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1. Purpose

This document describes how to use the Roche MagNA Pure Compact Nucleic Acid Isolation Kit 1 (or Roche MagNA Pure Compact Nucleic Acid Isolation Kit 1- Large Volume) to isolate DNA from a mouse tail. In addition, it describes the IL6 PCR, FCGr2b PCR, and 801tg qPCR.
This document is specific to the Dittmer mouse colony experiments and will not replace the general Mouse tail DNA Isolations outlined in SOP016. 
2. Introduction

This experiment is designed to isolate DNA using the MagNA Pure and perform PCR for genotyping of the IL6, 801tg, and FCGr2b mouse tails. The genotyping results are then reported to Animal Studies Facility for breeding purposes. 
Mouse tails are digested overnight then the supernatant is extracted using the MagNA Pure Compact. Up to 8 samples may be processed at one time on the MagNA Pure. All MagNA Pure programs are designed and tested by Roche Diagnostics, and limitations including input and output volume, sample types permitted, and internal control volume are set by Roche. This protocol has outlined the adapted MagNA Pure protocol used for mouse tail supernatant extraction. 
Various PCR protocols are utilized to genotype the extracted supernatant. IL6 and FCGr2b mouse tails’ extractions are genotyped via conventional PCR conditions. 801tg mouse tail extractions are genotyped via qPCR LANA78 in conjunction with the ApoB gene. 
3. Allowable Exceptions
Any number, between 1 and 8 samples, can be processed in a single MagNA Pure run.  Since software modification is not allowed on MagNA Pure, sample type and volumes must be used as indicated. If an error occurs during the run resulting in “Fail” for any sample, that must be noted and evaluated if the specimen must be discarded.  If an error occurs prior to pipetting the sample, the run may be restarted as long as any used items (tips, pieced reagent trays, etc.) are discarded and replaced. It is allowable to use expired reagents for research mouse tails as long as it passes Quality Control, recorded in lab notebook, and tester realized that this may produce an error on the MagNA Pure instrument. 
The appendix Quick Guides may be printed individually for bench copies. 
4. Responsibilities

4. Clean Room (MEJ 837A)

1) Clean room can only be entered by PCR and sample clean persons. Therefore, those that have handled post-PCR plates/reactions, plasmids, or performed SOP 009 or SOP 016, must have showered and changed to new clothes before entering this room.
2) Personnel must be trained by lab manager prior to entering this room. Proper PPE must be worn at all times when in this room, this includes: booties, gloves, and lab coat.
3) Weekly, fresh 70% ethanol should be made. Date made and date expires should be marked on the bottle.
4) Daily: the PCR cabinet, pipettes, and in use lab bench should be decontaminated with Eliminase, then distilled water, and finally 70% ethanol. 
4. Sample Preparation room (MEJ 819)

4. Personnel cannot enter this room if they have opened or handled post-PCR products. 

4. Personnel cannot enter the Clean Room (MEJ 837A) once they have prepared samples in this room. 
4. Personnel cannot enter this room if they have handled stock oligos (see SOP0008).
4. Proper PPE must be worn which includes MEJ 819 specific lab coat and gloves.
4. Weekly, 70% ethanol should be made. Date made and date expires should be marked on the bottle. 
4. Weekly, laboratory bench, clean hood, microcentrifuge, pipettes, and vortexer must be decontaminated with eliminase, then water, and finally 70% ethanol.
4. Roche MagNA Pure Compact (819)
1) The Roche MagNA Pure Compact must undergo yearly preventative maintenance to ensure no underlying issues, this will be tracked in the GCLP three-ring binder maintenance log for the Compact (sheet is located under the MagNA Pure tab) 

2) If there is an error at any point (besides using expired kits or person error) please note on the GCLP maintenance log sheet. Also, bring the error to the attention of the lab manger to assess if maintenance is required. After each run where contamination is suspected, or if last run for the day, decontaminate the machine by selecting UV Decontamination for 2 hours.  

3) O-rings will be greased by trained personnel once a week and logged on the GCLP maintenance log. (Operator’s Manual, pg 75)

4) A leak test will be performed after O-rings are greased once every 50 purifications or every two months. (Operator’s Manual pg. 71) Leak test and results will be logged on the GCLP maintenance log. If any tip doesn’t pass, re-grease O-ring, and re-run leak test. If test passes after first re-grease, run again to get two successful runs. If test fails after re-grease, notify lab manager right away. 

4. Tecan Lab Space (837)

4. Personnel must be trained by lab manager prior to entering this space. Proper PPE must be worn at all times when in this space, this includes: booties, gloves, and lab coat. 
4. Weekly, 70% ethanol should be made. Date made and date expires should be marked on the bottle. 
4. Weekly, the lab bench, pipettes, minicentrifuge, and vortexes must be decontaminated with eliminase, then water, and finally 70% ethanol. 
5. Materials
5.1 Roche MagNA Pure Compact Instrument (Roche Applied Science, Catalog # 03731146001)
5.2 MagNA Pure Compact Nucleic Acid Isolation Kit I (Roche Applied Science, Catalog# 03730964001)

5.3 5.4. Aerosol resistant tips for 2.5µL, 20µL, 200µL, and 1000/1250µL pipettes (GeneMate. Catalog #P-1237-10XL, P-1237-20, P-1237-200, and P-1237-1250, or equivalent)
5.4 2.5µL, 20µL, 200µL, and 1000/1250µL micropipettes

5.5 Sarstedt® 2mL Screw cap micro tube with cap (Sarstedt. Catalog # 72.694.007)  

5.6 1.5mL Conical-bottom microcentrifuge tubes with threaded end (Fisher Catalog #02-681-339 or equivalent)

