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Dan
Sticky Note
Note that I don't actually buy this kit. I buy the components for the end repair, A-tailing and ligation steps separately.
Bioo. Sci. sells these components as "Modules".

I use a PCR kit from KAPA called "HiFi".


TABLE OF CONTENTS

GENERAL INFORMATION ...ttt 1
ProdUCt OVEIVIEW ......oeivviiiiieeiiiie sttt 1
Contents, Storage and Shelf Life .........cccccooeii i, 1
Required Materials not Provided ...........ccccceviiiiiiiiiee e 2
Warnings and PreCAULIONS..........ocuveiuieiiie it 3

NEXTflex™ DNA SAMPLE PREPARATION PROTOCOL ..................... 4
NEXTflex™ DNA Sample Preparation Flow Chart..............c...coceeen 4
Reagent Preparation ..........cccccoviveieiiiieeeiiiie st 5
STEP Az ENG REPAIN ...ttt 5
STEP B1: Gel-Free Size Selection Clean-Up ..........ccoceeeviieeiiiine i, 6
STEP B2: Clean-Up ......cceiiiiiie et 8
STEP C: 3" Adenylation...............cccccccuuiiiiiiiiiiiiiiie et 9
STEP D: Adapter Ligation ..........cccceiiuireiiiiee e seee e 9
STEP E: Clean-Up .....cooiiiiiiiie e 10
STEP F: Agarose Gel Size Selection ..........cccccevvviveiiiie e, 11
STEP G: PCR AMPHIfICAtIoN ......cccvvveiiiiie e 13

LIBRARY VALIDATION......ooiiiiie ittt 14

TROUBLESHOOTING ......ovtiiiie et 16

APPENDIX A Lttt 17
Oligonucleotide SEQUENCES .......ccovveieiiiiee et 17

RELATED PRODUCTS ...ttt 17
DNA Fragmentation............ccvveeeiiiiiiiee it nnnne e 17
DNA Next Generation Sequencing KitS ..........cccovviviiiiiiiieniieeniee e, 17
RNA Next Generation Sequencing Kits and Adapters..........cccccocevveennee. 18

The NEXTflex™ DNA Sequencing Kit is intended for research use only. NEXTflex is a trademark of Bioo Scientific
Corporation.



(=]}
@ NEXTflex™ DNA Sequencing Kit Manual — 5140-02

GENERAL INFORMATION

Product Overview

The NEXTflex™ DNA Sequencing Kit is designed to prepare single, paired-end and multiplexed genomic
DNA libraries for sequencing using lllumina® GAllx, HiSeq 2000/1000 and MiSeq platforms. The enhanced
NEXTflex™ DNA Sequencing Kit simplifies workflow by using master mixed reagents and magnetic bead
based cleanup, reducing pipetting and eliminating time consuming steps in library preparation. An optional
bead-based, gel-free size selection protocol eliminates the need for agarose gel size selection. In addition,
the availability of up to 96 unique adapter barcodes makes this a high-throughput kit.

There are five main steps involved in preparing genomic DNA for sequencing: DNA extraction, DNA
fragmentation, DNA end repair, adapter ligation and PCR amplification. The NEXTflex™ Sequencing Kit
contains the necessary material to take the user's purified and fragmented genomic DNA through
preparation and amplification for loading onto flow cells for sequencing.

Contents, Storage and Shelf Life

The NEXTflex™ DNA Sequencing Kit contains enough material to prepare 48 genomic DNA samples for
llumina® compatible sequencing. The shelf life of all reagents is 12 months when stored properly. DNA
Binding Buffer, DNA Wash Buffer and the Clean-Up Spin Columns should be stored at room temperature. All
of the other components can be safely stored at -20°C.

Kit Contents Amount
CLEAR CAP
NEXTflex™ End Repair Buffer Mix 336 L
NEXTflex™ End Repair Enzyme Mix 144 pL
RED CAP
NEXTflex™ Adenylation Mix 168 pL
PURPLE CAP
NEXTflex™ Ligation Mix (2) 756 uL
GREEN CAP
NEXTflex™ PCR Master Mix 576 pL
ORANGE CAP
6X Loading Dye 500 pL
MW Ladder Ready-to-Load- 100 bp 400 L
YELLOW CAP
Column Elution Buffer (2) 1.8 mL
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Kit Contents Amount

CLEAR CAP-BOTTLE

Nuclease-free Water 5mL
Resuspension Buffer 12 mL
DNA Binding Buffer 20 mL
5X DNA Wash Buffer 14 mL
Clean-Up Spin Columns 50

Required Materials not Provided @

= 1 ug of fragmented genomic DNA in up to 40 pL nuclease-free water.

