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RNA Preparation: Spin Protocol

Supplies Necessary:  Scalpel, RNAlater, TRIzol, Chloroform, Homogenizer, 70% ethanol, QIAGEN RNeasy Mini Spin Kit

Tissue Collection


Keep all tissue on ice

1) Long Term Storage

· Tissue: Cut into small cubes (.5 X 1 X 1 cm), place in 5X RNAlater

· Cells:  Suspend in 5-10X RNAlater

· Incubate at 4(C overnight, store at -20(C.  Thaw fully before proceeding.

2) Same Day Collection

· Tissue: Cut into small cubes (.5 X 1 X 1 cm)

· Cells: Cell pellet or individual cells with .5 (l culture media/cell

TRIzol Step

 In 1.5 mL Microcentrifuge Tubes

1) Tissue: 1 ml TRIzol / 50 – 100 mg

· If in RNAlater, removed tissue with forceps, shake to remove excess RNAlater before placing in TRIzol

· Homogenize the tissue

· Previously Frozen Tissue: Skip step 3
2)   Cells:  350 (l TRIzol for ( 50 cells

·   If in RNAlater, spin 10 min / 1800 rpm; draw off RNAlater (do not pour)

3) Store at RT for 5 min

· Cells: Lyse via repetitive pipetting, then sit 5 min
· Tissue:  Centrifuge 15 min / 4(C / 12,000 x g after incubation.  Draw off supernatant to new tube

4) Add 20 (l chloroform / 100 (l TRIzol

· Shake tubes vigorously by hand for 15-20 sec

5) Incubate at RT 2-3 min

6) Centrifuge 15 min / 4(C / 12,000 x g

7) Remove aqueous (top) phase (measure volume) to new microcentrifuge tube

RNeasy Mini Spin Protocol

1) Add equal volume of 70% ethanol, mix via pipetting

· Slow introduction

2) Add all sample in RNeasy column, spin 30 sec at  ( 8,000 x g; discard flow-through

· Max volume for column is 700 (l – if larger volume is required, load column twice
3) Add 700 (l Buffer RW1, spin 30 sec at  ( 8,000 x g; discard flow-through and collection tube
4) On new collection tube, add 500 (l Buffer RPE (* w/ EtOH), spin 30 sec at  ( 8,000 x g; discard flow-through
5) Add additional 500 (l Buffer RPE, spin 2 min at ( 8,000 x g; discard flow-through
6) Spin empty 2 min at ( 8,000 x g
7) Transfer colum to 1.5 mL collection tube, add 30 – 50 (l RNase-free H2O.  Allow incubation at RT 1 – 2 min.  Spin max speed 1 min to elute.
· Add H2O directly to center of column, press lightly then lift up
8) Store RNA at -20(C
NOTES

RNA ‘Clean’ Environment:

· Wash all pipettes with RNase-Away before use

· Use only RNase/DNase-free microcentrifuge tubes and reagents

· Work under the hood and use RNase-Away sterilized gloves

RNA DNase Digestion
Supplies Necessary:  RQ1 RNase-Free DNase 10X Buffer, RQ1 RNase-Free DNase, RQ1 Stop Solution, Dry heating block

Protocol


In .5 mL Microcentrifuge Tubes

	9 (l
	RNA sample (in H2O)

	1 (l
	RQ1 RNase-Free DNase 10X buffer

	1 (l
	RQ1 RNase-Free DNase

	11 (l
	


1) Incubate 37 (C / 30 min on heating block

2) Remove from block, increase heat to 65 (C

3) Add 1 (l Stop Solution

4) Incubate 65 (C / 10 min

5) Store treated RNA at -20(C

NOTES

· Treatment adds Mg2+ to RT step: 5 (l Treated RNA input = 2.08 mM Mg2+ added

   6 (l Treated RNA input = 2.49 mM Mg2+ added

· Thaw Buffer, Stop solution and RNA on ice.  Keep DNase in cold block until use.

