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METHODS FOR DNA QUANTIFICATION YIELD SIMILAR RELATIVE BUT DIFFERENT ABSOLUTE VALUES
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DNA quantification is a routine yet important procedure that determines the efficacy of long-term sample storage and further manipulations with the sample.
There are a few well-established methods for measuring DNA concentrations. However, it still not fully clear how concordant their results are. The aim of this
work was to measure DNA concentrations in a set of samples using different quantification methods and to compare the obtained values. In 2 independent
experiments, a total of 100 genomic DNA samples were analyzed using 3 different DNA quantification methods, including spectrophotometry (NanoDrop),
fluorometry (Qubit) and real-time PCR (Quantifiler). The obtained relative concentrations demonstrated an excellent correlation (the correlation coefficients were
as high as 0.98 to 0.99). However, the absolute concentrations showed a considerable variation and even a twofold difference. Spectrophotometry yielded the
highest concentrations, whereas fluorometry yielded the lowest. The real-time PCR results were intermediate. The differences were more pronounced for the
samples with low DNA concentrations. We recommend that such differences should be accounted for when estimating DNA concentrations using an arsenal of
different quantification methods.
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METOAbl UBMEPEHUA KOHLUEHTPALUN OHK: COBMNAOEHVUE OTHOCUTEJIbHbLIX
BEJTMYNH U PASNTN4NA ABCONKOTHbIX

O. IN. BanaHoscknn22 = XK, A. Karasexxesa'?, M. B. Onbkosa?
" HCTUTYT 06LLen reHeTukm umenn H. V1. BaBunosa, Mockea, Poccust

2 MeayKo-reHeTU4eCcKmin Hay4HbI LieHTP, Mocksa, Poccus

3 briobaHk CesepHoit EBpasnn, Mockea, Poccusi

3mepeHne koHueHTpaumn [HK aBnseTca 6a30BbIM METOAOM, OT HAAEKHOCTU KOTOPOrO 3aBUCHUT S(PEKTUBHOCTb AASIBHENLLIENO XPaHEHNs 1 UCMONb30BaHNS
06pasLoB. CyLLEeCTBYET HECKONBKO LUMPOKO PacipOCTPaHEHHbIX 1 XOPOLLO 3apeKOMEHAO0BaBLUNX ceba cnocoboB namepeHnst KoHueHTpaummn OHK, onHako
CTeneHb WX COrNacoBaHHOCTV APYyr C APYroM M3yyeHa HefoCcTaToqHO. Llenbto paboTbl 6610 M3MEPUTL KOHLEHTPALMM OOHMX U Tex xe 06pasLioB pasHbiMu
MeTOAaMM 1 MPOBECTN CPABHUTENBHbIA aHaN3 MOMyHEHHbIX Pe3ynsTaToB. B ABYX HE3ABMCUMBIX SKCMEPUMEHTaX, CyMMapHO BKOHMBLLX 100 06pasLioB reHOMHOW
[OHK, cpasHnBanu Tpu Metopa onpeaeneHns koHueHTpauum OHK: cnektpodotometpudeckuin (Nanodrop), dnyopumeTpudeckun (Qubit) n MLP B peansHom
BpemeHy (Quantifiler). BeisiBneHo, 4To 3Ha4eHWst KoHUeHTpaummn JHK, nonyyeHHble pasHbiMi MeToLaMu, XOPOLLO KOPPENMPYIOT APYr C APYroM (KO3MDMULIMEHTbI
koppensaumn coctasnstoT 0,98-0,99). OgHako NPy Takon OTIMHHOM KOPPENALMN OTHOCUTENbHBIX BEMMHYNH KOHLIEHTPALMX abCONOTHbIE BENMNYMHDI, NONYYEeHHbIE
pasHbIMI METOLAMM, BAPbMPYIOT 3HAYUTENBHO, BMIOTh A0 ABYKPATHbIX pasnnyuni. CnekTpooTOMETPUHECKNI METOA, AAET HANboee BbICOKME KOHLEHTPAaLMN,
MLP B peanbHOM BpeMeHr — NPOMEXYTOUHbIE, a hTyOpPUMETPUHECKIMA — Havnbonee H13Kue. Pagnnyns B pesyntatax 60nee BblpaxkeHb! A5 06pasLoB C HU3KOM
KOHLeHTpaLwen. Mbl pekoMeHayem yinTbiBaTb Halnyme STUX CUCTEMATUHECKUX Pa3NHMA MEXAY Pe3ynsTaTamy n3mepeHns KoHLeHTpaumm JHK, nonyydeHHsiMm
pasHbIMI MeETOLAMM.