5.7 Microcentrifuge Tube Screw Cap with o-ring (Fisher Catalog#22-304999 or equivalent)

5.8 Clorox Bleach (Fisher Catalog #CLO 02490 or equivalent)
5.9 Bench top minicentrifuge (Bioexpress, Catalog #C-1301-PC or equivalent)
5.10 Eppendorf 5417R centrifuge, FA-45-24-11 rotor: refrigerated, 1.5mL tube capacity of 13,000rpm (Eppendorf, Catalog #022621821 or equivalent)
5.11 Eppendorf 5804R, A-2-DWP rotor: PCR plate capacity of 2200 rcf (Eppendorf, Catalog #022623508 or equivalent)
5.12 LightCycler® 480 Instrument 96 (Roche Applied Science, Catalog # 05815916001) 
5.13 LightCycler® 480 Multiwell 96 Plate, white (Roche Applied Science, Catalog # 04729692001)

5.14 0.2mL PCR tubes (Phenix, Catalog #MPC-200F or equivalent)
5.15 96 well full-skirt clear plate (Phenix, Catalog # MPX-PCR96-FS or equivalent)
5.16 96 well clear culture plate (Corning Costar, Catalog #3595)
5.17 Biorad XR GelDoc (Biorad, Catalog #170-8195)
5.18 Scientific Industries Vortex-Genie 2, variable speed 120V (Scientific Industries, Catalog # SI-0236)

5.19 1.7mL microcentrifuge tubes, snap cap (WorldWide Medical Products, Inc., Catalog# 41021009 or equivalent)
5.20 MEJ 837A Clean Room Lab coat-Valumax purple lab coat (Fisher, Catalog #23900514)
5.21 MEJ 819 Lab coat-Valumax blueberry lab coat (Fisher, Catalog #23900522)

5.22 MEJ 837 Tecan side Lab coat-Valumax teal lab coat (Fisher, Catalog #23900511)
5.23 Ethanol 190 proof (Fisher, Catalog#04-355-266EA)
5.24 Tris-EDTA 1x, Molecular grade, pH 8.0 (TE buffer) (Fisher, Catalog #BP2473-100 or equivalent)
5.25 STE Buffer (See Appendix: 2 )

5.26 5.0 ml Proteinase K (20 mg/ml)  (Bioline: Boston, MA-cat#   BIO-37084 or equivalent)
5.27 PCR certified water (Corning Molecular Biology Grade-DNase, RHase, and Protease-free (Corning, Catalog #46-000-CI or equivalent)
5.28 LightCycler 480  SYBR Green I Master, 2x (Roche: Indianapolis, IN-cat# 04887352001)
5.29 GoTaq Green Mastermix, 2X (Promega: Madison, WI-cat# M7122 [100 reactions])
5.30 Exonuclease 1 (New England BioLabs: Ipswich, MA-cat# M0293S [3,000 units])

5.31 Agarose (Phenix: Candler, NC-cat# RXA-2500LE or equivalent)
5.32 Ethidium Bromide (Sigma-Aldrich: St. Louis, MO-cat# E-8751, See Appendix: 6) 
5.33 1X TAE (See Appendix: 4)
5.34 1% Bromophenol Blue (See Appendix: 5, or equivalent)
5.35 Fermentas O’GeneRuler 1kb Plus DNA Ladder (Thermoscientific: Waltham, MA-cat#SM1343) 
5.36 Primers Sequences, order 10nmol total, dry salt-free (MWG) 
	Primer
	Target
	Sequence

	oIMR0212(Kohki) 
	IL6 common-forward
	TTCCATCCAGTTGCCTTCTTGG

	oIMR0213(Kohki)
	IL6 wild-type, reverse
	TTCTCATTTCCACGATTTCCCAG

	oIMR0214(Kohki)
	IL6-mutant (knockout), reverse
	CCGGAGAACCTGCGTGCAATCC

	LANA78-F(Jacobson)
	KSHV
	GGAAGAGCCCATAATCTTGC 

	LANA78(2)-R(Jacobson)
	KSHV
	GCCTCATACGAACTCCAGGT

	ApoB_f(Jeong)
	Apolipoprotein B gene
	CACGTGGGCTCCAGCATT

	ApoB_r(Jeong)
	Apolipoprotein B gene
	TCACCAGTCATTTCTGCCTTTG

	OL4143(Kalippke, Mohanty)
	FCGr2b 
	CTCGTGCTTTACGGTATCGC

	OL4080(Kalippke, Mohanty)
	FCGr2b 
	TTGACTGTGGCCTTAAACGTGTAG

	OL4088(Kalippke, Mohanty)
	FCGr2b 
	AAACTCGACCCCCCGTGGATC


6. Procedure
6.1 Workflow

1) Prepare primers in clean room, as needed. (837A)
2) Digest mouse tails overnight. (819)
3) Extract mouse tail supernatant on MagNA Pure. (819)
4) Set-up PCR and qPCR mastermixes. (837 Tecan side)
5) Add samples/controls to mastermixes. (837 Tecan side)
6) Perform PCR cycling and qPCR. (837 Tecan side  and 7th floor)
7) If running gel same day, make agarose gel while PCR is cycling. (7th floor)
8) Save qPCR data for analysis. 
9) Run PCR on agarose gel and image gel. 
10) Analyze results of qPCR and PCR and report results to appropriate parties and mouse journal. 
6.2 Mouse journal

1) Mouse journal is a shared Dropbox document, “Dittmer Colony”.
2) Dr. Dirk Dittmer will need to share this document with personnel. 
3) Personnel must be trained individually on entering results in mouse journal. Contact Dr. Dirk Dittmer.  
6.3 Receiving samples and testing

