[image: image9.png]JGI S

DOE JOINT GENOME INSTITUTE
US DEPARTMENT OF ENERGY
OFFICE OF SCIENCE



[image: image9.png]



                         

DNA Spot Test Quantification Protocol

Version Number:

1
Production Start Date:



Version 1 Date:

Authors:


Karla Ikeda
Reviewed/Revised by:

Eileen Dalin
Summary PRINT  \* MERGEFORMAT 
Upon isolation of the large BAC, fosmid, or cosmid clones, the DNA is quantified to get the concentration of the isolated DNA.  The target concentration range is between 20ng/µl-40ng/μl.  Samples can be concentrated by centriconing to reach this target range.  Generally samples are not diluted during this step.  If concentrations appear too high Shearing operators will adjust them.  (I wasn’t sure about what to state here as the old protocol says to dilute, but we stopped doing this in the isolations stage).   
Materials & Reagents

	Materials/Reagents/Equipment

Disposables

96-well skirted PCR Microplate

Centricon YM-100

Weigh boats

Reagents

Lamda DNA (500μg/ml)

TE buffer

UltraPure Ethidium Bromide (10mg/ml)

Equipment
Centrifuge 5417C

Vortexer

Fluor-S MultiImager


	Vendor

USA Scientific

Millipore

-

New England Biolabs

Ambion

Gibco/Invitrogen

Eppendorf

Vortex-Genie

Bio-Rad


	Stock Number

1402-9708

42412

-

N3011L

9858

15585-011

-

-

-


Procedure

NOTE 1: All reagents/stock solutions should be prepared prior at the start of the procedure (ex: Ethidium Bromide mix; concentration standards).

NOTE 2: When working with ethidium bromide, always wear nitrile gloves.
1. Sample Preparation 

NOTE: If quantification of samples is delayed for a couple of days, samples can be frozen at 80oC.  Do not leave samples in the deli for more than a couple days. If and isolation set is done on Friday it is ok to leave the samples in the deli over the weekend, but quantify them or freeze them on Monday.  
1.1 Thaw samples to be quantified and concentration standards on ice. Samples should be kept on ice while working. 

1.2 While the samples are thawing, go to the Venonat database ( Libraries DB ( select Print out Excel sheet for Concentration Gel ( select up to 25 Library names for the samples that will be quantified ( select Run Report ( delete the extra blank column at the beginning of the excel sheet.  (When saving the file to Nassau in the end, the file will not transfer properly with this extra column). Save this Excel file to Octopus\GenTech\CloningTechnology\LargeCloneIsolations\Quantification\Quantification excel files\name concentration year\using the date and image number (e.g.: 08-17-07image400). (Table 1) 

NOTE: The image numbers should all be in chronological order.

1.3 In the Excel file, enter in the image number into the gel number column (look at the number of the last image created), sample well numbers for each library correspond to the order that the sample spots are loaded, and leave the BAC conc. column blank for now. 

1.4 Print a copy of the excel sheet to guide you in organizing the order of your samples (step 1.7). Arrange sample tubes in same order as excel.
1.5 In a 96-well PCR plate, pipette 7(l of TE buffer in the wells that will have DNA loaded in them (25 wells for your samples + 8 wells for the concentration standards)
1.6 Pipette 7µl of pre-prepared Ethidium Bromide Mix into each of the well.

1.7 Vortex DNA samples briefly before pipetting.  Pipette 1(l of sample into the wells.  Pipette in the same order as arranged in the Excel sheet.  Store source samples in deli when finished loading.  
1.8 Repeat step 1.7 with the concentration standards.
1.9 Pipette one well with 8ul of TE buffer and 7ul of Ethidium Bromide.  There will be no DNA in this well and this will be used for the background in imaging.

1.10 Cover the plate with a clear seal and carefully vortex.  Quick spin the plate in the centrifuge.  Make sure all the liquid is at the bottom of the well. There should be 15µl total per well.  

1.11 Carefully pipette all 15µl of sample onto a large Petri dish.  Keep track of where you have placed your standards and DNA.  

