Page 18 of 20


Object:  		STANDARD OPERATING PROCEDURE

Document title:  	16 S Metagenomic Sequencing Library Preparation 
	
Version: 		0.1

Department:		IKBM
Author:		Inga Leena Angell/Technician
Date: 			10.05.16
Reviewed by:		Knut Rudi


			
	
	


[bookmark: _Toc252269983]1 	Purpose 
The purpose of the present Standard Operating Procedure (SOP) is to describe the standard workflow of the preparation of a 16S rRNA gene amplicon library for sequencing on a MiSeq platform (Illumina) using V3 sequencing chemistry with 300 base pairs paired-end reads.
 

[bookmark: _Toc252269986]2 	Procedure


2.1	Consumables

Table 2.1 Overview of consumables.
	Item
	Supplier
	Reference

	Microbial Genomic DNA (1-100 ng/µl)
	
	

	5x HOT FIREPol® 
Blend Master Mix Ready to Load
	Solis BioDyne
	

	5x FIREPol® Master Mix Ready to Load

	Solis BioDyne
	

	2x EvaGreen Supermix
	Bio-Rad
	

	PCR grade water
	General Supplier
	

	96-well 0.2 ml PCR plates
	General Supplier
	

	PRK341 Forward primer
	Thermo Fisher 
	(Yu, Lee et al. 2005)

	PRK806 Reverse primer
	Thermo Fisher 
	(Yu, Lee et al. 2005)

	Illumina primers
	Thermo Fisher
	See appendix 1

	Illumina Colony primers
	Thermo Fisher
	

	Freshly prepared 80% ethanol
	
	

	Eva green droplet generator oil
	Bio-Rad
	

	AMpure XP beads
	Beckman Coulter
	

	Nunc 96 well Nontreated Black Microwell plate
	Thermo Fisher
	

	Tips for biomek
	Nerliens Meszansky
	

	Standard tips and tubes
	General Supplier
	






2.2	Equipment
	Equipment
	Supplier

	Biomek 3000
	Beckman Coulter

	ddPCR droplet generator QX200
	Bio-Rad

	ddPCR droplet reader QX200
	Bio-Rad

	EpMotion 5070
	Eppendorf

	Qubit fluorometer
	Thermo Fisher

	Cambrex – FLX 800 CSE
	

	PCR instrument
	General supplier

	Standard equipment (vortex, micropipettes etc.)
	General supplier





2.3 	First stage PCR (Amplicon PCR)

Make a reaction cocktail of all components except template DNA by using the table below. Vortex gently to mix well.


	Reagent
	Initial conc.
	Final conc.
	Volume for 1 rxn (µl)

	5x HOT FIREPol® 
Blend Master Mix Ready to Load
	5x
	1x
	5

	Forward primer
	10 µM
	0.2 µM
	0.5

	Reverse primer
	10 µM
	0.2 µM
	0.5

	Nuclease-free water
	NA
	NA
	17

	Template DNA
	
	1 – 100 ng
	2

	Final volume
	
	
	25




Dispense 23 µl of the reaction cocktail in each well/tube, and add template DNA to complete the PCR reaction mix. Briefly centrifuge the tube/plate to collect contents to the bottom of each well.   



Amplify PCR product using the following program: 
x 30

	95 °C
	15:00

	95 °C
	00:30

	50 °C
	00:30

	72 °C
	00:45

	72 °C
	7:00

	4 °C
	∞

	
	



Check the PCR product (≈ 466 bp) on 1 % Agarose gel. 



2.4 	PCR Clean up 

Clean up PCR product using AMPure XP beads. Transfer 10µl of PCR product to a new plate for this step. Use the Biomek3000 robot with 1,0X volume of beads to volume of DNA sample (10µl PCR product and 10µl Ampure bead solution). See “Protocol for ampure purification on Biomek 3000” (Appendix 3).



2.5 	Second stage PCR (Index PCR) 

Make a set-up of which primer-combinations to be used in each sample. There are 16 forward and 36 reverse primers, making a total of 16*36 = 576 possible combinations (Primers in Appendix 1). Each combination should be present only once. 


Make a reaction cocktail of all components except template DNA and primers by using the table below. Vortex gently to mix well.