= NEXTflex™ DNA Barcodes —6/12 /24 /48 (Cat # 514101, 514102, 514103, 514104) or
NEXTflex-96™ DNA Barcodes (Cat # 514106)

Ethanol 100% (room temperature) @
Ethanol 80% (room temperature)

AIR™ DNA Fragmentation Kit (Bioo Scientific, Cat # 5135-01) / or / Covaris System (S2, @))
96 well PCR Plate Non-skirted (Phenix Research, Cat # MPS-499) / or / similar

96 well Library Storage and Pooling Plate (Fisher Scientific, Cat # AB-0765) / or / similar
Adhesive PCR Plate Seal (BioRad, Cat # MSB1001

Agencourt AMPure XP 5 mL (Beckman Coulter Genomics, Cat # A63880)

Magnetic Stand -96 (Ambion, Cat # AM10027) / or / similar

Heat block

Thermocycler

2,10, 20, 200 and 1000 uL pipette@ultichannel pipettes

Nuclease-free barrier pipette tips

Microcentrifuge @

1.5 mL nuclease-free microcentrifuge tubes

Low melt agarose such as Low Gelling Temperature Agarose with a melt point of 65°C (Boston
Bioproducts, Cat @30)

1X TAE buffer

Clean razor or scalpel

SYBR Gold (Invitrogen, Cat # S11494)

UV transilluminator or gel documentation instrument

Gel electrophoresis apparatus

Electrophoresis power supply

Vortex
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Dan
Sticky Note
Note that an earlier version of this protocol specified 3ug of sheared DNA in up to 10ul of water!
This is much better.

Dan
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Dan
Sticky Note
You don't need this.
This is a DNA fragmentation kit that uses nebulization.
I use the Bioruptor.

Dan
Sticky Note
Just use our usual 96-well PCR plates.

Dan
Sticky Note
Unmarked set by Dan
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Dan
Sticky Note
I use silicone plate seals for all of the incubation steps and the PCR.
I use clear plastic adhesive seals for short term storage in the fridge or freezer and aluminium foil adhesive seals for long term storage in the freezer.

Dan
Highlight

Dan
Sticky Note
I do use barrier tips for a lot of the pipetting.

Dan
Highlight

Dan
Sticky Note
Our normal agarose is fine.
This is for the gel slice size selection step, if you do it.

Dan
Highlight

Dan
Sticky Note
I do use TAE for the size selection gel.
SB might work.
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Warnings and Precautions

Bioo Scientific strongly recommends that you read the following warnings and precautions. Periodically,
optimizations and revisions are made to the components and manual. Therefore, it is important to follow
the protocol included with the kit. If you need further assistance, you may contact your local distributor
or Bioo Scientific at nextgen@biooscientific.com.

Do not use the kit past the expiration date.

DTT in buffers may precipitate after freezing. If precipitate is seen, vortex buffer for 1-2 minutes or
until the precipitate is in solution. The performance of the buffer is not affected once precipitate is in
solution.

Ensure pipettes are properly calibrated as library prepré‘ons are highly sensitive to pipetting
error.

Do not heat the DNA Adapters above room temperature.

Try to maintain a laboratory temperature of 20°-25°C (68°-77°F).

DNA sample quality may vary between preparations. It is the user’s responsibility to utilize high
quality DNA. DNA that is heavily nicked or damaged may cause library preparation failure.
Absorbance measurements at 260 nm are commonly used to quantify DNA and 260 nm / 280 nm
ratios of 1.8 - 2.0 usually indicate relatively pure DNA. Other quantification methods using
fluorescent dyes may also be used. The user should be aware that contaminating RNA,
nucleotides and single-stranded DNA may affect the amount of usable DNA in a sample
preparation.

DNA fragmentation methods that physically break up DNA into pieces of less than 800 bp are
compatible with this kit. These methods include the AIR™ DNA Fragmentation Kit (5135-01), based
on the nebulization of DNA or acoustic technologies that fragment DNA in a controlled and
accurate manner. We do not recommend any enzymatic methods of fragmentation as this may
introduce sequence bias into the preparation.

If starting with a DNA input amount greater than or less than 1 pg, adjust the DNA Adapter or DNA
Barcoded Adapter volume to preserve the insert to adapter ratio.

=

It is highly recommended that NEXTflex™ Primer Mix be used during PCR amplification.@

Inadvertent use of an incorrect primer sequence can potentially result in elimination of the index.

Bioo Scientific makes no warranty of any kind, either expressed or implied, except that the materials from
which its products are made are of standard quality. There is no warranty of merchantability of this product,
or of the fitness of the product for any purpose. Bioo Scientific shall not be liable for any damages, including
special or consequential damage, or expense arising directly or indirectly from the use of this product.
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Sticky Note
You want the adapters to stay double stranded.
Note that the adapters are about 60 nucleotides long but only 12 of those anneal to each other.

