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Isolation Quantification Functionalization

QIAGEN

__—— mIRNA quantification:
1 From experimental design through data analysis

Topics to be covered

Challenges in miRNA quantification
The miScript System

Profiling the miRNome

Data Analysis
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Known miRNAs in Sanger DB miRNA publications in Medline

Virtually every publication included quantification experiments

Changes in miRNA correlated with gene expression changes
in development, differentiation, signal transduction, infection, aging,
and disease
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::::: MIRNA Quantification Challenges

QIAGEN

B Short sequences: ~16-26 nt

B Presence of miRNA isoforms
B Near identical with ~1-3 nt differences
m Can be any where along the sequence

B miRNAs with less than ideal GC% (very low or very high)

B Presence of repetitive sequences

B hsa-miR-296-5p: AGGGCCCCCCCUCAAUCCUGU

B hsa-miR-638: AGGGAUCGCGGGLCGGGUGGLGGLLU
B hsa-miR-940: AAGGCAGGGCCCcCcCcGuccee

B mmu-miR-703: AAAACCUUCAGAAGGAAAGAA

B mmu-miR-466b-5p: UAUGUGUGUGUACAUGUACAUA

B mmu-miR-574-5p: UGAGUGUGUGUGUGUGAGUGUGU

B 3'-and 5’-end variations (Next slide)



..... 3'- End & 5’-End Variations in miRNA
QIAGEN

Search §| Browse | Help §l Download § Blog Submit

Deep sequencing reads for stem-loop sequence MIO000060
Stem-loop ID QiEEREESER]

hsa—let—Ta hsa—let—Ta* Count
L L 35
....AUGAGGUEGUEGGUUGUH@EGUUU .................................................... 2
,4%?.UGAGGUEGUEGGUUGUAUEGU ..................................................... 76197
.. UGEGGUEGUEGGUUGﬁEUE ........................................................ 1740
. ...UGAGGUAGUAGGUUGﬁAUAGUUUU .................................................. 785
..... UGAGGUAGUAGGUUQUA............ e eessessssssrsa e saesassansanssnsaansnnnnnsas B15
..... L 0 . 15
..... DEAGGUAGUAGGUUGUATAGUUUTA., . o v e s s s s sssssssansansassassasssssssssansnnsnnss 19
..... UEAGGUAGUAGGUUGUATAGUUIIAGS . v e s s s s rssvssnsansassansassasrsanssnssnnsnnsnnss B
..... UEAGGUAGUAGGUUUATAGUUIUAG . & v d e s s osrsssssssassassansassassasnsnnsnnsnnsnnns 7
.}xfz.GRGGURGURGGUUGbRURG ...................................................... 1z
...... GRGGURGURGGUUG&RURGUUUU................................................... &
....... RGGURGURGGUUGﬁ&URGUUUU.... SoocococococCcoCocaoooOooooCooCCoCCCCocacoooooooooco
...:/27.GGURGURGGUUGUKURGUU ..................................................... &
......... GURGURGGUUGUENRGUU..................................................... =
..... ,4%(..................... e s s s s s s s a s an e« CUATARCAATCUACUGUCOUT. ... 16
....................................................... TRURCARTCUACUGUCUUOCCT. 16
......................................................... DRURCARUCUACUGUCOUOCC . . 3
.......................................................... BURCRATCTACUGUCOIOCCT. &

miRBase
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::::: MIRNA Quantification Strategies

QIAGEN

B Micro array based approaches
m Low specificity, needs further validation

B Expression analysis by deep sequencing
m Expensive, and low throughput
m Not practical for large number of samples

B Real time PCR based approaches
m Fast, flexible, scalable, accurate, sensitive




L ++ 448 Real-Time PCR Based Approach
00000 : : o
e llYesYll MIRNA 3'-End Dependent Reverse Transcription

e.g. hsa-Let-7a

5-UGAGGUAGUAGGUUGUAUAGUU-3’ _ .
<—— TATCAA—~, -2 MIRNA specific cDNA
hza-let-Ta

< ATGAGEUAGTAGEUISOATAGTT. . \. - .

. .FLUGFLGGURGUFLGGUUG‘;{FLUFLGUUU ..... B Each miRNA detection requires a
...UGRGGUEGURGGUUQ&RURGU .....

. . .UGAGGUAGUAGGUUGUAUA. . .. ... . separate CDNA synthesis reaction
. . UGAGGUAGUAGGUUSUAUAGUUUL. . . _ _ _ _
.. .UGAGGUAGUAGGUUGTA . « « < v v o« . . B A given RT primer could prime multiple
. . UGAGGUAGUAGGUUG. « « e cvvew.n.. MiRNAs if these share the 3’-sequennces

. - JGAGGUAGTLAGEUIEIATAGUUITL . |
. - UGAGGUAGUAGGUIGUATAGUIUUAGES
...UGAGGURGUAGGUUﬁUﬁUAGUUUUEG.
....GRGGURGUAGGUU@UAURG ........
....GAGGURGUAGGUUQURUAGUUUU.. c
..... RGGURGUAGGUUGNAURGUUUU....
...... GGURGUAGGUUGﬁ&URGUU......
....... GURGUAGGUUGURE&GUU.

