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Ruby�w�“�A
�æ�¹�” �µ�w	º�p
 By Toshiaki Katayama

Ruby�q�x

Ruby�w�¢ �£ �Ò�Ö�” �´ �t �x �z �Ž �< �w�‘ �O�t 	{ �T

�• �o�M�‡�b�•

Ruby�x �z 	� �0 �s �¦ �Ò�´ �£ �« �Ä�¦ �² �Ó�é �¬

�å �Û�ï �¬ �› �î �q �b �” �h �Š�w	� �‘ �w�; �ó �› �Ë�m

�¦ �Ò�´ �£ �« �Ä�¦ �² �µ �« �æ�Ó�Ä�t �  �p �b �{ �Š�¨

�$�s�¦�Ò�´ �£�«�Ä�¦�²�t� �p�K�”  Smalltalk�z

Eiffel�• C++�s �r �p �x �G�[ �^ �t �¥ �˜ �• �” �‘ �O�s

�– �¬ �p �w�¦ �Ò�´ �£ �« �Ä�¦ �² �Ó�é �¬ �å �Û�ï �¬ �›

�§ �	 �b �” �\ �q �› �è �$ �q �` �o �M�‡ �b �{ �‹ �j �– �œ

�è 	× �w	� �� �V �� �w�Ó�é �¬ �å �Û�ï �¬ �‹ �D�ó �p

�b�{

Ruby�x �Â�©�µ �Ä	r �g �� �� �w�ó �—�s �r �t ��

�• �z Perl �q �‰�a �X �’ �M�§ �—�p �b �{ �^ �’ �t �³ �ï

�Ó�ç �s �� �O�q �z �« �Ž 	r �g �• �  �Â�è �” �» �s �r �w

�; �Ï �t �‘ �l �o �z �‘ �“ 
ü �T �“ �• �b �M�Ó�é �¬ �å �Û

�ï�¬�U	Z�R�‡�b �{

�‡�K�z���o�t�M�Q�y Perl�w�‘�O�s	��0�^�p

�®�¸ �` �X�¯ �¦ �Ò�´ �£ �« �Ä�¦ �² �` �‘ �O�q �M�O�t

� �p�b �{�r�O�g�–�l �o�ˆ�o �X�i�^�M�{

Ruby�x�‡�m�‹�q  �•�V�{�– (matz@netlab.jp) 

�U�x 
� �p �‰
C�` �o �M�” �Ñ�æ�” �¹ �Ñ�Ä�¢ �£ �ž �p

�b�{

Ruby�w�›�Õ

�³�ï�Ó �ç�s���O


Ó�è �w�¦ �Ò�´ �£ �« �Ä �¦ �² �; �ó ( �« �å �µ �z �Ý

�¹�¿�Å�¯�” �ç�s�r )

�›	��s�¦�Ò�´ �£�«�Ä�¦�²�;�ó  (Mix-in  �z�›

�Ÿ�Ý�¹�¿�Å�s�r )

���‰� �¦�” �Ì �”�é�”�Å

�«�Ž	r�g�;�ó

� �Â�è�”�»�q�«�é�”�´ �ß

�¨�”�Õ �”�´�¯�è�«�»

�¼�  �Æ�Û�¿ �« �é �” �Ã�Ÿ�ï �¬ (�ž �” �©�Â�« �½�ß

�t�‘ �” )

�  	è 
Q�U�ô �M�{ �� �X�wUNI X 	Í �p �ˆ �X�i �Z

�p �s �X�z DOS�• Windows�z Mac�z BeOS�s �r �w

	Í�p�‹�ˆ�X

Ruby���È�w�¢�£�Ò �Ö�”�´

Ruby�t� �w�×�” �Ü�Ö�”�´�x

 http://www.ruby-lang.org/

�t�s�“�‡�b �{�æ�æ�” �µ	Ø�C�•�¼�¢�ï�é�”�Å�w

�Š�º�s�r�z�¬�Ü	Ø�C�U���L�^�• �o�M�‡�b �{

Ruby�æ�Ñ�•�è �ï �µ�Ú�Ç �á�ž �ç

Ruby�w�æ�Ñ�• �è �ï �µ �Ú�Ç�á �ž �ç �x �Ž �< �w�Ö�”

�´�p�€	°�p�V�‡�b �{

 http://www.ruby-lang.org/ja/man/

�Ú�Ç�á�ž �ç�w�¯�ï�Â�ï�À�x  Wiki �p���g�^�• �o

�S�“ 
ó 
: �w�Ø�å �ï �Â�Ÿ�ž �t �‘ �“ �¡ �Ë�^ �• �o �M

�‡�b �{
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�”�|�‡

�Ô�ŠRuby�w�q �U
C�æ�` �o �M�” �z Ruby�t �� �b

�”�Ñ�æ�”�w�¢�£�Ò�v�½�® Rubyist Magazine (�è

	¶�•�”�|�‡ )�¯

 http://jp.rubyist.net/magazine/

�t�x�z  �Ö�ó�;�T�’�Ú�Ç�ž�¿�«�s�‹�w�‡�p�«�¦

�æ�Â�Ÿ�w�ô�M�G�Ä�U��
:���L�^�• �o�M�‡�b �{  

ReFe
ReFe �x  Ruby �w�Ô�Š� �Ú�Ç �á�ž �ç�›�¯�Ú�ï�Å

�å� �ï�p�¾�X�h�Š�w�À�” �ç�p�b �{
�
Í�± � �Ä

 http://i.loveruby.net/ja/prog/refe.html

�T �’ �7 	ý 
[ �› �¼�¢ �ï �é �” �Å�` �z �  �ï �µ �Ä�” �ç

�` �o�–�M�‡�b �{  

ri
ri �x  ReFe �w�i�q�s�l�h�ó� 
[�w�Ú�Ç �á�ž �ç

�U�g�À�” �ç�p�b �{ Ruby 1.8 �Ž�ñ�p�x
ª	j�4
Ç

�^ �• �o �M�‡ �b �U�z �U�g �p �V�” �‘ �O�t �b �” �h �Š

�t�x  rdoc �¯�Ú�ï�Å�p�Å�©�á�Ý�ï�Ä�›
\
R�b

�”
ž�A�U�K�“�‡�b �{

RAA
Ruby �w�7�‘�s�å� �Ò�å�æ�›	B�Š�h�± � �Ä�U  

Ruby Application Archive (RAA) �p�b �{

 http://raa.ruby-lang.org/

�\ �w�Ö�” �´ �p �x �z �©�” �ë �” �Å�• 
ü �¨ �t �‘ �l �o

��
:�w  Ruby �å� �Ò�å�æ�›�U�g�p�V�‡�b �{  

RubyFor ge
RubyForge �x���X �w Ruby ���È�Ó�é�´ �£�«�Ä

�w�‰
C�~
�
Í�± � �Ä�p�b �{

 http://www.rubyforge.net/

RubyForge �p�x  Ruby on Rails �q�ž�t�¿�X�–�˜

�•�”�‘�O�t�s�l�h  Ruby Gems �q�M�O�Í�¿

�­�”�´���Ü�p�w
�
Í�‹�æ�˜�• �o�M�‡�b �{

	{
v

Ruby�� �È�w	{ 
v �‹ 
ÿ �Q�o �V�‡ �` �h �U�z �Ž �< �w

�Š�s�r�U�€�ß�t�s�”�q�¥�M�‡�b �{
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Ruby�w� �ï �µ�Ä�” �ç�M�O

�®�”�|�‡�¯�t�o	Ä�`�X�r
†�^�• �o�M�‡�b  http://jp.rubyist.net/magazine/?FirstStepRuby

ReFe�w� �ï �µ�Ä�” �ç�M�O

% wget http://i.loveruby.net/archive/refe/refe-0.8.0-withdocsrc.tar.gz
% tar zxvf refe-0.8.0-withdocsrc.tar.gz
% cd refe-0.8.0
% ruby setup.rb config
% ruby setup.rb setup
% sudo ruby setup.rb install

Refe �w�–�M�M

% refe Array    # => Array �«�å �µ�w
†�Ì�q�Ý�¹�¿�Å�w�°�a�U
¯�Ô�^�•�”

% refe ar comp  # => Array �w compact �Ý�¹�¿�Å�w
†�Ì�U
¯�Ô�^�•�”

�¢�«�å �µ�Ê�•�Ý�¹�¿�Å�Ê�x�z
Œ�„�°�•�p�â�Ç �”�«�t�s�”	Ô�ù�x	²�t�p�V�”�‘�O�t�s�l �o�M�‡�b�£



UNIX�w�,�Š

ž
" 30�¯�Ú�ï�Å
 By Toshiaki Katayama

Ruby �x  Windows �•  Mac �p�‹�î�æ�p�V�‡�b

�U �z �Ì �  �¦ �  �ï �Ñ �¥ �Ú �Â �Ÿ �« �µ �w �r 
s �x  

Linux, Solaris, IRIX, Mac OS X, Cygwin �s�r �w 

UNIX �%�w OS 	Í�p�æ�˜�•�”�\�q�U���M�h

�Š�z�,�Š�$�s  UNIX �w�¯�Ú�ï�Å�›�Œ�l �o�S�X

�\�q�x���;�p�b �{

man (manual)

�¯�Ú�ï�Å�w�¦�ï�å� �ï�Ú�Ç �á�ž �ç�›�€	°�b�”�¯�Ú�ï�Å�{

�«�• ls �¯�Ú�ï�Å�w�Ú�Ç �á�ž �ç�›
¯�Ô�{

  % man ls

mkdir (make directory)

�Ã�Ÿ�è�«�Ä�æ�›�^
R�b�”�¯�Ú�ï�Å�{

�«�• practice �Ã�Ÿ�è�«�Ä�æ�›�^
R�{

  % mkdir practice

�¦�Ó�³�ã�ï

  -p �¤���w�Ã �Ÿ�è�«�Ä�æ�‹�×�ˆ�$�t
\
R

     �b�p�t�Ã �Ÿ�è�«�Ä�æ�U���O�b�”	Ô�ù�t�‹�¤ �å�”�›	Z�^�s�M

�«�• practice/subdir/foo/bar �Ã�Ÿ�è�«�Ä�æ�›�^
R�{ subdir 

�•  foo �s�r�‹�×�ˆ�$�t�^
R�^�•�”�{�‡�h�z�b�p�t�Ã �Ÿ�è

�«�Ä�æ�U�K�”	Ý�6�p�?�S�î�æ�` �o�‹�¤ �å�”�t�s�’�s�M�{

  % mkdir -p practice/subdir/foo/bar
  % mkdir -p practice/subdir/foo/bar

pwd (print working directory)

���M�”�Ã �Ÿ�è�«�Ä�æ�›�Ñ �ç �Í�µ�p
¯�Ô�{

  % pwd

cd (change directory)

���M�”�Ã �Ÿ�è�«�Ä�æ�›�!�Ë�b�”�¯�Ú�ï�Å�{

�«�• practice �Ã�Ÿ�è�«�Ä�æ�t� �ˆ�¢
ì�0�Í�µ�p�q�O�M�”

�Ã�Ÿ�è�«�Ä�æ�º�w  practice �±�Ò�Ã �Ÿ�è�«�Ä�æ�•� �ˆ�£�{

  % cd practice

�«�•�Ñ �ç �Í�µ�p  /usr/local/src �Ã�Ÿ�è�«�Ä�æ�t� �ˆ�¢
ˆ�0

�Í�µ�p  / �T�’�g�l �o  /usr/local/src �t� �ˆ�£�{

  % cd /usr/local/src

�«�•�
�m	Í�w�Ã �Ÿ�è�«�Ä�æ�t� �ˆ�{

  % cd ..

�«�•���m	Í�w�Ã �Ÿ�è�«�Ä�æ�t� �ˆ�{

  % cd ../..

�«�•�q�O�r�\�t�M �o�‹�z�×�” �Ü�Ã�Ÿ�è�«�Ä�æ�t� �ˆ�{

  % cd

ls (list)

�Ñ�•�  �ç�w�°�a�›
¯�Ô�{

  % ls
  % ls /usr
 
�¦�Ó�³�ã�ï

  -a 
¶�Ñ�•�  �ç  (all)

     �Ñ�•�  �ç�Ê�U�Å�¿�Ä�® . �¯�p�•�‡�”�Å�`�Ñ�•�  �ç�‹
¯�Ô

  -l �Õ�M�Ñ�¥�” �Ú�¿�Ä�p
¯�Ô  (long)

  -t �»�  �Ü�µ�»�ï�Ó	q�t�¹�”�Ä  (time stamp)

  -r �o	q�t�¹�”�Ä  (reverse)

�«�• ls �¯�Ú�ï�Å�w�¦�Ó�³�ã�ï�q�z	Z�—�A�L�w�-��

  % ls -al
  % cd practice
  % ls -l /usr/bin/ > file1
  % ls -ltr /var/log/ > file2

�Ñ�•�  �ç�w	��¨�t�‘ �”
¯�Ô

  -F �Ñ�•�  �ç�Ê�t���X�G�ø�p	����›
¯�Ô

     �Ã�Ÿ�è�«�Ä�æ (/), �î�æ�D�ó (*), �æ�ï�« (@)

  -G 	í
Ç�V�p
¯�Ô

  % ls -FG /etc/
  % ls -lFG /usr/bin/
  % ls -ltrFG /usr/lib/ruby/1.8/

cat (concatenate)

�Ñ�•�  �ç�w�¤
��›
¯�Ô�{

  % cat file1


ó
:�w�Ñ�•�  �ç�›�È�A�{

  % cat file1 file2 > subdir/file3

head

�Ñ�•�  �ç�w
Œ�„  10 �æ�i�Z�›
¯�Ô�b�”�{

  % head file1

�«�•�Ñ�•�  �ç�w
Œ�„�T�’���æ�i�Z�›
¯�Ô�{

  % head -3 file1

tail

�Ñ�•�  �ç�w�¤
Œ  10 �æ�i�Z�›
¯�Ô�b�”�{

  % tail file2
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�«�•�Ñ�•�  �ç�w�¤
Œ�T�’���æ�i�Z�›
¯�Ô�{

  % tail -3 file2

cp (copy)

�Ñ�•�  �ç�›�¯�Ð �”  �{

  % cp file1 file3

�«�•
ó
:�Ñ�•�  �ç�›���w�Ã �Ÿ�è�«�Ä�æ�t�¯�Ð �”�{

  % cp file1 file2 subdir/

�«�•���w�Ã �Ÿ�è�«�Ä�æ  (/etc) �w�Ñ�•�  �ç  (services) �›�q�O

�M�”�Ã �Ÿ�è�«�Ä�æ  (.) �t�¯�Ð �”�{

  % cp /etc/services .

�«�•�â �”�²  sample �^�œ�w�×�” �Ü�Ã�Ÿ�è�«�Ä�æ�t�K�”  

.zshrc �Ñ�•�  �ç�›�×
ü�w�×�” �Ü�Ã�Ÿ�è�«�Ä�æ�t�¯�Ð �”

�¢�® ~�â �”�²�Ê�¯�p�×�” �Ü�Ã�Ÿ�è�«�Ä�æ�›
¯�`�z�×
ü�w

�â �”�²�Ê�x	²�t�p�V�‡�b�£�{

  % cp ~sample/.zshrc ~/

�¦�Ó�³�ã�ï

  -p �Í �”�Û�¿�³�ã�ï�›�-�Ë�b�”

  -r �±�Ò�Ã �Ÿ�è�«�Ä�æ�‹���Š �o�¯�Ð �”

  -i 	Í	{�V�b�”�T�r�O�T�›�¬�Ý�b�”

�«�• Þle1 �q  Þle2 �›�¦�Ó�³�ã�ï�s�`�q  -pi �¦�Ó�³�ã�ï
Ç�V

�p�¯�Ð �”�`�h	Ô�ù�w
z�±

Þle1 �q  Þle2 �w�Í �”�Û�¿�³�ã�ï �z�Ë	ý�Ì���›�¬�Ý�{

  % ls -l file1 file2
  % cp file1 file2 subdir
  % ls -l subdir

�\�w�Ì�:�p�x  Þle1, Þle2 �w�Ë	ý�Ì���x�-���^�• �o�M�s�M

  % cp -pi file1 file2 subdir
  % ls -l subdir 

���s�è�x�z	Í	{�V�b�”�T�r�O�T�¬�Ý�^�•�z�¯�Ð �”�i�w  

Þle1, Þle2 �q�‰�a�Í �”�Û�¿�³�ã�ï �z�Ë	ý�Ì���t�s�l �o�M

�”�{

�«�•�Ã �Ÿ�è�«�Ä�æ  subdir �w�¤
��›�6�<�$�t
¶
æ  subdir2 

�Ã�Ÿ�è�«�Ä�æ�t�¯�Ð �”�{

  % cp -pr subdir subdir2

mv (move)

�Ñ�•�  �ç�w� �ˆ�¢�_�M�›�!�Q �”�q�Ñ�•�  �ç�Ê�w�!�Ë�q�‰

�a�™�¯�p�K�”�£�{

�«�• subdir �Ž�<�t�K�”�Ñ�•�  �ç  Þle3 �›�z�q�O�M�”�Ã �Ÿ�è

�«�Ä�æ�t  Þle4 �q�M�O�Ê
²�p� �ˆ�{

  % mv subdir/file3 file4

rm (remove)

�Ñ�•�  �ç�›�_	†�{

  % rm file4

�¦�Ó�³�ã�ï

  -r �±�Ò�Ã �Ÿ�è�«�Ä�æ�Ž�<�›�6�I�$�t�_	†�{

  -f �Ñ�•�  �ç�›	«�` �o�‘�M�T�r�O�T
��v�s�M�{

     	«�f�O�q�b�”�Ñ�•�  �ç�U�s�M	Ô�ù�t�¤ �å�”�›	Z�^�s�M�{

�«�•�Ã �Ÿ�è�«�Ä�æ  subdir2 �q�¤�w�Ñ�•�  �ç�›
¶�o�_	†�{

  % rm -rf subdir2

chmod (change mode)

�Ñ�•�  �ç�w	t��	�  (u) �¬ �ç�” �Ó (g) ��
�  (o) �]�q�t�z

�¡�ˆ  (r) 	{�V  (w) �î�æ  (x) �Þ�”�Å�¢�®�ž �«�·�µ�V�¯�‡�h�x

�®�Í �”�Û�¿�³�ã�ï�¯�q�M�O�£�›�!�Ë�{�Ã �Ÿ�è�«�Ä�æ�w	Ô

�ù�z�î�æ (x)�U�f�w�Ã �Ÿ�è�«�Ä�æ�º�t� �ˆ�p�V�”�¢�_�”�\

�q�U�p�V�”�£�q�M�O�™�¯�t�s�”�{

�¦�Ó�³�ã�ï

  * �m�t  [u,g,o] �¡�ˆ / 	{�V / �î�æ�›  [r, w, x]

    �•�D / 
Æ�•�D�b�”  [+,-] �w
Ê�ˆ�ù�˜�d �{

  * �‡�h�x
:�È���;�p  [0-7][0-7][0-7] �w
Ê�ˆ�ù�˜�d �{

�«�•�‰�a�¬ �ç�” �Ó (g) �w
��q��
�  (o) �t�x�Ñ�•�  �ç�›�¡�ˆ

	{�V�î�æ�p�V�s�X�b�”�{

  % chmod go-rwx file1

�«�•�‰�a�¬ �ç�” �Ó(g)�w
��t�¡�ˆ	{�V�î�æ�›�•�D�b�”�{

  % chmod g+rwx file2

r �›  4, w �›  2, x �›  1 �q�` �o �z
Ê�ˆ�ù�˜�d�h  rwx �›  7, rw 

�›  6, rx �›  5 �s�r�z�
�`�h
:�È�›�;�M�”�M�U	J�È�{ 4, 2, 1 

�w�
�`�‰�w�b �‚�o �w
Ê�ˆ�ù�˜�d  (0�™7) �p  r, w, x �w
Ê�ˆ�ù

�˜�d
¶  8 �è�“�w�Í�»�” �ï�›
¯�q�p�V�”�{

�m�‡�“  r �w���Á�z w �w���Á�z x �w���Á�z�t�‘ �”
Ê�ˆ

�ù�˜�d�x  2 �w 3 	Ð�p  8 �è�“�q�s�“�z�\�•�›  u, g, o �]�q

�t  3 bit �c�m  8 
�
:�t�”�V�õ�Q �”�\�q�p �z
:�È  3 �;�K�•

�y�>���p�V�”�\�q�t�s�”�{

�«�•�m�p�‹�U�î�æ�p�V�z�×
ü�i�Z�U	{�V�õ�Q �”�\�q�‹ �p

�V�”  rwxr-xr-x �w�Þ�”�Å�t�!�Ë�b�”�{

  % chmod 755 file1

�«�•�m�p�‹�U�¤
��›�¡�‰�\�q�U�p�V�z�×
ü�i�Z�U	{�V�õ

�Q�”�\�q�‹ �p�V�”  rw-r--r-- �w�Þ�”�Å�t�!�Ë�b�”�{

  % chmod 644 file2

�«�•�×
ü�i�Z�U�¡�ˆ	{�V�p�V�z��
��t�x�_�”�\�q�w�p�V

�s�M  rw------- �w�Þ�”�Å�t�!�Ë�b�”�{

  % chmod 600 file3

�Þ�”�Å�U�!�˜�l �o�M�”�\�q �›�¬�Ý�b�”�{

  % ls -l file1 file2 file3

�°
`�$�t�x	ý�`�M�Ñ�•�  �ç�•�Ã �Ÿ�è�«�Ä�æ�›�^
R�`�h	Ô

�ù�t�z�Ž�<�w�‘�O�s�Þ�”�Å�t�` �o�S�X�q�–�M�•�b�M�{

  rwxr-xr-x (755) �î�æ�Ñ�•�  �ç , �Ã�Ÿ�è�«�Ä�æ

  rw-r--r-- (644) �è	×�w�Ñ�•�  �ç
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�\�w�h�Š�t�x�z umask �¯�Ú�ï�Å�›�;�M �o

  % umask 022

�q�` �o�S�X�¢�è	×�x�z�³�£�ç�w
ƒ���Ñ�•�  �ç�p�î�æ�b�”

�‘�O�t�` �o�S�X�£�{�º�0�›��
��t�x�_�’�•�h�X�s�M�Ñ�•

�  �ç�x�z

  rwx------ (700) �î�æ�Ñ�•�  �ç , �Ã�Ÿ�è�«�Ä�æ

  rw------- (600) �è	×�w�Ñ�•�  �ç

�w�Þ�”�Å�t�!�Ë�b�•�y�‘�M�{

wget (www get)

HTTP, FTP �Ó�é�Ä�¯�ç�p�Ñ�•�  �ç�›	��˜�{

  % wget http://bioruby.org/index.html

curl (command line URL)

wget �q�‰�7�w�;�ó�›�Ë�m�¯�Ú�ï�Å�p  -O �¦�Ó�³�ã�ï�t�‘

�“  wget �w�E�;�U�p�V�”�{

  % curl -O http://bioruby.org/index.html

gzip (GNU zip)

�Ñ�•�  �ç�›�y	V�z�2�‰�b�”�¯�Ú�ï�Å�{�Ñ�•�  �ç �± � �¶�›

	–�^�X�` �o�-���`�Ú�b�\�q�U�p�V�”�{�y	V�^�•�h�¹�Ñ�Ä

�¢�£�ž�•�Ã�”�» �Õ�” �µ�s�r�›	��˜�`�h�M�t�2�‰�b�”�h�Š

�t�‘�X�b�;�b�”�{

�«�•�Ñ�•�  �ç�›�y	V�b�”�{�Ñ�•�  �ç�Ê�t�¦�Á�   .gz �U�C

�˜�“�z�± � �¶�U	–�^�X�s�”�{

  % ls -l
  % gzip index.html
  % ls -l

�«�•�y	V�^�•�h�Ñ�•�  �ç�›�2�‰�b�”�{ gzip -d �q  gunzip 

�¯�Ú�ï�Å�x�‰�s�{

  % gzip -d index.html.gz
  % gunzip index.html.gz

�«�•�y	V�^�•�h�Ñ�•�  �ç�x �f�w�‡�‡�t�`�z�2�‰�`�h�º�0

�›
ª	j	Z�—�t
¯�Ô�b�”�{ gzip -dc �q  gzcat �¯�Ú�ï�Å�x�‰

�s�{�Ñ�•�  �ç�•�¯�Ú�ï�Å�t�æ�¼ � �è�«�Ä�b�”	Ô�ù�• �z�i

�w�Ñ�•�  �ç�›�f�w�‡�‡�-���` �o�S�V�h�M	Ô�ù�t�–�;�{

  % gzip -dc index.html.gz | less
  % gzcat index.html.gz > index.html

tar (tape archive)


ó
:�w�Ñ�•�  �ç�›  tar �Ñ�¥�” �Ú�¿�Ä�w�
�m�w�Ñ�•�  �ç�t

�‡�q�Š�h�“�2�‰�`�h�“�b�”�{

�¦�Ó�³�ã�ï

  c �ž �” �§� �Ò�›�^
R  (create)

  t �ž �” �§� �Ò�w�¤�t���‡�•�”�Ñ�•�  �ç�Ê�›
¯�Ô  (toc)

  x �ž �” �§� �Ò�w�¤�t���‡�•�”�Ñ�•�  �ç�›�2�‰  (extract)

  v 
¯�Ô�›	Ñ�Õ�t�b�”  (verbose)

  f �ž �” �§� �Ò�w�Ñ�•�  �ç�Ê�›�¦��  (file)

�º�™�$�&�¢�t�‘�“�z
Ó�è�x�¦�Ó�³�ã�ï�t�Ë � �Ñ�ï  - �›�m

�Z�s�M�{�‡�h�z tape archive �w�Ê
²�x�z�T�m�o�Ñ�•�  �ç

�w�Ì�¿�«�ž�¿ �Ó�›�Â�” �Ó�t�-���` �o�M�h�Ì�E�w�Ê�’�{

�«�•
ó
:�w�Ñ�•�  �ç�•�Ã �Ÿ�è�«�Ä�æ�›�°�m�w�ž �” �§� �Ò  

archive.tar �Ñ�•�  �ç�t�‡�q�Š�”�{

  % tar cvf archive.tar file1 file2 subdir/

�«�• tar �ž �” �§� �Ò�›�2�‰�`�¤
��w�Ñ�•�  �ç�›	��“	Z�b �{

  % tar xvf archive.tar

�«�• tar �ž �” �§� �Ò�w�¤
��›�¬�Ý�b�”�U�2�‰�x�`�s�M�{

  % tar tvf archive.tar

�Ñ�æ�”�¹�Ñ�Ä�¢�£�ž�s�r�p�x�z tar �ž �” �§� �Ò�›  gzip �p

�y	V�`�h�‹�w�›
�
Í�` �o�M�”	Ô�ù�U���M�{�\�w	Ô�ù�w�¦

�Á� �x  .tar.gz �•  .tgz �s�r�t�s�l �o�M�”�{

�y	V�Ñ�•�  �ç�w�2�‰

  z �ž �” �§� �Ò�›�y	V�‡�h�x�r�Z  (gzip)

�«�• gzip �p�y	V�^�• �o�M�”  tar �ž �” �§� �Ò�›�2�‰�`�s�U

�’�¤
��›	��“	Z�b �{ GNU �Ž�Ž�w  tar �¯�Ú�ï�Å�t�x  z �¦�Ó

�³�ã�ï�U�s�M�h�Š�z gzip -dc �q���;�b�”�\�q�‹�K�”�{

  % tar zxvf archive.tar.gz
  % gzip -dc archive.tar.gz | tar xvf -

wc (word count)

�Ñ�•�  �ç�º�w�æ
:�z�ë�”�Å
:�z���È
:�›�§�¢�ï�Ä�{

  % wc file1

�¦�Ó�³�ã�ï

  -l �Ñ�•�  �ç�w�æ
:�w�ˆ�›�§�¢�ï�Ä�{

�«�• ls �¯�Ú�ï�Å�w�A�L�U�?�æ�K�”�T�›�§�¢�ï�Ä�{

  % ls | wc -l

more

�Â�©�µ�Ä �Ñ�•�  �ç�w�¤
��›�
�h�Ø�]�q�t���­�` �o �z�Ö �”

�´�–�t
¯�Ô�b�”�¯�Ú�ï�Å�{�µ �Ö�” �µ �©�” �p
��‰�{

  % more file1

less (less is more)

