Installing bowtie2
First, we need to install bowtie2 on the lab computer.

Last login: Thu Sep 26 09:13:35 on ttys000
189:~ kramseylab$ /usr/bin/ruby -e "$(curl -fsSL https://raw.githubusercontent.com/Homebrew/install/master/install)"
==> This script will install:
/usr/local/bin/brew
/usr/local/share/doc/homebrew
/usr/local/share/man/man1/brew.1
/usr/local/share/zsh/site-functions/_brew
/usr/local/etc/bash_completion.d/brew
/usr/local/Homebrew
==> The following new directories will be created:
/usr/local/bin
/usr/local/etc
/usr/local/include
/usr/local/lib
/usr/local/sbin
/usr/local/share
/usr/local/var
/usr/local/opt
/usr/local/share/zsh
/usr/local/share/zsh/site-functions
/usr/local/var/homebrew
/usr/local/var/homebrew/linked
/usr/local/Cellar
/usr/local/Caskroom
/usr/local/Homebrew
/usr/local/Frameworks
==> The Xcode Command Line Tools will be installed.

Press RETURN to continue or any other key to abort
==> /usr/bin/sudo /bin/mkdir -p /usr/local/bin /usr/local/etc /usr/local/include /usr/local/lib /usr/local/sbin /usr/local/share /usr/local/var /usr/local/opt /usr/local/share/zsh /usr/local/share/zsh/site-functions /usr/local/var/homebrew /usr/local/var/homebrew/linked /usr/local/Cellar /usr/local/Caskroom /usr/local/Homebrew /usr/local/Frameworks
Password:
==> /usr/bin/sudo /bin/chmod g+rwx /usr/local/bin /usr/local/etc /usr/local/include /usr/local/lib /usr/local/sbin /usr/local/share /usr/local/var /usr/local/opt /usr/local/share/zsh /usr/local/share/zsh/site-functions /usr/local/var/homebrew /usr/local/var/homebrew/linked /usr/local/Cellar /usr/local/Caskroom /usr/local/Homebrew /usr/local/Frameworks
==> /usr/bin/sudo /bin/chmod 755 /usr/local/share/zsh /usr/local/share/zsh/site-functions
==> /usr/bin/sudo /usr/sbin/chown kramseylab /usr/local/bin /usr/local/etc /usr/local/include /usr/local/lib /usr/local/sbin /usr/local/share /usr/local/var /usr/local/opt /usr/local/share/zsh /usr/local/share/zsh/site-functions /usr/local/var/homebrew /usr/local/var/homebrew/linked /usr/local/Cellar /usr/local/Caskroom /usr/local/Homebrew /usr/local/Frameworks
==> /usr/bin/sudo /usr/bin/chgrp admin /usr/local/bin /usr/local/etc /usr/local/include /usr/local/lib /usr/local/sbin /usr/local/share /usr/local/var /usr/local/opt /usr/local/share/zsh /usr/local/share/zsh/site-functions /usr/local/var/homebrew /usr/local/var/homebrew/linked /usr/local/Cellar /usr/local/Caskroom /usr/local/Homebrew /usr/local/Frameworks
==> /usr/bin/sudo /bin/mkdir -p /Users/kramseylab/Library/Caches/Homebrew
==> /usr/bin/sudo /bin/chmod g+rwx /Users/kramseylab/Library/Caches/Homebrew
==> /usr/bin/sudo /usr/sbin/chown kramseylab /Users/kramseylab/Library/Caches/Homebrew
==> Searching online for the Command Line Tools
==> /usr/bin/sudo /usr/bin/touch /tmp/.com.apple.dt.CommandLineTools.installondemand.in-progress
==> Installing Command Line Tools (macOS Mojave version 10.14) for Xcode-10.3
==> /usr/bin/sudo /usr/sbin/softwareupdate -i Command\ Line\ Tools\ (macOS\ Mojave\ version\ 10.14)\ for\ Xcode-10.3
Software Update Tool


