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S. Subramanian Ph.D.,2/23/2006
Probe preparation of ISH

Day 1

Get probe.

Day 2

1. Get Petridishs with LB/amp agar.

2. For each clone, use a Petridish of LB/amp labeled with sequencial # or clone name.

3. Streak the clones onto dish with tip (no flame needed).

4. Place in incubator over night at 37C till you see a distinct colony.

12-14 hours is usually best.

Day 3

      1. Once grown up, remove cultures from incubator and place at 4C until 4pm.

      2. With flame: 1) pour 6ml of LB into culture tube.

   2) add 6ul ampicillin working solution (50mg/ml)



   3) Pick a single colony from dishes with a tip.

   4) Drop tip in LB with amp.

      3. Place in incubator over night at 37C till you see a distinct colony.

12-14 hours is usually best.

Day 4

Glycerol stock

· Make glycerol stock by adding 750ul of culture and 250ul 100% glycerol to a 1.5ml tube labeled with the clone name and “gly stock”

· Snap freeze and store at –80C this will be the Glycerol stock for future use.

Plasmid isolation

· Fill a 1.5ml tube with culture and spin 2 minutes at 4000rpm

· Discard supernatant and repeat until resulting pellet is 20ul in size.

· Isolate plasmid using quiagen method called “QIAprep Spin Miniprep Kit Protocol” (Quiagen Catalog 27106)

Can stop at this point by storing the plasmid at 4C for a short time (2-3 hours) or at –20C for longer.

Run gel (optional)

· For each clone, combine 2ul dye with 3ul Rnase Dnase free water and 2-3ul of plasmid.

· Run on 1% gel

· Take picture of gel

· Confirm plasmid has been isolated.

Sequencing reaction

· Make a list of the clone and primers and assign each a sequential number. 

· For each clone use two PCR tubes, one for forward primer and one for reverse primer.

· Label the tubes with appropriate number.
· In this order, add to PCR tubes 2ul of appropriate primer (M13F or M13R), 4ul of plasmid and 4ul of BIG dye (primers and Big dye –20C, Big Dye (pink) is an enzyme and should be thawed on ice.)

· Mix well by hand or briefly votex and then spin to settle
· Turn on PCR machine and choose seq1 reaction. Program varies as to Dye used

Best not to stop at this point due to fluorescence. If necessary you can store for a short time at 4C.  Never freeze.

Purify PCR product

· After 1 hour of the PCR program, prepare column

· Use Princeton purification called “CENTRI-SEP protocol” (Princeton Separations Catalog CS-901)

         This step eliminates the excess primers and dntp’s through filitering

Vacuum dry the PCR Product
· Instructions on vacuum

· Vacuum for 30 minutes

· Store at 4C until ready to submit for sequencing (okay over the weekend)

Day 5
Submit for sequencing reaction

Day 6

Analyse the sequence for the correct match

Download sequence results:

Do human est blast:

· Go to http://www.ncbi.nlm.nih.gov/
· Choose BLAST then nucleotide/nucleotide BLAST

· Copy clone sequence and paste in this webpage

· Choose est_human

· Leave from_to_ blank (default)

· Choose BLAST

Check the unigene id

· Red= homology

· Click on “U” which means Unigene

· Confirm that the sequence results in the desired gene

· If correct, click on link. If incorrect, try next “U” until all with good homology are checked. 

Check orientation
· Scroll down to find NM# (this is the reference RNA# that is in correct orientation)

· If there is no NM number, choose an accession number that is full length.

· Write NM or accession # down next to the clone name

Map the aligning positions

· Open a new window to http://www.ncbi.nlm.nih.gov/
· Choose Blast 2

· Choose Special—Align two sequences

· Seq1=NM#

· Seq2=pasted sample sequence

· Click align

Design Primers:

Notes:

· Length should be 18-25 bp (mer)
· G.C.% should be 45-55%

· Tm should be 55-65C

· Primer should not have stem loops which tend to bind to themselves

· Preferably, the 3 prime end should end with G or C as they form stronger bonds with their complement

Pick the aligned region for primer designing
· Look at the sequence length of the NM# 

· Record #s of homology next to clone name and NM# (should be high as this is the 3 prime range of our clones)

· Copy matching region of NM seq and paste in text document with the name of the clone

· In new window, open primer 3 website http://frodo.wi.mit.edu/cgi-bin/primer3/primer3_www.cgi
· Paste copied NM sequence

· Choose product range 300-500bp

· Choose primer size 22-23 rather than default 27

· Click Pick primers

Primer results
· Left=forward and right=reverse

· Copy and paste the primers with T7 tags at the 5'end of the forward or reverse primer into excel and text

· T7 tag sequence: CTAATACGACTCACTATAGGG

Example
MOXD1 Sense Forward: CTAATACGACTCACTATAGGGatgaccccacacccatctta 

MOXD1 Sense Reverse: gcttaagagatgaggacaggaca 

MOXD1 Anti Sense Forward: atgaccccacacccatctta 

MOXD1 Anti Sense Reverse: CTAATACGACTCACTATAGGGgcttaagagatgaggacaggaca

Notes:
DNA templates made with the T7 promoter sequence tag on the original reverse primer will generate anti-sense probe, while those made with T7 tag on the forward primer will make sense probe. 

