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Introduction Methods miRNA detection for ELOSA Sequences of miRNA probes used for plate/bead coating -
MicroRNAs (miRNAs), small RNA oligonucleotides known to influence gene P tion of UltraAmp" ; Spottinglesating ollgonucletides el ardered from IDT- rtsgatod DNA Tach miRNA Spotting Oligonucleotide Sequence Summa ry of Key Findin gS
_ . . . . . repara ion o ra mp reagen 3 nologies, Coralville, 1A). The oligonucleotides were diluted to 1ug/mL in 1X PBS for plate coating .14 TGC CAT TCA CCG CGT GCC TTA ATG G CA TTC A CC GCG T GC CTT AA
expression, have Sparked the Interest of ma ny sclentists due to their link to HRP or biotin labeled oligonucleotides (CoStar EIA plates, Corning, NY). Each well was incubated with 100uL of diluted probe overnight at miR-124a .
room temperature (20-25°C). The next day wells were emptied, washed twice with Wash Buffer | I n E LOSAS U ItraAm p d | reCtIy Ia beIEd
: C : complementary to the outer layer of the (WBI: 50mM Tris-HCI pH 7.4, 0.2% Tween 20), and blotted dry on paper towels. Unbound sites in miR-124a mut10 TGG CAT TCA TCG CGT GCC TTAATGG CATTCA TCGCGT GC CTT AA ’
development, cellular differentiation and diseases such as cancer (Lu et al. dendrimer are incubated with the dendrimers the wells were blocked with 200-300L of Blocking Buffer (4% BSA, L0mM PBS) per well for 1.2 _ _
. L at room temperature for 30 minutes in a pours at room temperature. The wells were washed three times with W81 and blofted dried on paper mirR-124a mut4,16 ~ TGG TAT TCA CCG CGT ACC TTA ATG G TA TTC A CC GCG T AC CTT AA with HRP outpe rformed the si gnal from
2005, He et al. 2005). MicroRNA analysis is commonly done by northern buffer that would allow hybridization. The ) s
. . . ridize mi ridization > . .
: L : end product is a dendrimer conjugated to Ia)t/)eled oligos  capture sequence Labelec{ samples and control oligonucleotides were diluted in hybridization buffer (40% formamide, miR-1 TACATACTTCTTTACATT CCATAC ATACTT CTTTAC ATT CCA bIOtI n}’IatEd U ItraAm p reage ntS dEteCtEd
blOtS and maore reCeﬂHy deve Oped mlCroarray Stra egleS (GOﬂ: et a/ 2005; HRP or biotin with capture sequences available -ob q 0.04% N-lauroyl-sarcosine, 1.125 M tetramethylammonium chloride (TMAC), 1.5 mM EDTA, pH ,
P q ligated to end of arm y y P
T - - 8.0, 18.75 mM Tris-HCI, pH 8.0), added to the plate, and incubated at room temperature for 3 miR-122 ACA AAC ACC ATT GTC ACA CTC CAC AAA CAC CAT TGT CAC ACT CC u
Ba rad et a/ 2004) AS an alter f]atlve tO these Stra etes we develO ed ELOSA for hybridization to tagged miIRNA hours. Incubation was followed with two consecutive washes with each of the following buffers, at Wlth SA'H RP-
’ ] g p 65°C: (1) 2XSSC /0.2% SDS, (2) 2XSSC, and (3) 0.2XSSC. let-7a AAC TAT ACAACCTACTACCTC AAAC TA TAC AAC CTA CTA CCT CA
and Luminex assays for the analysis of mIRNA. Both methods are quick, easy, Methodology: mIRNA tagging T Utrahmp reagents wers diluted 10 0.6 ng/u. in BB buffer (Genisphere) and incubated at room let-7h AAC CAC ACA ACC TAC TAC CTC AAA C CA CAC AAC CTA CTA CCT CA SR S
. o . . . e Total RNA samples were fractionated with YM-100 columns (Millipore. Bedford temperature for 1 hour. Unbound 3DNA conjugates were removed by 4 to 5 washes with Wash Optl m |Zat|0n Of Sample hYbrId |Zat|0n
and highly sensitive; they share the same miIRNA preparation and tagging amp | pore, ' Buffer 11 (WBI1: 50mM Tris-HCI pH 7.4, 0.2% Tween 20, 50mM NaCl). Wells were biotted dried ot 7e AAC CAT ACA ACC TAC TAC CTC AAA C CA TAC AAC CTA CTA CCT CA
MA) to obtain low molecular weight RNA (LMW RNA). The concentration of LMW on paper towels, and output signal was generated by adding 100pL of substrate per well (TMB b ff ( t t. f f .d TMAC