Downloading Command Line Tools (macOS Mojave version 10.14) for Xcode
Downloaded Command Line Tools (macOS Mojave version 10.14) for Xcode
Installing Command Line Tools (macOS Mojave version 10.14) for Xcode
Done with Command Line Tools (macOS Mojave version 10.14) for Xcode
Done.
==> /usr/bin/sudo /bin/rm -f /tmp/.com.apple.dt.CommandLineTools.installondemand.in-progress
==> /usr/bin/sudo /usr/bin/xcode-select --switch /Library/Developer/CommandLineTools
==> Downloading and installing Homebrew...
remote: Enumerating objects: 37, done.
remote: Counting objects: 100% (37/37), done.
remote: Compressing objects: 100% (36/36), done.
remote: Total 126321 (delta 18), reused 4 (delta 1), pack-reused 126284
Receiving objects: 100% (126321/126321), 30.02 MiB | 14.55 MiB/s, done.
Resolving deltas: 100% (92591/92591), done.
From https://github.com/Homebrew/brew
 * [new branch]      master     -> origin/master
 * [new tag]         0.1        -> 0.1
 * [new tag]         0.2        -> 0.2
 * [new tag]         0.3        -> 0.3
 * [new tag]         0.4        -> 0.4
 * [new tag]         0.5        -> 0.5
 * [new tag]         0.6        -> 0.6
 * [new tag]         0.7        -> 0.7
 * [new tag]         0.7.1      -> 0.7.1
 * [new tag]         0.8        -> 0.8
 * [new tag]         0.8.1      -> 0.8.1
 * [new tag]         0.9        -> 0.9
 * [new tag]         0.9.1      -> 0.9.1
 * [new tag]         0.9.2      -> 0.9.2
 * [new tag]         0.9.3      -> 0.9.3
 * [new tag]         0.9.4      -> 0.9.4
 * [new tag]         0.9.5      -> 0.9.5
 * [new tag]         0.9.8      -> 0.9.8
 * [new tag]         0.9.9      -> 0.9.9
 * [new tag]         1.0.0      -> 1.0.0
 * [new tag]         1.0.1      -> 1.0.1
 * [new tag]         1.0.2      -> 1.0.2
 * [new tag]         1.0.3      -> 1.0.3
 * [new tag]         1.0.4      -> 1.0.4
 * [new tag]         1.0.5      -> 1.0.5
 * [new tag]         1.0.6      -> 1.0.6
 * [new tag]         1.0.7      -> 1.0.7
 * [new tag]         1.0.8      -> 1.0.8
 * [new tag]         1.0.9      -> 1.0.9
 * [new tag]         1.1.0      -> 1.1.0
 * [new tag]         1.1.1      -> 1.1.1
 * [new tag]         1.1.10     -> 1.1.10
 * [new tag]         1.1.11     -> 1.1.11
 * [new tag]         1.1.12     -> 1.1.12
 * [new tag]         1.1.13     -> 1.1.13
 * [new tag]         1.1.2      -> 1.1.2
 * [new tag]         1.1.3      -> 1.1.3
 * [new tag]         1.1.4      -> 1.1.4
 * [new tag]         1.1.5      -> 1.1.5
 * [new tag]         1.1.6      -> 1.1.6
 * [new tag]         1.1.7      -> 1.1.7
 * [new tag]         1.1.8      -> 1.1.8
 * [new tag]         1.1.9      -> 1.1.9
 * [new tag]         1.2.0      -> 1.2.0
 * [new tag]         1.2.1      -> 1.2.1
 * [new tag]         1.2.2      -> 1.2.2
 * [new tag]         1.2.3      -> 1.2.3
 * [new tag]         1.2.4      -> 1.2.4
 * [new tag]         1.2.5      -> 1.2.5
 * [new tag]         1.2.6      -> 1.2.6
 * [new tag]         1.3.0      -> 1.3.0
 * [new tag]         1.3.1      -> 1.3.1
 * [new tag]         1.3.2      -> 1.3.2
 * [new tag]         1.3.3      -> 1.3.3
 * [new tag]         1.3.4      -> 1.3.4
 * [new tag]         1.3.5      -> 1.3.5
 * [new tag]         1.3.6      -> 1.3.6
 * [new tag]         1.3.7      -> 1.3.7
 * [new tag]         1.3.8      -> 1.3.8
 * [new tag]         1.3.9      -> 1.3.9
 * [new tag]         1.4.0      -> 1.4.0
 * [new tag]         1.4.1      -> 1.4.1
 * [new tag]         1.4.2      -> 1.4.2
 * [new tag]         1.4.3      -> 1.4.3
 * [new tag]         1.5.0      -> 1.5.0
 * [new tag]         1.5.1      -> 1.5.1
 * [new tag]         1.5.10     -> 1.5.10
 * [new tag]         1.5.11     -> 1.5.11
 * [new tag]         1.5.12     -> 1.5.12
 * [new tag]         1.5.13     -> 1.5.13
 * [new tag]         1.5.14     -> 1.5.14
 * [new tag]         1.5.2      -> 1.5.2
 * [new tag]         1.5.3      -> 1.5.3
 * [new tag]         1.5.4      -> 1.5.4
 * [new tag]         1.5.5      -> 1.5.5
 * [new tag]         1.5.6      -> 1.5.6
 * [new tag]         1.5.7      -> 1.5.7
 * [new tag]         1.5.8      -> 1.5.8
 * [new tag]         1.5.9      -> 1.5.9
 * [new tag]         1.6.0      -> 1.6.0
 * [new tag]         1.6.1      -> 1.6.1
 * [new tag]         1.6.10     -> 1.6.10
 * [new tag]         1.6.11     -> 1.6.11
 * [new tag]         1.6.12     -> 1.6.12
 * [new tag]         1.6.13     -> 1.6.13
 * [new tag]         1.6.14     -> 1.6.14
 * [new tag]         1.6.15     -> 1.6.15
 * [new tag]         1.6.16     -> 1.6.16
 * [new tag]         1.6.17     -> 1.6.17
 * [new tag]         1.6.2      -> 1.6.2
 * [new tag]         1.6.3      -> 1.6.3
 * [new tag]         1.6.4      -> 1.6.4
 * [new tag]         1.6.5      -> 1.6.5
 * [new tag]         1.6.6      -> 1.6.6
 * [new tag]         1.6.7      -> 1.6.7
 * [new tag]         1.6.8      -> 1.6.8
 * [new tag]         1.6.9      -> 1.6.9
 * [new tag]         1.7.0      -> 1.7.0
 * [new tag]         1.7.1      -> 1.7.1
 * [new tag]         1.7.2      -> 1.7.2
 * [new tag]         1.7.3      -> 1.7.3
 * [new tag]         1.7.4      -> 1.7.4
 * [new tag]         1.7.5      -> 1.7.5
 * [new tag]         1.7.6      -> 1.7.6
 * [new tag]         1.7.7      -> 1.7.7
 * [new tag]         1.8.0      -> 1.8.0
 * [new tag]         1.8.1      -> 1.8.1
 * [new tag]         1.8.2      -> 1.8.2
 * [new tag]         1.8.3      -> 1.8.3
 * [new tag]         1.8.4      -> 1.8.4
 * [new tag]         1.8.5      -> 1.8.5
 * [new tag]         1.8.6      -> 1.8.6
 * [new tag]         1.9.0      -> 1.9.0
 * [new tag]         1.9.1      -> 1.9.1
 * [new tag]         1.9.2      -> 1.9.2
 * [new tag]         1.9.3      -> 1.9.3
 * [new tag]         2.0.0      -> 2.0.0
 * [new tag]         2.0.1      -> 2.0.1
 * [new tag]         2.0.2      -> 2.0.2
 * [new tag]         2.0.3      -> 2.0.3
 * [new tag]         2.0.4      -> 2.0.4
 * [new tag]         2.0.5      -> 2.0.5
 * [new tag]         2.0.6      -> 2.0.6
 * [new tag]         2.1.0      -> 2.1.0
 * [new tag]         2.1.1      -> 2.1.1
 * [new tag]         2.1.10     -> 2.1.10
 * [new tag]         2.1.11     -> 2.1.11
 * [new tag]         2.1.2      -> 2.1.2
 * [new tag]         2.1.3      -> 2.1.3
 * [new tag]         2.1.4      -> 2.1.4
 * [new tag]         2.1.5      -> 2.1.5
 * [new tag]         2.1.6      -> 2.1.6
 * [new tag]         2.1.7      -> 2.1.7
 * [new tag]         2.1.8      -> 2.1.8
 * [new tag]         2.1.9      -> 2.1.9
HEAD is now at 749b6ded7 Merge pull request #6491 from dawidd6/create-perl
==> Homebrew is run entirely by unpaid volunteers. Please consider donating:
  https://github.com/Homebrew/brew#donations
==> Tapping homebrew/core
Cloning into '/usr/local/Homebrew/Library/Taps/homebrew/homebrew-core'...
remote: Enumerating objects: 5039, done.
remote: Counting objects: 100% (5039/5039), done.
remote: Compressing objects: 100% (4839/4839), done.
remote: Total 5039 (delta 46), reused 574 (delta 9), pack-reused 0
Receiving objects: 100% (5039/5039), 4.02 MiB | 12.66 MiB/s, done.
Resolving deltas: 100% (46/46), done.
Tapped 2 commands and 4827 formulae (5,080 files, 12.5MB).
Already up-to-date.
==> Installation successful!

==> Homebrew has enabled anonymous aggregate formulae and cask analytics.
Read the analytics documentation (and how to opt-out) here:
  https://docs.brew.sh/Analytics

==> Homebrew is run entirely by unpaid volunteers. Please consider donating:
  https://github.com/Homebrew/brew#donations
==> Next steps:
- Run `brew help` to get started
- Further documentation: 
    https://docs.brew.sh
189:~ kramseylab$ bottle
-bash: bottle: command not found
189:~ kramseylab$ brew search bowtie2
==> Formulae
bowtie2
189:~ kramseylab$ brew install bowtie2
==> Installing dependencies for bowtie2: gdbm, openssl@1.1, readline, sqlite, xz, python and tbb
==> Installing bowtie2 dependency: gdbm
==> Downloading https://homebrew.bintray.com/bottles/gdbm-1.18.1.mojave.bottle.1.tar.gz
######################################################################## 100.0%
==> Pouring gdbm-1.18.1.mojave.bottle.1.tar.gz
🍺  /usr/local/Cellar/gdbm/1.18.1: 20 files, 586.8KB
==> Installing bowtie2 dependency: openssl@1.1
==> Downloading https://homebrew.bintray.com/bottles/openssl@1.1-1.1.1d.mojave.bottle.tar.gz
==> Downloading from https://akamai.bintray.com/10/104ef018b7bb8fcc49f57e5a60359a28a02d480d85a959e6141394b0571cbb28?__gda__=exp=1569592652~hmac=2059a9aa74bdbf3b770b0ed619b3575ae60a4f1627e2cb358d0aae7b4760940b&response-content-dispo
######################################################################## 100.0%
==> Pouring openssl@1.1-1.1.1d.mojave.bottle.tar.gz
==> Caveats
A CA file has been bootstrapped using certificates from the system
keychain. To add additional certificates, place .pem files in
  /usr/local/etc/openssl@1.1/certs

and run
  /usr/local/opt/openssl@1.1/bin/c_rehash

openssl@1.1 is keg-only, which means it was not symlinked into /usr/local,
because openssl/libressl is provided by macOS so don't link an incompatible version.