2. Imaging Samples
2.1 Open up the Quantity One program on the computer in the gel room.  
2.2 Wipe-down the Flour-S MultiImager’s platform with 70% ethanol using Kimwipes.  Do not use paper towel as they can scratch the surface.    
2.3 Place the Petri dish on the center of the imager.  Click on POSITION to see the area the camera will image.  If the Petri dish needs to be centered, carefully center it.  If the Petri dish looks out of focus, adjust the camera to focus.  Make sure to return the camera lens back to original settings after imaging the Petri dish.
2.4 Use the Ethidium Bromide settings for imaging and image for 7 seconds.  Invert the image (under display) so that the spots show as black and the background is white.  This will make it easier to quantify. You can also adjust the brightness by moving the ‘Gamma,’ ‘high,’ and ‘low’ bars on the display window.
2.5 Save the image as the date and image number (e.g.: 7-24-07image404) and export the image to a .tiff file with no overlays and save in Octopus\GenTech\Cloning Technology\LargecloneIsolations\Quantification\year Quantity One Images.  Also print a copy for the Quantification notebook.  
3. Quantifying the DNA samples
3.1 Zoom into the concentration standards on the gel image.
3.2 Click on the Volume tools icon located near the ABC (Text overlay tools) on the task bar.  (Figure 1)
3.3 On the volume tools bar, select the select a contour item icon.  (Figure 2)
3.4 Click and drag the circle around the concentration spots
3.5 For the background sample, click on the spot and a box will appear.  In the volume type, click on background. 

3.6 For the standards, click on the spot. Under volume type, click on standard.  Enter in the concentration of the standard under concentration.  You can rename the label by clicking on Edit User Label and naming the standards 10-80.  
3.7 On the Volume tool menu bar, select the Volume Report Options icon.  (Figure3-4) Make sure that the Local option is checked under Background subtraction method.  Click on Show curve.  Make sure you are using the linear plot (options located on the right side of the curve).  Make sure that the coefficient is greater than 0.95.  The closer to 1, the more accurate your unknown concentrations will be.  (Figure 5)
a. Delete bad standards (any that appear to be too high or too low compared to the others). Bad standards will decrease the coefficient on the standard curve.    
3.8 Once the concentration standard points lie on the best-fit line, click and drag circles around your samples.  You can rename the spots the same way as the standards were renamed in step 3.6. (Figure 6) 

3.9 Click on the Volume Report Options icon.  Click on show curve once more.  The isolated DNA samples will be shown on the standard curve line.  Print this out for the Quantification notebook.  Close the curve window. (Figure 7)

3.10 Back on the Volume Report Options icon.  Under Data to display, click on the options you would like to see such as the concentration and sample name.  Under Font size and Line spacing, choose small.  Click on the done button and print the report for your records. (Figure 8) 
3.11 Copy the concentrations into the Excel sheet from step 1.2. Print a copy of the updated Excel file for your records.  
3.12 Place all printed images together in the Isolations and Quantification folder with the quantification date noted.  Also note what sample species were quantified.  
3.13 If samples are below 20ng/ul, they may have to be centriconed.  If they are too low, fail the sample and re-isolate.  

4. Centricon 
4.1 Place the sample reservoir inside the Filtrate vial with the open end sticking out.  

4.2 Add the DNA to the sample reservoir.  Do not touch the membrane with the pipette tip.  Cap the sample reservoir with the retentate vial.  
4.3 Centrifuge at 5,000 rpm for 20 minutes

4.4 Carefully remove the sample reservoir from the Filtrate vial.  Leave the cap on the reservoir and turn the reservoir upside down.  

4.5 Place the cap side of the reservoir inside the filtrate vial.  

4.6 Centrifuge for 2 minutes at 5,000 rpm.  

4.7 Transfer the recovered DNA from the cap to a clean 1.5 ml eppendorf tube.  Check the volume and add TE buffer to make a total volume of 100-200ul.  

4.8 Re-quantify the centriconed samples.  If they do not pass, fail the sample and re-isolate.  
8. To Pass to Shearing  

9.1 
Resave the Excel file as “text only” file to a temporary folder on Nassau on the Network. 

a. Go to FILE ( select Save As ( select My Network Places ( open tmp on Nassau.

ii.       You may need to ask for access to this folder. 
iii.      Save the file as MM-DD-YY in the Text (Tab delimited) format.
9.3
Upload the file to the Venonat database: 

a. In Venonat, go to the Libraries DB ( click on Concentration Upload File Form ( enter the file name MM-DD-YY.txt
b. Click on UPDATE. Check shearing queue to make sure all samples were passed over.  If a sample did not get passed over, pass the sample by going into Libraries DB( Step 1. query/enter project( enter in the project ID( Click on the library name( under Queue to process select sent to shearing( under the comments report the concentration of the sample and click submit. 
NOTE:  If Nassau is not working or you can not get into the folder, use the following steps to pass the samples:


Go to Libraries DB( Step2. Concentration Queue (Manual Verification) ( Click on library name ( enter in the image number, well number, and concentration and any comments( click submit( Check the shearing queue to make sure all the samples passed

9.4  
Pipette 200μl of the DNA into a fresh tube and pass to the subcloning group by placing the tubes in a box labeled “3kb Shearing” in the top shelf of the -80oC freezer 008 in Room 459. 

