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4. Localization + Get total RNA from a wide range of sources

. ) + Ideal for microRNA research
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2. Expression Analysis Array (page 8) 3. Expression Analysis qPCR (page 10)
miRCURY LNA microRNA Array, 7" gen — hsa, mmu & mo
« Our sensitive and specific human, mouse and

rat microRNA microarray

Universal cDNA Synthesis & ExiLENT SYBR Green
Master Mix kits
« Optimized reagents for use with the miRCURY LNA

Universal RT microRNA PCR system
miRCURY LNA microRNA Hi—Power Labeling Kits

« Fast and simple labeling of total RNA

miRCURY LNA Universal RT microRNA PCR Primer Sets
« Ideal for use with Exigon’s microRNA arrays

« Individual microRNA PCR primer sets for quantifica—
tion of microRNAs

« Design custom LNA primers for any small RNA
online

Spike—in microRNA Kits
« Improve the quality of your array data with these
synthetic microRNAs
Ready-to—Use PCR panels
+ miRNome PCR panels
« microRNA Pick—&—Mix PCR panels
» Focus microRNA PCR panels

4. Localization (page 12)

miRCURY LNA microRNA Detection Probes
+ Sensitive and specific probes for all microRNAs. Available with a wide variety of modifications

miRCURY LNA microRNA ISH Optimization Kits (FFPE)

« Kits for optimizing microRNA ISH from many sample sources
« First optimize your experiment, then use an LNA probe for your microRNA of interest

5. Functional Analysis (page 14)

miRCURY LNA microRNA Inhibitors

» Pre—designed and custom inhibitors for specific suppression of all microRNAs in miRBase and more

miRCURY LNA microRNA Power Inhibitors
» Our most potent inhibitors. Synthesized with PS backbones

miRCURY LNA microRNA Family Inhibitors
« Inhibitors of all microRNAs within a family

miRCURY LNA microRNA Target Site Blockers
» Unmatched high efficacy in vitro and in vivo

+ Unrivaled performance - LNA TSBs do not catalyze RNase H—dependent mRNA degradation
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1. MicroRNA Isolation

-2 51 7HASEA| microRNA @1tol] 43)5t total RNA 55
miRCURY RNA Isolation Kit A|2|=

- CIUSH sample25E TEEQ total RNA =&

- Exigon®| microarray, PCR & Tt downstream A&0fl &3t
+ 202 2tofl #2101 7HHSEA total RNA &

+ Phenol-free 2+4

Serum
Plasma

Urine

CSF

Other biofluids

miRCURY™ RNA Isolation Kit
- Biofluids

Cultured cells

Plant Tissues

Brain and Adipose Tissue*
Full Blood (non-coagulating)

miRCURY™ RNA Isolation Kit
- Cell & Plant

Tissue miRCURY™ RNA Isolation Kit
- Tissue

* For brain and adipose tissue extra Lysis Additive is required.

Sample Type Recommended kit RNA fraction ngeoé?ig]rfggeiﬁod
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Exiqonol A= 4135 Fefel] npef ofelor o] Al 44 Aol irk A
EFlell At kite] A18e 13 104 2ol it

- miRCURY RNA Isolation Kit - Biofluids : serum, plasma, urine, CSF
€} 28 Biofluids A& 4] S-7-7F small RNA (<1000 bp) 2]

- miRCURY RNA Isolation Kit - Cell & Plant : animal cell, small
tissue samples, blood, yeast, fungi, bacteria ¥ A2 5 E total
RNAS] =55 QIgh iz TRESS Al

- miRCURY RNA lIsolation Kit - Tissue :
total RNA F=&of #4g}

animal tissue sample=4E]

Small RNA (<1000 bp) miRCURY LNA™ Universal RT

microRNA PCR

miRCURY LNA™ Universal RT
microRNA PCR

or
miRCURY LNA™ microRNA Arrays

Total RNA

8 1. Isolation kit selection guide. Select the right sample isolation kit and detection method for your samples.

miRCURY RNA Isolation Kiti= separation matrixe} o] 532
resing ©|-8-3t spin column chromatography & ©]-83kc}, Total
RNAX= phenol ©|t} chloroform @2 G7]-8mjE ARE-S}A] kil 20
~ 50 # Ar A 538 4= 9t miRCURY RNA Isolation Kit=
7|4EA o g ofefet T2 ] 71| ] TAIE 7 MEERSloll XAk =
RESZS xRt

| S R e L R s
2) Ethanol/isopropanol
3) Column A&

4) Column® 2+ -E] RNA elution

)

ox

712} column®]| loading

Biofluids Kit

miRCURY RNA Isolation Kit - Biofluids:= serum, plasma®} 22 A3
N O RZRE] RNAE F=&317] el 2 43let AlFolch, Am7F A3
Ao AgkE oko] RNAZ} x5he|o] 9131 PCR A&l B2lo] Z4)5}7]
o microRNA Ao ofg]&-o] Qltk, miRCURY RNA Isolation Kit
- Biofluidsi= AA| =&0] W2 WES x4al=t] H4s}=]ola 7%
inhibitor®] carryover #4-2 X|43}sto] AA| N O 2 E microRNAS
AAlBH=d 22 skEo] 9o, 1 small RNAS 58 82 4%
4= TR (1d 2).

serum/plasma foucus microRNA PCR panels

70

Call rate (%)

Exigon

Competitor 1 Competitor 2 Competitor 3

18 2, The miRCURY RNA Isolation Kit -Biofluids allows detection of more
microRNAs compared to three other column based RNA isolation kits. RNA isola—
tions were performed from the same plasma sample, using 4 different sample preparation
kits. microRNA profiling was performed using the Serum/Plasma Focus microRNA PCR
panel (168 microRNA assays in total). Call rate (percent of microRNAs detected) for each
kit is shown. Only assays detected as present in all 5 replicates were calculated as a call.

