Internal Validation of the Qiagen® QIAgility™ Liquid Handling Robot
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AbStraCt Quantitation Comparison Study Contamination Study Normalization and Amplification Comparison Study
Study 1: Four columns of Control DNA Z1 standards and three The QIAgility™ instrument showed no contamination at all loci in After normalization and amplification using the PowerPlex® 16
In a field where accuracy, precision and throughput are of the replicates of Standard Reference Material (SRM) components A, each of the 38 blank wells. The four blood samples used in the Kit, QlAgility™ prepared samples produced slightly higher
utmost importance, automated instrumentation is being employed B and C were set up manually and by the QIAgility™ on the same remaining wells presented complete profiles. relative fluorescence units (RFU). However, all profiles of
more heavily. The use of automation eliminates human error and 96-well plate. Standards were analyzed in pairs and comparisons QIAgility™ prepared samples contained sharp, well-defined
enables the scientist to spend his or her time elsewhere. The were made between R? and slope values. Quantitation Comparison Study peaks.
Qiagen® QIAgility™ is a multifunctional instrument that performs Study 2: Two columns of Control DNA Z1 standards and three Study 1: After quantifying samples using the Qiagen® — 30000.0
a variety of pipetting tasks that are typically performed manually repllcates_ qf tmee previously characterized samples were set up by Investigator® QuantiPlex HY'res kit, Contzrol DNA Z1 standards @ 20000.0
by the scientist. The instrument has the capabilities to complete tShte leAdglllty andI magqally on thz same 96_-Well plate. d produced comparable human and male R4 and slope results | 2 100000 = OlAgility™
three operations vital to the DNA workflow in the Marshall andards \évere analyzed in pairs and comparisons were made between r_net_hpds. SRM component (A, B and C) conce_ntratlons :>£) Manual
University Forensic Science Center (MUFSC) DNA Laboratory: between R= and slope values. showed significant differences between methods. Questions arose 0.0 - l l
quantitation and amplification setup, as well as normalization of . about SRM component sample_v_olti[nnes being Inadequate for Q3E QlSSampI(SBE 2k
sample extracts. An internal validation of the robot was completed i’aebrl‘es'lt"\a’\'g( “Z’::iﬁ)é“uﬁon o the samole, A, was set up manually, The accurate pipetting by the QIAgility™.
: : At - : ) ) : Figure 2. Total average RFU for each set of sample replicates prepared by the
at MUFSC m_ accordance with the SCIGn“_ﬁC \_/Vorklr_lg Qroup on QIAgility™ added three replicates, followed by a manual addition of three Table 4. Comparison of Control DNA Z1 standards between methods. two methods.
DNA Analysis Methods (SWGDAM) validation guidelines. The replicates to a 96-well plate for a comparison of average concentrations.
vaIidqtio_n Included five studie_s_: accuracy, contamin_ation, _ = System  Statistic . I?;an HSI(r)r?:n R2 (Male) Slope (Male) .
quantitation comparison, sensitivity, and normalization and Well Concentration (ng/ul)  Extract (ul) Aerane ( 098 4 _308 45 59983 33407 COﬂCl USION
amplification comparison. Based on the results, the QIAgility™ is 1 31.200 Neat Extract 0 QlAgility™ pon s ' ' '
| His Std. Dev| 0.0004 | 0.0153 | 0.0008 0.0181 This validation d irated that the OlAGiltv™ produced
capable of producing adequate and similar results to that of 2 10.400 10ul of Extract] 20 Average | 0.0959 | -3.1011 | 0.9962 -3.2131 Is validation demonstrated that the QIAgilty™ produced
traditional pipetting methods. 3 3.467 10ul of 2 20 Manual = =S T 00029 T 00563 | 0.0030 0.0484 accurate and reliable results, similar to that of traditional pipetting
4 1.156 10ul of 3 20 methods at MUFSC DNA Laboratory.
- 2 gi’gg 18“: gig 38 Table 5. Comparison of SRM component concentrations between methods. 1. Although Sc_)me loss In aCC_uraCy was Obse_rve_d_’ the downstream
Introduction ' = effects on final concentrations were not significant.
7 0.043 10ul of 6 20 Human Human Human Male Male Male 2 NO cross-contamination was present
: : . : 8 0.014 10ul of 7 20 System  Statistic  [A] [B] [C] [A] [B] [C] ' P ' .
Implementation of instruments capable of automation in forensic (ng/ul) (ng/pl) (ng/ul) (ng/ul) (ng/ul) (ng/ul) 3. Both Control DNA Z1 standards and samples produced similar
deoxyribonucleic acid (DNA) workflow processes is becoming Normalization and Amplification Comparison Study Ol Agility™ Average| 31.26 | 39.25 | 41.91 | 36.85| 0.00 | 35.56 results between methods.
more prevalent. Automating forensic DNA processes allows a Table 2. Four samples’ quantitation values and their desired concentration after St. Dev | 18.64 | 23.33 | 24.89 | 22.02 | 0.00 | 21.26 4. The QIAgilty™ can accurately prepare samples with both high
laboratory to be more efficient and increase sample throughput, normalization. Samples were prepared in triplicate. Manual 'g“t’egg\f iggi 28-82 g;gg i;-f(l) 8-88 ig-jj and low concentrations.
ultimately leading to a decrease in backlogs. Within each process Human Initial  Male Initia) | 2€sired Final ' ' ' ' ' ' ' 5. Complete profiles with sharp, well-defined peaks were present
of the DNA workflow, there are a variety of tasks that involve Sample Name " (ng/ul) Conc. (ng/ul) Human Conc. Study 2: After quantifying samples using the Qiagen® after normalization and amplification preparation.
transfer of precise liquid volumes. The Qiagen® QIAgility™ is a (ng/pl) Investigator® QuantiPlex HYres, the two methods produced