Kntouesble cnosa: koHLeHTpaumsa JHK, metoge! namepenis, MLIP B peansHOM BpemeHw, CnekTpohoTOMETPUHECKUA METOL, (hyOpUMETPUHECKUIN METOL,
DuHaHCUpOBaHMe: NCCNEA0BaHNE BbIMO/IHEHO B pamMKax [0CyAapCTBEHHOrO 3aaaHns Ans MeanKO-reHETUHECKOro Hay4HOro LeHTpa (IKcrnepumMeHT 1) 1 npu
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DNA quantification is a routine procedure performed by many  reagent kits and instrumentation. Still, it is not uncommon
laboratories. It is an important part of sample preparation for  that different methods yield different estimates. The available
long-term storage, biobanking or NGS. There are a few well- literature [1-6] warns against the limitations and specific
established methods for measuring DNA concentrations that  characteristics of DNA quantification methods that the end
have been conveniently translated into commercially available  user may not be fully aware of. Genomic DNA and DNA
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library concentrations are measured prior to whole-genome
sequencing, as part of a sample reception procedure or while
monitoring the quality of stored DNA samples. In our lab, we
work with extensive sample collections from the Biobank of
North Eurasia [7], among other projects; therefore, it is critical
for us to find an optimal method for DNA quantification,
understand the nuances of its application and compare it to
other existing measurement methods. It is highly likely that
other laboratories may face a similar task. The aim of this work
was to measure DNA concentrations in a series of samples
using different quantification methods and compare the
obtained values by assessing the repeatability of each method,
determining the concordance of the results and identifying the
trends of differences between the obtained values.

METHODS

In 2017-2018 we conducted a series of experiments in which we
measured DNA concentrations in a set of samples using different
quantification methods. The following DNA quantification
methods were compared: a) NanoDrop spectrophotometry,
which can determine both DNA concentration and DNA quality
from the absorbance of a sample at a certain wavelength; b)
fluorescence-based measurements using fluorescent dyes
(Qubit); c) real-time PCR (Human DNA Quantifiler).

All the experiments gave the same picture, so in this article
we will talk about the most elaborately planned experiments
(1 and 2) in which the number of controlled variables was the
highest. In both experiments, we used DNA samples from the
Biobank of North Eurasia obtained through phenol-chloroform
extraction.

In experiment #1, 49 DNA samples were analyzed. Prior to
the experiment, DNA concentrations were estimated using a
Qubit fluorometer and Qubit reagent kits. Highly concentrated
samples were diluted down to < 50 ng/pl because the Human
Quantifiler kit guarantees accurate measurements only at
concentrations below 55 ng/ul, given that standard dilution
series are prepared in strict accordance with the manufacturer’s
guidelines. In those 49 samples, DNA concentrations were
measured in 3 ways: spectrophotometrically in 3 replicates per
sample using a NanoDrop spectrophotometer; fluorescently in
3 replicates per sample using Qubit instrumentation and reagent
kits; using real-time PCR and a Human DNA Quantifiler kit. Due
to high costs of the reagents, real-time PCR was conducted
in 2 replicates for half of the samples. Because the correlation
between the replicates was 0.99, DNA concentrations in the
rest of the samples were measured only once per sample.

For spectrophotometry, we used NanoDrop 2000
(Thermo Fisher Scientific; USA) in strict compliance with the
manufacturer’s protocol. DNA samples were aspirated into an
automatic Research Plus pipette (Eppendorf; Germany) that
allows adjusting the dispensed volume between 1 and 10 pl.
DNA concentrations were measured in 2 pl samples at 20 °C.

Fluorescence measurements were done using a Qubit 4
fluorometer (Thermo Fisher Scientific; USA), compatible 0.5 ml
thin-walled assay tubes by the same manufacturer and Qubit™
dsDNA BR Assay Kits (Thermo Fisher Scientific; USA) in strict
accordance with the manufacturer’s protocol [7]. Samples were
aspirated into an 0.1-2.5 pl automatic Research Plus pipette
(Eppendorf; Germany). DNA concentrations were measured in
2 pl samples at 20 °C.

Real-time PCR was performed using a 7500 Real-Time PCR
System for Human Identification (Applied Biosystems; USA) and
a Quantifiler™ Human DNA Quantification Kit (Thermo Fisher
Scientific; USA) in strict compliance with the manufacturer’s

protocol. Samples were aspirated into an automated 0.1-2.5 pl
Research Plus pipette (Eppendorf; Germany). Two pl of each
sample were amplified.