E 1. Recommended starting material for different organisms /sample types

Serum/plasma  Urine CSF  Other biofluids*
Human samples 200 w0 200 0 200 0 200 0
Rodent samples 50 uo™ 200 10 Not tested 50 ue ™
RNA eluate for PCR™* 4 0 410 8 u0 410

*) For subsequent gPCR analysis, start volume may need to be adjusted to keep PCR inhibitors at a
minimum.

) Add RNase-free water to keep final volume at 200 uL

***) Volume used as input in a 20 uL RT reaction using Exigon's Universal cDNA Synthesis Kit.
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Cell & Plant Kit

miRCURY RNA Isolation Kit - Cell & Plant+= Real time PCR,
Microarray, Northern blotting 52| Aglo] #-& 753t &2
total RNA S]] Z]#]o|c},

Tissue Kit
miRCURY RNA Isolation Kit— Tissuei= T2 s-EA2ZZ2 5 E
RNAE F&dh=t] 2]2|akE] o] Qltt, 2 AlFol= Proteinase K7F 223}

Elo] Qlo] ARAs wol xdlst= ol A wo] 23 X
A0 2 HE a2l 0] A7 7} 8-0]8}t}, miRCURY RNA Isolation Kit
— Tissuet= o]¢]3F %2 AMZ g2 HE] 113Z2 9] total RNA F+=0| 7535}
THCLE 3).
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13 3, High quality total RNA from difficult tissues. Total RNA was isolated from five
mouse tissues using the miRCURY RNA Isolation Kit - Tissue. Brain and muscle tissues
are usually considered difficult sources of RNA as they are very rich in lipids and fiber,
respectively. However, great results were produced as seen from the average OD ratios
(260/280: 1.85, 260/230: 1.7) and RIN values (8.8) of the five tissues.

2. Expression Analysis Array

LNA 7[gte| Matstar 2IZESH microRNA microarray
MIiRCURY LNA microRNA Arrays

miRBase 19.00 SA{=l 3100702 human, mouse, rat2| microRNA
capture probe
- ASE %! LNA-enhanced capture probeZ &, S0]41t
DIZtE SpAF
+ GC &0l 2A810] ZE microRNAE HZ 7ts
_'7.:.*5 30ng &2 total RNAZEE| microRNA Profiling
« A=M0| 0L =2 microRNA family membere E0|XMOZ 318 T

Single color, Dual color microarray 7ts

I_

miRCURY LNA microRNA Array, 7th gene - has, mmu & rno

Exigon®] 7AItH miRCURY LNA microRNA array+ miRBase 19.0
of ZAE ] = F 310070€] human, mouse, rat microRNA #ul of
Yzl o5 Fof 213 viral microRNAZFA] 7153H= Probes £33
3L 9k E3 =714 0 & miRPlus human microRNAO| tfj3t capture
probel ESFSIC)
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Organism name  Organism code Common name In miRBase 19 Array 7th gen

Homo sapiens hsa Human 2042 94%
Mus musculus mmu Mouse 1281 90%
Rattus norvegicus mo Rat 723 95%

LNA capture probes?| Z&
Exigon®] microRNA array A& &
probes ©|-83%H}, LNA probers AWk
Fash o] Qeh(CLd 4, 5),

%= LNA—enhanced capture
DNA probesel H]gle] & 714

1) High affinity - Capture probe®] LNAE 4F¢lshH
duplex©l| 4] =2 7F9] melting temperature (Tm) & ¢&

array®] 5ol WIS =Y 4 Qlk

probe—target
o] O /\ 0]01

2) Uniform affinity - DNA capture probe®l= ©2] Tm—normalized
LNA probe+= microRNA2] GC gl IAQlo] 553 a8 = 24 A
dof| Agta 4= Qlrt, o]= Z) probel] AFE LNAS] QFolut JA]of uf
2k Tm gk geba 4= Q7] wiolet,

~

S | M LNA™-enhanced capture probe Acceptable
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18 4, LNA-enhanced capture probes ensure robust detection of microRNAs,
With DNA-based capture probes, half of microRNAs were either undetected or poorly
detected. Signal strength (log2 signal/100amol target) from 660 synthetic microRNAs hy—
bridized to Exiqon's microarray and Supplier A's DNA-based array are compared.
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é 10 I 50 ® LNA™ capture probes
5 o_=nll 1 Illll- 0§
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13 5. Tm-normalized LNA capture probes. DNA capture probes (gray bars) for hu—
man microRNAs, have a Tm range of more than 30 °C and an average Tm of 64 °C (StDev
5 °C). The LNA capture probes (yellow bars) have a Tm range of only 10 °C and an aver—
age Tm of 71.5 °C (StDev=1.62 C).
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miRCURY LNA microRNA Hi—Power Labeling Kite} §H7| o]-83}
ol Sk YIS 21T 4= THCLE 6). Microarray©ll AR
LNA capture probe®] ZHF o]4}o] <05 amol®] AESHAIE Ay aL
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microRNA detection limit (amol)

13 6. The most sensitive array available. Due to optimally designed Tm normalized
capture probes and extremely efficient labeling, the Exiqon array detects a significantly
higher percentage of microRNAs than competitor arrays.

