what you want with...

uick-RNA" Kits

v High quality RNA from a wide range of samples - single to 107 cells.
v" Total, large, or small RNA... you decide!

v" DNA-free RNA for use in any downstream application.

Versatility Quality

Total Large Small Quick-RNA™ RNeasy®

DNA K - Genomic
Free! DNA

Value

Quick-RNA" RNeasy®

Small RNA (=17 nt) recovery Yes No
DNase | included Yes No
gDNA removal column included Yes No

Now 20% OFF

*see website for details

' Product Input* Binding | Elution Cat. No. Size
. . 1-10°cells R1050 50Preps | Request your sample kit today!
Quick-RNA”™ MicroPrep 3 10 ug =6ul
5 mg tissue R1051 200 Preps ) ) 2 o
- = T - T - www.zymoresearch.com/quick-RNA-kits
Quick-RNA™ MiniPrep** 168 1icells 100 pg =30l R1054 50 Preps
| | 50 mg tissue | | | R1055 _ 200 Preps |
, —— 10°-10° cells '
! Quick-RNA™ MidiPrep ~ 250mg tiss_l._le _ 1mg =200 pl _ R1056 | 25 Preps : o
) . 1-10°cells R1052 2x96Preps | Oo
ZR-96 Quick-RNA S ing tissue 10 pg/well =25ul R1053 4x96Preps | :
* Based on animal or human cells and tissue. ZYMO RESE ARCH

** gDNA | Spin-Away " Filters) included. :
GDNAemenal coluen piAway: Ritees) Incl The Beauty of Science is to Make Things Simple

o v Tensmrianh o sy, Gt

info@zymoresearch.com www.zymoresearch.com Phone: (888) 882- 9682



~NA Shhh...

—fficient gene
silencing using
LNA™ Gapmers

RNase H mediated antisense
inhibition of MRNA & IncRNA

£ 10—
e | ow toxicity and superior potency T 05
» | ess off-target effects with short, :g, i
single stranded oligos 5

0.4 — .
e Efficient knockdown of nuclear and 62— L_ i
cytoplasmic RNA 0 : :

Design A Design B

Mock

: i = Design C
* High flexibility — use in vitro or in vivo
L] Opt”Tnzed design a[gorithm ensures LNATM lDﬂgRNﬁi E%apmerS were transfected into
: BT474 cells at 1nM, 5nM and 25nM (light, medium
hlgh success rate and dark blue respectively). The effect on mRNA
levels was measured by qPCR using actin as a

control. All three designs show an excellent dose

WWW.EXiqon.CO m/gapmers response compared to the mock transfection.

.. EXIQON

Seek Find Verify




Master Your
MD@F@RNA Research

from Biofluids and Media with ExoQuick™

with SeraMir™

with Exosome-NGS Services

with QuantiMir™ and miRNome Arrays

with Lenti-miR Precursor Clones

' 3
- )

}\Mtl}{ IRZip™ Anti-microRNA Lentivectors

'ﬂ}

s;g, A

e
- -
b

-~
a-“"i

‘h«i-e'v:'x

Fmd-out_‘mq“(e'-

SCWWW. syste«.m'b‘l.o'com‘/ml?crorna s
650—968‘2200 L mfo@systemblo com.

A BI System B|05C|ences-_.- ,

o"



GENE TooOLS, LLC .

www.gene-tools.com t j
O—P—N/

Ylf

Morpholino oligos
for masking RNA

Block the initiation complex
Prevent snRNP binding

Block protein-RNA binding
Alter RNA secondary structure

Morpholino oligos from GENE TOOLS:
Superior Technology, Comprehensive Service



ISOLATE RNA WITH CONFIDENCE

RNAzol°RT”

THE HIGHEST YIELD AND PURITY:

™ 4

Isolates total RNA or mRNA and smaII RNA

in separate fractions

@® The single-step method without phase separation

® No DNase treatment necessary

® RNA ready for RT-PCR, microarrays and other applications
O

O

No need for refrigerated centrifuge
One reagent for solid and liquid samples

www.mrcgene.com (888) 841-0900 MOLECULAR RESEARCH CENTER INC.

%* Piotr Chomczynski, US and (R)Trademark of Molecular Research
international patents Center. Inc




SLOW UP YOUR y
GENOMICS WORKFLOW.

~  Automate nucleic acid QC and get on with your life sciences.

If sample QC takes you more than two minutes, it’s too manual. Fragment Analyzer™ takes the
job off your hands—streamlining lab operations and wiping out errors. Just pipette once and it
delivers truly reliable results via automated capillary electrophoresis.