�Ê
²�x  less �i�U  more �‘�“�ô�;�ó�s�¯�Ú�ï�Å�{�\�w�‘�O

�s�¯�Ú�ï�Å�›�Ö �”�´ �ß�”�q�z�•�{���w�Ö �”�´ �ß�” �p�x�z

���t� �t�0� �`�h  lv �¯�Ú�ï�Å�• �z HTML �t�‹�0� �b�”�¯

�Ú�ï�Å�å� �ï�w  WWW �Ò�å�¢�²  w3m �•  lynx �s�r�‹�‘

�X�–�˜�•�”�¢�Ã�Ñ�¥ �ç�Ä�p�r �w�Ö�”�´ �ß�”�›�–�O�T�x��

�¥�!
:  PAGER �t
ƒ���` �o�S�X�\�q�U�p�V�”�£�{

  % less file1

�¦�Ó�³�ã�ï

  -S �Õ�M�æ�›
‚�“�&�^�c�t
¯�Ô�{
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�«�•�#�Õ�M�Ñ�•�  �ç�›
‚�“�&�^�c�t
¯�Ô�{�h�Ø�t
¯�Ô�`

�V�•�s�M
æ
ü�•�x�z�§�”�¹ �ç�©�” �p�(�È�t� �ˆ�p�V�”�{

  % less -S file1

less �w	��s�©�”
â�^

  �µ �Ö�” �µ  �Í�w�Ö �”�´�•

  b      
²�w�Ö �”�´�•

  j      �
�æ�<�•�¢�§�”�¹ �ç�©�”�w ! �p�‹ OK�£

  k      �
�æ	Í�•�¢�§�”�¹ �ç�©�”�w " �p�‹ OK�£

  g      �Ñ�•�  �ç�w
Œ�„�•

  100g   �Ñ�•�  �ç�w 100 �æ�è�•

  /      �U�g

  n      �U�g�w�Í�w�Ú�¿�½�•
��‰

  N      �U�g�w
²�w�Ú�¿�½�•�í�”

grep (g/RE/p)

�Â�©�µ�Ä �Ñ�•�  �ç�T�’�¦���`�h�Í�»�” �ï�¢ RE: regular 

expression, 
Y�F
¯�q ) �t�Ú�¿�½�b�”�æ�›
H�V	Z�b�¯�Ú�ï

�Å �{

  % grep system file1

�«�•�æ�w
Œ�„  ^ �U > �p�•�‡�”�æ�›
H�V	Z�b �{

  % grep '^>' fastafile

�¦�Ó�³�ã�ï

  -i �G���È	–���È�›�à���d�c�t�Ú�¿�½

  -v �¦���`�h
Y�F
¯�q�›���‡�s�M�æ�t�Ú�¿�½

  -c �Ú�¿�½�`�h�æ
:�›
¯�Ô

�«�•�G���È	–���È�›�à���`�s�M�h�Š  kinase �t�‹  Kinase 

�t�‹  kInAsE �t�‹�Ú�¿�½ �{

  % grep -i kinase fastafile

�«�• kinase �q�M�O���È�U���‡�•�s�M�æ�›
¯�Ô

  % grep -v kinase fastafile

GNU grep 2.5 �Ž�ñ�p���®�s�¦�Ó�³�ã�ï

  --color 
  --perl-regexp (-P)
  --only-matching

�\�•�’�w�¦�Ó�³�ã�ï�x���¥�!
:  GREP_OPTIONS �t�¦��

�` �o�S�X�\�q�U�p�V�”�{

diff (difference)

���m�w�Ñ�•�  �ç�w�Ÿ�s�”�æ�¢�)
ü�£�›
¯�Ô�b�”�{

  % diff file1 file2

�¦�Ó�³�ã�ï

  -i �G���È	–���È�›�à���d�c�t
z�±

  -w �í
(���È  (white space) �w�§�M�›�Á�¹

  -B �í�æ�w�§�M�›�Á�¹

  -c context diff ���Ü�p	Z�—

  -u unified diff ���Ü�p	Z�—

  -y �(�È�t���‚�h  side-by-side ���Ü�p	Z�—

  -r �Ã�Ÿ�è�«�Ä�æ�r�O�`�›  recursive �t
z�±

  -N ���O�`�s�M�Ñ�•�  �ç�›�í�Ñ�•�  �ç�q�` �o�{�O

patch

diff �w�A�L�›�‹�q�t�)
ü�›�&�;�`�Ñ�•�  �ç�›�Ë	ý�b�”�{

�Ñ�æ�”�¹�Ñ�Ä�¢�£�ž�w�Ì �¬	.
Y�s�p �‘�X�;�M�’�•�h�{

  % patch -p 1 -s < update.diff

find

�¦���`�h�Ê
²�•�Ô
Ç�s�r�›�Ë�m�Ñ�•�  �ç�›�U�g�b�”�{

�¦�Ó�³�ã�ï

  -name �Ñ�•�  �ç�Ê�w�Í�»�” �ï�›�¦��

  -type �Ñ�•�  �ç�w	����›�¦��

          f �è	×�w�Ñ�•�  �ç

          d �Ã�Ÿ�è�«�Ä�æ

          l �³�ï�Ø�æ�¿�«�æ�ï�«

  -size �Ñ�•�  �ç�w�± � �¶�›�¦��

�«�•�§�è �ï�Ä�Ã �Ÿ�è�«�Ä�æ  . �Ž�<�T�’�z Þle �p�•�‡�”�Ñ�•

�  �ç�Ê�w�Ñ�•�  �ç�›�U�g�{

  % find . -name 'file*'

�«�• /etc �Ã�Ÿ�è�«�Ä�æ�T�’�z�Ã �Ÿ�è�«�Ä�æ�s�p�x�s�X�è

	×�w�Ñ�•�  �ç�i�Z�›�U�g�{

  % find /etc/ -type f

�«�• /var �Ã�Ÿ�è�«�Ä�æ�T�’�Ñ�•�  �ç �± � �¶�U  0 �w�Ñ�•� 

�ç�i�Z�›�U�g�{

  % find /var/ -size 0

�j�s�ˆ�t�z zsh �p�x  **/Þle*(@) �s�r �w
¯�G�p �z Þnd �›�–

�˜�s�X�o�‹�6�<�$�s�Ñ�•�  �ç�Ê�U�g�U�p�V�”�{

  % ls **/file*        # dir/**/ �p  dir �Ž�<
¶�o

  % ls /etc/**/*(.)    # *(.) �p�è	×�w�Ñ�•�  �ç

  % ls /etc/**/*(@)    # *(@) �p�³�ï�Ø�æ�¿�«�æ�ï�«

  % ls -d /etc/**/*(/) # *(/) �p�Ã �Ÿ�è�«�Ä�æ

  % ls -l *(L0)        # *(L 
:�È ) �p�Ñ�•�  �ç �± � �¶

ln (link)

�æ�ï�«�Ñ�•�  �ç�›�^
R�b�”�¢�î�.�U�‰�a�Ñ�•�  �ç�t���w

�Ê
²�›�m�Z �”�£�{�Ë �”�Å�æ�ï�«�w	Ô�ù�x�z�æ�ï�«�i�w

�Ñ�•�  �ç�U	«�Q �o�‹�î�.�x�’�”�U�z�³�ï�Ø�æ�¿�«�æ�ï�«

�w	Ô�ù�x�ž �«�·�µ�p�V�s�X�s�”�{

�«�• Þle3 �›  link1 �t�Ë �”�Å�æ�ï�« �{

  % ln file3 link1

�«�• Þle3 �›  symlink1 �t�³�ï�Ø�æ�¿�«�æ�ï�« �{

  % ln -s file3 symlink1

�«�•�Ë �”�Å�æ�ï�«�w�æ�ï�«
:�x  ls �w -l �¦�Ó�³�ã�ï�p �z i-

node 
j�ø�x  -i �¦�Ó�³�ã�ï�p�f�•�g�•
¯�Ô�^�•�”�{�æ�ï

�«�i�w  Þle3 �›	«�` �o �z�Ë �”�Å�æ�ï�«�q�³�ï�Ø�æ�¿�«�æ�ï

�«�w�§�M�›�¬�Ý�b�”�{

  % ls -li
  % rm fil3
  % less link1
  % less symlink1
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touch

�Ñ�•�  �ç�w�Ë	ý�Ô�Ì�›�!�Ë�b�”�{�Ñ�•�  �ç�U�s�Z�•�y�^


R�z�K�•�y�Ë	ý�Ì���›�q�O�Ì���t
ƒ���b�”�{

  % touch newfile

�¦�Ó�³�ã�ï

  -r �Ë	ý�Ô�Ì�›�€	°�b�”�Ñ�•�  �ç�›�¦��

�«�• newÞle �w�Ë	ý�Ì���›  Þle1 �q�‰�a�t�b�”�{

  % touch -r file1 newfile

echo

�¦���`�h���È�»�›
ª	j	Z�—�t
¯�Ô�{

  % echo "hello"
  % echo "done" >> finished.txt

�¦�Ó�³�ã�ï

  -n �~�æ�›	Z�—�`�s�M

ps (process)

�q�O�î�æ�¤�w�Ó�é�·�µ�w�°�a�›
¯�Ô�{

  % ps

��
��w�ˆ�T�` �o�M�”�‹�w�‹���Š �o�b �‚�o �w�Ó�é�·�µ�›
¯

�Ô�{	Ä�`�M	Ø�C�›
¯�Ô�b�”�h�Š�w�¦�Ó�³�ã�ï�x�z aux �%

�q  -elf �%�U�K�“�z OS �t�‘�l �o�Ÿ�s�”�{

  % ps aux   (BSD�%)  # auxww �s�r  w �w
:�p�#
ï�U
ÿ�C

  % ps -elf  (SYSV�%)

kill

�¦���`�h�Ó�é�·�µ
j�ø�t�³�¬�Æ �ç�›
ù�”�{�è	×�x �f�w�Ó

�é�·�µ�›�§
M	4�ƒ�`�h�M	Ô�ù�t�–�;�{

�«�•�Ó�é�·�µ  ID (ps �¯�Ú�ï�Å�p�¬�Ý ) 12345 �w�Ó�é�·�µ

�›�­�Š�”�{

  % kill 12345

kill �i�Z�p�x�­�‡�’�s�M�k
ø�Ó�é�·�µ�w	Ô�ù�‹�z�§
M	4

�ƒ�t
ì�p�b�”  -9 (-KILL) �³�¬�Æ �ç�›
ù�”�q�­�Š�’�•�”	Ô

�ù�U���M�{

  % kill -9 12345

	��s�³�¬�Æ �ç�w	��¨

  -1  HUP (hang up)
  -2  INT (interrupt)
  -3  QUIT (quit)
  -6  ABRT (abort)
  -9  KILL (non-ignorable kill)
  -14 ALRM (alarm clock)
  -15 TERM (software termination signal)

�\�•�’�w�³�¬�Æ �ç�›	!�Z�h�Ì�w�Ó�é�·�µ�w�•�ˆ�x�Ó�é�¬

�å �Ü�t�‘���b�”�{�É�” �Ü�±�” �Ì�w  named �s�r�z HUP �³

�¬�Æ�ç�›	!�Z �”�\�q�p
ƒ���Ñ�•�  �ç�w�6�¡�ˆ���ˆ�›�æ�O

�¹�Ñ�Ä�¢�£�ž�‹�K�”�{
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�³�£�ç�w�,�Š
�®�p�$�s�¯�Ú�ï�Å
â�^
 By Toshiaki Katayama

�³�£�ç�q�x

�³�£�ç�x  UNIX �w�¯�Ú�ï�Å�›�î�æ�b�”�h�Š�t

�» �” �Û�Æ�ç �w�¤ �p �b �; �b �” �  �ï �» �” �Ñ�£ �  �µ

�p�b �{ B�³�£�ç�%�w  sh, bash, zsh �•  C�³�£�ç

�%�w csh, tcsh �s�r�U�K�“�‡�b�U�z�f�•�g�•��

�O�q �; �ó �U	� �ï �Ÿ�s �“ �‡ �b �{ �; �ó �U�[ 
Ë�p �^

�À�®�p�w�ô�M  zsh �U�S�ç�Š �p�b �{

> (redirect)

�¯�Ú�ï�Å�w	Z�—�A�L�›�Ñ�•�  �ç�t�æ�¼ � �è�«�Ä�{�7���w

�º�0�x	Í	{�V�^�•�”�{

  % date
  % date > file1
  % cat file1 �¢ ! 
¯�Ô�` �o�¬�Ý�£

>> (append)

�¯�Ú�ï�Å�w	Z�—�A�L�›�Ñ�•�  �ç�t�å�G�{

  % date >> file1
  % cat file1 �¢ ! 
¯�Ô�` �o�¬�Ý�£

| (pipe)

�¯�Ú�ï�Å�w	Z�—�A�L�›���w�¯�Ú�ï�Å�t�Ö�—�{

  % ls -l | less
  % grep http /etc/services | less

Ctrl-C (stop)

�¯�Ú�ï�Å�w�î�æ�›�¤�…�{

  % blastall -p blastp -i q.seq -d t.seq
  Ctrl-C

�c �l�q	4�ƒ�`�s�M�¯�Ú�ï�Å�›���­�^�d �”�«�{

  % ruby -e 'while true; puts "hoge"; end'
  hoge
  hoge
   :
  Ctrl-C

Ctrl-Z (suspend)

�¯�Ú�ï�Å�w�î�æ�›�°�Ì���­�{

  % blastall -p blastp -i q.seq -d t.seq
  Ctrl-Z
  % bg �¢ # �-�‰�›�Ì�¿�«�¬�å�¢�ï�Å�p�6�‰�£

  % jobs  �¢ # 
¯�Ô�` �o�´ �ã �Ò�›�¬�Ý�£

�Ñ�•�  �ç�w�$	B�¤�t�°�Ì�$�t�¯�Ú�ï�Å�å� �ï�t�í�”�«�{

  % vi hoge.txt
  Ctrl-Z

jobs

�î�æ�¤�w�´ �ã �Ò�¢�¯�Ú�ï�Å�£�w�°�a�{

  % jobs

�Ó�é�·�µ  ID �s�r�‹���Š�h�Õ�M�Ñ�¥�” �Ú�¿�Ä�p�w
¯�Ô�{

  % jobs -l

bg (background)

�°�Ì���­�¤�w�´ �ã �Ò�›�Ì�¿�«�¬�å�¢�ï�Å�t�{

  % bg
  % jobs �¢ # 
¯�Ô�` �o�¬�Ý�£

fg (foreground)

�°�Ì���­�¤�‡�h�x�Ì�¿�«�¬�å�¢�ï�Å�w�´ �ã �Ò�›�Ñ�¥ �ž �¬

�å�¢�ï�Å�t�{

  % fg

���­�¤�w�´ �ã �Ò�U
ó
:�K�”	Ô�ù�t�z���m�è�w�´ �ã �Ò�›

�Ñ�¥ �ž �¬�å�¢�ï�Å�t�b�”�«�{

  % fg %2

& (background)

�7	s�T�’�´ �ã �Ò�›�Ì�¿�«�¬�å�¢�ï�Å�p�î�æ�{ jobs �¯�Ú�ï

�Å�p�Ì�¿�«�¬�å�¢�ï�Å�´ �ã �Ò�›
¯�Ô�` �o�¬�Ý�{

  % blastall -p blastp -i q.seq -d t.seq &
  % jobs �¢ ! 
¯�Ô�` �o�¬�Ý�£

export

���¥�!
:�w
ƒ���¢
Y�¬�t�x�z� �Ó�é�·�µ�t�‹�¾�V�'�U�•

�”�‘�O�t
ƒ���£�{

�¯�Ú�ï�Å�›�U�g�b�”�Ã �Ÿ�è�«�Ä�æ�w�æ �µ�Ä  PATH �t  /usr/

local/bin �›�å�C�{

  % echo $PATH �¢ ! 
¯�Ô�` �o�¬�Ý�£

  % export PATH="$PATH:/usr/local/bin"
  % echo $PATH �¢ ! 
¯�Ô�` �o�¬�Ý�£

��
Œ�$�t�–�;�b�”�Ö �”�´ �ß�”�›  less �t
ƒ���{

  % export PAGER=less
  % echo $PAGER �¢ ! 
¯�Ô�` �o�¬�Ý�£

for var in files


ó
:�Ñ�•�  �ç�¢�ò�è�£�›	q�t	r�g�b�”�{

�G�Î�Õ�w�¨�;�   b0001�™b0004 �‡�p�w
��»�›	q�t	��˜

�¢�ò�è�›	q�t	r�g�b�”�«�£�{
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  % for gene in b0001 b0002 b0003 b0004
  do
    echo $gene
    bget.rb -f -n a eco $gene > ${gene}.fa
  done

	��˜�`�h�¤
��»�Ñ�•�  �ç�›  EMBOSS �w pepstats �¯�Ú�ï�Å

�p	r�g�¢�Ñ�•�  �ç�›	q�t	r�g�b�”�«�£�{

  % for file in b000*.fa
  do
    pepstats $file -auto
  done

pepstats �w	Z�—�A�L�Ñ�•�  �ç�Ê�›�!�Ë�` �o�ˆ�”�¢ base-

name �¯�Ú�ï�Å�w�–�;�«�£�{

  % for file in b000*.pepstats
  do
    gene=`basename $file .pepstats`
    mv $file ${gene}.out
  done

Zsh�wTips

zsh�t �x �z �� �w�³ �£ �ç �t �x �s �M�( �b �s �; �ó �U


:���X�K�“�‡�b �{

¥ 	Ý�¯�t� �a�h�4�ì�©�4�w�Ý�Ç �á�”
¬�R�;�ó

¥ Ctrl-r, Ctrl-s �t�‘ �”�Î�µ�Ä�æ�U�g�;�ó

¥ �Ú�ç�½�å� �ï�¤ �Ã�Ÿ�»  zle �›�º��

¥ ���¥�!
:�¤ �Ã�Ÿ�»  vared �›�º��

¥ �6�<�$�p
ü�T�“�•�b�M�Ñ�•�  �ç �Ú�¿�½ **/*(@)

¥ kill-region �s�r���<�s�¯�Ú�ï�Å�å� �ï�$	B�;�ó

¥ �¯�Ú�ï�Å�w�Ñ �ç �Í�µ�2�‰�;�ó  =blastall

�s�r�s�r�{�Ž�<�p�x  zsh �w�j�•�l�q�`�h	–�U

�›	º�p�`�‡�b �{

�Ñ�•�  �ç�w��
Q�t�‘ �”
¬�R

�®UNIX�w�,�Š�¯�w  Þnd �¯�Ú�ï�Å�w�ò�p�‹�•

�[�‡�`�h�U�z�ë�  �ç�Å�§�”�Å�›  () �p	.	æ�` �o

% ls /etc/ **/ *        # /etc �Ž�<�w
¶�Ñ�•�  �ç

% ls /etc/**/* (.)     # /etc �Ž�<�w�è	×�Ñ�•�  �ç

% ls /etc/**/* (@)     # /etc �Ž�<�w�æ�ï�«

% ls -d /etc/**/* (/)  # /etc �Ž�<�w�Ã �Ÿ�è�«�Ä�æ

�w�‘ �O�t �z �› �� �w�� 
Q�› �Ë�m�Ñ�• �  �ç �i �Z �›


¬�R�b�”�\�q�U�p�V�‡�b �{�^�’�t

% ls -l * (L0)       # �± � �¶�U  0 �w�Ñ�•�  �ç�w�ˆ

% ls -l * (f700)     # rwx------ �w�Ñ�•�  �ç�w�ˆ

% ls -l * (u[hoge])  # �â �”�²  hoge �w�Ñ�•�  �ç�w�ˆ

% ls -l * (g[db])    # �¬ �ç�” �Ó db �w�Ñ�•�  �ç�w�ˆ

�q�M�l�h�Ñ�•�  �ç�w�Þ�”�Å�p�w
¬�R�• �z

% ls -l * (mw-3)  # ��	?���Ž�º�t�Ë	ý�^�•�h�Ñ�•�  �ç

% ls -l * (m0)    # ���Ô�Ë	ý�^�•�h�Ñ�•�  �ç

% ls -l * (mM+6)  # ���ò�D�Ž	Í�y�M�Ñ�•�  �ç

% ls -l * (ch-2)  # ���Ì���Ž�º�t� �ˆ�s�`�h�Ñ�•�  �ç

�w�‘ �O�t �» �  �Ü�µ �» �ï �Ó�t �‘ �” 
¬ �R�U�D�ó �p

�b�{

�æ�ï �« �Ñ�• �  �ç �f �w�‹ �w�p �x �s �X �z �æ�ï

�«
Œ�w�Ñ�•�  �ç�›�¦�b	Ô�ù�t�x
Œ�„�t  - �›�m

�Z �‡ �b �{ �Ã�Ÿ�è �« �Ä�æ�q �Ã�Ÿ�è �« �Ä�æ�• �w�æ

�ï�«�w�ˆ�w	Ô�ù  (-/) �s�r�{

% ls -d * (-/)
% ls -d * (-m0)

m
j�è�T�’ n
j�è�‡�p�w�Ñ�•�  �ç

�^ �’ �t �z �Í �» �” �ï �t �Ú�¿ �½�b �” �Ñ�• �  �ç �w�O

�j �? �x �è �w�‹ �w�z �q �M�O�¦ �� �‹ �D�ó �p �b �{

DSC�p �• �‡ �” �Ñ�• �  �ç �w�O�j �� 
j �è �T �’ �� 
j

�è�w�Ñ�•�  �ç�t�Ú�¿�½�b�”	Ô�ù�•

% rm DSC* ([ 2, 5])

�j �s �ˆ �t �z �Ž �< �w�‘ �O�t �b �” �q �Ñ�• �  �ç �Ê�w

�¤
Œ�U 2 �T  5 �p	4�˜�”�Ñ�•�  �ç�t�s�“�‡�b �{

% rm DSC* [ 2, 5]


:�È�æ �µ�Ä�2�‰


:�È�w���|�›  {m..n} �p
\
R�b�”�\�q�U�p�V�‡

�b �w�p �z �È
j �w�Ñ�• �  �ç �• �f �w�° 
æ�› 	r �g �b

�”�M�t�(�b�p�b �{

% mv DSC0{ 3769 .. 3822 } .jpg photo/
% for i in { 1.. 10}
do
  cp foo$i.txt bar$i.txt
end

�®�\�w�Í�»�” �ï�Ž�Ž�¯�w�Ñ�•�  �ç

�„ �q �œ�r 
¶ 
æ�w�Ñ�• �  �ç �t �Ú�¿ �½�` �h �M�Z

�r �z �\ �w�Í �» �” �ï �w�Ñ�• �  �ç �Ê�i �Z �x 	† �Ž �q

�M�O	Ô�ù�x  ~ �›�–�O�\�q�U�p�V�‡�b �{

% ls * ~CVS! # CVS �Ž�Ž�w
¶�o �w�Ñ�•�  �ç

% rm *.o ~hoge.o ! # hoge.o �Ž�Ž�w
¶�o �w.o �Ñ�•�  �ç

% ls * ~*[0-9]* ! # 
:�È�›���‰�Ñ�•�  �ç�Ž�Ž

�Ñ�•�  �ç�Ê�T�’�Í�µ�Ê�›	��“�ˆ�”

�Ñ�•�  �ç�Ê�t�0�b�”  basename �•  dirname �¯

�Ú�ï�Å�q�‰�7�w
â�^�›  zsh �w�;�ó�i�Z�p�î�q

�p�V�‡�b �{

# ruby �¯�Ú�ï�Å�w�Í�µ  (=ruby) �›�!
:�t�¨�ò

% file= =ruby
# basename �¯�Ú�ï�Å
ì�p

% echo $file            # /usr/local/bin/ruby
# basename �¯�Ú�ï�Å
ì�p

% echo $file :t         # ruby
# dirname �¯�Ú�ï�Å
ì�p

% echo $file :h         # /usr/local/bin


ª	j�¤ �å�”	Z�—�w	��“�{�M

sh, bash �s�r  (B�³�£�ç�% ) �p�x�z
ª	j	Z�—  (1) 

�q
ª	j�¤ �å�”	Z�—  (2) �›�–�M
ü�Z �”�\�q�U�p

�V�‡�b �{���e�”�t�x  2>&1 �›�–�M�‡�b �{

% command 1> out.log 2> err.log  # ���w file �t

% command 2>&1 | less          # ���e�o pipe �t

% command > outerr.log 2>&1    # ���e�o file �t
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�»�  �Ü�µ�»�ï�Ó

1. �Ì���w	��¨�›�¦��

�Ñ�•�  �ç�w�»�  �Ü�µ�»�ï

�Ó�x��	��¨�K�“�‡�b �{

m �Ñ�•�  �ç�w�Ë	ý�Ì��

a �7	4�ž �«�·�µ�Ì��

c i-node �w�!�Ë�Ì��

2. �8���w�¦��

�¦���s�`�w	Ô�ù�w
:�È�x

�Ô
:�›
¯�`�‡�b �{

M �D (month)

w 	?  (week)

h �Ì  (hour)

m 
ü  (minute)

s 
µ  (second)

3. �Ì���à�w�¦��

�¦���s�`�w	Ô�ù�j�•�O�r

�f�w�Ì���¢ n�Ô
²�z m
ü


²�s�r�£�›
¯�`�‡�b �{

+ �¦���`�h�Ì���Ž
²

- �¦���`�h�Ì���Ž�™

4. 
:�‹�w�¦��

�Ì���›
¯�b
:�È�›�¦���`

�‡�b �{



csh, tcsh �s�r  (C�³�£�ç�% ) �p�x�z
ª	j�¤ �å�”

	Z �—�i �Z �› �– �M
ü �Z �” �; �ó �U�s �M�h �Š �± �Ò

�³ �£ �ç �w�Ï �� �› �– �M�‡ �b �{ �° �M�z �� �e �” 	Ô�ù

�x  >& �•  |& �q���?�t	{�X�\�q�U�p�V�‡�b �{

% ( command > out.log ) >&  err.log # ���w file �t

% command |&  less              # ���e�o pipe �t

% command >& outerr.log        # ���e�o file �t

zsh �p�x�z B�³�£�ç�%�w  1>, 2> �›�–�l�h�–�M


ü�Z�Ï���q  |&,  >& �w���e�Ï���w�r�j�’�‹�b

�;�p�V�‡�b �{


ó
:�¯�Ú�ï�Å�q�w�Ö	Z�—

paste, cut �q  zsh  �w <(�¯�Ú�ï�Å ) �Ï���›�–�O

�q�® Þle1 �w�
�§�å �Ü�è�q  Þle2 �w���§�å �Ü�è

�› �È�A�¯ �q �M�l �h 
â �^ �‹ �¤ �� �Ñ�• �  �ç �› �– �˜

�c�t�î�æ�D�ó�p�b �{

% paste <( cut -f1 file1 ) <( cut -f3 file2 )

�^�’�t�z >(�¯�Ú�ï�Å ) �Ï���›�–�l �o�‰�a�A�L

�› 
ó 
: �w�Ó�é �· �µ �t �I �b �\ �q �‹ �p �V�‡ �b �{ �\

�w�h�Š  | �q tee �w
Ê�ˆ�ù�˜�d�‘�“�‹	J�È�t	Z

�—�› �C�» �b �” �\ �q �U�D�ó �p �b �¢ �\ �w�; �ó �› �b

�;�b�”�t�x  setopt multios �w
ƒ���U
ž�A�£�{

% paste <( cut -f1 file1 ) <( cut -f3 file2 )
> >( ruby -e Ôp ARGF.readÕ )
> >( perl -e Ôs/^/perl:/Õ )

% date > >(tac) >(cat)

�±�Ò�Ó�é�·�µ�w�ì�ƒ�›�4�m

wait ���›�–�O�q�³�£�ç �µ�«�æ�Ó�Ä�s�r�p���»

�t �î �æ�` �h �± �Ò�Ó�é �· �µ �w	4 �ƒ �› �4 �m�\ �q �U

�p�V�‡�b �{

# FASTA �Ñ�¥�” �Ú�¿�Ä�w
��»�›	j
‹

  :
# BLAST �›�î�æ

for s in *.seq
do
  blastall -p blastp -i $s -d db > $s.out &
done
wait
  :
# �A�L�›�r
s

  :

Zsh�w���¥
ƒ��

zsh�w
ƒ �� �Ñ�• � �ç �x �M�X�m�T �K �“ �‡ �b �U�z

�,�Š�$�t�x  ~/.zshrc �Ñ�•�  �ç�t
ž�A�s
ƒ���›

	{�M �o�S�Z�y�‘�M �p�`�•�O�{

~/.zshrc
�Ý�  �ï �w
ƒ �� �Ñ�• �  �ç �p �z �Ž �< �w�‘ �O�s �ò �è

�›�G	\�`�‡�b�¢ rc �x  UNIX �w�I�ˆ�Ì�t�î�æ�^

�•�”�Ñ�•�  �ç  /etc/*rc �%�w�Ê�’�p  run com-

mand �w�t�£�{

¥ limit, umask, stty �s�r �w
ƒ��

¥ PATH, RUBYLIB �s�r���¥�!
:�w
ƒ��

¥ PROMPT, SAVEHIST �s�r�³�£�ç�!
:�w
ƒ��

¥ alias (�¤ � �æ�ž�µ ) �w
ƒ��

¥ function (��
: ) �w
ƒ��

¥ autoload (�å�C�;�ó ) �w
ƒ��

¥ bindkey (�©�” �Ì � �ï�Å ) �w
ƒ��

¥ zstyle (�4�ì�s�r �w�µ�»�  �ç ) �w
ƒ��

¥ zshoptions (�¦�Ó�³�ã�ï ) �w
ƒ��

�‡�h�z
ž�A�t� �a�o�³�£�ç�!
:  OSTYPE �t�‘

�“  OS �–�w	Ô�ù
ü�Z�›�`�‡�b �{�Í�Ö �”�´�t
ƒ

���w�±�ï�Ó �ç�›���L�`�‡�b�w�p �z�&�S�§�µ�»

�Ú� �¶�` �o�–�l �o �X�i�^�M�{

export  �x�!
:�›���¥�!
:�q�` �o
•�t�`

�‡�b �{ alias �x�¯�Ú�ï�Å�t���Ê�›
ƒ���`�‡�b �{


ó�v�s�¯�Ú�ï�Å�x  function  �p��
:�q�` �o
ƒ

���`�‡�b �{�s�T �p�‹  precmd  �x�z�Ó�é�ï�Ó�Ä

�U
¯ �Ô�^ �• �” 
² �t �– �s 
ž �c �î �æ�^ �• �” �› �� �s

�� 
: �p �b �{ �« �q �` �o 
Û�Y�t � �a �o �%�� �È�› �!