In experiment #2, 51 DNA samples were analyzed.
Methods, reagent kits and instrumentation applied to measure
DNA concentrations were the same as in experiment 1.
Fluorescence measurements were done in 2 replicates. Other
measurements were performed in one replicate per sample.
Prior to the experiment, DNA concentrations were estimated
using a Qubit fluorometer and Qubit reagent kits. The range
of DNA concentrations measured in experiment 2 was shifted
upward to 20-90 ng/ul.

Experiments 1 and 2 were conducted by different
researchers at different time points. Initial data processing
and graph construction were done in MS Excel; correlation
coefficients were computed in Statistica 7.

RESULTS

Results of experiments 1 and 2 are shown in Tables 1 and 2,
respectively. Because the experiments were of the same type,
their results are presented together in the Figure and Tables 3
and 4. First, a more detailed experiment 1 is described and
then its results are compared to the results of experiment 2.

We started analyzing the data collected in experiment 1
by calculating the repeatability of the results obtained with one
and the same DNA quantification method in a few replicates
per sample. The repeatability turned out to be extremely high:
the correlation coefficient varied between 0.99 and 1.00,
which at the very least suggests the absence of a pipetting
error. Therefore, for each sample, mean concentrations of all
replicates were used for further analysis.

Since real-time PCR-based DNA quantification (below
referred to as Quantifiler) is considered to be the most accurate,
we used it as a reference method. Values obtained with other
methods were compared to those yielded by Quantifiler. We
would like to emphasize that a different choice of a reference
method would have led us to the same conclusions. In Figure
1A, DNA concentrations obtained with real-time PCR are
plotted on the X-axis. DNA concentrations obtained using
all three analyzed methods are plotted on the Y-axis. The
Quantifiler curve can only take a form of a 45 degree line (the
black line in the picture). It serves as a baseline. The 2 other
curves look more interesting.

The NanoDrop curve (Fig. 1A; the orange one) was constructed
from the values that on the whole were concordant with
Quantifiler estimates. Still, they were a bit higher, with stochastic
fluctuations (“beats”). The NanoDrop spectrophotometer
returned higher DNA concentrations than the Quantifiler kit
for the samples containing 20 ng/ul DNA. For lower DNA
concentrations, both methods generated very similar results.

In the Figure, the orange NanoDrop curve lies above the
black Quantifiler line, and the blue Qubit curve is below the
latter. For all our samples, Qubit generated lower concentration
values, as compared to Quantifiler. Unlike the NanoDrop curve,
the Qubit curve looks smoother, suggesting better stability of
measurements. The first impression of the Qubit curve is that the
distance between its every point and every corresponding point
of the Quantifiler line is fixed. However, the blue dotted trendline
demonstrates that the Qubit curve is not only characterized by
lower DNA concentrations but also has a different slope.