1) Mouse tail clippings will be hand delivered to MEJ 837 by Animal Studies Facility staff.
a. Bags will be identified with identification numbers and mouse algorithm.  
2) Samples will be stored in “arriving mouse tails” -20°C box in 837. 
3) Email or verbal notification of number of samples and date of receipt will be given to the individual in charge of testing. 
4) Samples will be logged on 837 sample white board.
5) Testing Algorithm

a. Each mouse will arrive with mouse strain indicated by ____ x ____; example IL6 x 801tg etc. 

b. Each strain will indicate which PCR/primer is required. See below for summary.
1) IL6- oIMR02xx conventional PCR primers (see section 6.6)
2) 801tg- LANA78 and ApoB qPCR (see sections 6.8)
3) FCGr2b- OL4xxx conventional PCR primers (see section 6.7)
c. Examples

1) IL6 x 801tg receives oIMR02xx conventional and LANA78 + ApoB qPCR.

2) 801tg x Balb/c (FCGr2b KO) receives FCGr2b conventional PCR and LANA78 + ApoB qPCR.

6.4 Primer Preparation (Clean room 837A)
1) Order primers in tubes from MWG Operon at 10nmol, salt-free dry.
2) Keep primers in the bag they arrived in from MWG. Store at room temperature in a PCR clean area. For example, 837 desk or 837A clean room. 
3) Store a copy of the Oligonucleotide Data Sheet in GCLP folder primer section. Write date received, initials, and resuspension date on sheet. 
4) Once primers are ready for use, centrifuge primer tubes before resuspension.
5) In clean room resuspend Stock primers to 100 µM concentration using 1x TE-buffer. Note: MWG Oligonucleotide Data Sheet has a column “Add x µL for 100 µM”.
6) Write “Stock”, concentration, date of resuspension, and initials on the tube.
7) Vortex to fully resuspend and centrifuge. OPTIONAL: Shake at 65°C for 15 minutes. Leave at 4°C overnight, and then transfer to -80°C or -20°C storage box when ready for storage.
8) Prepare a working stock of primers in 1.5mL screw cap tube, using PCR certified molecular water.
	Primer
	Stock [ ]
	Making Working Stock
	Working Stock [ ]

	
	
	µL of Primer
	µL of molecular water
	

	oIMR0212 [common forward]
	100 µM
	125
	125
	50 µM

	oIMR0213 [WT reverse]
	100 µM
	62.5
	187.5
	25 µM

	oIMR0214 [Mutant Reverse]
	100 µM
	62.5
	187.5
	25 µM

	LANA78-F
	100 µM
	50
	900
	5 µM*

	LANA78(2)-R
	100 µM
	50
	
	5 µM*

	ApoB_f
	100 µM
	50
	900
	5 µM *

	ApoB_r
	100 µM
	50
	
	5 µM*

	OL4143
	100 µM
	62.5
	187.5
	25 µM

	OL4080
	100 µM
	100
	150
	37.5 µM

	OL4088
	100 µM
	100
	150
	37.5 µM


9) Write “Working”, concentration, date of resuspension, and initials on the tube.

a. LANA78 and ApoB: Write “Working F+R”, concentration, date of resuspension, and initials on the tube. 

10) Vortex to fully resuspend and centrifuge. OPTIONAL: Shake at 65°C for 15 minutes. Leave at 4°C overnight. 
11) Working stock primers can be stored at 4°C for 4 weeks. If a run in which water comes up prior to cycler 45, or when the QC failed, the aliquot needs to be discarded and fresh working stock made. 

a. Alternatively: Working stock primers can also be stored at -80°C or -20°C for storage, but do not freeze thaw more than 5 times, until validated for more freeze thaw cycles. Mark a tally on the side of the tube for each freeze thaw. 
12) *LANA78 and ApoB have additional dilutions of working stock before use. 
a. LANA78(2) F+R mix and ApoB F+R mix Working Stock Dilution can be stored at 4°C for 4 weeks.
	Primer
	Working Stock [ ]
	Making Working Stock Dilution
	Working Stock Dilution [ ]

	
	
	µL of Primer
	µL of molecular water
	

	LANA78(2) F+R mix
	5 µM
	100
	400
	1 µM

	ApoB F+R mix
	5 µM
	250
	250
	2.5 µM


6.5 Mouse Tail DNA Isolation Magna Pure Compact Procedure
1) Incubate a 2 mm length of tail, 300 µl of STE buffer (see appendix), and 200 µg of Proteinase K (10 µl of 20 mg/ml stock) in a 1.7mL snap cap microcentrifuge tube overnight at 55oC.
2) Along with your tail digestion prepare a digestion with no tail that will be run through MagNA Pure as a no-template-control (NTC). Prepare a tube of 300 µl of STE buffer and 10µl of Proteinase K (20mg/ml stock). NTC will follow samples through Magna Pure and be used in PCR steps as a negative control. This step only needs to be done once at the beginning of the experiment; the same NTC can be used in all following PCR reactions.  

