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Introduction and Background

A. Overview

For the last few decades of the 20th century, the underlying dogma of molecular biology has been that the
purpose of RNA is to direct the assembly of proteins from amino acids. A few exceptions to this paradigm were
known (for example, ribosomal RNA and transfer RNA, which are functional RNA macromolecules that do not
code for protein, or viral genomes that exist as or pass through an RNA phase as part of total genome
replication).

Non-coding RNAs (ncRNAS) include the familiar “housekeeping” RNAs (ribosomal, transfer, small nuclear, and
small nucleolar RNAs) and the thousands of regulatory RNAs that are the subject of recent intense exploration.
Regulatory ncRNAs are arbitrarily classified by size: small ncRNAs (sncRNA) being less than 200 bp, and long
ncRNAs (IncRNA) greater than 200 bp. The sncRNAs include other sub-classifications: microRNA (miRNA),
endogenous small inhibitor RNA (endo-siRNA), and PIWI-associated RNA (piRNA).

The roles of IncRNAs in the regulation of gene expression and organismal development are diverse and just
beginning to be discovered. Biological processes dependent upon IncRNAs include imprinting and gene
dosage regulation, stem cell pluripotency, embryonic development and segmentation, hematopoiesis, and
neural cell fate determination. LncRNAs may employ a number of mechanisms to impact gene expression via
cis and trans processes.

Gene imprinting: While the function of parental gene imprinting is still unclear, IncRNAs have been found to
participate in imprinting processes. Imprinting Control Regions (ICRs) are DNA regions that are differentially
methylated depending on their parental origins. Unmethylated ICRs cause specific expression of nearby
IncRNAs, which then suppress neighboring genes in cis. Airn and Kcnglotl are examples of IncRNAs that
cause suppression of paternally inherited genes.

Gene dosage and X chromosome inactivation: The discovery of Xist was one of the defining moments in the
realization that ncRNAs can have profound roles in the control of gene expression. Xist is an INcCRNA that
suppresses the inactive, non-coding X chromosome (Xi) in female cells. In all, 7 ncRNAs are found as part of
the X inactivation center on the X chromosome, including Xist. Initially, Xist and its antisense transcript Tsix are
expressed on both X chromosomes. However, Tsix expression continues on the X that will remain active (Xa)
and this activity recruits DNMT3A to suppress Xist from being transcribed on Xa. On Xi, it is Tsix that is
suppressed, potentially via another IncRNA that is part of the X inactivation center, Jpx. With Tsix suppressed,
the protein PRC2 is recruited to induce histone modification marks at the 5’ end of Xist. This upregulates Xist
expression on Xi and causes further propagation of these silencing marks throughout Xi, which are maintained
across the lifetime of the organism.

Embryonic development and segmentation: The expression of HOX genes is also regulated by IncRNAs.
Some HOX-related INcRNAs operate in cis, having either enhancing or repressive effects. However, some like
the human HOTAIR work in trans, and may function as scaffolds for histone-modifying complexes. It is not
clear if trans-acting INcRNAs like HOTAIR are involved in the process of identifying the DNA sites to which the
complexes will be recruited, or if that function is retained by the protein elements of the complex.

Stem cell pluripotency: The promoters of more than 100 IncRNAs are bound by stem cell factors. Disruption of
these INcRNAs can alter cell differentiation. lincRNA-RoR is involved in the reprogramming of fibroblasts back
to a pluripotent state. Thus, IncRNAs are likely to play important roles in both normal development and
processes that require maintenance of adult stem cell pools.

Cell fate determination: LncRNAs are implicated in cell fate determination events in multiple cell lineages,
including the nervous system. TUGL1 is an IncRNA that may enhance rod gene expression and suppress cone
gene expression in the developing eye. Evf2 is a mouse IncRNA that appears to have both cis and trans
effects to repress DIx5, DIx6, and Gad1l during forebrain development.

