
                                           SPARK™ DNA Sample Prep Kit - Illumina® Platform                             IFU-002.1   Rev. A                                            

 

 
 

SPARK™ DNA Sample Prep Kit  

 Illumina® Platform 

Introduction:  

Preparation of library DNA is an important process for successful cluster formation on Illumina® platforms and 
subsequently generates valuable sequencing data. This kit provides room temperature stable reagents to 
convert double stranded fragmented DNA into sequence-ready libraries. The SPARK™ DNA Sample Prep Kit is 
primarily designed for constructing genomic DNA libraries, paired-end DNA libraries, or paired-end multiplexed 
DNA libraries. All enzymes and buffers required are provided as room temperature stable mixes that can convert   
10 ng to 1 µg of fragmented dsDNA into library DNA.   

Kit Contents (SPK0001-V08) 

A) End Repair Mix (LY0001V-1): A DNA polymerase produces blunt ended dsDNA fragments and a DNA 
kinase phosphorylates their 5’ ends. 

B) A-Tailing Mix (LY0002V-1): A DNA polymerase adds a single deoxyadenosine monophosphate residue to 
the 3’ end of blunt ended dsDNA fragments.  

C) Ligation Mix (LY0003V-1): A DNA Ligase installs barcoded dsDNA adapters with a deoxythymidine 
monophosphate overhang to dsDNA fragments with 3’ dAMP overhangs.  

Materials Not Supplied 

1) Oligonucleotide adaptors 
2) Agencourt® AMPure® XP Beads (cat# A63881)  
3) Magnetic device, 80% ethanol, and TE Buffer  
4) Polymerase and primers for library amplification  

General Precautions  

Good laboratory practices and general molecular biology techniques should be utilized when preparing DNA 
libraries using this kit. Cross contamination can be avoided by cleaning pipettes and work spaces before and 
after use. The use of filter plugged pipette tips is highly recommended and care should be taken when pipetting. 
Avoid exposing libraries prior to adaptor ligation to temperatures greater than 37oC to maintain dsDNA 
fragments throughout the construction process.  

Storage 

All components of the SPARK™ DNA Sample Prep Kit are room temperature stable. The kit retains full activity 
until the kit expiration date provided the foil pouches remain unopened.  
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Instructions for Use  

A. End Repair  

A1)  Gently open the End Repair foil pouch by tearing along the indents located at the top of the 
 silver package.   
 

A2)  Remove a (blue) screw cap 1.5 mL tube. Each 1.5 mL tube contains enough End Repair mix 
 to make one library. 
 

A3)  If necessary, centrifuge briefly to ensure lyophilized material is in the bottom of the tube.  
 

A4)  Set up an End Repair reaction in each tube as follows: 
 

H2O (sterile) W µL 
Sheared dsDNA (10 ng – 1000 ng per reaction) 1-100 µL 
  
Total 100 µL 

 

A5)  Mix well by gently pipetting up and down 6-8 times.  
 

A6)  Incubate the tube at 20oC for 30 minutes.  
 

A7)  Purify the End Repair reaction using AMPure® XP Beads. 
 
 Post End Repair AMPure® XP Beads Purification  
 

A8)  Equilibrate AMPure® XP Beads to room temperature prior to beginning the purification.  
 

A9)  Ensure the AMPure® XP Beads are a homogeneous suspension by vortexing prior to use. 
  

A10) If necessary, transfer each 100 µL End Repair reaction to a magnetic stand compatible tube or 
 plate. Note: Tubes or plates must accommodate a volume of 260 µL and the magnet must be strong 
 enough to clear the entire volume. We recommend using a 1.5 mL based magnet such as the DynaMag™-2 
 so that transfer is unnecessary. 
 

A11) Add 160 µL of AMPure® XP Beads to each 100 µL End-Repair reaction and mix well by pipetting 
 up and down at least 5 times.  
 

A12) Incubate at room temperature for 5 minutes. 
 
 

A) End Repair 



SPARK™ DNA Sample Prep Kit - Illumina® Platform                                                 IFU-002.1   Rev. A   3                                                                                   
 

A13) Sequester the AMPure® XP Beads by placing tubes or plate on a magnetic stand at room 
 temperature for 3 minutes or until the solution clears. 
 

