A novel blood collection device minimizes cellular DNA release in blood dunng sample
storage and shipping

M. R. Fernando?, S. Norton?, K. Lunal, J. Lechner! and W. L. Ryan*,
'Research and Development Division, Streck, Inc., La Vista, NE 68128, USA

ABSTRACT RESULTS MATERIALS AND METHODS

25 -
25 - .
Background: Cell-free DNA (cfDNA) naturally occurs in blood and is currently A B Hleal(tjhé/ donor recrwtmgntd e 9 f Streck | L4 Vista NE
being used for non-invasive prenatal diagnostics and for detection, monitoring, and 20 - 20 B 002 onors were recrwteb Wr']t ml ormed fconslent (I;Iom rec 9 nc.,b ah "T‘tﬁ Ali
molecular analysis of cancer biomarkers (1). Due to the rarity of cfDNA targets, it is - 5 281 8, USA. D;)norsdwerg Ot, maie and femaie ahd presume to be healthy.
Important to minimize release of genomic DNA (gDNA) following blood draw In z\E:) £ raws were periormed using veinipunciure.
: : . 2 15 - (=) 15 -
order to accurately measure cfDNA concentrations (2). Pre-analytical conditions < S [ Blood collect
can affect the release of background gDNA into plasma, decreasing the proportion ! < L 000 €O cho_n _ _ ,
of specific cfDNA targets and masking their detection in downstream applications. S 10 - Q10 - F%r each exp?rlmentl, donor sa;mples_were drallwn Into twt?l dn;ferelrllt blood cgllect;?())lg
We have evaluated the ability of a novel blood collection device and traditional % % tbes. .Contro samples were drawn intol0 m _K3EDTA 0od collection tubes (
K;EDTA tubes to minimize cellular gDNA release into plasma when subjected to E 5 - o 5 \(;acu}alne(;) Snd comﬁ)(ared 0 salrln:coles dDrilVX\rleto a VaCUhL.JT] blood .CO”deCt'ﬁn tgbel
conditions that can occur during sample storage, shipping and processing. o o evelope y Streq _ Inc. (Cell-free BC_T) Jwhic contained chemica
L L compounds that stabilize nucleated blood cells and inhibit plasma nucleases. Blood
Methods: Blood samples were drawn from healthy donors into K,EDTA and Cell- 3 O ; - g 0 ; was mix.ed well immediately after drawing into the tubes by inverting the tube
Free DNA™ BCT tubes. To demonstrate the effect of elevated background gDNA Hours of Incubation at 22 °C Days of Incubation at 22 °C several times.
on accurate cfDNA detection, a known concentration of plasmid containing a Y- Figurel. S | .
chromosome specific SRY sequence was spiked into non-pregnant female blood ample processing 0
that had been drawn each tube type; tubes were then stored at 22 °C for 14 days. Alter phleboto_my blood samples were stored at room tempera_t ure (2.2 C), except
The [B-actin assay was used to determine total plasma DNA (pDNA) concentration 1000000 100000 where c_)therW|se noted, and plasma was separa§ed at notedotlme points. For the
over time and the SRY assay was used to measure the simulated cfDNA target. To —e | > B sgparatloq_hof pllasma,l blood samplefs I\lfvere Cent&'fugid at d'22 Cb_a t 3(310 )I; g for 20
evaluate the result of agitation during the transportation of samples, blood draws 100000 - A minutes. The plasma ayer was careiutly remove v(;nt out disturbing the qﬁy coat,
were either shaken or unshaken at 22 °C for 24 hours. To assess temperature . 10000 - transferred .to a new vial and then centrifuged at 22°C at 5000 x g for 10 minutes to
variations, samples were stored at 6 °C, 22 °C and 37 °C for 14 days. For each | & 10000 - e — . remove residual cells.
experiment, plasma was harvested at various time points by centrifugation. Total | = ‘_f_ 1000 - o) W, DNA isolati
plasma DNA (pDNA) was extracted and assayed by quantitative real-time PCR | € 1000 - £ asma celi-ree Isofation e s .
(QPCR). ] = 100 The QIAamp® Circulating Nucleic Acid Kit (Qiagen, Santa Clarita, CA) was used for
o 100 - § the extraction of plasma DNA. The manufacturer's recommended protocol was
. : 1 : - - 2 old-Change vs Da 2 modified slightly by increasing the duration of the Proteinase K treatment from 30
Results: The SRY plasmid spiking experiment illustrated the dramatic effect of 2 1o | GeneTarget DFa\',‘;C“ ; ga\;ia 2 10 - Gene Target Fold-Change vs Day 0 inutes togl h>c/)uryat 50 0C gSam s were eluted in 50 UL stefile nuclease.-free
elevated background gDNA in plasma on detection of rare cfDNA sequences; 50- Z B-actin 1 8 < B-actin 3 52 , d stored at -80 °C .t'I '? < b i PCR H
and 90-fold increases in B-actin levels were seen in K;EDTA over 7 and 14 days, 1 oRY = = a . SRY = 95 water and stored at - untitanalysis by real-ime ¢ '
while detection of SRY levels decreased 3- and 95-fold. In comparison, Cell-Free 0 7 14 0 v, 14 Real T - otive PCR
DNA BCT showed no change in B-actin levels at day 7 and an 8-fold increase at Days of Incubation at 22 °C Days of Incubation at 22 °C Hea ime quantitative e and o A Voot |
day 14, while detectable SRY levels remained steady throughout the time course. q Uman [??-actln prlmegsR?(n probe an prcljmers or t © lurgan bC C:orréc;]soma selx
Shaking of blood drawn into K;EDTA tubes showed a significant increase in pDNA  Figure2. etermining region ( ) were prepared as previously describe ( an ?t al.,
over 24 h, whereas no change was seen in Cell-Free DNA BCT tubes. Blood 2006; Lee et al., 1999). The following probe was designed for the quantification of
iIncubated at 6 °C, 22 °C and 37 °C showed significant increases in pDNA isolated SRY sequence: 6FAM-ATG GCT CTA GAG_ AAT CCC AGA ATG (?GA AAC TC.A
from K,EDTA tubes (fold-change, min = 9.5 and max = 233.1) , while pDNA levels 800 GAG A-TAMRA. For each assay, 1Q-fo|d dilutions (300,000-30 copies) of plasmid
from Cell-Free DNA BCT remained stable over 14 days (fold-change, min = 1.3 and 700 - 7 350 - *p=<0.05 *p=<0.05 DNA constructs were used to establish gPCR standard curves. Constructs were
max = 6.7). A [ | | B prepared by cloning a single copy of B-actin or SRY DNA sequence, which
3 600 - - 300 - T produced amplicons of 136 bp or 148 bp, respectively. -actin genomic equivalents
= =
Conclusion: Cell-Free DNA BCT tubes prevent increases in background gDNA |2 500 - b= 250 - V\;eDrlslAcalculat$|§:_ froml qPCR cc;p); number _andl thgn cqg\vderteBd c}g nanolgrazrr(l)?)SOf
levels caused by temperature fluctuations or agitation that can occur during blood |< 400 < '(I:'h t plersg\l(lgierp asma (ng_m) as previotls yd escgNeA ( oady et al, 9 )
sample storage, shipping and processing. This novel blood collection tube provides 5 a 200 1 'I?I' ina as/ml cloncentra;t\llfn was expresse a:; q fOp'e‘T’ recoverde DpI\IeAr\
a method for obtaining high quality stabilized samples for rare DNA target detection | & 300 - = 150 'Ir[]elclhllt’\eorlogce)gle(ég;lvri)lIzsnlq:)' Thlznr;Pe(rlsRV\éergebezu:ns S_Ie_an:Z?@ rL]Jtﬁi?/reart:al PCR
and determining accurate cfDNA concentrations. ki ki _ r . . .
J o 200 - * ok o 100 - Master Mix 1l were purchased from Applied Biosystems (Foster City, CA).
Y 100 - 8
m e 2 4 = 50 -
) e 3]
O 0 @) T T T
0 3 6 24 0 -
Hours of Incubation at 22 °C Initial Not Shipped Shipped