B Doesn't address 3’-end Polymorphism

www.mirbase.org



++++49 Real-Time PCR-Based Approaches
lell.Ye =Yl Universal Reverse Transcription

5-UGAGGUAGUAGGUUGUAUAGUU-3’

‘1, Poly A Polymerase
5'-UGAGGUAGUAGGUUGUAUAGUUAAAAAAAAAAAA-3' r--mmmmmmmmmmmmmee g
€«<——NVTTTTTTTTTTT T~ ,  Oligo d(T) primer
\1’ _ /\/ with a universal tag
Reverse Transcriptase @\ ~"TTTTTTmmooommommmmmoooes
5'-UGAGGUAGUAGGUUGUAUAGUUAAAAAAAAAAAA-3
3- ACTCCATCATCCAACATATCAATTTTTTTTTTHY,
\1' Real Time PCR /\
>
3'- ACTCCATCATCCAACATATCAATTTTTTTTI I—I,/'/\\
gPCR with
MIRNA specific FWD primer :
Universal Reverse Primer " A Slng.le. CDNA. prepared per sample
Is sufficient to interrogate many
MIRNAS

B 3’-end polymorphism tolerated



::::: Next Generation miScript PCR System with miScript Il RT

QIAGEN

1. miScript Il RT kit

[0 miScript Reverse Transcriptase Mix
5x HiSpec Buffer
5x HiFlex Buffer

10x Nucleics Mix
Water

O000

2.  miScript SYBR Green PCR Kit
[0  QuantiTect SYBR Green PCR MM
[0 Universal Primer

3. Assays
[0 miScript Primer Assays
[0 miScript Precursor Assays
[0 QuantiTect Primer Assays 1
O

miScript Controls (NEW) ana, D
4. miScript PCR Arrays P
[0 Whole miRNome PCR Arrays " o
[0 miScript miRNA PCR (Focused) Arrays g:“ 1l i
B e
5. Online Array Data analysis software b el ‘
0 ACCESS AT NO COST - s

—> [ Data analysis made easy

10




'YIIIT WM miScript |l RT:

QIAGEN Dual Buffer System Offers Flexibility & Specificity

HiSpec Buffer HiFlex Buffer

Flexible detection of all RNA molecules
- Mature miRNAs

- Precursor miRNAs

- MRNAs

- Other non coding RNAs

Specific detection of Mature miRNAs

Only mature miRNA detection is desired When mRNAs/precursors/other long
Single Assays non coding RNAs quantified in parallel

MIRNA PCR Arrays with mature miRNAs
miRNA profiling using miRNome Arrays

New miScript Controls work equally well in both buffer systems



QIAGEN

Unique RT Buffer Formulation:

Offers Flexibility, Sensitivity & Specificity

HiSpec Buffer

miRNAs & other
small noncoding RNAs

5! e— 3
~ Poly(A) tail added

(Al
(Al
ot . 8
Universal
tag
<DNA -

cDNA for the detection of:
small RNA molecules only

Step 1
Reverse transcription

HiFlex Buffer

miRNAs & other
mRNA small noncoding RNAs
5 _—_ lA]n 3 5 3
| Poly|A) tail added
(Al
—— (Al
" DL

Random Oligo-dT primer Universal
primer tag

<DNA <DNA

My — m, —

cDNA for the detection of:

mature miRNAs, Pre-miRNAs, mRNAs & Other nc

RNAs



'YIIT T W miScript PCR System:

00000 -
QIAGEN Real time PCR Step

RT in HiSpec Buffer

<DNA

M, —

e

miRNA-specific primer &
miScript Universal Primer

Real-time PCR

mMiRNA detection

miScript Primer Assays
miScript miRNA PCR Arrays
miScript miRNome Arrays
miScript Controls

miScript PCR System workflow: Simple & Easy steps

RT in HiFlex Buffer

<DNA

Mn —
P
N
o
o
(-8
= Py
g Q.
0, — My — 2
Qe @5
Gene-specific primers miRNA-specific primer & &
miSeript Universal Primer /

MRNA detection
QuantiTect Primer Assays

MiRNA detection
miScript Primer Assays
miScript Controls

Mix RNA, e L

5x miScript HiSpec or HiFlex Buffer, 5 = S Use the cDNA to setup
. . | 2 ]‘:_.-'J real-lime PCRs N

10x Nucleics Mix, RNase-free water & v i

miScript Reverse Transcriptase Mix incubate at 37°C for &0

min

Incubate ot 95°C for 5 min




'YYIT B Linear cDNA Synthesis Over Five Logs Of Input RNA:
brvall With miScript | RT

Linear in the range of 10 pg to 1 uq

RT in HiSpec Buffer RT in HiFlex Buffer
40 }\ 40
530 5 30 \2\
S 25 S 25 *
[}
15 15 \\g
10 1 ; 1 ; 1 ; 1 ; 1 \ 10 | ; | ; | ; | ; | [
2.0 -1.0 0.0 1.0 2.0 3.0 2.0 -1.0 0.0 1.0 2.0 3.0
Log ng RNA in RT Reaction Log ng RNA in RT Reaction

RNA input range (Recommended) ¢ miR-100  ——Linear (miR-100)
O miR-16 ——Linear (miR-16)
m 5x HiSpec Buffer > 10 pg to 2 ug o miR-21 —— Linear (miR-21)
®m  5x HiFlex Buffer A miR-27a
O For pre-miRNA detections - max of 500 ng A miR-20a

O For all the other RNAs —->10pgtolpug
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' YY1 3 High Detection Sensitivity with miScript PCR System

00000
QIAGEN

Mean CT
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From 10 to 10 ° Copies.

