397N Special Topics- Neurobiology and Physiology Lab
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Week 4 – September 25 (Wed Lab)/September 30 (Mon Lab)
Lab Manual: EdU reaction
(Read manual for in class Quiz#2)

Overview:
397N Special Topics- Neurobiology and Physiology Lab


Today we will perform the” Click-iT” reaction to visualize the EdU that was incorporated into proliferating cells of the brain (during the S-phase of the cell cycle) in zebrafish larvae that were challenged with different doses of either T4 or PTU. 
Last week you dissected the brains out of the fixed larvae. We did the dissections before the reaction to ensure that the reagents for today’s reaction can get into the brain tissue. Today you will do a series of washes and incubations that are needed to fluorescently label the incorporated EdU (see schematic below). We’ve uploaded a copy of the manual to the Moodle site, but you can also find it here: Click-iT Manual Link
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Table 1. Summary of Today’s Procedure (be sure to read the complete instructions below):
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The total incubation time is about two hours and you will replace solutions in the same tubes about 10 times today. This should easily fit into the four-hour class time, assuming everyone gets good at efficiently and carefully moving from one step to the next. Planning ahead helps (think through the next steps).
ONE OF THE MOST IMPORTANT THINGS TODAY IS TO NOT LOSE OR MIX UP YOUR BRAINS THROUGH ALL THE MANIPULATIONS.  BE CAREFUL AND PLEASE READ THE TIPS BELOW
Important Tips to Prevent Brain Loss (read these carefully before you start, we don’t want anyone to lose their minds):
1. It is a good idea to “coat” the glass pipette with some protein, so brains are less likely to stick to the glass if they get pulled up by mistake. To coat your pipette with albumin, simply pull up the PBT/BSA solution into the glass a couple of times.

2. When removing fluids from the Eppendorf tubes, be sure to let the brains settle to the bottom of the tube first. Look at the tube under your dissecting microscope, locate the brains, and then remove fluid from the tube while still looking at the brains. This will ensure that the brains remain in the tube.

3. Remove as much liquid as can be done safely, but always leave enough to keep the brains covered with fluid.


4. Pay attention to your glass pipette during every wash, do you have any brain stuck in there? Are you accidently transferring brain from one tube to another? As mentioned in Tip #2, use the dissecting microscope so you know where your brains are at all times.



List of Reagents:

1. Click-iT™ Plus EdU Alexa Fluor™ 488 Imaging Kit; Catalog#: C10637.
2. PBS-Triton or PBT (PBS+0.5%TritonX-100).
3. Make fresh PBT/3% BSA (0.06g of BSA in 2ml of PBT)
4. 4% PFA
5. 25% glycerol in PBS

Full Protocol:
1) Get your tubes that contain the dissected larval brains from last week (in PBS).
  Check that the label is easy to read. If not, re-label now.
2) Using the glass pipette, carefully remove most of the PBS from the tube, leaving the brains covered.
  See tips above for not losing your brains/minds
3) Using the 1 ml pipettor (Blue tip), add 1ml PBT (PBS + Triton) to each tube.
4) Gently close the tube and place it in the “Ferris-wheel rotor” for 5 minutes
  The rotator at the front of the room allows the brains to gently “tumble”.
5) Remove PBT (glass pipette) and add 500ul PBT/3%BSA (blue pipettor). This is the “blocking” step. Place the tubes back into the rotor and incubate for 1hr at room temperature (RT).
6) Replace blocking solution (glass pipette) with 750ul 1xPBS (add with blue pipette), wash 3x 5 min (this means: 3 washes, each wash lasts for 5mins; you will always remove the with liquid with the glass pipette and add fresh reagents with the blue pipette).

7) [bookmark: _Hlk19512672]Remove as much of the blocking solution as possible, put your open tubes on your bench and raise your hands to let us know you are ready for the copper reaction cocktail.
8) When everyone is ready, we will come around and add 300 µl of freshly made Click-iT EdU reaction cocktail (see table 2) to each of your tubes. Four important things to know:
a. The reaction cocktail should be added to the samples within 15 minutes of being made.
b. The copper containing buffers and the Alexa Fluor are light sensitive, meaning
c. The experiment will not work as well if the Click-iT reagents are exposed to light
d. Once we do the reaction, we should keep the brains in the dark as much as possible (e.g. within reason). We will thus dim the lights and do the following reactions in a darkened room and store the brains in the dark (a box in the fridge) until they have been imaged.






[bookmark: _Hlk19512693]Table 2: Alexa Click-IT reaction cocktail recipe from the manual

	1x Click-iT reaction buffer
	430µL
	860µL
	1.8mL
	2.2mL
	4.3mL
	10.7mL
	21.4mL

	CuSO4
	20µL
	40µL
	80µL
	100µL
	200µL
	500µL
	1mL

	Alexa Flour azide
	1.2µL
	2.5µL
	5µL
	6µL
	12.5µL
	31µL
	62µL

	*1x reaction buffer additive
	50µL
	100µL
	200µL
	250µL
	500µL
	1.25mL
	2.5mL

	Total volume
	500µL
	1mL
	2mL
	2.5mL
	5mL
	12.5mL
	25mL


*Buffer additive stored in 10x aliquots, must be diluted to 1x


9) After we add the cocktail, close the tubes and put them in the rotator at RT for 30 min, protected from light as much as possible.
10) 2x quick rinses with 500µl PBT/3%BSA. Remove last rinse, add 500 µl PBT/3%BSA and place on rotator for 10 min, protecting from light (remember to use the glass pipette to remove fluid from the tube, and use the blue pipette to add fresh fluids to the tubes.)
11) Re-fix by replacing last wash with 500 µl of fresh 4%PFA.  Incubate for 20 mins at RT on your bench, protected from light (under a box?). The fixation step helps to preserve fluorescence for the next few weeks.
12) Rinse off the fix 3x with 500ul of PBT
**You may see the brains float up; allow them to settle each time before removing the PBT.
13) Replace the last PBT rinse with 500ul of 25% glycerol and store at 4°C, protecting from light (we will store them in a box in the fridge).
14) Next week you will image these brains!
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Figure. Schematic of the Cell Cycle and the Click-iT EdU Reaction. (A) The four phases of the
cell cycle: Mitosis (M), Gap1 (G1), Gap2 (G2), and DNA Synthesis (S). (B). The modified Thymidine
analogue EdU into newly synthesized DNA and fluorescently labeled with
Alexa Fluor 488 (= green fluorescence) in a copper-catalyzed azidg-alkyne cycloaddition reaction.
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Steps Checklist

1. Pre-wash = replace 1X PBS with 1 ml PBT, put on rocker for 5 mins

2. “Block” = replace PBT with 500 pl PBT/3%BSA, put on rocker for 60 mins

3. 2 quick rinses with 500 pl 1XPBS, then add 750 pl PBS and put on rocker for 5 mins

4. “Click-iT RXN" = replace PBS with 400 pl reaction cocktail (TA's will provide), rocker for 30 mins

5. 2 quick rinses with 500 ul PBT/BSA, then add 750 pl PBT/BSA and put on rocker for 10 mins

6. “Re-Fix" = replace last wash with 500 pl fresh 4% PFA (TA's will we provide), put on rocker for 20 mins

7. 2 quick rinses with 500 pl PBT washes to remove fix, then add 500 pl PBT, put on rocker for 10 mins

8. Replace the last wash with 25% glycerol and store at 4°C until next week