A14) Remove and discard 128 µL of the supernatant. Repeat by removing and discarding an 
 additional 128 µL of the supernatant. Extreme caution should be used in removing the liquid 
 so that the beads are not disturbed in this process. The tubes may still contain some liquid.  
 

A15) While sitting on the magnetic stand, add 200 µL of freshly prepared 80% ethanol to each 
 sample.  Do not disturb the beads during this wash step. Incubate for 30 seconds at room 
 temperature.  
 

A16) Remove and discard the ethanol wash by removing 200 µL. Extreme caution should be used in 
 removing the liquid so that the  beads are not disturbed in this process. 
 

A17) Repeat the 80% ethanol wash (steps A15 and A16) for a total of two washes.  
 

A18) Pulse-spin the tubes to collect residual ethanol in the bottom of the tubes. Place the tubes on a 
 magnetic stand and utilize a ≤ 20-µL pipettor to remove remaining ethanol.  
 

A19) Let the beads air dry at room temperature with the lid off for 5 minutes on the magnet. 
 

A20) For off-bead purification, remove the tubes from the magnetic rack and resuspend the dried 
 beads in 52.5 µL elution buffer (10 mM Tris-HCl, pH 8.0; 10 mM Tris, 0.1  mM EDTA, pH 8.0; or 
 water). Mix thoroughly  by pipetting up and down.  
 Note: For assistance on with-bead purification, see frequently asked questions.  
 

A21) Sequester the beads by placing the tubes or plate on a magnetic stand for 3 minutes or until the 
 solution is clear. 
 

A22) Proceed directly to A-Tailing step B1 or store the entire product in a clean tube at -20oC  for up 
 to seven days until you are ready to proceed with A-Tailing.  

B. A-Tailing  

B1)  Gently open the A-Tailing foil pouch by tearing along the indents located at the top of the 
 silver package.   
 

B2)  Remove a (yellow) screw cap 1.5 mL tube. Each 1.5 mL tube contains enough A-Tailing mix 
 for one library. 
 

B3)  If necessary, centrifuge briefly to ensure lyophilized material is in the bottom of the tube.  

B) A-Tailing 
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B4)  Set up an A-Tailing reaction by transferring 50 µL of purified End Repaired DNA (step A22) to the 
 tube.  
 

B5)  Mix well by gently pipetting up and down 6-8 times.  
 

B6)  Incubate the tube at 30oC for 30 minutes.  
 

B7)  Purify the A-Tailing reaction using AMPure® XP Beads. 
 
 Post A-Tailing AMPure® XP Beads Purification  
 

B8)  Equilibrate AMPure® XP Beads to room temperature prior to beginning the purification.  
 

B9)  Ensure the AMPure® XP Beads are a homogeneous suspension by vortexing prior to use.  
 

B10)  If necessary, transfer each 50 µL A-tailing reaction to magnetic stand compatible tube or 
 plate. Note: We recommend using a 1.5 mL based magnet such as the DynaMag™-2 so that transfer is 
 unnecessary. 
 

B11)  Add 90 µL of AMPure® XP Beads to each 50 µL A-tailing reaction and mix well by pipetting up 
 and down at least 5 times.  
 

B12)  Incubate at room temperature for 5 min. 
 

B13)  Sequester the AMPure® XP Beads by placing tubes or plate on a magnetic stand at room 
 temperature for 3 minutes or until the solution clears. 
 

B14)  Remove and discard 135 µL of the supernatant. Extreme caution should be used in removing the 
 liquid so that the beads are not disturbed in this process. The tubes may still contain some 
 liquid.  
 

B15)  While sitting on the magnetic stand, add 200 µL of freshly prepared 80% ethanol to each 
 sample. Do not disturb the beads during this wash step. Incubate for 30 seconds at room 
 temperature.  
 

B16)  Remove and discard the ethanol wash. Extreme caution should be used in removing the liquid 
 so that the beads are not disturbed in this process. 
 

B17)  Repeat the 80% ethanol wash (steps B15 and B16) for a total of two washes.  
 