Dan
Highlight

Dan
Sticky Note
Bear this in mind.

Dan
Highlight

Dan
Sticky Note
I'm not sure what they are getting at here.
I guess if you had PCR primers that annealed on top or inside of the barcode you would eliminate the barcode in the PCR.
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NEXTflex™ DNA SAMPLE PREPARATION PROTOCOL
NEXTflex™ DNA Sample Preparation Flow Chart

Figure 1:
Sample flow chart with approximate times necessary for each step.
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Sticky Note
These times are misleading.
They are the reaction times not the actual time it takes to do the step.
The End-Repair, for example, includes a bead cleanup step that takes way longer than the 30min.
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Starting Material

The NEXTflex™ DNA Sequencing Kit has been optimized and validated using genomic DNA. Starting with 1
Mg of high quality fragmented genomic DNA will allow you to perform at least 8 reactions per adapter or

barcoded adapter (see page 3, Warnings and Precautions).

Reagent Preparation

1. Briefly spin down each component to ensure material has not lodged in the cap or side of tube. Keep on

ice and vortex each NEXTflex ™ Mix just prior to use.

2. DTT in buffers may precipitate after freezing. If precipitate is seen in any mix, vortex for 1 minute or until
the precipitate is in solution. The performance of the mix is not affected once precipitate is in solution.

3. Allow Agencourt AMPure XP Beads to come to room temperature and vortex the beads until liquid

appears homogenous before every use.

4, Add 56 mL of 100% ethanol to the bottle of 5X DNA Wash Buffer. Check box on bottle to show ethanol

has been added.

STEP A: End Repair

Materials

Bioo Scientific Supplied
CLEAR CAP
NEXTflex™ End Repair Buffer Mix
NEXTflex™ End Repair Enzyme Mix

WHITE CAP
Nuclease-free H.O

User Supplied
Fragmented DNA in 40 uL (or less) nuclease-free water
96 well PCR Plate
Adhesive PCR Plate Seal
Agencourt AMPure XP Magnetic Beads
Microcentrifuge

Ice

1. For each sample, combine the following reagents on ice in a nuclease-free 96 well PCR Plate:

_ML
_ ML
7 uL
3 L

Nuclease-free H.0

Fragmented DNA (1 pg)
NEXTflex™ End Repair Buffer Mix
NEXTflex™ End Repair Enzyme Mix

50 yL

TOTAL

2. Set pipette to 50 L, gently pipette the entire volume up and down 10 times.

3. Apply adhesive PCR plate seal and incubate on a thermocycler for 30 minutes at 22°C.

BIOO LIFE SCIENCE PRODUCTS +« WWW.BIOOSCIENTIFIC.COM
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STEP B1: Gel-Free Size Selection Clean-Up

NOTICE: If performing agarose gel size selection, please skip Step B1 and
proceed with Step B2.

Size selection using Agencourt AMPure XP Magnetic Beads in this protocol will result in a DNA
insert size between 300 — 400 bp with a total length of 400 — 500 bp post adapter ligation.

Materials

Bioo Scientific Supplied
WHITE CAP
Resuspension Buffer

User Supplied
Agencourt AMPure XP Magnetic Beads (room temperature)
80% Ethanol, freshly prepared (room temperature)
Magnetic Stand

1. Add 42.5 pL of AMPure XP Beads to each sample and gently pipette the entire volume up and
down 10 times.

2. Incubate sample at room temperature for 5 minutes.

3. Place the 96 well PCR Plate on the magnetic stand at room temperature until the sample appears
clear.

4. Set pipette to 90 L, gently remove and discard clear sample taking care not to disturb beads.
Some liquid may remain in wells. This selectively removes DNA below 300 bp.

5. With plate on stand, gently add 200 uL of freshly prepared 80% ethanol to each magnetic bead
pellet and incubate plate at room temperature for 30 seconds. Carefully, remove ethanol by pipette.

6. Repeat step 5, for a total of 2 ethanol washes. Ensure all ethanol has been removed.
7. Remove the plate from the magnetic stand and let dry at room temperature for 3 minutes.

8. Resuspend dried beads with 53 uL Resuspension Buffer. Gently, pipette entire volume up and
down 10 times mixing thoroughly. Ensure beads are no longer attached to the side of the well.

9. Incubate resuspended beads at room temperature for 2 minutes.
10. Place plate on magnetic stand for 5 minutes until the sample appears clear.
11. Gently transfer 50 pL of clear sample to a new well.