4 miR-21 (HiSpec Buffer)

— Linear (miR-21 in HiSpec Buffer)

1 2 3 4 5 6
Log Copy Number of miRNA

Mean CT

35

30

25

20

15

10

A miR-21 (HiFlex Buffer)
— Linear (miR-21 in HiFlex Buffer)

i

2 3 4 5 6
Log Copy Number of miRNA

cDNA prepared either in HiSpec Buffer or in HiFlex Buffer using synthetic miR-21 in the presence of a carrier

RNA was used as the template.

Real time PCR performed using log dilutions of the cDNA template representing various copy numbers.

15
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::::: When & Why To Use HiSpec Buffer?
QIAGEN

M  When to use HiSpec Buffer for RT reaction ?

m  cDNA is used exclusively for mature miRNA detection
0 miRNA profiling using miScript miRNome Arrays
0 miScript miRNA PCR Arrays
[0 Individual miScript Primer Assays for mature miRNA detection

B  Why Use HiSpec Buffer ?
® Increases sensitivity

® Eliminates the need to verify the dissociation curves
[0 A tedious step in miRNA profiling

®m Higher input amount of RNA tolerated (up to 2 pg of total RNA/RT reaction)
®  Only mature miRNAs & miScript controls are converted into cDNA

®  Any other longer RNA species are not converted into cDNA
[0 Hence reduces background noise
[0 Higher input amount of RNA tolerated (up to 2 ug of total RNA)

m  All miScript Primer Assays & Arrays are bench validated with cDNA made using HiSpec Buffer



::::: Why To Use HiFlex Buffer?

QIAGEN

B Why use HiFlex Buffer in RT reaction ?

m Flexible detection of all RNA molecules is desired
m Same cDNA can be used for mature miRNAS, Pre-miRNAs, mMRNAs
& other non coding RNAs
1 Simultaneous detection of mature miRNAs along with its precursors or

0 Simultaneous detection of mature miRNAs along with their mMRNA
targets

®  Most helpful when starting RNA is a limiting factor when multiple
RNA species are to be quantified



'YYY ! B HiFlex Buffer:

aﬁz;%ﬁ Detection Of microRNAs & mRNAs From The Same cDNA
HiFlex Buffer should be used to Long RNAs such as mRNAs are not
prepare cDNA for the quantification of converted into cDNA during RT reaction
both mature microRNAs & mRNAs in HiSpec Buffer
using appropriate Primer Assays.
35 35
30 1+ - 30 -
o5 | cDNA made in HiFlex Buffer o5 1 cDNA made in HiSpec Buffer
- —
O 20 O 20
c — c .
o 15 1 = — © 15 =
= 10 - = 10
. i s
0 I I I I I I I O I I I I I I I
T < — — © o — To) I << — — (] © — To]
o g X x 5 o g O p X x N~ o q o
S a § & 8 x x « S o 8§ & v x x
3 S < E E E 3 = - E E E
Primer Assays used
B mRNA gquantification - QuantiTect Primer Assays
B microRNA quantification - miScript Primer Assays

18 Sample & Assay Technologies



’*YY Y B HiFlex Buffer Allows Parallel Detection of

tryeadll Precursor & Mature miRNAs From The Same cDNA

HiFlex Buffer should be used to prepare cDNA for the quantification of both
mature miRNAs and their precursors using appropriate Primer Assays.

35 1

O Precursor miRNA
30 7 | @Mature miRNA

25 ™

Mean CT
]

10 -

o
1

miR-18a
let-7a-1
let-7a-2
let-7a-3
let-7b
let-7-1
miR-20a
miR-27a
miR-30a
miR-98
miR-221
miR-224
miR-30c-2
miR-24-2
miR-181a-2
miR-103-2
ué6

Relative levels of various precursor & mature miRNAs in HeLa S3 cells



::::: miScript miRNome PCR Array Content: miRBase v16

QIAGEN

Number of | Total Number of Plates

Species Assays 96 well 384 well
(miRBase v16) format format
Human 1068 12 3
Mouse 947 12 3
Rat 653 8 2
Dog 277 4 1

miScript miIRNA Assays & Arrays:

—>» Each Assay has been bench validated using synthetic miRNA pool (v16)

MIRNA specific FWD Primers only & Universal REV Primer is a part of the
miScript SYBR Green PCR Kit



'Y I T W miScript Primer Assays: Highly Specific.