If you need to have openssl@1.1 first in your PATH run:
  echo 'export PATH="/usr/local/opt/openssl@1.1/bin:$PATH"' >> ~/.bash_profile

For compilers to find openssl@1.1 you may need to set:
  export LDFLAGS="-L/usr/local/opt/openssl@1.1/lib"
  export CPPFLAGS="-I/usr/local/opt/openssl@1.1/include"

==> Summary
🍺  /usr/local/Cellar/openssl@1.1/1.1.1d: 7,983 files, 17.9MB
==> Installing bowtie2 dependency: readline
==> Downloading https://homebrew.bintray.com/bottles/readline-8.0.1.mojave.bottle.tar.gz
==> Downloading from https://akamai.bintray.com/3c/3c754391e9d243835811d128771ca0f1a565024100fd2c2871534353d46aaf0e?__gda__=exp=1569592659~hmac=04b8ce7cc55345843f1971614ac30ea3bc7156ebac3dd0d26ff997f3fab693d1&response-content-dispo
######################################################################## 100.0%
==> Pouring readline-8.0.1.mojave.bottle.tar.gz
==> Caveats
readline is keg-only, which means it was not symlinked into /usr/local,
because macOS provides the BSD libedit library, which shadows libreadline.
In order to prevent conflicts when programs look for libreadline we are
defaulting this GNU Readline installation to keg-only.

For compilers to find readline you may need to set:
  export LDFLAGS="-L/usr/local/opt/readline/lib"
  export CPPFLAGS="-I/usr/local/opt/readline/include"

==> Summary
🍺  /usr/local/Cellar/readline/8.0.1: 48 files, 1.5MB
==> Installing bowtie2 dependency: sqlite
==> Downloading https://homebrew.bintray.com/bottles/sqlite-3.29.0.mojave.bottle.tar.gz
==> Downloading from https://akamai.bintray.com/5f/5f2f8f36a8d13733b0374ac39bdcd32dea10315e7442b9bb9942465487cb7811?__gda__=exp=1569592661~hmac=8e1c1713d6618b3c517e5f944434533f20ead9c9835285aef7fc6e7e22c8db61&response-content-dispo
######################################################################## 100.0%
==> Pouring sqlite-3.29.0.mojave.bottle.tar.gz
==> Caveats
sqlite is keg-only, which means it was not symlinked into /usr/local,
because macOS provides an older sqlite3.

If you need to have sqlite first in your PATH run:
  echo 'export PATH="/usr/local/opt/sqlite/bin:$PATH"' >> ~/.bash_profile

For compilers to find sqlite you may need to set:
  export LDFLAGS="-L/usr/local/opt/sqlite/lib"
  export CPPFLAGS="-I/usr/local/opt/sqlite/include"

==> Summary
🍺  /usr/local/Cellar/sqlite/3.29.0: 11 files, 3.9MB
==> Installing bowtie2 dependency: xz
==> Downloading https://homebrew.bintray.com/bottles/xz-5.2.4.mojave.bottle.tar.gz
==> Downloading from https://akamai.bintray.com/01/010667293df282c8bceede3bcd36953dd57c56cef608d09a5b50694ab7d4b96b?__gda__=exp=1569592662~hmac=9b53ef8e3cde069e05ee859e64d531a5a21517a7589e303c801d2a0fd8c20c48&response-content-dispo
######################################################################## 100.0%
==> Pouring xz-5.2.4.mojave.bottle.tar.gz
🍺  /usr/local/Cellar/xz/5.2.4: 92 files, 1MB
==> Installing bowtie2 dependency: python
==> Downloading https://homebrew.bintray.com/bottles/python-3.7.4_1.mojave.bottle.tar.gz
==> Downloading from https://akamai.bintray.com/a1/a1283e332d0754e450a7e46a1e1b0df2f1ba6b18a9540db9b2da07bb6b7b1ec1?__gda__=exp=1569592664~hmac=18d4b3834d4e6f68f8cc17f7cc154ed93bcb4c512f1181175a20ab069bc14a0e&response-content-dispo
######################################################################## 100.0%
==> Pouring python-3.7.4_1.mojave.bottle.tar.gz
==> /usr/local/Cellar/python/3.7.4_1/bin/python3 -s setup.py --no-user-cfg install --force --verbose --install-scripts=/usr/local/Cellar/python/3.7.4_1/bin --install-lib=/usr/local/lib/python3.7/site-packages --single-version-exter
==> /usr/local/Cellar/python/3.7.4_1/bin/python3 -s setup.py --no-user-cfg install --force --verbose --install-scripts=/usr/local/Cellar/python/3.7.4_1/bin --install-lib=/usr/local/lib/python3.7/site-packages --single-version-exter
==> /usr/local/Cellar/python/3.7.4_1/bin/python3 -s setup.py --no-user-cfg install --force --verbose --install-scripts=/usr/local/Cellar/python/3.7.4_1/bin --install-lib=/usr/local/lib/python3.7/site-packages --single-version-exter
==> Caveats
Python has been installed as
  /usr/local/bin/python3

Unversioned symlinks `python`, `python-config`, `pip` etc. pointing to
`python3`, `python3-config`, `pip3` etc., respectively, have been installed into
  /usr/local/opt/python/libexec/bin

If you need Homebrew's Python 2.7 run
  brew install python@2

You can install Python packages with
  pip3 install <package>
They will install into the site-package directory
  /usr/local/lib/python3.7/site-packages

See: https://docs.brew.sh/Homebrew-and-Python
==> Summary
🍺  /usr/local/Cellar/python/3.7.4_1: 3,865 files, 60MB
==> Installing bowtie2 dependency: tbb
==> Downloading https://homebrew.bintray.com/bottles/tbb-2019_U8.mojave.bottle.tar.gz
==> Downloading from https://akamai.bintray.com/9f/9f6f9d2a00fde898b8c221e4697ba83e8af8fb79bf8ab2bf7d69870b54d68bb2?__gda__=exp=1569592671~hmac=df14d1aeb680bc66b98fb4b8a7140a3340dde2aec25fcc7918673ed8a057aed0&response-content-dispo
######################################################################## 100.0%
==> Pouring tbb-2019_U8.mojave.bottle.tar.gz
🍺  /usr/local/Cellar/tbb/2019_U8: 138 files, 2.8MB
==> Installing bowtie2
==> Downloading https://homebrew.bintray.com/bottles/bowtie2-2.3.5.1.mojave.bottle.tar.gz
==> Downloading from https://akamai.bintray.com/d7/d7d7155e0021c3907424e52f556314129eb214fd703c88e3c164c511ec669a73?__gda__=exp=1569592673~hmac=7b3eaae12af2d673a7e5df1057587b56fdf94ac76453d265d5bfcb128e1b0556&response-content-dispo
######################################################################## 100.0%
==> Pouring bowtie2-2.3.5.1.mojave.bottle.tar.gz
🍺  /usr/local/Cellar/bowtie2/2.3.5.1: 79 files, 24.1MB
==> Caveats
==> openssl@1.1
A CA file has been bootstrapped using certificates from the system
keychain. To add additional certificates, place .pem files in
  /usr/local/etc/openssl@1.1/certs

and run
  /usr/local/opt/openssl@1.1/bin/c_rehash

openssl@1.1 is keg-only, which means it was not symlinked into /usr/local,
because openssl/libressl is provided by macOS so don't link an incompatible version.