Future work includes an automated system to measure

liquid handling instrument capable of performing quantitation, Q3E 1.660 0.149 05 similar results. Although quantitation values vary greatly from the ) _ _

amplification and capillary electrophoresis setup, as well as original values, percent differences show that the two methods are QIAgility™ pipetted volumes in the accuracy study, and a
normalization of sample extracts. Before new instrumentation is Q1S 6.660 6.040 0.5 comparable to one another. longevity and stability study for a QIAgility™ prepared set of
implemented into a forensic laboratory, an internal validation is O5E 15 780 2 010 05 Control DNA Z1 standards. Furthermore, additional studies could
conducted. The Scientific Working Group of DNA Analysis Table 6. Comparison of three previously characterized samples between include the implementation of newly validated kits.

Methods (SWGDAM) describes a validation as “a process by Q2E 31.200 0.226 0.5 methods.
which a procedure is evaluated to determine its efficiency and QlAgility™ Refe rences
reliability for forensic casework and/or database analysis.” An Original ~ Average Percent

St. Dev.

internal validation was performed at the Marshall University Results & Discussion 1t i Do vt e e, S, e e
FOrenSiC SCienCG Center (MUFSC) DNA Laboratory tO determine 82E 17.50 24.47 09272 330/2 ;%gg;iggg?glo;?’lflllfgzétandard Reference Material 2372 Human DNA Quantitation Standard. Anal Bioanal Chem
reliability, reproducibility and accuracy of the QIAgility™. Accuracy Study O5E 1636 | 2488 | 09732 | 41% el s TP epreaten gl
Overall, the QIAgility ™ appeared to lose accuracy throughout the Manual o s Vs R 2107 Pt
. " Tol| Marshall University Forensic Science Center DNA Laboratory. Quantitation of DNA extr ing the Qiagen®
I\/I ethOdS & I\/I ate rIaIS Cqurse_ Of eaCh run. ThIS tended tO be r_nore prevalent When Orlgmal/ l Avel;a?e St. Dev. Dl?fircent alsvgstigatof@)SQ_tgan?iSIeS;(CH\((:rgs(I:j'_[. FGQ_et/eised Junea3,028t104?/A(r?:I{§/t;[c§tlgrogedures IS/Iz:n?J(;tIS._lIJ—ISun?i:Ig?tan,?/%/e\/.
plpettlng greater VOIUmeS. Inltla”y, thlS Was Very alarmlng, T Quan(g e ) ( 3 08390 | nce Myfgs?gfas_%élldatlon of a DNA gquantitation method on the Biomek® 3000. Journal of Forensic Sciences 2010;55.6:
. . . however’ after a Closer IOOk at downstream eﬁeCtS on fina| QZE 17. 2288 03963 270/0 Pasqualcni FD, Corn_elius % Konig_ I\I/I,Sch(?rerM,IS_SCSImid C, Ii!ene_man?r?, Bochmanr_l L% Procr_mowA,I Schnibbe_T, _
InStrumentathn and ChemIStrIeS _ _ o ] ] _ o Q 5 . . 0 Engel H. Investigator Qua_ntlp ex K|t For_re Iable quantification of human DNA in forensic samples. Forensic Sci.
- ® ] ] concentrations, It appeared the variation In plpEtt'ﬂg was minimal QSE 16.36 25 62 0.6773 44% Qialg;.ngelr;l?;[ésilijgzﬂfrrgg]l'j:r?triﬁéi(l)—ll\l(}ijl—ll:nﬁiibk 2014
