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SENDBS computes average nucleotide
substitutions within and between
populations under the standard neutral
theory of molecular evolution and assigns a
test statistic to each pair of species. Average
nucleotide substitutions between
populations are approximated by the
frequency-weighted average of nucleotide
differences at single loci. The multilocus
context is taken into account by modeling
the site-specific variation of
transition/transversion ratios as a function
of the number of pairs of homologous sites.
SENDBS is highly parameter-sensitive and
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calculates correctly the parameter values
that optimally fit the observed data. It also
computes the standard error of average
nucleotide substitutions. SENDBS computes
the standard error of the average nucleotide
substitutions in a similar way as Nei and Jin
(1987) did, using a bootstrap method.
SENDBS does not rely on the assumption
that the loci are selectively neutral, since
the evolution of all loci is modeled
simultaneously. SENDBS computes standard
errors of average nucleotide substitutions
with a bootstrap method by resampling
sites, which is different from Nei and Jin's
method. Also, sensbs constructs a
population tree with a neighbor-joining
method. SENSBS Description: SENSBS
computes average nucleotide substitution
rates between species and reconstructs a
neighbor-joining tree. SENSBS is a
successor of the program Kishino-Hasegawa
(KH) that was developed and is maintained



by Koike et al. (1997). It is based on a
coalescent model that takes account of the
multilocus context. It computes average
nucleotide substitution rates between
species and reconstructs a neighbor-joining
tree. It is thus a suitable alternative to the
software RAXML (Stamatakis 2006) if you
are interested in calculating average
nucleotide substitution rates. Note that
SENSBS does not fit the assumptions made
by KH, which might cause the reconstructed
tree to differ. Also, sensbs requires a data
file that contains, for each pair of species,
the coding sequences that compose the
sequences used to calculate average
nucleotide substitution rates. Get SENSBS
and give it a try!Transitional Students As
expected, this year’s transition to high
school life has been extremely challenging.
Whether it be the changes in your schedule,
workload, or how you're viewed by your
classmates, there are many things that can



be difficult to adjust to as a senior. The
transition can seem
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Students are using the Internet to search for
academic information. They are using
services such as GOOGLE to quickly find
general, broad information about a
particular topic. Students are using various
methods to create a personal identity for
themselves online. What is the basis for this
phenomenon, and how should students use
the Internet? Also, what are the benefits of
using the Internet, and what are the risks?
ETHICS AND THE INTERNET: DIALOGUE
WITH MATHEMATICS: "University of the
People at Montana State University,
Alberquerque, New Mexico" Online home of
B. A. Boske and A. Hewlett is the Internet



home of "The University of the People at
Montana State University," Alberquerque,
New Mexico. "MTU is the first and only
institution of higher education in the United
States to offer an entire program of study,
or 'curriculum,' online, with no campus and
no traditional campus activities. As a
'‘University of the People' offering an
alternative to the traditional university, it
uses a hybrid of distance learning and
traditional face-to-face courses. The
teaching format gives students the
opportunity to live and learn through online
interaction and participation with a staff of
faculty and others who are part of the same
community of academics, students, and staff
at MTU." (www.mtu.edu) "The University of
the People works toward becoming a fully
accredited, fully online, highly interactive
university. By 2011, the University will be
among the most highly ranked institutions of
higher education in the United States."



(MTU Commitment Statement). E-mail for a
full listing of courses at the university and
request an application. (06/99)
ETHROPTIONS - Center for Integrity in
Technology, Intermediary, & Research
(ITEIR) Description: The Center for Integrity
in Technology, Intermediary, & Research
provides quality, educational, research, and
training opportunities for developing and
experienced entrepreneurs and researchers.
The Center offers an in-depth look at
cutting-edge research and development in
technology, science, engineering, and
business. The Center connects leading-edge
researchers with the technology business
community, and the broader business
community with talented young people and
research and entrepreneurial ventures. The
Center helps strengthen the quality and
economic impact of the Commonwealth by
helping strengthen and support the quality
and economic impact of the Commonwealth.



