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While DNA analysis can be extremely helpful, it is not a quick process. It can take more than 3 Initial results showed that the Streck Philisa® high-speed thermocycler did not amplify various
hours to complete the PCR amplification of forensic samples. Streck, a company that sells clinical DNA sample types as well as the AB 9700 regular thermocycler did. Figure 1la shows an
laboratory products, has created the Streck Philisa® Thermocycler, which claims to be a high- S __ =TT electropherogram of a DNA profile recovered from nail clippings amplified with the Streck Philisa°®
speed thermocycler, and would complete PCR in about 30 minutes. The purpose of this project is ’-“W-"-”"“’;z-;‘::" - ’-E“WIILISH ’““T‘”‘-‘G'l::;:l L — | - | D R e , high-speed thermocycler using a 25 pL sample and SpeedSTAR™ HS DNA Polymerase. The
to perform a validation study showing that the Streck Philisa® high-speed thermocycler provides 0 | 0 ) 0 -, @ | s 6000, — - : = : - : s : . electropherogram clearly shows that amplification was not successful, and did not amplify at all.
the same quality results in less time than a regular thermocycler on forensically relevant samples. aano] i Electropherograms of the data showed that DNA amplified using the Philisa® thermocycler

Various DNA sample types were collected. The DNA was extracted, quantified, amplified, '0023 M 1L M Lo exhibited higher stutter peaks and increased inhibition. PCR Inhibition was especially evident in
separated, and analyzed using standard forensic DNA procedures and kits, with the exception of o JLUELLELE ELEEEEE 1 artntitg. ... JIeCR RSO L L L ez 0 AP 2] Ed ity e those samples with smaller amounts of DNA like hair and nail clippings. In order to try and
the thermocycler. Amplification was carried out using the Streck Philisa® high-speed thermocycler. 5 enhance the quality of results, many changes were made to both the master mix used for

Initial results showed that the instrument did in fact work, but not as well as a regular amplification as well as with the actual PCR parameters of the instrument. Figure 1b shows an
thermocycler. Electropherograms of the analyzed DNA samples exhibited increased stutter peaks P"“‘W'N'"’“"m'c‘l’;’;m | m:j:“"” S Pl"“‘[’;‘:‘;;ms'z'" | WE — m‘“""“"’”"“""“I‘Dssm | Im?:;': S PT“’I‘;:’;';:;;"”" | W’E — electropherogram of a DNA profile recovered from the same nail clippings pictured in Figure 1a.
and PCR inhibition. These problems were especially evident in those samples with smaller ” | 20 | 0 | a0 | 0 o™ | 200 | a0y : an | 00 The sample was amplified with the Streck Philisa® high-speed thermocycler using a 12.5 pL sample
amounts of DNA like hair and nail clippings. Decreasing the volume of master mix and the amount 2002}5 i " 1l \L\ Tl | | which included 1 pL of 2 pg/uL BSA solution and PhilisaFAST™ DNA Polymerase. The 1 uL of 2 pg/
of DNA from 25 pL of master mix plus approximately 1 nanogram of DNA to a 12.5 uL sample and o % [ LA L . uL BSA solution was added in order to obtain a final BSA concentration of 0.16 mg/mL. It can be
approximately 0.65 nanograms of DNA greatly enhanced the quality of the data. The addition of LW WL Lo dano b LLELELL  LLLLLVLEY A L dL] i 2] 2 6] - seen that due to the additions of BSA and the PhilisaFAST™ DNA Polymerase, as well as the
Bovine Serum Albumin (BSA) to the amplification mix improved results by helping with allele . decrease in total volume, and increase in PCR extension time from 20 to 25 seconds produced a
dropout and by reducing the amount of stutter. complete profile with no evidence of inhibition and lower stutter peaks.
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N 240814, - e PCR inhibition was one of the problems seen in those sample types with smaller amounts of
10 WA | L?s"” | [TPOX m”m - WA | [DesI® | [[POX | [FCA | “« o . . . . .
: , @ ; : : : : 0 100 | 20 ‘ a0 _ a ‘ 300 DNA. “PCR inhibitors generally exert their effects through direct interaction with DNA or
40004 ) \ ' i ) | ) | ) . . . . . .
. . . . . . . . . . ) | interference with thermostable DNA polymerases. Direct binding of agents to single- stranded or

