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QUICK REFERENCE USER GUIDE 
VariantPro™ Amplicon Library 
Preparation - Mitochondrial Panel 

For research use only 
Publication Number MAN170409002 Rev. 0.2 

The Quick Reference is intended as a bench top reference for 
experienced users of VariantPro™ Amplicon Library 
Preparation Kit for Ready-to-use Panels. See the VariantPro™ 
Library Preparation User Guide (Pub. No. MAN170409001) for 
detailed protocols and supporting information.  

1 General Information 
Avoid cross-contamination from amplified DNA products 
during amplicon library preparation.  

2 Kit Contents 
The VariantPro™ Mitochondrial panel library kit provides 
reagents for preparing amplicon libraries. 

Part No. Descriptions Storage Area 

VP-SP-HS-MT-v1-001 Specific primer mix tube 1 -20°C Pre-amp 

VP-SP-HS-MT-v1-002 Specific primer mix tube 2 -20°C Pre-amp 

VP-LP-R5-Indexa Library primers with i5 
indexes 

-20°C Pre-amp 

VP-LP-R7-Indexa Library primers with i7 
indexes 

-20°C Pre-amp 

VP-EN-001 2X PCR master mix -20°C Pre-amp 

VP-gDNA-HS-001 Human genomic DNA 
control, see packing slip 
for mitochondrial and 
nuclear DNA 
concentrations 

4°C Pre-amp 

VP-QPCR-HS-FMT-
001 

QPCR forward primer for 
human mitochondrial DNA 
5,000 nM concentration 

-20°C Pre-amp 

VP-QPCR-HS-RMT-
001 

QPCR reverse primer for 
human mitochondrial DNA 
5,000 nM concentration 

-20°C Pre-amp 

PB-001 Purification beads solution 4°C Post-amp 

a. Refer to Appendix A of the User Guide (MAN170409001) 
for the available library primer barcodes. 

3 Reagents and Equipment to Be Supplied 
by User 

In addition to the included Kit Contents shown above, the 
following reagents and equipment are required: 

 SYBR green real-time PCR master mix 

 Nuclease-free water (do not use DEPC-treated water) 

 80% ethanol, made fresh  

 10 mM Tris-HCl, pH 8.0 

 Microcentrifuge  

 0.2 ml PCR tubes, 96-well PCR plates or PCR strips and 
caps  

 Pipettors  

 DNase-free pipette tips and tubes  

 Thermal cycler  
• Real-time PCR instrument 

 Agilent® 2100 Bioanalyzer®  

 Agilent High Sensitivity DNA Kit (Agilent cat. no. 5067-
4626)  

 Magnetic stand 

4 Sample Quantitation 
To achieve amplification consistency and yield uniformity, all 
library preparation PCR reactions must start with the same 
quantity of mitochondrial DNA. Measure the mitochondrial 
DNA concentration by real-time PCR using a commercial real-
time PCR master-mix kit along with the QPCR primers 
included in this kit. See full User Guide MAN170409001 
Section 4 for procedures. 

5 VariantPro™-PCR 
This section describes a single reaction. Two reactions, 
labeled Tube 1 and Tube 2, will be required to construct the 
VariantPro™ amplicon library for each template source 
(sample) of DNA. Each tube will contain multiple primer pairs 
designed to capture specific regions of the genome. Together, 
these two reactions comprise the entire library covering the 
entire mitochondrial DNA sequence. 

The same library primer combination (1 R5 library primer and 
1 R7 library primer) should be selected to prepare the 
amplicon libraries for Tube 1 and Tube 2 of each template 
source (sample) of DNA. 

Different library primer combinations should be selected to 
prepare the amplicon libraries for different template sources 
(samples) of DNA. 

See Appendix A of the User Guide (MAN170409001) for more 
detail on the use of library primer combinations. 

1 Prepare the following PCR reaction in a sterile, nuclease-
free, 200 µL PCR tube placed on ice.  

Component Volume 

DNase-free water 4.25-x L 

Sample, final mt DNA 20fM * x L 

Library primer R5## 0.5 L 

Library primer R7## 0.5 L 

Specific Primer Tube 1 OR Tube 2 1 L 

2 x VariantPro™
 
PCR Mix  6.25 L 

Total 12.5 L 

* Use the same final mitochondrial DNA concentration for all 
samples. See User Guide MAN170409001 Section 6 for 
detailed calculations. 
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2 After all reagents have been added to each tube, gently 
pipette the entire volume up-down to mix thoroughly, 
centrifuge briefly, and then place the tube on ice. 

