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time PCR on the Illumina Eco instrument or by conventional PCR.  The reasoning was 

that by qPCR, female should have slightly more PLP1 (chrX) signal than male.  By 

conventional PCR, we were able to check amplicon size and uniqueness.  Both tests 

yielded data consistent with the interpretation that all eight assays performed well. 

PCR reaction set up:  For each female or male PCR reaction, a 250 µl master mix was 5 

made on ice containing: 

• 100 µl of water 

• 25 µl of 10X STD Taq buffer 

• 25 µl of 25 mM MgCl2 

• 25 µl of 60 ng/µl sheared gDNA (female and male were the same concentration 10 

by Qubit) 

• 12.5 µl DMSO 

• 12.5 µl 10 mM dNTPs 

• 6.25 µl EvaGreen dye (Biotum) 

• 5 µl ROX dye (InVitrogen) 15 

• Mix well and add 2.5 µl Taq DNA polymerase. 

Table 7:  Cq values from PLP1 qPCR assay validation 

For the experiment, 24 µl of mix was aliquoted into two sets of 8 strip tubes 

(female or male) and added 6 µl of primer mix that contained 10 µM of the forward and 

reverse primers from each assay.  After mixing, three identical 5 µl amounts were 20 

aliquoted into columns of a 48-well Eco PCR plate (triplicate female on top in columns, 

triplicate male samples in columns on the bottom).  The instrument was set to monitor 

SYBR and ROX and to cycle to 95ºC for 30 sec, 60ºC for 30 sec and 72ºC for 30 sec 

for 40 cycles.  A JPG image of the amplification traces for assay 6 is shown in Figure 9.  

The copy difference between the female and male samples was clear.  All of the “Cq” 25 
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RESULTS 

To interpret the experimental data, the agarose gels that are shown in Figure 14 

were examined.  Under the cycling conditions used with the primers used (etc.) it was 

observed that assay sets 3, 5 and 6 yielded PCR products consistent with the assay 

amplicon (top gel) or the post-processed PLP1 to adaptor amplicons (bottom gel).  The 5 

more successful assay sets corresponded to:   

• Probe 4 with assay 3 

• Probe 2 with assay 5  

• Probe 3 with assay 4 

The qPCR Cq values are shown in Table 16 below.  Assays 1 and 2 failed gel 10 

analysis.  Successful assays are shown in assays 3, 5 and 4.  To derive % processing 

values, Cq’s were converted to absolute values (In “Excel speak”, Abs value = 

power(10,log10(1/2)*Cq+10).  The quotient of post-processed over capture only was 

then expressed as a percentage.  This measurement assumed that the amplification 

efficiency of the all amplicons was the same and conforms to an idealized standard 15 

curve (probably reasonably accurate).  Assuming this was correct, then approximately 

10% of captured material appears to be processed. 

Table 16:  qPCR analysis of post-capture processing sensitivity  

EXAMPLE 10 

CONSTRUCTION OF EXPANDED CODE MALE AND FEMALE GDNA LIBRARIES 20 

PURPOSE 

Build set of 16 coded male and female gDNA libraries that will be used to test 

multiple capture parameters in a single MiSeq sequencing run. 

METHODS 

Step 1:  gDNA.  Repaired gDNA was prepared. 25 
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The reactions were wash twice with 200 µl of 70% EtOH/water (v/v), air dried, and 

resuspended in 100 µl TEz. 

Step 4:  qPCR.  Make qPCR master mix containing: 

• 175 µl of water 

• 50 µl of 10X STD Taq buffer 5 

• 50 µl of 25 mM MgCl2 

• 100 µl of ACA2 primer (10 µM) 

• (50 µl of template – added later) 

• 25 µl of DMSO 

• 25 µl of 10 mM dNTPs 10 

• 12.5 µl of Eva green 

• 10 µl of ROX 

• 5 µl of Taq DNA polymerase 

9 µl was distributed into the 48 wells of an Illumina Eco qPCR plate.  Two 

serial dilutions of library calibration standard were made that are 10 pg/µl and 1 pg/µl.   15 

The remainder of the plate was loaded with libraries as shown in the tables below. 

Table 17:  Sample key for 48 well assay plate 1 

The second plate had the layout shown in Table 18 below. 

Table 18:  Sample key for 48 well assay plate 2 

Ligation efficiency was measured by the following cycling program: 20 

• 72°C – 2min 

• 94°C – 30 sec, 60°C – 30 sec, and 72°C – 60 sec;  40 cycles 
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For qPCR analysis, genomic DNA from sample F at 10 ng/�l (2 �l is added to 8 

�l of PCR mix to give a final volume and concentration of 10 �l and 2 ng/�l, 

respectively) was used as control.  Purified processed material from the F and S 

samples was diluted to 0.01 ng/�l = 10 pg/�l and 2 �l was added to each 8 �l PCR 

reaction to give a final concentration of 2 pg/�l.  The results are shown in Table 41. 5 

Table 41.  qPCR results 
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The qPCR data indicated that the library-free technology is very effective at 

retrieving the targeted genomic regions and at leaving off-target regions behind (e.g., 25 

Assays 6, 8).  The fold purifications, often >500,000-fold, were directly comparable to 

data from earlier experiments generated with libraries as disclosed elsewhere herein. 

Part II – Leave-one-out analysis:  The enzymatic requirements for complex 

processing were evaluated:  the design of experiment is shown in Table 42 below.   
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