3) Following overnight digestion, spin tubes at 13,000rpm for 20sec @ 25°C.
4) Transfer supernatants to new 2mL tubes (try not to disturb the pellet).
5) If unable to process immediately, store @ 4°C overnight for the next day isolation using MagNA Pure.
6) Before starting the isolation steps add PCR certified H2O to make total of final volume 400µl. Vortex and short spin in bench top microcentrifuge. 
7) Turn on MagNA Pure Compact instrument.
8) Click the Run button on the main menu screen and follow software guides (no password).
9) Remove Kit I (small) pre-filled reagent cartridges from its bag.
a. Wear gloves.
b. Hold the cartridges only at the barcoded area and the opposite side.
c. Do not touch sealing foil covering the cartridge.
d. Check the wells and make sure the solutions settle completely, if not tap the cartridge gently against table.  

e. Make sure to avoid creating foam.
10) Scan the barcode on the cartridge and insert into the rack until it clicks.
11) Proceed to Sample Ordering Screen 2, by pushing “>>” button in lower right corner of touch screen.
a. Select “DNA_Blood_external lysis” protocol.
b. Select 400 µl input volume.

c. Select elution volume 100 µl. 

d. Insert Tip Trays

12) Proceed to Sample Ordering Screen 3, by pushing “>>” button in lower right corner of touch screen.
a. Insert the names of each sample on the screen.
b. Place the sample tubes in the sample tube rack (No caps).
13) Proceed to Sample Ordering Screen 5, by pushing “>>” button in lower right corner of touch screen.
a. Write sample name on  the Elution tubes (barcoded tubes) for each sample.
b. Remove the Elution tube rack and place the tubes (barcode side facing you).
c. Scan the tubes and insert the tube rack into the right place (No caps).
d. Make sure all the sample and elution tubes are completely inserted (Flush with the holder).
14) On the confirmation screen, check the information display.
15) Confirm it by touching the “Confirm Data”, Close the cover and start the run.
16) When the run has ended, open the lid and take the elution tubes out.

17) Cap the tubes.

18) Label elution tubes with Sample Name, mouse strain, “mouse tail DNA MagNA Pure isolation”, date, initials. 
19) Discard all the tips and reagent cartridges into Biohazard trash
20) Discard all the sample tubes to the small bench-top biohazard trash. 

21) After run, do not do the waste discard.

22) After run, run UV decontamination. Main menu->Maintenance->UV Decontamination. Select to run 2 hours 

23) As soon as possible after the UV is done, shut off instrument. 
6.6 Procedure for IL6 mice

Depending on available materials select between option 1 and option 2 ( Appendix II). Primer Preparation and Cycling conditions are the same for both options.
1) IL6 PCR Mastermix- Option 1 [GoTaq Green , 2X]
	Reagent
	Working Stock [ ]
	µl of working stock

/Rxn
	x (number of Rxns+1)=
	Final [ ]

	GoTaq Green MM 2x
	2x
	12.5 µl
	
	1x

	oIMR0212 [common forward]
	50 µM
	0.25 µl
	
	0.5 µM

	oIMR0213 [WT reverse]
	25 µM
	0.25 µl
	
	0.25 µM

	oIMR0214 [Mutant reverse]
	25 µM
	0.25 µl
	
	0.25 µM

	PCR certified Water
	
	10.75 µl
	
	

	Sample/Control
	
	1.0 µl
	
	

	Total Volume 
	
	25.0 µl
	
	


a. For IL6 PCR Option 2 see Appendix II.
b. Using the above table make enough mastermix for 1 reaction more than needed for: samples, MagNA Pure NTC, B6 (+/+) extracted control, and water control.
1. B6 control is located in “Need PCR” mouse extraction box in 837 -20°C freezer.
2. Ask Animal Studies Facility for more B6 tails as needed, follow normal MagNA Pure extraction protocol. 
c. Pre mix GoTaq Green, Primers, and PCR water.
d. Aliquot 24 µl of mastermix into separate PCR tubes for each sample and controls.
e. Add 1.0 µl of extracted sample/control to each corresponding tube.
f. No primer control reaction: Make a separate mastermix without primer, replace volume with water. Add 1.0 µl of randomly chosen sample to this reaction for a final volume of 25 µl.
g. Vortex, and centrifuge.
2) IL6 PCR Cycling conditions
	Degrees
	Time
	Cycles

	94°
	3 min
	1

	94°
	30 sec
	35

	62°
	1 min
	35

	72°
	1 min
	35

	72°
	2 min
	1

	4°
	Hold
	


a. All PCR products should be stored at 4° C until ready to be run on an Agarose gel.
3) Exonuclease 1 Treatment of IL6 Product

	Reagent
	µl /rxn
	X # rxn+1

	Exonuclease 1 enzyme
	0.1 µl
	

	Exonuclease 1 10X reaction Buffer
	1.0 µl
	

	PCR water
	3.0 µl
	

	Total
	4.1 µl
	


a. Note: Exonuclease 1 enzyme should be kept on ice to prevent denaturing. 

b. On ice, pre mix Exonuclease 1 enzyme, Exonuclease 1 10X reaction buffer, and PCR water. 
c. Aliquot 4ul of Exonuclease master mix into each IL6 PCR reaction. 
d. Vortex, and centrifuge.
4) Exonuclease 1 Treatment Cycling Conditions

	Degrees
	Time

	37°
	30 min

	80°
	20 min


5) Agarose Gel Protocol for IL6 
Make a 1.5% agar gel (small or large depending on how many samples need to be run).
            To make a small gel:
a. 1.5 g of agar powder (depending on percent gel to be made) mixed into 100 ml of 1X TAE in an Erlenmeyer flask.
b. Microwave for 30 second increments first at 80% power and then 50% power until the solution is clear. Swirl the flask to mix in between heating, be sure not to let the solution bubble over.
c. Swirl the flask to release the stored energy and then add 2.0 µl of Ethidium Bromide. 
d. Pour the gel into a gel mold with the proper gel comb attached.
e. Allow it to cool for 1 hour, the gel should be slightly white. If short on time the gel can be poured in a cold room.
f. After the gel has set, load 7 µl of 1kb gene ruler into the first lane and in the lane after the last sample. 
g. Load 13 µl of sample into each corresponding lane. If Option 2 PCR was used, add 2 µl of 1% Bromophenol Blue or equivalent to each sample and spin down before loading, if Option 1 PCR was used load the sample directly on to the gel.
h. Run the gel at 100V until the ladder band is ½ to ¾’s from the edge of the gel, approximately 30 minutes.
i. Read the gel on Gel Doc XR or equivalent. Print picture and tape in lab notebook. 
IL6 Gel Analysis
a. Ladder must be visible on gel. 
b. MagNA Pure NTC should be negative.
c. Water control should be negative. 
d. B6 control should be positive. 
e. No primer control should be negative and without primer dimers.
f. Samples interpretation