No chips. No tapes. No compromises.

Setup in seconds
Get resolution down to 2 base pairs
Detection starts at 5 pg/pL

DITCH YOUR TIRED OLD WORKFLOW AT FRAGMENTANALYZER.COM.

= ANALYTICAL



Need Help Develoj ‘ -

Contact the Scientific Staff to dlscuss

ut o I -’.-._;.'.._‘.,

(COLLEGE OF ARTS AND SCIENCES

UNIVERSITY AT ALBANY
State University of New York

THE WORLD WITHIN REACH



ADVERTISEMENT FEATURE

Profiling microRNA levels in breast cancer
using SmartRNAplex™ Assay, a unique microRNA

detection platform

Introduction

MicroRNAs (miRNAs) are directly involved in
the development of many cancers, including
lung, breast, liver, colon, and leukemia. MiRNAs
may act as either oncogenes or tumor sup-
pressors by requlating the expression of genes
that control cellular proliferation, differentia-
tion, apoptosis or other pathways involved in
tumorignesis'.

However, with nearly 5,000 human miRNAs
identified, and with over 50% of human
miRNA genes located in cancer-linked loci®?,

it can be challenging to determine which
miRNAs are important to the phenotype of

a particular cancer cell or are predictive of
tumor progression. To efficiently identify
miRNA biomarkers, therefore, it is important to
measure the relative levels of multiple miRNAs
in both normal and tumor tissues through
miRNA profiling*.

Current methods for miRNA profiling include
quantitative RT-PCR (qRT-PCR), microarray
analysis and RNA sequencing, and each meth-
od has its particular advantages and chal-
lenges. Here, we use a novel miRNA profiling
platform to simultaneously quantify multiple
miRNAs and correlate their expression levels
with that of an established tumor marker.

The SmartRNAplex™ miRNA Profiling Assay
consists of bio-inert, hydrogel particles that
can be customized to hybridize to any miRNA
from any species as identified in miRbase®, By
using a standard flow cytometer for data ac-
quisition, up to 68 unique miRNA targets can
be simultaneously evaluated in each well of a
96 well plate, providing a very comprehensive
and quantitative miRNA profile without requir-
ing any specialized expertise. The details of the
technology are outlined in Figure 1.

EMD MILLIPORE

This study describes how the SmartRNAplex™
Assay was used for multiplexed quantitation

of miRNA expression in HER-2-positive tumor
breast tissues and adjacent normal (HER-2-nega-
tive) breast tissue samples derived from the same
patient. Additionally, multiplexed miRNA assess-
ment was conducted on well-known mammary
gland-derived cell lines, MCF-10A (immortalized
but not transformed) and BT-474 (invasive breast
carcinoma). We cross-validated these data using
gRT-PCR to confirm that the SmartRNAplex™
Assay could be used as a complementary tool for
miRNA assessment.
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Figure 1.

SmartRNAplex™ Assay: Firefly™ hydrogel particle
anatomy. The Firefly™ hydrogel particle can be
broken down into five separate sections as shown in
(A). The center contains the target-specific miRNA
binding region,where the target miRNA is recognized
by a complementary sequence. The regions on the
ends (labeled A in blue) contain the barcode that
identifies which particle specifically recognizes which
miRNA target. Spacers separate each region, so that
when the particle flows through a flow cytometer,
three separate events are recorded. Adding a pooled
collection of various encoded hydrogel particles

to the sample being analyzed enables multiplexed
miRNA quantitation (B).

EMD Millipore is a division of Merck KGaA, Darmstadt, Germany

EMD Millipare, the M mark and SmartRMAplex are trademarks of Merck KGaA, Darmstadt, Germany.
Trademarks belonging to third parties are the properties of their respective owners,
BS-GEN-14-09851 03/14 © 2014 EMD Millipore Corporation, Billerica, MA USA. All rights reserved,

For this study, the SmartRNAplex™ Assay was
performed using a customized pool of hydrogel
particles recognizing specific miRNAs associated
with breast cancer. A variety of miRNA targets
were evaluated for this study (human miR-21,
miR-22, miR-210, miR-10b, and miR-125b). Each
particle was functionalized to hybridize to the
targets described and pooled together to enable
multiplexed miRNA profiling of each sample.

Results

We obtained formalin-fixed, paraffin-embedded
breast cancer and adjacent normal breast tissue
samples from the same patient. Immunohisto-
chemistry indicated that the breast tumor tissue
sample, but not the adjacent normal tissue, was
HER2-positive (data not shown), indicating a
strong likelihood that the tumor sample repre-
sented an aggressive, metastatic form of breast
cancer.