Dysregulated expression of INcRNAs has been shown to be associated with a broad range of diseases such as
Alzheimer's, psoriasis and many cancers. Studying the expression patterns of IncRNAs will be a crucial method
to understanding the roles they play in many model systems. SBI has built a sensitive, accurate and robust
gPCR array to enable researchers to closely profile the expression changes in the top IncRNAs known to date.
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This manual provides details and information necessary to use the LncProfiler™ Kit to tag and convert small
non-coding RNAs into detectable and quantifiable cDNAs. The system allows for the ability to quantitate
dynamic fold differences of IncCRNAs across 20 separate experimental RNA samples. The array plate also
includes 5 endogenous RNA assays as normalization signals. To ensure optimal results, please read the entire
manual before using the reagents and material supplied with this kit.

These LncProfiler gPCR Array comes with all the reagents necessary to tag all long non-coding as well as
small RNAs from 20 different total RNA samples into quantifiable cDNA. The kits include assays in pre-
formatted plates for well-annotated human, IncRNAs with three endogenous reference RNA controls on each
plate. All of the INcRNAs on the qPCR array have validated primer sets for well-annotated IncRNAs that are
registered in the INcRNA database created by Dr. John Mattick (www.Incrnadb.org).
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Potential functions of IncRNAs

To date, IncRNAs have been found to exhibit a wide range of functions ranging from signaling, serving as molecular
decoys, guiding ribonulceoprotein complexes to specific chromatin sites and also participating as scaffolds in the
formation of complexes.

I. Signaling

The transcription of certain INcRNAs is very tissue and temporal specific. Their expression can be in response to
certain stimuli, such as cellular stress and temperature. Thus, INcRNAs can serve as molecular signals and can act
as markers of functionally significant biological events. Examples include imprinting IncRNAs XIST, AIR and
Kcnglotl.

Il. Decoys

The molecular decoy type of activity takes place when specific IncRNAs are transcribed and then bind to and titrate
away protein factors. Decoy IncRNAs can "sponge" protein factors such as transcription factors and chromatin
modifiers. This leads to broad changes in the cell's transcriptome. Example is MALAT1.

lll. Guides

LncRNAs can be molecular guides by localizing particular ribonucleoprotein complexes to specific chromatin
targets. This activity can cause changes in gene expression either in cis (on neighboring genes) or in trans
(distantly located genes) that cannot be easily predicted by just the INCRNA sequence itself. Some example
IncRNASs that act as guides are XIST and HOTTIP.

IV. Scaffolds

Assembly of complex protein complexes can be supported by IncRNAs, linking factors to together to form new
functions. Some IncRNAs possesses different domains that bind distinct protein factors that altogether, may impact
transcriptional activation or repression. Some examples of scaffold IncRNAs are HOTAIR and ANRIL.

I. Signaling Il. Guides

Promote chromatin
IncRNA modification

IncRNA

‘ Gene Activation

lll. Decoy IV. Scaffolds

Act on chromatin
structure
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B. LncProfiler gPCR profiler workflow

Control Sample Test Sample

A

Total RNA

LncRNA
Tail and Tag,
cDNA synthesis

Combine: L
LncRNA cDNA
2X SYBER Green

Pipet mastermix
into 96-well plates

;
/

Add 2 pl of each
INcRNA assay
to each well

Perform real-time
qPCR runs

(=

Cross-compare AACt measurements
between Control and Tumor Samples
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C. How the LncProfiler cDNA synthesis works

10 pg-10 pg LncRNAs
total RNA anchor-talled

IncRNAs 5 3
polyA
' polymerase

0 Tag LncRNAs

1 polyA-tailed 5 ee— AAAAAAAAA 3

IncRNAs
l Incubate at 37°C, 30 min

AAAAAAAAA ¥
NVTTTTTTTTT D 5

Anneal adaptor
60°C, 5 min
5’ e— AAAAAAAAR 3

e Convert to cDNA - TTTTTTTTT I
RT + random primers to make cONA
42°C, 60 min

L cDNA pool of anchor-tailed IncRNAs

3 I TTTTTTTTT I 5

9 Anneal Adaptor 5

cDNA ready for
LncProfiler qPCR array

The initial polyadenylation step greatly enhances cDNA synthesis yields of IncRNAs (over 100-
fold) and enables the usage of small RNAs (like U6 and RNU43) to be included as reference
controls on the gPCR array.

