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Introduction

m 20% of human transcripts have naturally occurring

antisense products.

® Naturally occurring antisense transcripts were identified
using large collections of mMRNA sequences, genomic
and EST sequences, as well as expression data such
as serial analysis of gene expression and massively

parallel signature sequencing (MPSS).

® In both human and mouse genomes more than 10,000
potential sense/ antisense transcript pairs (SAS pairs)

have been identified.

m Several antisense containing databases such as

antiCODE have already been published.

m A discrete function of SAS pairs in human tissues has
not been identified, some of which may play a key role

in a range of human diseases.

Aims

While the majority of studies have focused on the
mapping and evolutionary aspect of NATs and SAS pairs,
only a few studies have interrogated and validated their
abundance in different human tissue. Our aim was to
investigated comprehensively the differential expression
levels of SAS pairs between a normal and a malignant in
the breast epithelium.

Comparison of detectable sequences between
Affymetrix HG U133 Plus 2.0, Almac Cancer DSA
and MPSS

DIRECT ORIENTATION INDIRECT ORIENTATION

Affymetrix | Almac MPSS Affymetrix | Almac MPSS
Affymetrix | 21,078 HTR 2,995 HTR
(38,047 (3476 ~
~69%) 6%)
Almac 16459 HTR [ 17,737 HTR 1,753 HTR | 6,358 HTR
(33,355 (8,426
~ 54%) ~14%)
MPSS 7856 HTR |7878HTR |B452HTR |51HTR  |101HTR  |203HTR
(13611 (215 ~ 19%)
~ 69%)

Figure 1. Probesets from both microarray platforms, as well as MPSS
tags, were mapped by sequence alignment to a human transcriptome
(HTR) database. Stringent filtering criteria were applied to the probe sets
and MPSS tags: first, probe sets and MPSS that could not be mapped to a
HTR cluster at all or which showed cross-hybridisation to several clusters
were eliminated; second, probe sets had to exclusively detect either the
sense or antisense transcript. Direct orientation indicate sense
transcripts, whereas indirect orientation represent antisense transcripts
coming from the Affymetrix HG U133 Plus 2.0 GeneChip®, Almac
Diagnostics Breast Cancer DSA and from massively parallel signature
sequencing (MPSS).

163 SAS pairs expressed in the breast epithelium
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Figure 3. 431 antisense transcripts were identified in the normal and
malignant breast epithelium. Validation of the existence of an antisense
transcript was defined if the antisense transcript was either expressed in
both normal and malignant samples or in at least one sample and seen by
at least two platforms. 257 antisense transcripts had a corresponding
sense transcript, of which 94 SAS pairs were found in a database
established by Galante et al., 2007. 163 SAS transcripts of such pairs
have not been previously reported and the top 10 differentially expressed
SAS pairs are listed in A. Correlation analysis of SAS pairs expression
using Pearson correlation (B).

Confirmation of sense and antisense expression in
breast cancer cell lines by strand-specific gPCR
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Figure 5. Fold changes in expression of a selected group of SAS pairs
were performed by qPCR, using the AACT relative quantification method.
100ng of RNA was used to generate two independent cDNA syntheses for
all samples using Omniscript Reverse Transcripion Kit (Qiagen, UK) as
per manufacturer's guidelines. Primers for reverse transcription were
designed to be gene and strand specific for both the sense and anti-
sense strand (PrimerDesign Ltd, UK) for DCBLD2 (A), MMP24 (B) and
KRTB81 (C). Analysis of qPCR data was performed using the immortalised
luminal cell line (226L) as comparator for all the breast cell line (listed in
D). ACTB was used as endogenous control throughout all analysis. AACT
relative quantification data are expressed as mean fold changes across
samples together with 95% confidence intervals.

Higher detection rate of sense and antisense
transcripts with a tissue specific microarray

Probes detecting
sense tr i

Probes detecting
i transcript:

Almac Affymetrix | | Almac

Present in @ @
malignant breast &% é@h
epithelium w

MPSS MPSS

Affymetrix

Almac Affymetrix| | Almac Affymetrix

@ 2080 @
Present in @
normal breast &@ &A
epithelium g

MPSS MPSS

Figure 2. To determine which of the sense and antisense strand-matching
probes showed expression in human breast epithelium, the absent or
present calls for all probe sets on both microarray platforms in either the
normal luminal epithelial or the malignant breast epithelial sample were
established using the MAS5 algorithm. Microarray features were included
for further studies if at least two technical replicates per platform agreed in
their present calls, while MPSS tags were kept when their tag count was at
least 3 tags per million. Both were represented by their corresponding HTR
cluster identifier.

Location of sense and antisense probe sets

Figure 4. Exemplary screenshot of the contig view panel from the
ENSEMBL Genome Browser for DCBLD2 (A); MMP24 (B) and KRT81 (C),
indicating probe sets in sense and antisense orientation, respectively.

SAS expression in primary breast cancers

Figure 6. The expression of DCBLD2 (A), MMP24 (B) and KRT81 (C) SAS
pairs in 10 primary breast cancers substantially enriched for the
neoplastic epithelial component was evaluated, using quantitative strand-
specific gPCR . qPCR was performed as described above.

Summary

m More than 2500 antisense transcripts were detected in normal
luminal cells and in primary breast tumors substantially enriched
for epithelial cells.

m 431 natural occurring antisense transcripts were confirmed by
either of the other two technologies.

m Out of those 163 clusters that contain SAS pairs could not be
found within a publicly available database (Galante et al.,
2007).

m Orientation specific qPCR of selected SAS pairs validated their
expression in several breast cancer cell lines and solid breast
tumours.