�Ë�b�”��
:�›
ƒ���` �o�M�‡�b �{

�f�w��  zsh �›���w
ƒ���x�™
R�t�‡�q�Š �o

�K�“�‡�b�U�z zstyle  �q setopt  �x  zsh �w�•

�ˆ �› �G�V�X�! �Ë�b �” 
ƒ �� �p �z �^ �‡ �_ �‡ �s 
¬ �R

�¶�U�K�“�‡�b�w�p

% man zshoptions
% man zshall

�s�r�›�€	°�` �o �z�–�M�•�b�M
ƒ���t�!�Ë�` �o

�X�i�^�M�{

~/.zlogout
�³ �£ �ç �› 	4 �ƒ �b �” �M�t �
 �S �i �Z �î �æ�^ �• �”

�Ñ�•�  �ç�{�h�q�Q�y  clear �q	{�M �o�S�Z�y�é

�¬�ž�¢�Ä�Ì�t�h�Ø�U�«�æ�ž�^�•�‡�b �{

~/.zhistory (�×�ˆ
\
R )

�– �; �` �h �¯ �Ú�ï �Å�w�Î �µ �Ä�æ�› �G�å �` �o �S�X

�Ñ�•�  �ç�{�³�£�ç�!
:  SAVEHIST �t�¦���`�h

�æ
:�w�¯�Ú�ï�Å�U�G�å�^�•�‡�b �{�Í�s  zsh �›

�I�ˆ�`�h�M�t�‹�z�ü�¹ " �©�”�•  Ctrl+R �©�”�t

�‘ �” �U�g �p �Ž 
² �w�d �º �› 
Î �” �\ �q �U�p �V�” �h

�Š�z �Õ�M�¯ �Ú�ï �Å�å �  �ï �› �Ö�—�` �Ú�b 	� �� �U

	²�Z�‡�b �{

Emacs �•  vi �¤ �Ã�Ÿ�»�w�©�” �Ì � �ï�Å�t�ó

�• �o�M�”
��x�z bindkey -e �•  -v �p�r�j�’�T�w

�©�” �Ì � �ï�Å�›
ƒ���` �o�S�X�\�q�p �z zsh �w

�Ú�ç�½�å� �ï�¤ �Ã�Ÿ�»�q�ô�S�s�¯�Ú�ï�Å�å� 

�ï�$	B�;�ó�›�Æ�;�b�”�\�q�U�p�V�‡�b �{
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�±�ï�Ó �ç�w  ~/.zshr c
�×�” �Ü�Ã�Ÿ�è�«�Ä�æ�t�”�M �o�§�µ�»�Ú � �¶

��
�����4�B�N�Q�M�F���_�����[�T�I�S�D���	�$�
�������������5�P�T�I�J�B�L�J���,�B�U�B�Z�B�N�B�����L�!�C�J�P�S�V�C�Z���P�S�H��
��

���������T�I�F�M�M

�V�N�B�T�L��������

�V�O�M�J�N�J�U
�M�J�N�J�U�����T
���M�J�N�J�U���D�P�S�F����

�T�U�U�Z���J�O�U�S�����?�$��
�T�U�U�Z���T�V�T�Q�����?�;��

���������F�O�W�J�S�P�O�N�F�O�U�B�M���W�B�S�J�B�C�M�F�T

���F�Y�Q�P�S�U���&�%�*�5�0�3���W�J
���F�Y�Q�P�S�U���1�"�(�&�3���M�F�T�T
���F�Y�Q�P�S�U���-�&�4�4�������J�R�4�.�.��

�F�Y�Q�P�S�U���#�*�0�3�0�0�5�������C�J�P��
�1�"�5�)�������V�T�S���M�P�D�B�M���C�J�O�����T�X���C�J�O�����P�Q�U���T�G�X���C�J�O�����V�T�S���C�J�O�����C�J�O��
�1�"�5�)�������1�"�5�)�����V�T�S���V�D�C�����V�T�S���D�D�T���C�J�O��
�1�"�5�)�������1�"�5�)�����V�T�S���T�C�J�O�����T�C�J�O��
�1�"�5�)�������1�"�5�)�����V�T�S���P�Q�F�O�X�J�O���C�J�O��
�1�"�5�)�������1�"�5�)�����#�*�0�3�0�0�5���C�J�O��
�F�Y�Q�P�S�U���1�"�5�)
���F�Y�Q�P�S�U���-�%�@�-�*�#�3�"�3�:�@�1�"�5�)
���F�Y�Q�P�S�U���.�"�/�1�"�5�)

�F�Y�Q�P�S�U���$�7�4�@�3�4�)���T�T�I
�F�Y�Q�P�S�U���3�4�:�/�$�@�3�4�)���T�T�I
���F�Y�Q�P�S�U���3�6�#�:�-�*�#�������)�0�.�&���M�J�C���S�V�C�Z��
���F�Y�Q�P�S�U���1�&�3�-�-�*�#�������)�0�.�&���M�J�C���Q�F�S�M��
���F�Y�Q�P�S�U���4�2�-�@�5�3�"�$�&����

���������B�M�J�B�T�F�T

�B�M�J�B�T���M�T�����M�T�����'��
���B�M�J�B�T���M�T�����M�T�����'�������D�P�M�P�S���B�V�U�P��
�B�M�J�B�T���M�B�����M�T�����B��
�B�M�J�B�T���M�M�����M�T�����M��
�B�M�J�B�T���M�M�B�����M�T�����M�B��
�B�M�J�B�T���M�M�E�����M�T�����M�B�E��
�B�M�J�B�T���M�M�U�����M�T�����M�B�U��
�B�M�J�B�T���M�M�T�����M�T�����M�B�4��
�B�M�J�B�T���E�J�S�����M�T�����M��

���B�M�J�B�T���E�G�����E�G�����I��
���B�M�J�B�T���E�V�����E�V�����I��

���B�M�J�B�T���Q�V���Q�V�T�I�E
���B�M�J�B�T���Q�P���Q�P�Q�E

�B�M�J�B�T���S�F�T�����F�Y�Q�P�S�U���5�&�3�.���Y�U�F�S�N�����S�F�T�J�[�F���������E�F�W���O�V�M�M��
�B�M�J�B�T���J�S�C�����J�S�C�����S���J�S�C���D�P�N�Q�M�F�U�J�P�O�������T�J�N�Q�M�F���Q�S�P�N�Q�U��

���������G�V�O�D�U�J�P�O�T

�G�V�O�D�U�J�P�O���T�F�U�F�O�W�	�
���\���F�Y�Q�P�S�U���������������^

�G�V�O�D�U�J�P�O���Q�T�H�S�F�Q���	�
���\
�����D�B�T�F�����0�4�5�:�1�&���\
���������T�P�M�B�S�J�T���

�������������Q�T�����F�G���]���I�F�B�E������
�������������Q�T�����F�G���]���H�S�F�Q�����J������������

���������M�J�O�V�Y���

�������������Q�T���B�V�Y�X���]���I�F�B�E������
�������������Q�T���B�V�Y�X���]���H�S�F�Q�����J������������
���������E�B�S�X�J�O���

�������������Q�T���B�V�Y�X���]���I�F�B�E������
�������������Q�T���B�V�Y�X���]���H�S�F�Q�����J������������
�����������

�������������Q�T���B�V�Y�X���]���I�F�B�E������
�������������Q�T���B�V�Y�X���]���H�S�F�Q�����J������������
�����^
�^

�G�V�O�D�U�J�P�O���Q�S�F�D�N�E���	�
���\
�����M�P�B�E���A�V�Q�U�J�N�F���]���T�F�E�����F�����T�����������a�	�<�?�
���>���a�
�������a�������A�����������E�F�W���O�V�M�M

�����D�B�T�F�����M�P�B�E���\
�����������������
�����������G�B�D�F��������������������������
�������������<�������>���
���G�B�D�F�����	�?���?�
������������
�������������<�������>���
���G�B�D�F�����	�?�?���
������������
�������������<�������>���
���G�B�D�F�����	�?�?�����
����������
�������������
���������������G�B�D�F�����	�?�?�������
��������
�������������
���������������G�B�D�F�����	���@���
������������
���������<�������>���
�������G�B�D�F�����	�5�@�5�
������������
�����������
�����������������S�F�U�V�S�O����������������������
�����^
�����F�D�I�P�������G�B�D�F���M�P�B�E�����M�P�B�E��
�^

���������[�T�I���T�Q�F�D�J�G�J�D

�������N�B�O���[�T�I�Q�B�S�B�N

�1�3�0�.�1�5�������O�!���N�����_��������

�)�*�4�5�4�*�;�&��������������
�4�"�7�&�)�*�4�5��������������

�������N�B�O���[�T�I�D�P�N�Q�T�Z�T

�B�V�U�P�M�P�B�E�����6���D�P�N�Q�J�O�J�U
�D�P�N�Q�J�O�J�U�����V

�������N�B�O���[�T�I�N�P�E�V�M�F�T���	�[�T�I���[�M�F�


�C�J�O�E�L�F�Z�����F
�C�J�O�E�L�F�Z�����?�6�����C�B�D�L�X�B�S�E���L�J�M�M���M�J�O�F
�C�J�O�E�L�F�Z�����?�8�����L�J�M�M���S�F�H�J�P�O
�C�J�O�E�L�F�Z�����?�<�I�����W�J���C�B�D�L�X�B�S�E���L�J�M�M���X�P�S�E
�C�J�O�E�L�F�Z�����?�<�������D�P�Q�Z���Q�S�F�W���X�P�S�E��
�C�J�O�E�L�F�Z�����?�0�����W�J���P�Q�F�O���M�J�O�F���C�F�M�P�X

�������N�B�O���[�T�I�N�P�E�V�M�F�T���	�[�T�I���[�V�U�J�M�


�[�T�U�Z�M�F�������D�P�N�Q�M�F�U�J�P�O���������N�F�O�V���T�F�M�F�D�U
�[�T�U�Z�M�F�������D�P�N�Q�M�F�U�J�P�O���������M�J�T�U���D�P�M�P�S�T����

�������N�B�O���[�T�I�P�Q�U�T

�T�F�U�P�Q�U���D�P�S�S�F�D�U
�T�F�U�P�Q�U���F�R�V�B�M�T
�T�F�U�P�Q�U���M�J�T�U�@�Q�B�D�L�F�E
���T�F�U�P�Q�U���N�V�M�U�J�P�T
���T�F�U�P�Q�U���T�I�B�S�F�@�I�J�T�U�P�S�Z
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Ruby�w�î�æ�w�`�T�h
#!/usr/bin/env ruby �q�ë�ï�å�  �Æ�”
 By Toshiaki Katayama

Ruby �µ�«�æ�Ó�Ä

Ruby�w�Ó�é �¬ �å �Ü�x �z �è 	× �Ñ�• �  �ç �t �- �� �`

�o�î�æ�`�‡�b �{

#!/usr/bin/env ruby

puts "Hello, World!"

�¤ �Ã�Ÿ�»�p	Í�G�w�º�0�w  test.rb �Ñ�•�  �ç�›�^


R�`�z�î�æ�` �o�ˆ�‡�`�•�O�{

% ruby test.rb
Hello, World!

�‡�h�x�z

% chmod 755 test.rb
% ./test.rb
Hello, World!

�\�w	Ô�ù�z�
�æ�è�w  #!/usr/bin/env ruby �t�‘

�“�z���¥�!
:  PATH �w�è�l �o�M�”�Ã �Ÿ�è�«�Ä

�æ�T�’  ruby �¯�Ú�ï�Å�›�s�`	Z�` �o�Ó�é�¬�å

�Ü�›�î�æ�` �o �X�•�‡�b �{

ruby �¯�Ú�ï�Å�U� �ï �µ�Ä�” �ç�^�• �o�M�”

	Ô	t�x  OS �•���¥�t�‘�l �o�§�M�‡�b�U�z�\�w

�G�O�›�–�O�q�µ�«�æ�Ó�Ä�›	.
Y�b�”
ž�A�U�s

�X�s�“�‡�b �{�°�M�p �z
ó
:�w  ruby �¯�Ú�ï�Å

�U� �ï �µ�Ä�” �ç�^�• �o�M�”	Ô�ù�z�r�•�U�–�˜

�•�”�T�x���¥�!
:  PATH �w	q
j�t�‘���` �o�>

�‡�“�‡�b �{

� �ï�»�å�«�Â �Ÿ�Ò�s�î�æ

�y �M�Ó�é �¬ �å �Ü�w	Ô�ù �z �M�j �M�j �Ñ�• �  �ç �t

	{ �M�o �î �æ�b �” �w�x �Ø�W�s �h �Š�z �¯ �Ú�ï �Å�å

�  �ï �p �Ó�é �¬ �å �Ü�› �G	\ �` �o �î �æ�b �” �®�ë �ï

�å�  �Æ�”�¯�›�–�O�\�q�U�K�“�‡�b �{

  % ruby -e 'puts 2**8'
  256

�¦�Ú �­�q�` �o �z Perl �q Ruby �p�Š�G�s
:�È�w

�{�M�w�§�M�›�_�o�ˆ�‡�`�•�O�{

  % perl -e 'print 2**49 '
  562949953421312
  % ruby -e 'print 2**49'
  562949953421312
  % perl -e 'print 2**50'
  1.12589990684262e+15
  % ruby -e 'print 2**50'
  1125899906842624
  % perl -e '2**2**2**2**2'
  inf
  % ruby -e '2**2**2**2**2'
  200352993040684646497...
  (19729 �;�m�n�X )

�‡�h�z irb (interactive ruby) �›�–�O�q�z�î�æ�A

�L �› �¬ �Ý�` �s �U�’ �  �ï �» �å �« �Â�Ÿ�Ò�t �î �æ�`

�o�M�X�\�q�U�p�V�‡�b �{

  % irb
  irb(main):001:0> a = 2 + 3
  => 5
  irb(main):002:0> a + a
  => 10
  irb(main):003:0> a * a
  => 25
  irb(main):004:0>

�Ý�¹�¿�Å�•�!
:�Ê�s�r�›  Tab �©�” �p�4�ì�`�h

�M	Ô�ù�x�z irb �¯�Ú�ï�Å�t  completion �å� �Ò

�å�æ�›�¡�ˆ���‡�d�‡�b �{

  % irb -r irb/completion

�4�ì�;�ó�x  readline �å� �Ò�å�æ�t�‘���` �o�M

�” �h �Š�z �� �¥ �t �‘ �l �o �x �– �Q�s �M�\ �q �‹ �K�“

�‡ �b �{ irb�› �I �ˆ �` �h �K�q �t �4 �ì �U
ž �A�t �s �l

�h	Ô�ù�x irb	Í�p require�b�”�\�q�‹�D�ó�p�b �{

  % irb --simple-prompt
  >> require "irb/completion"

�‘�X�–�O	Ô�ù�x�³�£�ç�w
ƒ���Ñ�•�  �ç�p  alias 

�›
ƒ���` �o�S�M �o�‹�‘�M �p�`�•�O�{

  alias irb='irb -r irb/completion'
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�H���s  �Ã�”�»�æ�¹�” �µ�Æ�;  I 
�Ñ�å�¿�Ä �Ñ�•�  �ç�q
Y�F
¯�q
 By Masumi Itoh, T oshiaki Katayama

�¯�ï�Â�ï�À

1. �Ñ�å�¿�Ä �Ñ�•�  �ç�Ã�”�» �Õ�” �µ

1.1. �Ñ�å�¿�Ä �Ñ�•�  �ç�q�x

1.2. �^�‡�_�‡�s�Ñ�¥�” �Ú�¿�Ä

GenBank, KEGG, UniProt, PRO-
SITE, Pfam, Rfam, Ensembl, PDB

1.3. �Ñ�å�¿�Ä �Ñ�•�  �ç�w�b�;�O

2. Ruby�w�S�•�X �f�X

2.1. ARGV�q ARGF

2.2. 
Y�F
¯�q

�H�� �s �è �x �z Ruby�Ó�é �¬ �å �Ü�p �7 	s �t �{

�O
\ �Ë �J �¶ �Ã �” �» �Õ�” �µ �w�Ñ�å �¿ �Ä�Ñ�• �  �ç

�t �m�M�o �¶ �• �{ �E
¯ �$ �s �‹ �w�q �` �o �z �� �, 
�

�» �Ã �” �» �Õ�” �µ �wGenBank�z �ž �Û�Ê �Ž 
� �»

�Ã�” �» �Õ�” �µ �wUniProt�z �» �ï �Í �« �í �q �. �Ï ��

�Ã �” �» �Õ�” �µ �wPDB�z �¨ �; �  �• �= �ù 
ú �q �Í �µ

�¢ �£ �  �s �r �› �w�ù �` �h �Ã �” �» �Õ�” �µ KEGG�s

�r �w�¤ �ï �Ä�æ�› �“ �
 �b �” �{ �m�n �M�o �z �\ �• �’

�w �Ã �” �» �Õ�” �µ �› �b �; �b �” �M�t �, �Š �q �s �”

�Ñ�• �  �ç �Ö	Z �—�• �z �¯ �Ú�ï �Å�å �  �ï �¾
: �z 
Y

�F
¯�q�t�m�M �o�î	6�b�”�{
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「ヒトの代わりに
考える機械を作る
ことはできない」

�½�á�”�æ�ï�¬�~�Ú�³�ï�w�ß�Š	�

Alan M. Turing (1912 - 1954)
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�Ñ�å�¿�Ä �Ñ�•�  �ç�Ã�”�» �Õ�” �µ
GenBank, KEGG, PDB ...
By Masumi Itoh

�Ñ�å�¿�Ä �Ñ�•�  �ç�q�x�•

\ 
ú �¶ �w�Ã�” �»�Õ �” �µ �w�� �X �x �z �¢ �£ �Ò�  �ï

�» �” �Ñ�£ �  �µ �p �¬ �‰�^ �• �o �M�” �‹ �w�q �� �d �o

�Ñ�å �¿ �Ä�Ñ�• �  �ç �� �Ü�q �` �o �‹ �¬ �‰�^ �• �o �M

�‡ �b �{ �Ñ�å �¿ �Ä�Ñ�• �  �ç �� �Ü�w�Ã �” �» �Õ�” �µ

�x �z �o �° �‹ �` �X�x 
ó 
: �w�¤ �ï �Ä�æ�› �³ �” �­ �ï

�³ �ß �ç �t �� �‚ �h �Â �©�µ �Ä�Ñ�• �  �ç �• �f �w	B�ù

�p �b �{ �‹ �q �‹ �q �Ã�” �» �” �U	—�s �M�Ì �8 �t �x �z

�Ñ�å �¿ �Ä�Ñ�• �  �ç �× �. �› �� �g �b �” �× 
² �w�Ó�é

�¬ �å �Ü�› �^ �l �o �Ã �” �» �Õ�” �µ �^ 
R�U�æ�˜ �• �o

�M�‡ �` �h �U�z �f �w�™�� �X�w�Ã�” �» �Õ�” �µ �p �x

�æ�è �” �³ �ã �Æ�ç �Ã �” �» �Õ�” �µ �� �g �³ �µ �Â�Ü�›

�‹ �Ö�` �o �Ã�” �»�Õ �” �µ �^ 
R�U�æ�˜ �• �” �‘ �O�t

�s �“ �z �f �\ �T �’ �Ñ�å �¿ �Ä�Ñ�• �  �ç �› 
\ 
R�` �o

�Ã�” �» �Õ�” �µ 
� 
Í �U�æ�˜ �• �” �‘ �O�t �s �l �o �M

�‡ �b �{ �� �X�wDNA�• �» �ï �Í �« �í �w�Ã�” �» �Õ�”

�µ �p �x �Ã�” �» �t 
[ �V�x �s �X�z �è 	× �z �¶ 	[ �è �$

�t �x �× �� �t �6 �b �; �p �V�” �h �Š�z �Ã�” �» �Õ�” �µ


¶ �. �› �Ö	� �` �o �× 
ü �w�³ �µ �Â�Ü�t 
Ê�ˆ �� �œ�i

�“ �z �r 
s �b �” �\ �q �U�p �V�‡ �b �{ �Ñ�å �¿ �Ä�Ñ�•

�  �ç �x �z �› �� �w�� �¥ �t �‘ �� �d �c �z �m�t �p �‹ �0

�› �t �b �; �D�ó �p �K�” �q �M�O�Ý�æ�¿ �Ä�U�K�“ �z

�Ã �” �» �Õ�” �µ �t �v �’ �c �z �Ã �” �» �w�ž �� �• �A �L

�w	Z�—�s�r�t�¿�X�b�;�^�• �o�M�‡�b �{

�Â�©�µ�Ä �Ñ�•�  �ç�w�{�M�M
�²�Â�© �µ�Ä �Ñ�• �  �ç�³

�� �È �Ã�” �» �i �Z �p �Ï 
R�^ �• �h �Ñ�• �  �ç �{ �r �œ�s

�; 	� �w�¯ �ï �Ð�á �” �» �” �p �‹ �ž �è �` �o �b �; �p �V�”


: 	—�s �M�Ñ�• �  �ç �� �Ü�w�° �m�{ ���	�*�5�; �  �Ù�/ ���F��

�8 �P�S�E�T���I�U�U�Q�������F���X�P�S�E�T���K�Q�����‘�“�


�Â �©�µ �Ä�Ñ�• �  �ç �x �r �œ�s �; 	� �w�¯ �ï �Ð�á �”

�» �p �‹ �ž �è �` �o �b �; �p �V�” �w�U�b �: �p �b �U�z

�î �x Windows�• Mac�p �^ 
R�b �” 	Ô�ù �x �« �™�U


ž �A�p �z �	 �…�b �” �q �Â�©�µ �Ä�Ñ�• �  �ç �a �Œ�s

�X�s �l �o �M�” �\ �q �U�K�“ �‡ �b �{ �s �S�z 
² �s �w

�Ó�é �¬ �å �Û�ï �¬ �Ö�ó �p 
† �Ì �U�K�l �h �q �S�“ �z

�Ó�é �¬ �å �Ü�‹ �Â �©�µ �Ä�Ñ�• �  �ç �p �G	\ �` �‡

�b�{

�Â �©�µ �Ä�Ñ�• �  �ç �w�þ �a �x �7 �‘ �s �Ó�é �¬

�å �Ü�› �; �M�o 	Z �R�‡ �b �U�z �� �s �x �Ó�é �¬ �å �Û

�ï�¬�î	6�’�`�X  �z�»�”�Û�Æ �ç�T�’ less �¯�Ú�ï

�Å�›�;�M�”�\�q�t�`�‡�b �{

�‡ �c �z �± �ï �Ó�ç �Ñ�• �  �ç �› �Ò�å �¢ �² �› �– �l �o  

http://web.kuicr.kyoto-u.ac.jp/egis/prog/ �T�’

�¼�¢ �ï �é �” �Å�` �o �V�‡ �b �{ �¼�¢ �ï �é �” �Å�` �h

�Ñ�• �  �ç �x �Ã�µ �« �Ä�¿�Ó�t �q �• �” �w�p �z �^ �À

�Ã�Ÿ�è �« �Ä�æ�¢ �Ñ�¥ �ç �¼�£ �› �Ã�µ �« �Ä�¿�Ó�t

� �ˆ�`�‡�`�•�O�{

cd�x �^ �À �Ã�Ÿ �è �« �Ä �æ�w�  �ˆ �z ls�x �Ã�Ÿ �è �«

�Ä�æ�º �w�Ñ�• �  �ç �w�æ�µ �Ä�› 
¯ �Ô�b �” �¯ �Ú�ï

�Å�p�b�¢�® UNIX �w�,�Š�¯�€	°�£�{

�Ñ�• �  �ç �Ê �U�U�c �’ �c �’ �q �� �œ�p �_ �Q�”

�w�p�·�V�s�‹�w�›
¬�œ �p�¢�«�Q�y genes�£�z

�q �Ö�—�b �” �q �Â�©�µ �Ä�Ñ�• �  �ç �› �þ �a �b �” �\

�q �U 	Z �R �‡ �b �{ Emacs�z �Â �©�µ �Ä �¤ �Ã�Ÿ �¿

�Ä�z Windows�w�Ý�Þ�¾�s �w�¤ �Ã�Ÿ�» �p �‹ �Â�©

�µ �Ä�Ñ�• �  �ç �› �‰�X �\ �q �U	Z �R�‡ �b �U�z ��

�§ �l �o �$ 	B�` �o �` �‡ �O�D�ó 
Q�U�K�” �\ �q �• �z

�G�V�M�Ñ�• �  �ç �x �{ �M�n �’ �M�z �G�[ �^ �z �q �M

�O�g �� �p less�s �r �w�Ö�” �´ �ß �” �U�‘ �X �; �M�’

�• �‡ �b �{ �f �• �p �x �¤ �Ã �” �» �Õ�” �µ �w�Ñ�• �  �ç

�›�ˆ�o�•�V�‡�`�•�O�{
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GenBank

GenBank �x����  NCBI �t�‘�“�¬�‰�^�• �o�M�”

DNA
� �» �Ã �” �» �Õ�” �µ �p �z 
H�„ �7 �G�wDNA 

�Ã�” �» �è �Ù�´ �Ä�æ�p �b �{ GenBank�x �i �‘ �z 
\


ú 	� �¬ �ç �” �Ó�t �G�‡ �T �t �0 � �b �” �Ã�Ÿ �Ï �´ �ã

�ï (division)�t 
ü �¨ �^ �• �o �S �“ �z �q �O�p �x EST

�s �r �› 	� �s �§ �Â�° �æ�› �� �Š�h 18�w�Ã�Ÿ�Ï �´ �ã

�ï �t 
ü �Z �’ �• �o �M�‡ �b �{ �$ 	- EMBL�z �� �q �¨

�; �¶ �Z �€ 	t

D D B J�q �È

�� �~ �Ã �” �»

�ž �� �` �z �� �M�� �, 
� �» �Ã�” �» �Õ�” �µ (INSD)�›

�Ï �™�` �o �M�‡ �b �{ �Ã �” �» �x GenBank�Ñ�¥ �”

�Ú�¿ �Ä�q �z �y �• �” �� �Ü�p 
� 
Í �^ �• �z �\ �w�� �Ü

�x RefSeq�s �r NCBI�p �¬ �‰�^ �• �” �� �w�Ã �” �»

�Õ�” �µ�p�‹�b�;�^�• �o�M�‡�b �{

�¤�ï�Ä�æ

DDBJ �‹���Ü�x�‰�a�{ Feature table �x  DDBJ, 

EMBL, GenBank �p�ž�è�w�“�7�›�;�M �o�M�‡

�b�{

LOCUS
�¤ �ï �Ä �æ�Ê �z 
� �» �Õ�z �» �  �Ó�z 
ü �  �� �6�� ���	�� 	Ý ��


¢	Ý�
���z�Ã �Ÿ�Ï�´ �ã�ï �z�Ã�”�»�w�7	4�Ë	ý�Ô

DEFINITION
�¨�;� �~�»�ï �Í�«�í�Ê

ACCESSION
�ž �«�·�¿�³�ã�ï
j�ø

VERSION
�ž �«�·�¿�³�ã�ï
j�ø�������Ì �”�´ �ã�ï

SOURCE
���R�b�”
\
ú	��~�¦ �ç �¨�É �å�Ê

ORGANISM
���R�b�”
\
ú	��w�%�w
ü�¨

REFERENCE
�� �Y �¢ �J �å 	� �£ 	Ø�C�{ �¶ 	� �z �´ �ß �” �Æ�ç �z �» �  �Ä�ç

�s�r�{�7	s�w�°�m�x�J�å	��w	Ø�C�{

FEATURES

� �» �w�› �Ã �› �G	\ �b �” �{ �G�F�B�U�V�S�F�� �L�F�Z���	�T�P�V�S�D�F�
����

�$�%�4�
���U�3�/ �" �
���S�3�/ �" �s �
�z �M�P�D�B�U�J�P�O�z �R�V�B�M�J�p�F�S���T �’ �s