— 160000
LncProfiler cDNA . 140000
polyA + random prl mers 128- Fold
120000 r—T
- Boost in Signal

Normalized qPCR Signals

fﬁ} § o
‘"f\\//f\ ] el

Random primers  pglya+Random primers
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D. List of components

40 pl [5X PolyA Polymerase Buffer 10 pl Poly A Reaction

10 ul [PolyA Polymerase (enough for 20 reactions)
20 pl |25 mM MnCl,
30 ul |5mMATP

10 pl |Oligo dT Adaptor 20 pl RT Reaction
80 i ISDX Rever_se Transcriptase Buffer + Random (enough for 20 reactions)
rimer Mix

20 pl |Reverse Transcriptase
30 pl [0.1 M Dithiothreitol (DTT)
50 pl [dNTP Mix

Enough for first 2 profiles
3500 pl [2X SYBR Green master Mix * using 2X Maxima SYBR
Green from Fermentas

Array Primers, dried down in Primer plate
(400 pmoles); resuspend in 44pl RNase-free Water

(enough for 20 profiles)

1.2
nll RNase-free Water

*Catalog# RA910A-1 contains all of the components listed above.

*Catalog# RA900A-1 has all of the above components except for the 2X SYBR Green reagent for first 2 profiles.

The kit is shipped on blue ice and should be stored at -20°C upon arrival. Properly stored kits are stable for 1 year from the date
received. The oligonucleotides for the specific IncRNAs are dried-down in the wells of the optical gPCR plates. Resuspend in

10ul RNase-free water. SBI recommends using the LncProfiler gPCR array with the following SYBR Green reagents:

° 2X Maxima® SYBR Green with Rox (Cat# K0223) from Fermentas (highly recommend).
. Power SYBR Master Mix® (Cat. #s 4368577, 4367650, 4367659, 4368706, 4368702, 4368708, 4367660) from Applied Biosystems.

888-266-5066 (Toll Free) 650-968-2200 (outside US) Page 7
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Il. Protocol

A. LncProfiler cDNA reaction setup
(for 1 RNA sample to be assayed on qPCR 96-well plates)

It is important to start with total RNA that includes
W the IncRNA fraction. RNA input can be as low
as 1-2 ug total. For optimum signals, perform the following.

- Dilute your RNA to ~200-400 ng/ul

Start. In a thin-walled PCR tube or
. PCR-compatible plate well combine:

5 ul Total RNA (~1-2 pg)

STEP 1 2 pl 5X PolyA Buffer
. + 1pl 25mM MnCl;
PolyA Tail 1.5yl 5mM ATP
0.5 ul PolyA Polymerase
10 pl

Incubate for 30 min. at 37°C

Add: + 0.5 ul Oligo dT Adapter

STEP 2 Heat for5lmin.at 60°C

Anneal Anchor Let cool to room temp for 2 min.

dT Adapter l
Add: 4 pl 5X RT Buffer
2 pl dNTP mix
STEP 3: + 1.5l 0.IM DTT
Synthesize 1.5 pyl Random Primer mix
cDNAS 1 ul Reverse Transcriptase

20.5 pl Total in tube

!

Incubate for 60 min. at 42°C
Heat for 10 min. at 95°C

*The IncRNA cDNAs can be stored at -20°C. For more sensitive applications, a single
D o n e ' phenol:chloroform extraction with ethanol precipitation can be performed on the cDNA to
- remove proteins, unused dNTPs and primers, typically this is not necessary.

