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       Identification of genes that regulate epithelial cell migration using an siRNA screening approach. 


The cell migration screen is described below according to MIARE guidelines (www.miare.org)

1.  Experimental description

( Biological question:  To identify novel genes and pathways that regulate epithelial cell motility.

( Contact information: Kaylene Simpson and Joan Brugge, Department of Cell Biology, Harvard Medical School.

( Types of silencing reagent: SMARTpools (a pool of 4 individual siRNA sequences) and individual siRNAs were obtained from Dharmacon/ThermoFisher.

( Number of experimental genes targeted for knockdown:  1081.

( Keywords:  cell migration, cell motility, wound healing, mammary epithelial cells.

( Organism:  Homo sapiens.

2.  Experimental design

( Replicates/Description of replicates:  Experiments were performed in duplicate and two or three biological replicates were performed. 
( Assays:  Wound healing assay and Alamar blue assay.

3.  Sample Description
Bio-source Properties

( cell-type:  human mammary epithelial cell line.

( cell-line:  MCF10A.

( disease state: normal.

Biomaterial Manipulations

( cell culture conditions (normal growth medium):   DMEM/F12 (Invitrogen #11330-032), 5% Horse Serum (Invitrogen #16050-122), 20 ng/ml EGF, .5 mg/ml Hydrocortisone, 100 ng/ml Cholera toxin, 10 μg/ml Insulin, 1x Pen/Strep (Invitrogen #15070-063).

4.  Pre-treatment

( Pretreatment protocol:  Sixteen hours prior to transfection, cells were trypsinised and plated at a density of 8.1 x 103 per well in 96 well plates in antibiotic free growth medium.  The cells were at 30-40% confluence at initiation of transfection.

( Treatment type: split cells.
5.  Assay plate description
(  Manufacturer:  Corning (cat. # 3603).

(  Assay plate type:  96 well.

(  Plate layout:  The plates contained cyclophilin B in well D03, empty wells for mock-transfection controls at positions C06 and E09.  Most plates had additional positions with mock-transfection controls.  All plates had empty wells at positions G12 and H12 for no cell fluorometric blanks.
6.  Silencing RNA reagent 

 (  Information about reagents can be found in web table.  
7.  Delivery 

( Type:  Forward transfection.

( Delivery protocol:  All transfections were performed robotically using a CyBio CyBi-Well liquid handling robot.   Silencing reagents and delivery reagent were diluted in Optimem (MediaTech) as recommended by supplier.
( Complexing Time:  20 minutes.

( Delivery reagent: Dharmafect 3 (Dharmacon #T-2003)

( Final concentration of delivery reagent:  0.18 μl per well (in total volume of 100 μl).  

( Final concentration of silencing reagent:  50 or 100nM.

8.  Assay plate

( Time to assay point:  72 hours.

( Time of exposure of silencing reagent:  24 hours.

( Media changes:  changed media to normal growth media.

( Time of media changes:  24 and 58 hours.

9.  Post treatment

(  Treatment Protocol:  At 58 hours post-transfection, the confluent cell monolayer was wounded using a robotically driven pin that delivered a precise scratch of 1.5 x 4 mm (this took 3 minutes).  Wells were washed once with normal growth media (containing penicillin/streptomycin) and incubated for 12 hours.  
( Treatment type:  mechanical  (not in MGED Ontology).

10.  Assays

(  Assay 1 description:  Alamar blue reduction assay, an indicator of cell metabolism.

(  Control definition:  mock-transfection control = lipid only transfection (no siRNA).  Cyclophilin B siRNA control.   No cell control = blank/background control.

(  Assay 1 protocol:  At 55 hours post transfection, Alamar Blue was added to a final concentration of 5%, incubated for one hour at 37oC and quantitated on a plate reader at 530/590 nm.  
(  Assay 1 reagent:  Alamar blue (BioSource Cat # DAL1100).
(  Assay 1 instrument: Envision microplate reader.
(  Assay 1 readout settings:  wavelength = 530/590 nm.
(  Assay 2 description:  Wound healing assay, a measure of cell motility.

(  Assay 2 protocol:  At 72 hours post-transfection, cells were fixed using 2% PFA and stained with phalloidin (Molecular Probes) and DAPI.  The extent of wound healing was captured as individual panels using a high throughput Applied Precision CellWorx microscope at 10X magnification with 1x1 binning.  The complete wound image was the montage of 12 individual panels.  Morphology was assessed in greater detail by extracting the individual panels. Motility was quantitated using the montaged image and a custom designed MetaExpress (Molecular Devices) journal that used threshold analysis to determine the area remaining after closure.
(  Assay 2 instrument:  Applied Precision CellWorx microscope.

(  Assay 1 readout type:  imaging.

(  Assay 2 instrument settings: 10X magnification with 1x1 binning.

11.  Data analysis

( Filtering of data:  In some cases, all the plates from an experimental run were excluded.  This was done when the positive controls did not score or the mock-transfection control wounds were too dense to be properly scored.  These plates were rescreened on another day.   On very rare occasions, single plates or single wells were excluded for technical reasons.  In this case, the replicate data (both technical and biological) were used.  

( Analysis software: Analysis was automated using a custom perl script which parsed the MetaExpress and plate-reader generated (Alamar blue) data, performed data normalisation and created image montages for visual inspection. 

( Normalisation methods:  To correct for plate to plate variability the area value from each well was normalised to the trimmed mean (20%) of all the values from the plate excluding positive controls.  Fold change relative to the mock-transfected control was calculated by dividing the plate normalised values by the media of all normalised mock-transfected controls from all plates on the same day of screening.  To account for positional effects observed with the Alamar Blue assay, after background subtraction, a correction factor was calculated for each plate by dividing the trimmed mean (20%) of the internal wells by the trimmed mean (20%) of the edge wells.  Values from wells positioned at plate edges were multiplied by this correction factor.  The area and Alamar blue scores were normalised for each gene and presented as a fold change relative to mock-transfection control.
( Controls used to normalize data:  mock-transfection controls.

( Scoring method: siRNAs were binned based on motility and Alamar blue reduction; Accelerated migration (area score <0.75), Impaired migration (area score >2.0 and Alamar Blue score >0.8), Low Alamar (Alamar Blue score of <0.8, impaired migration and a disrupted monolayer were typically observed).  All wells were inspected visually and the visual score would over-ride the numerical in cases where the area score was inflated by small tears in the monolayer, or weaker due to variations in cell morphology or cell dissociation.
12.  Data

(  Quantified and scored data can be found in web table.  