12. Add 40 uL of AMPure XP Beads to each clear sample and gently pipette the entire volume up and
down 10 times.

13. Incubate at room temperature for 5 minutes.
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Sticky Note
Check out the tiny difference in the volume of beads at this step and at step 12!
The volume of DNA solution is the same at both steps - 50ul.
It is this difference in the amount of beads that does the size selection. Here at steps 1-11 you precipitate molecules larger than 300bp to the beads and keep them. At steps 12-26 you precipitate molecules longer than 400bp  on to the beads and discard them.

Note that the shift in the minimum bp length that is precipitated onto the beads of 100bp is achieved with just 2.5ul of bead mixture!

This is an indication of how important pipetting accuracy is to this bead size selection method.

Note that it is very easy to add extra bead mixture via the outside of pipette tips.

Be careful.
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Place the 96 well PCR Plate on the magnetic stand at room temperature until the sample appears
clear.

Do not discard clear sample in this step. Transfer 88 pL of clear sample to a new well.
Be careful not to disrupt the magnetic bead pellet or transfer any magnetic beads with the
sample. The bead pellet binds and removes DNA above 400 bp.

Add 88 pL of AMPure XP Beads to each clear sample and gently pipette the entire volume up and
down 10 times.

Incubate at room temperature for 5 minutes.

Place the 96 well PCR Plate on the magnetic stand at room temperature until the sample appears
clear.

Once solution clears, gently remove and discard 172 L of clear sample taking care not to disturb
beads. Some liquid may remain in wells.

With plate on stand, gently add 200 L of freshly prepared 80% ethanol to each magnetic bead
pellet and incubate plate at room temperature for 30 seconds. Carefully, remove ethanol by pipette.

Repeat step 20, for a total of 2 ethanol washes. Ensure all ethanol has been removed.
Remove the plate from the magnetic stand @et dry at room temperature for 3 minutes.

Resuspend dried beads with 17.5 uL Resuspension Buffer. Gently, pipette entire volume up and
down 10 times mixing thoroughly. Ensure beads are no longer attached to the side of the well.

Incubate resuspended beads at room temperature for 2 minutes.
Place plate on magnetic stand for 5 minutes until the sample appears clear.
Gently transfer 17 L of clear sample to new well.

If you wish to pause your experiment, the procedure may be safely stopped at this step and
samples stored at -20°C. To restart, thaw frozen samples on ice before proceeding.

Proceed to Step C.
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Sticky Note
It is impossible to resuspend your DNA in 17.5ul and then transfer 17ul of it to a new well without taking beads with it.
Consider resuspending in a larger volume so you can leave some behind and not take beads.
20ul would probably work.
Obviously, you would be losing some of your valuable DNA but I don't think it would matter.
You could at least go to 19ul
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S

STEP B2: Clean-Up

ﬂ NOTICE: Proceed with Step B2 only if performing agarose gel size selection.

Materials
Bioo Scientific Supplied @

WHITE CAP
Resuspension Buffer

User Supplied

10.

1.

12.

13.

Agencourt AMPure XP Magnetic Beads (room temperature)
80% Ethanol, freshly prepared (room temperature)
Magnetic Stand

Add 55 pL of AMPure XP Beads to each sample and gently pipette the entire volume up and down
10 times.

Incubate at room temperature for 5 minutes.

Place the 96 well PCR Plate on the magnetic stand at room temperature until the sample appears
clear.

Set pipette to 100 uL, gently remove and discard clear sample taking care not to disturb beads.
Some liquid may remain in wells.

With plate on stand, gently add 200 L of freshly prepared 80% ethanol to each magnetic bead
pellet and incubate plate at room temperature for 30 seconds. Carefully, remove ethanol by pipette.

Repeat step 5, for a total of 2 ethanol washes. Ensure all ethanol has been removed.
Remove the plate from the magnetic stand@let dry at room temperature for 3 minutes.

Resuspend dried beads with 17.5 uL Resuspension Buffer. Gently, pipette entire volume up and
down 10 times mixing thoroughly. Ensure beads are no longer attached to the side of the well.

Incubate resuspended beads at room temperature for 2 minutes.
Place plate on magnetic stand for 5 minutes until the sample appears clear.
Gently transfer 17 L of clear sample to new well.

If you wish to pause your experiment, the procedure may be safely stopped at this step and
samples stored at -20°C. To restart, thaw frozen samples on ice before proceeding.

Proceed to Step C.
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Sticky Note
This is the original protocol based on agarose gel slice size selection.
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Dan
Sticky Note
As with the above, it is not possible to leave just 0.5ul of the resuspension behind and not take beads.

Consider increasing the resuspension volume so that you can leave 2-3ul behind if you want a sporting chance of not taking beads.