B. Mastermix qPCR Reaction Setup for 1 entire 96-well gPCR plate

To determine the expression profile for the IncRNAs under study, mix the following for 1 entire gPCR plate:

For 1 entire plate:

1,750 ul 2X SYBR Green gPCR Mastermix buffer
20 pl LncRNA cDNA (from Step A)

1,730 ul RNase-free water

3,500 ul Total

+

Aliquot 28ul of Mastermix per well in your gPCR Plate.

Page 8 ver.1-070313 www.systembio.com
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Resuspend Primers in Primer plate with 44ul RNase-free water
per well before use. (the primers are dried-down in the stock primer plate)

Then :

Load 2ul per well of each of the Primers from the Primer plate
into your qPCR plate (well Al into gPCR plate A1, etc.)

The Mastermix contents can be scaled up or down depending upon on your experimental needs. If you want to perform the
reactions in triplicate, scale up the cDNA synthesis reactions by 3-fold and add 3X the RNA input. Or, simply follow the
above recipe three times for each of the gPCR plates you want to run as replicates. Once reagents are loaded into the
wells, cover the plate with an optical adhesive cover and spin briefly in a centrifuge to bring contents to bottom of wells.
Place plate in the correct orientation (well A1, upper left) into the Real-time gPCR instrument and perform analysis run.

@ * Use a Multichannel pipette to load the gPCR
plate with MasterMix and Primers: Pour the
Mastermix into a reservoir trough and use a 8 or ‘
12 channel pipette to load the entire 96-well
gPCR plate with the Mastermix. Then load the
primers from the primer plate to the gPCR plate
using a separate multichannel pipette.

2. Real-time qPCR instrument parameters

Follow the guidelines as detailed for your specific Real-time instrumentation. The following parameters tested by SBI were
performed on an Applied Biosystems 7300/7500 Real-time PCR System but can also apply to any other 96-well systems. The
details of the thermal cycling conditions used in testing at SBI are below. A screenshot from the Real-time instrument setup is
shown below also. Default conditions are used throughout.

Create a detector:
1. Create a new Detector

2. Name the Detector
(any name will do)

3. Select Reporter Dye
as "SYBR Gr "

4. Select Quencher Dye
as (none)

Instrument setup:

gPCR cycling and [ e mamumen |

data accumulation | _ -

conditions: ety e Smom vt
/‘{’:!:»-n:ww:.:;mn Dats Cotection s !

Standard Protocol Regasn [ 3

1. 50°C 2 min.

2. 95°C 10 min. pUCI

3. 95°C 15 sec.

4.  60°C 1 min.

(40 cycles of Stage
3), data read at
60°C 1 min. Step.

A Dinsacastion Stage

An additional recommendation is to include a Dissociation Stage after the gPCR run to assess the Tm of the PCR amplicon to verify the
specificity of the amplification reaction. Refer to the User Manual for your specific instrument to conduct the melt analysis and the data analyses
of the amplification plots and Cycle Threshold (Ct) calculations. In general, Cycle thresholds should be set within the exponential phase of the
amplification plots with software automatic baseline settings.

C. How the IncRNA-specific primers are designed
for detection and quantitation in the qPCR array

888-266-5066 (Toll Free) 650-968-2200 (outside US) Page 9
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SBI's LncProfiler is complete cDNA synthesis kit combined with a 96-well based gPCR assay set. The qPCR
assays have been validated across numerous cell types for robust and specific performance. Some IncRNAs
have endogenouse polyA tails, while other INcRNAs do not. To enhance qPCR assay performance, the cDNA
synthesis kit includes reagents to polyadenylate all IncRNAs before cDNA conversion with the oligo dT adaptor
and random primers. SBI's IncRNA gPCR assays are derived from published primer sequences and others
were designed in-house for robust performance and all amplicons are below 200 bp in size.