B18)  Pulse-spin the tubes to collect residual ethanol in the bottom of the tubes. Place the tubes on a 
 magnetic stand and utilize a ≤ 20-µL pipettor to remove remaining ethanol.  
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B19)  Let the beads air dry at room temperature with the lid off for 5 minutes on the magnet. While 
 air drying the beads, calculate the volume of A-Tailed DNA (X) required for Adaptor Ligation 
 (step C4), where X ≥ 20 µL. Note: The user is required to determine X in order to give greater 
 flexibility in the volume of adaptors that can be utilized in the subsequent reaction. See frequently asked 
 questions for more information.  
 

B20)  Remove the tubes from the magnetic rack and resuspend the dried beads in (X + 2.5 µL) elution 
 buffer (10 mM Tris-HCl, pH 8.0; 10 mM Tris, 0.1  mM EDTA, pH 8.0; or water) and mix thoroughly 
 by pipetting up and down.  
 

B21)  Sequester the beads by placing the tubes or plate on a magnetic stand for 3 minutes or until the 
 solution is clear.  
 

B22)  Proceed directly to Adaptor Ligation step C1 or store the entire product at -20oC for up to seven 
 days until you are ready to proceed with Adaptor Ligation.  

C. Adaptor Ligation   

C1)   Gently open the Ligation foil pouch by tearing along the indents located at the top of the 
 silver package.   
 

C2)   Remove a (purple) screw cap 1.5 mL tube. Each 1.5 mL tube contains enough adaptor ligation 
 mix for one library.* 
 

C3)   If necessary, centrifuge briefly to ensure lyophilized material is in the bottom of the tube.  
 

C4)   Transfer X µL of A-Tailed DNA (B22) to the purple tube to set up an Adaptor Ligation reaction as 
 follows: 

  
A-Tailed DNA X µL 
DNA Adaptor * Y µL 
Total 50 µL 

 

  * NOTE: DNA adaptors are not included.  The adaptor concentration and volume should be   
  adjusted according to the amount of  input DNA. Fol low adaptor suppl ier’s recommendation for  
  adaptor concentration and usage condition or use a  10 fold molar excess of  adaptors to DNA. 

C5)   Mix well by gently pipetting up and down 6-8 times. 
 

C6)   Incubate the tube at 20oC for 15 minutes.  
 

C7)   Purify the Adapter Ligation reaction using AMPure® XP Beads. 
 

C) Adaptor Ligation 
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 Post Adaptor Ligation AMPure® XP Beads Purification  
 

C8)   Equilibrate AMPure® XP Beads to room temperature prior to beginning the purification.  
 

C9)   Ensure the AMPure® XP Beads are a homogeneous suspension by vortexing prior to use.  
 

C10)  If necessary, transfer each 50 µL Adapter Ligation reaction to magnetic stand compatible tube or 
 plate. Note: We recommend using a 1.5 mL based magnet such as the DynaMag™-2 so that transfer is 
 unnecessary. 
 

C11)  Add 50 µL of AMPure® XP Beads to each 50 µL Adaptor Ligation reaction and mix well by 
 pipetting up and down at least 5 times. 
 

C12)  Incubate at room temperature for 5 minutes. 
 

C13)  Sequester the AMPure® XP Beads by placing tubes or plate on a magnetic stand at room 
 temperature for 3 minutes or until the solution clears. 
 

C14)  Remove and discard 95 µL of the supernatant. Extreme caution should be used in removing the 
 liquid so that the beads are not disturbed in this process. The tubes may still contain some 
 liquid.  
 

C15)  While sitting on the magnetic stand, add 200 µL of freshly prepared 80% ethanol to each 
 sample. Do not disturb the beads during this wash step. Incubate for 30 seconds at room 
 temperature.  
 

C16)  Remove and discard the ethanol wash. Extreme caution should be used in removing the liquid 
 so that the beads are not disturbed in this process. 
 

C17)  Repeat the 80% ethanol wash (steps C15 and C16) for a total of two washes.  
 

C18)  Pulse-spin the tubes to collect residual ethanol in the bottom of the tubes. Place the tubes on a 
 magnetic stand and utilize a ≤ 20-µL pipettor to remove remaining ethanol.  
 

