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I. Summary
The Isola�on of DNA from soil samples can be very difficult due to the presence of inhibitors within the samples, this 
necessitates special kit chemistry and sample processing for efficient removal of such inhibitors. The automa�on of MO BIO’s 
PowerMagTM Soil DNA isola�on Kit on VERSA 1100 Worksta�on resulted in consistent yields of high quality DNA from 
contaminated soil types including garden soil known to contain high levels of humic acids and other inhibitors. This worksta�on 
automates the en�re extrac�on process (except centrifuga�on) to isolated DNA and thus offers merits over the other systems 
that require off deck extrac�on steps. The successful PCR carried on the DNA isolated from the soil samples demostrates that 
inhibitor-free DNA, ready for use in downstream applica�ons is isolated by automa�ng MO BIO’s PowerMagTM Soil DNA isola�on 
Kit on VERSA 1100 Worksta�on.
 
The study, although, carried on limited number of samples,demonstrated that VERSA Worksta�on and its modules on the deck 
are op�mal in their performance. The system offering 15 deck posi�ons allows processing of 96 samples in a single run 
minimizing human error.
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II. Introduc�on
Purifica�on of DNA from soil samples is a challenging process as the presence of humic acid, fulvic acid, phenolics, and 
polysaccharides inhibit the downstream applica�ons including PCR, and NGS1-2. Since these inhibitors co-extract with the DNA 
template, the DNA isola�on technology should be able to remove these inhibitors3. Moreover, for achieving effec�ve rela�ve 
yield and purity, a uniform distribu�on of magne�c beads is essen�al4.
 
These challenges have been suitably addressed during automa�on on VERSA 1100 Worksta�on using MO BIO’s PowerMagTM Soil 
DNA isola�on kit (Table 1). This automa�on offers merits while compe�tors automa�on can start only from soil extract carried 
off deck (Table 2). Thus the Versa 1100 system offers a walk-away workflow, this minimizes human error and provides 
inhibi�on-free DNA from 96 soil samples.

            Table 1: Soil DNA Isola�on Challenges and addressed by automa�on and kit chemistry
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IV. Materials and Methods 
The automa�on of the PowerMag® Soil DNA Isola�on Kit (cat # 27100-4, h�p://www.mobio.com) was performed on VERSA 
1100 Worksta�on (www.aurorabiomed.com) displayed in Figure 2. The en�re process was carried on the deck (Figure 3) except 
centrifuga�on.
 
1. Soil sample prepara�on: Eight 250mg soil samples were added to the wells of the supplied bead-bea�ng 96 deep square      
    well plate.
 a. Lysis: 750μl of PowerMag® Bead Solu�on/RNAse solu�on was added to each sample well of the PowerMag®Bead   
                  plate, followed by addi�on of 60μl of PowerMag®Lysis Solu�on. The plate was sealed and shaken at 2400 rpm for 20   
                  min. Next, the plate was manually placed in a centrifuge. The plate was centrifuged for 6min at 4000g.
 b. The clear supernate was transferred to a 2ml 96 round well plate to which 450μl of PowerMag® IRT solu�on was  
      added and mixed. The plate was incubated at 4°C for 10 minutes followed by sealing of the plate and centrifuga�on  
      at 4000g for 6 min.
 c. The clear supernate (850 μl) was transferred to a 96 Deep well round bo�om plate followed by sealing of the plate  
      and centrifuga�on at 4000g for6 min to remove any residual IRT pellet. This step was repeated one more �me

2. Purifica�on of DNA: The bead mixer was used to enusure complete homoginiza�on of the combined ClearMag™ beads and  
    ClearMag™ Binding Solu�on. 40μl of the homogenized  solu�on was added to eight wells of a new  96 deepwell plate,  
    followed by addi�on of 450μl ClearMag™ Binding Solu�on and mixed on shaker.
 a. To this plate, 450μl of lysate was added followed by mixing on shaker for 10 minutes at 60°C. The deep well plate was  
     tranfered to the magne�c block and incubated for 2 min to pull down the beads. The supernate was removed using 
     96-�p aspirator.            