Dan
Sticky Note
Mulitchannels.

There is only one manual multichannel in the lab that does the volumes in the bead steps - the 300ul one.

Note it takes special tips, not the normal 200ul tips!!

I use it to do the mixing and to add and draw off the ethanol.

You can use a multichannel for the final transfer of the cleaned DNA but if you don't change the resuspension volume there is no way you will not take beads with it. You may be able to do it with a single channel pipette.
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STEP C: 3° Adenylation

Materials
Bioo Scientific Supplied
RED CAP
NEXTflex™ Adenylation Mix

User Supplied
Thermocycler (set to 37°C)
17 L of End Repaired DNA (from STEP B)

1. Combine the following in the PCR plate:
17 uL  End-Repaired DNA (from Step B)

3.5uL  NEXTflex™ Adenylation Mix
20.5uL TOTAL

2. Set pipette to 20 uL, gently pipette the entire volume up and down 10 times.

3. Apply adhesive PCR plate seal and incubate on a thermocycler for 30 minutes at 37°C.

=

STEP D: Adapter Ligation

Materials
Bioo Scientific Supplied
PURPLE CAP
NEXTflex™ Ligation Mix (remove right before use and store inmediately after use at -20°C)
NEXTflex™ DNA Adapter / or / NEXTflex™ DNA Barcodes — 6 / 12 / 24 | 48 (Cat # 514101,
514103, 514104)

User Supplied
20.5 pL 3’ Adenylated DNA (from STEP C)

1. For each sample, combine the following reagents (in this order) in the PCR plate:

20.5 uL 3’ Adenylated DNA (from step C)
31.5uL  NEXTflex™ Ligation Mix

2.5 uL NEXTflex™ DNA Adapter or Barcode
545puL TOTAL

2. Set pipette to 50 uL, gently pipette the entire volume up and down 10 times.

3. Apply adhesive PCR plate seal and incubate on a thermocycler for 15 minutes at 22°C.
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Sticky Note
Be very careful with the adapters.

1. They are expensive.
2. Any contamination of one with another is bad.
3. You really need to know which adapter went into which sample - write it down.
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STEP E: Clean-Up

Materials
Bioo Scientific Supplied

WHITE CAP
Resuspension Buffer

User Supplied

10.

1.

12.

13.

14.

15.

16.

17.

Agencourt AMPure XP Magnetic Beads (room temperature)
80% Ethanol, freshly prepared (room temperature)
Magnetic Stand

Add 44 L of AMPure XP Beads to each sample and gently pipette the entire volume up and down
10 times.

Incubate at room temperature for 5 minutes.

Place the 96 well PCR Plate on the magnetic stand at room temperature for 15 minutes until the
sample appears clear.

Set pipette to 96 L, gently remove and discard clear sample taking care not to disturb beads.
Some liquid may remain in wells.

With plate on stand, gently add 200 L of freshly prepared 80% ethanol to each magnetic bead
pellet and incubate plate at room temperature for 30 seconds. Carefully, remove ethanol by pipette.

Repeat step 5, for a total of 2 ethanol washes and ensure all ethanol has been removed.
Remove the plate from the magnetic stand and let dry at room temperature for 3 minutes.

Resuspend dried beads with 57 pL Resuspension Buffer. Gently, pipette entire volume up and
down 10 times mixing thoroughly and ensuring beads are no longer attached to the side of the well.

Incubate resuspended beads at room temperature for 2 minutes.

Place plate on magnetic stand for 5 minutes until the sample appears clear.
Gently transfer 54.5 L of clear sample to new well.

Repeat steps 1-7.

Resuspend dried beads with 22.5 uL Resuspension Buffer. Gently, pipette entire volume up and
down 10 times mixing thoroughly. Ensure beads are no longer attached to the side of the well.

Incubate resuspended beads at room temperature for 2 minutes.
Place plate on magnetic stand for 5 minutes until the sample appears clear.
Gently transfer 20 L of clear sample to new well.

If you wish to pause your experiment, the procedure may be safely stopped at this step and
samples stored at -20°C. To restart, thaw frozen samples on ice before proceeding.
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Sticky Note
Note that they give you more volume to leave behind in this bead clean-up in comparison with the first one.
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STEP F: Agarose Gel Size Selection

ﬂ NOTICE: If Step B1 was performed, skip Step F and proceed with Step G.