00000 - i : : : e
QIAGEN Detection of Let-7 Family of Isoforms With High Spe cificity

CLUSTAL 2.1 nmultiple sequence alignnment
hsa-1let-7b UGAGGUAGUAGGUUGUGUGGUU 22

hsa-let-7¢  ---------------- A----- 22
hsa-m R-98 - --------- A----- A-U--- 22
hsa-let-7d A ------------- CA-A--- 22
hsa-let-7¢  -------- G------ A-A--- 22
hsa-let-7a  ---------------- A-A--- 22
hsa-let-7f  ----------- A ---AA-- 22
hsa-let-79  ----------- U ---ACA--- 22
hsa-let-7i  ----------- U----CU--- 22
FREEA Rk Kk R % Activity relative to perfect match primer assay as 100%*
cDNA Primer Assay Used
Used in
qPCR Let-7b  Let-7c miR-98 Let-7d Let-7e  Let-7a Let-7f Let-7g  Let-7i

Let-7b 100.0 1.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Let-7c 0.5 100.0 0.0 0.0 2.4 0.1 0.0 0.0 0.0

miR-98 0.0 0.2 100.0 0.1 0.0 0.1 0.0 0.0 0.1
Let-7d 0.1 0.0 0.0 100.0 0.0 0.4 0.0 0.0 0.0

*Similar results obtained
with cDNA made using

HiSpec Buffer 0.1 0.0 0.0 0.0  100.0 0.2 0.0 00 0.0
Let-7a 0.1 0.6 0.0 0.5 3.1  100.0 0.1 00 0.0
Let-7f 0.6 0.1 0.0 0.1 0.0 1.0  100.0 01 0.1
Let-7g 0.6 0.2 0.0 0.1 0.0 0.0 00 1000 0.2
Let-7i 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1 100.0

cDNA prepared using HiFlex Buffer
)
g
o

H
(o



::::: miScript Controls

QIAGEN

®m Highly conserved across multiple species
0 Human, Mouse, Rat, dog (and possibly Rhesus, and pig)
[0 The same controls work in all these species

m Relatively stable expression in many tissues
m  Amplification efficiencies of these assays are 100%

—> m Consistent performance in both HiSpec and HiFlex Buffers
®m |deal normalizers for AACT method of data analysis

g;rrfkl)?)ll Gene ID | Accession Alias P%I?Zepr(gil)mt
SNORD61 26787 NR_002735 | U61; RNU61; HBII-342 83
SNORDG68 606500 NR_002450 | HBII-202 84
SNORD72 619564 NR_002583 | HBII-240 89
SNORD95 619570 NR_002591 | U95 81
SNORD96A | 619571 NR_002592 | U96A 84
RNU6-2 26826 NR_002752 | U6; RNU6B 85

MIQE Guidelines recommend the use of multiple Normalization controls



T IIT T W miScript Controls:

00000 [N -
onstant Level Of Expression Across A Panel of Huma
QIAGEN P
35 -
30 cDNAs prepared using HiSpec Buffer
= A
O 25 - A A .
c Q A A - —3
= 15 - - ” ©
10 -
5 I I I I |
Brain Kidney Liver Lung Skeletal Testis Thymus
Muscle
35 -
30 - cDNAs prepared using HiFlex Buffer
— 4 A
O 25 ry A 5 A A N
S 20 - %
@ =~ — — =
g 15 o = ——— = —=
10 -
5 I I I |
Brain Kidney Liver Lung Skeletal Testis Thymus

Muscle

n Tissues

4 SNORDG61
B SNORDG8
A SNORD72
O SNORDY95
<& SNORDY96A
© RNUG-2



'YYIT W miScript Controls:

4 Ao+ Constant Level Of Expression Across A Panel of Mous e Tissues
QIAGEN
35 4
30 cDNAs prepared using HiSpec Buffer
|_
025 - .
[ r— = - o~ A A
T20 1 & — —=— = 8 A
% 6— o = = :ﬁ: # ﬂo
15 -
10 - 4 SNORD61
. B SNORDG68
S - | | o | A SNORD72
Brain Kidney Liver Lung SNII<eIeTaI Testis Thymus O SNORDO5
a5 uscle © SNORD96A
© RNU6-2
— 30 cDNAs prepared using HiFlex Buffer
QO 25 il |
c Similar results
© 20 A A £ A _ 2 £ \ :
g vt =3 with Rat &
Dog tissue
10 panels
5 I I I I I I |

Brain Kidney Liver Lung Skeletal Testis Thymus
Muscle



eBO0D iIScri :
i miScript Controls:

QIAGEN Amplification Efficiencies Close To 100%

35

. . 35
in HiSpec Buffer X in HiFlex Buffer
30 - N
— cDNA made using — .
O universal RNA O
c c
© (Human) ©
4] )
= =
4 SNORD61
B SNORDG68
10 I I 1 A SNORD72 10 I I 1
35 Log cDNA [ng] ¥ SNORD96A 35 - Log cDNA [ng]
O RNUG-2
i . . 30 - . .
30 in HiSpec Buffer in HiFlex Buffer
— —
O 25° O 25
c cDNA made using %
8 20 - universal RNA o 20 -
= (Mouse) =
15 - 15 -
10 I T 1 10 I I 1
-2 -1 0 1 -2 -1 0 1

Log cDNA [ng] Log cDNA [ng]

Similar results with Rat & Dog Universal cDNA

25



(III LM miScript mIRNA array format:

aﬂ-\.GEl: Standardized controls (96 well plate)

miScript miRNA Assays & Arrays

Each assay has been bench validated

123456789 w]1u]i using synthetic miRNA pool (v16)
. |
B — Arrayed with miRNA specific FWD
ay’s ray NA sp oo
; C‘\“C P\SS \j primers only. Universal REV primer is
E aNA spe a part of the miScript SYBR Green
; miR PCR Kit
G
H
Controls
1 2 3 4 5 6 7 8 9 10 11 12

