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Introduction
Lexogen's SLAMseq Kits for high-throughput kinetic RNA sequencing enable transcriptome-wide

Analyze the Kinetics of mRNA Synthesis and Turnover Rates
SLAMseq can specifically measure the RNA synthesis and degradation kinetics of individual

analysis of RNA synthesis and decay by measuring nascent RNA expression and turnover. Newly transcripts (Fig. 4). The nature of a transcript and its molecular regulation dictate the speed of

synthesized transcripts are labeled with the ribonucleoside analog 4-thiouridine (S4U) to measure synthesis and degradation. Housekeeping genes are naturally slowly synthesized and better

and monitor anabolic or catabolic processes. SLAMseq is compatible with whole transcriptome protected against degradation (see NDUFA/ and RPS9), compared to transcriptions factors (HEST

sequencing, small RNA sequencing, single-cell RNA-Seq, and also 3' mRNA-Seq for cost-efficient and JUNB) which show high synthesis and turnover rates
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high-throughput screening setups, including drug discovery workflows. o e Figure 4| S4U labeling kinetics experiments reveal individual
" | ¢ RNA synthesis and degradation rates. Cells were first treated
E 0.2] i with S4U for 24 hours to measure RNA synthesis. RNA degrada-
Z 0.0 / tion rates were then measured over the next 24 hours after re-
Sl o o we . placing 54U with unlabeled uridine. Reproduced from Herzog et
5 al, (2017).
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Metabolic RNA labeling with SLAMseq is based on accurate nucleotide conversion induced during g - e ’/ P

library preparation. To capture anabolic processes, cells are treated with a drug prior to labeling; Time (hrs)

for catabolic processes, cells are first labeled until saturation, then treated with a drug, before a
uridine chase is performed.
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Figure 1| The SLAMseq workflow. Cultured cells are treated with 4-thiouridine (54U) for labeling of .Total RNA is pu- of RNA to assess accurate mRNA decay direct gene-regulatory trafficked from
rified, and alkylation of the 4-thiol group is induced by the addition of iodoacetamide (IAA). During the library preparation, the presence expression dynamics, determination and functions of the the epididymis
Herzog, 2017 identification of NMD BRD4-MYC axis, to developing

of the resulting carboxyamidomethyl-group causes reverse transcriptase to incorporate guanine (G, in red) instead of adenine (A, in black)
at any position where a reduced *S4U-modified nucleotide is encountered. In this way, nascent RNA can be distinguished from existing
RNA by the presence of T>C mutations (red) during subsequent data analysis.

Enhanced Sensitivity of Differential Expression Analysis

SLAMseq enables expression profiling of total RNA and nascent RNA from the same sample.
To illustrate the difference between standard, steady-state RNA-Seq and a SLAMseg-based,
metabolic RNA-Seq analysis, differential gene expression was analyzed in a human cell line.
SLAMseq significantly enhanced the sensitivity of differential gene expression detection and
quantification (Muhar et al,, 2018; Fig. 2).

Analyzing nascent mRNA levels using SLAMseq revealed transcriptional responses to inhibitor
treatment that cannot be resolved by standard RNA-Seq. Thus, SLAMseq can reveal the underlying
mechanisms of cellular responses making it ideally suited for drug discovery studies.
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Figure 2 | SLAMseq enhances differential expression detection. More differentially-expressed genes are detected when analyzing
vs. total mRNA levels (grey). Figure modified from Muhar et al., 2018.

Identify Direct Transcriptional Targets of Any Gene

The catabolic kinetics SLAMseq experiment uses a longer initial S4U labeling duration to enable
RNA metabolism to reach an approximate steady-state level. The exchange of S4U for unlabeled
uridine in cell media stops the labeling at t0 and samples are collected over time. Existing RNA is
therefore labeled with S4U, while nascent RNA synthesized after the uridine chase is unlabeled.
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Figure 3 | SLAMseq identifies direct targets of genes. S4U

labeling followed by drug treatment and early-stage sampling transcriptional level (Muhar, M et al,, 2018).
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End-to-end Solution for Your High-throughput Metabolic Sequencing

Lexogen covers the entire SLAMseq kinetic RNA-Seq workflow, from optimization of metabolic
RNA labeling to data analysis, providing comprehensive solutions for each experimental phase.
Individual SLAMseg modules are available and can be combined with QuantSeq 3'mRNA-Seq
for cost-effective, high-throughput metabolic sequencing, or other RNA-Seq library preps.
Additionally, you can also have your SLAMseq samples processed at our Services facility.

Planning I%

Exploring Licensed Technology
by sequencing - - :
HPL Be fully compliant when working with
(recommended) 2 ¢ y P 9
Cat No 927 Cat No. 298 our SLAMseq kits and profit from pro-
S ith Quantieq PWDV2, 24 preps. LG s preps duction-grade quality for reliable, robust,

and reproducible results.

Kinetic 3’ mRNA-Seq

RNA synthesis RNA degradation
(Anabolic) (Catabolic)
Cat. No. 229 Cat. No. 228

SLAMseq Anabolic Kinetic 3"'mRNA-Seq
with QuantSeq FWD V2, 24 preps

SLAMseq Catabolic Kinetic 3 mRNA-Seq
with QuantSeq FWD V2, 24 preps

Technical Support

Benefit from our experienced technical

Library Prep with QuantS - i
ibrary Prep with QuantSeq support. Our team is here to guide you

through experimental design, assist with

Sequencin :
b J data analysis, and resolve any trouble-

shooting challenges you may face.
Data Analysis with SLAMdunk

Figure 5 | Lexogen SLAMseq workflow for cost-effective, high-
throughput metabolic sequencing with QuantSeq 3" mRNA-
Seq.
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