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                  Custom Amplicon Protocol
 
Version Number: 		v 3.0
Version 1.0 Start Date:		07/08/19
Version 2.0 Start Date:		04/08/21
Version 3.0 Start Date:		07/18/23



Summary

This protocol outlines the MU Genomics Core process for the preparation and sequencing of custom amplicon libraries generated with unique dual index primers using a tailed primer approach.  

· The version 2.0 update includes the change to Thermo Scientific (#AB-0558) tape for plate sealing.  A better seal is obtained than the previously used Bio-Rad foil seal.
· The version 3.0 update includes the transition to Illumina unique, dual indexes (UDI).  The update also documents the use of the Perkin Elmer Sciclone robotic platform for broadcasting of the primer sets to 96-well plates. 



Primer Design and Dilution

The custom amplicon primer design is discussed in appendix A.  Primer sets are ordered from IDT in 96-well, v-bottomed plate format.  Primers are synthesized using the Ultramer Oligo service and standard desalting purification.  A yield guarantee of 4 nM is requested.  The primers will be mixed and re-suspended in IDTE buffer pH8.0 (10 mM Tris-HCl, 0.1mM EDTA); final volume and concentration are 40ul and 100uM (each primer).

Broadcast forward and reverse primers set for storage:
1. Sciclone program for broadcasting of individual primers is “IDT Stock Plate Broadcast”.
2. [bookmark: _Hlk68794262][bookmark: _Hlk68794206][bookmark: _Hlk68793048]Add 80 μl of nuclease free water, mix well.  Broadcast 6.9 μl each of primer set (33.3 μM) to Perkin Elmer 96-well hard-shell plates (#6008870).  Confirm all 96 wells have equal volume of primers.  Seal the plates with Thermo Scientific (#AB_0558) seal.   Use thermal cycler with top bonnet set at 105oC to assist better sealing.  Store at -20oC.

Preparation of custom amplicon PCR plates with primer set:
1. Sciclone program for broadcasting of individual primers is “16S Primer Broadcast”.
2. Take one custom amplicon primer set plate from freeze, thaw at room temperature.  Centrifuge shortly. Put the plates in Eppendorf PCR cycler for 5 minutes with the following condition: block temperature at 20oC with heated lid at 104oC.  Then centrifuge shortly again.
3. Start with 120 μl of nuclease free water in position D4 of deck.  Robotics will transfer 103.4 μl to each well of the primer set plate (position D2) and mix well.
4. Broadcast 5 μl from the primer set stock plate to a Perkin Elmer 96-well hard-shell plates (#6008870).  There will be sufficient volume to prepare 20 plates.  Confirm all 96 wells have equal volumes of primers.  Seal the plates with Thermo Scientific (#AB_0558) seal.   Use thermal cycler with top bonnet set at 105oC to assist better sealing.  Store at -20oC.   These are the Custom PCR working plates containing both Forward and Reverse primers.  Plate should be labeled as “Custom PCR MM/DD/YY”.







Researcher Submission Guidelines (96-well plate)
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]
1. Samples are to be submitted in a 96-well plate at a concentration of 1 ng/ul in 10 mM Tris-Cl buffer (pH 8.5, or EB buffer from Qiagen) at a volume of 20 μl.

2. Researchers will complete and submit a Custom Amplicon Submission Form (form in excel format provided by Genomics Core) with sample names corresponding to well position.

3. The DNA Core will return unused portion of the samples to the researcher upon request.  


Protocols


Library Amplification

Second round PCR reaction incorporates the full Illumina adapter sequence and indexes using the following protocol.

General PCR Notes:
· Final template amount is ~10 ng.
· Final reaction volume is 50 μl. 

Reaction Set-up:
1. Prepare the Master Mix.  Master Mix volume should be sufficient to add 11.5μl to each reaction. Add each of the following and mix well.
· 5x buffer: 1056 μl
· 10mM dNTP: 105.6 μl
· Phusion Polymerase: 52.8 μl

2. To a 96-well plate (Perkin Elmer 96-well hard-shell plate, #6008870) pre-loaded with forward and reverse primers at 2 μM concentration in 10ul,  transfer 10 ul of template for a total amount of 10ng.
3. Add 11.5 μl of master mix from step 1.   Adjust final volume to 50 μl.
4. Seal the plate with PCR seal from Fisher (Cat #08408240).


Cycling Parameters:  PHUSION 2 ROUND

	Cycle Step
	Temp
	Time
	Cycles

	Initial Denaturation
	98oC
	3 min
	1

	Denaturation
	98oC
	15s
	6

	Annealing
	55oC
	30 sec
	

	Extension
	72oC
	45 sec
	

	Final Extension
	72oC
	7 min
	1

	 
	4oC
	hold
	








[bookmark: _Hlk143765273]Post-Amplification Purification

Reagents:
Axygen* AxyPrep Mag* PCR Clean-up Kits (MAG-PCR-CL)
80% Ethanol
Qiagen EB Buffer

Notes:
Prior to use, allow Axygen AxyPrep Mag PCR Clean-up beads to warm to room temperature.
Performing clean-up in 8-strip tubes or plate with multi-channel pipette works well. 