The next step was quantitative analysis. Table 3 (specifically,
the values above the diagonal) shows correlations between the
results obtained with 3 tested DNA quantification methods.
The correlation coefficients were very high (at least 0.98),
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Table 1. Results of DNA quantification in individual samples (Experiment 1)
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SamplelD Quantifiler1 Quantifiler2 Qubit1 Qubit2 Qubit3 Nanodrop1 Nanodrop2 Nanodrop3
21 10.7 10.3 6.1 5.9 5.6 11.6 13.1 12.0
22 18.3 17.6 12.2 11.2 11.4 23.7 25.0 241
23 36.6 33.2 24.4 241 24.0 51.6 51.2 49.8
24 442 47.8 34.0 36.2 31.9 73.7 75.2 73.2
25 64.3 58.4 47.2 45.0 49.6 101.1 104.4 102.8
31 10.2 9.8 5.5 5.4 5.6 8.6 7.9 8.0
32 18.1 18.3 1.2 11.0 10.9 15.7 16.4 171
33 37.0 35.7 23.6 245 23.4 38.6 37.6 39.5
34 447 47.4 329 30.1 31.4 51.5 54.4 51.7
35 59.2 54.4 421 43.3 42.6 67.8 70.7 69.4
41 10.3 9.7 5.6 6.1 52 8.2 7.7 7.5
42 14.8 15.5 11.6 11.0 10.9 16.3 16.9 16.2
43 28.7 27.3 22.3 23.0 22.7 35.8 35.8 36.8
44 401 39.8 32.8 32.3 33.5 53.2 51.5 53.4
45 59.0 55.3 45.3 45.7 46.0 70.7 71.9 71.7
51 10.1 10.5 5.9 5.7 5.5 10.0 9.3 9.3
52 20.1 20.2 11.8 11.6 1.5 19.9 19.2 19.5
53 34.2 35.8 23.2 22.0 23.4 38.4 39.4 36.3
54 47.7 44.6 31.9 33.7 34.0 59.5 57.8 58.1
71 9.0 8.8 5.3 5.4 5.1 8.1 8.1 8.4
72 15.5 15.4 9.7 10.3 10.3 17.2 17.5 17.7
73 28.2 30.6 18.5 19.5 19.1 36.3 36.1 36.3
74 42.3 44.6 34.2 27.7 30.3 54.3 52.7 54.1
75 53.0 58.1 40.6 46.3 41.9 75.2 721 72.6
81 10.8 5.8 5.7 5.8 9.1 9.0 9.0
82 23.1 11.8 11.6 11.8 20.4 19.3 19.5
83 32.7 32.4 21.9 21.7 21.2 36.5 37.5 36.8
84 48.3 32.0 33.6 33.9 59.7 58.0 58.3
85 63.6 45.6 46.9 47.0 774 80.5 80.5
91 10.9 5.7 5.8 5.8 10.2 9.8 9.8
92 19.4 11.7 11.9 10.9 22.4 23.3 23.5
93 33.9 22.2 22.9 23.0 46.2 47.0 46.0
94 51.5 36.0 35.5 36.0 70.3 70.9 69.6
95 62.2 40.3 45.3 46.6 92.3 90.2 91.5
101 10.1 5.6 5.9 5.7 10.7 10.5 11.6
102 224 12.5 12.3 12.2 23.8 24.6 21.9
103 39.0 22.0 23.3 22.8 50.3 50.7 50.0
104 51.9 32.2 34.0 34.1 70.4 70.6 68.0
105 63.0 44.7 46.4 46.4 95.0 92.0 95.5
111 8.3 4.5 4.7 4.7 7.0 7.5 7.7
112 17.4 10.1 10.3 10.0 14.9 14.9 16.3
113 30.2 18.0 19.6 20.2 31.5 33.0 29.8
114 43.6 28.8 28.3 30.0 45.6 44.6 46.2
115 56.9 39.3 41.8 40.5 62.8 63.3 61.4
121 9.8 5.3 5.1 4.8 10.3 9.9 10.4
122 20.5 10.4 10.9 11.2 21.0 21.8 21.9
123 36.2 223 22.6 23.5 43.9 43.7 42.4
124 49.4 32.6 32.3 32.0 63.0 64.2 63.9
125 56.4 41.9 41.5 42.8 84.0 82.8 81.9
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Table 2. Results of DNA quantification in individual samples (Experiment 2)

SamplelD Nanodrop Qubit1 Qubit2 Quantifiler
1 67.5 45.4 50.2 56.0
2 71.9 51.2 52 56.2
3 99.1 78 65.1 78.5
4 59.2 47.5 49 48.4
8 97.1 69.7 76.2 83.7
10 76.4 67.2 65.9 68.1
11 58 46.7 43.3 46.6
12 88.7 66.8 63.7 731
13 59.8 42.2 40.8 48.9
14 92.4 62.1 66.1 79.8
15 78.6 50.4 51.8 62.7
16 74.3 50.7 51.4 60.5
17 725 29.6 48.4 43.6
18 47.5 34.6 35.5 39.0
19 84.5 59.1 59.8 63.7