Deoxyribonucleic acid (DNA) is a vital piece of evidence used in forensic science. It's very o] l “ oublo-stranded DNA can orevent arlf:] I»i/ﬁcation a1 |nhibitiongwas iausm DNi e
important to analyze biological samples found at crime scenes in order to try and make l . J M Lo hair and nail cliopines t )F: o ﬁ e dr t. £ lareer loci. like P nth d P nEc) 5 Th
identifications, linkages, and to aid in the reconstruction of the crime. Since DNA is often found in . S e o o alr @ ? C, PRINE> tO EXPETIEnCE aflele dropout Ot farger 1ocl, Tike Fenta t a enta o. e_
small quantities or poor quality, the polymerase chain reaction (PCR) is used to make exact copies 7 Sataztgzlfe In I;I%uNrZ3 ShO\;vs the numbjrfof aII:Igs pl.er IF)cus \;;\l;isent for I|3enta E and P?r;itadD L'OCI
of a specific portion of the DNA, known as amplicons. PCR is carried out using an instrument or eren >amples recovered from halr clippings. €n sampies were amplined using

. . : the AB 9700 thermocycler, allele dropout did not occur. But when using the Philisa® thermocycler,
known as a thermocycler. A thern?ocycl.er 'S a_n ms’frume-nt that heats and cools the DNA sample in Figure 1a. Electropherogram of DNA profile recovered from nail clippings amplified Figure 1b. Electropherogram of DNA profile recovered from same nail clippings pictured Penta E and Penta D in both of the samples experienced dropout and were not amplified. It was
order to synthesize the DNA amplicons in conjunction with an enzyme called DNA polymerase. with the Streck Philisa® high-speed thermocycler using a 25 pL sample and in Figure 1a. The sample was amplified with the Streck Philisa® high-speed thermocycler found that bv d ing the total vol fth le f 25 ul to 12.5 ul. addine 1 ul of 2

: : : oun at by decreasing the total volume of the sample from 25 pL to 12.5 L, adding 1 pL o

_ The Polyme-rase Chain Reac.tlon (PCR) has been a succes.sful and us.e-ful method us.e.d to rpgke SpeedSTAR™ HS DNA Polymerase. It can be seen that amplification was not successful. using a 12.5 pL sample which included 1 pL of 2 pg/uL BSA solution and PhilisaFAST™ DNA ug/uL BSA solution to the total volume, and increasing extension time of the PCR cycle from 20 to
mllllons of copies of DNA, which are then used-fo-r anz?lly5|s and proﬁlm’g. ONA proﬁlmg utilizes Polymerase. It can be seen that the reduced volume, new enzyme, and addition of BSA 25 seconds decreased the inhibition to’a point where allele dropout no longer occurred. Figure 2a
Crows an clecropherogtam of DNA rom 3 buccl swab oo 5 solume of 25 4. and e
sequences between individuals are known as polymorphisms. Certain sequences with high Ph|||sal;,é}[SfM dDNA I;olyr\eras.e.hégélearly seel?dm tthe E-Iectropzhberogra:;, an |tnhcomflletz D'}']A profile
degrees of polymorphism are extremely useful in the analysis of DNA. These polymorphisms are was obtained and clear Innibiion 15 evident.  rigure T on he other hand > OV_VS a-n
known as short tandem repeats, which are very short pieces of DNA, around 2-5 base pairs long electrophec:jrogram gftthiSDNl'_A‘ fr'om ;heLsa;nze bu/CCEIBS;'VA‘ab Ilntflgu;e 2a,ﬁgxc|e§;:he vqurtnetlin th";
that are repeated numerous times. STR’s are helpful because each person has a different number ca>e Was decreased to HL USIng 2 ML of = He/M >ofution fora find concentration

. . . . . 0.13 mg/mL, and the same PhilisaFAST™ DNA Polymerase as used before. This electropherogram

Of Coples Of the SpeCIﬁC repeat SEC‘L’IOH Of the DNA [1] In thls prOJECtI the Promega PowerPIeX 16 PE_EG_25_2014-08-01_G01 f5a PE_EG_25 PowerFlex_16_ID3.2.0 ‘. EG_S_15_2014-09-04_H11 fsa EG_S 15 PowerPlex_16_ID3.2.0 ‘. ShOWS ag/com Iete DNA rOﬁIe Wlth no eV|dence Ofylnhlblt_lon p g
HS amplification kit, a multiplex STR system that amplifies 16 loci, which refers to the location of a [DIST3E8 [TH1 | D2ISIT | DS | (Penta E | [D3S1358 [TFoT [D2ISTT | DS | PenE | _ P P , , ' _
specific DNA sequence on a chromosome, was used. The kit also includes the primers necessary to s = i = - j = ‘ = a0 ’ - * f ’ T * =~ Higher stutter peaks were another issue seen in the data collected when using the Streck
replicate the appropriate parts of the DNA that are going to be amplified during the PCR process. “EE A izz )L U Philisa” high-speed thermocycler. for ampllﬁ.catlon. While it was not gxpected, the addition of BSA
PCR occurs in 3 steps; denature, annealing, and extension. The first step, denaturation, refers to ol -y : - o ol A I LJ ally) to the sampl.e actually helped with decreasing stutter peaks. Decreasing the amount of DNA.USEd
heating up the DNA in order to break down the bonds, which hold the DNA double helix together. = “ e o o Ll o s from approximately 1 nanogram to 0.65 nanograms also decreased the abundance of higher

