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The closest-neighbor trimming method: A resampling algorithm for
nucleotide sequence datasets

KOUKI YONEZAWA" MANABU IGARASHI'"
KIMIHITO ITO'T

Recently a large number of nucleotide sequences of various pathogens are available in public databases. The growth of the
datasets has resulted in an enormous increase in computational costs. Moreover, due to differences in surveillance activities, the
number of sequences found in databases varies from one country to another and from year to year. Therefore it is important to
study resampling methods to reduce the sampling bias. In this paper we propose a novel algorithm—called the closest-neighbor
trimming method—that resamples a given number of sequences from a large nucleotide sequence dataset. We compare the
performance of the proposed algorithm with other algorithms by using the nucleotide sequences of human H3N2 influenza
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0. Set the subset of leaves V'« V,

the subset of edges £’ « E, and
the set of edge lengths ("« /.

1. While['|>n=m do the following:

1-1. Find a pair of neighbors v, w and their common parent 3
with the shortest distance among all the pair of neighbors, that is,
Olu,v)+ ' u,w min O V)W
(w)+ £ (ww)=, min_ {e(wv)+ (0w},
1-2.1f v is further from 7 than w, then V'« ¥"/{v},
Otherwise V'« 1"/ {w}.
Suppose that v is removed.
1-3. Let u, bc another node connected with 2.
Modlny E',and (' so that the resulting tree G'=(V" JE') is bmary that is,

t’(um_,u) E(um,,u)% (u w) E«FE u{ }/{( u u w} and V’<—V’/{u}‘

2. Return " as the result of resampling.

X 1 CNT O#la—F

Figure 1 Pseudo-code of CNT.
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Figure 2 Distribution of isolation years of the original dataset.
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Figure 3 Distribution of isolated countries in the dataset.
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Figure 3 Change of I(D; R) according to the resampling.
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Figure 4 Change of the distributions of isolation

years according to the resampling.
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Figure 5 Changes of the standard deviations of isolation years.
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Table 1 Execution times of the resampling algorithms.

algorithm

CNT ZAS05 NHC kMC

Constructing a distance

. 183 183 183 183
matrix
Constructing a tree 1,072 1,072 0 0
Resampling 54 2,011 198 1
Reconstructing a tree 16 16 16 16
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Phylogenetic tree constructed from the original
dataset.
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Figure 7 Distribution of isolation countries of 1,000 sequences
resampled by CNT.
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