Valida�on of MO BIO’s PowerMagTM Soil DNA Isola�on Kit on the
Automated Liquid Handling VERSA 1100 Worksta�on

III. Objec�ves
The automa�on of DNA isola�on from soil was carried to validate 
the following:
• DNA isola�on from high humic acid soils
• Efficiency of deck modules
• Automa�on of whole process from soils samples to DNA
• Any cross-contamina�on Figure 1: Soil samples loaded into 96-well plate

Table 2: Merits of VERSA 1100 Worksta�on over compe�tors pla�roms
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IV. Matrials and Methods cont.

 b. To the beads, 500μl of the ClearMag™ Wash Buffer was added using the ReagentDrop and the plate was moved 
      to shaker for mixing for 10 sec and moved back to the magnet block for removal of supernate using 96-�p aspirator.
 c. Step b was repeated twice more for a total of three washes with 500μl.
 d. To elute the DNA, the beads were suspended in 100μl of PowerMag Elu�on Buffer and the plate was moved to the     
      shaker and mixed for 5 minutes at 65°C. The supernate was collected from the magnet block and transfered to a 96  
      well plate incubated at 4°C.

3. Analysis: The DNA samples were resloved on an agarose gel and the qua�fied using plate reader (Epoch Microplate   
    Spectrophotometer, www.biotek.com) to determine the quality of the isolated DNA. The isolated DNA was used as template  
    in PCR reac�ons to demostrate the absence of inhibitors. 

Figure 2: VERSA 1100 Worksta�on (L 93cm x 
W 62cm x H 62cm)

Figure 3: The deck layout of VERSA 1100 Worksta�on

V. Results and Conclusions

●   Efficiency of automa�on process: The ability of the Versa 1100 to automate the isola�on of DNA from difficult samples and    
ensure stable yields of isolated DNA (Figure 4c) demonstrate the efficacy of using this worksta�on. The on-deck plate shaker 
and proprietary magne�c bead mixer are central to achieving consistant and reproducible DNA yields

●  Quality of isolated DNA: The integrity of the isolated high molecular weight DNA (Figure 4a) is reflected by the compact 
isolated DNA band running close to 50kb standard on a 7% agarose gel. This also demonstrated that the on-deck shaker did 
not shear the genomic DNA (Figure 1a).

●   PCR inhibitor removal: The successful PCR amplifica�on using the isolated DNA samples as template is indica�ve of efficient 
removal of the PCR inhibitors both by the kit chemistry evident from the pellet of precipi�ates,and liquid handling modules 
including the 96-�p aspirator (Figure 1b) 
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Figure 4: (a). Isolated DNA Lane 1-4, Grass Lawn Soil (10μl), Lane 5-8 Flower Pot Soil (10μl), Lane 10: HMW (50Kb) (b). PCR from 
DNA samples in respec�ve lanes except LMW ladder (c). Purity and yield of isolated DNA
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Results and Conclusions cont.

●   Yield: Although DNA yield depends upon various factors including the number of microbes and the nature of the soil samples, 
the yield among the replicates of both soil types had a CV% of 4.6 and 6.3, repsc�vely (Figure 4c)

●   Throughput: 96 samples processed in <3 hours

VI. Benefits of Versa 1100 Worksta�on

This system offers merits over other systems for the following technical reasons:

●   The worksta�on automated the whole process from soil samples to isolate DNA (except centrifuga�on) in the comparison to 
other systems that automate only from magne�c bead addi�on to the manually extracted soil homogenate.

●   The system also automates NGS library prep for metagenomics and other applica�ons
●   The system offers a throughput of 96 samples within 3.5 hours of the en�re process
●   The 96-�p aspirator removes floa�ng inhibitors resul�ng in inhibitor -free DNA purifica�on
●   The ReagentDrop channels save on �me and running costs
●   The automated removal of the supernates from soil and humic acid pellets minimizes manual interven�on and human errors
●  The high efficiency air fliter hood equivalent to a small ultra clean workbench effec�vely avoids cross contamina�on, a 

prerequisite for diagnos�c  and genomic applica�ons