Materials
Bioo Scientific Supplied
Clean Up Spin Columns @

CLEAR CAP-BOTTLE
DNA Binding Buffer
DNA Wash Buffer (ethanol added, see reagent preparation)

YELLOW CAP
Column Elution Buffer

ORANGE CAP
6X Gel Loading Dye
MW Ladder Ready-to-Load 100 bp

User Supplied
2% TAE agarose Gel (Certified Low Gelling Temperature Agarose)
1X TAE Buffer
SYBR Gold
1.5 mL nuclease-free microcentrifuge tubes
Clean razor or scalpel
UV transilluminator or gel documentation instrument
Gel electrophoresis apparatus
Electrophoresis power supply
100% Ethanol (stored at room temperature)
Microcentrifuge

1. Add 4 uL of 6X Gel Loading Dye to each sample. @

2. Prepare pre-stained SYBR Gold 2% low melt agarose gel by adding 15 L of SYBR Gold to every
150 mL of cooled 1X TAE and agarose gel buffer. Mix and then pour into gel tray. Load the entire
sample into one lane of the gel. If processing more than one sample, it is recommended to run
separate gels or leave several empty wells between samples to avoid cross contamination.

3. Load 4 pL of MW Ladder Ready-to-Load 100 bp into one lane, skipping at least two lanes between @
it and your sample.

4. Run the gel with 1X TAE buffer at 100-120V for 60 -120 minutes.

5. Visualize the gel on a UV tran@ninator or gel documentation instrument. @

6. Use a clean razor or scalpel to cut out a slice of gel from each sample lane corresponding to the
400-500 bp marker. This results in an insert size of 300-400 bp (NEXTflex™ Barcode Adapters add

~120 bp to each fragment). The user may choose other insert sizes when appropriate. Keep in
mind that sequence reads that overlap into the adapter will result in reads that do not map to the
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Sticky Note
I use a Zymo Research gel DNA recovery column based kit for this.

Dan
Highlight

Dan
Sticky Note
I use my usual loading dye.

Dan
Highlight

Dan
Sticky Note
I don't do this.
I make the 2% 1XTAE gel but without the SYBR-Gold in it.
I post stain my gel instead.

I started doing this after I tested the SYBR-Gold and found that it clearly affected the migration of DNA in the gel.

I then discovered that the far more important effect is the single stranded ends of the adapters on each molecule of DNA. These tails really slow the migration down.

It is possible that the method specified here - with the SYBR-Gold in the gel - somehow ameliorates the single stranded tail effect and is therefore better than my post staining method.

If you try the pre-staining method as specified here please tell me how it goes.

Dan
Highlight

Dan
Sticky Note
I don't see the need for such conservatism here. The DNA that you will purify out of the gel has a barcoded adapter ligated to it. Any contamination with ladder DNA or another sample is really not a big deal unless its really bad.

Dan
Highlight

Dan
Sticky Note
I use Sigma X-Tracta gel punches.

Dan
Highlight

Dan
Sticky Note
This is very important - don't forget that you have added 121bp on to each molecule with the adapters.

Also - if you are doing it my way, with no SYBR-Gold in the gel, you need to account for the slow migration of the library molecules in comparison with the entirely double-stranded ladder molecules.

Your library fragments migrate, on average, 100bp slower than the ladder.

So, a 400bp insert will migrate around the 600bp ladder band (400+121+100=621).

Take more than one gel slice! This is good insurance against error later and also gives you a different size.

I take three slices (use the same punch and have the tubes labeled and arranged logically so you can just punch away.)

I take one punch at the desired size and then two at smaller sizes as close as possible to the original slice.
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10.

1.

12.

13.

14.

15.

16.

17.

18.

@ence sequence.

Add 400 pL of DNA Binding Buffer to each gel slice containing sample and mix well. Incubate your
sample at room temperature and vortex the sample occasionally until the agarose is completely
melted.

Add 20 L of 100% ethanol to each sample and mix well.

Transfer the sample to a Clean-Up Spin Column.

Centrifuge the Clean-Up Spin Column in a microcentrifuge at 14,000 rpm for 1 minute.

Decant the flow through and replace the Clean-Up Spin Column into the same collection tube.

Add 700 L of DNA Wash Buffer to each column. Note: Prior to using the 5X DNA Wash Buffer, 56
mL of 100% ethanol must be added before first use as described in the Reagent Preparation
section.

Centrifuge the Clean-Up Spin column in a microcentrifuge at 14,000 rpm for 1 minute.

Decant the flow through and replace the Clean Up Spin Column into the same collection tube

Repeat steps 12 -14 one time.

Centrifuge the Clean-Up Spin column in a microcentrifuge at 14,000 rpm for 1 minute to remove
any residual ethanol.

Place the Clean-Up Spin Column into a clean 1.5 mL nuclease-free microcentrifuge tube. Add 25
WL of Column Elution Buffer to the center of the column. Incubate the column at room temperature
for 1 minute.