H |] cel-1|Cel-1| SN1 | SN2 | SN3 |SN4 | SN5 | SN6 | RTC | RTC | PPC | PPC

Cel-miR-39 || SNORDG61; SNORDG68; SNORD72 miRTC PPC
SNORD95; SNORD96A; RNU6B

Spike in miScript Controls for RT PCR
Control Normalization Control Control

miScript Controls: Common for Human, Mouse, Rat and Dog Arrays

26




00000 iIScri ' ;
it miScript miRNA array format:

e lYe=Yl Standardized controls (4X96 well plate)

Arrayed with miRNA
specific FWD primer only

Universal REV primer is a
part of the miScript SYBR
Green PCR MM

oj1|12)1)2}|1}2)11(2}11|2|1]|2}|1|2)|1(2])1|2]1]|2]|1]2]|1|32
Pl 3(4)]|3|4] 3| 4)]|3|4]|3|4)]3|4]3|4]13|4]13|4]|3|4]|3|4]|3]|214

Cel-miR-39 SNORDG61; SNORD68; SNORD72 miRTC PPC
SNORD95; SNORD96A; RNU6B
Spike in miScript Controls for RT PCR
Control Normalization Control Control

miScript Controls: Common for Human, Mouse, Rat and Dog Arrays

27 Sample & Assay Technologies



YT @ MiScript miIRNA array format:

00000 :
QIAGEN Standardized controls (384 well plate)

Arrayed with miRNA
specific FWD primer only

S
L g5y
Spec\“c A Universal REV primer is a
RNP‘ part of the miScript SYBR
Green PCR MM

\l/ 13 14 15 16 17 18 19 20 21 22 23 24 ll
P |lCel-1|Cel-1 | SN1 | SN2 | SN3 | SN4 | SN5 | SN6 | RTC | RTC | PPC | PPC

Cel-miR-39 SNORD61; SNORDG68; SNORD72 MIRTC PPC
SNORD95; SNORD96A; RNU6B

Spike in miScript Controls for RT PCR
Control Normalization Control Control

miScript Controls: Common for Human, Mouse, Rat and Dog Arrays

28



'YYI T B miScript miRNA PCR Array portfolio

LALLM miRNome, Disease, & Pathway-Focused Analysis
QIAGEN ’ ’ Y ¢

v v v v

® miRNome miScript miRNA PCR Arrays (v16)

m Pathway Focused miScript miRNA PCR Arrays:
[1 miFinder Array

Serum & Plasma

Cancer PathwayFinder Array

Brain Cancer Array

Breast Cancer Array

Ovarian Cancer Array

Cell Development & Differentiation Array

Immunopathology

Inflammatory Response & Autoimmunity Array

Neurological Development & Disease

S R
< < 2 2 2 < 2 2 2=
- . L

G e pERERE Rl R R



::::: QIAGEN Solutions for miRNA Research
QIAGEN

Characterizing the miRN ome
Using the miScript System




'YIITITH MIRNA quantification:
G IOT )

QIAGEN

Experimental Design & Key Considerations

Scientific question
B A well defined biological question

Experimental sample set

B Sample set containing experimental samples along with appropriate controls
B Statistically meaningful number of replicates (biological replicates)

LI A minimum of 3 replicates recommended

[J Replicates enhance the statistical power

B Inclusion of proper normalization controls & spike in controls in the analysis

Hallmarks of a good experimental system
B Simple & easy to carry out
B High sensitivity & specificity
B Availability of companion research tools

Data Analysis & statistical considerations
B Easy and simple data analysis tools - online data analysis software

Confirmation of the results
B Customizable solutions & single assays



'Y B How much RNA is Needed for miIRNA Quantification?
O0DOD

QIAGEN Depends on the Detection Limit of the System and mi  RNA Abundance

B System sensitivity:
B miScript RT-PCR can detect 10 copies per PCR

B RNA abundance:
B A ‘typical’ cell contains ~15-30 pg of total RNA
B mIiRNA expression levels vary from as low as 10 copies/cell to
as high as 35,000 copies/cell

B How much template is needed to detect an abundant miRNA?
B An abundant miRNA should be detectable with 10-15 pg of template



P How much RNA is Needed for miIRNA Quantification?

QIAGEN Depends on the Detection Limit of the System and miRNA Abundance

B \What about miRNAs expressed at ~10-100 copies/cell?
B Considering that 10x more template result in a 3.3 CT shift
B Use 10-20 times more template (0.1 ng-0.2 ng) to detect rare miRNAs

B To be able to ‘call with certainty’ a miRNA is ‘not expressed’
B use >20x more RNA (0.5 to 1.5 ng)

B As a guideline, consider using ~ 50 pg to 500 pg template/PCR
B Up to 20,000 PCR reactions per 1 ug miScript RT reaction
B Use an RT system that can work in a broad input RNA range.
o miScript allows 10 pg - 1ug in put RNA into RT reaction



::::: MIRNA Expression In HelLa Cells

QIAGEN

20

N
(o]
.}
e
o
e
(]
> 8
©
(]
&
'—
O
b

16

C, difference = ~16 C ;
= ~64,000 fold

12

Deep sequencing results show that miRNA reads range from 20 to 292,000
(in HelLa cells)