	Reagent
	Initial conc.
	Final conc.
	Volume for 1 rxn (µl)

	5x FIREPol® Master Mix Ready to Load

	5x
	1x
	5

	Forward primer
	1 µM
	0.2 µM
	5

	Reverse primer
	1 µM
	0.2 µM
	5

	Nuclease-free water
	NA
	NA
	9

	Template DNA
	
	7.5 – 150 ng
	2

	Final volume
	
	
	24




Dispense 14 µl of the reaction cocktail into each tube/well and add primers and template DNA. For dispense of the primers by using the Eppendorf epMotion 5070 robot, see “Index PCR setup using the Eppendorf epMotion 5070” protocol. 


Amplify fragments by using the following program: 

X12

	95 °C
	5:00

	95 °C
	00:30

	55 °C
	01:00

	72 °C
	00:45

	72 °C
	7:00

	4 °C
	∞




Check the PCR product (≈ 594 bp) on 1 % agarose gel. 




2.6	 Quantification and normalization

Quantify DNA concentrations of index PCR products by Qubit measurements using     Cambrex- FLX 800 CSE including a standard curve. See “Measuring DNA concentration with Cambrex – FLX 800 CSE” protocol.

Measuring DNA concentration with Cambrex – FLX 800 CSE

1. Start by making standards for standard-curve:
Dilute λ DNA Standard 100 µg/ml in TE buffer to 50 ng/µl, 10 ng/µl, 1 ng/µl.  

2. Make Qbit Working Solution by diluting 1:200 Qubit dsDNA HS Reagent in Qubit dsDNA HS Buffer. * Include five Standard Assay wells in calculation. 
3. Add 70 µl of Working Solution to each well. 
4. Add 2 µl of sample DNA to each sample well in the PCR strip (total volume of 72 µl) 
5. Add 2 µl of appropriate standard to standard wells:  
TE buffer		  0 ng/µl
λ DNA Standard 	1 ng/µl
λ DNA Standard 	10 ng/µl
λ DNA Standard 	50 ng/µl

6. Transfer to a Nunc 96 well Nontreated Black Microwell plate.
Turn on Cambrex – FLX 800 CSE machine and place the Nunc plate in the machine (*don’t forget to take of lid).

Open KC4 program. 
Press Protocol 	 Open               qbitKRU
Press New
Press Read                    You might have to repeat steps a few times until machine can perform      Press Start Reading        readings

Mark values and copy them into a Notepad/Excel sheet. Save to memory stick.
Make a standard curve (fluorescence values vs. concentration). Trend analysis of the standard curve linear regression can be used to calculate ng/µl concentration of each sample. 
 
Pool the samples according to the concentrations.  Use a cut off value in the higher part of your concentration rage which corresponds to =1µl of sample. Calculate from this concentration how many µl you need from each of the other samples to equal your cut off concentration. (cut-off concentration / concentration in sample). Do not take more than 10µl or less than 1µl from a sample even though the calculations say so. This is a rough way of normalizing, but works ok.

Make an excel sheet with your sample volumes and upload to the Biomek robot. NB! Use old version of excel (97) and save as a .csv file. Use template format “Normaliseringsmal”.

Normalize and pool index PCR products using the Biomek robot with the following protocol: “Protocol for normalization on Biomek of quantified 16s Sample” (Appendix 4).



2.7 	Clean up of pooled Library

Perform clean-up of the pooled library by following the Ampure protocol given below.


Ampure protocol:
Preparation
Bring the AMPure XP beads to room temperature.

[image: ]
NOTE
Always prepare fresh 80% ethanol for wash steps. 
Ethanol can absorb water from the air affecting your results.

Transfer 150 μl (or less) of the PCR product from the pooled sample to a new Eppendorf tube.
Vortex the AMPure XP beads for 30 seconds to ensure that the beads are evenly dispersed. 
Add 0,8X μl of AMPure XP beads to the eppendorf tube and gently pipette mix up and down 10 times. Not on magnet.
Incubate at room temperature for 5 minutes. 
Place the tube on a magnetic stand for 2 minutes or until the supernatant has cleared.
With the tube on the magnetic stand, carefully remove and discard the supernatant. 
[image: ]NOTE
If any beads are inadvertently aspirated into the tips, dispense the beads back to the plate and let the plate rest on the magnet for 2 minutes and confirm that the supernatant has cleared.