NOTE: Make sure you are pipetting from the top of the tube to prevent aliqouting any contaminants that may clog the hydroshear machine in the later steps. 

9.5 
Any remaining DNA in the original tube can be reracked in the Rm139 DNA freezer.  It may be necessary to go back to this DNA if there are problems with shearing.  
Reagent/Stock Preparation

Ethidium Bromide Mix
1999ul of TE buffer
1ul of Ethidium Bromide
Lamda DNA Concentration Standards

10ng/μl, 20ng/μl, 30ng/μl, 40ng/μl, 50ng/μl, 60ng/μl, 70ng/μl, 80ng/μl

Lambda DNA (500μg/ml) Serial Dilutions

	Desired concentration(μg/ml)
	200
	150
	120
	100
	80
	70
	60
	50
	40
	30
	20
	10

	Initial concentration to use(μg/ml)
	500
	200
	150
	120
	100
	80
	70
	60
	50
	40
	30
	20

	Quantity of initial standard*
	300
	675
	740
	750
	720
	700
	600
	500
	400
	300
	200
	100

	TE to add*
	450
	225
	185
	150
	180
	100
	100
	100
	100
	100
	100
	100

	Quantity of new standard made*
	750
	900
	925
	900
	900
	800
	700
	600
	500
	400
	300
	200

	Final Quantity*
	75
	160
	175
	180
	200
	200
	200
	200
	200
	200
	200
	200


* All units are in μl

SOP Approval

	DEPARTMENT
	APPROVED BY
	DATE

	Lab Supervisor
	
	

	Research & Development
	
	

	Instrumentation
	
	

	QC
	
	

	Purchasing
	
	

	EH & S
	
	

	Informatics
	
	

	Seq Assessment & Analysis
	
	

	Dept Head of Prod Seq
	
	


Appendix A

Table 1. Concentration Gel Excel File. 
	Lib. Id
	Project
	Library
	Gel
	Well
	BAC Conc.
	

	
	
	
	
	
	
	

	52505
	4075123
	FNHU
	401
	1
	44.46
	

	52509
	4075124
	FNHZ
	401
	2
	39.06
	

	52506
	4075125
	FNHW
	401
	3
	31.97
	

	52507
	4075126
	FNHX
	401
	4
	28.69
	

	52504
	4075127
	FNHT
	401
	5
	37.24
	

	52508
	4075128
	FNHY
	401
	6
	49.46
	

	52514
	4075135
	FNIG
	401
	7
	29.58
	

	52511
	4075136
	FNIB
	401
	8
	26.72
	

	52518
	4075137
	FNIO
	401
	9
	25.32
	

	52510
	4075138
	FNIA
	401
	10
	43.21
	

	52515
	4075139
	FNIH
	401
	11
	47
	

	52513
	4075140
	FNIF
	401
	12
	41.59
	

	52517
	4075141
	FNIN
	401
	13
	58.15
	

	52516
	4075142
	FNII
	401
	14
	50.4
	

	52512
	4075143
	FNIC
	401
	15
	25.42
	

	52082
	4043793
	FIAP
	401
	16
	38
	

	52115
	4043836
	FICO
	401
	17
	28.12
	

	52114
	4043835
	FICN
	401
	18
	20.61
	

	52130
	4043841
	FIFI
	401
	19
	22.54
	

	52131
	4043842
	FIFN
	401
	20
	14.33
	centricon

	52062
	4043776
	FHZI
	401
	21
	8.03
	centricon

	52166
	4043877
	FIHO
	401
	22
	19.88
	

	52167
	4043878
	FIHP
	401
	23
	11.22
	centricon

	52168
	4043879
	FIHS
	401
	24
	20.01
	


Figure 1. Quantity One software Volume Tools box (next to the ABC on the task bar, looks like a two infused circles) circled in red.
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Figure 2. Image of spot test samples.  Contour tool used to circle the spots is circled in red
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Figure 3. The standards have all been outlined by the contour tool and names and concentrations are given.  The volume report tool is circled in red
[image: image3.png]Quantity One
ne Band Melch Volme Anclysis Reports Window Hel

I3 Selet Tool | Paste Overlays From Oveslays Clpkoard. {ZT (22 23 12)

Volume Tools

DEREEN





Figure 4. The volume report tool sends you to the volume report options.  Make sure Local is selected in the Background Subtraction Method.  
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Figure 5. By clicking on the Show curve in Figure 4, you are able to see the standard curve.  Check the coefficient and make sure its as close to 1 as possible.  
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Figure 6. Click on the contour tool again and create circles around all of the isolated DNA samples.
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Figure 7. Print out the graph of the standards and where the isolated DNA samples fall on the curve
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Figure 8: Print out the report of the concentrations for your records 
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