Centrifuge the Clean-Up Spin Column in a microcentrifuge at 14,000 rpm for 1 minute to elute the
clean DNA. If you wish to pause your experiment, the procedure may be safely stopped at this step
and samples stored at -20°C. To restart, thaw frozen samples on ice before proceeding.
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Dan
Sticky Note
From here follow the instructions for the Zymo Research columns if you are using those.

Dan
Highlight

Dan
Sticky Note
You probably won't have this, (its from the Bioo Sci. kit).

Use 10mM Tris.
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STEP G: PCR Amplification @

Materials
Bioo Scientific Supplied
GREEN CAP
NEXTflex™ Primer Mix
NEXTflex™ PCR Master Mix

User Supplied
Thermocycler
96 Well PCR Plate
Resuspension Buffer
*Ligation Product (from STEP E or STEP F)

1. For each sample, combine the following reagents on ice in the PCR plate. If agarose gel size
selection has been performed, use 15 uL of ligation product in PCR. If gel-free size selection has
been performed use 10 L of ligation product.

_ ML Ligation Product (10 — 15 L)
_ ML Nuclease-free H,0

12 uL  NEXTflex™ PCR Master Mix
2L NEXTflex™ Primer Mix

50 uL TOTAL

2. Set pipette to 50 uL, gently pipette the entire volume up and down 10 times.
3. Apply adhesive PCR plate seal and place in thermocycler for the following PCR cycles:

2min  98°C
30sec 98°C
30sec 65°C  Repeat 10 -15 cycles*
60sec 72°C

4min 72°C

*PCR cycles will vary depending on the amount of starting material and quality of your sample.
Further optimization may be necessary.  Always use the least number of cycles possible.

4. Repeat STEP E: Clean-Up, through Step 7 to remove adapter dimers that appear around 120 bp.

5. Resuspend dried beads with 33 uL Resuspension Buffer. Gently, pipette entire volume up and
down 10 times mixing thoroughly. Ensure beads are no longer attached to the side of the well.

6. Incubate resuspended beads at room temperature for 2 minutes.

7. Place plate on magnetic stand for 5 minutes until the sample appears clear.

8. Gently transfer 30 L of clear sample to a well of a new 96 well PCR Plate. @

9. To ensure cluster generation it is recommended that you quantify your library by gel or Agilent

Bioanalyzer. To quantify by gel, load 2 uL of 6X Gel Loading Dye and 10 uL of PCR Product in a
SYBR stained 2% low melt agarose gel.
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Dan
Sticky Note
I don't use the Bioo Sci. PCR module.

There is nothing wrong with it. I have simply found a cheaper alternative.

I use a KAPA HiFi kit.

Dan
Sticky Note
From here its library QC.
I don't do the agarose gel.
I do do the Bioanalyzer DNA HS run to get a size.
I do a Qubit for a quick quant to see if my PCR has amplified my library enough - I aim for at least 2ng/ul. Less than that and I do another PCR with more amplification cycles.

I then do a qPCR to get a final quant before dilution and pooling.
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10. gPCR is recommended to quantitate DNA library templates for optimal cluster density. This can be
performed using any qPCR quantification kit with the NEXTflex™ Primer Mix.

11. Non-multiplexed DNA libraries can be normalized to 10 nM using Tris-HCI (10 mM), pH 8.5 with
0.1% Tween 20. The library is now ready for cluster generation per the standard lllumina protocol.

12. For multiplexed libraries, transfer 10 L of each normalized library to be pooled in the well of a new
PCR plate. Gently pipette the entire volume up and down 10 times.

13. Proceed to cluster generation or seal with Adhesive PCR Plate Seal and store at -20°C.

LIBRARY VALIDATION

Figure 2. Gel validation of the NEXTflex™ DNA PCR product (10 cycles)
A B
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500

400 — Desired PCR Product

300

200

100

2% Agarose gel
A) MW Ladder Ready-to-Load- 100 bp
B) NEXTflex™ 10 cycle PCR product (agarose gel size selection)
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Figure 3. Bioanalyzer validation of NEXTflex PCR product (10 cycles) with gel and gel-free size selection.
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High Sensitivity DNA Chip Ladder / Electropherogram
C) NEXTflex™10 cycle PCR product (agarose gel size selection).
D) NEXTflex™10 cycle PCR product (gel-free size selection).
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Sticky Note
I've never had a library look as tight as the first one shown here.


Big

NEXTflex™ DNA Sequencing Kit Manual — 5140-02

TROUBLESHOOTING

DNA Not Visible During Size Selection

Possible Causes

Recommended Action

Low DNA recovery after clean
up steps

Make sure beads are fully resuspended after magnetic clean up.
Ensure that the entire volume of sample is mixed 10 times
before and after the addition of magnetic beads.