Exigon microRNA array+= 30ng 72 4%9] total RNAZYE A
A w2 A A 5= Ut 7). Array Q] w2 S0 w2l b
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>
S 3 ® T/N 1000 ngvs. T/N 30ng R2=0.910

13 7, Reliable microRNA expression profiles with as little as 30ng total RNA.
Four different microarray experiments with varying amount of input RNA from oesophagus
cancer (T) and normal adjacent (N) tissue were compared. A very high correlation is ob—
tained when plotting the results from the experiment using 1000ng input RNA against those
using 300, 100, and 30ng.

=2 50|d

miRCURY LNA microRNA Array+= microRNA ERAlO] )] =2 &
o] S H G351t} Tm—normalized LNA capture probe®} ] 23}%l
hybridization §H$- 27-& capture probe?] S04 A3 Z71HA
71t} 71 A3t Exigon array+= “ds/d0] - =2 microRNA family
member® ¥ 7HsSHCHGE 2).
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let-7a let-7b let-7c let-7d let-7e let-7f let-7g let-7i
let-7a 100% 2% 17% 4% 4% 2% 1% 2%
let-7b 1% 100% 4% 1% 1% 1% 1% 1%
let-7c 0% 8% 100% 0% 1% 0% 0% 0%
let-7d 2% 2% 5% 100% 1% 0% 0% 0%
let-7e 1% 0% 0% 0% 100% 0% 0% 0%
let-7f 6% 3% 5% 3% 3% 100% 2% 3%
let-7g 0% 0% 1% 0% 0% 1% 100% 4%
let-7i 0% 3% 0% 0% 0% 0% 2% 100%

H 2. Superior discrimination between microRNA family members. There is very
little cross—hybridization between let=7 family members. The experiments were performed
with synthetic let-7 spike=in microRNA (300 amol) in a background of tRNA.

Hio|e] B A2 28t Spike—in miRNA Kite| XE

7" gen microRNA arrayx= 52719] synthetic spike—in microRNAZ
SE3FskC} Spike—in microRNA+= array hybridization %l labeling &+
Ao A H7}=m spike—in capture probeS ©]-8-3F signalS- labeling}t
hybridization, scanner setting, data normalization, array replicate
9] control& AFE-FIC}

ESE array+= 107112] 3714121 spike—in microRNA®] gt probes
ESSLaL Q)= o]+ profiling 917+9] calibration¥} control =4 A&
At

miRCURY LNA Universal RT microRNA PCRZ ZZ

miRCURY LNA Universal RT microRNA PCRE ©]-85}%] microarray
AE 7153 4= 2t} Ready—to—use microRNA PCR panels2: ©]-8-
5 microRNA H& profilinge #2131 437 4=84%F 4= ik,
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©® miRCURY LNA™ microRNA Array
@® miRCURY LNA™ Universal RT microRNA PCR

18l 8. Great correlation between microarray and qPCR results. The array data
was normalized (quantile normalization) and microRNAs with log2 ratios ) or € 0,5 were
included in the study. The qPCR data was normalized to reference genes. Only microR-
NAs that were detected (Cp € 36 for all replicates) were included. A total of 26 microRNAs
were included in the study.
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3. Expression Analysis gPCR

LNA—enhanced PCR primerE 0|28t Z|A| microRNA real time
PCR profiling
mMiRCURY LNA Universal RT microRNA PCR

2ot L 1 pg2l 2 total RNARHE Zf microRNAL| Meid =2
- 96 well, 384 well PCR panel& 0|&8t =871 2] microRNA profiling
« 2|49 £0]4: LNA-enhanced primerS 0[&3t £0|4 &2 microRNA Z&
3A|ZHO) W2 0[5t 12 EZ

Ho

va)

MicroRNA profilingS I8t Exigon8| SX}EQI A|AH]
miRCURY LNA Universal RT microRNA PCR System(13 9)-& o}
do] A FR3 BT e A5 W ALge] WelAS AR,

— Universal RT: 3% first—strand ¢cDNA+ multiple microRNA
PCR assay2| F=9°] #t}. o] Rhe-2 sample®] AWt Z2zbof gt
QAF g EY Wk ohu e Al el ksl 4= it

— LNA PCR amplification: PCR 52 primer(forward®} reverse)+=
7} microRNA©]| Eo0]#lo]11 LINAR ] 3}=]o] Qlr} LNAS] =2 w7t
A8 ko ul 19 = & microRNA family members A3 4> 9o},

