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Introduction I\/Iethods
GenQA is an external quality assessment (EQA) provider for end-to-end genomics testing. Covering For the 2021 DNA quantification EQA, six DNA samples were provided (Table 1) along with an
over 100 different EQAs from 11 different disciplines. The DNA guantification EQA has been provided elution buifer to use as a blank It necessary. Participants were asked to quantify the DNA using
by GenQA for 6 years, initially set up to aid with standardization of assessing sample quantity for the their routine double-stranded DNA (dsDNA) specific method.
Nlg SN = aTo]E=TaTe M O[O N [0 ]0 o =T o o] g g [SESq o] (o] [=Tod M| A IS To) WV T o [ST 1\ VAREYZET I Vol SRR (O M- I o L[l o LS SAEXIWN [ =1l | +  Results submitted by proforma detailing the concentration of DNA measured and the method the
guantification is important for several applications, and when samples fall outside the required laboratory used to quantify the DNA
SCEvE ISR lelg: RS AU IERe:UR SIS IR TSRS el g VTS RV Re RO RUIINEIC RIS | . Results assessed using statistical analysis to benchmark laboratories performance
to delays in returning patients results or re-sampling of patients.
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Results
Methodologies Table 1 — Summary of samples provided and EQA median values by quantification type
Sixty-two laboratories participated in the EQA and a total of 18 different methodologies were used Note: One laboratory used qPCR to determine the concentration, for this, the single /aboratory’s value is displayed as a median
to quantify the DNA samples. The different methodologies can be split into three methodology cannot be provided | |
typeS: FluorometriC; SpECtrOphOtOmEtriC and qPCR A Summary Of the methOdS Used for the Source of DNA meggﬁgggiggiﬁion medijrl:?:roonngggtlrcation n?gdﬁggigz(z:?nr?gtrifn qPCRc:(?]rgl];:j?tration
1 i i /ul /ul /ul
dlﬁerent Sample typeS can be seen in Flgure 1 2021 143Q _ Somf':ttic cell line . 50 85 70 165.5
Figure 1 - Methods used by laboratories to determine DNA concentration 01 12‘;‘8 Forma"nf'xiﬂfﬁéagg‘rii?:;?%elggéssue S o1t 6 0 o
Methods used to determine the DNA concentration, grouped by type of quantification method 2021 _146Q __ Freshtissue 5.0 2.7 92.0 78.9
2021 147Q Formalin fixed paraffin embedded tissue (FFPE) 17.4 16.4 63.2 9.8
- 2021 1480 Whole Peripheral Blood 93.4 85.1 127.3 63.5
o Analysis
o 1440 Results were analysed by benchmarking and comparison of results between laboratories. The
5 o statistical analysis for the scoring of the results was determined with consultation from a chartered
£ e statistician. This involved the following steps:
g « Removal of outliers.
", « Determining the best fit distribution model based upon Akaike’s Information Criterion (AIC).
(NI NI NI ELIE NI — Cmm o e e r meme « Bootstrapping to determine a better estimate of the parameters of the distribution.
Ficroneric Furomevts _ Glonsx  Flioramevie Fluaromeuic Fluoramerie Floronetr. Fluoamrrc P aurs, cunter :ﬁ:t Specapnote speciophots speciophor L“i'l":‘.?“: p%z..ﬁ ﬂ°‘ « Calculation of percentiles of the fitted distribution in an analogous way to using the mean and
Method " pf standard deviations for a normal distribution. y
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Results

Individual sample results

The results were analysed for each sample (Figure 2). Sample 143Q, 146Q and 148Q were best fitted as gamma distributions and samples 144Q, 145Q and 147Q were best fitted as log normal distributions.
The type of guantification method had an impact on the concentrations measured, with spectrophotometric methods generally reporting higher concentration results (Table 1 and Figure 2). The higher
concentration measurements was particularly evident for DNA extracted from FFPE (Figures 2B and 2E).

Figure 2 - DNA concentration measurements reported by laboratories with percentile thresholds
Arranged in ascending concentration by technique type identified by different shading: from left to right- fluorometric techniques, gPCR and spectrophotometric techniques. A-143Q, B- 144Q, C-145Q, D-146Q, E-147Q, F-148Q
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ReSU ItS Figure 3 - Participant EQA scores with the type of quantification method

EQA scoring detailed for each laboratory.

For each sample, laboratories received 2 marks if their measured concentration was within 68.27 percentile e

of the fitted distribution, 1 mark if their measured concentration was between 68.27 and 95.45 percentile of
the fitted distribution and 0 marks if their measured concentration was greater than or less than 95.45

percentile of the fitted distribution. | I"lllllll“““““
_ _ I . T

A total of 12 marks were available for the EQA. Scoring threshold were set, with participating laboratories

[e]

scoring 9-12 marks classified as satisfactory with no recommendations (green rated), laboratories scoring 5- - ——Red rated
8 marks classified as satisfactory with a recommendation to review their DNA quantification protocol (amber s ) e
rated) and laboratories scoring 0-4 marks classified as poor performers with a recommendation to urgently 3 threshold
. . . . . . e (3reen rated
review their DNA quantification protocol (red rated). A summary of the scoring for the laboratories can be ANANM threshold
found in Figure 3. :
Generally, laboratories scored well in the EQA, with only three laboratories receiving poor performance and
the majority of laboratories (47 out of 62) receiving satisfactory performance with no recommendations.
Laboratories using spectrophotometric methods generally scored lower (Figure 3).
K Laboratory )

Conclusion

The results from the EQA highlight the variability of DNA concentration measurements across and Spectrophotometric methods often detect contaminants within DNA extracted from FFPE samples
between methods and highlights the need for better standardisation of DNA guantification and that may skew results and this EQA has also identified this, and it is therefore recommended that
continued need for DNA guantification EQAs to allow laboratories to bench mark and standardise for this sample type, a different quantification method should be considered.

their methods.
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