[bookmark: _GoBack]Pretest: Run on time and cell type signal
Protocol as edited by Mary Allen (Dowell Lab) 01/01/16
Modified from the Kraus Lab protocol

Purpose: 1) get familiar with the GRO-seq protocol 2) test all the reagents for RNAse contamination 3) test the quality of the nuclei 4) optimize the run-on time and check the bead binding. 

Notes: Make hot ladder the day before you run this. This pretest will require 2 nuclei preps: a typical prep and one prepared with RNAase. 

	Reagent
	Stock
Concentration
	Final Concentration
	2X Master Mix w/out Sarkosyl, SUPERaseIn, and 32P CTP (195µl)

	Tris-Cl pH 8.0
	2M
	10mM
	2.5µl

	MgCl2
	1M
	5mM
	2.5µl

	DTT
	1M
	1mM
	0.5µl

	KCl
	3M
	300mM
	50µl

	rATP
	10mM
	0.5mM
	25µl

	rGTP
	10mM
	0.5mM
	25µl

	rCTP
	0.1mM
	0.002mM
	10µl

	Bromo-UTP
	10mM
	0.5mM
	25µl

	DEPC H20
	
	
	54.5µl



1. Make 3 tubes per sample. One will get normal nuclei, two will get RNAsed nuclei. Make up 2 master mixes: one master mix exactly as above, one master mix which substitutes water for ATP. 

2. Per tube, add in this order and then preheat to 30C:
	9.75µl 2X Master Mix (from above)
	0.25µl SUPERaseIn
	12.5µl 2% Sarkosyl
	2.5µl 32P CTP
3. Perform run-on by adding 25µl nuclei (1.25 x106 nuclei) and incubate in 30C waterbath.  Start timer immediately and perform run-on for X min and flick the tubes to mix the samples every 2 min. RNAse nuclei get used twice. Once for no ATP and once for the full master mix. 

	NOTE on X: Run on time may vary by cell type. I have seen 5, 7 and 10 min work. Therefore it is a good idea to test several time points. Rather than using multiple tubes of nuclei, I split one tube in to several different RNAse tubes at this point. Stagger the runs (meaning if you have 4 samples start them at 0:00, 0:30, 1:00, 1:30). This makes each run on more consistent in timing. I would not suggest running more than 4 samples at a time through this step. If I have 8 I do them in two batches)


Example: For my pretest, I will test 5, 7 and 10  minutes. So I end up with 3 tubes of 12.5 ul. I just pull the 12.5 from the same reaction above at the right time and add to premade tubes of trizol.

For the tubes missing ATP I will stop after the 5 min sample.  I will only use the first 12.5 ul.

	Time
	Procedure
	sample

	0
	start (add nuceli)
	1

	0:30
	start (add nuceli)
	2

	1:00
	start (add nuceli)
	3

	1:30
	start (add nuceli)
	4

	2:00
	Mix
	1

	2:30
	Mix
	2

	3:00
	Mix
	3

	3:30
	Mix
	4

	4:00
	Mix
	1

	4:30
	Mix
	2

	5:00
	stop 5 min
	1

	5:00
	Mix
	3

	5:30
	stop 5 min
	2

	5:30
	Mix
	4

	6:00
	stop 5 min
	3

	6:00
	Mix
	1

	6:30
	stop 5 min
	4

	6:30
	Mix
	2

	7:00
	stop 7 min
	1

	7:00
	Mix
	3

	7:30
	stop 7 min
	2

	7:30
	Mix
	4

	8:00
	stop 7 min
	3

	8:00
	Mix
	1

	8:30
	stop 7 min
	4

	8:30
	Mix
	2

	9:00
	Mix
	3

	9:30
	Mix
	1

	9:30
	Mix
	4

	10:00
	stop 10 min
	1

	10:30
	stop 10 min
	2

	11:00
	stop 10 min
	3

	11:30
	stop 10 min
	4

	
	
	

	
	
	





4. After the 12.5 ul Run-on reaction, add 500 ul trizol, mix (Votex to thoroughly mix the sample to break and evenly distribute the clumps.) KEEP vortexing until all the chuncks are gone. To ensure complete dissociation of nucleoprotein complexes, allow samples to stand for 5 (2-15 min allowed) minutes at room temperature. Interestingly some cell lines have gaint chuncks (MCF7) and some have small (SJSA).  This amount of Trizol is about 4x times to much…. But doing chloroform extraction with anything less than this is to hard.

5. Add 100 ul of chloroform and votexing mix.

6. Centrifuge the resulting mixture at 12,000 × g for 15 minutes at 2–8 °C. Centrifugation separates the mixture into 3 phases: a red organic phase (containing protein), an interphase (containing DNA), and a colorless upper aqueous phase (containing RNA). Move aqueous phase to new tube.

7. Extract one time with equal volume of acid phenol:chloroform  
· Bring acid phenol:chloroform to room temperature 30mins before use

8. Chloroform extract once. 

9. Add 1µl glyco-blue to each sample.  Precipitate the RNA with 3 volumes ice cold ethanol at -20C for 20min.
· OPTIONAL STOPPING POINT: precipitate O/N at -20C.