�”�{�M�P�D�B�U�J�P�O�w�Ñ�¥�”�Ú�¿�Ä�‹�A�Ï
ó�v�{

ORIGIN
�\ �w�Í �w�æ�T �’ �� �, 
� �» �U�• �‡ �” �{ 
� �» �x �� �� �� �, �]

�q �t �~ �æ�^ �• �z �æ�w
Œ�„ �w
: �È �x �æ�„ �w�� �, �U�? ��

�,�è�T�›�Ô�b �{

//
�¤�ï�Ä�æ�w�à
~�“

KEGG

KEGG (Kyoto Encyclopedia of Genes and 
Genomes) �x�z�˜�N�G�¶�Ì � 

�¦ �  �ï �Ñ�¥ �Ú�Â�Ÿ �« �µ �·

�ï �» �” �p �‰
C �~ �¬ �‰�^

�• �o �M�” 
\ �Ë 	Ø�C �w �ù

�Ã �” �» �Õ�” �µ �p �b �{ KEGG�x

	� �t �z �E	� �%�~ 
M�š �%�w�= �ù 
ú �z �» �ï �Í �« �í

�w�É �¿ �Ä �ë �” �« 	Ø�C�› �• 
u �b �” PATHWAY�z

�¨ �; �  �• �®�Ê�Ü	Ø�C�› �• 
u �b �” GENES�z �= �ù


ú 	Ø�C�› �• 
u �b �” LIGAND�z 
\ �Ë�Œ�Ý�w�Š
Ú


ü �¨ �Ã�” �» �Õ�” �µ BRITE�T �’ �s �“ �‡ �b�{ �� �s �x

�« �q �` �o GENES�w�¤ �ï �Ä �æ�› �Ô�` �‡ �b �U�z

LIGAND �s�r�z���w  KEGG �Ã�”�» �Õ�” �µ�w�¤

�ï�Ä�æ�‹�¨�Å�w���Ü�p�G�L�^�• �o�M�‡�b �{

GENES�¤�ï�Ä�æ

ENTRY�Ñ�Ÿ�” �ç�Å

�¤ �ï �Ä �æ�Ê�z �¤ �ï �Ä �æ�” �w	� �¨ �z 
\ 
ú 	� �Ê �{ �¤ �ï �Ä

�æ�w�o �• �x �¨ �; �  �ˆ 
ú���	�( �&�/ �&�4�z �%�( �&�/ �&�4�
�z ���¯ �ï

�Â�Ÿ�¬���	�&�(�&�/�&�4�
���s�r

NAME�Ñ�Ÿ�” �ç�Å

�¨�;� �~�»�ï �Í�«�í�Ê�z���Ê

DEFINITION �Ñ�Ÿ�” �ç�Å

�;�ó�ž �Ê�Â�”�³�ã�ï

ORTHOLOG�Ñ�Ÿ�” �ç�Å

�, �0���	�,�&�(�(���0�S�U�I�P�M�P�H�Z�
���ž�Ê�Â�”�³�ã�ï�¢�,�&�(�(���t

�‘ �”�¦�”�¹�é�¬�¨�;� �¬ �ç�” �Ó�w�;�ó
ü�¨�£

PATHWAY�Ñ�Ÿ�” �ç�Å

�;�ó�b�”�Í�µ �¢�£� ���	�,�&�(�(���1 �"�5�)�8 �"�:�•�w�æ�ï�«�


POSITION�Ñ�Ÿ�” �ç�Å

�è 	×���, �&�( �( ���( �&�/ �0�. �&���w�0 � �b �” �¤ �ï �Ä�æ�w�®�Ê�Ü

	Í �p �w�• �” �{ �, �&�( �( ���( �&�/ �0�. �&���t �¤ �ï �Ä�æ�U�s �M	Ô

�ù �¢ �®�Ê�Ü
� �» �U�° �> �� �£ �z 
› 	í �. 
j �ø �• �Ì �ï �Å �s

�r �w�ˆ�U�w�l �o�M�”	Ô�ù�‹�K�”�{

MOTIF�Ñ�Ÿ�” �ç�Å

�¤ �ï �Ä �æ�U �Ë �m�Þ �½�” �Ñ �¢ �1�G�B�N�z �1�3�0 �4�*�5�&�z��

�5�*�(�&�3�'�"�.���s�r�£

DBLINKS�Ñ�Ÿ�” �ç�Å

�„�T�w�Ã�”�» �Õ�” �µ�•�w�æ�ï�«

CODON_USAGE���Ñ�Ÿ�” �ç�Å

�¯�Å�ï�–�;
Ã�S

AASEQ�Ñ�Ÿ�” �ç�Å���	�$�%�4�w�ˆ�


�ž�Û�Ê�Ž
��»�Õ�z�ž�Û�Ê�Ž
��»

NTSEQ�Ñ�Ÿ�” �ç�Å

���,
��»�Õ�z���,
��»

///
�¤�ï�Ä�æ�w�à
~�“
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UniProt/Swiss-Pr ot

UniProt �x�$	-  EBI�z�µ � �µ  SIB (Institute of 

Bioinformatics)�z����  Georgetown University 

�U �f �• �g �• �‰
C �~ �¬ �‰�` �o �M�h TrEM BL�z

Swiss-Prot�z PIR �›�w�ù�`�h�z�»�ï �Í�«�í
��»

�Ã �” �» �Õ�” �µ

�p �b �{ �J �å �^

�• �o �M�” �» �ï

�Í �« �í 
� �» �x  

Swiss-Prot �t���R�b�”  UniProt/Swiss-Prot �q  

TrEMBL �t���R�b�”  UniProt/TrEMBL �t�G�V�X


ü �Z �• �o �M�o �z �\ �w�O�j UniProt/Swiss-Prot�x

�Ž 
² �wSwiss-Prot�‰�7 �z �©�á �è �” �» �” �t �‘ �”

�ô �M
^ �S�w�; �ó �ž�Ê�Â�” �³ �ã �ï �U
Ç�C�^ �• �o

�S�“ �z �Ì �  �¦ �  �ï �Ñ�¥ �Ú�Â�Ÿ�« �µ 
ü �ú �p �x �`

�y �` �y �; �ó �ž�Ê�Â�” �³ �ã �ï �w
Y�r �· �¿ �Ä�q �`

�o �– �; �^ �• �‡ �b �{ �° �M�wUniProt/TrEMBL�x  

EMBL Nucleotide Sequence Database�w
��»�›

�‹���`�h�‹�w�p�b �{

�¤�ï�Ä�æ

TrEMBL�‹ �‰�a �� �Ü�{ �‡ �h �z �, �Š�$ �t EMBL�•

PROSITE�s �r �$ 	- �w�Ã�” �» �Õ�” �µ �x �¨ �Å �` �h

���Ü�s�w�p �z�Ž�<�p�x�‰�a�:�x	²�t�`�‡�b �{

ID (IDentification)
�¤�ï�Ä�æ�Ê�z�¤�ï�Ä�æ�w�»� �Ó �z
��»�Õ�s�r

AC (ACcession number)
�¤ �ï �Ä �æ�w�ž �« �· �¿ �³ �ã �ï 
j �ø �{ �*�%���q �� �’ �˜ �` �M

�U�z �æ�æ�” �µ �U�! �˜ �l �o �‹ �‰�° �w�» �ï �Í �« �í �› �Ô�b


j�ø�x�\�j�’�{�*�%���x�!�Ë�^�•�s�M�q�x�v�’�s�M�{

DT (DaTe)
�¤�ï�Ä�æ�w�^
R�z�Ë	ý�Ô�Ì

DE (DEscription)
�¤�ï�Ä�æ�w
†�Ì�{

GN (Gene Names)
�¨�;� �Ê

OS, OG, OC, OX
���R�b�”	��z�¦ �ç �¨�É �å �z
ü�¨	Ø�C

RN, RP, RC, RX, RG, RA, RT, RL
���Y	Ø�C

CC (Comment)
�¯�Ý�ï�Ä�f�w�„�T�{

DR (Database cross-References)
���w�Ã�”�» �Õ�” �µ�•�w�æ�ï�« �{

KW (Key Word)
�©�”�ë�”�Å

FT (Feture Table data)

��»�w�›�Ã

SQ (SeQuence header)
�\�w�Í�w�æ�T�’
��»�U�•�‡�”�{

//
�¤�ï�Ä�æ�w�à
~�“

PROSITE

Swiss-Prot �‰�7�z�µ � �µ  SIB �t�‘�l �o�‰
C�~

�á �æ�^ �• �o �M�” �» �ï �Í �« �í �w�Ñ�• �Û�æ�” �z �Å

�Ý�  �ï �w�Ã�” �» �Õ�” �µ �p �z �» �ï �Í �« �í 
� �» �¤

�t �ˆ �’ �• �” �¤ �Ñ�• �Û�æ�” �~ �Å�Ý�  �ï �w�› �Ã
�

�»�w  PATTERN �q MATRIX (PROFILE) �›�•
u

�` �o�M�‡�b �{�‡�h�z�›�Ã�›�×
µ�t�   (�ó�  ) �p

�G�`�h RULE �‹�J�å�^�• �o�M�‡�b �{ PATTERN 

�x �» �ï �Í �« �í �w�Æ
Q�¤ 	ú �• �z 	. 	æ
æ�• �s �r �›

�y �M
Y�F 
¯ �q �¢ Ruby�w�‹ �w�q �x �Ÿ�s �” �£ �q �`

�o
¯�q�`�h�‹�w�p �z MATRIX �x�Ñ�•�Û�æ�”�z

�Å �Ý �  �ï �s

�r �w 
� �» �w

�Ú �ç �½�Ó�ç

�ž �å �  �Ý �ï

�Ä�T�’�^
R�`�h  Position SpeciÞc Score Matrix 

(PSSM) �q�` �o
¯�q�^�• �o�M�‡�b �{�‡�h�z�›�Ÿ


Q�w�ô�X�s�M  PATTERN �•  MATRIX, RULE �‹

�J �å �^ �• �o �M�‡ �b �U�z �f �• �’ �x �µ �©�¿�Ó�Ñ�å

�¬�U
�  (true) �t�s�l �o�M�‡�b �{�‡�h�z Swiss-

Prot�¤ �w�V�E
Q�w�» �ï �Í �« �í �w�æ�µ �Ä�‹ �G�L

�^�• �o�M�‡�b �{
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            Beeg,M., Ceci,P., Ubezio,P., Forloni,G., Tagliavini,F. and
            Salmona,M.
  TITLE     Gerstmann-Straussler-Scheinker disease amyloid protein polymerizes
            according to the 'dock-and-lock' model
  JOURNAL   J. Biol. Chem. 281 (2), 843-849 (2006)
   PUBMED   16286452
  REMARK    GeneRIF: PrP82-146 polymerizes according to the 'dock-and-lock'
            model
�¢	²�t�£

FEATURES             Location/Qualifiers
     source          1..2483
                     /organism="Homo sapiens"
                     /mol_type="mRNA"
                     /db_xref="taxon:9606"
                     /chromosome="20"
                     /map="20pter-p12"
     gene            1..2483
                     /gene="PRNP"
                     /note="synonyms: CJD, GSS, PrP, ASCR, PRIP, PrPc, CD230,
                     MGC26679, PrP27-30, PrP33-35C"
                     /db_xref="GeneID:5621"
                     /db_xref="HGNC:9449"
                     /db_xref="HPRD:01453"
                     /db_xref="MIM:176640"
�¢	²�t�£

     CDS             101..862
                     /gene="PRNP"
                     /go_component="endoplasmic reticulum; extrinsic to
                     membrane [pmid 16004966]; Golgi apparatus; lipid raft"
                     /go_function="copper ion binding [pmid 16294306];
                     microtubule binding [pmid 16004966]"
                     /go_process="copper ion homeostasis [pmid 16004966];
                     metabolism [pmid 3755672]; response to oxidative stress"
                     /note="prion-related protein; major prion protein; CD230
                     antigen; prion protein PrP"
                     /codon_start=1
                     /product="prion protein preproprotein"
                     /protein_id="NP_000302.1"
                     /db_xref="GI:4506113"
                     /db_xref="GeneID:5621"
                     /db_xref="HGNC:9449"
                     /db_xref="HPRD:01453"
                     /db_xref="MIM:176640"
                     /translation="MANLGCWMLVLFVATWSDLGLCKKRPKPGGWNTGGSRYPGQGSP
                     GGNRYPPQGGGGWGQPHGGGWGQPHGGGWGQPHGGGWGQPHGGGWGQGGGTHSQWNKP
                     SKPKTNMKHMAGAAAAGAVVGGLGGYMLGSAMSRPIIHFGSDYEDRYYRENMHRYPNQ
                     VYYRPMDEYSNQNNFVHDCVNITIKQHTVTTTTKGENFTETDVKMMERVVEQMCITQY
                     ERESQAYYQRGSSMVLFSSPPVILLISFLIFLIVG"
     sig_peptide     101..166
                     /gene="PRNP"
                     /standard_name="D20S1014"
                     /db_xref="UniSTS:21619"
     STS             2105..2344
                     /gene="PRNP"
                     /standard_name="RH70248"
                     /db_xref="UniSTS:43453"
�¢	²�t�£

ORIGIN      
        1 ccccctcggc cccgcgcgtc gcctgtcctc cgagccagtc gctgacagcc gcggcgccgc
       61 gagcttctcc tctcctcacg accgaggcag agcagtcatt atggcgaacc ttggctgctg
      121 gatgctggtt ctctttgtgg ccacatggag tgacctgggc ctctgcaaga agcgcccgaa
      181 gcctggagga tggaacactg ggggcagccg atacccgggg cagggcagcc ctggaggcaa
�¢	²�t�£

     2161 tattgcatag gacagactta ggagttttgt ttagagcagt taacatctga agtgtctaat
     2221 gcattaactt ttgtaaggta ctgaatactt aatatgtggg aaaccctttt gcgtggtcct
     2281 taggcttaca atgtgcactg aatcgtttca tgtaagaatc caaagtggac accattaaca
     2341 ggtctttgaa atatgcatgt actttatatt ttctatattt gtaactttgc atgttcttgt
     2401 tttgttatat aaaaaaattg taaatgttta atatctgact gaaattaaac gagcgaagat
     2461 gagcaccaaa aaaaaaaaaa aaa
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ENTRY       5621              CDS       H.sapiens
NAME        PRNP
DEFINITION  prion protein (p27-30) (Creutzfeld-Jakob disease,
            Gerstmann-Strausler-Scheinker syndrome, fatal familial insomnia)
ORTHOLOG    KO: K05634  prion protein
PATHWAY     PATH: hsa01510  Neurodegenerative Disorders
            PATH: hsa05060  Prion disease
POSITION    20pter-p12
MOTIF       Pfam: GRP Prion
            PROSITE: PRION_1 PRION_2 GLY_RICH
DBLINKS     OMIM: 176640
            NCBI-GI: 4506113
            NCBI-GeneID: 5621
            UniProt: P04156
CODON_USAGE       T               C               A               G
          T   2   5   0   0   3   1   0   1   3  10   0   0   1   3   1   9
          C   2   5   0   5   7   4   3   3   5   5   2  13   3   3   1   0
          A   0   7   2  12   1   8   3   1   1  11   1   9   5   5   1   3
          G   3   3   0   8   3   3   3   1   1   5   2   7  13  16   8   8
AASEQ       253
            MANLGCWMLVLFVATWSDLGLCKKRPKPGGWNTGGSRYPGQGSPGGNRYPPQGGGGWGQP
            HGGGWGQPHGGGWGQPHGGGWGQPHGGGWGQGGGTHSQWNKPSKPKTNMKHMAGAAAAGA
            VVGGLGGYMLGSAMSRPIIHFGSDYEDRYYRENMHRYPNQVYYRPMDEYSNQNNFVHDCV
            NITIKQHTVTTTTKGENFTETDVKMMERVVEQMCITQYERESQAYYQRGSSMVLFSSPPV
            ILLISFLIFLIVG
NTSEQ       762
            atggcgaaccttggctgctggatgctggttctctttgtggccacatggagtgacctgggc
            ctctgcaagaagcgcccgaagcctggaggatggaacactgggggcagccgatacccgggg
            cagggcagccctggaggcaaccgctacccacctcagggcggtggtggctgggggcagcct
            catggtggtggctgggggcagcctcatggtggtggctgggggcagccccatggtggtggc
            tggggacagcctcatggtggtggctggggtcaaggaggtggcacccacagtcagtggaac
            aagccgagtaagccaaaaaccaacatgaagcacatggctggtgctgcagcagctggggca
            gtggtggggggccttggcggctacatgctgggaagtgccatgagcaggcccatcatacat
            ttcggcagtgactatgaggaccgttactatcgtgaaaacatgcaccgttaccccaaccaa
            gtgtactacaggcccatggatgagtacagcaaccagaacaactttgtgcacgactgcgtc
            aatatcacaatcaagcagcacacggtcaccacaaccaccaagggggagaacttcaccgag
            accgacgttaagatgatggagcgcgtggttgagcagatgtgtatcacccagtacgagagg
            gaatctcaggcctattaccagagaggatcgagcatggtcctcttctcctctccacctgtg
            atcctcctgatctctttcctcatcttcctgatagtgggatga
///
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ID   PRIO_HUMAN     STANDARD;      PRT;   253 AA.
AC   P04156; O60489; P78446; Q15216; Q15221; Q8TBG0; Q96E70; Q9UP19;
ID   PRIO_HUMAN     STANDARD;      PRT;   253 AA.
ID   PRIO_HUMAN     STANDARD;      PRT;   253 AA.
AC   P04156; O60489; P78446; Q15216; Q15221; Q8TBG0; Q96E70; Q9UP19;
DT   01-NOV-1986, integrated into UniProtKB/Swiss-Prot.
DT   01-NOV-1986, sequence version 1.
DT   18-APR-2006, entry version 89.
DE   Major prion protein precursor (PrP) (PrP27-30) (PrP33-35C) (ASCR)
DE   (CD230 antigen).
GN   Name=PRNP; Synonyms=PRP;
OS   Homo sapiens (Human).
OC   Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
OC   Mammalia; Eutheria; Euarchontoglires; Primates; Haplorrhini;
OC   Catarrhini; Hominidae; Homo.
OX   NCBI_TaxID=9606;
RN   [1]
RP   NUCLEOTIDE SEQUENCE [MRNA].
RX   MEDLINE=86300093; PubMed=3755672;
RA   Kretzschmar H.A., Stowring L.E., Westaway D., Stubblebine W.H.,
RA   Prusiner S.B., Dearmond S.J.;
RT   "Molecular cloning of a human prion protein cDNA.";
RL   DNA 5:315-324(1986).
RT   "Generation and initial analysis of more than 15,000 full-length human
RT   and mouse cDNA sequences.";
RL   Proc. Natl. Acad. Sci. U.S.A. 99:16899-16903(2002).
�¢	²�t�£

CC   -!- FUNCTION: The physiological function of PrP is not known.
CC   -!- SUBUNIT: PrP has a tendency to aggregate yielding polymers called
CC       "rods".
CC       unstable. Insertions or deletions of octapeptide repeat units are
CC       associated to prion disease.
CC   -!- DISEASE: PrP is found in high quantity in the brain of humans and
CC       animals infected with neurodegenerative diseases known as
CC       transmissible spongiform encephalopathies or prion diseases, like:
CC       Creutzfeldt-Jakob disease (CJD), fatal familial insomnia (FFI),
CC       Gerstmann-Straussler disease (GSD), Huntington disease-like 1
CC       (HDL1) and kuru in humans; scrapie in sheep and goat; bovine
CC       spongiform encephalopathy (BSE) in cattle; transmissible mink
CC       encephalopathy (TME); chronic wasting disease (CWD) of mule deer
CC       and elk; feline spongiform encephalopathy (FSE) in cats and exotic
CC       ungulate encephalopathy (EUE) in nyala and greater kudu. The prion
CC       diseases illustrate three manifestations of CNS degeneration: (1)
CC       infectious (2) sporadic and (3) dominantly inherited forms. TME,
CC       CWD, BSE, FSE, EUE are all thought to occur after consumption of
CC       prion-infected foodstuffs.
�¢	²�t�£

DR   UniGene; Hs.472010; -.
DR   PDB; 1E1G; NMR; A=125-228.
DR   MIM; 606688; phenotype.
DR   GO; GO:0006979; P:response to oxidative stress; ISS.
FT   SIGNAL        1     22
FT   CHAIN        23    230       Major prion protein.
FT                                /FTId=PRO_0000025675.
FT   PROPEP      231    253       Removed in mature form (By similarity).
FT                                /FTId=PRO_0000025676.
�¢	²�t�£

FT   STRAND      142    143
FT   HELIX       144    156
FT   STRAND      157    157
FT   STRAND      159    160
FT   STRAND      162    163
FT   HELIX       166    168
FT   STRAND      170    171
FT   HELIX       172    189
FT   STRAND      191    193
FT   HELIX       194    197
FT   HELIX       200    223
FT   TURN        224    224
SQ   SEQUENCE   253 AA;  27661 MW;  43DB596BAAA66484 CRC64;
     MANLGCWMLV LFVATWSDLG LCKKRPKPGG WNTGGSRYPG QGSPGGNRYP PQGGGGWGQP
     HGGGWGQPHG GGWGQPHGGG WGQPHGGGWG QGGGTHSQWN KPSKPKTNMK HMAGAAAAGA
     VVGGLGGYML GSAMSRPIIH FGSDYEDRYY RENMHRYPNQ VYYRPMDEYS NQNNFVHDCV
     NITIKQHTVT TTTKGENFTE TDVKMMERVV EQMCITQYER ESQAYYQRGS SMVLFSSPPV
     ILLISFLIFL IVG
//
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Ruby�w�S�•�X �f�X
ARGV�q ARGF
By Toshiaki Katayama

�Ñ�•�  �ç�Ö	Z�—

�Ñ�• �  �ç �Ö	Z �—(I/O)�x �z �Ã�” �» �w�¡ �ˆ �� �ˆ �z

�A�L �w	{ �V	Z �` �q �M�O�™�¯ �p �z �› �t �µ �« �æ�Ó

�Ä�%�w�Ó�é �¬ �å �Ü�p �x �, �Š�$ �s �; �ó �p �b �{ �\

�w�h �ŠRuby�p �‹ �Ö	Z �—�w�M�O�t �x �7 �‘ �s �• �“

�M�U�K �“ �‡ �b �U�z �‡ �c �x �Ñ�å �¿ �Ä�Ñ�• �  �ç

�Ã �” �» �Õ�” �µ �w�¤ �ï �Ä �æ�› �¡ �ˆ �� �œ�p �ˆ �‡

�`�•�O�{

�¡ �ˆ �� �‰�Ñ�• �  �ç �Ê �x �z �Ó�é �¬ �å �Ü�t �’

�Š �� �‡ �c �z �¯ �Ú�ï �Å �å �  �ï �¾
: �p �I �b �‘ �O�t

�` �‡ �b �{ �\ �• �t �‘ �“ �z �Ñ�• �  �ç �Ê�U�! �˜ �l �o

�‹ �Ó�é �¬ �å �Ü�› �! �Ë�b �” 
ž �A�U�s �X�s �“ �‡ �b

�` �z 
ó 
: �w�Ñ�• �  �ç �› �Ö�—�t �– �O�\ �q �‹ �p �V

�”�‘�O�t�s�“�‡�b �{

ARGV�q�¯�Ú�ï�Å�å� �ï�¾
:

�‡�c�x�z�¯�Ú�ï�Å�å� �ï�¾
:�w	!�Z	��“�M�›

�_�o�ˆ�‡�b �{�Ž�<�w�î�æ�«�p�x�z argv.rb �q�M

�O�µ�«�æ�Ó�Ä�t�z�™�¯�w�Á�M���m�w�¯�Ú�ï�Å

�å� �ï�¾
: hoge�q 123�›�I�` �o�M�‡�b�¢�è	×

�x�Ñ�•�  �ç�Ê�s�r�›�I�`�‡�b�£�{

% argv.rb hoge 123
hoge
123

Ruby�p �x �¯ �Ú�ï �Å �å �  �ï �¾
: �U
� �» �q �` �o

ARGV�q �M�O�� 
: �t �¨ �ò �^ �• �‡ �b �{ �f �w �h

�Š�z �î �æ�« �w�‘ �O�t 	! �Z 	� �l �h �¾
: �› �
 �æ�c

�m
¯ �Ô�b �” �t �x �z �Í �w�‘ �O�s �Ó�é �¬ �å �Ü�› 	{

�Z �y �‘ �M�\ �q �t �s �“ �‡ �b �{ �\ �\ �p �x �z ARGV

�w�f �• �g �• �w�A
É�› �! 
: arg�t 	� �“ 	Z �` �o �z �f

�w�‹�› puts�p
¯�Ô�` �o�M�‡�b �{

#!/usr/bin/env ruby

ARGV.each do |arg|
  puts arg
end

ARGV�› �– �l �h �Ó�é �¬ �å �Ü�p �Ñ�• �  �ç �w�¤ 
�

�› �¡ �ˆ 	Z �b �t �x �z File.open�› �– �O
ž �A�U�K�“

�‡�b �{ Þle1, Þle2�›	q�t�¡�ˆ���œ �p�¤
��›
¯�Ô

�b�”�Ó�é�¬�å �Ü�›�^�l �o�ˆ�‡�`�•�O�{

#!/usr/bin/env ruby

ARGV.each do |filename|
  File.open(filename) do |file|
    file.each do |line|
      puts line
    end
  end
end

�\ �w�Ó�é �¬ �å �Ü�x �z �¯ �Ú�ï �Å�å �  �ï �¾
: �p �)

�Q�’ �• �h �Ñ�• �  �ç �Ê �› �
 �m�c �mÞlename�! 
:

�t �E�Ö�` �‡ �b �{ �Í �t File.open�› �; �M�o �Ñ�• � 

�ç �› �‰�V�z each�Ý�¹ �¿ �Å�p l ine�! 
: �t �
 �æ�c

�m�¡ �ˆ �� �ˆ �‡ �b �{ �¡ �ˆ �� �‡ �• �h �æ�x �f �w�‡ �‡

puts�p 
¯ �Ô�` �o �M�‡ �b �{ �\ �• �› �¾
: �p �) �Q�’

�•�h
¶�o �w�Ñ�•�  �ç�t�m�M �o���“�&�`�‡�b �{

	Í �G�w�Ó�é �¬ �å �Ü�x UNIX�wcat�¯ �Ú�ï �Å

�q�‰�s�s�w�p cat-argv.rb�q�`�‡�b �{

% cat-argv.rb file1 file2

Þle1, Þle2 �w�¤
��U
¯�Ô�^�•�h�q�¥�M�‡�b �{

ARGF�q�Ñ �Ÿ�ç�»

	Í �G�w�‘ �O�t �z �¾
: �p �¦ �� �` �h �Ñ�• �  �ç �w�¤


� �› 	q �t 	r �g �b �” �Ó�é �¬ �å �Ü�› �Ñ�Ÿ�ç �» �q �z

�| �‡ �b �{ UN IX�wcat�¯ �Ú�ï �Å �x �7 �‹ �o 	m�s

�Ñ�Ÿ�ç�»�p �z���t grep, awk,  sed, perl�s�r�7�‘

�s�¯�Ú�ï�Å�U�K�“�‡�b �{

ARGF�› �– �O�q �\ �w�‘ �O�s �Ñ�Ÿ�ç �» �Ó�é �¬

�å �Ü�› �0 �› �t 	{ �X �\ �q �U�p �V �‡ �b �{ ARGF�x

ARGV�w�¤ �A 
É �› �Ñ�• �  �ç �Ê �q �` �o �{ �M�z �¤


� �› 	q 
j �t �m�s �[ �h �‘ �O�s �> 
Ý �Ñ�• �  �ç �p

�b�{
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ARGF�› �; �M�o cat-argv.rb�› 	{ �V�Ú�` �h �Ó

