Isolation of cardiac progenitor cells from Drosophila embryos using flow cytometry
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Short Abstract:
We describe here a protocol to isolate pure population of cardiac progenitor cells from Drosophila embryos. This method can also be used to obtain pure populations of different cell types from living embryos, opening a door to many subsequent applications such as microarray, proteomics and primary cell culture.
Long Abstract:

The Drosophila embryonic heart originates from bilateral rows of cardiac progenitor cells, which migrate and fuse under the dorsal midline to form the heart tube. Dramatic changes in transcription profile of these embryonic heart cells happen at each step of the heart development. However, it is extremely difficult to get pure population of embryonic heart cells for microarray analysis through dissection. To overcome this difficulty, we have developed a method to obtain pure population of embryonic heart cells using flow cytometry. Using this method, we could not only isolate pure population of cardiac progenitor cells from living embryos, but also obtain pure population of different heart cell types using different fluorescence. This technique could be broadly used to obtain pure population of any embryonic cell types if a specific fluorescent labeling of such cell type is available. It opens a door to many possible subsequent applications including microarray, proteomics, and primary cell culture.

1. Preparation fo Reagents

1.1) Prepare grape-juice plates using 8%(v/v) Welch’s grape juice concentrate, 3.3% (w/v) sucrose, 3% (w/v) agar and 1L dH2O.

1.1.1) Mix the agar and H2O in appropriate flasks and autoclave for 45 minutes. 

1.1.2) Meanwhile, stir 33g sucrose and 80ml grape juice concentrate on low heat until the sucrose is dissolved and the flask is warm to the touch. 

1.1.3) Let the autoclaved agar cool until the flask is warm to the touch, and then mix in the juice mixture. 

1.1.4) Aliquot approx 10ml of media into the lids of 100×15 mm2 Petri dishes. 

1.2) Prepare 1×Wash Buffer using 120mM NaCl and 0.4%Triton-X-100 in dH2O.

1.3) Prepare Dechorionate Buffer using 3% sodium hypochlorite in dH2O.

2. Prepare fly embryos contained fluorescent-labeled heart cells

2.1) Amplify a large population of transgenic fly lines with fluorescent-labeled heart cells in large collecting cages.


Note: Cardiac progenitor cells at stage 14 embryos can be labeled with Hand-GFP transgene. At stage 16, Hand-GFP labels two major cardiac cell types: the inner rows of cardioblasts, the flanking rows of pericardial cells. The inner rows of cardioblasts can be specifically labeled by Hand-P1-GFP, whereas the pericardial cells can be specifically labeled by Dot-Gal4 driven GFP or RFP. 

2.2) Collect embryos:

Apply a thin layer of yeast paste in the middle of the grape plate. Flies are allowed to lay eggs on the grape plates for 1 hour. Then the plates will be removed from the collecting cage and aged in a 25℃ incubator till desired developmental stage.

2.3) Embryos dechorionate:

2.3.1)  Rinse the embryos into 100 um mesh basket with Wash Buffer and wash off yeast. Dry from beneath with paper towel.

2.3.2)  Place basket in Dechorionate Buffer for 2 minutes to dechorionate the embryos.

2.3.3)  Wash the embryos extensively 3 times with Wash Buffer to remove the sodium hypochlorite. 

3. Prepare signal cell suspension from fly embryos

3.1) Homogenization

3.1.1) Transfer approximately 50ul embryos into a glass Potter Elvehjem Tissue Grinder filled with 500 ul Scheider’s insect medium with1.2u/ml RNase OUT Ribonuclease Inhibitor. (Note: From this step, all the buffers used contain RNase OUT Ribonuclease Inhibitor at the final concentration of 1.2u/ml to avoid RNA degradation.) 

3.1.2) Homogenize the embryos by ten slow strokes of the pestle. 

3.1.3) The homogenate is filtered through a 100um mesh and then spin down at 4℃×800g for 2 minutes. 

3.1..4) The pellet is resuspended and washed by calcium-free Schneider’s medium, then spin down again at 4℃×800g for 2 minutes.

3.2) Trypinization

3.2.1) The pellet from last step is resuspended by calcium-free Schneider’s medium containing 0.1% trypsin and incubated at 37℃ for 5 minutes. During the incubation pipette suspension up and down for a few times with a glass Pasteur pipet.

3.2.2) The suspension is filtrated through a 40um mesh and then 1ml ice-cold calcium-free Schneider’s medium containing trypsin inhibitor is added into the system to stop trypsin reaction. Trypin inhibitor is at a final concentration of 15mg/ml.

3.3) Prepare the samples for flow cytometry.

3.3.1) Spin down the dissociated cells at 4℃×800g for 2 minutes. 

3.3.2) Wash the pellet with 1ml ice-cold PBS twice and resuspend the cells with 500l ice-cold PBS. 

3.3.3) Dilute the suspension to 106 cells/ml using ice-cold PBS. 
3.3.4) Filter the suspension through a 40m mesh. Store samples on ice till cell sorting.
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Materials:

Fly lines: pHand-RFP, Hand-P1-Gal4 lines were generated by

UAS-RFP line was obtained from

Dot-Gal4 line was obtained from

Reagents: 3% sodium hypochlorite, wash buffer (120mM NaCl, 0.4%Triton-X 100), Schneider’s Insect medium (Invitrogen), Trypsin (Invitrogen), PBS buffer (Thermo), Trypsin inhibitor (Sigma), RNase OUT recombinant Ribonuclease Inhibitor (Invitrogen).

Equipments: Potter Elvehjem Tissue Grinder (Fisher), Cell strainers (BD Falcon)
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