Application Note:

RIPTIDE™ MULTIORGANISM/MICROBIOME
HIGH THROUGHPUT RAPID LIBRARY PREP
Abstract
Whole Genome Shotgun Sequencing has become the tool
of choice for microbial genome analysis. Rapidly declining
costs of sequencing, data analysis, data storage and database
access will continue to drive adoption. Library construction
has not kept pace with these advancements, with costs of
preparing a next generation sequencing (NGS) library often
exceeding the cost of sequencing. Popular methods of library
construction for NGS include fragmentation, end-repair and
adapter ligation, and transposase-mediated adapter insertion.
The RipTide High Throughput DNA Library Prep (HT-RLP)
is distinctly different in its approach because it relies on
polymerase-mediated primer extension for library preparation.
The initial step of the prep, involving primer extension with
barcoded random primers, is performed in a 96-well plate.
Each well of the plate contains primers with a unique barcode;
consequently, the library generated from each well is uniquely
identifiable and can be bioinformatically traced back to the
original sample after sequencing. Following this step, the
primer extension products are combined into one pool and all
subsequent steps, including second strand synthesis and PCR,
are performed with the single pool. The library prep is fast,
easily automatable and can be tuned to genomes of high and
low GC content. With automation, 960 samples can be easily
processed in a single day. The technology will aid genetic
research by helping to increase sample throughput and by
reducing processing steps and operating costs. Presented
here is RipTide High-Throughput Library Prep sequencing data
generated from multiple microbial genomes

Read count data for 96 replicates of three
bacterial samples (NO normalization of
sample yields required)
50 ng of genomic DNA from a single organism was used as
input for 96 primer extension reactions in a 96-well plate.
Individually barcoded products of the primer extension
reaction were combined for downstream library preparation
steps. The final library was size selected and run on an
Illumina NextSeq instrument for 2 x 150 nucleotide paired-end
sequencing. Data was demultiplexed by index barcode (i.e.,
the barcode unique to each plate/organism) and by in-line
barcode (i.e., sample barcode) to obtain read count data. The
histograms (see Figure 2) depict sequencing read numbers
for 96 replicate samples of genomic DNA from Clostridium
difficile, Escherichia coli & Burkholderia cepacia, a low GC,
medium GC and high GC organism, respectively.

Clostridium difficile (29.1% GC)

700000
600000
500000
400000
300000
200000
100000
0
1

3

5

7

9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57 59 61 63 65 67 69 71 73 75 77 79 81 83 85 87 89 91 93 95

Escherichia coli (50.8% GC)
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Burkholderia cepacia (66.7% GC)
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Figure 1: Read count data for three bacterial samples.

Sequencing metrics (96 technical replicates
of each organism)
Key sequencing metrics for the RipTide libraries made
from 96 replicates of C. difficile, E. coli and B. cepacia (as
described above) are shown in Table 1 and Table 2 (following
page). Sequencing data was demultiplexed and analyzed for
alignment rates, duplication rates and coverage statistics.
All data shown is the mean and standard deviation of 96
demultiplexed replicates of each genome. A total of 960
samples were sequenced on a single NextSeq 500 2 x 150
flow cell. Data for 288 out of 960 samples used for this poster
presentation.

Microbiome: Read alignment data
for six mixed DNA samples
(A) 50 ng of a DNA standard representing a community of ten
microbial organisms (from Zymo Research) was used as input
in three RipTide library preps, each performed with twelve
replicate samples. (B) A simulated microbiome was created by
mixing equal quantities of genomic DNA from seven different
bacterial species. 50 ng of this DNA mixture was used for
RipTide library preparation, as in (A). Library preps in (A) and
(B) were performed with (1) an A primer with low GC content in
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Table 1: Key sequencing metrics from three samples.
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Figure 2: Schematic of the iGenomX RipTide High Throughput Rapid DNA Library Prep method.

(A) 50 ng of a DNA standard representing a community of ten microbial organisms (from Zymo
Research) was used as input in three RipTide library preps, each performed with twelve replicate
samples. (B) A simulated microbiome was created by mixing equal quantities of genomic DNA from
Conclusions
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question. Data presented is an average of twelve replicates.

