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Figure 3 . Amplification of control DNA with formulation
C shows enhancement for all alleles . Nearly 3- fold
enhancement was obtained for some alleles (D 21 S11 )

Figure 1 and 2. Relative peak heights of Identifiler 
alleles from 1ng DNA spiked with final conc. 15 ng/ul 
of Humic acid with water or PCRboost A, B, and C.
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Please see lower attachment for references.

Figure 6 . Amplification results of DNA with no hematin
with and without PCRboost B and C (panel A) and with
hematin, with and without PCRboost B and C (panel B) .
PCRboost B had better recovery for hematin samples .

Figure 5 . Amplification of 300 yr old bone sample DNA.
Inclusion of PCRboost in the PP 16 (Promega)
amplification reaction increased detection from 3 alleles
(panel A, with water) to 15 alleles (panel B, with
PCRboost)

Positive Control DNA 9947a and Forensic DNA 
Samples (from SCCCL and AFDIL)

DNA Extraction -Organic Method
(AFDIL or SCCCL Lab Protocol)

Quantification Human Quantifiler Kit
(Applied Biosystems)

Amplification (Identifiler,
ABI or Powerplex 16, 

Promega) of Forensic DNA 
Samples

with and without PCRboost

Capillary Electrophoresis -ABI 310 Prism and 
use of GeneMapper software (Genetic Profile)

Amplification (Identifiler, 
Applied Biosystems) of 

Positive Control DNA 9947a 
with and without PCRboost 

formulations A, B, and C

*In Figures 3, and 4b, the amount of PCRboost used was 50% of that recommended by the manufacturer.

Future
üRepeat experiments on control and forensic DNA samples with 
manufacturerôs recommended amounts of STRboost.

üEvaluate results on mixtures and non -probative DNA samples with 
and without STRboost.

üExpand collaborations to include additional labs, sample types and 
amplification targets (e.g. Other inhibitors, mtDNA)
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Figure 4 . Touch sample DNA from phone swabs
without PCRboost (A) and with PCRboost (B) .

Figure 7. Amplification of 1ng DNA with 20 ng/ul of Humic acid 
with water (panel A) and with PCRboost formulation C (panel B).

Amplification of Humic Acid Samples with and without PCR Boost

ü Recovery of DNA profiles was achieved using commercially available 
PCRBoost on low quality and low quantity samples. 

V Recovery of 14 alleles on humic acid (20ng/ul) inhibited DNA 
was achieved vs. only 2 alleles without PCRboost (Figure7).  

V Enhancement of amplification of humic acid (15ng/ul) and 
hematin inhibited DNA was also achieved (Figures 1,2 & 6).

V Recovery of 15 alleles on 300 yr old bone DNA was achieved vs. 
only 3 alleles without PCRboost (Figure 5)

V Recovery of all alleles on touch samples with PCRboost vs. no 
alleles without PCR boost (Figure 4)

ü PCRboost formulation C resulted in the most significant 
enhancement of control DNA (Figures 1 -3).

ü Enhancement of amplification was not consistent when using only 
50% of the recommended amount of PCRboost and therefore 
diluting PCRboost to half volume was not supported.

ü Based on the results and additional studies, an enhancing reagent 
developed specifically for improving sensitivity and amplification of 
multiplex STR analysis is commercially available as STRboostÊ 
(Biomatrica, Inc.).

Amplification of 300 yr old bone DNA
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Successful forensic analysis depends on the ability to identify
and individualize biological evidence . Many forensic evidence
samples such as hairs, bones, teeth and sexual assault evidence
often contain less than 100 pg of DNA (1,2) . Low DNA yields
may be due to damage or degradation (1,2), small cell numbers
found in low copy number (LCN) or ótouchôsamples (1-5),
oligospermic (6) or aspermic perpetrators (7), or low male DNA
from extended interval post -coital samples in sexual assault
cases (8) . Trace biological evidence, including fingerprints, also
provide low yields of DNA (9-11 ) . Degradation is another factor
that can contribute to further damage compromised sample
types, including those derived from ancient or degraded bones
or teeth (12 ,13 ) . Development of optimal methods is critical for
successful recovery of DNA profiles from these types of low
quality and quantity forensic samples, particularly if downstream
analysis or re - testing is necessary . A method was recently
reported where inclusion of a novel reagent, PCRboost TM

(Biomatrica, Inc .) was able to enhance amplification 5- fold or
more of challenging and difficult to amplify samples .

This study aims to evaluate the use of PCRboost for
forensic DNA analysis to enhance amplification and
recovery of forensic DNA profiles from low quantity and
low quality samples . Evaluation of varying amounts of control
DNA, damaged DNA and DNA with inhibitors will be tested with
and without commercially available PCRboost as well as new
formulations .

Amplification of hematin spiked DNA +/ - PCRBoost B and C

DNA from phone swabs with and without PCRBoost*

A. No hematin, without and with PCRBoost B and C. 

B. Hematin spiked DNA, without and with PCRBoost B and C. 

16 uM Hematin spiked DNA 32 uM Hematin spiked DNA