Step 1: First-strand synthesis (RT)
Mature microRNA

A] AA, AAA, AAA A
B = AAAAAAAAAAAAAAAAAAAA
«———TTTTTTTTTITTTTITT

3" degenerate anchor 5" universal tag

Step 2: Real-time PCR amplification

miR-specific forward primer

—_—
A — > I —————

miR-specific reverse primer

S — e —

&l 9. Schematic outline of the miRCURY LNA Universal RT microRNA PCR
System, A polyA tail is added to the mature microRNA template (step 1A). cDNA is syn—
thesized using a PolyT primer with a 3" degenerate anchor and a 5" universal tag (step
1B). The cDNA template is then amplified using microRNA-specific and LNA-enhanced
forward and reverse primers (step 2A). SYBR Green is used for detection (step 2B).

Exiqon®] 7§18 microRNA A=} expression profiling= ¢J3t -8
9 1039} At} Exigon®] AlES Gdskal 418 B O 2 microRNA
profiling®] 7Fsales 2|2 g)E]o] Qlct, Atk ¢DNA synthesis kit&
first strand cDNAE 314 & Ready—to—Use PCR panel(miRNome

Universal cDNA synthesis kit Choose qPCR primer sets/panels
Custom and pre-

i J B0 =
designed microRNA and HF .
reference gene primer L ﬁ

== sets
=l +
L] Pre-defined miRNome 2
bl SR

PCR panels <

=

Universal cDNA
synthesis kit Il

Human, Mouse & Rat
(Ready-to-Use)

& 10. Overview of the miRCURY LNA Universal RT microRNA PCR system.
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panels, Focus panels, custom designed Pick—&—Mix plate)(Z13
11), B n]g] gA}els 72H2Fe] PCR primer set, custom primer set=
o]-g-slo] PCRE a3k 4= it

Universal cDNA

synthesis kit ) .
a2 11, Overview of the miR-

CURY LNA Universal RT PCR
workflow. The PCR primer sets
have been designed for optimal
performance when used with Ex—
igon’s EXILENT SYBR Green mas—
ter mix. Use of other master mixes
may affect the quality of the results.
Ready-to-use (miRNome, Focus
and Pick-&-Mix) panels can be
replaced by individual PCR primers
in this workflow.

Ready-to-use panel

3 hours

+

SYBR® Green
master mix

GenEx software

Data analysis

1 pg total RNAERE| HEFst microRNA BE 7ts
LNA—enhanced Tm—normalized primer+ 433 2 WA
S J}R 3L QlomE | pg 5720 AgF total RNAZILE a4
microRNA A&Fo] 7Fsslch( 1y 12), 3t ¢ 20 ng total RNA% o]
g3}o] 384well plateol| 4] t}4=2] microRNA profiling A1$1-S 435k
4= gk o]2)3l Exiqon A|3E2] EA& FFPE section, LCM, serum/
plasmat} 1 2] biofluids?} -2 1&F2] total RNAS 315t sample®
HE] microRNA®S] WF QFAS wkoteli= o] Sasleh( 17 13, 14).

Cqvalues
~
=

2pg 20pg  200pg 2ng 2ng  200ng 2ug
Total RNA input in RT reaction

@ hsa-let-7d-5p @ hsa-miR-145-5p
hsa-miR-1 hsa-miR-194-5p
e hsa-miR-133a ® hsa-miR-451a

3 12. Accurate quantitation from 1pg total RNA starting material. Data from the
amplification of 6 microRNAs in serial dilutions of human AMG000 total reference RNA are
shown. All microRNA assays exhibit linear read—out with correlation coefficients R(2) ) 0,99.

Master mix

Pre-defined Focus
PCR panels
(Ready-to-Use)

ExiLENT SYBR® Green
master mix

25 9
Pick-&-Mix, custom 2,5 or 20ml

PCR panels
(Ready-to-Use)




Up-regulated in tumor

Fold change

Down-regulated in tumor

113 13. Expression profiling of 742 microRNAs using 40 ng total RNA from tumor
and normal FFPE sections. Real-time PCR was performed using triplicate RT reac—
tions per sample on human miRNome microRNA panels | and II. Data from 424 microRNAs
with Cp values €37 is included. Normalized expression is shown as fold changes in tumor
compared to normal. Out of 424 microRNAs expressed, 144 were ) 2-fold down-regulated
in the tumor (blue dots) and 26 were ) 2-fold up-regulated in the tumor (red dots).
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Serum/plasma microRNAs

18 14. microRNA profiling in blood serum and plasma. Serum/Plasma Focus
microRNA PCR Panels were used to profile 175 microRNAs commonly found in serum/
plasma. MicroRNAs for sample quality control in orange and interesting microRNAs in red.