Ql_agen EZ1 A_dyanced XL & DNA Investigator Kit (Table 3). Qiagen®. QIAgility® User Manual. 2013. - | |
Q|agen® Q |Ag|||tyTM o Sueg;t;E;\é\é?rI;g]lngroup on DNA Analysis Methods. Validation guidelines for DNA analysis methods. Revised
Qiagen® InveStigat0r® QuantiPlex HYreS Klt _ . SenSItIVIty StUdy _ _ ] ] ] ] Stangegza_lrddliél, Me.i_jer P, B(_)rsltigg C, HaanenA,IMfoIr_IiBg N. Bi(iar\nek® 3QOO:21;)f11(32YX<;rgh§;séeéréan automated
App||ed BiosystemsTM 2500 Real-Time PCR Instrument Table 3. Downstream effects of loss in accuracy by the QIAgility™. After quant|fy|ng Samples of the serial dilution In rep“ca‘tes using accredited forensic genetic laboratory. Journal of Laboratory Automation 2012;17.5: 378-86.
: ® . ® . :
Promega® PowerPlex® 16 System Amplification Kit QlAgility™  Initial DNA — Final [DNA] to the C?lagjn Inv_est_llgator ICguanthIex HY'res kit, the two methods
Applied Biosystems™ 9700 Thermal Cycler Pipettes (ul) _[DNA] _ added (ul) Volume (ul) [DNA]__Amp produced very simifar results. Acknowledgements
. . . 200 50.5 2 202 0.5 1
Applied Biosystems™ 3130x] Genetic Analyzer 193 205 > To5 0518 | 1036 . .
Aoplied Biosvstems™ Genemanper™ 1D software v3.2.1 : : : o 2 The author thanks the Marshall University Forensic Science Center DNA
y PP e 100 25.5 2 102 0.5 1 =R Laboratory for their assistance with the internal validation studies.
98.8 25.5 2 100.8 0.506 | 1.012 > \ - QlAgility™ Specifically, this validation benefitted from the input of Heather L. Harrah,
Accuracy Study 10 3 2 12 0.5 1 S3 0 \ > Manual Season Seferyn, Dr. Pamela Staton, Joshua Stewart and Jason Chute, all of
Using 200 pl and 50 pl liquid-level sensing tips, the QIAgility ™ 2.2 3 2 11.2 0536 | 1072 821 — ~ Linear (QlAgility™) who provided assistance throughout the process. The author thanks the
was programmed to pipette maximum, half-maximum and a 50 13 2 D2 0.5 1 S - Linear (Manual) Marshall University Forensic Science Program for support and guidance
small volume into 52 or 96 wells of a 96-well plate. 48.6 13 2 20.6 0.514 | 1.028 5 . throughout the project. This project was funded by Award No. 2010-1J-CX-
25 6.75 2 21 0.5 1 " Serial Dilution K015, awarded by the National Institute of Justice, Office of Justice
. 9 23 6.75 2 29 0.54 1.08 Programs, U.S. Department of Justice. The opinions, findings, and
Contamination Study _ _ _ S 1.75 2 ! 0.5 1 Figure 1. Linear Regression of QIAgility™ vs. Manual Quantitation Values for conclusions or recommendations expressed in this
A checkerboard plate was designed with alternating wells of 4.7 1.75 2 6.7 0522 | 1.044 QA4E Serial Dilution. publication/program/exhibition are those of the authors and do not
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