10.  Spin 20 min, max speed and aspirate supernatant to HOT waste.  Wash pellet with 75% EtOH, spin 5min, max speed and aspirate as much supernatant as possible (HOT waste).  

11.  Air dry the pellets for 2min at RT.  Resuspend in 20µl DEPC water and place on ice.

12. Remove free nucleotides by running them through a BioRad P-30 column per manufacturer’s protocol.  As a control, mix 1 µl 32P CTP with 31 ul DEPC water and run 20 of it over a P-30 column. (Save the other 11 for scintillation counting below) P-30 columns generally remove >90% of the free nucleotides. They also remove anything that less than ~20 nt long. The 20 ul control has 0.625 ul of radioactivity just like your control samples. Hold them ~ a foot from gieger and take readings to get a estimate on incorporation.

13. Take 1 µl to mix with 10µl 1X formamide loading buffer to run the gel.

14. Take 1 µl to count in 1 ml scintillation fluid. Also count 1 ul of 1:32 32P CTP you created earlier. And Calculate incorporation.


p-30 directions
1 Invert the column sharply several times to resuspend the settled
gel and remove any bubbles. Snap off the tip and place column
in a 2.0 ml microcentrifuge tube (included). Remove cap.
2 Centrifuge for 2 min in a swinging bucket centrifuge at 1,000 x g
(see Centrifugation Notes section) to remove the packing
buffer. Discard the buffer.
3 Place the column in a clean 2.0 ml microcentrifuge tube or
12 x 75 mm test tube. Carefully apply the sample (20–100 μl)
directly to the center of the column. Application of more or less
than the recommended sample volume may decrease column
performance.
4 After loading sample, centrifuge the column for 4 min at
1,000 x g.
5 Following centrifugation, the purified sample is now in Tris
buffer. Molecules smaller than the column’s exclusion limit will
be retained.
6 Properly dispose of the used column.

For this example I think I will run one gel per sample
Lanes
1. Ladder
2. Without-ATP RNAsed nuclei 5 min (no signal)
3.  With ATP RNAsed nuclei 5 min run on (Expected size ~150bp)
4.  With ATP RNAsed nuclei 7 min run on (Expected size ~150bp)
5. With ATP RNAsed nuclei 10 min run on (Expected size ~150bp)
6. With ATP normal nuclei 5 min run on (Expected size most signal in the well)
7. With ATP normal nuclei 7 min run on (Expected size most signal in the well)
8. With ATP normal nuclei 10 min run on (Expected size most signal in the well)


Running samples on gel:

formamide loading buffer (FLB) recipe
30% Formamadie
10mM EDTA
1mg/ml Xylene Cyanol
1mg/ml Bromophenol Blue 

1. Pour 8% AA, 7M Urea, 0.5X TBE gel.

Urea Gel Mix recipe (1 L):
200ml Omnipure (19:1 bis/acrylamide)
100ml 10X TBE
460g Urea
Store at 4 degree.

To cast the gel
40 ml  8% Urea Gel Mix
400 µl  10% APS
40 µl TEMED

2. Pre-run gel for 30 min at 30 mA. 

3. Heat input, bound and unbound samples and radioactive ladder to 65°C for 5min then place on ice for two minutes. 

4. Rinse wells and load input, bound and unbound samples. Also load 32P-ATP labeled 10 bp DNA ladder as standard to judge the product size.

5. Run gels for ~45 min at 30mA, or when BPB is ~2cm above the gel bottom. Using 1X TBE as running buffer.

6. Check whether the lower buffer is hot before disposing. 

7. Dry the gel for 45min to 1hr at 80°C and expose to film or phosphoscreen for 2 hours – O/N

Chose the time point that has a strong signal around 150 bp.


Calculate incorporation and numbers of RNAs that have a rad CTP. 

A. Percent incorporated
The control count is 1:20 of what a full strength count should be…

(Counts from sample)
(Counts from control *20)

Is the percent incorporated.

Lets say you got 50% (Normally it is more like 0.2-2%)


B. The moles hot CTP

CTP concentration

0.0025 ml * 10mCi = 0.025 mCi

3000 Ci = 1 mmol

0.025 mCi     x       1Ci           x 1 mmol           =               
                              1000mCi        3000Ci
83.3 pmol hot CTP

C. The moles cold CTP

0.025mM *50 ul = 

1250 pmol cold CTP

D. Total CTP:

1250 + 83.3  = 1333.3 pmol

5. Total UTP incorporated into RNA:
1333.3  pmol UTP x 50% incorporation = 666 pmol UTP incorporated 


6. Amount of RNA synthesized, in picograms:
Assume that the RNA synthesized contained equal molar amounts of all four ribonucleotides (ATP, CTP, GTP, and UTP). Therefore, one can assume 65.625 pmoles of each ribonucleotide was incorporated. The sum of the molecular weights of the four ribonucleotides is about 1320 daltons. (The average molecular weight of a nucleotide in RNA is 330 daltons.) http://www.lifetechnologies.com/us/en/home/references/ambion-tech-support/nuclease-enzymes/tech-notes/determining-rna-probe-specific-activity-and-yield.html

1320X10^12 pg        x         666  pmol = 879120 pg = 879 ng
10^12 pmol
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