With the tube on the magnetic stand, wash the beads with freshly prepared 80% ethanol as follows:
Add 200 μl of freshly prepared 80% ethanol to each sample well. You should not resuspend the beads at this time.
Incubate the tube on the magnetic stand for 30 seconds.
Carefully remove and discard the supernatant.
With the tube on the magnetic stand, perform a second ethanol wash as follows:
Add 200 μl of freshly prepared 80% ethanol to each sample well.
Incubate the plate on the magnetic stand for 30 seconds.
Carefully remove and discard the supernatant.
Remove excess ethanol.
With the tube still on the magnetic stand, allow the beads to air-dry for 15 minutes.
Remove the tube from the magnetic stand. Add 40 μl of Tris/ PCR water and gently pipette mix up and down 10 times.
Incubate at room temperature for 2 minutes.
Place the tube on the magnetic stand for 2 minutes or until the supernatant has cleared.
Label a new Eppendorf tube – cleaned pooled amplicon library 16S Illumina.
Carefully transfer 35 μl of the supernatant to the new tube.


Check cleaned product and supernatant on 1% agarose gel. Band size should be around 550-600 bp.

Freeze a part of the sample for sequencing and use another part for quantification (5 µl needed for quantification by ddPCR/qPCR) (see step 2.9). This ensures that the sample for sequencing only is thawed once before sequencing.

2.8 	Quantification of amplicons in library

Quantify amplicons in the pooled library by one of the two options:

1)  ddPCR using Illumina colony amplification primers 

Dilute the pooled library sample accordingly:
	Sample
	PCR Water
	Dilution

	5 µl
	495 µl
	10-2

	5 µl
	45 µl
	10-3

	5 µl
	45 µl
	10-4

	5 µl
	45 µl
	10-5

	5 µl
	45 µl
	10-6

	5 µl
	45 µl
	10-7

	5 µl
	45 µl
	10-8

	5 µl
	45 µl
	10-9



Make following mastermix for eight samples:
	Reagent 
	Initial conc.
	Final conc. 
	Vol/rxn (µl)

	2 x EvaGreen supermix
	2x
	1x
	10

	Illumina colony Forward primer
	10µM
	0.2 µM
	0.4

	Illumina colony Reverse primer
	10 µM
	0.2 µM
	0.4

	DNA template
	
	
	2

	PCR water
	
	
	7,2

	Total
	
	
	20



Include dilutions 10^-3 – 10^-9 and a negative control on the cartridge (8 samples in total).
Transfer 20µl to the ddPCR droplet maker. Follow instructions from Bio-Rad. 

Run PCR with the following parameters:40 ×

	Degrees   °C
	Time 

	95 °C
	5 min

	95 °C
	30 sec

	60 °C
	30 sec

	72 °C
	45 sec

	4 °C
	5 min 

	90 °C
	5 min

	4 °C
	∞



2)  qPCR with PerfeCta NGS Quantification Kit for Ilumina sequencing platforms (Quanta BioSciences). Follow the recommendations given in the Kit.

Calculate concentration of the pooled sample and dilute to a 4 nM concentration. This should be done the same day as the loading of MiSeq.



[bookmark: _GoBack]2.9 	Loading of MiSeq
As described in page 17-19 in the “16 S Metagenomic Sequencing Library Preparation” protocol” (Attachment 2) From:(http://support.illumina.com/content/dam/illumina-support/documents/documentation/chemistry_documentation/16s/16s-metagenomic-library-prep-guide-15044223-b.pdf)
NB: Remember to spike sample with 15 % PhiX control, not 5% as written in the Illumina protocol.