�é�¬�å �Ücat-argf.rb�x�Ž�<�w�‘�O�t�s�“�‡�b �{

#!/usr/bin/env ruby

ARGF.each do |line|
  puts line
end

�î�æ�w�“�M�x�‰�a�p�b �{

% cat-argf.rb file1 file2

�m�M�p �t �z �æ
j �ø �› 
¯ �Ô�b �” �‘ �O�t �! �Ë�` �o

�ˆ �‡ �` �• �O�{ �Ž �< �w�Ó�é �¬ �å �Ücat-count.rb�p

�x �
 �æ�¡ �ˆ �� �‰�] �q �t �! 
: count�w�‹ �› �
 
ÿ

�• �` �o �z �æ
j �ø �q �q �‹ �t �Ñ�• �  �ç �w�¤ 
� �› 
¯

�Ô�`�‡�b �{

#!/usr/bin/env ruby

count = 0

ARGF.each do |line|
  count += 1
  puts "#{count}:#{line}"
end

�³ �£ �ç �p �x �z �Í �  �Ó�; �ó �› �; �M�” �\ �q �p �z

�Ñ�• �  �ç �i �Z �p �s �X
ª 	j �Ö	Z �—�T �’ �‹ �Ã�” �»

�› 	! �Z �I �b �\ �q �U �p �V �‡ �b �{ �\ �w 	Ô�ù �z

ARGV�› �– �l �h �Ó�é �¬ �å �Ü�p �x �0 � �p �V �‡ �d

�œ�U�zARGF�›�–�l �o�M�•�y�G	Î
É�p�b �{

% head file1 | cat-count.rb

�\�w�«�p�x�z head�¯�Ú�ï�Å�w	Z�—�›	!�Z	�

�“�z�æ
j�ø�›�m�Z�o
¯�Ô�` �o�M�‡�b �{


ª	j�Ö�—�z	Z�—�z�¤ �å�”	Z�—

�\ �\ �p �p �o �V �h 
ª 	j �Ö�—�x �z UNIX�p �x 
ª 	j

	Z �—�z 
ª 	j �¤ �å �” 	Z �—�q �w�� �: �· �¿ �Ä�t �s �l

�o �M�‡ �b �{ Ruby�p �x �f �• �g �• �� 
: STD IN , 

STDOUT, STDERR�p
¯�^�•�z�0� �b�” IO�«�å

�µ �w�¦ �Ò�´ �£ �« �Ä �U�¨ �ò �^ �• �o �M�‡ �b �¢ �¬

�é�” �Ì�ç�!
:  $stdin, $stdout, $stderr�w	s�8�‹

�t �‹ �\ �• �’ �w�¦ �Ò�´ �£ �« �Ä�U�0 � �` �o �M�‡ �b

�U�z �! 
: �s �w�p �” �V�õ �Q�’ �• �” �\ �q �‹ �K�“ �‡

�b�£�{


ª 	j �Ö�—�x �b �p �t �_ �h �‘ �O�t �z �Í �  �Ó�s

�r �T �’ �w�æ�¼�  �è �« �Ä�› 	! �Z 
Ç�Z �‡ �b �{ 
ª 	j

	Z �—�x �è 	× �h �Ø�t 
¯ �Ô�^ �• �o �M�‡ �b �U�z �Í � 

�Ó�p �� �w�Ó�é �¬ �å �Ü�w
ª 	j �Ö�—�q �` �h �“ �z �Ó

�é �¬ �å �Ü�w�î �æ�A�L �› �Ñ�• �  �ç �t �- �� �` �h �M

	Ô�ù�s�r�t�æ�¼ � �è�«�Ä�^�•�‡�b �{

% cat-count.rb file1 > file3

�\ �w	Ô�ù �x �z Þle1�t �æ
j �ø �› �m�Z �h 	Z �—�› �z

�h �Ø�t 
¯ �Ô�b �” �E�˜ �“ �t Þle3�q �M�O�Ñ�• �  �ç

�t�-���` �o�M�‡�b �{

% cat-count.rb file1 | head

�\ �w	Ô�ù �x �z Þle1�t �æ
j �ø �› �m�Z �h �A �L �›

head�¯�Ú�ï�Å�w
ª	j�Ö�—�t�I�` �o�M�‡�b �{

�° �M�p �z Ruby�w�¤ �T �’ 
ª 	j 	Z �—�t �A�L �›

	Z �—�` �h �“ �Ñ�• �  �ç �t 	Z �—�` �h �“ 
M�š �` �h �M

	Ô�ù�t�x�z STDOUT, STDERR�s�r�›�b�;�b�”

�\�q�t�s�“�‡�b �{

#!/usr/bin/env ruby

odd  = File.open("o.txt", "w")
even = File.open("e.txt", "w")

STDERR.puts "Start"

count = 0
ARGF.each do |line|
  count += 1
  if count % 2 == 0
    even.puts line
  else
    odd.puts line
  end
  if line[/^#/]
    STDOUT.puts line
  end
end

STDERR.puts "Finish"

�\ �w�Ó�é �¬ �å �Ü�x �î 
: �æ�¢ count�U2�p �Â�“ 
~

�• �” �£ �› �Ñ�• �  �ç e.txt�t �z �- 
: �æ�› o.txt�t 	Z

�—�` �‡ �b �{ �‡ �h �z �æ�w
Œ�„ �U#�p �x �a �‡ �” �æ

�x 
ª 	j 	Z �—STDOUT�t �‹ 
¯ �Ô�` �‡ �b �{ �‰�• �q

	4 �ƒ �w�ù 
$ �x 
ª 	j �¤ �å �” 	Z �—STDERR�t 
¯ �Ô

�^�•�‡�b �{
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ARGF�q�Ñ�•�  �ç

ARGF�x�z�¯�Ú�ï�Å�å� 

�ï�¾
:�p�)�Q�’�•�h�
�m

�Ž	Í�w�Ñ�•�  �ç�›�•�a�$

�t�A�ù�` �o �z�>
Ý�$�s�


�m�w�Ñ�•�  �ç�q�` �o�{�M

�‡�b �{ ARGF�›�–�;�b�”

�q�z�Ó�é�¬�å �Ü�t�Ñ�•� 

�ç�Ê�›�’�Š���‡�c�t�A�‰

�h�Š�z
Z�;
Q�w�ô�M�µ�«

�æ�Ó�Ä�›	{�X�\�q�U�p�V

�‡�b �{

�°�M�z�q�O	r�g�` �o�M�”

�Ñ�•�  �ç�t���b�”	Ø�C�U


ž�A�s	Ô�ù�‹�K�” �p�`�•

�O�{

�q�O�‰�M�o�M�”�Ñ�•�  �ç

�q�O�‰�M�o�M�”�Ñ�•�  �ç

�w�Ê
²�x  filename �Ý

�¹�¿�Å�p�˜�’�•�‡�b �{

 ARGF. filename

�Ñ�•�  �ç�¤�w�æ
j�ø

ARGF
¶�.�p�x�s�X�z�q

�O�‰�M�o�M�”�Ñ�•�  �ç�¤

�p�w�æ
j�ø�x

 ARGF. file.lineno
�p�˜�’�•�‡�b �{

�Ñ�•�  �ç�w	4�z

�‰�M�o�M�”
¶�o �w�Ñ�•� 

�ç�›�¡�ˆ���ˆ	4�˜�l�h�T

�r�O�T�w
Q���x

 ARGF. eof?
�›�–�O�\�q�U�p�V�‡�b �{

�î�æ�Ñ�•�  �ç�Ê

�î�æ�¤�w�µ�«�æ�Ó�Ä�w�Ê


²�x __FILE__ �p�˜�’�•�z

�¯�Ú�ï�Å�å� �ï�p�¦���`

�h�µ�«�æ�Ó�Ä�Ê�x  $0 �p

�˜�’�•�‡�b �{�†	��›
z�±

�b�”�q�z�å� �Ò�å�æ�q�`

�o  require �^�• �o�M�”�w

�T�z�Ú
€�î�æ�^�• �o�M�”

�w�T�›
Q���p�V�‡�b �{

�‡�h�z�µ�«�æ�Ó�Ä�w�Ã �Ÿ

�è�«�Ä�æ�Ê�x

 dir = 
  File. dirname (__FILE__)

�p�˜�’�•�”�\�q�T�’�z�µ

�«�æ�Ó�Ä�q�‰�a�Ã �Ÿ�è�«

�Ä�æ�w�Ñ�•�  �ç�x

 File.expand_path (
  'otherfile', dir)

�q�` �o�¦���p�V�‡�b �{




Y�F
¯�q
Regexp.new
By Masumi Itoh, T oshiaki Katayama


Y�F
¯�q�q�x

Y �F 
¯ �q �x �z �� �È �» �¤ �T �’ �› �� �w�Í �» �” �ï

�› �Ë�m
æ
ü �› �s �b �h �Š�t �– �M�‡ �b�{ PROSITE 

�Ã �” �» �Õ�” �µ �wPATTERN�s �r �ž �Û�Ê �Ž 
� �»

�• DNA
� �» �w�Þ �½�” �Ñ�‹ 
Y �F 
¯ �q �p 
¯ �b �\

�q �U�p �V �‡ �b �{ 
Y �F 
¯ �q �w	{ �Ü�x �Ó�é �¬ �å

�Û �ï �¬ �t �  �t �‘ �l �o �� 	—�Ÿ �s �“ �‡ �b �{ �Í

�Ö�”�´�w
¯�t  Ruby �w	��s
Y�F
¯�q�›�L�d�‡

�`�h�w�p�€�ß�t�` �o �X�i�^�M�{


Y�F
¯�q�w�G	\�M�O
Ruby�p�x���m�w  / �G�ø�p�“�œ�i���È�»�x
Y

�F 
¯ �q �q �` �o �{ �˜ �• �‡ �b �{ �« �Q�y �z �®�� �È

�»�w�x�a�Š�w  > �G�ø�¯�q�M�O
Y�F
¯�q�x�z

�y�y�y�y�y /^>/

�q �s �“ �‡ �b �{ �\ �\ �p �x �z �æ�„ �t �Ú�¿ �½�b �”  

^  �q�M�O�G�ø�›�;�M �o�M�‡�b �{���¤�t�Ú�¿�½

�b�”�q�M�O�G�ø�x  $ �p �z�®���¤�w  TGA �¯�q

�M�O
Y�F
¯�q�x�z

�y�y�y�y�y /TGA$/

�q �s �“ �‡ �b �{ �� �È �» �U
Y �F 
¯ �q �t �Ú�¿ �½�b

�” �T �r �O�T �¢ �f �w
Y �F 
¯ �q �t �0 � �b �” 
æ
ü

���È�»�U�K�”�T�£�›�Ð�‚�”�t�x  []  �Ý�¹�¿�Å

�›�;�M�‡�b �{�«�Q�y���È�»  line �U�®
Œ�„�t  

>�G�ø �U�K�“ �z �Í �U
: �È�¯ �q �M�O�Í �» �” �ï �t

�Ú�¿�½�b�”�T�r�O�T�›�Ð�‚�h�M�q�V�x�z

�y�y�y�y�y line[/^>\d/]

�q�s�“�‡�b �{�\�\�p  \d  �x�Ú�™�w
:�È�
���È

�t �Ú�¿ �½�b �” �G�ø �p �b �{ �A�L �q �` �o �z line�U


Y �F 
¯ �q �t �Ú�¿ �½�b �” 	Ô�ù �z �Ú�¿ �½�` �h 
æ


ü �� �È �» �U�& �“ �‡ �b �{ �Ú�¿ �½�` �s �T �l �h 	Ô

�ù�x  nil  �U�&�“�‡�b �{	H�l �o �z�\�w�æ�›  if  ��

�w	Ú�E �t �` �o �Ó�é �¬ �å �Ü�› 
ü �0 �b �” �\ �q �U

�p�V�‡�b �{

�f�• �p�x�z irb�p�¼�` �o�ˆ�‡�`�•�O�{�‡�c

�x�z	Í�w  /^>\d/  �w�«�›�M�–�M�–�s���È�»�p

�¼�` �o�ˆ�‡�`�•�O�{

�\ �w�q �V �z �Ú�¿ �½�` �h �° 
æ�i �Z �› �K �q �p 	�

�“ 	Z �b �h �Š �t �¦ �� �` �o �S �X �\ �q �U 	Z �R �‡

�b �{ �f �w�h �Š �t �x 
Y �F 
¯ �q �w�˜ �p �b �” 
æ
ü

�›  () �p�“�l �o�•�“�‡�b �{ /^>(\d)/  �q�b�”�q

�Ú�¿ �½�` �h 
: �È �w
æ
ü �i �Z �U�q �• �‡ �b �{ ��

�È�» �T �’ []�Ý�¹ �¿ �Å�› �– �l �o 	� �“ 	Z �b �q �V�t

�x�z�M�X �m�è�w  () �T�›�¦���b�”�h�Š�t�z

line[/^>(\S+) (.*)/, 1]

�w�‘�O�t
:�È�›�¦���`�‡�b �{

�\ �O�s �” �q �z GENES�w�¤ �ï �Ä �æ�æ�t �Ú�¿ �½

�b �” 
Y �F 
¯ �q �› 	{ �M�o �¤ �ï �Ä �æ�Ê �i �Z �› 	�

�“	Z�d�f�O�s�>�U�`�‡�b �{

�&�/�5�3�:���������������C�����������������������������������$�%�4���������������&���D�P�M�J
�/�"�.�&�����������������U�I�S�"�
���)�T�
���U�I�S�%�
���U�I�S�"���
���U�I�S�"��
�%�&�'�*�/�*�5�*�0�/�����C�J�G�V�O�D�U�J�P�O�B�M���B�T�Q�B�S�U�P�L�J�O�B�T�F���*���I�P�N�F�T�F�S�J�O�F
�������������������������E�F�I�Z�E�S�P�H�F�O�B�T�F���*���<�&�$�����������������������������������>
�0�3�5�)�0�-�0�(���������,�0�����,���������������B�T�Q�B�S�U�B�U�F���L�J�O�B�T�F
������
������

GENES�w�¤ �ï �Ä �æ�æ�x 
Œ�„ �t ENTRY�q �K�“

�µ �Ö�” �µ �U�� �M�o �¤ �ï �Ä�æ�Ê�U�V�o �z �‡ �h �z

�µ �Ö�” �µ�U�V�‡�b �{


Œ�„�t ENTRY           $   ^ENTRY

�È���b�”�µ �Ö�” �µ         $   \s+

�¤�ï�Ä�æ�Ê ( �µ �Ö�” �µ�Ž�Ž ) $   \S+
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�����J�S�C�������T�J�N�Q�M�F���Q�S�P�N�Q�U
�������T�U�S��������������������
��������������������
�������T�U�S���<���?���a�E���>
��������������
�������T�U�S�������������9��������
�������������9��������
�������T�U�S���<���?���a�E���>
�������O�J�M

�������T�U�S�����������F�D�P���C�����������U�I�S�-�����U�I�S���P�Q�F�S�P�O����������
�������T�U�S�<���?���a�4�����>
�����������F�D�P���C����������
�������T�U�S�<���?���	�a�4���
���
�����>
���������F�D�P���C����������
�������T�U�S�<���?���	�a�4���
���	�a�4���
�����
�����>
���������U�I�S�-��



�\�•�›�€�ß�t�z GENES�w�¤�ï�Ä�æ�Ê  (b0002) 

�›
H�V	Z�b
Y�F
¯�q�›�^�l �o�ˆ�‡�`�•�O�{

#!/usr/bin/env ruby

ARGF.each do |line|
  if entry_id = line[       ]
    puts entry_id
  end
end

�‡�h�z	��Ê  (E.coli) �›
H�V	Z�b�t�x�r�O�`�h

�’�‘�M �p�`�•�O�T �•

�Ž �< �x �z �¤ �ï �Ä �æ�Ê �q 	� �Ê �w�r �j �’ �t �b �”

�T�›�¾
:�p
¬�R�p�V�”�‘�O�t�`�h�«�p�b �{
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Y�F
¯�q 
†�Ì �Í�»�” �ï �Ú�¿�½

^ �æ�w
Œ�„�t�Ú�¿�½ ���?���� �b ���F�D�P���C���������������`

$ �æ�w�¤
Œ�t�Ú�¿�½ ���5�(�"���� �b�������"�5�$�5�(�"�"�"�(�"�5�(�"�`

. �Ú�™�w�
���È�t�Ú�¿�½ ���V�C�R���� �b �V�C�R�"�����V�C�J�R�V�J�U�J�O���"�`

* �Ú
²�w
Y�F
¯�q�w���s�Ž	Í�w���“�&�`�t�Ú�¿�½�¢�f�I�Ú�¿�½�£ ���(�(�"����
���(�"����

�b�"�5�(�(�"�"�"�"�"�5�5�"�������`
�b�"�5�(�(�"�"�"�"�"�5�5�"�������`

*? �Ú
²�w
Y�F
¯�q�w���s�Ž	Í�w���“�&�`�t�Ú�¿�½�¢�7�y�Ú�¿�½�£ ���(�(�"��� ��
���(�"��� ��

�b�"�5�(�(�"�"�"�"�"�5�5�"�������`
�b�"�5�(�(�"�"�"�"�"�5�5�"�������`

+ �Ú
²�w
Y�F
¯�q�w�
�s�Ž	Í�w���“�&�`�t�Ú�¿�½�¢�f�I�Ú�¿�½�£ ���(�(�"����
���(�"����

�b�"�5�(�(�"�"�"�"�"�5�5�"�������`
�b�"�5�(�(�"�"�"�"�"�5�5�"�������`

+? �Ú
²�w
Y�F
¯�q�w�
�s�Ž	Í�w���“�&�`�t�Ú�¿�½�¢�7�y�Ú�¿�½�£ ���(�(�"��� ��
���(�"��� ��

�b�"�5�(�(�"�"�"�"�"�5�5�"�������`
�b�"�5�(�(�"�"�"�"�"�5�5�"�������`

{n} �Ú
²�w
Y�F
¯�q�w n�s�w���“�&�`�t�Ú�¿�½ ���"�\���^�� �b�(�"�"�5�"�$�"�"�"�"�"�(�"�"�"�`

{m,n} �Ú
²�w
Y�F
¯�q�w m�s�T�’ n�s�w���“�&�`�t�Ú�¿�½ ���"�\���
���^�� �b�( �"�"�5�"�$�"�"�"�"�"�(�"�"�"�`

\d 
:�È�t�Ú�¿�½�¢ [0-9]�q�‰�a�£ �����a�����a�����a���a�E���� �b�&�$�������������������`

\s �í���È�»�¢�µ �Ö�” �µ�z�»�Ò �z�~�æ�s�r�£�t�Ú�¿�½ ���&�/�5�3�:�a�T���C���������� �b �&�/�5�3�:�������������C�����������������`

\S \s �Ž�Ž�¢�í���È�»�Ž�Ž�£�t�Ú�¿�½ ���&�/�5�3�:�a�T���a�4���� �b �&�/�5�3�:�������������B�R�@���������������`

\w 
Ó�è�w���È�¢ word�£�t�–�˜�•�”���È�t�Ú�¿�½

�¢ [A-z0-9_]�q�‰�a�£

���a�X�\���
���^���� �b �F�D�P���C���������`
�b �E�D�J�O���������������`

\W \w �Ž�Ž�¢
Ó�è�w���È�Ž�Ž�£�t�Ú�¿�½ ���a�8�� �b �F�D�P���C���������`

#!/usr/bin/env ruby

num = ARGV.shift.to_i || 1
re = /^ENTRY\s+(\S+)\s+\S+\s+(\S+)/

ARGF.each do |line|
  if substr = line[re, num]
    puts substr
  end
end

�Ì�¿�«�µ �å�¿�³�á

�Ì�¿�«�µ �å�¿�³�á  (\ ) �›


¯�b���È�¯�”�Å�t�0�`�z

�Ô�Š�p�x���G�ø  (́ ) �U�p

�o�’�• �o�M�‡�b �{�r�j�’

�‹�¯�ï�Ð�á�”�»�w�º
æ�p

�x�‰�a���È  (ASCII�¯�”�Å

0x5c) �s�w�p �z�h�Ø�t
¯

�Ô�^�•�”���È�U  ´ �w	Ô�ù

�x�Š���›�&�S�¡�ˆ�8�Q �o

�X�i�^�M�{



�ë�”�«�Ò �¿�«
grep�¯�Ú�ï�Å�w�^
R
By Toshiaki Katayama

�Ñ�Ÿ�ç�»�q
Y�F
¯�q

�� �s �¶ �œ�i �Ñ�Ÿ�ç �» �q 
Y�F 
¯ �q �› �; �M�o grep 

�¯ �Ú�ï �Å�› Ruby�p �^ 
R�` �o �ˆ �‡ �` �• �O�{ �‡ �c

�x �z �Ñ�• �  �ç �T �’ �
 �æ�c �m�¡ �ˆ �� �‰�µ �« �æ�Ó

�Ä�T �’ �x �a �Š�‡ �b �{ �Ñ�• �  �ç �Ê�x grep.rb�q �`

�‡�`�h�{

#!/usr/bin/env ruby

.each do |line|

  puts 
end

�m�W�t �z 
Y�F 
¯ �q �t �Ú�¿ �½�` �h �æ�i �Z �› 
¯ �Ô

�b �” �‘ �O�t �` �‡ �b �{ 
Y�F 
¯ �q �x �> �t �®�æ�w
Œ

�„�U  > �p�x�a�‡�l �o�M�”�‹�w�¯�q�`�‡�b �{

#!/usr/bin/env ruby

re = /^>/

ARGF.each do |line|

   line[re]
    puts line

  
end

�7�™�t�z�7	s�w�¾
:�q�` �o�¯�Ú�ï�Å�å� �ï�p

�)�Q�h�Ú�™�w�Í�»�” �ï�›�z
Y�F
¯�q�q�` �o�b

�;�p�V�”�‘�O�t�!�Ë�`�‡�b �{

#!/usr/bin/env ruby

pattern = .shift

re = Regexp.new( )

ARGF.each do |line|
  if line[re]
    puts line
  end
end

�\�w�Ó�é�¬�å �Ü�w�–�;�M�O�x  grep �¯�Ú�ï�Å

�q�‰�a�p�b�U�z Ruby �w�§�—�s
Y�F
¯�q�U�–

�Q�”�:�U�(�b�p�b �{

% grep.rb '(Ser|Tyr).*kin' file

�7	4�$�s  grep.rb �x�Ž�<�w�‘�O�t�s�“�‡�b �{

#!/usr/bin/env ruby

pattern = ARGV.shift
re = Regexp.new(pattern)

ARGF.each do |line|
  if line[re]
    puts line
  end
end

�^�’�t�z grep �¯�Ú�ï�Å�w  -i �•  -v �¦�Ó�³�ã�ï

�‹�î
÷�` �o�ˆ�”�q�‘�M �p�`�•�O�{�¦�Ó�³�ã�ï

�r
s�t�x  Ruby 
ª	j�4
Ç�w  getoptlong.rb �s�r

�U�b�;�p�V�‡�b�¢���t�x  optparse.rb, 

parsearg.rb, getopts.rb �s�r�£�{
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「プログラミング言語は
我々の思考習
慣に深い影響
を与える道具
である」

�Ï���=�Ó�é�¬�å�Û�ï�¬�w
Õ

Edsger Wybe Dijkstra
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�H���s  �Ã�”�»�æ�¹�” �µ�Æ�;  II

Y�F
¯�q�w� �;�q�¦�Ò�´ �£�«�Ä�¦�²
By Toshiaki Katayama

�¯�ï�Â�ï�À

1. 
Y�F
¯�q�w� �;

1.1. PROSITE�Í�»�” �ï�w�ç�” �ç

1.2. 
Y�F
¯�q�•�w�!�õ�q�U�g

�¢���È�»�”�õ�w�Ý�¹�¿�Å�£

2. �¦�Ò�´ �£�«�Ä�¦�²�q�å� �Ò�å�æ

2.1. �«�å �µ�w�^
R

2.2. �å� �Ò�å�æ�w�b�;

�H�� �s �è �x �z 
² �s �w� �; �q �` �o PROSITE

�Ã �” �» �Õ�” �µ �› �{ �M�‡ �b �{ �‡ �c �z �Í �» �” �ï �›


Y �F 
¯ �q �t �! �õ �` �o �ˆ �‡ �b �{ �Í �t �z �Ú�™�w
�

�» �t �0 �` �f �w�Í �» �” �ï �U�_ �m�T �” �T �r �O�T �U

�g �` �o �ˆ �‡ �` �• �O�{ �( �b �s �Ó�é �¬ �å �Ü�U�p �V

�h �’ �z �¨ �Å�w�\ �q �› �æ�O	Ô�ù �t �6 �b �; �` �h �M

�‹ �w�p �b �{ �\ �w�h �Š�z �Ó�é �¬ �å �Ü�p �‘ �X �– �O


æ
ü �› 
T �g �` �o 	B�Š�h �‹ �w�› �å �  �Ò�å �æ�q �M

�M�‡ �b �{ 	—�` �G�F �Û�s �å �  �Ò�å �æ�› �‰
C�b �”

	Ô�ù �t �x �z �¦ �Ò�´ �£ �« �Ä �¦ �² �U�þ �t �q �j �‡

�b �{ �‹ �w�] �q �› �¨ 	Å �$ �t �
 �Q�” �\ �q �p �z 
Z �;

�$ �s �å �  �Ò�å �æ�› �^ 
R�p �V �” �T �’ �p �b �{ �‡

�h �z �å �  �Ò�å �æ�U
ÿ �Q�o �V�h �q �V�t �‹ �z �Š
Ú

�$ �t �Ê
² �í �� �› 
ü �Z �o �S�X�\ �q �p �z �K�‡ �“ 
�

�| �d �c 
T �g 
T �´ �p �V�‡ �b �{ �� �o �s �« �q �` �o �z

�= �ù 
ú �w�Ã�” �» �› �{ �O�å �  �Ò�å �æ�› �^ 
R�` �o

�ˆ�‡�b �{

PROSITE �Í�»�” �ï�w�ç�” �ç  

² �s �_ �h �‘ �O�t �z PROSITE�x �Þ�½�” �Ñ�w�Ã�”

�» �Õ�” �µ�p �z RULE, PATTERN, MATRIX �w��	�

�¨ �w �¤ �ï �Ä �æ�T �’ �s �“ �‡ �b �{ �\ �w �O�j �z

PATTERN�x 
� �» �t 	Z �q �b �” �Þ�½�” �Ñ�U
Y�F 
¯

�q�t�Å�h���O�p	{�T�•�h�‹�w�p�`�h�{

32

�¯�ï�Ð�á�”�»  

�(�x 1946�å�t�^�’�•

�h�z
H�„�7	s�w�¯�ï

�Ð�á�”�»  ENIAC �w�ø


��{�È�x 2005�å�¤�w

�Ì�:�p
H�„�7���w�µ

�Í�¯�ï�q�Ý���^�•�h  

IBM �w BlueGene/L�{

"Function means nothing.  
Design is everything.  Quality 
is yester day's news.  T oday 
we focus on the emotional 
impact of the pr oduct"

Dogbert (2004/8/17)
�¯�Û�¿�« Dilbert �w�Ö�¿�Ä�X
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	Í �t �Ó�æ�¦ �ï �wPATTERN�¤ �ï �Ä�æ�w�« �› �6 ��

�`�‡�`�h�{

PROSITE�¤ �ï �Ä �æ�wPA�æ�t 	{ �T �• �” �Í

�»�” �ï�w�“�7�x�Ú�Ç �á�ž �ç  prosuser.txt �t�‘ �”

�q�Ž�<�w�‘�O�t�s�l �o�M�‡�b �{

1. Ambiguities (
ó
:�w�ž�Û�Ê�Ž�w�O�j�r�•�T

�°�m�z�q�M�O	Ô�ù ) �x�¯�§�¿ �¯  [] �w�¤�t��

�‚�”

�«�• [ALT]

�™�¯�• Ala �T  Leu �T  Thr

2. �Í�»�” �ï�x�Ð�æ�¦�Å�p	4�˜�”

3. �Í �» �” �ï �UN�¤ �t �K �” �\ �q �› �Ô�b �t �x <�G

�ø �› �z C�¤ �t �K �” �\ �q �› �Ô�b �t �x >�G�ø �›

�m�Z�”

4. Ambiguities�p �z �M�X�m�T �w�ž �Û�Ê�Ž �Ž �Ž �›

�Ô�b	Ô�ù�x�¤�§�¿ �¯  {} �w�¤�t���‚�”

�«�• {AM}

�™�¯�• Ala �q  Met �Ž�Ž

5. ���“�&�`�x (m)�p m�s�z�‡�h�x (m, n)�p m�s

�T�’ n�s�›�;�M �o
¯�q�b�”

�«�• x(2,4)

�™�¯�• x-x �T  x-x-x �T  x-x-x-x

6. ���È  x �x�r �w�ž�Û�Ê�Ž�p�‹�‘�M�\�q �›�Ô�b

7. �¤�A
É�¢�ž�Û�Ê�Ž�£�x  - �p�m�s�[�”

�«�• <A-x-[ST](2)-x(0,1)-{ED}.