1. +/+ 174bp

2. +/- 174bp and 380bp

3. -/-  380bp

Example of gel
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6.7 Procedure for FCGr2b (Balb/c) mice
1) FCGr2b PCR Mastermix 

	Reagent
	Working Stock [ ]
	µl of working stock/Rxn
	x (number of Rxns+1)=
	Final [ ]

	2x SYBR 
	2x
	12.5
	
	1x

	OL4143
	25 µM
	0.2
	
	0.2 µM

	OL4080
	37.5 µM
	0.2
	
	0.3 µM

	OL4088
	37.5 µM
	0.2
	
	0.3 µM

	PCR certified H2O
	
	6.9
	
	

	Sample
	
	5.0
	
	

	Total
	
	25
	
	


.2d/Storeed water, and finally 
































































































a. Using the above table make enough mastermix for 1 reaction more than the total needed for:  samples, heterozygous control (ex. 601), positive (FCGr2B knockout mouse tail extraction, from Core) control, MagNA Pure NTC, and water control.
b. Aliquot 20 µl of mastermix into separate PCR tubes for each sample and controls.
c. Add 5.0 µl of extracted sample/control to each corresponding tube.
d. No primer control reaction: Make a separate mastermix without primer, replace volume with water. Add 1.0 µl of randomly chosen sample to this reaction for a final volume of 25 µl.

e. Vortex, and centrifuge.

2) FCGr2b PCR cycling conditions.

	Degrees
	Time
	Cycles

	95°
	15 min
	1

	94°
	45 sec
	35

	60°
	1 min
	35

	72°
	1 min
	35

	72°
	5 min
	1

	4°
	Hold/Store
	


a. All PCR products should be stores at 4°C until ready to be run on an Agarose gel.

3) Agarose Gel Protocol for FCGr2b PCR 

Make a 2.5%  agar gel (Note: Do not run double combs, the entire gel length is needed to see proper separation of the bands.)
To make a small gel:
a. 2.5 g of agar powder mixed into 100 ml of 1X TAE in an Erlenmeyer flask.
b. Microwave for 30 second increments first at 80% power and then 50% power, decrement power until the solution is clear. Swirl the flask to mix in between heating, be sure not to let the solution bubble over. (Note: A heated stir plate can be used if there are still un-dissolved particles of agar powder).
c. Swirl the flask to release the stored energy and then add 2.5 µl of Ethidium Bromide. 
d. Pour the gel into a gel mold with the proper gel comb attached.
e. Allow it to cool for 30 minutes, the gel should be slightly white. 
f. After the gel has set, load 7 µl of 1kb gene ruler into the first lane and in the lane after the last sample. 
g. Load 13 µl of sample into each corresponding lane
h. Run the gel at 125V for 30 minutes, check that the gel box is not over heating. Change voltage to 100V and continue to run until the ladder band is ¾’s from the edge of the gel.
i. Read the gel on Gel Doc XR or equivalent. Print gel picture and tape in lab notebook. 
FCGr2b Gel Analysis
a. Ladder must be visible on gel. 
b. MagNA Pure NTC should be negative.
c. Water control should be negative. 
d. No primer control should be negative and have no primer dimers.
e. Target positive is homozygous knockout (-/-).
f. Samples interpretation

1. Wild-type 161bp (+/+)
2. Knockout 232bp (-/-)
3. Heterozygous – 161 bp, and 232 bp (+/-)

Example of  gel
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6.8 qPCR Protocol for 801tg and ApoB
Note: All mouse tail DNA (801tgxBalbc and IL6x 801tg) must be run through qPCR.

1) Prepare a Genomic Plate

a. A genomic plate is a plate of DNA to be analyzed. Make dilutions in a 96 well clear cell culture plate.

b. Pipet 99 µl of sterilized distilled water into as many wells needed for each sample: samples, negative water control, and positive control (i.e. 458).
c. Add 1 µl of sample to make a total of 100 µl of diluted DNA.

d. Keep track of sample locations within the 96 well plate on the qPCR template excel chart. 

1. Save as “qPCR Setup_MouseTailGeno_Sample #.#_Initials_MM.DD.YY”.

e. Label the Genomic Plate with tape in the following format [ YourName_Mouse Tail Genomic Plate 1:100_Sample #-#_MM.DD.YY]
2) Prepare LANA78 and ApoB Mastermix
LANA78 and ApoB mastermixes need to be made separately, but both must be run on the same qPCR plate. 
a. LANA78 qPCR Mastermix 
	Reagent
	Working Stock Dilution [ ]
	µl/Rxn
	x (number of Rxns+1)=
	Final [ ]

	2x SYBR
	
	6.2 µl
	
	0.6x

	LANA78(2) F+R mix
	1µM
	2.6 µl
	
	0.13 µM

	PCR certified Water
	
	3.8 µl
	
	

	1:100 sample/Control
	
	7.5 µl
	
	

