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Short Abstract: This video demonstrates a method termed New culture, by which early chick embryos are cultured outside the egg for up to 24 hr. This method enables to study early development (primitive streak stage to 14 somites), a period corresponding to E6.75-E9.5 in the  mouse embryo. Applications of chick embryo culture include electroporation of DNA or RNA constructs, grafts of growth factor coated beads, as well as whole mount in situ hybridization and immunohistochemistry.
Long Abstract: The chick embryo is a valuable tool in the study of early embryonic development. Its transparency, accessibility and ease of manipulation, make it an ideal tool for studying  the formation and patterning of brain, neural tube, somite and heart primordia. Applications of chick embryo culture include electroporation of DNA or RNA constructs in order to analyze gene function, grafts of growth factor coated beads such as FGFs and BMPs , as well as whole mount in situ hybridization and immunohistochemistry. This video demonstrates the different steps in chick embryo culture; First, the embryo is explanted in saline. Then, the embryo is centered on a glass ring. The membranes surrounding the embryo are lifted along the walls of the ring. The ring is then placed in a culture dish containing a pool of albumen. The culture dish is sealed and placed in a humid chamber, where the embryo is cultured for up to 24 hrs. Finally, the embryo is removed from the ring, fixed and processed for further applications. A troubleshooting guide is also presented.
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Protocol
1. Bench set up

Prepare humid chamber by placing Kimwipe/ ddH2O in plastic chamber.

Set up Falcon tube to collect albumen, dishes for culture, waste disposal.

Prepare saline [1]: solution A (for 1 l): 121.0 g NaCl, 15.5 g KCl, 10.4 g CaCl2.2H2O, 12.7 g MgCl2.6H2O; solution B (for 1 l): 2.4 g Na2HPO4.2H2O, 0.2 g NaH2PO4.2H2O; Autoclave; Prior to use, mix 120 ml A with 2700 ml H2O; Add 180 ml B. Mix.
Fill Pyrex dish with saline (1400 ml). Insert plastic dish, watch glass and ring.

2. Explant embryo in saline
Remove eggs from incubator after 16 hrs (stage 4). Open the egg by tapping the shell with forceps and remove shell pieces.

Collect the thin albumen in Falcon tube. Remove thick albumen with forceps.

Place embryo in plastic dish inside saline. Remove remaining albumen with forceps. 
3. Center embryo on ring

Tilt yolk sac with coarse forceps so that embryo faces upwards.

Using forceps to tilt the embryo towards the tip of the scissors, cut the yolk sac at the level of the equator or below. 

Using fine forceps, swiftly peel yolk side from yolk and embryo. Orient the yolk membrane so that its granular side (the side previously attached to yolk) faces upwards. Discard plastic dish.

With fine forceps, place membrane on the watch glass and flatten.

Place ring on top of membrane, and center embryo using fine forceps. Lift yolk membrane around edges of ring. Remove assembly from saline. 
4. Lift membranes over ring

Under microscope, lift membranes over ring using fine forceps. 
Using Pasteur pipette, remove saline around ring. Using fine scissors, remove excess membranes within the ring. 
Rinse the embryo with saline to remove all yolk and membrane remnants. 
Add 200 ml saline to outer edge of the ring (this will facilitate later transfer). Cover assembly with inverted plastic dish.

5. Place ring on dish and seal

Label a culture dish. Using a plastic pipette, add approx. 2.5ml thin albumen to dish, and 200l to the inner edge of a Falcon dish. 
Remove inverted dish from assembly. Using fine forceps, slide ring along edge of watch glass, and transfer to dish. Remove all saline/albumen from embryo. Cover the dish with lid and seal.
6. Place dish in humid chamber and culture

Set up incubator using an inverted Pyrex dish, and a beaker containing 500 ml ddH2O.

Place dish in humid chamber. Place chamber on top of inverted Pyrex dish in incubator and culture at 380C for up to 24 hrs. 

7. Fix embryo and process
Prepare fixation dish and fresh fixative (4% PFA in PBS or depc-PBS for in situs).

Fill a fixation dish with ice cold PBS, or depc-PBS if embryos are to be processed for in situ hybridization.

Remove dish from incubator and place on ice. Immediately fill dish with ice cold PBS/depc-PBS. 
Detach embryo from membrane. Using the blunt end of a Pasteur pipette, transfer embryo to fixation dish. 
Using blunt-ended fine forceps, pin down the embryo. Remove PBS. Add fixative. Depending on application, fix 6-8 hr at 40C (cryostat), O/N at 40C for in situs, 3 hr at RT for whole mount immunohistochemistry.
Remove fixative. Replace with ice cold PBS/depc PBS. 

Using a blunt end micro capillary needle or a microdissection knife, perforate the nervous system and the heart. This will prevent trapping of probe/antibody in later steps.

Process for further applications.
Discussion
The New culture method [2] can be used for a wide variety of applications, ranging from grafts of growth factor containing beads [3], to whole mount in situ hybridization and whole mount immunohistochemistry [4]. Culture over a 24 hr period enables the continuous monitoring of embryonic development in applications such as time lapse cell movement analysis [5] or monitoring of GFP containing electroporated constructs [6]. 
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