procedure and utilize UltraAmp reagents as signal amplifier molecules for manufacturer (Molecular Proves, Eugene, ORY. e L o et e 7 AACTAT ACA ATC TAG TAC CTC AGA CTA TAC A T CTA CTA CCT utter {concentration of formamide, ’
Mmanuracturer olecular Frobes, cugene, .
m|R NA dOWﬂStream deteCtiOn. e A 3DNA Array900 miRNA direct kit (Genisphere, Hatfield, PA) was used to tag mIRNA detection for Luminex dEXtran SUIfate and SurfaCtantS), al |0W€C|
the enriched RNA with an oligonucleotide complementary to a “capture se- . . . . . .
. . . . - - ralent binding of lizonucleatides to Luminer In some cases discrimination of single-base
UltraAmpr reagents are DNA dendrimers conjugated with a variety of en- auencer Ted o fhe odterfayer ot fhe dendrimer used foretecton P Speing avences nreSeoed b Gt of 2005 and rdr o IO (Itgrated N Figure 2 Luminex ELOSA 5
Technologies, Coralville, I1A). The oligonucleotides were diluted to 145ng/mL in water, of which 2pL : - -
Zymes haptens and aﬂthOdleS The |abe|S and targetlﬂg mO|e‘t|eS are Conju_ wasthen added to 5.Ox1(.)6 beads suspended in 50pL of 0.1M MES (pH 4.5) and incubatgd for D|agram Of m|RNA mUtatlons among mIRNAS-
’ Figure 1 30 minutes after the addition of 1pL of EDC (10mg/mL water), followed by a second 30 minute d t t th '
: : - incubation after the addition of another 1uL of EDC. The beads w ubsequently washed with 10N WI |
gated to oligonucleotides that are complementary to the outer layers of the Flow diasram of miRNA labeline for 3DNA detection 0.02°% Tween 20 and 0.1% SDS, with final resuspension in 1 TE bufer. The concentration of the eection O O «  recarosoNg _ _ _
g 8 beads was adjusted to 5-10 x 10° beads/yL. HRP/biotinylated . 4 ~ \ Sendrimer Luminex bead based detection of a Vanety
dendrimer, so the DNA dendrimers are functionalized by hybridization with Poly (A) Tailing of microRNA 5 3 mIRNA hybridizaton o Lumines Beads e DNA dendrimers _@_ e
i x 103 of each bead type (up to es in one multiplex reaction) were added to hybridization S = . .
' : : : a : microRNA buffer (4.5M TMAC, Wi}’:E up ’F[)o 10% f}(l)Fr)mamide) to a fiFr)laI volume of 33puL. 17pL of {he tagged Biotin cap03 DNA ‘\ ‘@fﬁﬁ%é‘% Of m I R NAS I n a m U Itl plex format WaS
the modified oligonucleotides. This specifically targeted, multi-labeled mol- \P0|y A Polymerase mIRNA sample was added to the bead suspensions and incubated at 50-55°C for 3-16 hours with dendrimer » o~ ST
- haking at 300RPM. The hybridization was performed in 0.2mL thin walled d conical tubes. OIS o
ecule is ideal for signal amplification . Vs tzl‘l anjt ':aygsbzied(f:tfe”' the geoea‘gy'gmaggi%zgi%wgt;edf§§|t|szre:nerCf?ft)gre olates (Millipore) . ) FAEL? p€E rformed with as low as 12.5 n g of
nd w nce wi ing a vacuum manifold. \
Poly (A) tailed microRNA The UltraAmp 3DNA reagent Cap03-biotin (50) was diluted to 1.0 ng/uL in BB1 buffer (Genisphere) > /
Ligation of capture sequence Ligation mix anj incu?)atez at 37°Ce?§r62 ho?ﬁs withoshaking ata?SOOEF?M. (EanoungdUBDNA molegulees wsresrzn?oi?ed SATE " ‘ LMW R NA per assay
T4 DNA || by a single wash with 1X TMAC pre-warmed to 50°C. 50ul of streptavidin-phycoerythrin (SA-PE, Pro-
gase | —— Zyme) diluted to 2ng/pL in 1X PBS was incubated with the beads for 30 minutes at 37°C with shaking < Tagged miRNA (green)
t 300RPM. The beads were washed with 1X PBS t ve ex SA-PE and resu ded | n m n
5 3' tagged RNA a150uL of 1X PBg aiad tsranesrfeerre?j t?) s’?anrfdeard microtiter p?arteemV\?eIelsefoCre;zalysis or?r’lhereLsur?]Fi)rfgx e100n DEtECtlon Of mi R' 1 243, mi R' 1 2 2 g d nd
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Dendrimer Components
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Dendrimer Technology