Shin, C., et. al. 2010; Mol. Cell, 38, 789



(34438 miScript mMIRNA PCR Array workflow:
00000 : : )
e lYeI Yl Genome-wide, disease, & pathway-focused analysis

1. Convert miRNA into cDNA

.g ﬁ B cDNA Synthesis in HiSpec Buffer
RNA-1 RNA-2 ® 1 hour
S'rrwrmmm ¥ Polyadenylafion
' Folyla] farl

g3
AAAAAA

'

& T ¥ franscription
# AAAAAA
Single fube readhion TTTTTT
i Universal RT Primer
< First sirand cDNA TTTTTT 3
cDNA-1 CcDNA-2

2. Assemble Real time PCR

B Load Plates
® 2 minutes

3. Run in real-time PCR cycler

miScript Primer Assay
= A 11T
LI TO TN TR NIRRT UROON

B Run 40 cycle gPCR Program
® 2 hours

4. Data Analysis

M  Upload and analyze Data
® 15 minutes




44448l GRT-PCR Data Analysis
QIAGEN

arnfification Plot

— B ; .nr.np.l'rﬂca?iu.nPluF S — . AbSOlute quantlflcathn
EEEEE EEEEREE o m  Absolute input copies, based on a standard curve

B Relative quantification

1.000

m Comparative CT method
(also known as the 2-2A€T method)
: Selection of internal control
e L] Selection of calibrator
| (e.g. untreated control or normal sample)
B Assumes that the PCR efficiency of the target gene
Is similar to the internal control gene (and that the
L e s e e e CT =238 efficiency of the PCR is close to 1)
Eaas RRRGS  naE n SRS Saay B Fold change = 2-2A¢T
Dt Detatr 0 e jn c':w;We” g = [{gene of interest (CT) — internal control (CT) sample A} —
Wbl v Theshod 020 ' {gene of interest (CT) - internal control (CT) sample B}]

D Schmittgen TD, Livak KJ.(2008):Analyzing real-time PCR data by the comparative C(T) method. Nat Protoc.;3(6):1101-8

2) Livak, KJ, and Schmittgen, TD.(2001): Analysis of Relative Gene Expression Data Using Real-Time Quantitative PCR and the 2-4ACT Method
METHODS 25, 402—-408

3) www.Gene-Quantification.info




H++++4l miScript MIRNA PCR Array Data Analysis tool

QIAGEN

B \Web-Based Software
®m No installation needed

B From Raw Ct Values to Fold Change Results
m Using AAC(t) Method

B Multiple Analysis Formats
m Scatter Plot

m Volcano Plot

|

|

Multi-Group Plot
Clustergram

Laduy

Also available as downloadable Excel templates
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l@ miScript miRMNA PCR Array Data Analysis - Windows Internet Explorer

Go-

File Edit Yiew Favorites Tools Help

':‘.,' http:/fpcrdataanalysis, sabiosciences. com/mirnafarrayanalysis. php

( I
T—? r{‘}? i-:l:' miScrpt mikkkG PCR Array Data Analysis | |

SABiosciences

miScript miRNA PCR Array Data Analysis
Mﬁ A QIAGEN Company

Upload Readout Analysis Result Scatter Plot Volcano Plot Clustergram Multigroup Plot Export Data

Instruction - How to use this tool? Take a Test Run I
PCR Data File Upload I
Catalog #: [Select Cataloged PCR Aray | Cae R Ay Catalog No.| : : :
Alang |M‘QQM}_‘_\_’_! Or  |Typs in Custom PCH Aray Catalog Ne. 1. Choose the correct PCR Array Catalog number from the drop list. Browse and select the MS Excel file containing your PCR Array
< data with @ maximum number of 30 samples. Clclk "Upload".
File: | | (Browse )
2. Onthe "Readout” page:

= = a. In the "Basic Setup" section, assign samples to different groups. At least two groups are needed and up to-a maximum of
Uptnading Tnstructinns: [% 11 are allowed, where one of thoze groups must be the control group. Click "Update” when finished.

i o _ N b. The "VWiew Housekeeping Genes" section allows you to remove or add preferred housekeeping genes for data normalizatior]

L. File must be a MS Excel Sheet (in XLS format, not XLSX). by clicking the appropriate checkboxes. Click "Update" when finished.

* Excel Sheet Template for SABiozciences's cataloged PCR Arrays. :‘ﬁ,’ [ | |
|- miScript mikMA PCR. Array Daka Analysis | |

— — .
* For Custom PCR Arrays, download the appropriate format patch.

2. New users- Please take a test run. A set of data from Human miFinder miScript miBNA PCR Array wer: miScript miRNA PCH Array Data Analysis

convenience.

3. Format Peek for PCR Arravs (Cataloged & Custemn)

4. Please note that vou must complete all of vour work with the FCR Array Data Analys
data iz not stored on a =erver meaning that all work iz lost once the session (or your
export all processed data and results to an Excel file saved on your local computer

For the best view of this tool, please =et your display resolution to 1024 X 768 or more

ol

Data Mormalization Instructions:
Instruction - How to use this tool? Take a Test Run

Nas Syn-cel-miR-39 miScript miRNA Mimic spiked in to the sample prior to RNA purification?