�™�¯�• N �¤�t�K�”  Ala-any-[Ser �T  

Thr]-[Ser �T  Thr]-any(0 �™1�’�, )-

{Glu �q  Asp �Ž�Ž }.

�\ �• �› �~ �‡ �Q�o �z �Ó�æ�¦ �ï �w�Í �» �” �ï �› �r 	


�` �o�ˆ�o �X�i�^�M�{


Y�F
¯�q�•�w�!�õ�q�U�g
�f�• �p�x�z PROSITE PATTERN �›  Ruby �w
Y�F


¯ �q �t �! �õ �b �” �� 
: �¢ �Ý�¹ �¿ �Å�£ �› �^ �l �o �ˆ

�‡�`�•�O�{�Ý�¹�¿�Å�x  def ���p���[�`�‡�b �{

�Í �» �” �ï �› 	! �Z 	� �l �o 
Y�F 
¯ �q �p �&�b �\ �q �T

�’  pa2re �q�M�O�Ê
²�t�`�‡�`�h�{

def pa2re(pat)
end

	! �Z 	� �l �h pat�› 	r �g �` �o �M�V�‡ �b�{ �í 
( �� �È

�U�K�•�y�°�Û�s�w�p
Œ�t	«�` �o�S�V�‡�b �{

pat.gsub!(/\s/, '')

�ç �” �ç �
 �x Ruby�w
Y�F 
¯ �q �q �‰�a �s �w�p �ç �”

�ç���T�’	r�g�`�‡�`�•�O�{�æ�¤�w  . �x
Y�F
¯

�q�q�` �o�x
Æ�A�s�w�p�_	†�`�‡�b �{

pat.sub!(/\.$/, '')
�«�• <A-x- [ ST] (2)-x(0,1)-{ED} .

$ �• <A-x-[ST](2)-x(0,1)-{ED}

33

�*�%�������1�3�*�0�/�@�������1�"�5�5�&�3�/��
�"�$�������1�4������������
�%�5�������%�&�$�������������	�$�3�&�"�5�&�%�
�����%�&�$�������������	�%�"�5�"���6�1�%�"�5�&�
�����"�1�3�������������	�*�/�'�0���6�1�%�"�5�&�
��
�%�&�������1�S�J�P�O���Q�S�P�U�F�J�O���T�J�H�O�B�U�V�S�F������
�1�"�������&���Y���<�&�%�>���Y���,���<�-�*�7�.�>�	���
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�Í �x �ç �” �ç �� �p �b �{ N�¤ �z �m�‡ �“ 
� �» �w
Œ�„

�t�Ú�¿�½�^�d�•�y�‘�M�w�p  ^ �›�–�M�‡�b �{

pat.sub!(/^</, '^')
�«�• ^A-x-[ST](2)-x(0,1)-{ED}

�™�¯�• <�Ò $  / ^ �Ò/

C�¤�x�æ�w�¤
Œ�s�w�p  $ �›�–�M�‡�b �{

pat.sub!(/>$/, '$')
�™�¯�•�Ò > $  / �Ò$/

�ç �” �ç �� �› �! �õ �` �‡ �b �{ �®�™�Ž �Ž �¯ �x Ruby�p

�x  []  �w���È�·�¿�Ä�w
Œ�„�t  ^  �›�m�Z �”�w�p

�`�h�{

pat.gsub!(/\{(\w+)\}/) {
  '[^' + $1 + ']'
}
�«�• ^A-x-[ST](2)-x(0,1)- [^ ED]

�™�¯�• { �Ò}  $  / [^ �Ò] /

�ç �” �ç �� �› �! �õ �` �‡ �b �{ �� �“ �&�` �s 
: �w�¦ ��

�x �§ �¿ �¯ �w	� �¨ �U�§ �O�i �Z �p �b �v �{ �ç �” �ç ��

�w�K�q�t�!�õ�b�”
ž�A�U�K�“�‡�b �{

pat.gsub!(/\(([\d,]+)\)/) {
  '{' + $1 + '}'
}
�«�• ^A-x-[ST] { 2} -x { 0,1 } -[^ED]

�™�¯�•�Ò ( m,n )  $  / �Ò{ m,n } /

�ç�” �ç���›�!�õ�`�‡�b �{�Ú�™�w���È�x  . �p�b

�v�{�\�•�x�ç�” �ç���w�™�p�s�M�q�¼ �Ý�p�b �{

pat.tr!('x', '.')
�«�• ^A- . -[ST]{2}- . {0,1}-[^ED]

�™�¯�• x $  / . /

�ç�” �ç���›�!�õ�`�‡�b �{���È�»�›�(�Y  - �x
Æ

�A�s�w�p�_�“�‡�b �{

pat.tr!('-', '')
�«�• ^A.[ST]{2}.{0,1}[^ED]

�™�¯�•�Û - �Ò- %$  / �Û�Ò%/

�j�s�ˆ�t�z sub, sub!, gsub, gsub!, tr, tr! �s�r�x

���È�»�›�”�õ�b�”�h�Š�w�Ý�¹�¿�Å�p�b �{

�7�8�t�z	Z�R	Í�U�l�h���È�»  pat �›
Y�F
¯�q

�¦�Ò�´ �£�«�Ä�t�!�õ�`�‡�b �{

Regexp.new(pat)
�™�¯�• /^A.[ST]{2}.{0,1}[^ED]/

�p �x �z PROSITE�w�Í �» �” �ï �q 
� �» �i �Z �U�Ö�l

�h �Ñ�• �  �ç �› �) �Q�o �Ú�¿ �½�b �” �T �r �O�T �Ð�‚

�”�Ó�é�¬�å �Ü pat_match.rb �›�^�l �o�ˆ�‡�`�•

�O�{�Ú�™�w PROSITE �¤�ï�Ä�æ�›  FASTA ���Ü

�w
¶ �o �w
� �» �t �0 �` �o �U�g �b �” �‘ �O�s �Ó�é �¬

�å �Ü�x�Í�s	º�p�b�”  BioRuby �s�r�›�;�M�”�q

���o�t	{�X�\�q�U�p�V�‡�b �{

#!/usr/bin/env ruby

pattern = ARGV.shift.dup

def pa2re(pat)
  pat.gsub!(/\s/, '')
  pat.sub!(/\.$/, '')
  pat.sub!(/^</, '^')
  pat.sub!(/>$/, '$')
  pat.gsub!(/\{(\w+)\}/) {
    '[^' + $1 + ']'
  }
  pat.gsub!(/\(([\d,]+)\)/) {
    '{' + $1 + '}'
  }
  pat.tr!('x', '.')
  pat.tr!('-', '')
  Regexp.new(pattern)
end

# 
Y�F
¯�q�t�!�õ

re = pa2re(pattern)

# 
��»�w�¡�ˆ���ˆ

seq = ARGF.read
seq.gsub!(/\s+/, '')

# �Ú�¿�½�b�”�T�r�O�T�½�£�¿�«

if seq[re]
  puts "Match!"
end

KEGG GENES �w hsa:5621 �w�ž�Û�Ê�Ž
��»�›

prion.seq �t�-���` �o�î�æ�` �o�ˆ�‡�`�•�O�{

% pat_match.rb ' �&���Y���<�&�%�>���Y���,���<�-�*�7�.�>

�	���
���Y���<�,�3�>���<�-�*�7�.�>�	���
���Y���<�2�&�>���.���$���Y�	���
���2���:��' 
prion.seq

34

���È�»�w�”�õ

String#sub
String#sub!

sub�q sub! �x���È�»�¤�p

�7	s�t�Í�»�” �ï�t�Ú�¿�½

�b�”
æ
ü�›�”�õ�`�‡�b �{

sub �x�”�õ�™�w	ý�`�M��

�È�»�›
\
R�` �o�&�`�‡�b

�U�z sub!�x�0	Å�w���È�»

�f�w�‹�w�›�!�Ë�`�‡�b �{

�«�•

 str = "hoge"
 str.sub(/h/,"m")
 puts str #=> "hoge"
 str.sub!(/h/,"m")
 puts str #=> "moge"

 s = str.sub(/h/,"m")
 puts str #=> "hoge"
 puts s   #=> "moge"

�”�õ�™�w���È�»�›�ˆ�$�t


\
R�b�”	Ô�ù�•  () �p�Ú�¿

�½�`�h
æ
ü���È�»�›  $1, 

$2, .. �p	��“	Z�b�t�x�Ò

�é�¿�«�U�(�b�p�b �{

�«�•

 str = "hoge"
 str.sub(/h/) { |m|
   ">" + m.upcase
 }
 puts str #=> ">Hoge"

String#gsub
String#gsub!

gsub�q gsub! �x���È�»�¤

�p�Í�»�” �ï�t�Ú�¿�½�b�”


æ
ü�›
¶�o  (global) �”�õ

�`�‡�b �{�f�•�Ž�Ž�w�:�x

sub, sub! �q�‰�a�p�b �{

String#tr
String#tr!

tr�q tr! �x���È�»�¤�p���È

�›�U�g�`�
���È�c�m�0� 

�b�”���È�t�”�õ�`�‡�b �{


Y�F
¯�q�x�–�Q�‡�d�œ

�U�z���È�w
c�“�›�¦���`

�o�”�õ�p�V�”�\�q�• �z (�S

�f�’�X ) sub�‘�“�ô���s�:

�U�›�Ã�p�b �{

�«�•

 str = "hoge"
 str.tr!("a-z","A-Z")
 puts str #=> "HOGE"
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�¦�Ò�´ �£�«�Ä�¦�²�q�x

�¦ �Ò�´ �£ �« �Ä�¦ �² �Ó�é �¬ �å �Û�ï �¬ �t �m�M�o �w

�“ �æ�$ �~ �º �™�$ �s �r 
† �x Google�• 	{ 
v �p �Ð�‚

�o �Ö�X�q �` �o �z �q �î �$ �t �x �Ó�é �¬ �å �Ü�U�Õ�X
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T �g �b �” �T �z �q �M�O�ð �J

�w�°�m�w�r�>�f�i�q�ß�Q �”�\�q�U�p�V�‡�b �{

�‰�a �¯ �” �Å �› �� �“ �& �` 	{ �T �s �M�h �Š �t �z

�ž �ç �° �æ�¶ �Ü�› �¨ 	Å�= �` �o �‡ �q �Š�” �Ï �� �= �Ó

�é �¬ �å �Û�ï �¬ �› �! �` 
� �Š�z �{ �O�Ã�” �» �t �ž �è

�b �” 
Q�í �• 	� �� �V�› �¨ 	Å�= �` �h �Ó�é �¬ �å �Û�ï

�¬	��O�q�M�Q�‡�b �{

�«�å �µ�q�)
ü�Ó�é�¬�å�Û�ï�¬

�{ �O�0 	Å�¢ �¦ �Ò�´ �£ �« �Ä�£ �t �ž �è �w
Q�í �› �¨

	Å�= �` �h �‹ �w�› �« �å �µ �q �M�M�‡ �b �{ �x �‘ �w�¦

�Ò�´ �£ �« �Ä�x �f �w�« �å �µ �w�  �ï �µ �» �ï �µ �¢ �é

�.�«�£�q�‘�y�•�‡�b �{

�¨ 	Å �= �t �x �Š 
Ú
Q�U�K �“ �‡ �b �w�p �z 	Í �•

�w�« �å �µ �w
Q�í �› �ž �è �t �Ë�j �s �U�’ �z �‘ �“ �é

�. �$ �s �< �• �w�« �å �µ �� �› �ß �Q�” �\ �q �U�p �V�‡

�b �{ �¦ �Ò�´ �£ �« �Ä�¦ �² �p �x �z 	Í �• �w�« �å �µ �›

�' 	• �` �o �) 
ü �i �Z �Ó�é �¬ �å �Û�ï �¬ �b �” �\ �q �t
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�° �M�p �z 
� �t �‘ �l �o �Þ �Ê �° �Ä �w�
 �Q�M�•


†�Ì�w�“�M�U�§�O�‘�O�t�z  ��
��t�‘ �”�0	Å�w

�¨ 	Å�= �¢ �« �å �µ �w�� �[ �£ �U
ü �T �“ �• �b �M�T �r

�O�T �x �· �ï �µ �w�ð �J �q �‹ �M�Q�” �w�p �z �« �å �µ

�w
ƒ�-�t�x�Š�í�›�_
H�X�R�—�U
ž�A�p�b �{

�Ý�¹�¿�Å�q�§�Ó�·�ç�=

�¦ �Ò�´ �£ �« �Ä�¦ �² �p �x �z �0 	Å�w�Ë�m
Q�í �w�¨

	Å�= �t �C�Q�z �0 	Å�w�� 
Q�¢ �Ã�” �» �£ �t �0 �b �”


â �^ �¢ �Ý�¹ �¿ �Å�£ �› �« �å �µ �t �° �i �= �b �” �\ �q

�p �z �Ó�é �¬ �å �Ü�t �™�¯ �$ �s �‡ �q �‡ �“ �› �‹ �h �d

�” �\ �q �U�D�ó �p �b �{ �Ý�¹ �¿ �Å�x �z �Ž 
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�º 
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�• �o �M�‡ �b �{ �^ �’ �t �z �¬ �‰�Ý�¹ �¿ �Å�w�• �ˆ �^

�Q�! �Ë�` �s �Z �• �y �z �º 
æ�; �w�Ý�¹ �¿ �Å�w�~ �‘

�•�;�ó�å�C�t�‘ �”�q�è�¹�x�K�“�‡�d�œ�{

�s�e�¦�Ò�´ �£�«�Ä�¦�²�•

�A�Á�w�q �\ �– �z �¦ �Ò�´ �£ �« �Ä�¦ �² �Ó�é �¬ �å �Û

�ï �¬ �› �æ�O�7 �G�w�g �� �x �z �Ê
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Ý
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�” �„ �r �G�[ �^ �s �‹ �w�p �x �s �X�z �o �t �Ó�é �¬ �å

�Ü�w
ƒ �- �• 
T �g 
T �´ �~ �6 �b �; �t �( �b �i �T �’ �p

�` �• �O�{ Ruby�t �  �p �x �¦ �Ò�´ �£ �« �Ä�¦ �² �Ó�é

�¬ �å �Û�ï �¬ �› �q �o �‹ �× 
µ �t �æ�Q�‡ �b �U�z �� �w

�Ý�´ �ß�”�s�t� �t�S�M �o�‹�z BioPerl, BioJava, 

BioPython�w
¶ �o �U�¦ �Ò�´�£ �« �Ä �¦ �² �p 	{ �T

�• �o �M�” �\ �q �› �ß �Q�” �q �z �q �Ì �: �t �S �M�o �x


ž
"�w�µ�»�  �ç�q�M�Q�‡�b �{

�«�å �µ

�{�O�¦�Ò�´ �£�«�Ä�t�ž�è�w�›�Ã�›�X �X�“	Z�b

#  �¨	Å�=�•�Þ�Ê�›�r�O�
�Q �”�T�z�g�r�b�”�T

�~�Ã�”�»�¢�¦�Ò�´ �£�«�Ä�w��
Q�£�w�M�• �‹�w

�~�Ã�”�»�w
â�^�M�O�¢�Ý�¹�¿�Å�£�›���[

�µ �” �Í �”�«�å �µ


ó
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ü�Ó�é�¬�å�Û�ï�¬
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「抽象化は問題のある側面を選択的に検
討することである。抽象化の目標は、あ
る目的にとって重要な側面を分離抽出

し、重要でない側面
を捨て去ることであ
る。抽象化は常にあ
る目的に対するもの
でなければならな
い。なぜならその目
的によって、重要な
もの重要でないもの
が決定されるからで
ある。同じ物事に対
してその目的に応じ
て異なった多くの抽
象化が可能である」

James Rumbaugh
�¦�Ò �´ �£�«�Ä�Þ�Ã�æ�ï�¬	��O�w�‰
C	�



�=�ù
ú�w�«�å �µ�›�^�”

�\ �\ �p �x �z �= �ù 
ú �¢ compound�£ �w�« �å �µ �›

�^ �l �o �ˆ �” �\ �q �t �` �‡ �b �{ �= �ù 
ú �w�Ã�” �» �›

�- �Ë�b �” �M�• �‹ �w�z �q �M�O�™�¯ �p �« �å �µ �Ê�›

Cpd�q�`�‡�`�h�{

class Cpd
end

�\ �w�« �å �µ �x �z �q �“ �K�Q�c �= �ù 
ú �w�®�Ê
² �¯

�q �®�= �¶ �Ü�¯ �q �®
† �Ì �¯ �› �®�Q�o �S�X
6 �q �`

�‡ �b �{ �‡ �h �z �= �¶ �Ü�T �’ 
Ê 
R�› �‹ �q �Š �” �;

�ó �z 
Ê
R�T �’ 
ü �  �” �› �- �‰�b �” �; �ó �› �^ �l �o

�ˆ�‘�O�q�¥�M�‡�b �{

�‡�c�x�z�Ê
²�z�=�¶�Ü�z
†�Ì�›�¨�ò�` �o


¯�Ô�p�V�”�‘�O�t�`�‡�b �{

class Cpd
  attr_accessor :name,
   :formula, :definition
end

�ž �«�·�±

� �ï �µ�»�ï �µ�!
: @name�t�0�` �o

def name=(arg)
  @name = arg
end

def name
  return @name
end

�w�‘ �O�t �� �[ �^ �• �h �Ý �¹ �¿ �Å �w�\ �q �{ �¦ �Ò

�´ �£ �« �Ä�w�º 
æ	Ý�6 �¢ �  �ï �µ �» �ï �µ �! 
: �£ �w

�‹ �› �€ 	° �` �h �“ 	{ �V�õ �Q�h �“ �b �” �h �Š�t �– �˜

�‡�b �{

attr_accessor�Ý�¹ �¿ �Å�x �z �¦ �� �` �h �³ �ï �Ø

�ç �q �‰�Ê�w�  �ï �µ �» �ï �µ �! 
: �¢ :name�t �0 �`

�o �x @name�£ �t �‹ �› �E�Ö�` �h �“ 	� �“ 	Z �` �h �“

�b �” �Ý�¹ �¿ �Å�¢ �ž �« �· �± �£ �› �× �ˆ �$ �t �� �[ �`

�o �X�• �‡ �b�{ �‡ �h �z attr_writer�x �E�Ö�b �” �M�w

�Ý�¹ �¿ �Å�i �Z �› �� �[ �` �z attr_reader�x 	� �“ 	Z

�b�M�i�Z�›���[�`�‡�b �{

� �ï �µ�»�ï �µ�!
:

�¦ �Ò�´ �£ �« �Ä�w�� 
Q�¢ �º 
æ	Ý�6 �£ �› �- �Ë�b �”

�h �Š�w�! 
: �p �z �‰�a �« �å �µ �w�¦ �Ò�´ �£ �« �Ä�p

�‹ �z �  �ï �µ �» �ï �µ �– �t �º �0 �U�Ÿ �s �” �‘ �O�s

�Ã�” �» �p �b �{ Ruby�p �x @�U�m�M�o �” �! 
: �U� 

�ï �µ�»�ï �µ�!
:�t�s�“�‡�b �{

c1 = Cpd.new

Cpd�« �å �µ �w�K�h �’ �` �M�¦ �Ò�´ �£ �« �Äc1�› �^

�“�z ATP
ü� �w�Ã�”�»�›�¨�ò�` �o�ˆ�‡�b �{

c1.name = "ATP"
c1.formula = "C10H16N5O13P3"
c1.definition = 
  "Adenosine 5'-triphosphate"

�®�Q�^ �d �h �‹ �› 
¯ �Ô�b �” �t �x �Ž �< �w�‘ �O�t �`

�‡�b �{

puts c1.name       # => "ATP"
puts c1.formula    # => "C10.."
puts c1.definition # => "Ade.."

�Í�x�z Cpd�«�å �µ�t�=�¶�Ü�T�’
Ê
R�›�¨	Z�b

�”�Ý�¹�¿�Å�›�å�C�`�‡�b �{ C10H16N5O13P3

�q�M�O���È�»�T�’�z�¤�i
É�›
¯�b���È�q
:�È

�w�Ö�ž�› Hash�t�¨�ò�`�z

c1.composition     # => {
  "C" => 10, "H" => 16,
  "N" => 5,  "O" => 13,
  "P" => 3
}

�w�‘�O�t "C"�t�0�` �o 10�q�M�O�‹�U�˜�’�•�”

�‘�O�t�`�‡�b �{

  def composition
    comp = Hash.new
    re = /([A-z]+)(\d+)/
    @formula.scan(re) do |e,n|
      comp[e] = n.to_i
    end
    return comp
  end

�\ �\ �p �z scan�x �� �È�» �¤ �t �� �‡ �• �” �Í �» �” �ï

�› 
Y�F 
¯ �q �p �b �‚ �o 	q 
j �t �s �b �Ý�¹ �¿ �Å�p �z

�ž �ç �Ñ�• �Õ�¿ �Ä�w�� �“ �& �` �q 
: �È �w�Ö�ž �t �0

�` �o�Ú�¿�½�^�d�o�M�‡�b �{

�7 �™�t �z 
Ê 
R�T �’ 
¶ �. �w
ü �  �” �› �- �‰�b

�” �Ý�¹ �¿ �Å�› �^ �l �o �ˆ �‡ �b �{ �¤ �i 
É�w
ü �  �”
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�U
ž �A�t �s �“ �‡ �b �U�z �\ �\ �p �x 
ž �A�s �i 
É�w


ü �i �Z �’ �Š �� �œ�p �` �‡ �M�‡ �b �{ �Š �p �x �� �w

�Ã�” �» �Ñ�• �  �ç �T �’ �¡ �ˆ �� �‰�T �z �Ã�” �» �Õ�”

�µ�T�’	��˜�b�”�w�U�‘�M �p�`�•�O�{

class Cpd
  attr_accessor :name,
    :formula, :definition

  # �–�;�b�”
ü� �”�w
¯

  MW = {
    "C" => 12.011,
    "H" => 1.00794,
    "N" => 14.00674,
    "O" => 15.994,
    "P" => 30.973762,
  }

  # 
Ê
R�T�’
ü� �”�w�ù�-�›�-�‰

  def weight
    total = 0.0
    composition.each do |e,n|
      total += MW[e] * n
    end
    return total
  end

  private

  # �=�¶�Ü  @formula �T�’
Ê
R�›�¨	Z

  def composition
    comp = Hash.new
    re = /([A-z]+)(\d+)/
    @formula.scan(re) do |e,n|
      comp[e] = n.to_i
    end
    return comp
  end
end

�å� �Ò�å�æ�=

�^ 
R�` �h �« �å �µ �w�� �[ �› cpd.rb�q �M�O�� �w

�Ñ�• �  �ç �t �Å�“ 	Z �b �\ �q �p �å �  �Ò�å �æ�= �b �”

�q �z �7 �‘ �s �Ó�é �¬ �å �Ü�T �’ �6 �b �; �p �V�” �‘ �O

�t�s�“�‡�b �{�å� �Ò�å�æ�x  require 'cpd'  �p�¡

�ˆ���‰�\�q�U�p�V�‡�b �{

�\�w�å� �Ò�å�æ�›�b�;�` �o �z�M�X �m�T�w

�=�ù
ú�›�J�å�`�z
ü� �”�›�-�‰�b�”�Ó�é�¬�å

�Ücpd_test.rb�›	{�M �o�ˆ�‡�`�•�O�{

#!/usr/bin/env ruby

require 'cpd'

c1 = Cpd.new
c1.name = "ATP"
c1.formula = "C10H16N5O13P3"
c1.definition = "cpd:C00002"

c2 = Cpd.new
c2.name = "Caffeine"
c2.formula = "C8H10N4O2"
c2.definition = "cpd:C07481"

c3 = Cpd.new
c3.name = "Tamiflu"
c3.formula = "C16H28N2O4"
c3.definition = "dr:D00900"

list = [ c1, c2, c3 ]

list.each do |c|
  puts ">>> Compound"
  puts "Name: #{c.name}"
  puts "Desc: #{c.definition}"
  puts "Formula: #{c.formula}"
  puts "Weight: #{c.weight}"
end

�\ �w�Ó�é �¬ �å �Ü�w�î �æ�A�L �x �Ž �< �w�‘ �O�t �s

�“�‡�b �{

% ruby cpd_test.rb
>>> Compound
Name: ATP
Desc: cpd:C00002
Formula: C10H16N5O13P3
Weight: 507.114026
>>> Compound
Name: Caffeine
Desc: cpd:C07481
Formula: C8H10N4O2
Weight: 194.18236
>>> Compound
Name: Tamiflu
Desc: dr:D00900
Formula: C16H28N204
Weight: 312.3878
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�ë�”�«�Ò �¿�«
�å� �Ò�å�æ�w�Æ�;
 By Toshiaki Katayama


ü� �”�?�N

�= �¶ �Ü�› �Ö�—�b �” �q 
ü �  �” �› �- �‰�` �o 
¯ �Ô�b

�” �‘ �O�s �Ó�é �¬ �å �Ümol_weight.rb�› �^ 
R�` �o

�ˆ�‡�`�•�O�{

�-�‰
æ
ü�x  cpd.rb�å� �Ò�å�æ�t�Ú�d�•�y

�‘ �M�w�p �z 	—�s �M�æ
: �p 	{ �X�\ �q �U�p �V�” �x

�c�p�b�v�{

#!/usr/bin/env ruby

 'cpd'

�Á�v�w���“�&�`�x  loop ���s�r�p	{�X�\�q�U

�p�V�‡�b �{

loop do
  print "Input formula: "

  formula = 
  puts "Formula: #{formula}"
end

�í �l �† �w�K �h �’ �` �MCpd�¦ �Ò�´ �£ �« �Ä �› �^

�“�z�V�•�M�t�`�h�=�¶�Ü�›�E�Ö�`�‡�b �{

  cpd = Cpd.
  cpd.formula = formula

�7�8�t�z
ü� �”�›�-�‰�` �o
¯�Ô�`�‡�b �{

  puts "Weight: #{ }"

�Ž�<�w�‘�O�s�Ó�é�¬�å �Ü�U�p�V�‡�`�h�{

#!/usr/bin/env ruby

require 'cpd'

loop do
  print "Input formula: "
  formula = gets
  cpd = Cpd.new
  cpd.formula = formula
  puts "Weight: #{cpd.weight}"
end

�\ �w�Ó�é �¬ �å �Ü�t 
+ 
ü �  H2O�• ATP�w�= �¶ �Ü

�› �Ö�—�` �h 	Ô�ù �w�î �æ�A�L �x �Ž �< �w�‘ �O�t �s

�“�‡�b �{

% ruby mol_weight.rb
Input formula: H2O1
Weight: 18.00988
Input formula: C21H28N7O14P2
Weight: 664.364024
Input formula: ^C

�Ö�—�› �� �Z �” �v �“ �- �‰�` �o �X�• �” �h �Š�z 	4 �ƒ

�b�”	Ô�ù�x  Control + C �©�”�›�!�`�‡�b �{

KEGG COMPOUND �w�b�;

� �;�q�` �o �z�=�ù
ú�w�Ã�”�»�›  LIGAND �w 

COMPOUND  �Ã�”�» �Õ�” �µ�T�’�¡�ˆ���‰�‘�O

�t �` �o �ˆ �o �X�i �^ �M�{ �s �S�z �Í �s �Ž �ñ �p 	º �p

�b�”  BioRuby �•  ChemRuby �s�r �w�å� �Ò�å

�æ�› �b �; �b �” �q �¤ �ï �Ä�æ�w	� �˜ �• �Í �” �¶ �› ��

�o�t�æ�O�\�q�U�p�V�‡�b �{

#!/usr/bin/env ruby

require ' cpd '
require ' bio '  #  BioRuby �w�¡�ˆ���ˆ

serv = Bio::KEGG::API .new

loop do
  print "KEGG ID (cpd:C00002): "
  entry_id = gets
  entry = serv. bget (entry_id)
  kegg_cpd = Bio::KEGG::COMPOUND.new(entry)
  cpd = Cpd.new
  cpd. formula =  kegg_cpd. formula
  puts "Formula: #{cpd. formula }"
  puts "Original mass: #{kegg_cpd. mass}"
  puts "Calculated weight: #{cpd. weight }"
end

�«�•�î�M�t�x�z H2O #  H2O1  �s�r�z 1�U	²�t

�^�• �o�M�o�‹�;�ó�b�”�‘�O�t  cpd.rb �›�¦�Á�b

�”
ž�A�U�K�“�‡�b �{

    re = /([A-Z][a-z]*)(\d*)/
    @formula.scan(re) do |e,n|
      comp[e] = n.to_i || 1
    end
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cpd:C00002
  ATP; Adenosine 5'-triphosphate
  C10H16N5O13P3

cpd:C00001
  H2O; Water
  H2O

cpd:C07481
  Caffeine
  C8H10N4O2

dr:D00900
  Oseltamivir phosphate (JAN/USAN);
  Tamiflu (TN)
  C16H28N2O4.H3O4P

cpd:C00003
  NAD+; NAD; Nicotinamide adenine dinucleotide;
  DPN; Diphosphopyridine nucleotide; Nadide
  C21H28N7O14P2

cpd:C00010
  CoA; Coenzyme A; CoA-SH
  C21H36N7O16P3S

dr:D00109
  Aspirin (JP14/USP);
  Easprin (TN)
  C9H8O4

dr:D00110
  Cocaine (USP);
  Cocaine (TN)
  C17H21NO4

cpd:C00780
  Serotonin; 5-Hydroxytryptamine
  C10H12N2O

capsaicin

  http://www.genome.jp/kegg/ligand.html

¥ ���w
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BioRuby �q�¢�£�Ò�±�”�Ï�µ
 By Masumi Itoh, T oshiaki Katayama
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1. BioRuby
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�H �� �s �è �x �z Bi oRuby�w 	º �p �q �¢ �£ �Ò

�± �” �Ï �µ �t �m�M�o �r 
† �` �‡ �b �{ �î 	6 �q �` �o  

BioRuby �›�b�;�`�h�Ñ�å�¿�Ä �Ñ�•�  �ç�T�’�w

�Ã�”�»�¨	Z�z BLAST �w�A�L�w	r�g�s�›�æ�l �o

�ˆ�‡�b �{�^�’�t�z KEGG API �›�;�M �o�Ñ �Ÿ�é

�´ �£ �É�Â�Ÿ�¿ �« �Ó�é �Ñ�• �  �ç �w�^ 
R�› �æ�l �o

�ˆ �‡ �b �{ � �; �q �` �o �z �Í �µ �¢ �£ �  	Í �w�¨ �; � 

�t�m�M �o �z PDB �w�q�.�Ï���•�æ�ï�«�U�h�r�•

�”�T�r�O�T�z PSORT �p�'���`�h�»�ï �Í�«�í�w

�I �T �º �Á�O�z �Ú�  �« �é �ž �è �  �t �‘ �” �¨ �; �  
C

�q�s�r�t�‘�l �o	í
Ç�Z�` �o�ˆ�‡�`�•�O�{
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「プログラミングは、構築的
（constructive）な活動である」

�Ó�é�¬�å�Û�ï�¬�t�   PASCAL �w�^	�

Niklaus Wirth
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L'homme n'est qu'un roseau, 

le plus faible de la nature; 

mais c'est un roseau pensant.