If you need to have openssl@1.1 first in your PATH run:
  echo 'export PATH="/usr/local/opt/openssl@1.1/bin:$PATH"' >> ~/.bash_profile

For compilers to find openssl@1.1 you may need to set:
  export LDFLAGS="-L/usr/local/opt/openssl@1.1/lib"
  export CPPFLAGS="-I/usr/local/opt/openssl@1.1/include"

==> readline
readline is keg-only, which means it was not symlinked into /usr/local,
because macOS provides the BSD libedit library, which shadows libreadline.
In order to prevent conflicts when programs look for libreadline we are
defaulting this GNU Readline installation to keg-only.

For compilers to find readline you may need to set:
  export LDFLAGS="-L/usr/local/opt/readline/lib"
  export CPPFLAGS="-I/usr/local/opt/readline/include"

==> sqlite
sqlite is keg-only, which means it was not symlinked into /usr/local,
because macOS provides an older sqlite3.

If you need to have sqlite first in your PATH run:
  echo 'export PATH="/usr/local/opt/sqlite/bin:$PATH"' >> ~/.bash_profile

For compilers to find sqlite you may need to set:
  export LDFLAGS="-L/usr/local/opt/sqlite/lib"
  export CPPFLAGS="-I/usr/local/opt/sqlite/include"

==> python
Python has been installed as
  /usr/local/bin/python3

Unversioned symlinks `python`, `python-config`, `pip` etc. pointing to
`python3`, `python3-config`, `pip3` etc., respectively, have been installed into
  /usr/local/opt/python/libexec/bin

If you need Homebrew's Python 2.7 run
  brew install python@2

You can install Python packages with
  pip3 install <package>
They will install into the site-package directory
  /usr/local/lib/python3.7/site-packages

See: https://docs.brew.sh/Homebrew-and-Python

Checking installation
189:~ kramseylab$ bowtie2
No index, query, or output file specified!
Bowtie 2 version 2.3.5.1 by Ben Langmead (langmea@cs.jhu.edu, www.cs.jhu.edu/~langmea)
Usage: 
  bowtie2 [options]* -x <bt2-idx> {-1 <m1> -2 <m2> | -U <r> | --interleaved <i> | -b <bam>} [-S <sam>]

  <bt2-idx>  Index filename prefix (minus trailing .X.bt2).
             NOTE: Bowtie 1 and Bowtie 2 indexes are not compatible.
  <m1>       Files with #1 mates, paired with files in <m2>.
             Could be gzip'ed (extension: .gz) or bzip2'ed (extension: .bz2).
  <m2>       Files with #2 mates, paired with files in <m1>.
             Could be gzip'ed (extension: .gz) or bzip2'ed (extension: .bz2).
  <r>        Files with unpaired reads.
             Could be gzip'ed (extension: .gz) or bzip2'ed (extension: .bz2).
  <i>        Files with interleaved paired-end FASTQ/FASTA reads
             Could be gzip'ed (extension: .gz) or bzip2'ed (extension: .bz2).
  <bam>      Files are unaligned BAM sorted by read name.
  <sam>      File for SAM output (default: stdout)

  <m1>, <m2>, <r> can be comma-separated lists (no whitespace) and can be
  specified many times.  E.g. '-U file1.fq,file2.fq -U file3.fq'.

Options (defaults in parentheses):

 Input:
  -q                 query input files are FASTQ .fq/.fastq (default)
  --tab5             query input files are TAB5 .tab5
  --tab6             query input files are TAB6 .tab6
  --qseq             query input files are in Illumina's qseq format
  -f                 query input files are (multi-)FASTA .fa/.mfa
  -r                 query input files are raw one-sequence-per-line
  -F k:<int>,i:<int> query input files are continuous FASTA where reads
                     are substrings (k-mers) extracted from a FASTA file <s>
                     and aligned at offsets 1, 1+i, 1+2i ... end of reference
  -c                 <m1>, <m2>, <r> are sequences themselves, not files
  -s/--skip <int>    skip the first <int> reads/pairs in the input (none)
  -u/--upto <int>    stop after first <int> reads/pairs (no limit)
  -5/--trim5 <int>   trim <int> bases from 5'/left end of reads (0)
  -3/--trim3 <int>   trim <int> bases from 3'/right end of reads (0)
  --trim-to [3:|5:]<int> trim reads exceeding <int> bases from either 3' or 5' end
                     If the read end is not specified then it defaults to 3 (0)
  --phred33          qualities are Phred+33 (default)
  --phred64          qualities are Phred+64
  --int-quals        qualities encoded as space-delimited integers

 Presets:                 Same as:
  For --end-to-end:
   --very-fast            -D 5 -R 1 -N 0 -L 22 -i S,0,2.50
   --fast                 -D 10 -R 2 -N 0 -L 22 -i S,0,2.50
   --sensitive            -D 15 -R 2 -N 0 -L 22 -i S,1,1.15 (default)
   --very-sensitive       -D 20 -R 3 -N 0 -L 20 -i S,1,0.50

  For --local:
   --very-fast-local      -D 5 -R 1 -N 0 -L 25 -i S,1,2.00
   --fast-local           -D 10 -R 2 -N 0 -L 22 -i S,1,1.75
   --sensitive-local      -D 15 -R 2 -N 0 -L 20 -i S,1,0.75 (default)
   --very-sensitive-local -D 20 -R 3 -N 0 -L 20 -i S,1,0.50

 Alignment:
  -N <int>           max # mismatches in seed alignment; can be 0 or 1 (0)
  -L <int>           length of seed substrings; must be >3, <32 (22)
  -i <func>          interval between seed substrings w/r/t read len (S,1,1.15)
  --n-ceil <func>    func for max # non-A/C/G/Ts permitted in aln (L,0,0.15)
  --dpad <int>       include <int> extra ref chars on sides of DP table (15)
  --gbar <int>       disallow gaps within <int> nucs of read extremes (4)
  --ignore-quals     treat all quality values as 30 on Phred scale (off)
  --nofw             do not align forward (original) version of read (off)
  --norc             do not align reverse-complement version of read (off)
  --no-1mm-upfront   do not allow 1 mismatch alignments before attempting to
                     scan for the optimal seeded alignments
  --end-to-end       entire read must align; no clipping (on)
   OR
  --local            local alignment; ends might be soft clipped (off)

 Scoring:
  --ma <int>         match bonus (0 for --end-to-end, 2 for --local) 
  --mp <int>         max penalty for mismatch; lower qual = lower penalty (6)
  --np <int>         penalty for non-A/C/G/Ts in read/ref (1)
  --rdg <int>,<int>  read gap open, extend penalties (5,3)
  --rfg <int>,<int>  reference gap open, extend penalties (5,3)
  --score-min <func> min acceptable alignment score w/r/t read length
                     (G,20,8 for local, L,-0.6,-0.6 for end-to-end)