· Vortex and centrifuge every reagent and RNA before use

RNA ‘Clean’ Environment:

· Wash all pipettes with RNase-Away before use

· Use only RNase/DNase-free microcentrifuge tubes and reagents

· Work under the hood and use RNase-Away sterilized gloves

Reverse Transcription
Supplies Necessary:  5X First Strand Buffer, RNasin Plus, DTT, dNTP, oligo(dT)18, RNase/DNase-Free H​2O, Reverse Transcriptase

Protocol

1) Add 5 (l RNA to 4 (l RNase/DNase-Free H2O + 1 (l 50 (M oligo(dT)18
· In .5 mL microcentrifuge tubes

· * For ‘-’ control1 (BLANK) do not add RNA, add 5 (l H​2O

· Can use RNasin Free Medium (2X) instead: 5 (l RNA + 5 (l Freeze Medium.      See scRT-PCR protocol

2) Warm samples to 65 (C / 5 min, store on ice

3) Add 2 (l RNase/DNase-Free H2O to each clear .2mL PCR tube

· Use the clear 8-tube strips marked for cDNA

4) Prepare and add 7 (l RT Master Mix to each PCR tube

Reverse Transcription Master Mix (w/ dNTPs)

	4 (l
	5X First Strand Buffer

	1 (l
	40 U/(l RNasin Plus

	1 (l
	.1M DTT

	1 (l
	10 mM dNTP mix

	7 (l
	


5) Spin RNA samples briefly, transfer all (10 (l) to PCR tube

6) Immediately before incubation, add 1 (l 200 U/(l Superscript III Reverse Transcriptase

· * For ‘-’ control2 (No RT) do not add RTase, add 1 (l H​2O

7) Incubate 50 (C / 50 min, 70 (C / 15 min

8) Add .5 (l RNase H (5 U/ (l), incubate 37 (C/ 20 min

9) Store cDNA at -20(C

NOTES

· Thaw everything on ice except RNasin Plus and Reverse Transcriptase; Keep these on cold block until use

· Remember to use the proper dilutions (oligo(dT)18​ is at 100 (M stock)

· Vortex and centrifuge every reagent and master mix before use

RNA ‘Clean’ Environment:

· Wash all pipettes with RNase-Away before use

· Use only RNase/DNase-free microcentrifuge tubes and reagents

· Work under the hood and use RNase-Away sterilized gloves

PCR Protocol
Supplies Necessary:  10X PCR Buffer, MgCl2, dNTP mix, Primers, RNase/DNase-Free H​2O, Taq DNA Polymerase

Protocol

1) Add 39.2 (l RNase/DNase-Free H2O to each blue .2mL PCR tube

· Use the blue 8-tube strips marked for cDNA

2) Add 9.5 (l PCR Master Mix to each PCR tube

PCR Master Mix

	5 (l
	10X PCR Buffer

	1.5 (l
	50 mM MgCl2

	1 (l
	10 mM dNTP mix

	1 (l
	Primer Left (10 (M)

	1 (l
	Primer Right (10 (M)

	9.5 (l
	


3) Add 1 (l cDNA

4) For ‘+’ Control:  38.7 (l H2O, 5 (l 10X PCR Buffer, 1.5 (l 50 mM MgCl2, 1 (l 10mM dNTP, 2.5 (l Control Primer Mix, 1 (l Control DNA

5) Add .3 (l 5U/(l Taq DNA Polymerase

· Either Invitrogen Platinum Taq (hot start enzyme – cycling already takes this into account) or the cheaper Promega Taq in Buffer B (M1661)

6) Cap tubes, vortex, centrifuge briefly

7) Incubate 94(C / 3 min

94 (C / 45 sec

annealing temp / 30 sec

72 (C / 1.5 min

72 (C / 10 min, maintain at 4 (C

8) Store amplicon at –20 (C or keep at 4 (C and run gel same day

NOTES

· Thaw everything on ice except Taq DNA Polymerase; Keep this on cold box until use

· Vortex and centrifuge every reagent and master mix before use

· Prepare reaction under hood, but remove from hood immediately after Polymerase addition.

· NEVER place amplicon back into the ‘clean’ hood
· During centrifugation, attempt to remove as many bubbles as possible from reactions
· RNase-Away cleaning is suggested, but optional
· Different concentrations of Primer or Buffer or MgCl2 will change the master mix final volume, and thus the H2​​O final volume
QIAQuick PCR Purification
Supplies Necessary:  QIAQuick PCR Purification Kit

Protocol

1) Add 5 volumes Buffer PB to 1 volume of PCR sample, mix via slow vortex

· Usually 45 (l + 225 (l Buffer PB

2) Place QIAQuick Spin Column in 2 mL collection tube

3) Apply Sample to Column, Spin 30-60 sec / 13,000 rpm; Discard flow-through

4) Add .75 mL Buffer PE to column, centrifuge 30-60 sec / 13,000 rpm; Discard flow-through

