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|5 QPM-051  #k%: 1007k ) v
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ERA&E C.

5 L &=
50rxns 100rxns

P E EPCRI VK (2X) * 1.0ml 2.0 ml 4°C
U6 snRNA IF [ [7] 5 | #1235 (5pMD 80pl 160ul -20°C
U6 snRNA #5514 (10pM) 15ul 30ul -20°C
Taq DNAE & (5U/uD 20pl 40l -20°C
KA 1.0 ml 1.0 ml 4°C
*5dNTP, Mg>',SYBR Green I, Rox.

& 7= i

B SR 7= U6 snRNAZE N FAR 11 6 0 — L8R A A — S8 e K50 & (R FF RE A
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(www.genepharma.com).

P X i Amount Catalog no.
Hairpin-it"" miRNAs qPCR 20150 rxns QPM-010
Quantitation Kit 20uIx100 rxns QPM-011




Eitipa

HAXS RE BT A

U6 snRNAZE 8 F B8 E R e — Pl R Bk R (0775, REREA IE AN
RNARF: i 71 AN mi RNARCRE AR 11 63 40 HT

miRNAZZNHY), T8 554 A5 16 FH 19-23 NI 41 B 1) B /NRINA . BT
miRNAZ HE ARNAE S (UTERE A48 (RISC) I HAREIZ K AK15 $mRNAJ
S B R S S mRINA i) 4 i

U6/MZRNATE BY R (1) 25 100 DL A A AL mRNA B 82 11 1 2 b 25 48 1 2 2
Ry AR, Ah 2 25 A0 5 2R A Prp24p Al — 7 NLSm2p-8pE A 2K T U6/ MEZ %
Wz O AR xR A AR ST A0 M 2 5 mRNART AR BY 42

AR A G AT 5 8 EA R IE LI AFE PP, U6 snRNA 5% J W
FHSEI 52 5 PCR Y. o U6 snRNA [ S 100 46 56 5 ) AR 4 320t

P AT LA U6 snRNA D 32 8 1E R 7 65 76 AN [ 1 FE it I R4 5 1)
microRNAFH R T-U6 snRNA [ 33k Lt AR Uil

microRNAZK I [RIAR R 32 H S 6 HH 159 20 ) B AR AR (Co 5Tk
B AR HOEFRAERE MR, AR BLEAT G v 5 S KOF 2RI
Y. XK, FEPCRININ, 547 S iy WA A LS AR il 2 LA AREAR
IR PERIA: ity S BRI B AR, T4 20— SN BEAR AL

— R FAL [ microRNAJE LK 1, PCRIR N AREANMIGIR o, =4 #0843 B
FEHE Ko DRI B AR PR B8 B AR 22 1A PR A % 1208 AW A RS R P ) 22 B 491
i, WERCHESE N T 1A AL, A BIUAREAR IR BE ol D> — s W R CHE D
—ANRAL, AU IR BE R N T . DRI PR AR N ] 5
HARFEDR AT N S 2L DN 22 TR RIS AT G R e S 245 RIS S T b Bl o i

o




A

N4
R ER PCR RN
(2X) .

.
W
m IMPORTANT

U6 snRNA F|¥&E%:
(5um>

U6 snRNA %33
¥ (10pM)

KEI A T A & R PR

2 X G B N PR IR S A &R, 5 MgCl,, dNTPsFISYBR
Green , RoxZekl. 1Nl O A UE S BELE™ M K SR E I RLAF T4

TERTRE 2} 96 € B WY 0BG ik A7 o

KBTI U6 snRNA 514725 L2 i UE 52 A8 A6 ™ A% IO SEIRFRUE T R4 TAF,
U6 snRNA FIEh 5 S 4L T .

Species GeneBank Accession# Primer Tm Amplicon length
Homo sapiens M14486 58~62C 70~100 bp

KBTI U6 snRNA IS5 14, BATILBEIR A 10uM % . Fofi 1447
JH 60nM 23 B (33 55 S 5 [ Mk A T30 ok S N, RSB B R 5 |1 IR 15 2
1uM, RFE 1.2p1 2 20p HHFRNAAR T .

Tag DNA X & B§ KZHPCR S H DNA 58G9 4 B 5k 0.05U/ul AN R

(5U/ub
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N T ORFFIS R SIS g, BRATHERF A AR R PN RNA Bl . £
WREHH A 0.25 Ulul.