 Reporting:
  (default)          look for multiple alignments, report best, with MAPQ
   OR
  -k <int>           report up to <int> alns per read; MAPQ not meaningful
   OR
  -a/--all           report all alignments; very slow, MAPQ not meaningful

 Effort:
  -D <int>           give up extending after <int> failed extends in a row (15)
  -R <int>           for reads w/ repetitive seeds, try <int> sets of seeds (2)

 Paired-end:
  -I/--minins <int>  minimum fragment length (0)
  -X/--maxins <int>  maximum fragment length (500)
  --fr/--rf/--ff     -1, -2 mates align fw/rev, rev/fw, fw/fw (--fr)
  --no-mixed         suppress unpaired alignments for paired reads
  --no-discordant    suppress discordant alignments for paired reads
  --dovetail         concordant when mates extend past each other
  --no-contain       not concordant when one mate alignment contains other
  --no-overlap       not concordant when mates overlap at all

 BAM:
  --align-paired-reads Bowtie2 will, by default, attempt to align unpaired BAM reads.
                     Use this option to align paired-end reads instead.
  --preserve-tags    Preserve tags from the original BAM record by
                     appending them to the end of the corresponding SAM output.

 Output:
  -t/--time          print wall-clock time taken by search phases
  --un <path>        write unpaired reads that didn't align to <path>
  --al <path>        write unpaired reads that aligned at least once to <path>
  --un-conc <path>   write pairs that didn't align concordantly to <path>
  --al-conc <path>   write pairs that aligned concordantly at least once to <path>
    (Note: for --un, --al, --un-conc, or --al-conc, add '-gz' to the option name, e.g.
    --un-gz <path>, to gzip compress output, or add '-bz2' to bzip2 compress output.)
  --quiet            print nothing to stderr except serious errors
  --met-file <path>  send metrics to file at <path> (off)
  --met-stderr       send metrics to stderr (off)
  --met <int>        report internal counters & metrics every <int> secs (1)
  --no-unal          suppress SAM records for unaligned reads
  --no-head          suppress header lines, i.e. lines starting with @
  --no-sq            suppress @SQ header lines
  --rg-id <text>     set read group id, reflected in @RG line and RG:Z: opt field
  --rg <text>        add <text> ("lab:value") to @RG line of SAM header.
                     Note: @RG line only printed when --rg-id is set.
  --omit-sec-seq     put '*' in SEQ and QUAL fields for secondary alignments.
  --sam-no-qname-trunc Suppress standard behavior of truncating readname at first whitespace 
                      at the expense of generating non-standard SAM.
  --xeq              Use '='/'X', instead of 'M,' to specify matches/mismatches in SAM record.
  --soft-clipped-unmapped-tlen Exclude soft-clipped bases when reporting TLEN

 Performance:
  -p/--threads <int> number of alignment threads to launch (1)
  --reorder          force SAM output order to match order of input reads
  --mm               use memory-mapped I/O for index; many 'bowtie's can share

 Other:
  --qc-filter        filter out reads that are bad according to QSEQ filter
  --seed <int>       seed for random number generator (0)
  --non-deterministic seed rand. gen. arbitrarily instead of using read attributes
  --version          print version information and quit
  -h/--help          print this usage message
(ERR): bowtie2-align exited with value 1

Now we have bowtie2 installed- great!

Aligning
This is the bowtie2 manual:
http://bowtie-bio.sourceforge.net/bowtie2/manual.shtml


bowtie2 -N 1 -D 20 -R 3 -L 20 -i S,1,0.50 –non-deterministic –-no-mixed -un <path to where we want to report reads that didn’t align> -p 6 -x <path to indexed genome> LVSgenome -1 <path to read 1> -2 <path to read 2> -S <path to output.sam> 

index the genome
Example of indexing a genome
$BT2_HOME/bowtie2-build $BT2_HOME/example/reference/lambda_virus.fa lambda_virus

Want to use consistent chromosome name. Should be short. Stick with “>NC_007880.1”