All gPCR assays are designed to detect Human IncRNAs that are annotated in Dr. John Mattick's LncRNA
database.
http://www.Incrnadb.org/

Below is a screenshot of the INcRNA database interface, the example is for the bc200 IncRNA database entry
where you can find useful information about its discovery, expression, function, conservation as well as some
citations for the IncRNA.

be200
aliases
BCYRM1 (brain cytoplasmic BHA |
annotation
200 rceatide ncitiA (Tisdas (15531) exapted from an Ak slement (Watson (19971), Transcribed by RNA pohmerass [ {Martignas
Characteristics 1522,
These structural domane, 5' that dhanss homaology with Al alarnents, 3 cantral & rich ragion and 3 3' riqua regon (iedae (19931)
Ex uaiseoo(edc‘w\a'\-.h' n dffEreﬂt rEQﬂ'V c‘\heuan Alsny shews low level expression in testss but not in other mmal tigsuEs
examined 1) BHA mr\c of 11 human tssues confrmed up-reguiation of expression
n brain (rypathalamus) and kaw or o espression slsawhers (Lt (2]
Dxraguisted in cancer: axprassad in 3 number of human EUmoLes but nat in comasponding normal s (Chen (19971)
Eupeasmon
Lk with g and Al deara: BCIO0 Gxprisacn cicriuss with agng but i Lpregulitid in Althormer's dears (A0). in A0
afectod bran negorr, exprisson incnsrsd with deeen sveity, RNA localeation showed intorre pivkanyad starng, showing buld uo of
RHA i oo body (4, i3
Like BC1 nciNA found n rodents, BC200 aso sugoested 10 locakss to dendrtes (T« {19930)
e snevea protears rebadey tf 0 SR 14 T I | oukanyotic et fctor 48
o u [ pF4A) (L ) "Iﬁh‘l—-\kiltu !“)IIIl’r‘m] Jlliullll".{ﬂ"l! ||v|rl.&|lhrl\_ll|
Function
Infitits transiation n-vitrg and in oJ\ua\:I ety erd 1o BC1. BC200 bindng to elF4a inhitets 1 by uncouping eF4a ATPase acww "Cﬂ\
ts helease/ duplay unwinding actwity (Ln (008 lw\aimb:malsonwmemmm:owpasp
Anthropoid primaties (morkenys, aoes and hlnlr ) (5
ks BC200, BC1 ared G22 Mok " whependently exapted repetitve slernents which have evolved to cary out sinler furctions n
different mammalan species (14, 1 2], Khinan |
M, Mor than 200 prascdogenes: 1)
literature
— o Dxatal panome-wide nchNA expression, nduding SNOANAS, aross 11 human tssuss wing palrf-neutid
< Casthe 2010
arpécaton
un Transtational control by a small RNA: dendritic BC1 RNA tarpats the sukaryobe inftiation factor 44 helcase
n Eri
miachanism.
Two primate-specihic smal non-proben-coding RNAs in trarmgenic mice: neurond expenession, subceluls
Hunam st ared birwdreg partrens. o
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D. LncProfiler gPCR array contents

The gPCR array plate contains assays for 90 IncRNAs and also includes 5 endogenous reference RNAs as normalization
signals. Please see the SBI website to download the gPCR array arrangement and AACT analysis software.
www.systembio.com/LncRNA

Human LncProfiler qPCR Array

1 2 3 a 5 6 7 8 9 10 n 2
Al 28 75K 5L Alr | AK023948|Alpha 280 Alpha250 ANRIL ~fant-NOS2A antiPeg11| BACE1AS | BC200
CAR | DHFR E2FG Evfland
8 upsiteom| Dlodos | Disc2 | piaaas| B I egon | Ecos | Emwcos | B[ Gass | Gomau
c| 9 [ | uhieam| HARIA | HARIB | HOTAIR [HOTARMI| HOTTIP |Hoxaltas| HOXA3as | HOXagas| HuLc
o| 1Grs| Pw x| Kengtot] kRAsP1| LiPats| pz1 RoR | sFMBT2 | VDR | jeoc, | LusT
g | Malatl | mascRNA| MEG3 | MEGY | MERIIC| ncRuPAR NDM29 | NEATI | MNespas | NRON [ NTT |ps3mena
PR PSF