) _ ) - o . ) PCR Data File Upload
If =0, the cel-miR-39 wells can be selected as 'Control Genes' in the 'Basic Setup' tab. Cel-miR-39 can b
place of, the default snoRNASEARNA panel (SNORDEL, SNORDES, SNORD72, SNORDSS, SNORDIEL, RNUI 4 e T T . TPy - 2

Catalog #: | Select Cataloged PCR Amay |VE Or |Typein Custom PCR Amay Catalog No. |

File: [ | (Browse.. ]

s mima L Bl i AR B e PRI, i b e i

RN Eomiains w20

&il.

Uploading Instructions:

‘Web Portal in tH
WG pSeH ‘51 Upload Readout Analysis Result Scatter Plot Volcano Plot
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) RT2 Profiler PCR Array Data Analysis - Mozilla Firefox

00000 S :
III I MW miScript mi

QIAGEN

II htkp:f fenana, sabiosciences. comjper farrayvanalysis, php?target=volcanoplat

Treated: i_E.-i_r_.o_l.fp.'!_ z: Control: i_[_:_ontr_el Group |

p-value: 001 |

Dot Symbol [o i

Update ]

[ Export Data

Logl0 { Control Group 24-DeltaCt)

40

Group 1 vs. Control Group
] Fold b
1 I:l Pos Syrnbal P-value 1
Regulation:
7.754 5
1 A03 BMP3 0.004088 5.50
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] o]
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444+ MIRNA profiling of HCT 116 Colorectal Cancer Cells:
le)l.Ye =Yl Following treatment with 5-aza-2'-deoxycytidine (AZ  DC)

®m 5-aza-2’-deoxycytidine (AZDC) is an irreversible inhibitor of DNA methylation.

m AZDC incorporates into DNA & covalently bind to the active site of the DNMT

m HCT116 cells were treated with AZDC, and Untreated cells were used as controls
m Total RNA from each was used to make cDNA with miScript Il RT in HiSpec Buffer

® Human whole-miRNome miScript miRNA PCR Array set was used to profile of
mature miRNA expression

m Data analysis was performed using the online miScript miRNA PCR Array data
analysis tool.

DNMT: DNA Methyl Transferase enzyme



'YIIIT B MIRNA profiling of HCT 116 Colorectal Cancer Cells:

U1 Y] - o o L
QIAGEN Following treatment with 5-aza-2'-deoxycytidine (AZ DC)

Log > (Fold-Regulation)
N

>2 fold UP: 250 miRNAs
>10 fold UP: 164 miRNAs
>2 fold DOWN: 369 miRNAs
>10 fold DOWN: 51 miRNAs

MIRNA up regulation likely due to demethylation associated promoter activation

43 Sample & Assay Technologies
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00000
QIAGEN AZDC Treated HCT 116 Colorectal Cancer Cells

1.E+02
1.E+01 -
© &
[
O 1.E+00 - . '
ke,
Q
< e -ACT
o 1E-01- 3¢ 2 values of each sample were
= plotted as scattered plot
©)
o LB B Black line represents miRNAs
‘c\'.u showing no regulation
C 1E-03 | | |
@ B Red line on either side represents
0 1.E-04 - a four fold UP or DOWN regulation
1E-05 T I I I I I I
- = P = - P = P
a o o o a M M M
@ R & S = S 2 S

Untreated Control cells



::::: Volcano Plot:
QIAGEN AZDC Treated HCT 116 Colorectal Cancer Cells

— Log (p-Value)

8 6 4 =2 0 2 4 6 8

Log 2 (Fold-Regulation)



QIAGEN

miScript PCR System: Pre-miRNA Quantification

Other Small RNAs

miScript Primer Assays
For non-coding RNA

miScript
PCR Mature miRNAs

SyStem miScript Primer Assays
miScript miRNA PCR Arrays
miScript miRNome PCR Arrays

Quantitect
MRNA Assays

Pre-miRNAs

Pre-miRNA specific
Fwd & Rev Primers

g
ﬁ




::::: Pre-miRNA Stem-Loop Quantification

QIAGEN

B Study transcriptional and/or post-transcriptional regulation in miRNA biogenesis

B Definitively identify which closely related genomic loci are expressed

miScript Precursor Assays

e

B Precursor specific FWD & REV primer
m  Specific for precursor miRNAs only

B Precursor assays detect all RNA species that contain the specific stem loop

JI =

Pri-miRNAs Pre-miRNAs
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CHR-9, Intergenic

Homo sapiens let-7a-1 stem-loop

CHR-11, NR_024430.1: mir-100-let-7a-2
cluster host gene (non-protein coding)

Homo sapiens let-7a-2 stem-loop

Expression of Let-7a precursors in various tissues

CHR-22, NR_027033.1:
MIRLET7B host gene (non-protein coding)

Homo sapiens let-73-3 stem-loop

Hoes adLnc 2ACaucigatalialicaa

133 uagggnauc

ol Huaggoucacac {5 = i uagaa ua a
uggOe g8t 2 ayusggubguauagiii c agyg Saeg Laf avfolngdihenedias = L
auc _ HesuOBaanssaRoaa Z YOS 4uc SuS Ucocgacangucas a g :
o 574 HAagaggyucace — = = ——Lag g &
Mature hsa-Let-7a: 5-UGAGGUAGUAGGUUGUAUAGUU-3’
16