189:~ kramseylab$ bowtie2-build ~/Google\ Drive\ File\ Stream/Shared\ drives/KRamsey\ Lab/GenomeInfo/LVS_genome_info/NC_007880_short.txt ~/Google\ Drive\ File\ Stream/Shared\ drives/KRamsey\ Lab/GenomeInfo/LVS_genome_info/LVSgenome
Settings:
  Output files: "/Users/kramseylab/Google Drive File Stream/Shared drives/KRamsey Lab/GenomeInfo/LVS_genome_info/LVSgenome.*.bt2"
  Line rate: 6 (line is 64 bytes)
  Lines per side: 1 (side is 64 bytes)
  Offset rate: 4 (one in 16)
  FTable chars: 10
  Strings: unpacked
  Max bucket size: default
  Max bucket size, sqrt multiplier: default
  Max bucket size, len divisor: 4
  Difference-cover sample period: 1024
  Endianness: little
  Actual local endianness: little
  Sanity checking: disabled
  Assertions: disabled
  Random seed: 0
  Sizeofs: void*:8, int:4, long:8, size_t:8
Input files DNA, FASTA:
  /Users/kramseylab/Google Drive File Stream/Shared drives/KRamsey Lab/GenomeInfo/LVS_genome_info/NC_007880_short.txt
Building a SMALL index
Reading reference sizes
  Time reading reference sizes: 00:00:00
Calculating joined length
Writing header
Reserving space for joined string
Joining reference sequences
  Time to join reference sequences: 00:00:00
bmax according to bmaxDivN setting: 473998
Using parameters --bmax 355499 --dcv 1024
  Doing ahead-of-time memory usage test
  Passed!  Constructing with these parameters: --bmax 355499 --dcv 1024
Constructing suffix-array element generator
Building DifferenceCoverSample
  Building sPrime
  Building sPrimeOrder
  V-Sorting samples
  V-Sorting samples time: 00:00:00
  Allocating rank array
  Ranking v-sort output
  Ranking v-sort output time: 00:00:00
  Invoking Larsson-Sadakane on ranks
  Invoking Larsson-Sadakane on ranks time: 00:00:00
  Sanity-checking and returning
Building samples
Reserving space for 12 sample suffixes
Generating random suffixes
QSorting 12 sample offsets, eliminating duplicates
QSorting sample offsets, eliminating duplicates time: 00:00:00
Multikey QSorting 12 samples
  (Using difference cover)
  Multikey QSorting samples time: 00:00:00
Calculating bucket sizes
Splitting and merging
  Splitting and merging time: 00:00:00
Avg bucket size: 1.89599e+06 (target: 355498)
Converting suffix-array elements to index image
Allocating ftab, absorbFtab
Entering Ebwt loop
Getting block 1 of 1
  No samples; assembling all-inclusive block
  Sorting block of length 1895994 for bucket 1
  (Using difference cover)
  Sorting block time: 00:00:00
Returning block of 1895995 for bucket 1
Exited Ebwt loop
fchr[A]: 0
fchr[C]: 640656
fchr[G]: 941902
fchr[T]: 1250268
fchr[$]: 1895994
Exiting Ebwt::buildToDisk()
Returning from initFromVector
Wrote 4826477 bytes to primary EBWT file: /Users/kramseylab/Google Drive File Stream/Shared drives/KRamsey Lab/GenomeInfo/LVS_genome_info/LVSgenome.1.bt2
Wrote 474004 bytes to secondary EBWT file: /Users/kramseylab/Google Drive File Stream/Shared drives/KRamsey Lab/GenomeInfo/LVS_genome_info/LVSgenome.2.bt2
Re-opening _in1 and _in2 as input streams
Returning from Ebwt constructor
Headers:
    len: 1895994
    bwtLen: 1895995
    sz: 473999
    bwtSz: 473999
    lineRate: 6
    offRate: 4
    offMask: 0xfffffff0
    ftabChars: 10
    eftabLen: 20
    eftabSz: 80
    ftabLen: 1048577
    ftabSz: 4194308
    offsLen: 118500
    offsSz: 474000
    lineSz: 64
    sideSz: 64
    sideBwtSz: 48
    sideBwtLen: 192
    numSides: 9875
    numLines: 9875
    ebwtTotLen: 632000
    ebwtTotSz: 632000
    color: 0
    reverse: 0
Total time for call to driver() for forward index: 00:00:00
Reading reference sizes
  Time reading reference sizes: 00:00:00
Calculating joined length
Writing header
Reserving space for joined string
Joining reference sequences
  Time to join reference sequences: 00:00:00
  Time to reverse reference sequence: 00:00:00
bmax according to bmaxDivN setting: 473998
Using parameters --bmax 355499 --dcv 1024
  Doing ahead-of-time memory usage test
  Passed!  Constructing with these parameters: --bmax 355499 --dcv 1024
Constructing suffix-array element generator
Building DifferenceCoverSample
  Building sPrime
  Building sPrimeOrder
  V-Sorting samples
  V-Sorting samples time: 00:00:00
  Allocating rank array
  Ranking v-sort output
  Ranking v-sort output time: 00:00:00
  Invoking Larsson-Sadakane on ranks
  Invoking Larsson-Sadakane on ranks time: 00:00:00
  Sanity-checking and returning
Building samples
Reserving space for 12 sample suffixes
Generating random suffixes
QSorting 12 sample offsets, eliminating duplicates
QSorting sample offsets, eliminating duplicates time: 00:00:00
Multikey QSorting 12 samples
  (Using difference cover)
  Multikey QSorting samples time: 00:00:00
Calculating bucket sizes
Splitting and merging
  Splitting and merging time: 00:00:00
Avg bucket size: 1.89599e+06 (target: 355498)
Converting suffix-array elements to index image
Allocating ftab, absorbFtab
Entering Ebwt loop
Getting block 1 of 1
  No samples; assembling all-inclusive block
  Sorting block of length 1895994 for bucket 1
  (Using difference cover)
  Sorting block time: 00:00:01
Returning block of 1895995 for bucket 1
Exited Ebwt loop
fchr[A]: 0
fchr[C]: 640656
fchr[G]: 941902
fchr[T]: 1250268
fchr[$]: 1895994
Exiting Ebwt::buildToDisk()
Returning from initFromVector
Wrote 4826477 bytes to primary EBWT file: /Users/kramseylab/Google Drive File Stream/Shared drives/KRamsey Lab/GenomeInfo/LVS_genome_info/LVSgenome.rev.1.bt2
Wrote 474004 bytes to secondary EBWT file: /Users/kramseylab/Google Drive File Stream/Shared drives/KRamsey Lab/GenomeInfo/LVS_genome_info/LVSgenome.rev.2.bt2
Re-opening _in1 and _in2 as input streams
Returning from Ebwt constructor
Headers:
    len: 1895994
    bwtLen: 1895995
    sz: 473999
    bwtSz: 473999
    lineRate: 6
    offRate: 4
    offMask: 0xfffffff0
    ftabChars: 10
    eftabLen: 20
    eftabSz: 80
    ftabLen: 1048577
    ftabSz: 4194308
    offsLen: 118500
    offsSz: 474000
    lineSz: 64
    sideSz: 64
    sideBwtSz: 48
    sideBwtLen: 192
    numSides: 9875
    numLines: 9875
    ebwtTotLen: 632000
    ebwtTotSz: 632000
    color: 0
    reverse: 1
Total time for backward call to driver() for mirror index: 00:00:01

Alignment trial 1
189:~ kramseylab$ bowtie2 -N 1 -D 20 -R 3 -L 20 -i S,1,0.50 --non-deterministic --no-mixed -p 6 -x ~/Google\ Drive\ File\ Stream/Shared\ drives/KRamsey\ Lab/GenomeInfo/LVS_genome_info/LVSgenome -1 ~/Google\ Drive\ File\ Stream/Shared\ drives/KRamsey\ Lab/WGRS/compressedfastq/JW1_S4_R1_001.fastq.gz -2 ~/Google\ Drive\ File\ Stream/Shared\ drives/KRamsey\ Lab/WGRS/compressedfastq/JW1_S4_R2_001.fastq.gz -S ~/Google\ Drive\ File\ Stream/Shared\ drives/KRamsey\ Lab/WGRS/bam/JW1.sam
8086668 reads; of these:
  8086668 (100.00%) were paired; of these:
    301278 (3.73%) aligned concordantly 0 times
    7090502 (87.68%) aligned concordantly exactly 1 time
    694888 (8.59%) aligned concordantly >1 times
    ----
    301278 pairs aligned concordantly 0 times; of these:
      126725 (42.06%) aligned discordantly 1 time
97.84% overall alignment rate
Looks good! Move forward with aligning other samples, but first re-name the fastq.gz files:
	Number
	Name
	Strain Number

	JW-1
	LVS
	-

	JW-2 
	DpmrA_O
	KMLFT37.1

	JW-3
	DpmrA_N
	KRLVS40.1

	JW-4
	U112
	-

	JW-5
	DchaC
	KMLFT114

	JW-6
	DchaC_S
	KMLFT114_suppresor



Create shell script
190927_align.sh
#190927_align.sh
#Alignment of WGRS data

for f in *_R1_001.fastq.gz;

do
  PREFIX="${f%_R1_001.fastq.gz}"
  INPATH=~/Google\ Drive\ File\ Stream/Shared\ drives/KRamsey\ Lab/WGRS/compressedfastq/
  OUTPATH=~/Google\ Drive\ File\ Stream/Shared\ drives/KRamsey\ Lab/WGRS/sam

bowtie2 -N 1 -D 20 -R 3 -L 20 -i S,1,0.50 --non-deterministic --no-mixed -p 6 -x ~/Google\ Drive\ File\ Stream/Shared\ drives/KRamsey\ Lab/GenomeInfo/LVS_genome_info/LVSgenome -1 $INPATH$PREFIX\_R1_001.fastq.gz -2 $INPATH$PREFIX\_R2_001.fastq.gz -S $OUTPATH$PREFIX.sam

shift
done


Modify shell script permissions
189:WGRS kramseylab$ ls -l
total 160
-rw-------@ 1 kramseylab  staff    555 Sep 27 16:24 190927_align.sh
-rw-------@ 1 kramseylab  staff  50282 Sep 16 14:15 JW_9_16_migs_sample_intake_form.xlsx
drwx------  3 kramseylab  staff   4096 Sep 27 13:26 compressed
drwx------  2 kramseylab  staff   4096 Sep 27 16:15 compressedfastq
drwx------  2 kramseylab  staff   4096 Sep 27 13:27 fastq
drwx------  2 kramseylab  staff   4096 Sep 27 16:04 sam
drwx------  2 kramseylab  staff   4096 Sep 27 13:29 unaligned
-rw-------@ 1 kramseylab  staff    165 Sep 27 16:12 ~$JW_9_16_migs_sample_intake_form.xlsx
189:WGRS kramseylab$ chmod a+x 190927_align.sh 
189:WGRS kramseylab$ ls -l
total 160
-rwx------@ 1 kramseylab  staff    555 Sep 27 16:24 190927_align.sh
-rw-------@ 1 kramseylab  staff  50282 Sep 16 14:15 JW_9_16_migs_sample_intake_form.xlsx
drwx------  3 kramseylab  staff   4096 Sep 27 13:26 compressed
drwx------  2 kramseylab  staff   4096 Sep 27 16:15 compressedfastq
drwx------  2 kramseylab  staff   4096 Sep 27 13:27 fastq
drwx------  2 kramseylab  staff   4096 Sep 27 16:04 sam
drwx------  2 kramseylab  staff   4096 Sep 27 13:29 unaligned
-rw-------@ 1 kramseylab  staff    165 Sep 27 16:12 ~$JW_9_16_migs_sample_intake_form.xlsx

