, and take the radius.  (e.g. 100 um cell sieve corresponds to a 50 um bead radius or smaller.)
6) Estimate the amount of mass recovered by settling the fractionated beads in a graduated cylinder.  

Results:

1) Given the concentration of cells in the stock and the volume of alginate, this value represents the final cell concentration in alginate before the generation of microspheres.
2) Bead volume is calculated using the equation: V = 4/3Πr3, and the result is provided in terms of both milliliters and nanoliters.
3) The number of beads produced is given in terms of beads per one milliliter of alginate.  Multiply by the total number of ml of alginate to get the total number of beads produced per run.
4) To ensure that occupied microspheres contain only 1 cell at least 95% of the time, adjust the variables so that the number of empty microspheres is greater than or equal to 90%.
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Cell loading worksheet

Variables Bacteria per bead | Probability (%) | Number of beads | Occupancy rate (%)
Concentration of cell culture e cellsiml 0 0 172004
j 1 s 18012 o
Volume alginate S0 Jul 3 5 o E
Dilution factor T x 3 o 3 o
Volume of culture added T u 4 o 1 0
5 0 0 0
Desired bead radius 50 um 6 0 o o
Actual fraction of desired size 0 % 4 o o 0
8 0 0 0
B 0 0 0
feults 10 0 0 0
Cell concentration in alginate 2.00e+5 cellsimi " o o 0
Bead volume in milters. 5237 ml 2 o o 0
Bead volume in nanoiters 052 nl B o o o
Beads of desired size produced per ml of aginate 1.91e+5 " o o o
X 15 0 0 0
Emply beads (negative) 90,06 % % B 0 0
Total beads with 1 cell 043 % w o o o
Total beads with more than one cell 051 % 1 o o o
Positves containing one cell 9486 % ;z g g :
Positves with more than one cell 514 %
Total occupied beads: 18989

Percent of occupied beads having more than one:  5.14 %

Bead fractions Loading rate in occupied beads
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