) S @ 0 7 : ; tutter peaks.
This step allows the two strands to separate, creating single stranded DNA. The second step, i 2 52 1 >
annealing, refers to the step that allows the various STR primers to bind to their complimentary AT 1T — T B TR SO T (W
sequence on the template strand of DNA. The third step, extension, is when an enzyme known as [DES8I8 | DBSIT | [DTSE | DIesER | [CSFIFO | Penta D DESSIE | DESIT|[Drsez0 | [DI6SER | [CSFIPO | [Penia D Conclusions
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Taq Polymerase is activated by the temperature of the environment, and extends the primers by S ’ ’ ’ ’ ’ ‘ ’ ’ 00— = | ’ ’ T | ’ ’ ’ ’ ,
adding nucleotides and using the target DNA strand as a template [2]. The resulting strands 0y ok ;ﬂ‘;ﬂ ;JL *éll..k‘l:l i ;L’l L Initial results showed that the Streck Philisa” high-speed thermocycler was able to carry out
created are called amplicons. The PCR process can be repeated numerous times, which allows for " oz e oo amplification, just not with the same quality results as a regular thermocycler would.
millions of copies of DNA to be made [3]. 1 1] J iy | \ 11 fm @ Electropherograms of the analyzed DNA samples exhibited increased stutter peaks and PCR

It typically takes around 3 hours for a regular thermocycler to carry out various cycles of PCR R inhibition. Samples with lower DNA concentrations, like hair and nail clippings, experienced
on the DNA samples. In a forensic lab setting where hundreds of DNA samples need to be analyzed PE_EG_25_2014.06.01_GO1 652 PE_EG25 PowerPlex_16_ 10320 - EG_S_15_201409-04_HIL EG_S 15 PowerPlex_16_103 20 m dropout of larger alleles. The quality of results were greatly enhanced through the addition of BSA
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and used for DNA typing, 3 hours is a long time to wait to analyze the amplicons, and could E] @R -  [TPOX ] EA - . FWA | DBm  [PoX Fea | t(r: the master :cnlx, by Ilncrea;smg extens?n nmeffor PCR from f20 to 25 sec.ondls, and by d.ecrealsmg
potentially contribute to backlog situations. The Streck Philisa® high-speed thermocycler has the o ‘ | ’ | ‘ | | | i | - | - | = ' B the amount of sample and amount of DNA rom 25 pL of master mix plus approximately 1
potential to cut down the amount of time it takes to perform PCR from 3 hours to just 30 minutes 0] h M ! A hanogram of DNA .to al2s |+L sample and approximately 0.65 nanograms of DNA. |
[4]. This would allow forensic scientists to analyze more DNA samples in a lesser amount of time, oL | . 4 : il | A This project will be continued throughout the 2014-2015 school year in order to continue to
making the lab more efficient. i o] o o refine the quality of data obtained from the use of the Streck Philisa® high-speed thermocycler for

A B . 21 amplification. The possibility of decreasing PCR amplification time from 3 hours using the AB 9700
Materials and Methods thermocycler to just 30 minutes with the Streck Philisa® high-speed thermocycler makes the point
of this work clear.

Buccal swabs, liquid blood, hair samples, and nail clippings were obtained from human Figure 2a. Electropherogram of DNA profile recovered from a buccal swab amplified Figure 2b. Electropherogram of DNA profile recovered from the same buccal swab
participants with written, informed consent after UNH IRB approval. Once collected, the DNA from with the Streck Philisa® high-speed thermocycler using a 25 plL sample and pictured in Figure 2a. The sample was amplified with the Streck Philisa® high-speed
samples of each type was extracted and purified. DNA from buccal swabs and blood was extracted PhilisaFAST™ DNA Polymerase. It can be seen that amplification was not successful and thermocycler using a 15 pL sample which included 1 pL of 2 pg/uL BSA solution and References
using the QIAGEN® QlAamp® DNA Mini Kit while DNA from hair and nail clippings was extracted an incomplete profile was obtained. PhilisaFAST™ DNA Polymerase. It can be seen that the reduced volume and addition of

