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ABSTRACT

a flashPAGE™ Fractionator apparatus (Ambion, Inc., Austin, TX) and cleaned and concentrated using the Fig. 3. PAXgene and Asuragen RNA Isolation Protocols Provide Comparable Representation of
MicroRNAs (miRNAs) represent an exciting new class of small, regulatory biomolecules. Data to date flashPAGE Reaction Clean-Up Kit (Ambion, Inc., Austin, TX). The 3’ ends of the RNA molecules were tailed and Select Transcripts after qRT-PCR
suggests that as many as half of all genes may be regulated by miRNAs. Over the past few years, scientists labeled using the mirvana™ miRNA Labeling Kit (Ambion, Inc., Austin, TX) according to the manufacturer’s bote Ct (135 | PAX | PAX | PAX [ASGN ASGN ASGN| Averans
have demonstrated that miRNA play important roles in processes as diverse as early development, instructions. Amine-modified nucleotides were incorporated during the poly (A) polymerase mediated @ ; e nomelzesi D1 D2 D9 | D1 P2 B fEreencein
cell proliferation and differentiation, apoptosis and fat metabolism, and oncogenesis. Indeed, tumor- tailing reaction, and Cy3 succinimide esters (Amersham Biosciences (GE Healthcare), Piscataway, NJ) were Z 1? T | N .I o :;I;ha e 13? 15; 11: 1;15 iju ::E:; E:
associated, differentially expressed miRNAs, termed “oncomirs,” have been found in more than a half conjugated to the amine moieties on the microRNAs. Hybridization to the mirVana miRNA Bioarrays V2 7 E W ssonpt | |UBB 13.32 13.83 12.93| 13.52 12.97 11.44| 0.7
dozen different cancers and the number of known oncomirs is growing rapidly. (Ambion, Inc., Austin, TX) was performed using the mirVana miRNA Bioarray Essentials Kit (Ambion, Inc., f | I] | | ‘ ‘ ‘ ‘ = ASGN D2 0AZ 113,_: 14_1”1 1111 14.95 1f 1-:._=.fj 03
Blood is a readily accessible tissue that carries biological material from all reaches of the body, and Austin, TX). Array fluorescence on the arrays was scanned using a GenePix 4200AL scanner (Molecular : - |l | | | S 1;; :Di :; 1;1; 1?5 1;1; LI]:,
is the preferred clinical sample for many diagnostic tests. Blood-borne cells such as lymphocytes, Devices, Union City, CA). The fluorescent signal associated with the probes and local background was Np::;bm‘ . ‘ . | . ‘ om | wvoren
monocytes, neutrophils, eosinophils, and basophils contain molecular clues of infection, inflammation, extracted using GenePix Pro (version 6.0, Molecular Devices, Union City, CA).

Isolated RNA samples were diluted in nuclease-free water and each target assayed by gRT-PCR with an input of 1

Thresholding and signal scaling were generated using algorithms selected by Asuragen, as implemented ng/reaction using the 7900HT Fast Real-Time PCR System (ABI). Real-time data was analyzed using the SDS 2.3

that these biomarkers will drive the development of future molecular diagnostics assays. However, , , , , , , software.
P g Y as part of the microRNA Standard Service Premium Analysis (miSSP package). The background adjusted

and other hallmarks of disease. We hypothesize that miRNA biomarkers exist in blood, and further

technologies for isolating and analyzing the global miRNA profile in human whole blood are largely fluorescent values generated by GenePix Pro were normalized for each microRNA using a variation
Fig. 4. The Asuragen microRNA Isolation Protocol Recovers ~50-fold More microRNA than the

PAXgene Protocol

lacking. For example, the most widely used protocol for whole blood RNA stabilization and isolation, e : ,
. stabilization transformation method described by Huber et al., 2002.
the PAXgene™ Blood RNA System, does not provide for the recovery of small RNA. As a result, we

developed a novel methodology using the PAXgene stabilized blood that enables the isolation of RESULTS ) Bt 0 -
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iindings areldiscussed. isolation protocols (Fig. 3). However, the average yield of the miRNA fraction was 5.5 Ct’s, or ~50-fold ‘ : I l aF Rd Rd R RN R I | G t 534 a 35 :34 :4
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INTRODUCTION 8 miRNAs tested. In addition, two other small RNAs, U6 and 5S, were 10-fold and 26-fold enriched, Each mRNA and 18S RNA was assayed using the TagMan® Gene Expression Assay (ABI) according to the supplier’s
respectively, by the Asuragen procedure. instructions. The inputs of total RNA for each mRNA target were as follows: 1 ng: GAPDH (glyceraldehyde-3-

phosphate dehydrogenase), UBB (ubiquitin B), OAZ (ornithine decarboxylase antizyme 1); 5 ng: B2M (beta-2-