e | PegEM1| i o PRINS [ PSE | pTENP1| RNCR3 | saF SCAS | snaR | SNHG1 | SNHG3 | sNHGa
G| SNHGS | SNHG6 | Soxaot | sRA | smOT ngﬁm Tmevpgl| TncRNA| Tsix TUG1 | UCA1 | UMgs
| Wrtas| st | YRNA1 (zeb2NAT| Zfas1 | Zfocas | 18SrRNA | RNUAZ | GAPDH [LamiNAc| us | Moasay

Mouse LncProfiler qPCR Array

8 9 10 11 i 12
A |Adaptzz  |Air AKOOTB36 |AKI41205- |AKDJEIZE |\ jogogry  [amin antiPeg11 [B2 SINERNA|BACEIAS  |BCT BGn-As
upstream of [Nanog __|octa.
CoRt- Hio
B |eoRG Diodos  |Dixlas  [Emxos  [Ev2 Fomzas  [GASS Gomau  [Gtizas  |H19
antisense antisense
linci2a2
€ |mHOTAIR |HOTTIP  [Moxallas [IGF2As  [1px Kenglot1 | W UNCIZ [inci368  [uncieiz  [incisar  [iincisez
linci60s. [linci60s.  [linci610-  [inclé10- [linci10- lincRNA- [lincRNA- _[lincRNA-
D |ong et ong R Unc 1622 |Linc1633  [lincENCT |17 o I, LiNe -MD1
Neativi/ |Neat1val
E  |LXRBSV  |Malatl  [mascRNA  [MEGZ MEGS MsURL  Msxtas [ o onbota  |NesPas  |Nkx22as  INRON
PINC KD Recombinat |RepA SCAS Sixdos-
F |otdos PINC isororm P! lon hot spot |transcript |F2" Rmst RNCR3 KLHL1AS) [SP30% clanes
G |SNHG1  |SNHG2  [SNHGE  [SNHGS  [SNHG6  [Sox2at  |SRA Tsix TUG1- Vaxzos1  [VL30RNAs |WT1-AS
RNUGZ Noassay
H st VRNAs  [zebaNAT  [zfast s Miswal  |18SWRNA (DTl |GAPDH  [BetaActin |UssaRNA | ot
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Performing AACt data analysis

= E T [ z H 0 ™ 3 = N
1 Testsample plate data |cantrol sample
2 Expression levels
tplats Teas
Wl [LacRUA "
LA T e it
7| [ [ e |z 370 880 330 880
3 AT e R ETIR $0308.58T 42206 907
d i 4} 53134855 $3124.838
Lo T R x EE TII6T.2T| 112578347
T [aere 70 e 793 T06850.512| _10sasn 01z
Al fhihe 250 2 hdohe 253 1.839 1033
| [T e Fi eroan, FRE [RE]
7 T B 5 et #0san 3156 0158
AW [l 1 E XN X ErEn 2504 [T}
L [oEsT
itamiy) saci] 2 (tariy) 2.001 0.001
SIF a0 F-x1 FFRITH BCi0 2001 %01

Paste raw Ct Paste raw Ct
Data for Test Data for Control
Samplein Samplein
Column C. Column H.

Your Data is analyzed automatically
with geometric mean Normalization.
The Fold change levels are in Column M.
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E. Endogenous reference controls

Five Subcellular reference controls

LncRNAs can localize and function in the nucleolus, nucleus and in the cytoplasm. The LncProfiler gPCR
array includes RNA reference controls to allow for subcellular fractionation studies to identify and profile
three separate subcellular compartments.

- Nucleolus: SnoRNA RNU43 (and some 18S rRNA)

- Nucleus: Small Nuclear splicing sSnRNA U6B

- Cytoplasm: GAPDH, Lamin A/C and 18S rRNA

¥  Nucleolus
s A ;
Nucleus  /

Profile your IncRNAs
wherever they are
located within the cell.