[bookmark: _Toc252269987]3	Appendices 
Attachment 1: List of primers used in the protocol
Attachment 2: Library Denaturing and MiSeq Sample loading
Attachment 3: Appendix 3: Ampure purification on Biomek 3000
Attachment 4: Normalization of samples with Biomek3000
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Appendix 1 : List of primers used in the protocol


PRK primers targeting prokaryotic 16S rRNA gene:
Forward (PRK341F) (5’ – 3’): CCTACGGGRBGCASCAG 
Reverse (PRK806) (5’ – 3’): GGACTACYVGGGTATCTAAT


PRKillumina primers: Forward (PRKi F) (5’ – 3’):
1. aatgatacggcgaccaccgagatctacactctttccctacacgacgctcttccgatctagtcaaCCTACGGGRBGCASCAG
2. aatgatacggcgaccaccgagatctacactctttccctacacgacgctcttccgatctagttccCCTACGGGRBGCASCAG
3. aatgatacggcgaccaccgagatctacactctttccctacacgacgctcttccgatctatgtcaCCTACGGGRBGCASCAG
4. aatgatacggcgaccaccgagatctacactctttccctacacgacgctcttccgatctccgtccCCTACGGGRBGCASCAG
5. aatgatacggcgaccaccgagatctacactctttccctacacgacgctcttccgatctgtagagCCTACGGGRBGCASCAG
6. aatgatacggcgaccaccgagatctacactctttccctacacgacgctcttccgatctgtccgcCCTACGGGRBGCASCAG
7. aatgatacggcgaccaccgagatctacactctttccctacacgacgctcttccgatctgtgaaaCCTACGGGRBGCASCAG
8. aatgatacggcgaccaccgagatctacactctttccctacacgacgctcttccgatctgtggccCCTACGGGRBGCASCAG
9. aatgatacggcgaccaccgagatctacactctttccctacacgacgctcttccgatctgtttcgCCTACGGGRBGCASCAG
10. aatgatacggcgaccaccgagatctacactctttccctacacgacgctcttccgatctcgtacgCCTACGGGRBGCASCAG
11. aatgatacggcgaccaccgagatctacactctttccctacacgacgctcttccgatctgagtggCCTACGGGRBGCASCAG
12. aatgatacggcgaccaccgagatctacactctttccctacacgacgctcttccgatctggtagcCCTACGGGRBGCASCAG
13. aatgatacggcgaccaccgagatctacactctttccctacacgacgctcttccgatctactgatCCTACGGGRBGCASCAG
14. aatgatacggcgaccaccgagatctacactctttccctacacgacgctcttccgatctatgagcCCTACGGGRBGCASCAG
15. aatgatacggcgaccaccgagatctacactctttccctacacgacgctcttccgatctattcctCCTACGGGRBGCASCAG
16. aatgatacggcgaccaccgagatctacactctttccctacacgacgctcttccgatctcaaaagCCTACGGGRBGCASCAG
Reverse (PRKi R) (5’ – 3’):
1. caagcagaagacggcatacgagatCGTGATgtgactggagttcagacgtgtgctcttccgatctGGACTACYVGGGTATCTAAT
2. caagcagaagacggcatacgagatACATCGgtgactggagttcagacgtgtgctcttccgatctGGACTACYVGGGTATCTAAT
3. caagcagaagacggcatacgagatGCCTAAgtgactggagttcagacgtgtgctcttccgatctGGACTACYVGGGTATCTAAT
4. caagcagaagacggcatacgagatTGGTCAgtgactggagttcagacgtgtgctcttccgatctGGACTACYVGGGTATCTAAT
5. caagcagaagacggcatacgagatCACTCTgtgactggagttcagacgtgtgctcttccgatctGGACTACYVGGGTATCTAAT
6. caagcagaagacggcatacgagatATTGGCgtgactggagttcagacgtgtgctcttccgatctGGACTACYVGGGTATCTAAT
7. caagcagaagacggcatacgagatGATCTGgtgactggagttcagacgtgtgctcttccgatctGGACTACYVGGGTATCTAAT
8. caagcagaagacggcatacgagatTCAAGTgtgactggagttcagacgtgtgctcttccgatctGGACTACYVGGGTATCTAAT