MiRNAs are known to play key roles in a number of fundamental biological pathways. The discovery that microglobulin), alpha globin (alpha 1 hemoglobin): and 20 ng: TBP (TATA binding proteinsoftware.

miRNAs are differentially expressed in diseased tissues has created new opportunities for the diagnosis

and treatment of a broad set of potential maladies, including cancer. The ideal clinical sample for any | o ssvm  mxme  reme  wame  aeonom Fig. 5. sample to microRNA Microarray Workflow
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diagnostic test, however, should pose minimal inconvenience to the patient, be readily obtainable and

archivable using simple, widely accepted methods, and provide appropriately sensitive, specific and Fig. 2A.

robust information to enable clinical utility. For these reasons, blood has become the sample of choice for The Asuragen microRNA Isolation Protocol
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Whole blood was procured from 3 healthy human donors in PAXgene vacutainer tubes following Asuragen’s To further demonstrate the functionality of the recovered miRNA, we next analyzed the RNA purified us- 21 Human Tissue microRNA Reference iR 200 128 459 [oE00 801
. . ambi miR 7074 . ; 3E- .
approved blood collection protocol. Samples were frozen at -80C, and then thawed for 16 hr at ambient ing the Asuragen protocol on mirVana miRNA Bioarrays V2 (Fig. 5). This microarray presents 662 probe Dataset Reveals Many microRNAs that are mmu mik 330 %;623 %?? :?Eig égg
temperature. Samples from each donor were then divided into two groups of 3 tubes each and then sets, including probes against 480 distinct human miRNAs. The array results for all 3 donors’ RNA sur- Highly Enriched in Blood ombimR7083 9,63 27 L8618 636
processed by either the PAXgene protocol (according to the manufacturer’s instructions) or the Asuragen passed all internal QC metrics (process and specificity controls, negative controls, median background, Eiib_ﬂiﬁéi%%gs 503 358 oty el
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protocol. Purified RNA from each was then assessed by two quality measures, namely the A260/280 ratio and etc.). As shown in Fig. 6, the signal intensities encompassed a large dynamic range, with many miRNAs hsa miR 53¢ 030 393 £0s 544
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using the Nanodrop 6000. tent, and the fact that no tissue presents all known human miRNAs by microarray. Signal concordance CONCLUSIONS
To quantify the mRNA and miRNA fractions, a series of RNA targets were interrogated by quantitative a.mong sl eSS el ((f(Eh 4) W'_th R2 vaIu?s i at.least 0'?7' Thls.correlajuor.\ .Was not posi-
RT-PCR (qRT-PCR). The relative abundance of 6 different mRNAs was assessed using the TagMan Gene tively skewed by the large .number o FRELE; e s.lgnals, IslEEe, U ey SIrls Sl iesi) elae * An RNA isolation procedure from PAXgene-stabilized whole blood is described that
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Expression Assay (ABI), whereas miRNA abundance was determined using a proprietary miRNA gRT-PCR SEEGEIILE, (6)) M EeRle/Eree, s e VEIE REmElnss =027 recovers highly intact total RNA and comparable representation of mRNA to the standard
assay developed at Asuragen. All RNA data were normalized to 18S rRNA. Since the Asuragen miRNA PAXgene purification protocol, but purifies >10-fold more miRNA and small RNA content.

To reveal differences between blood and other human tissues, we next compared this array dataset

isolation protocol yielded ~50-fold more miRNA than the PAXgene method, only this RNA was examined * TheRNAisolated using this protocol is compatible with both qRT-PCR and microarray expression profiling.

with a reference dataset of 21 normal human tissues. This analysis revealed a number of miRNAs that

further by miRNA microarrays. e The donor-to-donor miRNA profiles from the whole blood of healthy volunteers are highly concordant.

were extremely overrepresented in blood compared to other tissues (Table 2). Further study of these

Samples for microRNA profiling studies were processed by Asuragen according to the company’s standard mMiRNAs may lend insights into the fundamental biology of blood-borne cells.

operating procedures. The microRNA enriched fraction was obtained by passing 7 pg of total RNA through

e A number of miRNAs were identified that are highly enriched in blood compared to a reference tissue
microarray dataset of 21 normal tissues.