Universal RT B3 0|88t AZF| ME AL

Exiqon®] gPCR system2 microRNA PCR 5% H-A4S 98| first—

strand ¢cDNA poolS @A 1= single universal RT WH-S o|-83lt},

o] wiitoll AlE ARE-S HoFek 4= 9lom AY 7o eAkE Eol=d &
olsict, /3% DN % Hyksto] 2714191 PCR Whg-oll A8 7F&ak

& microRNA specific RT HF-3-RC} 59517 A3 Z8ysk 4= qlc},

=2 E0|M
PCR amplification primer(forward, reverse)oll 3¢+ LNA+=
microRNA family member?+te] 197 =522 2fo]x LHE = QIE5
A= QCHEE 3). E3F mature microRNAL} precursor microRNAT=
S 7Fssich 25 miRCURY LNA Universal RT microRNA PCR
primer sety= ExiLENT SYBR Green master mix©l| Z|#|s}=]o] ¢lo

MicroRNA

] %|49] background signal® %25} target amplification®] 7|-s-5}
L2 validation®|o] Jc},

Template
Assay Sequence miR-181a miR-181c miR-181b miR-181d
miR-181a-5p AACAUUCAACGCUGUCGGUGAGU 100.0% 0.0% 0.0% 0.0%
miR=181c-5p AACAUUCAAC -CUGUCGGUGAGU 0.0% 0.0% 100.0% 0.0%
miR-181b-5p AACAUUCAUUGCUGUCGGUGGGU 0.1% 100.0% 0.0% 0.0%
miR-181d AACAUUCAUUGUUGUCGGUGGGU 0.0% 0.2% 0.0% 100.0%

H 3. Excellent discrimination between closely related microRNA family mem-
bers. Examples of single nucleotide discrimination in the miR=181 family.

Real Time PCRZ O|&¢! biomarker &=
Exiqon®] real time PCR system-2 biomarker =0

oAl AlFl
HHo|tl miRNome panel-S &2 Al&2of| 4] o] microRNAZ} 23] &
3 1

=215 @9l 715381, Focus panel, Pick—&—Mix panel2 573 &
Aoz Almo] 54 microRNA®] 252l i es Hl8-2 Ae

% IeHIR 15).

DISCOVERY PHASE VALIDATION PHASE

Validation set/
signature

Genome wide
screening

Discovery screening
on subset

Limited sample size: Larger sample size:

W | ??W
POR panets or custom | PCR panels (Roady-
Pick-&-Mix PCR to-Use) or individual
panels (Ready-to-Use) assays

Large sample size:

Pre-defined miRNome

PCR panels: Human
and Mouse & Rat
(Ready-to-Use)

18 15. Biomarker discovery workflow, Exiqon's gPCR system is designed for bio—
marker discovery, from screening in miRNome panels to final validation in a subset of

samples by either Pick-&-Mix panels or individual assays.

Ready—to—Use PCR panels

1E panelS welld 10 ul reaction volume?] ready—to—use FEj=
Eo] 9lo] cDNAL} ExiLENT SYBR Green master mix®t 23l PCR
g2 AlZFsto] ofF 3A7F whofl §1-g-2 2Rt 4= qlrt, Exigon®] panel
2 tf 9] Real time PCR 7]7]of] 283 4= Qli= reference gened}

control2 3EgFsIC)

1) miRNome panels

miRNome panelol]+= 384well plate®]] human, mouse, rat microRNA
o] T3} primer7} EF% o] Qlt}. Pre—amplification @4 $lo], 40 ng
9] total RNAZXE] microRNA profiling®| 75t}

"

HTOl AtoZ
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— 752719] human, 752719] rodent microRNA assay 7}Fs
— ko 220] microRNAS X361= agsayol] 23t

— Reference gene, inter—plate calibrator?} control primer set”} 3§}

2) Focus panels

Focus panel> 543k A+t #ofol| thal] 2.8 7H53t real time PCR

panelo]™| Equono 2 0] QMY AERSE =3E dolEE o]

slo] A2k AT},

— Serum/Plamsa Focus panel: & 20 ul®] serum/plasma A
E] g5kl w7Fst microRNA profiling©] 7Fsafct,

oncogene, tumor suppressor T\:]'E"i

_-—_’-_E_]_,

— Cancer Focus panel:
microRNA profiling

— Stem cell Focus panel: Bjo}E7| A2} W=
microRNA profiling

7IA el el

— Toxicoloy Focus panel: toxicology®ll ¥#&1% human, rat, dog,
monkey microRNA profiling
— RNA QC panel: RNA sample®] quality control& $J¢F PCR H-4H

3) Pick—&—Mix panels

Exiqon Zd|o]#]ofA] At2e] A7l Yb= primer set®] AEl3} plate

layoutS TlARQISH 4= It} o] panel2 tho] AMEZ2 K E] microRNA

= H=shit AAst

— Fully customizable: plate Gl layout, PCR A%, 7] 5& <1+
Ap7h Yk & TjRpelsk 4= it

— miRCURY LNA Universal RT microRNA PCR assay©l Z|Zs}%
pre—designed primer set2] A€}

— A4}2] needsol| we} pre—designed panel2 A2t 715

— 96 well ¥ 384 well ] T A 7}

4) Individual pre—designed assay

Human, rat, mouse microRNA ¥}t o}ujg} viral microRNAZ}A] 3£
ek Wl gt qPCR primer set?} endogenous reference genesr ®-5-51
31 Qlth. LNAZF 3315 1400702] validated primer setE A€ 71538}
] tk 1 pg? total RNAEYE microRNAS] Aefo] 71531t}