J T AL L2 8 SO T bR 4, FATHERE 8 /E ] ABI PRISM
7000/7300/7500/7900, MX3000p/4000 I}, £ PCR 4& R+ A Rox & 144k}
ARG I 2 X ZOt e & RV 4 A Roxe

3 T 14 F% PCR R PCR AR X9 Y5 SRl i sgmy, AL A R it
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U6 sSnRNA 5 3x% [ M 1

A

U6 snRNA #3519
fIHRAE

il U6 snRNA 1§ 3%
RNAEFR

T miRNA K (R AN E B 7 2N L W2 A, U6 snRNA 5%
e B IE B A T 1 o 1A B2 TARHEAL miRNA AHXS T~ U6 snRNA
[MRIEZKT o AHOCH) miRNA WS R DL S U6 10 4 sk ) 75 22 ] IR i N3
Bk, ARG P62 & PCR AKX #5 Fh RT 74

PATTHEREH] 60nM L83 BE (K138 3 R 5 | A T 100 6 S I N, BV SR I8 B 38 5 |
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(RIS AT A IR I 25K o BATHERE— D ARUENT 20u0 SRR R

EERAE AT R R R S

Component Final Con. Vol /1 rxns
5XRT Buffer 1x 4ul
dNTP (10mM) 0.375mM 0.75ul
U6 snRNA/miRNA RT Primer (1uM) 60nM 1.2ul
RNasin (40U/ul) 0.5U0/ul 0.25ul
MMLVReverse Transcriptase (200U/ul) 40U 0.2ul
RNA Sample (Total RNA) lug Xul
RNase Free H,O — To 20l

T ERE RGN, BRI U6 snRNARImIRNAN S 5 W7 A — SRR
AT RN . EREATHERRNAT, HERABBRSRNER.
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cDNA A, nPBEHEAFRT-20C, = RNTERERFRE,

Rt ER PCR RMNAE FHRMKIELL T 20ul 95 & PCR S AR 22 HBCHI 7 i
AR HECH

Component Final Con. Vol /1 rxns
2xReal-time PCR Master Mix ' 1x 10ul
U6 snRNA Primer set(5uM) 0.12uM 0.48ul
U6 snRNA RT product — 2ul
Taq DNA polymerase (5U/ul) 0.5 U/ul 0.2ul
dd H,O — To 20ul

12 % R i L4 Mg?', ANTP, SYBR Green I Fil Rox.
U6 snRNA 34435404 T PCR iF R 1514
A I ARE S D 3 A AL,

DR R 2 TN, SRR AN 0 SRR 73 o A I N 4L

U6 snRNA 1 miRNA  IEH& R4 S N R P 3R T 52 6 2 JEPCR V. «
wtEE PCR MR 95°C for 3minute hold, 40 cycles of:
1E 95°C, 15 seconds ,62°C, 40~60 seconds
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FNREEAB2°C.

I ROX BERFRENE - LUIE I HLES S5 S AnviEAL, T3 ) R4t ROX 1
IR 25uM, R AIERE I LUK AT ROX HTEIN S % .

Amount of ROX

Instrument . Final ROX Conc.
per 20pl reaction
ABI 7000, 7300, 7900HT 0.4ul 500 nM
ABI7500 Mx3000P, Mx4000 0.04ul 50 nM
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microRNA 1 U6 [1] Ct
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Sample 1 Sample 2 Calibrator

1 2 3 1 2 3 1 2 3
microRNA U6 snRNA microRNA U6 snRNA microRNA U6 snRNA
Average CT Average CT Average CT Average CT Average CT Average CT

Sarple 1 Sarple 2 Calihrator
hsa-taif-16 U6 snBHA hsa-teiR-16 U6 suRHA hsa-tiR-16 16 snRHA

30.40 2383 L 22 66 281 24 60

nas 2340 2460 2156 215 2431

04 2552 2466 242 235 2472
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B=8
VR LRI IE AT
= LT Sarmple 1 Sarple 2 Calibrator
heamif-16  UfsuRNE&  hsamif-16  UfsnRMA  hsaraR-16  UfistRNA
Evrage Cy 30.38 23.91 24.49 2256 26.24 24.54