Pooling the 96 well PCR reactions:  Use 8-channel pipette, pipette 10 μl from each well of the PCR plate to a 8-well strip tube, then combine the content from all the 8-strip tubes and mix well.  Transfer 60 μl to a 0.2ml tube.
Protocol:
1. Vortex the AxyPrep Mag beads until they are well dispersed, then add 51 μl (amount of beads will depend on final fragment size) of the mixed AxyPrep Mag beads to the tube containing 60 μl of pooled PCR amplified library. Gently pipette the entire volume up and down 10 times to mix thoroughly.
2. Incubate the tubes at room temperature for 5 minutes.
3. Place the tubes on the magnetic stand at room temperature for 5 minutes or until the liquid appears clear.
4. Remove and discard supernatant from each tube.

	Note: Leave the tubes on the magnetic stand while performing the following 80% EtOH wash steps.

5. With the tubes remaining on the magnetic stand, add 200 μl of freshly prepared 80% EtOH to each tube without disturbing the beads.
6. Incubate the tubes at room temperature for 30 seconds, then remove and discard all the supernatant from each tube.
7. Repeat steps 5 and 6 once for a total of two 80% EtOH washes.
8. While keeping the tubes on the magnetic stand, let the samples air dry at room temperature for 5 minutes and then remove the tubes from the magnetic stand. 

	Note: It helps speed up the drying time by ensuring there is no residual ethanol remaining in the tube by
spinning shortly and remixing ethanol with 10 μl pipette.

9. Resuspend the dried pellet in each tube with 53 μl EB Buffer. Vortex of pipette to mix
10. Incubate the tubes at room temperature for 5 minutes.
11. Place the tubes on the magnetic stand at room temperature for 2-5 minutes or until the liquid appears clear.
12. Transfer 50 μl of the clear supernatant to a new tube.


SAFE STOPPING POINT
If you do not plan to proceed with quantitation or library validation the protocol can be safely stopped here. Store amplicons at -20°C.

Amplicon Library Quantitation

Amplicon library concentrations are measured using a Qubit assay. 


Fragment Sizing of Amplicon Library

Fragment size determination is required to properly calculate the nM amount.  Use the Agilent Fragment Analyzer and the manufacturer recommended method for making this determination. 



Amplicon Library Dilution

The size and concentration information determined in the previous sections will be used to prepare a 5nM working stock dilution (20-30μl) of each amplicon library.
· Dilutions should be made with buffer EB (10mM TrisHCl, pH8)+0.1%Tween20
· Researcher are encouraged to use the Eppendorf DNA LoBind tubes (0.5 ml) to minimize loss due to absorption of the DNA material to the tube wall.

Example Calculations:
	A library has the following sizing and concentration.
[image: calculation1]

[image: Copy of calculation1]
[image: Copy (2) of calculation1]

[image: Copy (3) of calculation1]

To make 30ul of 10nM working stock:  138 nM x V = 30 ul x 10 nM
			  	                   V = 2.2 ul + 27.8 ul EB buffer

[bookmark: _Hlk143765317][bookmark: _Hlk143765503]Use Qubit assay to measure concentration of diluted sample for accurate nM concentration.




























Appendix A

OVERALL DESIGN CONSIDERATIONS:
· Primers utilize the Illumina adapter sequence with standard Illumina sequence primer.  Illumina Read 1, Read 2 and Index primers use will allow for the spike-in of the Illumina prepared library of the PhiX phage genome to introduce base complexity at each read cycle.  Optimal spike-in percentage is 15%.
· Illumina TruSeq DNA unique, dual indexing used.
· Amplicon size to be ~430 bases; insert size (minus 121 base adapter sequence) is ~300 bases.
PRIMER SEQUENCES:
1. Lowercase letters denote adapter sequences necessary for binding to the flow cell
1. Underlined lowercase are binding sites for the Illumina sequencing primers
1. The [i5] and [i7] refer to the IDT for Illumina UD index system (10 base).  Plate D/Set 4 Index adapters are used in this design.
1. Sequence of uppercase “N’s” are loci specific region of round 1 primers.


Round 1 Forward Primer:  5’-acactctttccctacacgacgctcttccgatct NNNNNNNNNNN-3’

Round 1 Reverse Primers:  5’-gtgactggagttcagacgtgtgctcttccgatct NNNNNNNNNNN-3’



Round 2 FORWARD Primer: 5’-aatgatacggcgaccaccgagatctacac[i5]acactctttccctacacgacgctcttccgatct-3’ 

Round 2 REVERSE Primer: 5’-caagcagaagacggcatacgagat[i7]gtgactggagttcagacgtgtgctcttccgatct-3’
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