Example of reference control
amplification plots. Results may
Lamin A/C vary depending upon the cell

# types analyzed.
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lll. Sample Data

A. LncProfiler gPCR Array sample data

Comparison of IncRNA expression in Human normal Fibroblasts and Fibrosarcoma cells

Total RNA was isolated from approximately 2x1076 cells using standard Trizol/Ethanol precipitation methods. Two
micrograms of the RNA samples were used as input into the IncRNA
cDNA synthesis kit. The entire cDNA synthesized was then profiled
across the 90 IncRNAs and 5 reference controls on the LncProfiler
gPCR array. LncRNAs known to be upregulated in cancer, such as
Neatl, Anril, Hotair and Malatl were all detected at highly elevated
levels in the fibrosarcoma cells (HT1080) when compared to the
normal fibroblast cells (HFF). The data are plotted as normalized
expression levels. Selected data are shown in the bar graph.

mHFF
m HT1080

-

Normalized Expression
i

LSS
Profiling Mouse IncRNA expression profiles across various d,\“’
tissues
Two micrograms of the various tissue RNA samples were used as input into the IncRNA cDNA synthesis kit. The
entire cDNA synthesized was then profiled across the 90 IncRNAs and 5 reference controls on the Mouse
LncProfiler gPCR array. Mouse IncRNAs are differentially expressed across the tissue sets. Representative data
are shown in the bar graph.

7= ™\
LD0E-11
W Brain
LD0E=1D |
B Liver
LDE-05
[+F] B Ki
O e Kidney
=
o ]
D s Heart
émm ® 17 Day Embryo
L p— w Fibroblast
7]
E LDoE=04 |
8
Q) LoE=03 |
o«
LD0E=02 |
L00E=01 -{ l I l
LONE=00 |
l\ Adapt33 Gomafu Rmst Huotair WT1-A5 Malatl MSURL -

Protocol per one well of 6-well plate

. Confluent cells in a 6-well, remove media

. Add 1ml Trizol directly to cells on plate

. Incubate at Room temperature for 5 minutes for complete lysis
. Collect Trizol/cell mixture and transfer to 1.5ml tube

. Add 200 pl Chloroform, vortex 15 seconds

. Centrifuge mixture for 15 minutes at 4°C

. Collect aqueous layer and transfer to fresh 1.5 ml tube

. Add equal volume (~250 pl) Isopropanol, mix by inversion
. Precipitate RNA overnight at -20°C

10. Centrifuge at 13,000 rpm for 20 minutes

11. Remove supernatant

12. Wash 1X with 500 pl 80% Ethanol

13. Centrifuge again for 5 minutes at 13,000 rpm

14. Remove supernatant and let air dry 5 minutes

15. Resuspend RNA pellet in 50 pl water (RNase-free)

16. Use 5 pul of RNA per cDNA synthesis

OO ~NOOUThAhWNPE

LncRNAs are present in serum exosomes

There is high interest in discovering and developing useful RNA-based biofluid markers. The RNAs in patient fluids are present
in circulating exosomes. Exosomes are 40 - 100 nm membrane vesicles secreted by most cell types in vivo and in vitro.
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Exosomes are found in blood, urine, amniotic fluid, malignant ascite fluids and contain distinct subsets of microRNAs depending
upon the tumor from which they are secreted. We wanted to test whether IncRNAs may be present in circulation exosomes as
well by using the LncProfiler qPCR array. We precipitated exosomes from a human pooled serum sample (Iml) using SBI's
ExoQuick™ exosome precipitation reagent (cat#EXOQ5A-1). The exosome vesicles were then lysed and the exosomal RNA
purified using SBI's SeraMir™ kit (cat#RA806A-1). The resulting exoRNA was converted to cDNA using the LncProfiler cDNA
synthesis kit. The cDNA was tested in duplicate across all of the LncProfiler gPCR array assay set.

