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Abstract Transplex WTA2 Fragmented An alternative to enzymatic manipulation of the Transplex WTA2-amplified library is the following.
Transplex Whole Transcriptome Amplification (WTA2) exponentially amplifies RNA producing a double-stranded cDNA library while precisely maintaining differential X\Ic%mﬂsz:vnd is reverse e e B i, comommomooms 5o Raaptors” * Sequencing oligonucleotide adaptors are ligated to the Transplex WTA2 amplicon (without removal of any primer sequence), as required by the respective sequencing
levels of individual transcripts in test and reference samples. Though originally designed to amplify nanogram quantities of RNA, Transplex WTA2 has been shown to be g?t”hﬂ‘:idmféi?;gf'ssw " % R platform workflow (Library Preparation).
exceedingly effective for amplification from damaged RNA template (FFPE and laser captured tissue samples) and single-cell input quantities (picograms). The efficacy of complementary Transplexlibrary iy, S, TTTSSSSeTes T e ¢ The platform sequencing primer would be replaced by an alternative primer complementary to the Transplex WTA2 universal amplification primer (Sequencing:
Transplex WTA2 amplification for downstream applications, primarily gPCR and expression microarray analysis, is well-documented. It follows that the utilization of next- synthesis primer, comprised . . e, 2 - - ”; Ssa Illumina, Roche 454).
generation sequencing for gene expression research and diagnostics would be well served by Transplex amplification of RNA isolated from samples of severely restricted of a 3'quasi-random region T T o e * This approach will eliminate the amplification primer sequence from further analysis, but leave the quasi-randomn library synthesis sequence.
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Strategies for the integration of Transplex WTA2 with next-generation sequencing are examined, with particular emphasis on elimination of the characteristic fixed primer
sequence associated with each amplicon in the amplification library. Removal of these sites will allow direct entry of the resulting product into the sequencing workflow.
Methods under consideration will enable the WTA2 amplicon to feed into the current sample prep protocols for the lllumina GA and GAll, SoLiD 5500/5500x], and
Roche-454 GS FLX/Junior platforms.
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The expectations of researchers are driving further development of methodologies and technology for single-cell analyses. Examples of RNA-Seg??* and RIP-Seq?’
analyses (RNA Immunoprecipitation) are becoming more prevalent, in the study of disease and development, particularly in the assessment of oocyte and embryo
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step (not shown). Amplification R A Removal developmentzs.
of the double-strand cDNA (?2) eSSt o
i library is then performed using a * mmmmmm——— — T * .
Introduction e T : , v Sequencing Platform  Input Fragment Quantitiy Challenges for NGS Sequencing
Platform Strengths e —— . A B < Ligation, Amplification and Size Selection llurmina GAllx 100 ng e Cell expression profiling requires robust methods of RNA amplification for generation of sufficient
) ) ) - ) P } ’ starting material for deep sequencing® (Table 2).
Transplex Complete WTA2 kit has been demonstrated to effectively amplify damaged and/or low quantities of RNA template''*. Exponential PCR-based amplification I, ABI SOLID 5500xi 500 ng ) . ) .
provides both sensitivity and reproducibility, while maintaining relative levels of transcript abundance'##810-12, s Transplgx WTA2 prodgces 3105 ug of amplified product from 20 picograms of input total RNA (a single-
i o ) ) o ) ) . oS : o Roche 454 FLX 1ug cell equivalent quantity).
® The Transplex WTA2 library synthesis primer design was improved to provide increased coverage of the transcriptome (over that of WTAT1), allowing for enhanced ability T, ) H—

e Normalization between samples must account for expression level, gene length of the genes, and the
complexity of the RNA population®.

to amplify fragmented RNA™. B Table 2: NGS Sequencing Platform Fragment Input Quantities®®32
Library Preparation.

DNA fragment libraries are prepared by sonication shearing (e.g., Covaris S2) or physical
disruption (HydroShear). Final fragment size: lllumina, 200-500 bp; SOLID, 60-110 bp; and
Roche 454, 300-800 bp. Sheared DNA is end-repaired, adenylated (lllumina), purified,
and ligated to unique sequencing adaptors. (The resultant library is amplified using the
sequencing adaptors in the case of lllumina.) Size-selection of the template/adaptor
ligation product follows.

* The 3'component of library synthesis primer, comprised of quasi-random sequence (green, Transplex WTA2 Workflow), primes throughout the entire length of its
respective template during first- and second strand cDNA synthesis, eliminating the 3'bias''® characteristic of the "Eberwine”amplification methods'7. Hence, Transplex
WTA2 amplicon is perfectly suited for exon and alternative splicing studies.

Conclusions

® The single universal primer (blue, Transplex WTA2 Workflow) is non-self complementary, eliminating potential intra- and intermolecular hybridization of the primer
itself'®. This, combined with amplification conditions and reaction parameters that help to prevent intra-molecular hybridization of the complementary terminal ends of
each amplicon during amplification', provides for substantially better amplification efficiency over platforms the rely on random “dN"sequence for library synthesis.

® Transplex Complete WTA2 kit has been demonstrated to be the method of choice for amplification of damaged and/or low quantities of RNA for microarray application.
e Efforts are underway to modify the Transplex WTA2 amplicon to allow for easy and efficient entry into workflows of the current popular deep sequencing platforms.

Misconceptions
The most common misconception, detracting from the general acceptance of PCR-based amplification strategies, is the comparison of the disjointed increase in relative
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Table 1: NGS Sequencing Platform Read Lenghts 2%
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during a sequencing run. Individual beads each carrying identical copies of a unique single-stranded
DNA molecule are sequenced in parallel. When a nucleotide complementary to the template

strand flows into a well, the polymerase extends the existing DNA strand by adding the nucelotide,
generating a detectable light signal.

in-oil microreactors containing a single capture bead, template,
PCR components, and primers. A template anneals to a capture
bead primer. Polymerase extension from the bead-bound primer is
followed by template dissociation.

Deposition. Clonally amplified
fragments are enriched manually or
using an automated system. Fragments
are loaded one bead per flow cell well.
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