5) Individual custom assays

Exigon®] easy—to—use design toolS ©]-8sfo] AlgIz}e] HZlof gk
microRNA %= small RNA primer set= A2} 7155}

— 5 microRNA|| t)gt LNA—enhanced qPCR primer set A2} 7|5
— In—house ¢a1e]5o) oJgt ##]9] PCR primer set A2}

6) RNA quality control

RNA spike—in Kit ¥+= ready—to—use FE]2] RNA QC panels ©]&
A RNA sample®] quality controls 42343+ 4= Qlt}, RNA spike—
inef] B3t control primer set E3+F PCR panel ¥+ individual assay
= A 7hselH, o= RNA 3l 428, cDNA M4 % PCR #&9]
quality controlo] AF&-FIT},
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4. Localization

microRNA2} small RNA HEZ2 28t LNA—enhanced Detection
system

mMiRCURY LNA microRNA Detection Probes for in situ hybrid—
ization & Northern Blotting

o CHYSt label HEHO| LNA-enhanced probeE MEH 7ts
. Edol S0ldat By

< B2 AIZEUO HE 2=

+ 2.5 ug? total RNAZRE{ microRNA detection 7t
+ Unlabeled = custom label0| 7ts

o YARY, HIZARY 2 2% Tk

In situ hybridization®} Northern blotting= $12F Exiqon A]3=2 o}2j|

o} 2t}

— Pre—designed miRCURY LNA microRNA Detection Probes:
miRBaseol| 5% th5-2] microRNA®] ©|-§- 7F&35iet,

— Custom miRCURY LNA microRNA Detection Probes: microRNA,
small RNA ¥t o} g} precursor microRNA™ ©]-8 7|53 )C}
ESE positive controli} negative control probe™= <-H|E]o] I}

miRCURY
DNA probe ™

< LNA™ probe
Z
o (=) =2
— Sooo 9 Sooo
] Sx33o Sx23131o
<] S owo *0 Sowo >
= — O N — O N — O N — N

Exposure time

13 16. LNA probes are superior to DNA probes. A. thaliana total RNA was hybrid—
ized with 32P-labeled DNA and LNA probes for miR=171. From Valoczi et al. 2004, Nucleic
Acids Res. e175; reprinted with permission from Oxford University Press.

D1Z+St microRNA ZHE

In situ hybridizationg $]8F miRCURY LNA microRNA Detection
Probet= whole mounts, single cell 3= FFPE(Frozen or Formalin—
fixed paraffin—embedded) ZZo|A] EfAIT} =O Aslejog Adt
Sttl, FFPE sampleo] s A+ miRCURY LNA microRNA ISH
Optimization Kit¥} §H4 AFE5H= A2 HAS};,. miRCURY LNA
microRNA Detection probe for in situ hybridization “12] 17, 18
i} Zro] thefRl MEefA 244e] SoldS Kt} Exiqon®| detection
probe+= microRNAZ} 'oft] ol iz A" el wl=4] w418k 4= §li= X
Ho] Bole},



& 17. MicroRNA detection in ze-
brafish. Detection of miR-122a (top),
miR-206 (middle) and miR-124a (bot-
tom) using LNA probes in whole mount
zebrafish embryos. Image kindly pro—
vided by Dr. Ronald Plasterk, Hubrecht
Laboratory, The Netherlands.

13 18. MicroRNA detection in
chick. Specific detection of miR-206 in
a Gallus gallus embryo using an LNA
probe. miR-206 is detected in myotomal
muscle cells (Ason et al. 2006).

=2 U=E 2|5t double DIG labels

Double [5 and 3] DIG—labeled probei= single labeled probeo] B3l
=0 71 &2 microRNA A&0] 7Fs3slcl & 719] DIG label®] & aw}
= noiseE WAL signal RS ol AVE UERATHILE 19),

& 19. Double DIG labeling is more sensitive than single DIG labeling. hsa—
miR-21 detection in tissue sections using an LNA probe with a double DIG (5" and 3) label
at 40nM (A) or a single 3' DIG label at 80nM (B).

FFPE MZ29] jn situ hybridization BF2E 71 £|X31= 2|6t
miRCURY LNA microRNA ISH Optimization Kit(FFPE)

+ 43H2 microRNA ISHE fI8t XIEZ-H2 de T2t 2|AstE X3t 1y
- W21 2/ one-day microRNA ISH protocol

[Ao] S04} DIz ISH Ao Bt8x ZE3IE ¢
Double-DIG labeled LNA Probe &t

- OHet A0 ME7ts: HBlE, YY FFPE ME0E HE Jts

b
ro

=4 AJofa}

MicroRNA ISH &3 AIZtS 2t 71 +12 WY
miRCURY LNA microRNA ISH Optimization Kit(FFPE):= FFPE =
2] AlZo| A microRNA in situ hybridization(ISH) A¢9] 2718

MicroRNA 21712 A to Z

Ao} gl Algsl=t] mataolrt, 24k9] wigHdE 714l double [5 and
3'] DIG—-labeled miRCURY LNA microRNA detection probes 7]
WO R FE W Ao AF A6 microRNA ISH A1§S $=31al=t]
Zolt}, L kitolli= FFPE 22| o]l tfgh LNA probe®t 7573 9]
formamide—free ISH buffer”} 33} o] QI

NBT-BCIP

| | <> Blue precipitate

@ LNA™ probe

I
MicroRNA

18 20. Overview of the procedure. First, the tissue is “opened” using Proteinase K.
In the hybridization step, the double DIG-labeled LNA probe binds specifically to its target
microRNA. Alkaline phosphatase (AP)-conjugated anti-DIG antibodies are then added.
This step is followed by NBT-BCIP development and optional counter—staining with Nu—
clear Red.