Purifying exosome RNAs and profiling IncRNAs
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B. Specificity Tests

Dissociation analysis

Sample dissociation analyses for reference controls and some IncRNA qPCR assays performed in duplicate.
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Clean assay design with no background

Total RNA was prepared from human HT1080 cells in culture. As a control, 2ug of this RNA was checked in a mock cDNA
synthesis reaction where the reverse transcriptase (RT) was left out. The sample was then tested across the LncRNA
Profiler gPCR assays. Separately, we spiked in 10ng of human genomic DNA and tested this sample with the gPCR assays
as well. There is ZERO background in the minus RT controls and the LncRNA Profiler assays do not show any amplification
signals even with spiked-in genomic DNA. Profile with confidence and only detect IncRNAs.

'| Zero background - Assays do not
- in minus RT Controls || .| detect Genomic DNA

Gel analysis

Sample gel analyses for selected INncRNA qPCR assay amplicon products from HFF cDNA and separated on a 1.5%
agarose gel and stained with ethidium bromide.
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IV. Troubleshooting

Problem

Possible Solution

Too much background in qPCR
signals

Use much less cDNA in the SYBR
Green Mastermix.

No gPCR signals

Did you select SYBR Green as the
Detector’s Reporter Dye?

Did the controls work?

Use more cDNA in Mastermix.
Check Mastermix contents and try a
subset with the controls as a positive
control.

Also try lowering the Annealing
Temperature to 55°C.

How do | select the Threshold level
for Ct analysis ?

Typically place the threshold setting in
the center of the exponential phase of
the amplification curve. Also see the
User Manual for your specific
instrument or phone their technical

support team for guidance.
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VIIl. Technical Support
For more information about SBI products and to download manuals in PDF format, please visit our web site:

http://www.systembio.com

For additional information or technical assistance, please call or email us at:

System Biosciences (SBI)
265 North Whisman Rd.
Mountain View, CA 94043

Phone: (650) 968-2200
(888) 266-5066 (Toll Free)
Fax: (650) 968-2277
E-mail:
General Information: info@systembio.com

Technical Support: tech@systembio.com
Ordering Information: orders@systembio.com
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IX.

Licensing and Warranty Statement

Limited Use License

Use of the LncProfilers (i.e., the “Product”) is subject to the following terms and conditions. If the terms and conditions are not
acceptable, return all components of the Product to System Biosciences (SBI) within 7 calendar days. Purchase and use of any part of
the Product constitutes acceptance of the above terms.

Purchase of the product does not grant any rights or license for use other than those explicitly listed in this Licensing and Warranty
Statement. Use of the Product for any use other than described expressly herein may be covered by patents or subject to rights other
than those mentioned. SBI disclaims any and all responsibility for injury or damage which may be caused by the failure of the buyer or
any other person to use the Product in accordance with the terms and conditions outlined herein.

SBI has pending patent applications related to the Product. For information concerning licenses for commercial use, contact SBI.
Limited Warranty

SBI warrants that the Product meets the specifications described in the accompanying Product Analysis Certificate. If it is proven to the
satisfaction of SBI that the Product fails to meet these specifications, SBI will replace the Product or provide the purchaser with a refund.
This limited warranty shall not extend to anyone other than the original purchaser of the Product. Notice of nonconforming products
must be made to SBI within 30 days of receipt of the Product.

SBI's liability is expressly limited to replacement of Product or a refund limited to the actual purchase price. SBI’s liability does not
extend to any damages arising from use or improper use of the Product, or losses associated with the use of additional materials or
reagents. This limited warranty is the sole and exclusive warranty. SBI does not provide any other warranties of any kind, expressed or
implied, including the merchantability or fitness of the Product for a particular purpose.

SBI is committed to providing our customers with high-quality products. If you should have any questions or concerns about any SBI
products, please contact us at (888) 266-5066.

© 2011 System Biosciences (SBI).
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