OpTimizaTiON OF DNA EXTRACTION FROM DRIED BLOOD SPOT SAMPLES FOR USE IN A
TELOMERE LENGTH ASSAY

Devan S CompToN', GEETA Eick', MELissA A LiEBerT!, PauL KowaL??, J. JosH SNoDGRASs', KIRSTIN N STERNER'

'Department of Anthropology, University of Oregon, “World Health Organization, Geneva, Switzerland,
*University of Newcastle Research Centre on Gender, Health and Ageing, Newcastle, NSW, Australia.

ResEARCH OBJECTIVES ResuLTs
In collaboration with colleagues at the World Health Organization (WHO), we are
conducting a longitudinal study on global AGEing and adult health (SAGE). The Variables examined with average DNA yield. DOES FREEZER STORAGE TEMPERATURE AFFECT THE TOTAL DNA YIELD?
SAGE project seeks to investigate patterns and determinants of aging in individuals
around the world. Dried blood Spots (DBS) are currently being collected from FreezerTempoerature (C) Spot Szize (uL) Numberc;fPunches Punclh Location Average DNzAz\g;Id (ng; n=5) e mgf:;;s,
adults in six middle-income countries. These DBS will then be analyzed for a variety s 2? 3 ngteerr 1249 Bl oner
of biomarkers, including telomere length (TL). 20 25 4 Inner 2752 [ Outer
20 25 4 Outer 2025 o
Before we can measure TL in our samples, it is first necessary to assess if genomic ;g ;2 2 (I;Tteerr 33;3 o
DNA extracted from DBS cards is sufficient for use in TL assays. Cawthon's 20 50 3 Anar 2062 5
quantitative real-time PCR method for measuring TL (Cawthon, 2009) used 20ng of 20 50 3 Outer 22,15 =
DNA per reaction, although others have had success using less (Chae et al., 2014). 2 30 . Inner 20.72 5 20.00-
However, it is unclear if six punches are necessary and if subtle variation in storage gg gg : %‘;t:: 539’576 =
conditions, collection protocols and processing techniques influence DNA yield 20 50 6 e 137
and downstream assays. 80 25 3 Inner 1272 10.00-
-80 25 3 Outer 18.83
We sought to determine if differences in storage conditions and processing gg ;g j grteerr ;ggg
techniques affect DNA quantity. In order to do this, we tested the influence of 3 80 25 6 Inner 4293
variables on DNA yield from DBS: 80 25 6 Outer 34.17 00 - -
gg gg g (I;thrr ?;gz Freezer Condition (degrees C)
o DBS card storage (-20°C vs. -80°C) 80 50 1 et 063
0 spotsize (25ul vs. 50ul) 80 50 4 Outer 3213
o number of punches per extraction (3, 4, or 6 3.2mm punches) 80 50 6 Inner 4.3 There was no significant difference in DNA yield
= 2 2 uter il between cards stored at -20°C and cards stored at -80°C,
METHODS regardless of punch location.
Venous blood was collected from 5 adults as part of an IRB approved validation
study. For each individual, we immediately pipetted the whole blood onto eight
Whatman Protein Saver 903 DBS cards. Cards were then dried at room temperature.
L?\:Ljf;:cz;iz ';:(;OSPOZ'EZE&?EETEEE?ng;Jna dn;:t{éivzgoﬁeeiﬁzﬁEtirrzzstxgZ?clf of Dokes DBS size aArrecT THE AVERAGE DNA YIELD? Does NuMBER OF PUNCHES AFFECT DNA YIELD?
each of these sets of cards at -20°C and two of each of these sets of cards at -80°C
for two to four months.. For each freezer condition (-20°C vs. -80°C) and volume 40.00 50.00~ Is)ﬁes
condition (25ul vs. 50uL), three, four and six 3.2mm punches were taken from the B 250
inner circle of the DBS and three, four and six 3.2mm punches were taken from the & 50uL
outer circle of the DBS (Figure 1). This protocol was repeated for each of the 5 —— Nl
individuals sampled. _ .
%’3 ;i’ 30.00
Genomic DNA was then extracted from each sample using the QlAamp Mini Kit i 2
following the manufacturer’s protocol. The amount of DNA present in each sample E -0 <
(ng/mL) was measured using a Qubit 2.0 Fluorometer. From this measurement, the A A 20.00-
total DNA yield was calculated based on the total amount of buffer the sample was
eluted in. The samples were then analyzed using a univariate GLM. Results were 10.00- 0 00—
compared to those obtained from a multilevel analysis and found to be similar |
(data not shown). Significance was determined by a p value < 0.05.
00
WHATMAN ProTEIN SAVER 903 DBS CarD B 25 S0 ’
Spot Size Number of Punches
The amount of DNA extracted from 50ul DBS was DNA yield increased with more punches (p <0.001)
significantly higher than the amount of DNA extracted regardless of DBS size.
from 25uL DBS (p=0.03).
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ResearRcH FINDINGS AND FUTURE DIRECTIONS

This study sought to determine which conditions are optimal when collecting, storing and processing DBS that will be used for TL assays. Our preliminary results

B PRI ISP A e 1 11 i TP S S R suggest that blood spot size and punch number significantly influenced DNA yield. More specifically:
Figure 1:Inner vs. outer punch on a DBS card (50uL) . Punches taken from 50uL spots provide significantly more DNA than 25uL spots.
. As expected, DNA quantity increased as punch number increased.
A CKNOWLEDGEMENTS In summary, our preliminary findings support that DBS cards can be used to extract genomic DNA. The most optimal conditions for extracting the largest quantity of
i esenrch funiec e the Natiomal Instite o Heath farant severel murben Mk RAG 052470 anc the Uiniversityat genomic DNA from DBS are to utilize six 3.2mm punches from a 50uL DBS. Interestingly, our results also suggest that one could obtain the minimum amount of DNA
Oregon. | necessary for running a TL assay using three DBS punches rather than six. However, DNA yield increases with an increase in number of punches. The next phase of our
REFERENCES study will examine if DNA quality is affected by the variables tested in this study and more directly test how much DNA is required for a successful TL assay.
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