To determine which miRNAs might be function-
ally related to the tumor's malignant phenotype,
we designed a SmartRNAplex™ Assay panel

to quantify several miRNA targets previously
reported to play either an oncogenic or tumor-
suppressing role. The experimental protocol for
quantifying miRNAs using the SmartRNAplex™
Assay is outlined in Figure 2.

SmartRNAplex™ analysis of

FFPE breast tissue samples

Total RNA isolated from tissue samples was
incubated with the pool of Firefly™ particles from
the SmartRNAplex™ Assay. Following hybridiza-
tion and labeling steps (Figure 2), fluorescent-
labeled particles were detected using the guava
easyCyte™ 8HT flow cytometer. The Firefly™
Analysis Workbench software provided statistical
data based on the fluorescence signal detected
for each miRNA target within each sample.
Fluorescence signal intensity positively correlates
to levels of miRNA target. The fluorescence signal
detected from tumor breast samples are divided
by the signal obtained from normal breast tissues
1o calculate fold change.

Compared to fluorescent signals from normal tis-
sue samples, we observed increased signals from
tumor samples corresponding to key oncogenic
miRs 21, 22, 10b, and 210 (Figure 3). MiR-21,
known as a true “oncomiR," has been shown to
be an indicator of an aggressive phenotype in



breast cancer, with expression levels higher in
cancerous tissue than in normal tissue®. The high
level of miR-21 expression (showing over 250-
fold upregulation in tumor vs. normal when ana-
lyzed using the SmartRNAplex™ Assay) has been
associated with large tumor size, advanced stage,
high grade, ER negativity and HER2 positivity®.
Similarly, miR-22 is part of the miR-17-92 cluster
of targets, which regulates many processes
during tumor formation®. In the SmartRNAplex™
Assay, tumor samples contained approximately
25-fold more miR-22 than did normal samples.

Other miRNAs for which we observed upregula-
tion have also been previously reported to have
tumorigenic roles”®, confirming that our multi-

plexed assay yielded physiologically relevant data.

Our study also identified miR-125b as a tumor
suppressor (Figure 3), consistent with previous
work showing that the miR-125b gene coded for
miRNAs that acted as tumor suppressor genes in
HER-2-positive breast cancer®.

Fold changes as determined using the Smart-
RNAplex™ assay were compared to gRT-PCR
results (Figure 3B and data not shown). Where
significant fold changes were determined, there
was very good correlation between the two assay
methods.

Conclusions

Given the intrapatient and intratumor hetero-
geneity displayed by most cancers, it is increas-
ingly crucial to identify multiple biomarkers to
increase the sensitivity and specificity with which
tumor progression is quantified. For example,
HER-2-positive breast cancers are increasingly
being seen as a heterogeneous class of tumors,
with the source of heterogeneity possibly being
differential expression of hormone receptors'.
Multiplexed biomarker analysis can not only help
stratify heterogeneous populations, but it also
helps conserve patient samples, which can be
difficult to obtain and small in volume.

We have demonstrated a novel method for
miRNA detection that provides a way to obtain
relative quantification of multiple miRNA targets
all within a single sample. Up to 68 unique
miRNAs can be detected simultaneously, enabling
efficient identification of miRNAs for further
investigation as potential cancer biomarkers. We
used this technology to simultaneously assess
the levels of five miRNAs in HER-2-positive
breast cancer samples along with adjacent
normal (HER-2-negative) breast tissue. Qualifying
additional biomarkers of breast cancers with
poor prognosis may help guide research and,
ultimately, therapeutic strategy.

Figure 2.

Workflow for SmartRNAplex™ detection of miRNAs in RNA samples. Uniquely
encoded Firefly™ hydrogel particles (containing specific miRNA recognition
sequences and barcodes for identification) are mixed with samples in the included
MultiScreen® 96-well filter plate and incubated to allow hybridization. Each
successfully hybridized particle is then ligated to a fluorescent label, resulting in
fluorescence as detected by a flow cytometer. Non-complementary strands or
inadequate hybridization will not allow labeling, resulting in no fluorescence.
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Figure 3.

Multiplexed miRNA profiling in breast tissue samples using SmartRNAplex™ assays. Breast tissue samples
(tumor vs. adjacent normal) were assessed by SmartRNAplex™ profiling and the resulting fluorescence signal
(corresponding to expression level) was determined for each miRNA. Fold change between tumor and normal
samples were calculated and plotted (A). Results were correlated with gRT-PCR results (B).
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