[1] Blackett (2000, October 27). What is a Short Tandem Repeat? Retrieved from
http://www.biology.arizona.edu/human bio/activities/blackett2/str description.html

using the QIAGEN® QlAamp® DNA Investigator Kit. The following protocols were used for the BSA allowed for a complete profile.
extraction of the respective DNA sample types; “Buccal Swab Spin Protocol” [5], “Isolation of Total
DNA from Nail Clippings and Hair” [6], and “Blood and Body Fluid Spin Protocol” [7]. These
protocols were followed as per the kit manuals.
Quantification of the extracted DNA was performed using the Applied Biosystems™ (AB)

http://users.ugent.be/~avierstr/principles/pcr.html
Quantifiler® Kit and the AB 7500 Real-Time PCR System. DNA amplification was carried out using [4] Eh/i7i50® Thegrma/ C/c/er- Mol/epcu/ar? Str/epck | Clinical laboratory products you can count on
the Promega PowerPlex® 16 HS kit and performed on the Streck Philisa® High Speed Y y P y '

Thermocycler. Either SpeedSTAR™ HS DNA Polymerase or PhilisaFAST™ DNA Polymerase was Number ofAIIeIes per LOCUSfOI' Penta E and Penta D Loci (n.d.). Retrieved from

[2] Polymerase Chain Reaction. (n.d.). Retrieved from
http://www.uvm.edu/~cgep/Education/PCR.html
[3] Principle of the PCR. (n.d.). Retrieved from

— —©® - http: .Sstreck. duct. ?p=Philisa Th | Cycl
included in the master mix. For comparison purposes, amplification was also performed with an AB 9700 Initial Philisa Philisa Thermocycler [S]Zéé\évg\;vv:arbesc iﬁo;?é'?ggoluizg(s)g;( IK:\ Ql/l\clvsri Dele\;;\nl?ﬂin\i/;ietrand QiAamp DNA Blood Mini Kit (
AB 9700 thermocycler. Separation and detection of the individual alleles was performed on an AB Thermocycler Thermocycler Amplification 37-38) P ' ' P P PP-
3130x| PRISM sequencing instrument. Resulting data was analyzed and individual genotypes of Amplification Amplification (12.5 pl with PhilisafAST™ DNA ' . oo :
0 : 6] Protocol: Isolation of Total DNA from Nail Clippings and Hair. (2010). In Q/Aamp DNA
the DNA samples were visualized using the AB GeneMapper® ID Software version 3.2.1. (25 uL with Polymerase, 1 uL of 2 pg/ulL BSA 6] " HIPPING . )-1nQ P

Investigator Handbook (pp. 30-32).

™ solution, 25 second extension
SpeedSTAR™ HS DNA [7] Blood and Body Fluid Spin Protocol. (2003). In QlAamp DNA Mini Kit and QIAamp DNA Blood

ilisa® Hi ' ' : Polymerase time)
The Streck Philisa” High Speed Thermocycler was set with the following parameters oo — Py—— > y - ) , Mini Kit (pp. 27-29).
| enta : : o .
SpeedSTAR™ HS DNA Polymerase Parameters | PhilisaFAST™ DNA Polymerase Parameters P [8] Bessetti, J. (2007, March 1). An.lntl.roductlon to PCR Inh|b|’Fors. Retrieved from |
96°C for 60 seconds 36°C for €0 ceconds 1 Penta D 2 0 2 http://www.promega.com/~/media/files/resources/profiles in dna/1001/an introduction to pcr
; inhibitors.pdf
10 Cycles of the Following: 10 Cycles of the Following: Hair Sample Penta E 2 0 2 2
94°C 10 seconds 94°C 10 seconds 2 Penta D 2 0 2
60°C 10 seconds 60°C 10 seconds ACkﬂOWlEdgementS
70°C 20 seconds 70°C 25 seconds Figure 3. Data table which shows the n'um.ber. of alleles per locus present for Penta E and Penta D L9ci We would like thank the Henry C. Lee College of Criminal Justice and Forensic Sciences for the
22 cycles of the Following: 22 cycles of the following: for 2 DNA samples recovered from hair clippings based on the type.o.f.thermo.cycle.r used, along with provision of materials and instruments, as well as the SURF program at UNH for the funding
90°C 10 seconds 90°C 10 seconds volume and type of DNA polymerase used. It can be seen that while initial amplification of the samples received for this research. We would also like to thank Streck for their donation of the Streck
60°C 10 seconds 60°C 10 seconds using the the Streck Philisa” high-speed thermocycler resulted in the dropout of alleles for Penta E and Philisa® high-speed thermocycler and for the provision of various materials used throughout this
., - Penta D loci, the reduced volume along with PhilisaFAST™ DNA Polymerase and addition of BSA resulted project.
70°c gsecands e 25 seconds in the reappearance of alleles once lost during amplification.
60°C for 180 seconds 60°C for 180 seconds
Total Run Time: approximately 28 minutes Total Run Time: approximately 31 minutes




