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In single cell transcriptome studies, it Is critical to obtain high-quality cDNA
libraries from individual cells that represent the original in vivo mRNAs as
closely as possible.To achieve this, we improved the existing commercially

available mRNA-Seq chemistry for single cell transcriptome studies (the Improved UL-v4 ChemiStry and SMART'SQCI

SMARTer® Ultra® Low Input RNA Kit for the Fluidigm® C1™ System), i - i

which is incorporated in the “mRNA Seq” script in the Fluidigm C1 system. V4 Scrll?t .for fU" Iength CDNA SY"thESlS on
the Fluidigm C1 system
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The C1 Single-Cell Auto Prep IFC for Open App (for medium-sized cells) was used as described here for the
SMART-Seq v4 script (UL-v4 chemistry), while the C1 Single-Cell Auto Prep IFC (for medium-sized cells) was used _
according to the Fluidigm Protocol (1) for experiments performed with the existing mRNA Seq script and UL- Bioanalyzer electropherograms of the cDNA harvested from the C1 IFCs. One pl of the harvested cDNA (from 3-3.5 pl o ] ] ] ] _
v1 chemistry. For all experiments, the cells were cultured to a log phase, mixed with suspension reagent at a cDNA diluted in 10 ul C1 dilution reagent) was analyzed using an Agilent Bioanalyzer with Agilent's High Sensitivity Reduced variabllity among cDNA librafies synthesized using the ULv4 protocol. Sequencing data were generated
6:4 ratio for the best buoyancy, and 500-700 cells were loaded into an IFC. Every capture site was examined DNA chip and 2100 Expert software. Most cDNAs ranged between 400 bp and 7000 bp in length with peaks at with the Ul-v4 method (11 libraries x 2 replicate experiments) and the Ul-v1 method (11 libraries) as described in
using microscopy to determine if a single cell was captured. Panel B. Improved SMART technology (UL-v4) for 1,650-1,900 bp. The cDNA electropherograms from the UL-v4 and UL-v1 libraries were similar. Figure 3. The FASTQ files were aligned against the human reference genome (Gencode release GRCh38) using STAR

v. 2.5 (Dobin et al., 2013) with default options. Gene counts generated by STAR were subjected to regularized log
the SMART-Seq v4 Oligonucleotide, and eliminates ligation steps by using sequencing adapters in downstream transformation (DESeqg2; v.1.10.1; Love et al., 2014). These transformed gene expression values were then used in the

steps (Ramskold et al., 2012). Our first generation SMART technology, UL-v1, is currently available on the market gene expression analyses. The analysis results were visualized using R. Panel A. The Pearson correlation coefficients
(the SMARTer Ultra L’ow RNA Kit for the Fluidigm C1 System) and’used i’n the "mRNA-Seq” script built into were higher and tighter in the cDNA libraries generated with UL-v4. Panel B. The hierarchical clustering heatmap

. i : : : : demonstrates that the Euclidean distances between the UL-v4 cDNA libraries were smaller than the distances between
e Fuieligm ©1. Tae G enemisiny impreves Lpen bluvll ehemmising enel e silfrees? meieel [Fosll the UL-v1 cDNA libraries. This indicates that the cDNA libraries generated with UL-v4 were more similar to each other

et al., 2013) and incorporates modified locked nucleic acid (LNA) technology and SegAmp DNA Polymerase. H' h e f h UL 4 h - _ ) _
The black star on the 3' SMART-Seq CDS Primer Il A and PCR Primer Il A indicates a chemical block on the 5’ |g SenSItIVIty O t e V& C em|5try than the cDNA libraries generated with ULv1.
end of the oligonucleotide. o

and SMART-Seq v4 script

cDNA synthesis. SMART technology enables us to synthesize cDNA from total RNA using a poly dT primer and