H
B SISk AF Sof A8 4 9hon], AubHel ISH TeEgel
[e)]
=

34 (pre—hybridization, post—fixation, acetylation)2 |+t
=

9%32] miRCURY LNA microRNA ISH Optimization Kit7] )%
Ol Q) o 7} kit positive, negative control¥} hybridization buffer,
Proteinase K& 235}l Qlal 7} kitt= 2] £o]2]¢l miRCURY LNA
microRNA Detection probeS #§H5ItH3EE 3). ©] probe= vkt %
A3k A2 Froll o] glow] AFle] 27 MYt A5t apof A
positive control probe® AFE-EICH

% 21. miR-126 detection in colon
wall. Kit 5 can be used to detect mi—
croRNAs in inflamed colon FFPE tissue.
Here, it was used to detect miR-126.
Staining was performed with NBT-BCIP
(blue). Sections were counterstained with
nuclear red.

3 22, miR-145 detection in hu-
man colon. Kit 7 can be used to detect
microRNAs in colon FFPE tissue. Here,
miR-145 is detected in a human colon
wall with underlying muscle layers.
Staining was performed with NBT-BCIP
(blue). Sections were counterstained with
nuclear red.
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microRNA EZ!

18 23. miR-205 detection in human
breast carcinoma. Kit 8 can be used
for detection of microRNAs in breast
cancer FFPE tissue. Here, it was used to
detect miR-205. Staining was performed
with NBT-BCIP (blue). Sections were
counterstained with nuclear red.

miRCURY LNA microRNA ISH Optimization Kit2| AEH
o 3 4+= 7} kitel] A8 7Fsgt 223} A2k S-S LrERdCE

Kit 1 Kit2  Kit3 Kit 4 Kit 5 Kit 7 Kit8  Kit9

Brain yes

Eye yes yes

Muscle yes yes

Lung yes yes

Kidney yes

Liver yes yes

Colon yes yes yes
Cervix yes

Heart yes yes yes

Mammary Gland yes yes

Lung cancer yes yes yes yes
Colorectal cancer yes yes yes

Breast cancer yes yes yes yes

Kidney cancer yes yes yes

Cervix cancer yes yes yes yes

Testis cancer yes yes

Esophagus cancer yes
Cell entity myocyte  varies hepatocyte neuron endothelial m;(c)}g %%ﬁil granuocye

E 4. Choosing the appropriate miRCURY LNA microRNA ISH Optimization Kit.
The table indicates the tissue(s) in which each of the kits has been validated.

9. Functional Analysis

MicroRNAS| 715 S5 913t 2aist
miRCURY LNA microRNA Inhibitors & Power Inhibitors

+ AU-rich microRNA targetl & =2 &8

+ miRBase S microRNA {2 OFL|2} Exigon2| miRPlus microRNAOI| CH
St inhibitorE 7Hs

- Off-target effect?] Z|Ast2 F2 sE0ME 242 AXEE

<=2 E0|41 QFEMO 2 XM antisense 24

c ZE2 HEH- in vivo2t family inhibitor

2245 microRNA inhibitors

Exigon®] miRCURY LNA inhibitor:= microRNA ZFA]S 2} A|5}= #|
S Al =4 microRNA®S] 2R01uf H5-& 918l ARg-aFALE, Al2e] &
Al el Z o)A microRNA®] o8-S AA5tsh7] flal A%
ol 22 9] Zoje} LNAS] A& 2ddk= tlARel dalelsS o)-8-5)
o] M= microRNA inhibitor7} A|ZHelch, o] inhibitors A7 Ekselr-
complementarity®] X[ A2}=] AEsHE] QP/dE F-A)8k= 2 EFlo] of
3 8 oAle-S YERHTE, T3F LNA 97]= A inhibitore] AR
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o] AtelE]=t], o] LNA inihibitor/RNA duplex’} RNaseH¢] 7] &&=
M Q1A &) 2] B O B M| off—target effectS 2| 43}6H e 2 T},

1) miRCURY LNA microRNA Inhibitors+= TIAFQ1 ¢ala]&2 o]8-3f

u]2] t]z}¢1¥ inhibitori Tm—normalized o] glow ZAke] oA}

SPYAS 71 4= QR A SE| o] Q1Y 24). Exigon< inhibitor

libraries™= A&}, miRCURY LNA Inhibitor Librariest= Al 7}F4| &

5

— Human library: 980 microRNA

— Mouse library: 739 microRNA

— Combined human and mouse library: 980 Human + 739 mouse
microRNA

HE library+= 0.2 nmol®] Az ¥l e 96—well plateo] Als-Elct,

4nM ® 40nM
® 20nM ® 100 nM

Competitor A Competitor D

miRCURY
LNA™ Inhibitor

& 24, Exiqon’s microRNA inhibitors offer higher efficacy than leading com-
petitors. MCF7 cells were cotransfected with a Firefly Luciferase-Reporter plasmid with
a miR-21 target sequence, a transfection efficiency control and different concentrations of
miR-21 inhibitors. Reporter gene expression was measured 48h after transfection with a
Dual Luciferase assay.