Monomers are hybridized together to
assemble various size DNA den-

drimers. The “core” structure Is

~37,000 bases

complimentary to dendrimer

instrument. The Luminex 100 instrument was calibrated to the “low RP1” PMT setting with Luminex
calibration beads.

170 nm

crosslinked during assembly to form
a completely covalent structure.
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< Microtiter plate/Bead
ELOSA: Signal Amplification Discrimination of the Let 7 miRNA sequences by varying Luminex assay conditions
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Comparison of signal response from HRP (30 and 200), 0 0 0
0% Formamide 10% Formamide 50C 55C 0%/4.5M 10%/4.05M 30%/3.6M

and 3DNA biotin (350) cap03 UltraAmp reagents:
Detection of 1.25 ng per well of control oligonucleotide
with 30 ng of dendrimer conjugate.

Discrimination via ELOSA
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Discrimination of single and double mutant miR-124a
sequence by formamide titration in the hybridization buffer.
Detection of 625 pg of labeled miR-124a control oligonucle-
otide with 24 ng of dendrimer (30 HRP) per well. The circle
(blue) represents wild-type sequence, the box (pink) represents
the oligonucleotide with a single mutation and the triagle
(yellow) the double mutant.

Formamide concentration effects on single base mis-
match detection in Luminex assay at 50°C hyb temp
using 0.1ng of Let/b control oligo

Luminex Detection of Rat Brain LMW RNA

Temperature effects on single base mismatch detection
In Luminex assay with 10% formamide/TMAC hyb
solution using 0.1ng of Let/7b control oligo
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Concentration of rat brain LMW RNA and hybridization time

50C formamide/TMAC titration with Let 7A control oligo

Tissue specificity in miRNA samples
(confirmed in ELOSA and Luminex)
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Detection of 70 ng of LMW RNA enriched samples on a microtiter
plate coated with miR-124a, miR-122, and miR-1 probes. 60ng
of dendrimer (960 biotins) per well were used for the detection

miR-1 by ELOSA was achieved with
0.909 ng per well of rat low molecular
weight (LMW) fractionated RNA. However,
the study of some miRNAs, such as let-7f
required more than 30 ng per well.

Tissue specificity previously reported for
miR-124a, miR-122, and miR-1 was
confirmed by Luminex (data not shown)
and ELOSA.
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