SHIUE
mlRNAE‘J?i’;}Ct{E Sample 1 ACT= CT(miR—16) - CT(U6snRNA) =30.39—23.51 =6.88

J%2F=U6 snRNA 1]

. Sarnple 1 Satuple 2 Calihrator
CtV-3fE, &4 . . .
Y. hsa-mdf-16  UbsuENA  hsawdR-16  UdsuENA  hsardR-16  UdsuRENA
FE A CHE
Lyeraze Cy 30.38 2341 2449 2256 26.24 2454
Ay f.88 - 1.83 - 1.70 -
%ﬁﬂ;‘ AACT (sample1) = ACT (sample1)_ACT (calibrator1) = 6.88—1.70=5.18
FERIIACTE M 2
BIEFE I ACTAH,
. . . Sareple 1 Saraple 2 Calibirator
THRAF B &R _ . .
hsa-mif-16  UfsnBMA  hsariR-16  UsnENA  hsa-miR-16 U6 snBEMA
FIAACTIH
Lyverage Cy 3038 2351 24.44 2156 26.24 2484
Ay g.8a - 193 - 1.70 -
AAT 518 - 023 - 0.00 -
Va7 Relative Expression Ratio ampiet) = 2 ~AACT (samplet) - 5 =518 = 027
Y’ WFRIA bL %
R IR Saraple 1 Sareple 2 Calibrator
hea-rif-16  U6snBMA  hsamiB-16  UfsnBMNA  heamiB-16 U snBENA
Lyerage Ty 3039 2391 24.49 2256 26.24 2404
Ay f.88 - 143 - 1.70 -
AACY f18 - 023 - 0.00 -
2 0 0027 - 085 - 1.0 -
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Kit Contents and Storage
Cat. No. QPM-050 Size: 50rxns

Cat. No. QPM-051 Size: 100 rxns

U6 snRNA U6 snRNA Real-time PCR Normalization Kit Reagents box includes the
Real-time PCR following items. Store the components at —20°C. Reagents must be stored in the
Normalization Kit dark.
Reagents
Reagent Amount Storage
50rxns 100rxns
Real-time PCR Master Mix (2X) * 1.0ml 2.0 ml 4°C
U6 snRNA primer Set (5uM) 80pl 160ul -20C
U6 snRNA RT primer (10uM) 15ul 30ul -20°C
Taq DNA polymerase  (5U/ul) 20ul 40ul -20°C
Sterilized ddH,O 1.0 ml 1.0 ml 4°C

*Include ANTP Mixture, Mg”,SYBR Green I, Rox.

Accessory Products

Accessory Some of the reagents supplied in the U6 snRNA Real-time PCR Normalization Kit
Products as well as other products suitable for use with the kit are available separately from
Genepharma. Ordering information is provided below. For more information, refer

to our Web site (www.genepharma.com).

Item Amount Catalog no.
Hairpin-it"" miRNAs qPCR 20 1 1X50 rxns QPM-010
Quantitation Kit 201 1X 100 rxns QPM-011
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Overview

Introduction

Description  of U6
SnRNA Real-time
PCR Normalization
Kit

Basic of
Relative
Quantification
Calculation

Introduction

The U6 snRNA Real-time PCR Normalization Kit is a sensitive and specific
method using real-time PCR for the normalization and profiling of microRNAs
(miRNA) from total RNA samples.

MiRNAs are small, single-stranded, ~19-23 nt RNA molecules encoded in the
genomes of plants, animals, and viruses. Mature miRNAs enter the RNA-induced
silencing complex (RISC) and guide the RISC to induce translational repression or
endonucleolytic cleavage of specific target mRNAs.

The U6 small nuclear RNA (snRNA) undergoes major conformational changes
during the assembly of the spliceosome and catalysis of mRNA splicing. It
associates with the specific protein Prp24p, and a set of seven LSm2p-8p proteins,
to form the U6 small nuclear ribonucleoprotein (snRNP). The spliceosome performs
pre-mRNA splicing in eukaryotes.

The Real-time PCR normalization assay of miRNAs using U6 snRNA as a
housekeeping gene includes two steps, U6 snRNA RT reaction and real-time PCR.
The U6 specific RT primer is supplied in the U6 snRNA Real-time PCR
Normalization Kit, the RT-PCR kit (Cat # QPG-090) is available separately.