	Total
	
	20.1 µl
	
	


b. LANA78 x of Working Stock






































































































ApoB qPCR Mastermix

	Reagent
	Working Stock Dilution [ ]
	µl/Rxn
	x (number of Rxns+1)=
	Final [ ]

	2x SYBR
	 2x
	6.2 µl
	
	0.6x

	ApoB F+R mix
	2.5 µM
	2.6 µl
	
	0.32 µM

	PCR certified Water
	
	3.8 µl
	
	

	1:100 sample/Control
	
	7.5 µl
	
	

	Total
	
	20.1 µl
	
	


3) 96-well plate Set-up

a. Record set up of 96-well plate in an excel chart (can be done within the qPCR Setup Excel) or on 96 well sheet, samples will be run in parallel for LANA78 and ApoB.

b. Aliquot 12.6 µl LANA78 qPCR Mastermix into a 96-well Light Cycler 480 Plate for as many wells as samples (up to 46 samples can be run).

c. In the next column Aliquot 12.6 µl of ApoB qPCR Mastermix for as many wells as samples.
d. Pipet 7.5 µl of 1:100 diluted sample from the genomic plate to the corresponding well in the Light Cycler Plate.
e. Seal the plate according to training.
f. Label the Light Cycler Plate on an edge in the following format [MT Geno_Sample #_DD.MM.YY_Your Initials].

4) qPCR on Roche LightCycler

a. Before run, centrifuge the plate in Eppendorf centrifuge for 2 minutes at 2200 rcf.

b. If not already on, turn on the computer and Light Cycler machine.

c. Log in to computer, and double click “Light Cycler 480 SW 1.5” Icon to initialize software. Allow program to initialize.

d. Click “New Experiment from Template” on the right side of the screen.

e. Click on “HS_GENO” and then the check-mark symbol.
f. Cycling Conditions
	Cycle Name
	Cycles
	Analysis Mode

	Pre-incubation
	1
	none

	Target (°C)
	Acquisition Mode
	Hold (hh:mm:ss)
	Ramp Rate (°C/s)
	Acquisitions (per °C)

	95
	None
	00:05:00
	4.4
	


	Cycle Name
	Cycles
	Analysis Mode

	Amplification
	40
	Quantification

	Target (°C)
	Acquisition Mode
	Hold (hh:mm:ss)
	Ramp Rate (°C/s)
	Acquisitions (per °C)

	95
	None
	00:00:30
	4.4
	

	62
	Single
	00:01:00
	2.2
	


	Cycle Name
	Cycles
	Analysis Mode

	Melting Curve
	1
	Melting Curves

	Target (°C)
	Acquisition Mode
	Hold (hh:mm:ss)
	Ramp Rate (°C/s)
	Acquisitions (per °C)

	95
	None
	00:00:05
	4.4
	

	65
	None
	00:01:00
	2.2
	

	97
	Continuous
	-
	0.11
	5


	Cycle Name
	Cycles
	Analysis Mode

	Cool
	1
	none

	Target (°C)
	Acquisition Mode
	Hold (hh:mm:ss)
	Ramp Rate (°C/s)
	Acquisitions (per °C)

	50
	None
	00:00:30
	2.2
	


g. Put the 96 well plate into the Light Cycler. (Press the [( (] button to open and close the plate door)

h. Click “Start Run” in lower right corner of the screen above the comments section.

i. Software will prompt user to save experiment.

1) Expand Experiment folder by clicking [+].

2) In the input box beside Name save your experiment in the following format [YourName_MMDDYY_Sample#-#_Geno]
3) Click the check-mark.

5) Exporting Analysis of qPCR Roche LightCycler run
a. Click on “Analysis” on left-hand menu

b. Select “Abs Quant/2nd Derivative Max” and then the check mark symbol.

c. Click on “Calculate” on lower right side above comments section

d. Right-click table and choose “Export table”

e. Check that amplification curves are correct and example can be found in  Appendix IV.

f. Save to flash drive as .txt file (This can later be opened with Microsoft Excel)

g. Click exit button and do not save changes.

h. Remove plate.

i. Shut down machine and computer.

6) Analysis of qPCR results

a. Open the .txt file in Excel, and copy  and paste columns A-G to the qPCR Setup excel created previously. 

b. Copy the CT data for each sample to the corresponding row on the Dittmer Colony excel under the headings CT LANA, and CT ApoB. 
c. Using the formula function in excel calculate the LANA copy number under the LANA/ApoB heading, using the following equation:  =2^(CT LANA – CT ApoB).

d. Any copy number above 1.0 is considered positive for LANA/801tg, any copy number below 1.0 is considered negative. 

e. Notate which samples are positive or negative in the “801tg Genotype” column.
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8. Appendix
I. Stock Solutions
1. 0.5 M EDTA (Disodium Ethylene Diamine Tetra-Acetate, pH 8.0) 
Add 181.6 g of Na2EDTA·2H2O to 800ml of distilled H2O and while stirring with a magnetic stirrer, adjust to pH 8.0 with pellets of NaOH (~20g NaOH is required). If necessary, adjust volume to 1 L with distilled H2O. Sterilize by autoclaving. Store at room temperature.
2. 10% Sodium Dodecyl Sulfate (SDS)  

Dissolve 10 g of electrophoresis-grade SDS  (m.w. =288.37) in 80 ml of deionized H2O. Add deionized or distilled H2O to make a total volume of 100 ml of solution. Store at room temperature (indefinitely) 
3. 5 M Sodium Chloride (NaCl) 
Dissolve 292.2 g of NaCl in 800ml of H2O. Adjust the volume to 1 L with H2O. Dispense into aliquots and sterilize by autoclaving. Store at room temperature.
4. 1 M Tris pH8  