BioRuby �q�¦�” �Ó�ï �Ì � �¦
Open Bio* �Ó�é�´ �£�«�Ä
By Toshiaki Katayama

� �ï�Ä�é�¼ �«�³�ã�ï

BioRuby �x  Ruby �t� �;�w�Ì � �¦ � �ï�Ñ�¥ �Ú

�Â�Ÿ�«�µ �å� �Ò�å�æ�p�b �{ Ruby �t� �›�b�;�`

�o �� �, 
� �» �• �ž �Û�Ê�Ž 
� �» �› �{ �l �h �“ �z �¤ 	�

�w�Ã�” �» �Õ�” �µ �• �ž �Ó�æ�­ �” �³ �ã �ï �› �� �o �t

�b�;�b�”�\�q�U�p�V�‡�b �{

BioRuby �w�‰
C�x 2000�å 11�D�t�x�a�‡�“

�‡�`�h�{���º�w�¶�q�•  BOSC �p�w
C
¯�s�r�›

�&�o �z �º �Ž �w�‰
C	� �w�€ �C�t �‘ �l �o �; �ó �å �C

�q�~�‘�U
��ˆ�‡�`�h�{�f�w�™�z 2002, 2003�å

�w BioHackathon �t	Ÿ�4�^�•  BioPerl, BioPy-

thon, BioJava �s�r���w  Open Bio* �Ó�é�´ �£�«

�Ä�q�w�È���‹
��ˆ�‡�`�h�{

Open Bio Foundation (O|B|F) �x�\�•�’�w

�Ó�é �´ �£ �« �Ä�w
* 
� �› �è �$ �q �` �h 
‡ �æ�b �‚ �.

�p �z BioRuby �‹  O|B|F �w�•�<�p�‰
C�±�” �Ì�q

�Ý�” �æ�ï �¬ �æ�µ �Ä�s �r �w�á �; �§ �	 �› 	! �Z �o �M

�‡�b �{�‡�h  BOSC �w�‰�5�‹  O|B|F �w�Û�¿�³�ã

�ï�w�
�m�p �z�–�å  ISMB �¶�q�w  SIG �q�` �o
H

�„ �¤ �w�‰
C	� �U�° �‰�t �q �` 
R�L �C�� �q �Æ
C�s

�^�æ�›�æ�l �o�M�‡�b �{

�°�M�p �z���º�p�x  Open Bio* �t���b�”	Ø

�C�x 	—�s �X�z 
� �$ �¦ �v �‹ �v �’ �• �o �M�‡ �` �h �{

�f�\�p �z BioPerl �•  EMBOSS �s�r�‚�Ž�w�æ

�¹ �” �µ �› �� �®�t �Æ�; �b �” �q �q �‹ �t �z BioRuby 

�•  G-language, KNOB �s�r���º�w�Ó�é�´ �£�«

�Ä�w
* 
� �q �U	[ �$ �s 	Ø�C�¦ �õ �› �x �T �” �q �M�O

�è �$ �p �z 2004�å �t �� �¤ �t �‘ �l �o �®�¦ �” �Ó�ï �Ì

� �¦�Z�€�q�¯�U
ƒ�q�^�•�‡�`�h�{

2005�å�z BioRuby �x  ChemRuby �q�q�‹�t

	Ø�C	r�g
*
��;�Ï  IPA �w�°�•�¹�Ñ�Ä�¢�£�ž
Ñ

�� �Ä�À�t �> �R�^ �• �z �7 �‘ �s 	ý �; �ó �› �å �C�` �h

�Ì �”�´ �ã�ï  1.0 �U�æ�æ�”�µ�^�•�‡�`�h�{�f�w

�™�‹ �' �� �` �o �‰
C�U�æ�˜ �• �o �S�“ �z �† 	� �› 
Ê

�ˆ �ù �˜ �d �” �\ �q �p �Ù�µ �Ä �®�Ê�Ü�r 
s �U�0 �› �t

�æ�Q�”�‘�O�s���¥�›�è�¦�` �o�M�‡�b �{

� �ï �µ�Ä�” �ç

BioRuby �w� �ï �µ�Ä�” �ç�M�O�x�M�X �m�T�K�“

�‡�b�U�z�è	×�w�M�O�x
Ç���w  README �Ñ�•

�  �ç �t 	{ �T �• �o �M�‡ �b �w�p �z �\ �\ �p �x �× �” �Ü

�Ã�Ÿ�è �« �Ä�æ�t �  �ï �µ �Ä�” �ç �b �” �M�O�› 	º �p

�`�‡�b�¢
$�£�{�¦�Ó�³�ã�ï  --preÞx �›�¦���b

�” 
æ
ü �q �z �– �; �b �” �M�t �� �¥ �! 
:  RUBYLIB 

�q PATH �w
ƒ���U
ž�A�t�s�”�:�U�è	×�q�Ÿ�s

�“ �‡ �b �{ �� �¥ �! 
: �w
ƒ �� �x �³ �£ �ç �w
ƒ �� �Ñ�•

�  �ç�t	{�M �o�S�X�q�‘�M �p�`�•�O�{
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ISMB
International Conference 
on Intelligent Systems for 
Molecular Biology 

�Ì � �¦ � �ï�Ñ�¥ �Ú�Â�Ÿ�«

�µ
ü�ú�p�7�‹�F�Û�w�G�V

�s���M�¶�q�w�
�m

SIG
Special Interest Group 

�µ�¯�w�0	Å�›�Ü�l �o���5

�^�•�”�Û�”�Â �Ÿ�ï�¬

BOSC
Bioinformatics Open 
Source Conference

�Ì � �¦ � �ï�Ñ�¥ �Ú�Â�Ÿ�«

�µ�t���b�”�¦�” �Ó�ï�¹�”

�µ�w�¹�Ñ�Ä�¢�£�ž�t�m�M

�o
C
¯�›�æ�O�§�ï�Ñ�•�è

�ï �µ

O|B|F
Open Bioinformatics 
Foundation
http://open-bio.org/

�Ì � �¦ � �ï�Ñ�¥ �Ú�Â�Ÿ�«

�µ�t���b�”�¦�” �Ó�ï�¹�”

�µ�w�Ó�é�´ �£�«�Ä�›�§�	

�b�”
‡�æ�b�‚�.

�¦�” �Ó�ï �Ì � �¦�Z�€�q  

http://open-bio.jp/

�Ô�Š�t�S�Z �”  O|B|F �w�þ

�Â�›�L�h�`�z BOSC �t
ì

�p�b�”�Û�”�Â �Ÿ�ï�¬�›��

�º�p�‰�5�b�”�\�q �›�è�$

�q�`�h�‚�.

BioRuby �w�± � �Ä

http://bioruby.org/

BioRuby �w�×�” �Ü�Ã�Ÿ�è�«�Ä�æ�•�w� �ï �µ�Ä�” �ç�M�O

% wget http://bioruby.org/archive/bioruby-1.0.0.tar.gz
% tar xvfz bioruby-1.0.0.tar.gz
% cd bioruby-1.0.0
% ruby install.rb config --prefix=$HOME
% ruby install.rb setup
% ruby install.rb install
% export RUBYLIB="$HOME/lib/ruby/site_ruby/1.8"
% export PATH="$PATH:$HOME/bin"
% ruby -r bio -e 'p Bio::BIORUBY_VERSION'
[1, 0, 0]



BioRuby �³�£�ç
�Ó�é�¬�å�Û�ï�¬�w
²�t
By Toshiaki Katayama

BioRuby �›�^�˜�l �o�ˆ�‘�O

BioRuby �å� �Ò�å�æ�›�–�l�h�Ó�é�¬�å �Ü�w�^


R�›�x�a�Š�”
²�t�z BioRuby �p�x�r�œ�s�\�q

�U�p�V�”�w�T�z BioRuby �›�º���`�h  irb  �p�K

�” �®Bi oRuby�³ �£ �ç �¯ �› �– �l �o �¼�` �o �ˆ �‡

�`�•�O�{	ý�F�Ã �Ÿ�è�«�Ä�æ�Ê�q�` �o  "testproj" 

�›�¦���`  bioruby �¯�Ú�ï�Å�›�î�æ�`�‡�b �{

% bioruby testproj

. . .  BioRuby  in  the  shell  . . .

 Version : BioRuby 1.0.0 / Ruby 1.8.4

Creating directory (session/) ... done
Creating directory (data/) ... done
Creating directory (plugin/) ... done
bioruby> 

�‡�c�x�&�p�s���,
��»�›�^�l �o�ˆ�‡�`�•�O�{

bioruby> dna = seq(ÒatgcatgcaaaaÓ)

seq �¯�Ú�ï�Å�p���È�»�T�’���,
��»�•�ž�Û�Ê

�Ž 
� �» �› �^ �” �\ �q �U�p �V�‡ �b �{ �! 
: �w�¤ 
� �›

�¬�Ý�b�”�t�x   puts �•  print, pp, p �s�r�›�;�M

�‡�b �{

bioruby> puts dna
atgcatgcaaaa
bioruby> p dna
"atgcatgcaaaa"

�‹�`�X�x�z
ƒ���p  echo �›���®�t�b�”�q  irb 

�q �‰�7 �t 
° �A�` �h �‹ �› �h �Ø�t 
¯ �Ô�b �” �‘ �O�t

�s�“�‡�b �{

bioruby> config :echo
Echo on
  ==> nil
bioruby> dna
  ==> "atgcatgcaaaa"
bioruby> dna.complement
  ==> "ttttgcatgcat"
bioruby> puts dna.gc_percent
  ==> 33
bioruby> puts dna.composition
  ==> {"a"=>6, "c"=>2, "g"=>2, "t"=>2}
bioruby> puts dna.length
  ==> 12

�p�x�z�ž�Û�Ê�Ž
��»�t�‹���` �o�ˆ�‡�`�•�O�{

bioruby>  pep = dna.translate
  ==> "MHAK"

�\ �• �’ �w
� �» �¦ �Ò�´ �£ �« �Ä�x �f �• �g �• �r �w�‘

�O�s�«�å �µ�w� �ï �µ�»�ï �µ�s�w�p�`�•�O�T�{

bioruby>  dna.class
  ==> Bio::Sequence::NA
bioruby>  pep.class
  ==> Bio::Sequence::AA

Bio::Sequence::NA �q  AA �«�å �µ�p�K�”�\�q�U

�˜ �T �“ �‡ �` �h �{ �« �å �µ �U�' 	• �` �o �M�” �« �å �µ

�•�Þ�´ �á�” �ç�x  ancestors �Ý�¹�¿�Å�p�Ð�‚�”

�\�q�U�p�V�‡�b �{
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print �q  puts �q  p �q  pp

print �x�Ì�Ô�$�t  \n �›�Ö�•�s�M�q�~�æ�`�‡�d�œ�U�z puts �x
ž�c�~�æ�` �o �X�•�‡�b �{�\

�w�h�Š�z�K�Q �o�~�æ�`�h�X�s�M	Ô�ù�Ž�Ž�x  puts �w�M�U�(�b�t�ò�a�’�•�‡�b �{

print ÒHello \ nÓ
puts ÒHelloÓ

�°�M�p �z print �•  puts �w�E�˜�“�t�z p �•  pp �›�–�O�q  �z Hash �•  Array �s�r
ó�v�s�¦�Ò

�´ �£�«�Ä�w�¤
��›
����U�_�•�b�M�‘�O�t
T���` �o
¯�Ô�` �o �X�•�”�w�p �z�‹�w�¬�Ý�•�Ã

�Ì�¿�¬�;�M�t�(�b�p�b �{ p �‘�“�‹  pp �w�M�U�‘�“�_�•�b�M
¯�Ô�t�s�”�¢ pp �x  pretty 

print �w�t�£�h�Š�z BioRuby �³�£�ç�p�x�7	s�T�’  pp �‹�–�Q �”�‘�O�t�s�l �o�M�‡�b �{

ary = [1, 2, 3]
hash = {ÒaÓ => 1, ÒbÓ => 2, ÒcÓ => ary}
print ary, hash
puts ary, hash
pp ary, hash
p ary, hash



bioruby>  Bio::Sequence::NA.ancestors
  ==> [Bio::Sequence::NA, Bio::Sequenc
  e::Common, String, Enumerable, ...]
bioruby>  Bio::Sequence::AA.ancestors
 ==> [Bio::Sequence::NA, Bio::Sequenc
 e::Common, String, Enumerable, ...]

�r�j�’�‹  Bio::Sequence::Common �›  include 

�` �o�S�“�z Ruby �w String �›�'	•�` �o�M�‡�b �{

�f�w�h�Š�z NA �q  AA �x���X �w�Ý�¹�¿�Å�›�ž

�è �p �Ë�l �o �M�‡ �b �U�z �) 
ü �Ó�é �¬ �å �Û�ï �¬ �t

�‘�“  NA �t�i�Z  translate �U�K�”�s�r�z��	—�w

�§�M�U�K�“�‡�b �{

bioruby> dna.methods
bioruby> dna.methods - pep.methods
bioruby> pep.methods - dna.methods

�ž �Û�Ê�Ž 
� �» �p �‹ �M�X�m�T �Ý�¹ �¿ �Å�› �¼�` �o

�ˆ�‡�`�•�O�{

bioruby> pep.codes
  ==> ["Met", "His", "Ala", "Lys"] 
bioruby> pep.molecular_weight
  ==> 485.605
bioruby> pep * 3
  ==> "MHAKMHAKMHAK"
bioruby> pep + pep.reverse
  ==> "MHAKKAHM"
bioruby> pep[/H.K/]
  ==> "HAK"


� �» �x �Ã�” �» �Õ�” �µ �T �’ 	� �˜ �b �” �\ �q �‹ �p �V

�‡�b�U�z�f�w
²�t���w  BioRuby �³�£�ç�w�¯�Ú

�ï�Å�›�M�X �m�T�¼�` �o�ˆ�‡�`�•�O�{

bioruby> config :echo
Echo off
bioruby> ls
["_", "dna", "pep"]
bioruby> dir
   UGO  Date                                 Byte  File
------  ----------------------------  -----------  -----------
 40755  Fri Jun 02 11:10:04 JST 2006           68  "data"
 40755  Fri Jun 02 11:10:04 JST 2006           68  "plugin"
 40755  Fri Jun 02 11:10:04 JST 2006          102  "session"

bioruby> nucleicacids
a     a       Adenine
t     t       Thymine
  :
n     [atgc]
bioruby> aminoacids
?     Pyl     pyrrolysine
A     Ala     alanine
  :
Z     Glx     glutamine/glutamic acid
bioruby>  codontables
1       Standard (Eukaryote)
2       Vertebrate Mitochondrial
  :
bioruby> codontable(2)
  :
bioruby> config :color
bio ruby > codontable(2)
  :
bio ruby > config :echo
Echo on
  ==> nil
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BioRuby �³�£�ç�w�¯�Ú�ï�Å

BioRuby �³�£�ç�p�x  open-uri, pp, yaml �s�r

�w Ruby �w�(�b�s
ª	j�4
Ç�å� �Ò�å�æ�U�7	s

�T �’ �¡ �ˆ �� �‡ �• �o �M�‡ �b �` �z �b �; �p �V�” 	Ô�ù

�t�x  irb  �w�4�ì�;�ó�‹���®�t�s�l �o�M�‡�b �{

�‡ �h �z �¯ �Ú�ï �Å�w�Î �µ �Ä�æ�w�» �  �Ü�µ �» �ï �Ó


Ç�V �× �ˆ �- �� �• �z �^ 
R�` �h �¦ �Ò�´ �£ �« �Ä �w

�· �¿ �³ �ã �ï �› �‡ �h �M�i �ì �� �= �z �¯ �Ú�ï �Å
â �^

�›�G�å�`�h�µ�«�æ�Ó�Ä�w�×�ˆ
\
R�s�r  irb  �t

�s �M�; �ó �‹ �å �C�^ �• �o �M�‡ �b �{ �b �; �p �V�” �¯

�Ú�ï�Å�›
¯�t�‡�q�Š �o�S�V�‡�b �{
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seq ���,
��»�~�ž�Û�Ê�Ž
��»�›
\
R�z�‡�h�x�Ã�”�» �Õ�” �µ�T�’	��˜

¥
��»	��˜�M�O

¥���È�»�æ�Â�å �ç

¥�Ã�”�» �Õ�” �µ�Ñ�•�  �ç�Ê�‡�h�x  IO �¦�Ò�´ �£�«�Ä

¥�¤�ï�Ä�æ  ID (��  EMBOSS USA)

¥
��»�w	��s�Ý�¹�¿�Å

complement, translate, molecular_weight, composition, subseq, window_search, splicing, randomize, 
gc_percent �\�•�’�w���z Ruby �w�§�—�s���È�»  (String) �«�å �µ�w�Ý�¹�¿�Å�U
¶�o�&�;�D�ó

ent �Ã�”�» �Õ�” �µ�¤�ï�Ä�æ�›�7�‘�s�M�O�p	��˜

¥�¤�ï�Ä�æ	��˜�M�O

¥�Ã�”�» �Õ�” �µ�Ñ�•�  �ç�Ê�‡�h�x  IO �¦�Ò�´ �£�«�Ä

¥�¤�ï�Ä�æ  ID

¥flatindex  �¯�Ú�ï�Å�p�^
R�`�h  BioFlat �Ã�”�» �Õ�” �µ

¥OBDA (Open Bio Database Access) �Ã�”�» �Õ�” �µ

¥EMBOSS USA (Uniform Sequence Access) �Ã�”�» �Õ�” �µ

¥KEGG API �w DBGET �0� �Ã�”�» �Õ�” �µ

obj �Í �” �µ�A�ˆ�w�¤�ï�Ä�æ�›�¦�Ò�´ �£�«�Ä�q�` �o	��˜

ent  �¯�Ú�ï�Å�p	��˜�`�h�‹�w�›  flatparse  �¯�Ú�ï�Å�p�Í �” �µ�`�h�‹�w�t
ì�p

seqstat ���,
��»�~�ž�Û�Ê�Ž
��»�w�7�‘�s�w�-	Ø�C�›�±�Ú�å� �¶�¢�§�å�”�0� �£

aminoacids �ž�Û�Ê�Ž�w�°�a�q�t	¶�~
Y�Ü�Ê	¶�s�r �w	Ø�C

nucleicacids ���,�w�°�a�q�t	¶�~
Y�Ü�Ê	¶�s�r �w	Ø�C

codontables �¯�Å�ï�Â�” �Ò�ç�w
j�ø�°�a�q���[�›
¯�Ô

codontable �¯�Å�ï�Â�” �Ò�ç�w
¯�Ô�q�‹���t�b�;�b�”�¯�Å�ï
¯�¦�Ò�´ �£�«�Ä�w	��˜�¢�§�å�”�0� �£

flatparse �¤	��Ã�”�» �Õ�” �µ�¤�ï�Ä�æ�›�×�ˆ
Q���` �o�Í �” �µ

flatfile �¤	��Ã�”�» �Õ�” �µ�Ñ�•�  �ç�T�’�¤�ï�Ä�æ�›�¡�ˆ	Z�b

flatauto �¤	��Ã�”�» �Õ�” �µ�Ñ�•�  �ç�T�’�Í �” �µ�^�•�h�¦�Ò�´ �£�«�Ä�›	��˜

flatindex �¤	��Ã�”�» �Õ�” �µ�Ñ�•�  �ç�›�U�g�;�t� �ï�Ã�¿�«�µ�=

flatsearch  flatindex  �¯�Ú�ï�Å�p�^
R�`�h  BioFlat �Ã�”�» �Õ�” �µ�›�U�g

flatfasta �¤	��Ã�”�» �Õ�” �µ�Ñ�•�  �ç�›  FASTA ���Ü�w�Ñ�•�  �ç�t�!�õ
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keggapi KEGG API �w�Ý�¹�¿�Å�›�z�|	Z�b�h�Š�w�±�” �Ì�¦�Ò�´ �£�«�Ä

¥KEGG API �w	��s�Ý�¹�¿�Å  (list_methods)

http://www.genome.jp/kegg/soap/doc/keggapi_manual_ja.html

¥color_pathway_by_{elements,objects}, mark_pathway_by_objects
¥get_{elements,genes,enzymes,compounds,glycans,reactions,kos}_by_pathway
¥get_pathways_by_{genes,enzymes,compounds,glycans,reactions,kos}
¥get_genes_by_enzyme, get_enzymes_by_gene
¥get_{enzymes,compounds,glycans,reactions}_by_{enzyme,compound,glycan,reaction}
¥get_linkdb_by_entry, get_linked_pathway
¥get_motifs_by_gene, get_genes_by_motifs
¥get_best_best_neighbors_by_gene, get_best_neighbors_by_gene, get_reverse_best_neighbors_by_gene
¥get_paralogs_by_gene, get_ko_by_{gene,ko_class}, get_genes_by_{ko,ko_class}
¥get_oc_members_by_gene, get_pc_members_by_gene
¥get_genes_by_organism, get_number_of_genes_by_organism
¥convert_mol_to_kcf

keggdbs KEGG API �p�b�;�p�V�”�Ã�”�» �Õ�” �µ�w�°�a

keggorgs KEGG API �p�b�;�p�V�”
\
ú	��w�°�a

keggpathways KEGG API �p�b�;�p�V�”  KEGG PATHWAY �w�°�a

binfo DBGET �p�b�;�p�V�”�Ã�”�» �Õ�” �µ�w	Ø�C

bfind DBGET �p�b�;�p�V�”�¤	��Ã�”�» �Õ�” �µ�›�U�g

bget DBGET �w�Ã�”�» �Õ�” �µ�T�’�¤�ï�Ä�æ�›	��˜

bconv �‚�Ž�w�Ã�”�» �Õ�” �µ�q  KEGG �w�¤�ï�Ä�æ  ID �w�0� �›�q �”

obdadbs BioPerl �s�r�q�ž�è�w  OBDA �Ã�”�» �Õ�” �µ�w�°�a

biofetch BioFetch �Ó�é�Ä�¯�ç�t�‘ �”  OBDA �Ã�”�» �Õ�” �µ�w�¤�ï�Ä�æ	��˜

demo BioRuby �³�£�ç�w�Ã�Þ�›�î�æ

�µ�«�æ�Ó�Ä
\
R  script  
â�^�›�G�å�`�î�æ�D�ó�s�Ó�é�¬�å �Ü�q�` �o�-��

�Ñ�•�  �ç
â�^  cd, pwd, dir, head, disp �Ñ�•�  �ç�•�¦�Ò�´ �£�«�Ä�w�¬�Ý

�¦�Ò�´ �£�«�Ä
â�^  ls, rm, savefile  �¦�Ò�´ �£�«�Ä�w�°�a�z�_	†�z�Ñ�•�  �ç�-��

�¤	�
ƒ���!�Ë  config (:echo, :color, :message, :splash), pager

�â �”�Â �Ÿ�æ�Â�Ÿ  fold, fill, htmlseq, doublehelix, midifile

Ruby on Rails  web �¯�Ú�ï�Å�t�‘�“�³�£�ç �Ò�å�¢�²�w�±�” �Ì�›�I�ˆ



GenBank �w�Í �” �µ

�Ñ�å�¿�Ä �Ñ�•�  �ç�w�«�q�` �o GenBank ���Ü

�w�¤�ï�Ä�æ�›�Í �” �µ�` �o FASTA ���Ü�t�!�õ�`

�o 	Z �—�` �o �ˆ �‡ �` �• �O�{ �\ �\ �p �x �Ñ�• �  �ç �±

� �¶�w	–�^�M  phage �w�Ã�Ÿ�Ï�´ �ã�ï�›�–�;�`

�‡�b�¢�Ñ�•�  �ç�x  data �Ã�Ÿ�è�«�Ä�æ�t�”�X�\

�q�t�`�‡�b�£�{

% cd testproj/data/
% wget ftp://ftp.genome.jp/pub/db/ncbi
/genbank/gbphg.seq.gz
% gunzip gbphg.seq.gz
% less gbphg.seq

BioRuby �³ �£ �ç �t �x �z 
� �» �Ã�” �» �Õ�” �µ �›  

FASTA ���Ü�t�!�õ�b�”�h�Š�w  flatfasta  �¯

�Ú�ï�Å�U�K�“�‡�b �{

bio ruby > fasta = Òdata/gbphg.nucÓ
bio ruby > gbphg = Òdata/gbphg.seqÓ
bio ruby > flatfasta(fasta, gbphg)
Saving fasta file (data/gbphg.nuc) ...
  converting -- data/gbphg.seq
done

���,
��»�w�Ñ�•�  �ç  gbphg.nuc �U
\
R�^�•�‡

�`�h�{ BioRuby �³�£�ç�w�¤�p�‹�Ñ�•�  �ç�w�¤


� �› �¬ �Ý �b �” �\ �q �U�p �V �‡ �b �{ �K �’ �T �a �Š

pager  �¯�Ú�ï�Å�p�–�;�b�”�Ö �”�´ �ß�”�›
ƒ��

�` �o �S�V�‡ �` �• �O�{ �¾
: �› 	² �t �b �” �q �� �¥ �!