9. caagcagaagacggcatacgagatCTGATCgtgactggagttcagacgtgtgctcttccgatctGGACTACYVGGGTATCTAAT
10. caagcagaagacggcatacgagatAAGCTAgtgactggagttcagacgtgtgctcttccgatctGGACTACYVGGGTATCTAAT
11. caagcagaagacggcatacgagatGTAGCCgtgactggagttcagacgtgtgctcttccgatctGGACTACYVGGGTATCTAAT
12. caagcagaagacggcatacgagatTACAAGgtgactggagttcagacgtgtgctcttccgatctGGACTACYVGGGTATCTAAT
13. caagcagaagacggcatacgagatTTGACTgtgactggagttcagacgtgtgctcttccgatctGGACTACYVGGGTATCTAAT
14. caagcagaagacggcatacgagatGGAACTgtgactggagttcagacgtgtgctcttccgatctGGACTACYVGGGTATCTAAT
15. caagcagaagacggcatacgagatTGACATgtgactggagttcagacgtgtgctcttccgatctGGACTACYVGGGTATCTAAT
16. caagcagaagacggcatacgagatGGACGGgtgactggagttcagacgtgtgctcttccgatctGGACTACYVGGGTATCTAAT
17. caagcagaagacggcatacgagatCTCTACgtgactggagttcagacgtgtgctcttccgatctGGACTACYVGGGTATCTAAT
18. caagcagaagacggcatacgagatGCGGACgtgactggagttcagacgtgtgctcttccgatctGGACTACYVGGGTATCTAAT
19. caagcagaagacggcatacgagatTTTCACgtgactggagttcagacgtgtgctcttccgatctGGACTACYVGGGTATCTAAT
20. caagcagaagacggcatacgagatGGCCACgtgactggagttcagacgtgtgctcttccgatctGGACTACYVGGGTATCTAAT
21. caagcagaagacggcatacgagatCGAAACgtgactggagttcagacgtgtgctcttccgatctGGACTACYVGGGTATCTAAT
22. caagcagaagacggcatacgagatCGTACGgtgactggagttcagacgtgtgctcttccgatctGGACTACYVGGGTATCTAAT
23. caagcagaagacggcatacgagatCCACTCgtgactggagttcagacgtgtgctcttccgatctGGACTACYVGGGTATCTAAT
24. caagcagaagacggcatacgagatGCTACCgtgactggagttcagacgtgtgctcttccgatctGGACTACYVGGGTATCTAAT
25. caagcagaagacggcatacgagatATCAGTgtgactggagttcagacgtgtgctcttccgatctGGACTACYVGGGTATCTAAT
26. caagcagaagacggcatacgagatGCTCATgtgactggagttcagacgtgtgctcttccgatctGGACTACYVGGGTATCTAAT
27. caagcagaagacggcatacgagatAGGAATgtgactggagttcagacgtgtgctcttccgatctGGACTACYVGGGTATCTAAT
28. caagcagaagacggcatacgagatCTTTTGgtgactggagttcagacgtgtgctcttccgatctGGACTACYVGGGTATCTAAT
29. caagcagaagacggcatacgagatTAGTTGgtgactggagttcagacgtgtgctcttccgatctGGACTACYVGGGTATCTAAT
30. caagcagaagacggcatacgagatCCGGTGgtgactggagttcagacgtgtgctcttccgatctGGACTACYVGGGTATCTAAT
31. caagcagaagacggcatacgagatATCGTGgtgactggagttcagacgtgtgctcttccgatctGGACTACYVGGGTATCTAAT
32. caagcagaagacggcatacgagatTGAGTGgtgactggagttcagacgtgtgctcttccgatctGGACTACYVGGGTATCTAAT
33. caagcagaagacggcatacgagatCGCCTGgtgactggagttcagacgtgtgctcttccgatctGGACTACYVGGGTATCTAAT
34. caagcagaagacggcatacgagatGCCATGgtgactggagttcagacgtgtgctcttccgatctGGACTACYVGGGTATCTAAT
35. caagcagaagacggcatacgagatAAAATGgtgactggagttcagacgtgtgctcttccgatctGGACTACYVGGGTATCTAAT
36. caagcagaagacggcatacgagatTGTTGGgtgactggagttcagacgtgtgctcttccgatctGGACTACYVGGGTATCTAAT
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Colony primers (5’ – 3’) targeting All tagged DNA fragments after indexing PCR: 
IlluminaColonyF: AATGATACGGCGACCACCGAGATCT
IlluminaColonyR:  CCAGCAGAAGACGGCATACGAGAT