Nuclease contamination

Ensure that your starting DNA material is nuclease free. Use
nuclease-free pipettes, pipette tips (filter tips are preferred),
tubes and reagents. Perform protocol under nuclease-free
conditions. Wear gloves.

Not enough starting material

Use 750 ng -2 ug of fragmented DNA.

No Visible PCR Product

Possible Causes

Recommended Action

Adapter/Primer Error

Make sure that you vortex and briefly spin down each adapter or
primer before removing material. Ensure that the right volumes
of adapters or primers were added at each step of the
procedure.

Adapter or Enzyme Degradation

Ensure that all adapters and enzymes mixes are kept at -20°C
when not in use.

Adapters did not anneal to DNA
fragments

Ensure that adapters have not been warmed above room
temperature and thus denatured.

Gel slice was not fully dissolved
after size selection

Vortex every two minutes to dissolve the gel slice. Add ethanol
to DNA Binding Buffer after gel slice has dissolved and before
applying to the column. If necessary, add more DNA Binding
Buffer to fully dissolve the gel slice. Increase the amount of
ethanol to 5% of the volume of binding buffer used.

Gel band was not excised
carefully after size selection

Carefully excise desired band avoiding other bands.

Adapter/Primer Contamination in Sequencing Data

Possible Causes

Recommended Action

Dimer bands were not properly
removed post PCR.

Perform a second bead clean up to ensure all adapter / primer
bands have been removed.

BIOO LIFE SCIENCE PRODUCTS -

WWW.BIOOSCIENTIFIC.COM 16




(=]}
@ NEXTflex™ DNA Sequencing Kit Manual — 5140-02

APPENDIX A

Oligonucleotide Sequences

NEXTflex™ Sequence

DNA Adapter 5'AATGATACGGCGACCACCGAGATCTACACTCTTTCCCTACACGACGCTCTTCCGATCT
5'GATCGGAAGAGCACACGTCTGAACTCCAGTCACCGATGTATCTCGTATGCCGTCTTCTGCTTG

Primer 1 5'AATGATACGGCGACCACCGAGATCTACAC

Primer 2 5'CAAGCAGAAGACGGCATACGAGAT

RELATED PRODUCTS

DNA Fragmentation

Product Catalog Number
AIR™ DNA Fragmentation Kit (10 reactions) 5135-01
AIR™ DNA Fragmentation Kit (40 reactions) 5135-02

DNA Next Generation Sequencing Kits

Product Catalog Number
NEXTflex™ DNA Sequencing Kit (8 reactions) 5140-01
NEXTflex™ DNA Barcodes — 6 514101
NEXTflex™ DNA Barcodes — 12 514102
NEXTflex™ DNA Barcodes — 24 514103
NEXTflex™ DNA Barcodes — 48 514104
NEXTflex-96™ DNA Barcodes 514106
NEXTflex™ ChIP-Seq DNA Sequencing Kit (8 reactions) 5143-01
NEXTflex™ ChlP-Seq DNA Sequencing Kit (48 reactions) 5143-02
NEXTflex™ ChlP-Seq Barcodes — 6 514120
NEXTflex™ ChlP-Seq Barcodes — 12 514121
NEXTflex™ ChlP-Seq Barcodes — 24 514122
NEXTflex™ ChlP-Seq Barcodes — 48 514123
NEXTflex-96™ ChIP-Seq Barcodes 514124
NEXTflex™ PCR-Free DNA Sequencing Kit (8 reactions) 5142-01
NEXTflex™ PCR-Free DNA Sequencing Kit (48 reactions) 5142-02
NEXTflex™ PCR-Free Barcodes - 6 514110
NEXTflex™ PCR-Free Barcodes — 12 514111
NEXTflex™ PCR-Free Barcodes - 24 514112
NEXTflex™ PCR-Free Barcodes — 48 514113
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RNA Next Generation Sequencing Kits and Adapters

Product Catalog Number
NEXTflex™ Small RNA Sequencing Kit (24 reactions) 5132-01
NEXTflex™ Small RNA Sequencing Kit (48 reactions) 5132-02
NEXTflex™ Small RNA Barcodes — Set A 513301
NEXTflex™ Small RNA Barcodes — Set B 513302
NEXTflex™ Small RNA Barcodes — Set C 513303
NEXTflex™ Small RNA Barcodes — Set D 513304
Bioo Scientific Corporation | Made in USA

=]]r} 3913 Todd Lane Suite 312
Austin, TX 78744 USA

Tel: 1.888.208.2246
BIO0 SCIENTIFIC. | Fax (512 707-8122

B1OO Research Products Group
nextgen@biooscientific.com
www.hiooscientific.com
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