Users can use the U6 snRNA Real-time PCR Normalization Kit to normalize the
expression ratio of a specific microRNA relative to the U6 snRNA between
different samples.

Relative quantification of microRNA gene expression is calculated from the
threshold cycle (Ct) values obtained in experiments. The threshold cycle is the
cycle at which a statistically significant increase in ARn is first detected. Thus,
wells with higher initial template concentrations reach the threshold value at lower
cycle numbers during PCR than wells containing lower initial template
concentrations.

For an ideal microRNA quantification assay, each cycle in the PCR reaction
corresponds to a twofold increase in PCR product. Therefore a change in threshold
cycle number of 1 equates to a two fold difference in initial template concentration.
For example, if the CT increases by one, the initial template concentration decreases
two fold. Conversely, if the CT decreases by one, the initial template concentration
doubles. This property is used in the calculation of relative quantification values for
the cytokine and internal control target sequences in each well.

For more information, see the Data Analyzing chapter in this manual.
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Components of the Kit

Introduction

Real-time PCR
Master Mix
2XConc.

W
'J IMPORTANT

U6 snRNA primer set
5uM

U6 snRNA RT primer
10puM

Tag DNA polymerase
5U/ul

This section provides more information about the reagents supplied in the U6
snRNA Real-time PCR Normalization Kit.

The 2 X Real-time PCR Master Mix consists of a proprietary buffer system,
MgCl,, dNTPs, SYBR Green I and Rox reference dye. The mix has been confirmed
to be work well in restrict lab experiments.

It’s very important for you to store the 2 X Real-time PCR Master Mix in the dark.

The pre-designed U6 snRNA primer set has been confirmed to be work well in

restrict lab experiments. Data base information for U6 snRNA is provided below.

Species GeneBank Accession# Primer Tm Amplicon length
Homo sapiens M14486 58~62C 70~100 bp

The pre-designed U6 snRNA RT primer is provided as a 10 uM solution. We
recommended the final concentration of the RT primer 60nM for a reverse
transcription reaction. Please dilute the RT primer for 10 folds first and use 1.2pul

per RT reaction.

For most PCR reaction, the final concentration of DNA polymerase was ussually

0.05U/ 1 1 per reaction volume.

14



User-Supplied Required Materials

Reverse
Transcriptase

RNase Inhibitor

Rox reference dye

Optical PCR plates or
tubes

For detection and quantification of the miRNAs in your sample, a RT reaction use
the miRNA specific RT primer provided in the kit was needed. We recommended

using traditional Reverse Transcriptase such as MMLV.

To keep the activity of Reverse Transcriptase, adding RNase Inhibitor in your RT
reaction was recommended. The final concentration usually was 0.25 U/ u 1.

To normalize the fluorescence difference from well to well, adding Rox reference
dye in your qPCR system was recommended when using the Real-Time PCR
instruments such as ABI PRISM 7000/7300/7500/7900, MX3000p/4000.

As to eliminate the impact on fluorescence detection caused by PCR tubes or plates,
using optical PCR plates and tubes was recommended to corporate the requirements
of the Real-Time PCR instruments such as ABI PRISM 7000/7300/7500/7900,
MX3000p/4000.
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Method

Performing U6 snRNA RT Reaction

Introduction

Handling U6 snRNA
RT Primer

Preparing The U6
snRNA RT Reaction
Mix

The Hairpin-it™ miRNAs real-time Quantitation assay of miRNAs includes two
steps, stem—loop RT reaction and real-time PCR detection. To profiling
microRNA’s expression relative to a said housekeeping gene, U6 snRNA or 5S
rRNA qPCR Normalization Kit should be needed. The U6 snRNA normalization kit
is used to normalize the expression level of microRNAs relative to U6 snRNA,
which is a small nuclei RNA abounded in cells. Same volume RNA sample of
microRNA assay and U6 normalization assay is asked to add in the RT reaction
system, then, the RT product is quantified using real-time PCR.

Please dilute the RT primer for 10 folds first and use 1.2pl per RT reaction.

The template for the U6 snRNA Real-time PCR Normalization Kit can be total
RNA or cell lysate. The RNA template’s input should be at least 1pg or more as for
as the requirement of the experiment. Other than the stability at 42°C, there is no
special requirement of Reverse Transcriptase for the RT reaction. We recommended
a standard 20ul RT reaction size.