2) miRCURY LNA microRNA Power Inhibitorst= E}7Zlo] tjs Z]312]
Al &S A}, o] inhibitor:= phosphorothioate(PS) backboneg
Zk3=a1 Qo] Ja Jaflof ol Aket WS A, 2o dAlET) A
7F QM AdS WRITH 1Y 25),

120.0

100.0

80.0

60.0

porter Expression (nor

40.0

200

p-miR-|

00

p-miR  p-miR-27a
no

p-miR-24  p-miR-152  p-miR-16  p-miR-20a  p-miR-21

target
miR-Inhibitors (nM)

1% 25. Silencing of common microRNAs. Hela cells were transfected with a Firefly
Luciferase—Reporter plasmid with a miR target sequence, a plasmid expressing Renilla
luciferase (transfection efficiency control) and the corresponding miRCURY LNA microRNA
Inhibitor in different concentrations. Reporter gene expression was measured 48 h after
transfection with a Dual Luciferase assay. Ratios of Firefly and Renilla luciferase activity
were calculated and normalized to values obtained with a Firefly Luciferase reporter with
no miR target sequence (p-miR no target).



2 26. Efficacy of microRNA Power Inhibitors. Cells transfected with miRCURY LNA
microRNA Power Inhibitor against miR-181a (right panel) fail to differentiate normally (left
panel). LHCN-M2 cells were plated and transfected with 50 nM of microRNA inhibitor or
control. After 24 hours differentiation was induced by shifting to low serum medium. Seven
days later the cells were fixed in formalin and permabilized with Triton.Cells were stained
with late differentiation marker (Myosin Heavy Chain (MHC)-Alexa488) and nuclei with
Hoechst 33258. No MHC (green) is observed in miR-181a transfected cells. In addition,
pictures without stains show that they also fail to form myotubes. Mir-181a is required
to down-regulate HoxA11 which in turn is a repressor of MyoD. The absence of mir-181
causes a repression of MyoD, resulting in a failure of the cells to differentiate.

3) miRCURY LNA microRNA Family Inhibitors*= microRNA family
U K= microRNAE YAH O R A 4= Qlr}, Family inhibitori=
human®} mouse®]] 2% 407l 2] microRNA family©] ©]-& 7|53}
] PS backbones H-3-3F Power Family inhibitort= ®-3-8}37 )t}
4) In vivo miRCURY LNA microRNA inhibitorst= 4ol 55 A%
o] A& 7}5¢F microRNA inhibitor= custom A|2}e] 7Hs-8}ct.

1= microRNA inhibitor+= fluorescein[6—FAM]¥} Ready—to—label
(unlabeled) Refle] puzo] 15ele] HPLC AL 28 5 nmol)
dried—down oligonucleotide®|t}. In vivo inhibitor®] 739 Aldl F&
off Agkstes A7} H g AlEE 7hso

5) miRCURY LNA microRNA Target Site Blockers+= microRNA%} &

4 el 7Fe] AFEARE-S A8k 4= 9= antisense oligonucleotides
olt}, MicroRNA+= d¥FH o & th4= gpZlo] Has 24sr] ufio]
microRNA inhibitor+= th4=2] Ellof| tfjsf| 28514 o)y, 1ej= =2
microRNA Ao wh2 B@F-S o] elale AR dijolt), o
gk thrd] BALS A5 41 microRNAY] 7|58 ofsfisk=t] &
5}, Target Site Blocker(TSB)+= ©+ EfAlof ] Eo)d oz #|ali§t
O gu kA9 sfjalo] Thgsict, 19 273 71§ 2804 Target Site
Blocker?] 7]2k2- ko)) 4= 9t}

Low

protein levels (s »

ALAA

RISC
TSB L

AT Competition
LNA™ enhanced

target site blocker 4 »

AAAA

& 27. LNA enhanced Target Site Blockers compete effectively with RISC for
microRNA binding site. Target Site Blockers are antisense oligonucleotides designed
to compete with microRNA/RISC by hybridizing to the microRNA target site of a particular
mRNA.

RISC
Ll
Increased ﬁé
tein levels T
protein levels —p
— AAAA

No mRNA ﬁ‘

degradation

— AAAA

13 28. Target Site Blockers stimulate translation of specific mMRNAs by masking
the microRNA target sites. LNA enhanced high affinity target site blockers compete
effectively with microRNA/RISC for the microRNA target site. In addition LNA distribution
throughout the LNA/DNA mixmer ensures that the antisense oligonucleotide does not
catalyze RNaseH dependent degradation of the mRNA. As a result the TSB will cause
increased expression of the protein encoded by the targeted mRNA.
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