Corrected shell script (works!)
190927_align.sh
#190927_align.sh
#Alignment of WGRS data

for f in *_R1_001.fastq.gz;

do
  PREFIX="${f%_R1_001.fastq.gz}"

  bowtie2 -N 1 -D 20 -R 3 -L 20 -i S,1,0.50 --non-deterministic --no-mixed -p 6 -x ~/Google\ Drive\ File\ Stream/Shared\ drives/KRamsey\ Lab/GenomeInfo/LVS_genome_info/LVSgenome -1 $PREFIX\_R1_001.fastq.gz -2 $PREFIX\_R2_001.fastq.gz -S $PREFIX.sam

shift
done

189:compressedfastq kramseylab$ ./190927_align.sh 

Alignment 1 results
189:compressedfastq kramseylab$ ./190927_align.sh 
7051010 reads; of these:
  7051010 (100.00%) were paired; of these:
    298573 (4.23%) aligned concordantly 0 times
    6195354 (87.86%) aligned concordantly exactly 1 time
    557083 (7.90%) aligned concordantly >1 times
    ----
    298573 pairs aligned concordantly 0 times; of these:
      119645 (40.07%) aligned discordantly 1 time
97.46% overall alignment rate
8670334 reads; of these:
  8670334 (100.00%) were paired; of these:
    376637 (4.34%) aligned concordantly 0 times
    7646161 (88.19%) aligned concordantly exactly 1 time
    647536 (7.47%) aligned concordantly >1 times
    ----
    376637 pairs aligned concordantly 0 times; of these:
      151130 (40.13%) aligned discordantly 1 time
97.40% overall alignment rate
6260185 reads; of these:
  6260185 (100.00%) were paired; of these:
    243447 (3.89%) aligned concordantly 0 times
    5524127 (88.24%) aligned concordantly exactly 1 time
    492611 (7.87%) aligned concordantly >1 times
    ----
    243447 pairs aligned concordantly 0 times; of these:
      99254 (40.77%) aligned discordantly 1 time
97.70% overall alignment rate
7785528 reads; of these:
  7785528 (100.00%) were paired; of these:
    301932 (3.88%) aligned concordantly 0 times
    6865398 (88.18%) aligned concordantly exactly 1 time
    618198 (7.94%) aligned concordantly >1 times
    ----
    301932 pairs aligned concordantly 0 times; of these:
      127064 (42.08%) aligned discordantly 1 time
97.75% overall alignment rate
8086668 reads; of these:
  8086668 (100.00%) were paired; of these:
    301263 (3.73%) aligned concordantly 0 times
    7090490 (87.68%) aligned concordantly exactly 1 time
    694915 (8.59%) aligned concordantly >1 times
    ----
    301263 pairs aligned concordantly 0 times; of these:
      126736 (42.07%) aligned discordantly 1 time
97.84% overall alignment rate
7005532 reads; of these:
  7005532 (100.00%) were paired; of these:
    1156511 (16.51%) aligned concordantly 0 times
    5655183 (80.72%) aligned concordantly exactly 1 time
    193838 (2.77%) aligned concordantly >1 times
    ----
    1156511 pairs aligned concordantly 0 times; of these:
      99858 (8.63%) aligned discordantly 1 time
84.92% overall alignment rate

Installing Samtools
189:compressedfastq kramseylab$ $ brew install samtools
-bash: $: command not found
189:compressedfastq kramseylab$  brew install samtools
Updating Homebrew...
==> Auto-updated Homebrew!
Updated 1 tap (homebrew/core).
==> New Formulae
kepubify                                                                      tmuxinator                                                                    traefik@1
==> Updated Formulae
afl-fuzz             chamber              cromwell             folly                godep                hlint                libomp               php                  serverless           topgrade             xcodegen
ammonite-repl        checkstyle           doctl                fselect              goreleaser           istioctl             librealsense         php-code-sniffer     skaffold             traefik              yarn
angular-cli          cimg                 entr                 fwup                 gosu                 jena                 lightgbm             ponyc                sonobuoy             ucloud               you-get
benthos              cocoapods            erlang               ginac                groovysdk            jenkins              maxwell              presto               squashfs             vim                  youtube-dl
bettercap            coinutils            eslint               git-secret           grpcurl              jenkins-lts          micronaut            rclone               starship             wabt                 zig
cake                 conan                evince               glooctl              hadoop               jfrog-cli-go         minio                recon-ng             terraformer          wiremock-standalone  zola
calicoctl            contentful-cli       exim                 go                   hebcal               kops                 now-cli              rom-tools            terragrunt           wskdeploy
cargo-completion     convox               exploitdb            go-bindata           helmfile             lcm                  paket                sbcl                 tflint               wtf

==> Installing dependencies for samtools: htslib
==> Installing samtools dependency: htslib
==> Downloading https://homebrew.bintray.com/bottles/htslib-1.9.mojave.bottle.tar.gz
==> Downloading from https://akamai.bintray.com/70/708e1bf70be4d14c4cc937984cb56cc7f47048a266f62988e630fe874e4bc848?__gda__=exp=1569932784~hmac=5cf253912efad9161a3d10d2a0389ce20b35fb9b47e78b1bbe8a8b583d73ffd3&response-content-disposit
######################################################################## 100.0%
==> Pouring htslib-1.9.mojave.bottle.tar.gz
🍺  /usr/local/Cellar/htslib/1.9: 163 files, 7.7MB
==> Installing samtools
==> Downloading https://homebrew.bintray.com/bottles/samtools-1.9.mojave.bottle.tar.gz
==> Downloading from https://akamai.bintray.com/9c/9cfd73c0434da559423241827124829a77bcdf3b7b24a86d839896e53ee49582?__gda__=exp=1569932786~hmac=13382d46705b00cb5ef7c21c2ec1f1e53db851e4042c803ca4df69e6d564695a&response-content-disposit
######################################################################## 100.0%
==> Pouring samtools-1.9.mojave.bottle.tar.gz
🍺  /usr/local/Cellar/samtools/1.9: 29 files, 816.5KB
189:compressedfastq kramseylab$ samtools -h
[main] unrecognized command '-h'
189:compressedfastq kramseylab$ samtools.help
-bash: samtools.help: command not found
189:compressedfastq kramseylab$ samtools

Program: samtools (Tools for alignments in the SAM format)
Version: 1.9 (using htslib 1.9)