INTRODUGTION

Figure3. CONCLUSION

4500 - 0 Cell-Free DNA BCT tubes prevent increases in background gDNA levels caused by

Cell-free DNA (cfDNA) naturally occurs in blood and is currently being used for non- O e e Doy paia " = temperature fluctuations or agitation that can occur during blood sample storage,
invasive prenatal diagnostics and for detection, monitoring, and molecular analysis 3500 - 6oC 10 78 __ 400 - shipping and processing. This novel blood collection tube provides a method for
of cancer biomarkers (1). Due to the rarity of cfDNA targets, it is important to ~ 000 532 ;Z 25333 :ET 350 - obtainir_lg high quality stabilized samples for rare DNA target detection and
minimize release of genomic DNA (gDNA) following blood draw in order to %, 2500 | * S 300 - determining accurate cfDNA concentrations.
accurately measure cfDNA concentrations (2). Pre-analytical conditions can affect % < 250 -
the release of background gDNA into plasma, decreasing the proportion of specific | 2 2000 Z 200
cfDNA targets and masking their detection in downstream applications. We have s 1500 - * Z 150
evaluated the ability of a novel blood collection device and traditional K;EDTAtubes | g 1000 - . 3 REFERENCES
to minimize cellular gDNA release into plasma when subjected to conditions that | % 500 = % o .
can occur during sample storage, shipping and processing. £ - T 20

= 0 ° , y = 0 e 1. Maheswaran S and Haber DA (2010) Circulating Tumor Cells: a window into

O O 0 7 14 - : - :

Days of Incubation After Blood Draw Days of Incubation After Blood Draw cancer biology and metastasis. Curr Opin Genet Dev 20:96-99.
Figure4.

2. Jung M, Klotzek S, Lewandowski M, et al. (2003) Changes in concentration of
DNA in serum and plasma during storage of blood samples. Clin Chem 49:1028-
1029.

Presented at AACC annual meeting July, 2012, Los Angeles, CA




