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MicroRNA target Existing methods for miRNA quantification rely on sequence‐dependent probes orMicroRNA target

5’
Existing methods for miRNA quantification rely on sequence dependent probes or 

5’ UAGCUUAUCAGACUGAUGUUGA 3’
5 chemically modified primers for optimal specificity and often require RNA isolation that is5’‐ UAGCUUAUCAGACUGAUGUUGA‐3’ chemically modified primers for optimal specificity and often require RNA isolation that is 

time‐consuming labour‐intensive and which increase sample variability We have developed
ACAACT

time consuming, labour intensive and which increase sample variability. We have developed 
ACAACT a high performance approach for multiplexed detection of mature miRNAs termed modifiedACAACT a high performance approach for multiplexed detection of mature miRNAs termed modified 

3’ stem‐loop mediated reverse transcription quantitative PCR (mSMRT‐qPCR)3 stem loop mediated reverse transcription quantitative PCR (mSMRT qPCR). 

Stem loop Reverse Transcription 5’Stem-loop Reverse Transcription 5p p
 Original assay adapted from stand‐specific detection of RNA‐viruses (Anwar 2006) Original assay adapted from stand‐specific detection of RNA‐viruses (Anwar, 2006).

ATCGAATAGTCTGACTACAACTATCGAATAGTCTGACTACAACTATCGAATAGTCTGACTACAACT
3’  Unmodified DNA oligos common reagents and SYBR Green I qPCR detection3  Unmodified DNA oligos, common reagents and SYBR Green I qPCR detection. 

DNA Li i ti  t PCRcDNA Linearization at qPCR  Specific for mature but not precursor miRNA; hemi nested primers confer excellentcDN L near zat on at q  Specific for mature but not precursor miRNA; hemi‐nested primers confer excellent 
discrimination against highly similar sequences

ATCGAATAGTCTGACTACAACT
discrimination against highly similar sequences.

ATCGAATAGTCTGACTACAACT
’3’ 5’

H mi n t d F t lin  R l tim  PCR  Robust assay is compatible with lysis using off the shelf surfactants such as Triton X 100Hemi-nested Fast-cycling Real-time PCR  Robust assay is compatible with lysis using off‐the‐shelf surfactants such as Triton X‐100.y g y p y g

(SYBR Green I Detection)(SYBR Green I Detection)
 Capable of detecting novel miRNAs with no commercially available assaysPf  Capable of detecting novel miRNAs with no commercially available assays.Pf p g y y

ATCGAATAGTCTGACTACAACT W h f ll d SMRT PCR t i ti t h th i th t GDNF ifi ll3’ 5’ATCGAATAGTCTGACTACAACT We have successfully used mSMRT‐qPCR to investigate a hypothesis that GDNF specifically 3 5 y q g yp p y
l t t f iRNA i GFR 1 b i li ll I SMRT PCR idregulates a set of miRNAs in GFRα1 bearing glioma cells. In summary, mSMRT‐qPCR provides 

Pr
g g g y, q p

f l t l f id b t t ff ti d hi hl til tifi ti f i tiPr a useful tool for rapid, robust, cost‐effective and highly versatile quantification of existing p , , g y q g
d l iRNATAGCTTATCAGACTGATGTTGA and novel miRNAs.

3’5’ TAGCTTATCAGACTGATGTTGA
3

P f   S if itP f   S iti it  Performance : SpecifcityPerformance : Sensitivity Performance : SpecifcityPerformance : Sensitivity 

SyntheticSynthetic 
RNARNA

NTC

109 102109 102

R l i d i h h ll d i h 109 i f i h dRelative detection when assays were challenged with 109 copies of mismatched targetsRelative detection when assays were challenged with 10 copies of mismatched targets 
f f l l f ld f dTotal RNA from Let‐7 family at least 50‐fold specificity and no cross‐reactions in most cases.Total RNA from Let 7 family at least 50 fold specificity and no cross reactions in most cases. 

Precursor MaturePrecursor Mature
∆Ct

(Ct) (Ct)
∆Ct 

(Ct)  (Ct) ( ) ( )

miR‐21 28 0 18 9 9 1miR‐21  28.0  18.9  9.1 
100 ng 1 pg100 ng 1 pg miR‐7‐1 30 2 16 1 14 1

NTC
miR 7 1 30.2  16.1  14.1 

NTC
i 7 2 26 0 16 1 9 9mir‐7‐2 26.0 16.1 9.9mir 7 2 26.0 16.1 9.9

l t 7 26 8 18 6 8 2let‐7g 26.8  18.6  8.2 
100 i f iR21 ld b d d f h i RNA d d 1 f T l RNA

g
100 copies of miR21 could be detected from synthetic RNA standard or 1 pg of Total RNA.100 copies of miR21 could be detected from synthetic RNA standard or 1 pg of Total RNA.

mSMRT qPCR assay is specific for the mature but not precursor forms of miRNAmSMRT‐qPCR assay  is specific for the mature but not precursor forms of miRNA. 

Robust Detection using off the shelf Reagents Specific Regulation of Glioma miRNAs by GDNFRobust Detection using off-the-shelf Reagents Specific Regulation of Glioma miRNAs by GDNFRobust Detection using off the shelf Reagents p g y
miR 7 miR 21 miR 218i h l i ( % i ) l d miR-7 miR-21 miR-218**Without Isolation (2% Triton X) Isolated RNA

**
Without Isolation (2% Triton X) Isolated RNA
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iRNA ifi ll l t d b GDNF MEK ERK d d t i lli imiRNAs specifically regulated by GDNF MEK‐ERK dependent signalling in p y g y p g g
h li ll U251human glioma cell U251.g

D t ti f ll l t bl if t i t d t ti f i l t dDetection from cell lysate was comparable if not superior to detection from isolated  References :y p p
RNA f th b f ll N l iRNA ith il bl i l
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