CO“CIUS'O“S Sequencing Alignment Metrics
The SMART-Seq v4 Ultra Low Input RNA Kit for the Fluidigm C1 Chemistry used UL-v4 UL-v1
- - : Replicate T1 T2 References
SYStem (UL—V4) prOV|deS an ImprOved Slngle-Ce”, fuII-Iength MRNA- : 1. Using C1 to Generate Single-Cell cDNA Libraries for mRNA Sequencing. Protocol PN 100-7168, Fluidigm
) _ _ Number of single cells captured 65 75 81 SoeiEdom.
seq method. The new SMART-Seq v4 script with UL-v4 chemistry Nunilser @ slirele o s e senaEiEs o o i o
SR - - - . Ramskold, D., Luo, S., Wang, Y.-C., Li, R., Deng, Q., Faridani, O. R., Daniels, G. A., Khrebtukova, ., Loring, J. F,
demOnStrateS great SenSItIVIty and dellvers hlgh quallty’ rObUSt >6.5 ng cDNA _ Laurent, L. C., Schroth, G. P & Sandberg, R. (2012) Full-length mRNA-seq from single-cell levels of RNA and
and I"eprOdUCi ble 'tl’anSCI"iptomiC data_ Average cDNA yield (ng per cell) 38 (+5.4) 31 (+5.6) 23 (£9.4) individual circulating tumor cells. Nat. Biotechnol. 30(8):777-782.
- - = m . Number of Smgle cells Sequence_d 11 3. Picelli, S., Bjorklund, A. K., Faridani, O. R., Sagasser, S., Winberg, G., Sandberg, R. (2013) Smart-seq2 for sensitive
® ngh SQ“SltIVIty—the new Chemlstry (UL—V4) produced Mmore CDNA, Number of sequence reads per library 2M* full-length transcriptome profiling in single cells. Nat. Meth. 10(11):1096-1098.
detected Significa ntly mMmore genes, and achieved a Significa ntly Proportion of reads (%) 4. Dobin, A., Davis, C. A., Schlesinger, F, Drenkow, J., Zaleski, C., Jha, S., Batut, P, Chaisson, M. & Gingeras, T. R.
higher T mapped ety e Whe Uews Chemistry Mapped to human genome 98 (+0.3) 98 (+0.2) 97 (+0.5) (2013) STAR: ultrafast universal RNA-seq aligner. Bioinformatics 29(1):15-21.
F- Mapped to rRNA 1.6 (+0.4) 0.9 (+0.2) 0.5 (+0.1) 5. Love, M. |., Huber W. & Anders, S. (2014) Moderated estimation of fold change and dispersion for RNA-seq data
( igure 3) Mapped to mitochondria 11 (£1.5) 7 (£1.6) 6 (+0.9) with DESeq2. Genome Biol. 15(12):550.
- - : : Mapped to NCBI-RefSeq 86 (+1.6) 90 (+1.7) 91 (+£1.0)
¢ Improved det_ectlo_n_ of _GC-rlch genes—more genes with _hlgh GC Exonic 89 (+2.5) 90 (+2.2) 71 (+8.2)
content were identified in the cDNA libraries constructed with UlL-v4 Intronic 8 (+2.1) 7 (£1.8) 22 (+7.1)
relative to the cDNA libraries constructed with UL-v1 (Figure 4). Intergenic 3 (0.5) 3 (0.5) 7 (+2.5)
Number of genes identified with >0.1 RPKM 8,419 (+297) 7,669 (+538) 6,644 (+606)

e Reduced technical variability —transcriptomic data generated by UL-

v4d were more consistent between replicates than the data generated The UL-v4 method generated more cDNA and detected more genes than the UL-v1 method. Most single cells

(96-100%) successfully produced good amounts (>6.5 ng) of cDNA. The UL-v4 method significantly increased cDNA

by UlL-v1 (Figure 5).The protocol reduced technical Variability, which yield, with results 38-68% higher than the UL-v1 method. Eleven cDNA libraries per experiment were sequenced using To download this poster VIsit:
. . . . . crey the lllumina® Nextera® XT DNA Library Preparation Kit and a MiSeqg® sequencer. The FASTQ files were analyzed .y
may Increase the opportunity to detect bIO|OgIC8| variabilities. using CLC Genomics Workbench (v.8.5.1, Qiagen Aarhus). The paired sequence reads were trimmed using quality www.clontech.com/S MART‘SGQ'fOF‘FIU|d|gm'POSter

score (< 0.05) and primer and adapter sequences. In mapping, the paired end sequences that mapped to rRNA were
removed first. Next, the sequences that mapped to mitochondria were excluded from the data set. The remaining
sequences were tested for mapping against the reference genome (GRCH37). The UlL-v4 sequencing data showed a
higher percentage of reads mapped to exons and a much lower percentage of reads mapped to introns compared to
UL-v1. UL-v4 also detected a higher number of genes compared to UL-v1 (a 15-27% increase).
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