The following table provides RT reaction Mix volumes for a standard 251 1

reaction size.

Component Final Con. Vol /1 rxns
5xRT Buffer 1x 4pl
dNTP (10mM) 0.375mM 0.75ul
U6 snRNA/miRNA RT Primer (1uM) 60nM 1.2ul
RNasin (40U/ul) 0.5U/ul 0.25ul
MMLVReverse Transcriptase (200U/ul) 40U 0.2ul
RNA Sample (Total RNA) g Xul
RNase Free H,O — To 20pl

"It important to keep the RNA sample volume or quantity of U6 normalization RT assay and

miRNA RT assay coincidence. Mix the RT reaction reagents and Mix before RT reaction.

Continued on next page
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Performing U6 snRNA RT Reaction, continued

Performing miRNAs  Standard RT Reaction Program
RT Reaction 30minat 16 C, 30~45minat42 ‘C, 5minat85 C

Keep all components, reaction mixes and samples on ice. After assembly, transfer
the reaction mixes to a thermal cycler preheated to the cDNA synthesis temperature

and immediately begins RT reaction.

Performing miRNAs & U6 snRNA Real-Time PCR Reaction

Handling the U6 For the U6 snRNA Real-time PCR Normalization Kit, pipet 211 U6 snRNA RT
snRNA RT product reaction product as the template for real-time PCR step subsequently. Store the
surplus microRNA RT reaction product at —20°C.

Preparing Real-Time  The following table provides Real-time PCR reaction Mix volumes for a 2011

Reaction Mix reaction size. Note that three repeat tubes be performed in an experiment at least.
Component Final Con. Vol /1 rxns
2 X Real-time PCR Master Mix ! | ¢ 10u1
U6 snRNA Primer set(5 1 M) 2 021 M 0811
U6 snRNA RT product 2p
Taq DNA polymerase (5U/u 1) 0.5U/n1 0211
dd H,0 To20u1

1The 2 X Master Mix contains Mg”, dNTP,SYBR Green I and Rox dye.

2The U6 snRNA Primer set includes PCR forward and reverse primers.

For multiple reactions, prepare a master mix of common components, add the
appropriate volume to each tube or plate well, and then add the unique reaction

components.

Performing miRNAs  Program the real-time PCR instrument to perform PCR amplification as shown
& U6 snRNA below.

Real-time PCR 95°C for 3minute hold, 40 cycles of:

Reaction 95°C, 15 seconds ,62°C, 40~60seconds.

Continued on next page
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ROX Reference Dye

\kt
J IMPORTANT

Fluorescence detection step is at 62°C.

ROX Reference Dye can be included in the reaction to normalize the fluorescent
reporter signal, for instruments that are compatible with that option. ROX is often
supplied at a 25uM concentration. Use the following table to determine the amount
of ROX to use with a particular instrument:

Amount of ROX .
Instrument . Final ROX Conc.
per 20pl reaction
ABI 7000, 7300, 7900HT 0.4ul 500 nM
ABI7500 Mx3000P, Mx4000 0.04ul 50 nM

To accurately pipette 0.04 ul per reaction, dilute ROX 1:10 immediately before use
and use 0.4ul of the dilution.

1. For multiple reactions, prepare a master mix of common components, add the
appropriate volume to each tube or plate well on ice, and then add the unique
reaction components (e.g., template). Preparation of a master mix is crucial in
gRT-PCR to reduce pipetting errors.

2. Make sure that all components are at the bottom of the tube/plate; centrifuge
briefly if needed.
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Settling a Calibrator

Using U6 snRNA as
Normalizor

.
(\)
m IMPORTANT

Data Analyzing

Calibrator and Normalizor

Before a microRNA relative quantification assay, you should ascertain which sample

to be the calibrator. Usually a calibrator is the sample from normal cell or cells

without any treatment.

For relative quantification of microRNA using comparative Cp method, the

normalizor is another gene except microRNA, which is often the said housekeeping

gene. Substrate the normalizor Ct value from a microRNA Cr value to calculate the

ACr for calibrator and samples in each microRNA profiling assay.