Core programs of the Center include the
following: A "Tech Mentor" program
provides young technical entrepreneurs with
mentoring opportunities to foster new
business models 2edcleO1e8



SENDBS

SENDBS computes average nucleotide
substitutions within and between
populations. SENDBS is useful for species-
level studies, such as the phylogenetic
analysis of HIV subtypes, identification of
migration events between genetically
distinct populations or detection of
diversitying selection. SENDBS uses a
method of computing standard errors of
average nucleotide substitutions developed
by Nei and Jin (1987) and implemented in
the program SITES. When multiple
sequences of the same species are
compared, SENDBS computes an average
per-site sequence divergence, taking into
account the length and frequency of
different bases at each site. However,
SENDBS uses a bootstrap method to
compute standard errors of average
nucleotide substitutions. SENDBS performs



statistical tests to detect whether or not the
difference between two populations is
statistically significant. If the test statistic is
small (e.g. 1.0), then the difference is
significantly different from zero; otherwise,
it is not significantly different from zero.
SENDBS can either (1) construct a
neighbor-joining population tree or (2)
compute average nucleotide substitutions
between populations by resampling the
sites. If we choose resampling, SENDBS
uses the following two sampling methods,
referred to as the "per-site resampling
method" and the "bootstrap resampling
method", respectively. In the per-site
resampling method, sites are resampled
with replacement so that the total number of
sites is equal to the original number of sites.
On the other hand, in the bootstrap
resampling method, sites are resampled
without replacement so that the number of
sites per population is equal to the original



number of sites. In addition, SENDBS can be
used in both unrooted and rooted tree
formats. SENDBS does not assume that the
data is unrooted or rooted. When the data is
rooted, the population tree will be displayed
as a rooted tree. When the data is unrooted,
it will be displayed as an unrooted tree. In
the per-site resampling method, the number
of resampled sites is determined by the
following parameters: maxsites - maximum
number of sites to be used for resampling nc
- number of populations to be compared The
results of resampling for the per-site
resampling method are based on the
program SITES version 2.01, which is found
at
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What's New in the SENDBS?

SENDBS computes average nucleotide
substitutions within and between
populations under the Kimura two-
parameter (K2P) model. K2P uses a constant
nonsynonymous substitution rate and a
variable transition/transversion rate. When
estimating divergence time, SENDBS
assumes that the change in the synonymous
substitution rate is negligible and that there
are no change in population size. SENDBS
provides average number of nucleotide
substitutions per site (using K2P), average
number of nucleotide substitutions per
synonymous site (using K2P), average
number of nucleotide substitutions per
nonsynonymous site (using K2P), average
number of nucleotide substitutions per
synonymous site under the K2P model and
maximum likelihood (ML) estimates of the
substitution rate (using the K2P model) with



their standard errors. SENDBS also provides
a file of the average number of nucleotide
substitutions per site and maximum
likelihood estimates of the substitution rate
as a population tree. The population tree
was computed using the neighbor-joining
method implemented in PAUP\*. SENDBS
has 3 categories of data inputs: Tree file
(stored as the SENDBS data file): a list of
characters, a list of vectors and two integer
vectors for tree length and population sizes,
respectively. Mutation rate file (stored as
the SENDBS data file): a list of characters
with the names of the branch lengths, which
is necessary for the estimation of
substitution rate (K2P model). Population
file (stored as a SENDBS data file): a list of
characters, a list of vectors and an integer
vector for population size, respectively.
SENDBS provides the following outputs:
Output File: a SENDBS data file containing
the above-mentioned information. Average



number of nucleotide substitutions per site
(using K2P model): the average number of
nucleotide substitutions per site (assuming
the K2P model) between two populations.
Average number of nucleotide substitutions
per synonymous site (using K2P model): the
average number of nucleotide substitutions
per synonymous site between two
populations. Average number of nucleotide
substitutions per nonsynonymous site (using
K2P model): the average number of
nucleotide substitutions per nonsynonymous
site between two populations. Average
number of nucleotide substitutions per
synonymous site (using K2P model) and
maximum likelihood estimates of the
substitution rate (using the K2P model): the
average number of nucleotide substitutions
per synonymous site and maximum
likelihood estimates of the substitution rate
(using the K2P model) between two
populations. Pairwise Substitution



Calculations: SENDBS computes the number
of nucleotide substitutions from each
population pair and computes the average of
these numbers. Therefore, SENDBS does
not distinguish between changes in the
nonsyn



System Requirements For SENDBS:

CPU: Intel Core i5-3210M / AMD Ryzen 3
1200 GPU: NVIDIA GTX 970 / AMD RX 580
RAM: 8GB HDD: 45GB available space
Additional Notes: Please note that the game
is still in development and performance may
vary slightly depending on your
configuration. The game will be updated
every time we add a new map. If the game
crashes, there may be a problem with the
script and we need to do more testing to fix
it. To support the
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