Dissolve 121.1 g of Tris base in 800 ml of H2O. Adjust pH to 8.0 by adding 42ml of concentrated HCl. Allow the solution to cool to room temperature before making final adjustments to the pH. Adjust the volume of the solution to 1 L with H2O. Dispense into aliquots and sterilize by autoclaving. Store at room temperature. 
5. 1 M Calcium Chloride (CaCl2)
Dissolve 44 g of CaCl2·6H2O in 200 ml of pure H2O (Mili-Q or equivalent). Sterilize the solution by passage through a 0.22-µm filter. Store in 1-ml aliquots at -20°C.
6. 1M Magnesium Chloride (MgCl2) 
Dissolve 50.8 g of MgCl2·6H2O in 200 ml of H2O Adjust the volume to 250 ml with H2O. Dispense into aliquots and sterilize by autoclaving.
7. 1M Tris-HCl, pH7 
Dissolve 24.2 g of Tris base in 160 ml of distilled H2O. Adjust the pH to 7.0 with concentrated HCl. Adjust the volume to 200 ml. Sterilize by autoclaving. Store at room temperature.

8. STE buffer
a. 50 ml 1M Tris pH8
b. 20 ml 0.5M EDTA
c. 20 ml 5 M NaCl
d. 10 ml 10% Sodium Dodecyl Sulfate (SDS)
e. 900 ml ddH2O
9. 10 X PCR Buffer

a. 100 ml 1M Tris-HCl, pH7

b. 5 ml 5M NaCl

c. 25 ml 1M CaCl2
d. 25 ml 1M MgCl2
10. 50 X TAE
a. 242 g Tris base
b. 57.1 ml glacial acetic acid
c. 200 ml 0.5 M EDTA
d. Add distilled H2O to make 1 L
To make 1X TAE dilute 20 ml of 50 X TAE Stock into 980 ml of distilled H2O.

11. 1% Bromophenol Blue 
Add 1 g of H2O-soluble sodium form of promophenol blue to 100 ml of H2O. Stir or mix by vortexing until fully dissolved. In general, this solution is not sterilized.

12. Ethidium Bromide 
Add 1 g of ethidium bromide to 100 ml of H2O. Stir on a magnetic stirrer for several hours to ensure that the dye has dissolved. Wrap the container in aluminum foil or transfer the solution to a dark bottle and store at room temperature.
II. IL6 PCR-Option 2
	Reagent
	Working Stock [ ]
	µl of working stock/rxn
	x (number of 

Rxns +1)=
	Final [ ]

	10x PCR Buffer
	10X
	5 µl
	
	1X

	dNTP’s stock
	
	1 µl
	
	

	oIMR0212 [common forward]
	50 µM
	1 µl
	
	1 µM

	oIMR0213 [WT reverse]
	25 µM
	1 µl
	
	0.5 µM

	oIMR0214 

[Mutant Reverse]
	25 µM
	1 µl
	
	0.5 µM

	Taq Polymerase
	
	2.5 µl
	
	

	PCR certified Water
	
	37.5 µl
	
	

	Sample
	
	1 µl
	
	

	Total Volume
	
	50 µl
	
	


1. Using the above table make enough mastermix for 1 reaction more than total needed for: samples, B6 – control, MagNA Pure NTC, and water control. 
2. Pre mix 10X PCR Buffer, dNTP’s stock, primers, Taq Polymerase, and PCR certified water.
3. Aliquot 49 µl into separate PCR tubes for each sample and controls.
4. Add 1.0 µl of purified tail DNA/control to each corresponding tube.
III. Conventional PCR Procedure for 801 tg mice
1. 801 tg Mastermix 

	Reagent
	Working Stock [ ]
	µl of working stock

/Rxn
	x (number of Rxns+1)=
	Final [ ]

	2x SYBR 
	2x
	15.0
	
	1x

	Lana 78 F+R Mix
	5 µM 
	5.0
	
	0.83 µM

	PCR certified H2O
	
	5.0
	
	

	Sample
	
	5.0
	
	

	Total
	
	30
	
	


2. Using the above table make enough mastermix for 1 reaction more than needed for:  samples, positive (LANA target) control (458) and MagNA Pure NTC.
a. (458) Positive control can be found  in “Need PCR” mouse extraction box in 837 -20°C freezer.
3. Add 5.0 µl of extracted sample/control to each corresponding tube.
4. 801 tg PCR cycling conditions.

	Degrees
	Time
	Cycles

	94°
	5 min
	1

	94°
	15 sec
	10

	65°
	30 sec
	10 (decrease 1°/cycle)

	72°
	40 sec
	10

	94°
	15 sec
	30

	55°
	30 sec
	30

	72°
	40 sec
	30

	72°
	5 min
	1

	15°
	Hold
	1

	4°
	Store
	


All PCR product should be stores at 4°C until ready to be run on an Agarose gel.