Usage:   samtools <command> [options]

Commands:
  -- Indexing
     dict           create a sequence dictionary file
     faidx          index/extract FASTA
     fqidx          index/extract FASTQ
     index          index alignment

  -- Editing
     calmd          recalculate MD/NM tags and '=' bases
     fixmate        fix mate information
     reheader       replace BAM header
     targetcut      cut fosmid regions (for fosmid pool only)
     addreplacerg   adds or replaces RG tags
     markdup        mark duplicates

  -- File operations
     collate        shuffle and group alignments by name
     cat            concatenate BAMs
     merge          merge sorted alignments
     mpileup        multi-way pileup
     sort           sort alignment file
     split          splits a file by read group
     quickcheck     quickly check if SAM/BAM/CRAM file appears intact
     fastq          converts a BAM to a FASTQ
     fasta          converts a BAM to a FASTA

  -- Statistics
     bedcov         read depth per BED region
     depth          compute the depth
     flagstat       simple stats
     idxstats       BAM index stats
     phase          phase heterozygotes
     stats          generate stats (former bamcheck)

  -- Viewing
     flags          explain BAM flags
     tview          text alignment viewer
     view           SAM<->BAM<->CRAM conversion
     depad          convert padded BAM to unpadded BAM

189:compressedfastq kramseylab$ samtools flags

About: Convert between textual and numeric flag representation
Usage: samtools flags INT|STR[,...]

Flags:
	0x1	PAIRED        .. paired-end (or multiple-segment) sequencing technology
	0x2	PROPER_PAIR   .. each segment properly aligned according to the aligner
	0x4	UNMAP         .. segment unmapped
	0x8	MUNMAP        .. next segment in the template unmapped
	0x10	REVERSE       .. SEQ is reverse complemented
	0x20	MREVERSE      .. SEQ of the next segment in the template is reversed
	0x40	READ1         .. the first segment in the template
	0x80	READ2         .. the last segment in the template
	0x100	SECONDARY     .. secondary alignment
	0x200	QCFAIL        .. not passing quality controls
	0x400	DUP           .. PCR or optical duplicate
	0x800	SUPPLEMENTARY .. supplementary alignment

189:compressedfastq kramseylab$ cd
189:~ kramseylab$ ls
Applications			Documents			Google Drive			Library				Music				Public
Desktop				Downloads			Google Drive File Stream	Movies				Pictures			igv
189:~ kramseylab$ cd Google\ Drive\ File\ Stream/Shared\ drives/KRamsey\ Lab/WGRS/compressedfastq/
189:compressedfastq kramseylab$ cd ..
189:WGRS kramseylab$ cd sam
Write script that will convert sam files into bam files
191001_sam_to_bam.sh
#The commands we will use for the conversion are as follows:
#Assuming the filenames are:
#sam file: inputfile.sam
#bam file: outputfile.bam

#samtools view -bt NC_007880_short.fasta -o outputfile.bam inputfile.sam
#samtools sort -o outputfile-sorted.bam outputfile.bam
#samtools index outputfile-sorted.bam

#The first command creates a bam file from a sam file, but it turns out that for essentially every downstream application, the bam file needs to be sorted and indexed (if you look at the sam file, it's not sequential. The bam file you create will also not be sequential).
#The second command sorts the bam file, creating a new file with the suffix -sorted.bam.
#The third command creates an index file.
for f in *.sam

do
  PREFIX="${f%.sam}"
  samtools view -bt NC_007880_short.fasta -o $PREFIX.bam $PREFIX.sam
  samtools sort -o $PREFIX\-sorted.bam $PREFIX.bam
  samtools index $PREFIX\-sorted.bam
  rm $PREFIX.bam

shift
done

Need to change permissions for script 

189:sam kramseylab$ ls
191001_sam_to_bam.sh	DchaC_S.sam		DpmrA_N.sam		DpmrA_O.sam		JW1.sam			LVS.sam			U112.sam
189:sam kramseylab$ chmod a+x 191001_sam_to_bam.sh
189:sam kramseylab$ ls -l
total 76633392
-rwx------@ 1 kramseylab  staff         939 Oct  1 10:27 191001_sam_to_bam.sh
-rw-------  1 kramseylab  staff  7303149140 Sep 27 17:32 DchaC_S.sam
-rw-------  1 kramseylab  staff  5405889903 Sep 28 12:27 DpmrA_N.sam
-rw-------  1 kramseylab  staff  6661271574 Sep 28 12:45 DpmrA_O.sam
-rw-------@ 1 kramseylab  staff  6962280010 Sep 27 14:09 JW1.sam
-rw-------@ 1 kramseylab  staff  6962283873 Sep 28 13:05 LVS.sam
-rw-------  1 kramseylab  staff  5941399761 Sep 28 13:18 U112.sam

After making the pileup files :
	bcftools call -cv LVS_pile.bcf > LVS_variant.bcf






Running alignment 

[bookmark: _GoBack]Wrote script to convert bam files into pileup files and then to final variant bcf files 

191003_pileup.sh

for f in *.bam

do
  PREFIX="${f%-sorted.bam}"
  bcftools mpileup -o $PREFIX\_pile.bcf -f NC_007880_short.fasta $PREFIX\-sorted.bam
  bcftools call -cv $PREFIX\_pile.bcf > $PREFIX\_variant.bcf

shift
done

kramseylab$ cd Google\ Drive\ File\ Stream/Shared\ drives/KRamsey\ Lab/WGRS/sam/
189:sam kramseylab$ ls
*-sorted.bam.bai		DpmrA_N-sorted.bam		LVS-sorted.bam
191001_sam_to_bam.sh		DpmrA_N-sorted.bam.bai		LVS-sorted.bam.bai
191003_pileup.sh		DpmrA_N.sam			LVS.sam
DchaC-sorted.bam		DpmrA_O-sorted.bam		NC_007880_short.fasta
DchaC-sorted.bam.bai		DpmrA_O-sorted.bam.bai		NC_007880_short.fasta.fai
DchaC.sam			DpmrA_O.sam			U112-sorted.bam
DchaC_S-sorted.bam		JW1-sorted.bam			U112-sorted.bam.bai
DchaC_S-sorted.bam.bai		JW1-sorted.bam.bai		U112.sam
DchaC_pile.bcf			JW1.sam				temp
189:sam kramseylab$ ./191003
-bash: ./191003: No such file or directory
189:sam kramseylab$ ./191003_pileup.sh 
[mpileup] 1 samples in 1 input files
Note: none of --samples-file, --ploidy or --ploidy-file given, assuming all sites are diploid
[mpileup] 1 samples in 1 input files
Note: none of --samples-file, --ploidy or --ploidy-file given, assuming all sites are diploid
[mpileup] 1 samples in 1 input files
Note: none of --samples-file, --ploidy or --ploidy-file given, assuming all sites are diploid
[mpileup] 1 samples in 1 input files
Note: none of --samples-file, --ploidy or --ploidy-file given, assuming all sites are diploid
[mpileup] 1 samples in 1 input files
Note: none of --samples-file, --ploidy or --ploidy-file given, assuming all sites are diploid
[mpileup] 1 samples in 1 input files
Note: none of --samples-file, --ploidy or --ploidy-file given, assuming all sites are diploid
[mpileup] 1 samples in 1 input files
Note: none of --samples-file, --ploidy or --ploidy-file given, assuming all sites are diploid
189:sam kramseylab$ 

END