20 98.5 71.2 77 83.5
21 69.9 56.4 61.3 68.5
26 66.2 45.2 33.8 62.3
27 100.1 54.9 77.9 81.3
28 97 741 75 79.5
29 95.6 62.8 68.1 72.4
32 58.5 39.2 40.6 415
33 71.3 47.4 44.3 61.1
34 82.6 43 64.1 75.3
35 101.7 69.2 741 86.5
37 101.6 73.3 74 84.5
44 101.7 49.8 48.3 70.2
46 99.2 86 63.6 93.9
48 101.7 70.7 78.5 80.1
49 50.9 36.5 37.5 41.2
51 50.8 27.4 29.8 34.8
52 48.1 38.7 42.2 50.3
53 52.6 31.9 46.1 54.4
54 27.2 18.3 15.9 23.1
55 52.5 34.6 36.8 36.7
56 55.8 32.7 34.7 72.3
57 50.2 31.2 35.8 50.1
58 62.7 58.2 50.9 28.5
59 36.3 23.2 26.7 25.7
60 18.5 1.4 11.9 31.9
61 34.8 222 25.9 271
62 73.3 28.2 55.9 66.6
63 112.5 50 90.2 92.2
65 541 21.7 36 423
72 63.3 429 50.6 53.4
73 66.9 40.1 36.5 50.0
74 68.9 40.2 47.4 50.4
75 411 254 24.7 29.1
76 75 43.3 51.4 63.8
77 71.7 51.1 50.4 61.2
79 99.7 64.8 64.9 74.9
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Fig. 1. DNA concentrations in individual samples measured using different methods. A: Experiment 1. B Experiment 2. The X-axis: concentrations yielded by
Quantifiler. The Y-axis: concentrations yielded by Quantifiler (the black line), Qubit (the blue line) and NanoDrop (the red line).

demonstrating excellent correlation between the values
produced by different measurement methods. However,
this was not the case with the mean values (Table 4). Most
importantly, mean Qubit values were significantly (1.5 times)
lower than mean Quantifler values, whereas mean DNA
concentrations measured with NanoDrop were by 25% higher
than those measured with Quantifiler. Moreover, the variability
of the obtained values depended on a DNA concentration in
the studied sample. When the total sample was split into two
subsets of equal sample size and different concentrations,
the ratio of mean Qubit/Quantifiler values reached 61% for
the samples with lower DNA concentrations and 71% for the
samples with higher concentrations (Table 4; differences were
considered significant at p = 0.01; the Mann-Whitney U test was
applied). So, in order to study the relationship between DNA
concentrations and differences in the values obtained using
different quantification methods, we arranged the total sample
into 5 subsets in the ascending order of concentrations and

calculated the ratio of Qubit to Quantifiler concentrations (Table 4).
Although the size of the subgroups was small (10 samples per
subset), we managed to identify a distinct trend: the ratio of
Qubit to Quantifiler concentrations increased monotonously
from 55% (twofold differences at low concentrations) to 75% (a
25% difference at high concentrations).

The results described above pertain to experiment 1. In
experiment 2, the graph (Fig. 1B) demonstrates the same
trend for individual samples: in comparison with real-time
PCR-derived concentrations (Quantifiler), NanoDrop values
(the red curve) are higher and Qubit values (the blue curve) are
lower. Statistical noise (the chaotic character of the curves)
was more pronounced in experiment 2, which we attributed
to the operator effect. Similar to experiment 1, the results
yielded by the studied DNA quantification methods were well-
correlated. However, they were affected by the operator effect:
although the correlation coefficients were high (0.88-0.93) in
experiment 2 (Table 3; the values under the diagonal), they

Table 3. Correlation coefficients for DNA concentrations yielded by different quantification methods. Above diagonal: experiment 1. Below diagonal: experiment 2

Quantifiler Qubit Nanodrop

Quantifiler 1 0.99 0.98

Qubit 0.93 1 0.98

Nanodrop 0.91 0.88 1
Table 4. Mean DNA concentrations yielded by different quantification methods
Quantifiler Qubit Nanodrop Qubit/Quantifiler Nanodrop/Quantifiler

All samples 33.1 22.7 41.3 0.68 1.25
lower conc (n = 24) 17.0 10.4 18.0 0.61 1.05
higher conc (n = 25) 48.6 34.5 63.8 0.71 1.31
Experiment 1 conc_rangel (n=10) 9.9 5.5 9.3 0.55 0.94
conc_range2 (n = 10) 19.0 11.2 19.7 0.59 1.04
conc_range3 (n=10) 33.6 22.2 40.8 0.66 1.22
conc_range4 (n=10) 46.6 32.6 59.9 0.70 1.29
conc_range5 (n = 10) 59.2 44.2 80.8 0.75 1.36
Experiment 2 All samples 59.0 49.2 71.4 0.83 1.21
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were still lower than in experiment 1. Just like in experiment 1,
the analysis of mean values revealed that Qubit estimates
were by 20% lower than those measured with Quantifiler,
whereas NanoDrop estimates were by 20% higher than those
generated by Quantifiler. In experiment 2, we could not identify
the relationship between the ratio of DNA concentrations
measured with different quantification methods and the DNA
concentration in the studied sample. We attributed this to a
higher rate of experimental error in experiment 2: due to the
operator effect, this relationship could not be observed in a
studied sample size.