We recommend normalizor Cr values do not greater than or equal to 30 for any

sample. If the normalizor Cry values is consistently equal to or greater than 30, we

recommends that you increase the amount of initial total RNA (converted to cDNA)

used in each reaction.

Calculating microRNA Expression Ratio Relative to U6 snRNA

Step 1
Designing microRNA
relative  quantitation
assay

Step 2

Run real-time PCR to
obtain the C; value
for microRNA and U6
snRNA for each
reaction.

It’s important to caring two or three repeats for each reaction at least.

Sample 1 Sample 2 Calibrator

1 2 3 1 2 3 1 2 3
microRNA U6 snRNA microRNA U6 snRNA microRNA U6 snRNA
Average CT Average CT Average CT Average CT Average CT Average CT

Sarple 1 Sarple 2 Calihrator
hsa-taif-16 U6 snBHA hsa-teiR-16 U6 suRHA hsa-tiR-16 16 snRHA

30.40 2383 L 22 66 281 24 60

nas 2340 2460 2156 215 2431

04 2552 2466 242 235 2472

continued on next page



Data Analyzing Continued

()
J IMPORTANT

Step 3

Average the C+
values for triplicate
wells of the
samples and
calibrator.

Step 4
Subtract the U6

snRNA values from

the miRNAs C+
values to calculate
ACr for the
calibrator and
samples in each
reaction.

Step 5

Subtract the

ACT (calibrator)
values from the
ACT (samples)
values to calculate
their AACT
(sample) values.

Step 6

Calculate the
relative expression
ratio.

Attention that the CT value difference between repeat reactions should not greater than

0.5. Otherwise, you should delete the invalid data or carry out the experiment again.

Sarmple 1 Sarple 2 Calibrator
heamif-16  UfsuRNE&  hsamif-16  UfsnRMA  hsaraR-16  UfistRNA

Lverage Cy 3034 2341 2449 2246 26.24 2454

Sample 1 ACT= CT(miR—16) - CT(U6snRNA) =30.39—23.51 =6.88

Sarnple 1 Satuple 2 Calihrator
hoarR 16 UfistBMA  hsamiR-16 UésnBNA&  hserdR-16 UfsuRNA
Sverage Cy 30.39 2141 24.49 2256 26.24 2454
ACy f.08 - 1.93 - 1.70 -

AACT (sample1) = ACT (sample1)_ACT (calibrator1) = 6.88—1.70=5.18

Sareple 1 Saraple 2 Calibirator
hea-miR-16  UfsrBMA  heamiR-16  UdsnRNA  hsaB-16 UdsnRNA
Loerage Oy 3039 23481 24.49 2256 26.24 2454
Ay f.88 - 1.93 - 1.70 -
AAC 518 - 023 - 0.00 -

Relative Expression Ratio (samplet) = 2 “AACT (samplet) - 5 =518 = 027

Saraple 1 Sareple 2 Calibrator
hea-mif-16  UdenPMA  hsamdR-16 UfisuRNA  hssmiR-16 U6 snBHA
Loverage Cy 3039 23491 2449 2156 26.24 2454
Ay f.08 - 1.93 - 1.70 -
LA 518 - 0.23 - 0.00 -
20T 0.027 - 0.85 - 1.0 -
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Appendix

Technical Service

World Wide Web Visit the GenePharma Web Resource using your World Wide Web browser. At the
site, you can:
O Download manuals in Adobe Acrobat (PDF) format
O Explore our catalog with full color graphics
O Get the scoop on our hot new products and special product offers
O Request catalog and product literature

The Genepharma URL is www.genepharma.com

Quality Control The product is tested functionally by qRT-PCR using total HeLa RNA as template.
Kinetic analysis must demonstrate a linear dose response with decreasing target
concentration and detection of U6 snRNA in 1 pg of total HeLa RNA.

Contact Us For more information or technical assistance, please call, write, fax, or email.

Additional international offices are listed on our web page (www.genepharma.com).

Corporate Headquarters:
Genepharma Corporation
1011 Halley Road,
Zhangjiang High-tech Park,
ShangHai, CHINA

Tel: 86-21-51320195

Fax: 86-21-51320295

E-mail: service@genepharma.com

©2005 - 2006 Genepharma Corporation. All rights reserved. For research use only. Not intended for any animal or human

therapeutic or diagnostic use.
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