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Introduction

High-throughput Sanger sequencing
requires DNA to be inserted into
bacterial  vectors for biological
amplification. Adapter or linker
oligonucleotides may also be attached
to target DNA fragments to facilitate
insertion into the vector. These vector
and adapter sequences are sequenced
concomitantly with the target, or
insert, sequence and represent
contamination ~ which  must  be
removed from the dataset prior to
analysis. Removal of such
contamination can be accomplished
by screening the dataset against the
known sequence of the vector and
adapter used to generate the data.
However, often in the case of public
or collaborator datasets, information
regarding these contaminant
sequences may be incorrect or absent,
resulting in an incomplete screening.

We’ve created a piece of software,
VecFinder, which is able to identify
the sequence of the vector and adapter
from the read sequences alone and
subsequently remove it This
alleviates the dependence on the
library creators to provide the vector
and adapter sequences used for the
library. It also automates the
previously manual task of identifying
and screening the adapter or linker
sequence, which can be tedious and
time-consuming

Accomplishments

— Reduce reliance on knowledge of vector
and adapter sequences used to generate a
dataset

—Eliminate need for manual identification
of contaminant sequences

—Increase automation and robustness of
genome assembly and EST/cDNA
pipelines

—Improve genome assembly quality by
enabling cleaner datasets
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VeC I:I n d er and adapter sequence from genomic datasets

Michael Yu Zhang, Hank Tu, Harris Shapiro, Darren Platt

Algorithm Overview

K-mer freq uency an alysis We take advantage of the contrast in k-mer frequency between the vector and the insert to pinpoint
the vector/insert junction for each read.

The VecFinder algorithm is based on the

frequencies within a sequencing dataset.

analysis of subsequence, or k-mer, Eggﬂéard%l sTerritr\ —Insert k-mers: lower frequencies (~1-100)

The same vector/adapter sequence is present
in nearly every read, while the insert
sequence is relatively unique. Accordingly,
the comers from the vector sequence are
found at much higher frequencies in the
dataset than the k-mers from the inserts.

—Subsequence (8bp k-mer) frequency signature
—Vector/adapter k-mers: higher frequencies

Read-based

Library k-mer freg. histogram Plot of library k-mer fregs. along

Insert k-mers read sequence

# of k-mers with
given freq.
k-mer

freq

Vector k-mers
Vector k-mers
II. : Insert k-mers

k-mer freq. read sequence

—Common vector sequence
—Unique insert sequence

Calculate vector/insert boundaries

Select n reads to represent the entire dataset for
identifying the vector sequence, where n is chosen to
limit the runtime of the program. For each read in
the subset, identify the suspected vector/adapter
sequence for the read using the following procedure.

1. K-mer Frequency Array

Generate a k-mer frequency array using the
dataset frequencies
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3. Interval Differential Array

Create an array containing the difference between every pair of k-mers separated by a
given interval in the K-mer Frequency Array

Use interval equal to the k-mer size to maximize difference at the vector/insert boundary
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5. Calculate the index of the read corresponding to the beginning or end of the insert
Add 2 * k-mer size-1(2*8-1=17) to:
— Local minima in the 5* half of the read to find the 5’ insert start coordinate
— Local maxima in the 5” half of the read to find the 3” insert end coordinate (if applicable)

2. Suppress low complexity k-mers
—Homo-polymer runs (AAAAAAAA) have elevated frequencies
which mimic that of the vector signature.
Set the frequency of every k-mer which contains a
base of the homopolymer to zero
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Identify and remove contaminant sequence

1. Generate a list of candidate vector sequences from the selected list of n reads, one for
each sequencing direction

2. Find a consensus vector/adapter sequence using multiple alignment

—"Multiple sequence alignment with hierarchical clustering"
F. CORPET, 1988, Nucl. Acids Res., 16 (22), 10881-10890

—Generate a forward and a reverse vector consensus
3. Use megablast to find the insert boundaries for every read
4. Remove the sequence from the ends of the read to the insert boundaries
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