Retinoic Acid (Vitamin A) Embryo Treatment Protocol

Do not handle Retinoic Acid or DMSO unless you have read and understand the Material-Safety Data Sheets and

KNOW HOW TO PROTECT YOURSELF FROM EXPOSURE

EXTREMELY IMPORTANT- READ THESE HANDLING INSTRUCTIONS

 Concentrated retinoic acid can be toxic if handled incorrectly

· Gloves and a lab coat are REQUIRED for anyone handling retinoic acid, especially for women of childbearing age!

· You will be working with the concentrated Retinoic Acid in a dimly lit environment because it is light-sensitive.  Be sure to organize your workspace BEFORE turning down lights.  Label all bottles prior to putting in contents, have all materials ready before dimming lights. (see list below)

· Read the entire protocol BEFORE beginning, be sure you understand what you’re doing so you only need the chart at the end of the protocol for quick-reference (page-flipping can lead to spills).

· Retinoic Acid is NOT water soluable.  You must dilute with DMSO.  DMSO is highly-volatile, don’t breathe the vapors or get on your skin.  Because DMSO is such a good diluent, it will carry RA through your skin and directly into your system if they make contact with your skin, mucous membranes, etc.



Before starting, be sure you have the following items 
1. 15 ml DMSO

2. 100ml and 10ml graduated cylinders for measuring embryo water. 

3. 150-200ml embryo water (20% Holtfreter’s solution)

4. Two, (ideally, amber-colored) 100ml glass bottles to mix diluted RA bath water in).

5. One, orange-topped plastic tube (with pointed bottom).  To make Retinoic Acid stock solution from powder.

6. Tin foil (if you don’t store your solutions in amber bottles, you need to block the light)

7. Parafin-wrap: to seal leftover RA solutions.

8. Pipetter and disposable tips. OR syringes and needles (depending on which you prefer).  To prevent being stuck with RA-loaded needle, if you must re-cap the needle for disposal, USE ONE HAND! 

9. Waste-beaker to dispose of used tips (or sharps container to dispose of used-needles)

10. Small (approx 4.5”) glass bowls to put embryos in while treating.

11. Larger glass bowl with fresh embryo water to rinse embryos.

WEAR GLOVES AND A LAB-COAT, and work with the concentrated stock solution in a DIMLY-LIT ROOM (but not so dim you can’t see well)

Procedure:  We want to make a solution with a concentration somewhere between 10µM - 100µM.  We will bathe the embryos (jelly intact) in the solution for between 10-20 minutes, depending on desired effect.  

For both concentrations, the longer the embryos are exposed to the Retinoic Acid, the more severe effects will be seen.
STEPWISE PROCEDURE TO MAKE THE R.A. BATH-SOLUTION

STEP 1:  Make concentrated stock solution from R.A. powder

· Put 15 ml DMSO into the orange-topped tube.  

· Add 50mg Retinoic Acid powder

· Rinse Retinoic Acid vial with 1ml DMSO, pour contents into tube to ensure all RA transfers.

· Cover tightly, wrap tube in paper-towels (to prevent stray droplets from splashing you), and shake well.  

· Store this in 1ml aliquots in light-protected vessels in –20C freezer.

Stock Solution Concentration: 0.1M  (Do not use for bath, must dilute!)

0.1M, equivalent to 10mM, equivalent to 10000µM stock solution

STEP 2:  Making a solution to show severe effects

· Place 99ml of 20% Holtfreter’s solution into an amber bottle.
· Transfer 1 ml of stock RA solution into the bottle.
· Cap tightly, wrap bottle in paper-towels, and shake.
· This solution is a 100µM concentration.  Suitable for bath.
To bathe embryos in a 100µM RA solution

· Place (ideally early cleavage stage) embryos in glass bowl.
· Place them in bath solution (leave jelly coats on). 
· Cover bowl with aluminum foil (to keep out light)
· Allow embryos to sit in this for 10-20 minutes.
· Rinse twice with, then house in, 20% Holtfreter’s solution.
STEP 3:  Making a solution to show less severe effects

· Place 50ml of 20% Holtfreter’s solution into an amber bottle.

· Transfer 5ml of 100µM solution into bottle.

· Wrap in paper towels and shake well.

· This solution is a 10µM 

To bathe embryos in a 10µM RA solution

· Follow same procedure for bathing in 100µM solution above
Retinoic Acid Quick Reference Sheet

To make solutions

	Step 1
	Step 2
	Step 3

	Thaw RA and put 50mg in tube
	Put 1ml of 0.1M RA into amber bottle
	5ml of 100µM RA into amber bottle

	Dilute with 15ml DMSO (use last ml to rinse all RA)
	Add 99ml 20% Holtfreter’s
	Add 50ml 20% Holtfreter’s

	Wrap tube in paper towels & shake well
	Wrap bottle in paper towels & shake well
	Wrap bottle in paper towels & shake well

	0.1M or10000µM

concentration
	100µM

concentration
	10µM 

concentration

	Stock, not for bath.  Store in dark at –20C
	Bathe embryos in either solution 10-20 min.  Use longer times, higher dose for max. effect.


Cleanup procedure

These procedures are outlined for cleanup according to the Indiana University Department of Biology/Environmental Health and Safety regulations.  Please check with your own campus environmental health and safety officials to find your campus’ policy regarding the disposal of all solutions containing Retinoic Acid and DMSO.