Typically a total of 4 primers are needed for making sense and anti-sense probes.

Order primer synthesis 

Day 7

Dilute the primers to 10ug/ul

· Add 200ul Dnase Rnase free water to primer (this becomes the primer stock)

· Vortex 20 seconds

· Leave on bench for 15 minutes minimum

· In 1.5ml tube, combine 180ul of water with 20ul of primer stock (this is the working concentration which should be 5-15pmoles per 1ul of probe)

Prepare for Plasmid/Primer PCR

· Make list of samples and assign sequential numbers (eg osf2 AS=1, osf2 S=2)

· Label pcr tubes with appropriate number (two per clone-for sense and antisense)

· Make master mix equal in quantity for the number of experiments plus 1 this allows for easier pipetting into each tube

· Master Mix Recipe

· Multiply these volumes by the # of experiments +1

· Then add in the following order to a 1.5ml tube (all stored at –20C. Make sure all are completely thawed before adding)

· 5ul --10X PCR-MgCl2 (buffer)

· 1.5ul--MgCl2 50mM

· 1ul --dNTPS

· 38ul—water

· 0.5ul–TAQ (keep on ice until added)

· Mix well by quickly vortexing 

· spin to settle contents

· Add to pcr tubes in the following order 

· 2.0ul Plasmid DNA (template)

· 1.0ul Forward primer

· 1.0ul Reverse primer

· 46ul Master Mix

Run Plasmid/Primer PCR

· vortex quickly and place in PCR machine (double check that the lids are closed)

· turn on PCR machine

· choose PCR

· Spin to settle PCR product

Can stop indefinitely and store at 4C

Run 2% gel of the PCR product

· 5ul PCR product + 1ul 5X DNA Dye Buffer (stored at 4C; stock bottle “Nucleaic Acid sample Loading Buffer 5X”)

· Also run one lane with 3ul of “HiLo DNA marker” so that the size of the product can be seen (4C)

· Run 30 minutes

· Take picture of Gel

· Confirm proper product size

Purify the product 

· Use qiagen protocol called “QIAquick PCR Purification Kit Protocol” (Quagen catalog number 28104)

Can stop indefinitely and store at 4C

Quantify the pcr product (Optional)

Day 8
Invitro transcription 

Use “DIG RNA Labeling Kit” protocol (kit stored at –20C. Roche catolog number 1175025)

Incubate 2 hours at 37C in water bath 

Prepare 2% gel after 1 hour.
Stop reaction by adding 2ul of 0.2mM EDTA

Incubate at 37C in waterbath for 15 minutes (optional, but best to do)

Spin to settle contents

Can stop for 1-2 weeks with –20C storage or longer at –80C

Run 2% gel of the probe

· 1ul probe + 3ul of water + 1ul 5X DNA Dye Buffer (stored at 4C; stock bottle “Nucleaic Acid sample Loading Buffer 5X”)

· Also run one lane with 3ul of “HiLo DNA marker” so that the size of the product can be seen (4C)

· Run for 30-45 minutes

· Take picture of gel

· Confirm size of probe which should match size of PCR product

Quantify the probe

· Instructions are on the Spectrophotometer

· For each probe, in a 1.5ml tube, mix 99ul water with 1ul probe

· Mix well

· Rinse Spectronic measuring container well and dry as much as possible

· Zero Spectronic with a sample of just water

· Dry as much as possible

· Use OD pipette to put samples in special measuring container

· Choose measure

· OD should never be >1

· Print results

· Write sample number or clone name on printout

· Rinse measuring container well and dry as much as possible between samples

Calulate probe concentration 

· use the abs2 value from the Quantification printout 

· Formula is [OD260 (abs2) X dilution factor (100 in our case because we used 1+99 for qutification) X  40 (always 40 for single stranded RNA)] / 1000 (always 1000)

Dilute probe

· Multiply resulting concentration by 1000 to use in the following formula
· Use formula: v1 X n1=v2 X n2

· v1=volume of concentrated probe we will use—is the unknown in our equation

· n1=Stock concentration as calculated above

· v2=constant of 10ul since that is the volume of working probe we make each time

· n2=constant of 150ng since this is the concentration we desire for our working probe

Store the probes in –80C