C19)  Let the beads air dry at room temperature with the lid off for 5 minutes on the magnet. While 
 air drying the beads, determine the volume required to proceed with size selection (Z), where 
 100 µL ≤ Z ≥ 20 µL. Note: Due to the variety of size selection methods and volume requirements for each, 
 we leave the user to determine the elution volume (Z + 2.5 µL) that is appropriate for their size selection 
 procedure. It is recommended this volume be at least 20 µL but less than or equal to 100 µL. If no size 
 selection will be performed, we recommend a second AMPure® XP purification to minimize adaptor 
 contamination of the library (50 µL DNA from first purification post ligation with 50 µL of beads, Z = 50 µL). 
 See section D for recommended Z values or frequently asked questions for more information. 
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C20)  Remove the tubes from the magnetic rack and resuspend the dried beads in (Z + 2.5 µL) elution 
 buffer (10 mM Tris-HCl pH 8.0; 10 mM Tris 0.1 mM EDTA pH 8.0; or water) and mix thoroughly 
 by pipetting up and down.  
 

C21)  Sequester the beads by placing the tubes or plate on a magnetic stand for 3 minutes or until the 
 solution is clear.   
 

C22)  Remove Z µL and proceed directly to size selection or store the entire product at -20oC for up 
 to seven days until you are ready to proceed to with size selection (section D). 

D) Size Selection   

For Illumina platforms and genomic sequencing, it is recommended to have a library with an average fragment 
size of 400 bp (including adaptors). Size selection allows isolation of this specific fragment size while removing all 
unnecessary dsDNA and ssDNA which may cause issues in downstream processes.  There are many methods 
available to size select library fragments (non-exhaustive list below) and the user is left to choose their preferred 
approach.  A recommend volume (Z) to proceed with each size selection method is also listed.  

1) Agarose gel extraction and purification (Z = 20 µL) 
2) Sage Science Pippin Prep™ (Z = 30 µL) 
3) Life Technologies™ E-Gel® SizeSelect™ Gels  (Z = 20 µL) 
4) Bead based size selection (Z = 100 µL) 

Note: Size selection is routinely preformed post adaptor ligation in order to isolate the recommended library size. The size 
selection step can be successfully employed on purified End Repaired DNA instead of after ligation depending on the 
preference of the user.  

 

E) Library Amplification    

PCR reagents and primers are not included in the SPARK™ DNA Sample Prep Kit.  Please use PCR reagents of 
preference.  PCR cycling conditions will vary depending on the PCR reagents utilized and the amount of input 
library DNA. Optimization of these conditions is highly recommended to achieve a satisfactory result. Clean up 
each PCR with AMPure® XP Beads (cat# A63881). Validate and quantify the library using gel electrophoresis, 
Qubit®, qPCR and/or Bioanalyzer.  

Storage of Open Pouches and SPARK™ DNA Sample Prep Kit Components 

Any remaining unused End Repair, A-Tailing or Ligation Mix tubes from the kit should remain sealed in the 
ziplock foil pouch and stored at room temperature. Do not remove the desiccant from the pouches. Once the 
pouches have been open, it is recommended that all kit components are used within 2 months.  
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Quality Control: 
All kit components are subjected to stringent quality control tests, are free of contaminating exo- and endonuclease activities and meet 
strict requirements with respect to DNA contamination.  Detailed product information for individual kit components is available upon 
request, please contact tech@enzymatics.com. 

Limitations of Use 
This product was developed, manufactured, and sold for in vitro use only. The product is not suitable for administration to humans or 
animals. MSDS sheets relevant to this product are available upon request. 

Illumina® is a registered trademark of Illumina, Inc. 
Agencourt®, AMPure® are registered trademarks of Beckman Coulter, Inc. 
Pippin Prep™ is a trademark of Sage Science, Inc. 
Life Technologies™, E-Gel®, DynaMag®, Qubit®, and SizeSelect™ are trademarks of Life Technologies, Inc.  
 
 
Patent Pending  
 

For more information please visit www.enzymatics.com 
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