_S 14 % ‘|’ O Pre-Let-7a-1
8 12 4 O Pre-Let-7a-2
8 10 T O Pre-Let-7a-3
2 0
w8 T
£ 9
g 4
g 2| 8
0 M-

Brain
Heart
Ovary
Adipose

Kidney
Lung
Testes
Liver

I

8

Relative Expression =2 ~¢T x 10°
Normalizer Used: U6B
10 ng cDNA /PCR

Sample & Assay Technologies



3333 M Expression of miR-18a and its Precursor
aﬂ_\?;zﬁ A member of the miR-17-92 Cluster (13931.3)

Lung

o 17
© -miR-
S 15 f= = Ex _ _ O ACT Pre-miR-18a
@) | — E3 = O ACT mature-miR-18a
< 13 -
() — /|
> 11 L /1 /
= P y%
1]
o 9
|_
O 5 [ [ [ [ [ [ [ [ [ [ [ [ [ [ [
< [
O
(@]
@)

Adipose
Bladder
Brain
Cervix
Heart
Kidney
Liver
Placenta
Prostate
Skeletal
Spleen
Testes
Thyroid
Ovary

125 bp
75 bp

Mature miR-18a
Specific Product ==

Pre-miR-18a =i
Specific Product

Adipose Brain Heart Liver Ovary Hela L

50 bp

<
Z
(@)
[S)

P) Pre-miR-18a specific
M) Mature miR-18a specific

Guil, S & Ca’ceres, JF., (2007) Nat Struct Mol Biol;14(7):591-6. 49 Sample & Assay Technologies




QIAGEN

Challenges in miRNA quantification

MiRNA gquantification by real time PCR

Available tools for miRNA profiling experiments
Critical aspects about template amount requirements

Examples of miIRNA profiling studies

Precursor detection
B Measuring the relative levels of mature miRNA and its precursor
m |dentifying the genetic locus responsible for a given miRNA expression in a cell

miScript miRNA arrays for simple and easy miRNA Profiling

B Data analysis



-+l \www.giagen.com/geneglobe

QIAGEN

£ uplore and o

Explore and order gene- and pathway-specific products for the following applications:

el

_ GeneGlobe GeneGlobe Search Center
-

g

e

secemwine b Gene silencing k Updated! DNA methylation analysis
":‘:: I_::'“"h:'_.;:;.j_._a b New! Gene expression analysis b Next-generation seguencing
S ¥ microRMNA research ¥ Pathway analysis
¥ Protein research » New! PCR arrays for disease research

¥ Search |¢ Custom Products

Enter search term{s} Entrez Gene [Ds (e.g., 835)
RefSeq D= (e.g., NM_032383, NP_116765)
Gene symbols (e.g., CASFZ)

Cat. No. (e.g., SID0259551, QT01342505)

Sanger ID or Accessien (e.g., hea-let-7b, MICOO0063)

* or upload a list of search terms in a file

Species All -
Human (Homa sapiens)
Wouse (Mus musculua)

‘ﬂl Ral (Rattus norvegicus)
Arabidopsis (Arabidopais thakana)
Chicken (Galus galiss)
Dog (Canis familiars)
Fruit fiy (Drosophia melancgaster)
Nematode (Caenorhabditis elagans)
Zabrafish (Canio rerio)
Frog {clawed frog) (Xenopus laevis)
Cow (Bos tourus)
Epstein Barr vires
Human cytomegalovirus
Human mmunodeficency vrus 1
Kaposi sarcoma-associaled herpesvirus
Wowse cytomepakivirus
Mareks dissass vinis
Wareks dseass vrus bype 2
Wowse gammaherpesyirus 68
Rhesus ymphocryplewirus
Rhesus monkey rhadnovires




::::: Try free miScript PCR Array Starter Pack

QIAGEN

Experience PCR Array Performance — Try them today!

miScript miRNA PCR Array Starter Pack
Promo Code: MS 11 Focus oN YOUR PATHWAY'
FREE PCR Arrays of any
e 296-well/100-well (2 samples) OR
e 1 384-well (4 samples)
e With Purchase of:
e miScript Il Reverse Transcription Kit

e miScript SYBR Green PCR Mastermix (2-Pack) /ZIWKELL

B AN -

To try the free Starter Pack , click the link below ' Qk\x

Receive your Free iPod Shuffle by

Thousands of scientists have
* Sharing your data with us discovered the power of PCR Arrays.
e Contact: to claim your gift Join them on the road to success!




-4+-4+4+4+48l Questions
QIAGEN

- Webinar 3: Profiling miRNA Expression:
— On the Road To Biomarker Development

~ - Date: October 19, 2011, 1:00 pm EST

Speaker: Eric Lader Ph. D. "
Senior Director, QIAGEN R&D
4 —

Subu Yerramilli
Subu.yerramilli@giagen.com

For up-to-date licensing information and product-specific disclaimers, see the respective QIAGEN Kkit
handbook or user manual. QIAGEN kit handbooks and user manuals are available at
or can be requested from QIAGEN Technical Services or your local distributor
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