· *Make sure 96-100% EtOH added to PE

5) Centrifuge empty 1 min

6) Place column in clean 1.5 mL microcentrifuge tube

7) Elute DNA w/ 50 (l Buffer EB or 30 (l Buffer EB + let stand 1 min

· Add EB directly to center of column, press lightly then lift up

8) Centrifuge 1 min / 13,000 rpm

· Average elution: 50 => 48 (l

      30 => 28 (l

9) Store at -20 (C

NOTES

· Prepare Purification on PCR benchtop – NOT in ‘clean’ hood

· Use autoclaved tubes outside of hood only

Sequencing Setup
Supplies Necessary:  Individual .2mL PCR Tubes, Access to fluorometer

Protocol

1) Sample Quantitation via Fluorometer

· 1 (l  x  ?  = ? ng

? ng / 2 mL = Final [DNA] in cuvette in ng / ml = original [DNA] ng /(l

2) Aliquot out at least 5 (l of template at ( 5 ng / ul

· Make 2 tubes per template – one each for forward / reverse primer

3) Dilute primers to desired concentration, aliquot out 2 (l to new tubes

· One only in each .2 mL PCR tube

4) Fill out forms, # samples on top

QIAQuick Gel Extraction Protocol
Supplies Necessary:  QIAQuick PCR Purification Kit, Buffer QG, isopropanol

Protocol

1) Cut band from gel with scalpel, using low UV light source

2) Place slice in preweighed colorless 1.5 mL tube, weigh

· Determine gel slice mass

3) Add 3 volumes of Buffer QG to 1 volume gel (100 mg ~ 100 (l)

· Max load of 400 mg

· For > 2% agarose gel, add 6 volumes QG

4) Incubate 50 (C / 10 min until gel dissolves

· Vortex every 3 minutes until dissolved

5) Check color

· Yellow = OK

· Orange/Violet = add 10 (l of 3M sodium acetate, pH 5.0; mix until yellow

6) Add 1 gel volume of isopropanol, mix but do not centrifuge

7) Place QIAQuick Spin Column in 2 mL collection tube

8) Apply sample (max 800 (l) to QIAQuick Column, centrifuge 1 min / 13,000 rpm; discard flow-through

· Apply sample twice if necessary

9) Add .5 mL Buffer QG to QIAQuick Column, centrifuge 1 min / 13,000 rpm; discard flow-through

10) Add .75 mL Buffer PE, centrifuge 1 min / 13,000 rpm

· Let stand 2 – 5 min before centrifuge

11) Discard flow-through, spin empty 1 min / 13,000 rpm

12) Place column in clean 1.5 mL tube

13) Elute with 50 (l or 30 (l + let sit 1 min Buffer EB.  Centrifuge 1 min / max speed

· Add EB directly to center of column, press lightly then lift up

14) Store at -20(C

NOTES

· Prepare Purification on PCR benchtop – NOT in ‘clean’ hood

· Use autoclaved tubes outside of hood only

Single Cell Reverse Transcription PCR (scRT-PCR) – Pinni Electrocytes
Neuron Dissociation

Supplies Necessary:  Dissection kit, small petri dishes, Basic Sterno Saline, Calcium-free Sterno Saline

Basic Sterno Saline: 114 mM NaCl, 2mM KCl, 4mM CaCl22H2O, 2mM MgCl26H2O, 5mM HEPES pH 7.2, 5mM Glucose

Calcium-Free Sterno Saline: 114mM, 2mM KCl, 6mM MgCl2​​6H2O, 5mM HEPES, .2mM EGTA, pH 7.2, 6mM Glucose

1) Dissect tail tissue in Basic Sterno Saline

2) Remove at least one side of skin, preferably both

3) Transfer tail to microcentrifuge tube (1.5ml), incubate in 1-2% Collagenase only in Basic Sterno Saline w/ glucose 

4) Incubate at least 3 hours at room temp or at 4( overnight

· Results will vary – 24 hr at 4( with 2% Collagenase only has worked

5) Remove tissue from Collagenase, rinse in Calcium-Free Sterno Saline via dipping and swirling in filled petri dish; Let sit 5 min