DISCUSSION

The sets of samples analyzed in our experiments were different.
The experiments were conducted at different time points by
differently experienced researchers. But the observed trends
were similar: relative concentration values yielded by different
quantification methods were well-correlated whereas absolute
DNA concentrations differed significantly. Besides, the
lower was the concentration, the more pronounced was the
difference. This means that each of the tested quantification
methods reliably measures relative concentrations, which can
be further used as a reference for other samples measured
using the same method. However, a problem arises when
we measure DNA concentrations with different quantification
methods within one study. Conversion would be a solution
here (figures from two rightmost columns in Table 4 could be
used as conversion coefficients), but such calculations are
complicated because the conversion coefficient depends on
concentrations.

Research works cited above report that different DNA
quantification methods can produce concordant [1] or different
[3, 4] results. We used a large sample set (a total of 100
samples in both experiments), whereas the majority of similar
studies are carried out using only 3 to 6 samples. This allowed
us to run a statistical analysis on the obtained concentration
values and identify the relationship between the measured
concentration and the variability of the results depending on
the method applied.

Given that each of the tested methods has its own nuances,
it was hard to predict the results of the experiments. On the
one hand, estimates based on real-time PCR (Quantifiler) can
be lower than those yielded by the Qubit fluorometer because
real-time PCR measures the effective DNA concentration (i.e.,
long intact DNA fragments that can be amplified), whereas
Qubit analyzes all the fragments. On the other hand, PCR-
derived values can be higher than those measured with Qubit
instrumentation and dyes because real-time PCR amplifies both
double- and single-stranded DNA from each analyzed sample,
whereas Qubit assays are selective for double-stranded DNA
only. Concentrations returned by the spectrophotometer were
higher than those calculated from real-time PCR. This can be
explained by the presence of phenol or protein admixtures
in the sample. Phenol makes a more significant contribution
because its absorbance peak occurs at 270 nm and overlaps
with the absorbance peak of DNA at 260 nm wavelength.
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Reference standards used (known DNA concentrations
included in the reagent kit) may have contributed to the
differences in the resulting concentration values. According to
the information provided by the manufacturer of the Quantifiler
kit, the concentration of the reference standard should be 200
ng/ul. However, when measured with Qubit kits and equipment,
this concentration turned out to be by 5-10% lower. Of note,
both Qubit and Quantifiler kits are produced by Thermo Fisher
Scientific [8]. A similar problem with Quantifiler reference
standards was reported in one of early works. But even if a
different standard had been used, it would not have solved
the problem, because the variability of the results between the
methods is unstable and depends on the concentration of DNA
in the sample.

Measurement  discrepancies between the  tested
guantification methods might be to some extent determined
by a few other factors pertaining to the conditions of the
experiment. We worked with low-fragmented DNA obtained
through phenol-chloroform extraction that was taken in a range
of concentrations between 5 and 100 ng/pl. We think that the
trends we discovered will be observed for other DNA samples
with a different shelf-life and different extraction methods.
However, in this case DNA quantification may be affected by
other factors that were not present in our experiment.

Surprisingly, NanoDrop spectrophotometry, which does
not have a reputation of a reliable DNA quantification method,
performed well in our experiment. Although the rate of error
was a bit higher than that of Qubit (see the Figure), correlation
coefficients for NanoDrop and Qubit, as well as for NanoDrop
and Quantfiler, were quite high (Table 3).

We also noted the so-called operator effect: one and the
same method demonstrates different repeatability when applied
by different members of staff who use the same equipment
and follow the same protocols. This fact is consistent with our
previous observations [6].

Although no systemic errors were observed in the work
of the researchers who conducted the experiments and the
latter were elaborately planned, the error of measurement was
different depending on who performed the procedure. We
assume that the difference in measurement accuracy will be
even more pronounced for routine laboratory tasks

CONCLUSIONS

We found that DNA concentrations measured in a large sample
set using different quantification methods were well-correlated
but the obtained values differed between the methods applied:
NanoDrop spectrophotometry yielded higher concentrations,
real-time PCR (Quantifiler), intermediate values, and fluorometry
(Qubit), lower values. The differences were more pronounced
for the samples with low DNA concentrations. We recommend
that such regular differences should be accounted for when
estimating DNA concentrations using an arsenal of different
quantification methods. It would also be wise to explicitly
specify what method and what reagent kit are used to measure
DNA concentrations in your experiment even if this method is
well-established and reliable.
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