Appendix 2: Library Denaturing and MiSeq Sample loading
From  http://support.illumina.com/content/dam/illumina-support/documents/documentation/chemistry_documentation/16s/16s-metagenomic-library-prep-guide-15044223-b.pdf
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Appendix 3: Ampure purification on Biomek 3000


Appendix 4: Normalization of samples with Biomek3000
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Protocol for ampure purification on Biomek 3000
Protocol suited for automatically cleaning up large amount of 16s samples

1. Open Biomek software and open Ampure cleanup exp (under Methods< Kristian)
2. place rack tools, reservoirs, tip boxes etc. on the workspace according to picture 1.
3. Add reagents to the reservoir as illustrated below

*Add 30000 *Fill up with at least * Fill the reservoir * Waste goes here.
ul of 80% 2000 ul of at least half full Must be emptied
ethanol resuspended ampure. with lab grade between runs!!

(if running more than one water

plate, ampure can be stored
in the reservoir in the fridge)

96 well plate
containing 10 ul of
DNA template in each
well goes here (NB!
there must always be
a 96 well flat plate
underneath asa
supbport)

An empty 96 well plate
goes here (for transfer
of purified eluate). A
96 well flat plate must
be placed underneath
as support.

Pic. 1: This is the setup for reagents, tips etc. on the workspace

3. Power up the robot. Remember to "Home all axes" before running the program
(Instrument < home all axes).

4. Press the start ©  button, confirm that the setup matches. The robot can be paused or
panic stopped (from the machine) at any time and resumed from the last point in case of
failures etc.

The robot performs the following tasks:

1. Adds 10 ul of ampure (1:1) in each well.

2. Incubates for 5 minutes, moves plate to magnet, incubates for 2 minutes and removes supernatant to
waste.

3. Wash step one; adds 100 ul of etoh, incubates for 30 sec and removes etoh.

4. Wash step 2 repeats step 3, but includes an additional step for removing all etoh.

5. Samples air dries for 30 minutes.

6. Eluation; Plate is removed from the magnet, and 20 ul of water is added. Incubates for 2 minutes, moves
plate back to the magnet and incubates for 5 minutes.

7. Transfers 16 uL of eluate to final plate. Done
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Protocol for normalization on Biomek of quantified 16s Samples

1. Calculate average DNA concentrations using quantification method of choice.

2. Put concentration data (volume) under the volume column in the excel template sheet
found in the Krister biomek folder on the computer desktop (normalization template).
Maximum amount is 20 ul. (NB! The software reads wells row-wise; That is from left to
right). The software doesn’t read older excel file, but storing csv-files on the Biomek-
computer works fine.

3. Save the file as csv (comma separated) file.

4. Open biomek software and "Normalization direct transfer" (under methods< Kristian)
5. Place rack tools, tip boxes etc. according to picture 1:

Placea 1,5 mL 96 plate well with purified DNA
fependorftube goes here. (a 96 well flat bottom
in the first plate must be placed

holder of the underneath

tube rack

Pic. 1: Setup on the workspace

6. Point the softw the path were the csv file was stored (see picture 2), and make
sure everything is set up according
to picture

> 0 o
7 u Start Use pod m for transfer.
ﬁ Instrument Setup # Tip Handing

v Load ITipbox‘l EI tips and Iunload them ZI when the transfer is done.
I™ wash tips with |2 mL of spstem liquid after dispensing {1 mi towaste,

[V Change tips between transfers.

/ File Properties
File Name |C:\Documents and Settings\administrator\Desktophl

ﬁ]‘ Load Tool: P20

Example data (file will be read again when the method is run): [V File has a header row
Source | Source\well | Dest Destiwell |Volume = first 9 rows are
Template |1 :
Template 2 SegPlate 1 18 ‘ shown n the
Template 3 SeqPlate 1 100 SO ftwar e
Temnlate 4 GenPlata 1 ) ;l

[V File specifies source position in column Source vl

File contains source well information in column ISourceWell vl
[V File specifies destination position in column IDest vl
[V File contains destination well information in column[m
[V File contains volume information in column I\l’olume vl

¥ Skip zero volume transfers

+ Dispense upto |1 ﬁlime per draw. Advanced..

¢ Aspirate at most |0 L per transfer for repeated dispensing.

¥ Transter Details

pic. 2: Window with transfer details

7. Remember to "home all axes" (Instrument < home all axes) first. Press start © ; The
robot now transfers liquids from the plate to the tube.

Excel data. Only the
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