2.  Agarose Gel Protocol for 801tg 

1. Make a 1.2%  agar gel (small or large depending on how many samples need to be run).
     To make a small gel:
a. 1.2 g of agar powder mixed into 100 ml of 1X TAE in an Erlenmeyer flask.
b. Microwave for 30 second increments first at 80% power and then 50% power until the solution is clear. Swirl the flask to mix in between heating, be sure not to let the solution bubble over.
c. Swirl the flask to release the stored energy and then add 2.5 µl of Ethidium Bromide. 
d. Pour the gel into a gel mold with the proper gel comb attached.
e. Allow it to cool for 1 hour, the gel should be slightly white. If short on time the gel can be poured in a cold room.
2. After the gel has set, load 7 µl of 1kb gene ruler into the first lane and in the lane after the last sample. 
3. Add 2 µl of 1% Bromophenol Blue or equivalent to each sample and spin down.
4. Load 15 µl of sample into each corresponding lane
5. Run the gel at 100V until the ladder band is ½ to ¾’s from the edge of the gel.
6. Read the gel on Gel Doc XR or equivalent. Print gel picture and tape in lab notebook. 
7. 801tg Gel Analysis
a. Ladder must be visible on gel. 
b. MagNA Pure NTC should be negative.
c. LANA target positive control should be positive. 
d. Samples interpretation

1. 201bp

Example of  gel:
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IV. Example of qPCR amplification curve.
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V. Conventional PCR Quick Guide
	IL6 Master Mix

	Reagent
	Working Stock [ ]
	µl of working stock

/Rxn
	x (number of Rxns+1)=
	Final [ ]

	GoTaq Green MM 2x
	2x
	12.5 µl
	
	1x

	oIMR0212 [common forward]
	50 µM
	0.25 µl
	
	0.5 µM

	oIMR0213 [WT reverse]
	25 µM
	0.25 µl
	
	0.25 µM

	oIMR0214 [Mutant reverse]
	25 µM
	0.25 µl
	
	0.25 µM

	PCR certified Water
	
	10.75 µl
	
	

	Sample/Control
	
	1.0 µl
	
	

	Total Volume 
	
	26.0 µl
	
	

	
	
	27.0 
	
	


	IL6 PCR Cycling conditions

	Degrees
	Time
	Cycles

	94°
	3 min
	1

	94°
	30 sec
	35

	62°
	1 min
	35

	72°
	1 min
	35

	72°
	2 min
	1

	4°
	Hold
	


	Exonuclease 1 Treatment of IL6 Product

	Reagent
	µl /rxn
	X # rxn+1

	Exonuclease 1 enzyme
	0.1 µl
	

	Exonuclease 1 10X reaction Buffer
	1.0 µl
	

	PCR water
	3.0 µl
	

	Total
	4.1 µl
	


	Exonuclease 1 Treatment Cycling Conditions

	Degrees
	Time

	37°
	30 min

	80°
	20 min



--------------------------------------------------------------------------------------------------------------------------------------
	FCGr2b Mastermix

	Reagent
	Working Stock [ ]
	µl of working stock/Rxn
	x (number of Rxns+1)=
	Final [ ]

	2x SYBR 
	2x
	12.5
	
	1x

	OL4143
	25 µM
	0.2
	
	0.2 µM

	OL4080
	37.5 µM
	0.2
	
	0.3 µM

	OL4088
	37.5 µM
	0.2
	
	0.3 µM

	PCR certified H2O
	
	6.9
	
	

	Sample
	
	5.0
	
	

	Total
	
	25
	
	


	FCGr2b PCR cycling conditions

	Degrees
	Time
	Cycles

	95°
	15 min
	1

	94°
	45 sec
	35

	60°
	1 min
	35

	72°
	1 min
	35

	72°
	5 min
	1

	4°
	Hold/Store
	


Run product on a 2.5% Agar Gel.

VI. qPCR Quick Guide
	LANA78 qPCR Mastermix

	Reagent
	Working Stock Dilution [ ]
	µl/Rxn
	x (number of Rxns+1)=
	Final [ ]

	2x SYBR
	
	6.2 µl
	
	0.6x

	LANA78(2) F+R mix
	1µM
	2.6 µl
	
	0.13 µM

	PCR certified Water
	
	3.8 µl
	
	

	1:100 sample/Control
	
	7.5 µl
	
	

	Total
	
	20.1 µl
	
	


	ApoB qPCR Mastermix

	Reagent
	Working Stock Dilution [ ]
	µl/Rxn
	x (number of Rxns+1)=
	Final [ ]

	2x SYBR
	 2x
	6.2 µl
	
	0.6x

	ApoB F+R mix
	2.5 µM
	2.6 µl
	
	0.32 µM

	PCR certified Water
	
	3.8 µl
	
	

	1:100 sample/Control
	
	7.5 µl
	
	

	Total
	
	20.1 µl
	
	


LANA78 x of Working Stock


























































































	Cycle Name
	Cycles
	Analysis Mode

	Pre-incubation
	1
	none

	Target (°C)
	Acquisition Mode
	Hold (hh:mm:ss)
	Ramp Rate (°C/s)
	Acquisitions (per °C)

	95
	None
	00:05:00
	4.4
	

	Cycle Name
	Cycles
	Analysis Mode

	Amplification
	40
	Quantification

	Target (°C)
	Acquisition Mode
	Hold (hh:mm:ss)
	Ramp Rate (°C/s)
	Acquisitions (per °C)

	95
	None
	00:00:30
	4.4
	

	62
	Single
	00:01:00
	2.2
	

	Cycle Name
	Cycles
	Analysis Mode

	Melting Curve
	1
	Melting Curves

	Target (°C)
	Acquisition Mode
	Hold (hh:mm:ss)
	Ramp Rate (°C/s)
	Acquisitions (per °C)

	95
	None
	00:00:05
	4.4
	

	65
	None
	00:01:00
	2.2
	

	97
	Continuous
	-
	0.11
	5

	Cycle Name
	Cycles
	Analysis Mode

	Cool
	1
	none

	Target (°C)
	Acquisition Mode
	Hold (hh:mm:ss)
	Ramp Rate (°C/s)
	Acquisitions (per °C)

	50
	None
	00:00:30
	2.2
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Run product on a 1.5% Agar Gel 








