
Figure S1. A, Final position of the electrode manipulator relative to the dis-
secting microscope, the egg and the electroporator. B, A simpler electrode 
holder made with burette clamps. C, Detailed view of the plasmid-injecting 
glass needle and its tapered neck.



Figure S2. Detailed procedure for opening a window and contrasting the chick embryo prior to microinjection and electroporation. A, Items used for this 
procedure include an egg stand made of clay, regular adhesive tape, broad packing adhesive tape, sharp dissecting scissors, non-toxic India ink, a 5-mL 
syringe with an 18G x 1/2" needle, a 1-mL syringe with its needle bent at a 45° angle with the hole facing upwards and a fertilized chick egg that had been 
incubated to the appropriate stage (25). The egg shell was wiped clean with 70% ethanol prior to this procedure. B, The egg was positioned lengthwise 
on the egg stand. After covering the side surface of the egg with packing tape, the broader base of the egg was carefully perforated with the 5-mL syringe. 
Thereafter, we removed 3-4 mL albumin by suction and the hole was taped shut. Reduction of the albumin level increases working space below the egg 
window. To ensure that the suction procedure would not disturb the egg yolk, the needle and its opening were angled downwards away from the yolk. 
C, Prior to windowing the egg, we bore a hole on the upper surface with the 18G x 1/2" needle to facilitate the penetration of the scissor point. D, After 
windowing, the embryo was visualized by the injection of a small amount of 10% India ink in Ringer's in the 1-mL syringe with a 27.5G x 1/2" needle. The 
bent needle perforated the vitelline membrane at a point slightly removed from the embryo and, once inside the yolk, was positioned immediately under 
the embryo and parallel to its ventral surface with the needle hole facing the embryo. When slowly injected, the ink spread as a uniform cloud between the 
embryo and the topmost yolk layer (E). After electroporation, the window was sealed shut with another layer of packing tape. Some tapes contain glues 
that are toxic to the embryo and interfere with development and must be tested. We found that the 3M brand was adequate for our purposes. 
Reference 25. Hamburger V, Hamilton HL. A series of normal stages in the development of the chick embryo. Dev Dyn 1992; 195: 231-272, doi: 10.1002/
aja.1001950404.