6) Place tissue in fresh Basic Sterno Saline; Isolate eletrocytes via mechanical dissociation with forceps and/or 1000 (l pipette tip

Lysis

Supplies Necessary:  Fire polished cut-tip10 (l pipette tips, .5(l RNase/DNase-Free Microcentrifuge tubes, RNasin Freeze Medium, RNase/DNase-Free H2O, Dry-Ice

RNasin Freeze Medium (2X)

	2 (l
	40U / (l RNasin Plus

	5 (l
	RNase/DNase Free H2O

	1 (l
	100 mM DTT

	2 (l
	50 (M Oligo (dT)18

	10 (l
	


1) Prepare .5mL Tubes with 5 (l RNasin Freeze Medium (2X) each

· .4 (l 10% IGEPAL can be added to each tube to assist in the lysis, however the effectiveness has not been fully tested with these cells

2) Extract Dissociated, washed electrocytes in .5-1(l aliquots with pipette tip that has been cut for a bigger opening and then fire polished

· Max Extracted Volume: 5 (l (~10 cells)

3) Add H​2O to make total volume 10 (l (therefore a 1X Freeze Medium)

4) Perform a quick spin down of tubes to remove bubbles

5) Rapidly freeze in dry ice by placing tubes into ice block; Store frozen samples at –80(C

* For ‘-’ control1 (BLANK) do not add cells, add 5 (l H​2O, freeze as above

-potential stop-

Reverse Transcription

Supplies Necessary:  5X First Strand Buffer, RNasin Plus, DTT, dNTP, RNase/DNase-Free H​2O, Reverse Transcriptase

Reverse Transcription Master Mix (w/ dNTPs)

	4 (l
	5X First Strand Buffer

	1 (l
	40 U/(l RNasin Plus

	1 (l
	.1M DTT

	1 (l
	10 mM dNTP mix

	7 (l
	


Single Cell Reverse Transcription PCR (scRT-PCR) (con)

Reverse Transcription (con)

1) Warm samples to 65 (C / 5 min, immediately place on ice

2) Add 2 (l RNase/DNase-Free H2O to each clear .2mL PCR tube

· Use the clear 8-tube strips marked for cDNA

3) Prepare and add 7 (l RT Master Mix to each PCR tube

4) Spin lysed cell samples briefly, transfer all (10 (l) to PCR tube

5) Immediately before incubation, add 1 (l 200 U/(l Superscript III Reverse Transcriptase

· * For ‘-’ control2 (No RT) do not add RTase, add 1 (l H​2O

6) Incubate 50 (C / 50 min, 70 (C / 15 min

7) Add .5 (l RNase H (5 U/ (l), incubate 37 (C/ 20 min

8) Store cDNA at -20(C

-potential stop-
Polymerase Chain Reaction

Supplies Necessary:  10X PCR Buffer, MgCl2, dNTP mix, Primers, RNase/DNase-Free H​2O, Taq DNA Polymerase

PCR Master Mix

	5 (l
	10X PCR Buffer

	1.5 (l
	50 mM MgCl2

	1 (l
	10 mM dNTP mix

	1 (l
	Primer Left (10 (M)

	1 (l
	Primer Right (10 (M)

	9.5 (l
	


1) Add 36.2 (l RNase/DNase-Free H2O to each blue .2mL PCR tube

· Use the blue 8-tube strips marked for cDNA

2) Add 9.5 (l PCR Master Mix to each PCR tube

3) Add 4 (l cDNA

4) For ‘+’ Control:  38.7 (l H2O, 5 (l 10X PCR Buffer, 1.5 (l 50 mM MgCl2, 1 (l 10mM dNTP, 2.5 (l Control Primer Mix, 1 (l Control DNA

5) Add .3 (l 5U/(l Taq DNA Polymerase

· Either Invitrogen Platinum Taq (hot start enzyme – cycling already takes this into account) or the cheaper Promega Taq in Buffer B (M1661)

6) Cap tubes, vortex, centrifuge briefly

7) Incubate 94(C / 3 min

94 (C / 45 sec

annealing temp / 30 sec

72 (C / 1.5 min

72 (C / 10 min, maintain at 4 (C

8) Store amplicon at –20 (C or keep at 4 (C and run gel same day

-STOP-

NOTES

· See protocol-specific pages in this document

Single Cell Reverse Transcription PCR (scRT-PCR) (con)
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