3 Place all tubes in a thermal cycler using the following PCR 
cycling conditions: 

Stage 
Nested 
Cycle 

Function 
Temp 
(°C) 

Time 

Hold 
 

Activate enzyme 98 5 min 

2 
cycles 

  Denature 98 15 sec 

30 
cycles 

Anneal specific 
primers 

58 2 min 

Anneal specific 
primers 

68 2 min 

  
Extension 72 Ramp up 

0.2°C/s 

  Extension 72 15 sec 

2 cycles 

Extension 68 Ramp down 
0.2°C/s 

Extension 68 2 min 

Extension 72 Ramp up 
0.2°C/s 

Extension 72 15 sec 

2 
cycle 

  Denature 98 15 sec 

  
Initial anneal lib 
primers 

63 30 sec 

  Extension 68 60 sec 

  
Extension 72 Ramp up 

0.2°C/s 

  Extension 72 15 sec 

2 cycles 

Extension 68 Ramp down 
0.2°C/s 

Extension 68 2 min 

Extension 72 Ramp up 
0.2°C/s 

Extension 72 15 sec 

15 
cycles 

  Denature 98 15 sec 

  Extension 72 15 sec 

2 cycles 

Extension 68 Ramp down 
0.2°C/s 

Extension 68 2 min 

Extension 72 Ramp up 
0.2°C/s 

Extension 72 15 sec 

Hold   Extension 72 10 min 

Hold   Hold 4 Forever 

Store PCR products at 2 to 8°C overnight, or at -15 to -20°C 
for longer periods. 

6 Sample Pooling 
Pool the PCR products by mixing equal volume aliquots from 
individual samples. Make sure that the total volume of the 
pooled samples is above 25 µL to be adequate for purification 
use.  

7 Library Purification  
The pooled samples must be purified to remove polymerase, 
primers, and short by-products. The following instruction 
describes a bead-based purification method. Purification 
beads are supplied in the VariantPro™ capture kit. If desired, 
a user may use a gel-based purification method of his/her 
preferred protocols. 

IMPORTANT! The Purification Beads are viscous and must be 
mixed thoroughly prior to using.  

1 Take the Purification Beads (PB-001) solution out from 
4°C storage, keep the solution at room temperature for 
20 minutes, and then agitate it thoroughly. 

2 Transfer 25 μL of the pooled PCR product into a 1.7 mL 
micro-tube. 

3 Add 25 μL of the well mixed Beads (ratio of beads to PCR 
product solutions 1:1) and mix thoroughly. 

4 Incubate the tube for 5 minutes at room temperature. 

5 Place the tube on the magnetic stand for 5 minutes at 
room temperature until the supernatant is completely 
clear. 

6 Remove the supernatant from the tube and not to 
disturb the beads. 

7 Add 200 μL freshly prepared 80% ethanol to the tube on 
the magnetic stand without disturbing the beads. 

8 Wait for at least 30 seconds and then remove the 
supernatant from the tube. 

9 Repeat step 7-8. After the two ethanol washes, make 
sure that the ethanol is removed. 

10 Remove the tube from the magnetic stand and let dry at 
room temperature for 5 minutes. Be careful not to over-
dry the beads. 

11 Re-suspend the dried beads with 25 μL of 10 mM Tris-
HCl, pH 8.0 and mix well. 

12 Place the tube on the magnetic stand at room 
temperature for at least 5 minutes or until the 
supernatant is completely clear.  

13 Without disturbing the beads, transfer the supernatant 
to a new nuclease-free non-sticky tube. This is the first 
round purified library. 

14 Repeat steps 3 through 13 to perform the second round 
purification of the library. 

8 Library Quantitation 
Quantify the purified library with an Agilent Bioanalyzer® 
2100 by following procedures of Appendix B of the User 
Guide (MAN170409001) and then dilute the library to a 
concentration required for your sequencing use. 