:  PAGER �w�‹�U�–�˜�•�‡�b �{

bio ruby > pager "less"
Pager is set to 'less'
bio ruby > disp fasta
  :
bio ruby > disp gbphg
  :

�� �S�x �ž �Û�Ê�Ž 
� �» �w�Ñ�• �  �ç �‹ �^ 
R�` �o �ˆ

�‡�`�•�O�{�\�w	Ô�ù�z GenBank �w�¤�ï�Ä�æ�›

�Í �” �µ�` �o �z /translation="" �t	{�T�• �o�M�”�‹

��
��»�• �z /protein_id="" �s�r �w	Ø�C�›�¨	Z�b

�”
ž�A�U�K�“�‡�b �{

bio ruby > flatauto(gbphg) do |entry|
  puts entry.entry_id
  entry.features.each do |feature|
    qua = feature.to_hash
    if qua["translation"]
      desc = [ entry.entry_id,
               qua["protein_id"],
               qua["product"]
             ].join(" ")
      pep = qua["translation"].first
      puts pep.to_fasta(desc, 60)
    end
  end
end

�\�•�›  BioRuby �³�£�ç�w�¤�p�î�æ�b�”�w�p�x

�s �X�6 �b �; �p �V�” �µ �« �æ�Ó�Ä�t �` �o �ˆ �‡ �` �•

�O�{ BioRuby �›  require �` �o �z Bio::FlatFile �›

�–�l �o  GenBank �w�Ñ�å�¿�Ä �Ñ�•�  �ç�›�¡�ˆ

�� �ˆ �‡ �b �¢ �Ñ�¥ �” �Ú�¿ �Ä�x �× �ˆ 
Q�� �£ �{ �K�q

�x�³�£�ç�p�¼�`�h�w�q�‰�a�p�b �{

#!/usr/bin/env ruby

require ÔbioÕ

# �!�õ�0	Å�w�Ñ�•�  �ç�Ê

file = ARGV.shift  # gbphg.seq

Bio::FlatFile.auto(file) do |ff|
  # �¤�¤�ï�Ä�æ�]�q�t���“�&�`

  ff.each do |entry|
    # �¤  FEATURE �]�q�t���“�&�`

    entry.features do |feature|
      # Feature Qualifier �w Hash �t�!�õ

      qua = feature.to_hash
      # /translation="" �æ�U�K�•�y

      if qua[ÒtranslationÓ]
        # �¯�Ý�ï�Ä�æ�›�^�l �o

        desc = [ entry.entry_id,
                 qua["protein_id"],
                 qua["product"]
               ].join(" ")
        # �‹��
��»
æ
ü�›	��“	Z�`

        pep = qua["translation"].shift
        # FASTA �Ñ�¥�” �Ú�¿�Ä�t�!�õ�` �o	Z�—

        puts pep.to_fasta(desc, 60)
      end
    end
  end
end

BioFlat �Ã�”�» �Õ�” �µ�w�^
R

gbphg.seq �Ñ�•�  �ç�›�–�s�¡�ˆ���œ �p�M�o�x

	r �g �t �Ì �� �U�T �T �” �w�p �z �  �ï �Ã�¿ �« �µ �› �^


R�` �o �I �` �M�¤ �ï �Ä�æ�› �U�g �p �V�” �‘ �O�t �`

�o�ˆ�‡�`�•�O�{

bio ruby > flatindex("mydb", gbphg)
Creating BioFlat index (bioflat/mydb)
 ... done
bio ruby > flatsearch("mydb","AB037107")
  :

RefSeq �T�’  GENES �›�^
R

RefSeq �‹  GenBank �q�‰�a�Ñ�¥�” �Ú�¿�Ä�s�w

�p �z �‰�a �• �“ �M�p �Í �” �µ �p �V �‡ �b �{ RefSeq�y

�w�¤�ï�Ä�æ�›�¡�ˆ���œ �p KEGG GENES �t

�Ö�l �o�M�s�M
\
ú	��w  GENES �¤�ï�Ä�æ�›
\


R�b�”�Ó�é�¬�å �Ü�›	{�M �o�ˆ�‡�`�•�O�{
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�ë�”�«�Ò �¿�«
�Ã�”�» �Õ�” �µ�¤�ï�Ä�æ�w�w�-
 By Toshiaki Katayama

�Ã�”�» �Õ�” �µ�¤�ï�Ä�æ�w�w�-

�]�J�• KEGG GENES �w�7	ý�Ì �”�´ �ã�ï�›�¡�ˆ

�� �ˆ �z �f �w�¤ �w�¤ �ï �Ä�æ
: �z 
¶ �� �, 
: �› �§ �¢

�ï �Ä�d �‘ �{ �‡ �h �z �� �, 
: �U�7 �G�w�¤ �ï �Ä�æ�x

�?�T �•  

KEGG GENES �w�Ã�”�»�x�z

ftp://ftp.genome.jp/pub/kegg/genomes/

�Ž �< �t �K�“ �‡ �b �{ �\ �\ �p �x �G�Î �Õ(eco)�w�Ã�”

�»�›�b�;�b�”�\�q�t�`�‡�b �{  �‡�c�0	Å�q�s�”  

GENES �w�Ñ�•�  �ç�›�
�o�` �o�ˆ�‡�`�•�O�{

% wget ftp://ftp.genome.jp/pub/kegg/
genomes/eco/E.coli.ent

�‡ �c �x �z �Õ�” �µ �q �s �” �Ó�é �¬ �å �Ü�› �ß �Q�‡

�`�•�O�{�G�1�` �o�S�X�ò�è�x

¥ �¤�ï�Ä�æ�”
:  (entnum)

¥ 
¶���,
:  (seqlen)

¥ 
��»�U�7�Õ�w�¤�ï�Ä�æ�Ê  (maxent)

�w���m�s�w�p �z�f�•�g�•�!
:�›�;�™�`�‡�b �{

#!/usr/bin/env ruby

require 'bio'

entnum = 0
seqnum = 0
entmax = ""

Bio::FlatFile.auto(ARGF) do |ff|
  ff.each do |entry|
    # do something
  end
end

puts "No. of entries: #{entnum}"
puts "No. of bases:   #{seqnum}"
puts "Longest entry:  #{entmax}"

�¤�ï�Ä�æ�”
:�q���,
:�w�§�¢�ï�Ä

�Õ�” �µ�w�Ó�é�¬�å �Ü�p  do something �q�s�l �o

�M�” 
æ
ü �t �§ �¢ �ï �Ä�b �” �ç �” �½�ï �› �å �C�` �‡

�`�•�O�{�\�\�p �z entry �t�x  KEGG GENES �w

�
�¤�ï�Ä�æ  (�
�¨�;�  ) 
ü�w�Ã�”�»�U�Ö�l �o�M

�‡ �b �{ �Ñ�å �¿ �Ä�Ñ�• �  �ç �T �’ �
 �¤ �ï �Ä �æ�¡ �ˆ

���‰�–�t  entnum �w�‹�›�

ÿ�•�d�y�¤�ï�Ä�æ


:�›�§�¢�ï�Ä�p�V�‡�b�v�{ BioRuby �p  GENES 

�w�¤ �ï �Ä�æ�T �’ �� �, 
� �» �w
æ
ü �i �Z �› 	� �“ 	Z

�b�t�x  ntseq �Ý�¹�¿�Å�›�–�M�‡�b �{���,
��»

�¦�Ò�´ �£�«�Ä  (Bio::Sequence::NA) �U�˜�’�•�‡

�b�w�p  length �Ý�¹�¿�Å�p�Õ�^�›�Ð�‚�”�\�q�U

�p�V�‡�b  (BioRuby �t�x�\�w�h�Š�w  ntlen �Ý

�¹�¿�Å�‹�K�“�‡�b )�{�\�w�‹�›  seqnum �t�
�`

���Š�y�ù�-�U�{�Š�’�•�‡�b�v�{

ff.each do |entry|

   += 1

   += entry.ntseq.
end

�7�Õ�w
��»�›�Ë�m�¤�ï�Ä�æ�Ê�w	Z�—

�Í �t �z �7 �Õ�¤ �ï �Ä �æ�w�s �` �M�› �ß �Q�‡ �` �•

�O�{�M�‡  entry �t	��“	Z�^�• �o�M�”�¤�ï�Ä�æ

�w�� �, 
: �U�®�\ �• �‡ �p �w�7 �Õ�¯ �‘ �“ �Õ�M�T �r

�O�T �› 
z �‚ �• �y �‘ �^ �f �O�p �b �v �{ �f �w�h �Š�t

�x �®�\ �• �‡ �p �w�7 �Õ�¯ �› �®�Q�o �S�X�h �Š�w�!


:  seqmax �›	j
‹�` �o�S�X
ž�A�U�K�“�‡�b �{


Œ�„ �r �x �z �� �, 
� �» �w�Õ�^ �› 
¶ �� �, 
: �›

�§�¢�ï�Ä�b�”  seqnum �t�Ú
€�
�`���œ �p�`�‡

�M�‡ �` �h �U�z �7 �Õ�q �w
z �± �• �z �7 �Õ�‘ �“ �Õ

�T �l �h 	Ô�ù �w	Í 	{ �V�t �‹ �– �M�‡ �b �w�p �z �M�l

�h�œ seqlen �t	��“	Z�` �o�S�V�‡�`�•�O�{

ff.each do |entry|
  # :
  seqlen = entry.ntseq.length
  seqnum += seqlen
  # :
end

	� �“ 	Z �` �h �Õ�^ �› �®�\ �• �‡ �p �w�7 �Õ�¯ �p �K�”

seqmax�w�‹ �q 
z �± �` �‡ �b�{ �7 �Õ�‘ �“ �‹ �Õ�T �l

�h	Ô�ù�x�r�O�`�h�’�‘�M �p�`�•�O�T �•

  if seqlen > seqmax

    seqmax = 
  end
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BioRuby �p�x�¤�ï�Ä�æ�Ê�›  entry_id �Ý�¹�¿�Å

�p 	� �“ 	Z �b �\ �q �U�p �V�‡ �b �{ �\ �• �’ �w�\ �q �›

�K�˜ �d �” �q �z �7 	4 �$ �s �Ó�é �¬ �å �Ü�x �Ž �< �w�‘

�O�t�s�” �p�`�•�O�{

#!/usr/bin/env ruby

require 'bio'

entnum = 0
seqnum = 0
entmax = ""
seqmax = 0

Bio::FlatFile.auto(ARGF) do |ff|
  ff.each do |entry|
    entnum += 1
    seqlen = entry.ntlen
    seqnum += seqlen
    if seqlen > seqmax
      seqmax = seqlen
      entmax = entry.entry_id
    end
  end
end

puts "No. of entries: #{entnum}"
puts "No. of bases:   #{seqnum}"
puts "Max entry:      #{entmax}"
puts "Max length:     #{seqmax}"

�\ �• �i �Z �p �x �S�‹ �` �– �X�s �M�w�p �z �Å	6 �t �¯

�Å�ï
Ã�S�p�‹
:�Q �o�ˆ�‡�`�•�O�T�{

Hash�t�‘ �”
:�Q	Í�[

�Ñ�• �  �ç �¤ �w�‰�a �æ�w
: �› 
: �Q�” �z �q �M�l �h

���o�s
:�Q	Í�[�p�K�•�y�z�¯�Ú�ï�Å�å� �ï�p

% sort file.txt | uniq -c

�s �r �q �b �• �y �A �ˆ �‡ �b �U�z �‹ �O	—�` 
ó �v �s

�Ã�” �» �p �‰�a �‹ �w�U�? �x �c �m�K�” �T �› 
: �Q�”

�w�t  Perl �•  Ruby �p�x�ô���s  Hash �›�‘�X�–

�M�‡�b �{

�h �q �Q�y �z �Â �©�µ �Ä�Ñ�• �  �ç �¤ �t �q �• �”

�o� �w
Ã�S�›
:�Q �”	Ô�ù�t�x�z	s�8�‹�U  0 �w 

Hash �›�;�™�` �o�S�V�z	Z�q�`�h  word �]�q�t

�§�¢�ï�Ä�›  1 
ÿ�C�b�•�y�‘�M �p�`�•�O�{  �\

�w�M�O�p �z �? 	� �¨ 	Z �q �b �” �T 
ü �T �’ �s �M�Ã�”

�»�‹�0�›�t
:�Q �”�\�q�U�p�V�‡�b �{  �A�L�x
Ã

�S	q �¢ 
ž �A�t � �a �o �o 	q �£ �t �� �‚ �o 
¯ �Ô�` �o

�ˆ�‡�b �{

#!/usr/bin/env ruby

# 
Ã�S�›
:�Q �o�S�X	s�8�‹  0 �w Hash

count = Hash.new(0)

# �Ñ�•�  �ç�T�’�
�æ�c�m�¡�ˆ���‰

ARGF.each do |line|
  # �µ �Ö�” �µ�p�æ�›�o� �t
ü�Â

  words = line.chomp.split(/ \ s+/)
  # �o� �–�t�§�¢�ï�Ä�›
ÿ�C

  words.each do |word|
    count[word] += 1
  end
end

# �A�L�›
Ã�S�p�¹�”�Ä�`�Ú�b

rank = count.sort_by{|x| x.last}
# �o	q�t�` �o�o� �q
Ã�S�›
¯�Ô

rank.reverse.each do |word, num|
  puts "#{num}\t#{word}"
end

�¯ �Å�ï 
Ã�S�› 
: �Q�” 	Ô�ù �‹ 
¶ 64	� �¨ 
ü �w�! 
:

�› �; �™�b �” �w�p �x �s �X�z Hash�w�©�” �t �¯ �Å�ï

�› �z �‹ �t �§ �¢ �ï �Ä
: �› �G�å �` �‡ �b �{ �A�L �x 64

�§�å �Ü�w�»�Ò�à
~�“�Â�© �µ�Ä�t�` �o�ˆ�‡�b �{

#!/usr/bin/env ruby

require 'bio'
bases = ["t", "c", "a", "g"]

Bio::FlatFile.auto(ARGF) do |ff|
  ff.each do |entry|
    # ���,
��»�›	��˜

    s = entry.ntseq
    # �����È�¢�¯�Å�ï�£�]�q�t�§�¢�ï�Ä

    count = Hash.new(0)
    s.window_search(3,3) do |cdn|

      
    end

    # �¤�ï�Ä�æ�Ê�›
¯�Ô

    print entry.entry_id
    # 4x4x4=64 �è�“�]�q�t�‹�›
¯�Ô

    bases.each do |i|
      bases.each do |j|
        bases.each do |k|
          cdn = "#{i}#{j}#{k}"
          print "\t#{count[cdn]}"
        end
      end
    end
    puts  # �»�Ò
~�“�›�¤�ï�Ä�æ�–�t�~�æ

  end
end
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ì�‰
Q�U�g�q�Þ�½�” �Ñ
BLAST�q PROSITE
By Masumi Itoh, T oshiaki Katayama


ì�‰
Q�U�g�q�x

ü �  
\ 
ú �¶ �w
ü �ú �t �S�M�o �» �ï �Í �« �í �~ �¨ �;

� �w
��»�¨�Å
Q  (
ì�‰
Q  homology) �x�‹�l�q

�‹ 	O�A�s �¦ 
ª �w�° �m�p �b �{ �r �G�s �ž �Û�Ê�Ž 
�

�» �~ �� �, 
� �» �w�Ã�” �» �Õ�” �µ �w�¤ �T �’ �z �ð �M

�ù �˜ �d 
� �» �t �0 �` �o �w�- �$ �t �� �™�s �¨ �Å
� �»

�› �U�g �` �z �¨ �Å
� �» �w	Ø�C�› �‹ �q �t �¨ �; �  �w

�; �ó 
* �� �• �Ü�“ �� �ˆ �› �æ�O
ì �‰
Q�U�g �w	� �O

�x �z �Ì �  �¦ �  �ï �Ñ�¥ �Ú�Â�Ÿ�« �µ �q �M�O�t �? �U

�–�˜�•�”�Ž
²�T�’�¿�X�;�M�’�• �o�V�‡�`�h�{

�\ �w	G
: �å �� �z 
� �» �Ã �” �» �Õ�” �µ �x �¯ �ï

�Ð�á �” �» �w�- �‰�ó �—�w�² 	Í �› 	Í �s �” �µ �Ð�” �Å

�p �Š�G�= �` �o �V�‡ �` �h �{ �\ �w�h �Š�z �7 �Œ�w
¶

�o �w
� �» �t �0 �` �z �k �µ �s �7 �&�r �› �{ �Š�” 	� �O

�p �w
ì �‰
Q�U�g �x �q �î �$ �t 
Æ�D�ó �q �s �“ �‡ �`

�h �{ �f �\ �p �Ù�Å�r �q �` �o �z �w�- �$ �t �� �™�s 
�

�» �› �ô �� �t �¨ 	Z �b �” �M�O�U�Z �€ �^ �• �o �M�‡

�b �{ �f �w�O�j �z �‹ �l �q �‹ �¿ �X�; �M�’ �• �o �M�”

�ž �ç�°�æ �¶�Ü�w�
�m�U  Altschul  �’�t�‘�l �o�‰


C�^�•�h  BLAST (Basic Local Alignment 

Search Tool) �p�b �{ BLAST �t�‘ �”
ì�‰
Q�U�g

�w�±�”�Ï�µ�x����  NCBI �›�x�a�Š
H�„�¤�w

�7 �‘ �s 
� �» �Ã �” �» �Õ�” �µ �p �¬ �‰�^ �• �o �M�‡

�b�{�‡�h�z�\�w�h�Š�w  BLAST �Ó�é�¬�å �Ü�‹�Ñ

�æ�” �¹ �Ñ�Ä�q �` �o 
� 
Í �^ �• �o �M�‡ �b �{ �˜ �N�G

�¶�w  GenomeNet �p�‹  KEGG GENES �s�r� 

�×�w
��»�Ã�”�» �Õ�” �µ�t�0�b�”  BLAST �U�g�U

���™�^�• �o�M�‡�b �{

�Þ�½�” �Ñ�t�‘ �”�U	Â
�Ù�å �w�®�Ê�Ü�Ó�é �´ �£ �« �Ä �w�x �� �s 
� �2 �t �‘

�“ �z 	Í 	\ �w
† �Ì �q �x �o �t �z �Ã�” �» �Õ�” �µ �¤ �t

�‹ �; �ó �° �Œ�w
� �» �U�G�” �t �• 
u �^ �• �” �‘ �O�t

�s �l �o �V�‡ �` �h �{ �f �w�h �Š�z �7 �Œ�w�» �ï �Í �«

�í �› �ð �M�ù �˜ �d 
� �» �q �` �o �z �¨ �Å�» �ï �Í �« �í

�w�©�4 �› �U�g �` �z 
� �» �� �w�Ñ�• �Û�æ�” �r 
s �›

�æ�O�\ �q �U�K�“ �‡ �b �{ �` �T �` �z 
� �» �w�¨ �Å
Q

�i �Z �p �x �è �$ �w
� �» �› 
ü �m�p �V�s �M�\ �q �‹ ��

�M�h �Š�z �› �� �w�Þ�½�” �Ñ�› �¦ 
ª �t �V �E
Q�w
�

�» �› 
	 	† �b �” �\ �q �› �ß �Q�o �ˆ �‡ �` �• �O�¢ �<


$�£�{
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BLAST�U�g  (2)

�ð�M�ù�˜�d
��»

�¨�Å
��»

�Þ�½�” �Ñ�t�‘ �”
�Ü�“���ˆ  (3)

�©�4
��»

�V�E
Q

PROSITE
�Í�»�” �ï

�Ã�” �»�Õ�” �µ

KEGG GENES


��»�~�Þ�½�” �Ñ
�w	��˜  (1)



�\ �\ �p �x �z �ð �M�ù �˜ �d 
� �» �q �Þ�½�” �Ñ�› �Ã�”

�» �Õ�” �µ�T�’	��˜�b�”�\�q�t�`�‡�b �{

(1)  �ð�M�ù�˜�d
��»�~�Í�»�” �ï�›�Ã�”�» �Õ�”

�µ�T�’	��˜�b�”�{

(2)  BLAST�U�g�›�æ�M�z�Ã�”�» �Õ�” �µ�T�’�¨

�Å
��»�w�°�a�›�˜�”�{

(3) �˜�’�•�h
��»�t�Þ�½�” �Ñ�U���O�b�”�T
q�T

�›�Ð�‚�z�©�4
��»�›�Ü�“���‰�{

�« �q �` �o �z �Î �Ä�w�Ó�æ�¦ �ï �¨ �; �  �q �z 
² �s �‹

�–�;�`�h  PRION_2 �w�Þ�½�” �Ñ�›�;�M�”�\�q

�t �` �‡ �b �{ 
ì �‰
Q�U�g �t �x �z �®�Ê�Ü�w�> �‡ �l

�h
¶
\
ú	��w�¨�;� �U���‡�•�”  KEGG GENES 

�Ã�”�» �Õ�” �µ�›�b�;�`�‡�b �{


��»�~�Þ�½�” �Ñ�w	��˜
�™	\�w  KEGG API �›�;�M�”�q  GenomeNet �p

�± �” �Ï �µ �` �o �M�” �Ã �” �»�Õ �” �µ �T �’ �0 �› �t 
�

�» �• �Þ�½�” �Ñ�s �r �w�¤ �ï �Ä �æ�› 	� �˜ �b �” �\ �q

�U	Z�R�‡�b �{ BioRuby �p  KEGG API �›�–�;�b

�”�h�Š�t�x�z�Ž�<�w�
�æ�U
ž�A�p�b �{

keggapi = Bio::KEGG::API.new

�¤�ï�Ä�æ�›	��˜�b�”�t�x  KEGG API �w bget 

�Ý�¹�¿�Å�›�;�M�‡�b �{ bget �x�¾
:�t  "�Ã�”�»

�Õ�” �µ�Ê :�¤�ï�Ä�æ�Ê "�¢�‹�`�X�x  "
\
ú	��¯�”

�Å :�¨ �; �  ID"�£ �› �) �Q�” �\ �q �t �‘ �“ �¤ �ï �Ä �æ

�›	��˜�b�”�\�q�U	Z�R�‡�b �{  KEGG GENES 

�T�’  hsa:5621 �¨�;� �w
��»�›�˜�”�t�x

result = keggapi.bget("hsa:5621")

�q�`�‡�b �{�˜�’�•�h�A�L�x  result �t�¨�ò�` �o

�M�‡ �b �{ �\ �w�¤ 
� �x �H�� �s �p �{ �l �h �Ñ�å �¿ �Ä

�Ñ�•�  �ç���Ü�w���È�»�s�w�p �z BioRuby �›�;

�M�o�Í �” �µ�`�‡�b �{

entry = Bio::KEGG::GENES.new(result)

�‰�7�t  PROSITE �w�¤�ï�Ä�æ�›  bget �p	��˜

�`�z�‰�7�t  BioRuby �p�Í �” �µ�`�‡�b �{

result = keggapi.bget("ps:PS00706")
motif = Bio::PROSITE.new(result)

BLAST�U�g
�‡�c  GENES �w�¤�ï�Ä�æ�T�’�ž�Û�Ê�Ž
��»�›


H�V	Z�`�z FASTA ���Ü�t�!�õ�`�‡�b �{

aaseq = entry.aaseq
fasta = aaseq.to_fasta(entry.entry_id)

GenomeNet �w BLAST �±�”�Ï�µ�p�U�g�›�æ�O

�h�Š�z�±�” �Ì�t
€���`�‡�b �{

prog  = "blastp"
db    = "genes"
blast = Bio:Blast.remote(prog, db)

���s�x  query 
��»�U�»�ï �Í�«�í�p�U�g�0	Å�‹

�»�ï �Í�«�í�Ã�”�» �Õ�” �µ�s�w�p  (GENES �x�ž

�Û�Ê�Ž 
� �» �q �� �, 
� �» �w�r �j �’ �‹ �¤ �ï �Ä�æ�º

�t �Ë�l �o �M�‡ �b )�z blastp�Ó�é �¬ �å �Ü�› �; �M�‡

�b�¢ GenomeNet �w BLAST �p�x�s�X�z	��i�w

�¯�ï�Ð�á�”�»�p�U�g�›�î�æ�b�”	Ô�ù�x  remote 

�w�E�˜�“�t  local �Ý�¹�¿�Å�›�–�M�‡�b�£�{

�\�w  BLAST �U�g�±�” �Ì�t
Œ�„�r �w fuga 

�› �ð �M�ù �˜ �d 
� �» �q �` �o 
ì �‰
Q�U�g �› �î �æ�`

�‡�b �{

report = blast.query(fasta)

�U�g�A�L�›  report �t�¨�ò�`�‡�`�h�{

�Þ�½�” �Ñ�t�‘ �”�Ü�“���ˆ
�H���s�p
†�Ì�`�h�‘�O�t�z PROSITE �w�Í�»�”

�ï �U�ž �Û�Ê�Ž 
� �» �t �� �O�b �” �T �r �O�T �x 
Y�F


¯ �q �› �; �M�o �Ð�‚ �” �\ �q �U	Z �R�‡ �b �{ 
Œ�„ �r

	��˜�`�h  PROSITE �¤�ï�Ä�æ�T�’�Í�»�” �ï�›�¨

	Z�` �o
Y�F
¯�q�t�!�õ�`�‡�b �{

pa = motif.pattern
re = Bio::PROSITE.pa2re(pa)


ì �‰
Q�U�g �w�A�L �z �Î �¿ �Ä�` �h �¨ �Å
� �» �w�f

�•�g�•�t�m�M �o �z E-value �U 10-4 �Ž�<�s�r��

�™�s �‹ �› �Ë�m�‹ �w�t �0 �` 	r �g �› �� �“ �&�b �t �x

�Ž�<�w�‘�O�t�`�‡�b �{

report.each do |hit|
  if hit.evalue < 0.0001
    # �f�•�g�•�w�Î�¿�Ä�t�0�` �o�æ�O	r�g�›	{�X

  end
end

�ç�” �Ó�w�¤�p�¨�Å
��»�w  ID �›�¨	Z�`�z	Í	\

�w�ð �M�ù �˜ �d 
� �» �q �‰�a �‘ �O�t �ž �Û�Ê�Ž 
� �»

�›	��˜�`�‡�b �{�\�\�p�x  KEGG GENES �t�0

�` �o
ì�‰
Q�U�g�›�T�Z�h�w�p  target_id �x "	�

�Ê:�¤�ï�Ä�æ�Ê " �w���Ü�›�` �o�M�‡�b �{

target_id = hit.target_id
target = keggapi.bget(target_id)
entry = Bio::KEGG::GENES.new(target)
aaseq = entry.aaseq
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	� �˜ �` �h �ž �Û�Ê�Ž 
� �» �U�Þ�½�” �Ñ�› �Ë�m�T �r

�O �T �› �Ð �‚ �‡ �b �{ 
Y �F 
¯ �q �t �! �õ �` �h  

PROSITE �Í�»�” �ï�›�;�M �o �z
Y�F
¯�q�t�‘ �”

�Ú�¿ �½�ï �¬ �› �æ�M�Þ�½�” �Ñ�› �Ë �o �y �¤ �ï �Ä �æ

�Ê�›	Z�—�`�‡�b �{

if aaseq[re]
  puts target_id
end

�Ž 	Í �› �‡ �q �Š�z �ð �M�ù �˜ �d �t �; �M�” �ž �Û�Ê�Ž


��»�w  ID �q�z�Ü�“���ˆ�w�h�Š�w  PROSITE �w 

ID �›�¯�Ú�ï�Å�å� �ï�¾
:�p�I�` �o�U�g�›�æ�s

�O�Ó�é�¬�å �Ü�x�Ž�<�w�‘�O�t�s�“�‡�`�h�{

#!/usr/bin/env ruby

require 'bio'

keggapi = Bio::KEGG::API.new

# �¾
:�p�ž�Û�Ê�Ž
��»�q�Þ�½�” �Ñ�w ID �›�I�b

query_id = ARGV.shift || "hsa:5621"
motif_id = ARGV.shift || "ps:PS00706"

# �ð�M�ù�˜�d�ž�Û�Ê�Ž
��»�›  FASTA ���Ü�p	��˜

query = "-f -n a #{query_id}"
fasta = keggapi.bget(query)

# �Þ�½�” �Ñ�›	��˜�`�Í�»�” �ï�›
Y�F
¯�q�t�!�õ

entry = keggapi.bget(motif_id)
motif = Bio::PROSITE.new(entry)
pa = motif.pattern
re = Bio::PROSITE.pa2re(pa)

# BLAST �U�g�w�¯�Ú�ï�Å�q  DB �›�¦��

prog = "blastp"
db = "genes"
blast = Bio::Blast.remote(prog, db)

# �ð�M�ù�˜�d
��»�›�)�Q �o  BLAST �U�g�›�î�æ

result = blast.query(fasta)

# �A�L�T�’�Î�¿�Ä�`�h
��»�]�q�t

result.each do |hit|
  tid = hit.target_id
  evalue = hit.evalue
  # E-value �U	G
ü�t	–�^�M�‹�w�i�Z

  if evalue < 0.0001
    # 
��»�T�’�ª�ß�¿ �Ó���È  - �s�r�›�_	†

    seq = hit.target_seq
    seq.gsub!(/[^A-Z]/, '')
    # 
��»�t�Þ�½�” �Ñ�U�Ú�¿�½�b�”�T�r�O�T

    if seq[re]
      print "# motif+ "
    else
      print "# motif- "
    end

    puts [tid, evalue, seq].join(" \t")  
  end
end

�Ó�æ�¦�ï�p�w�A�L

�p�x�z�Ó�æ�¦�ï�›�«�t�î�æ�` �o�ˆ�‡�b �{

% ruby blast_ps.rb hsa:5621 ps:PS00706

�A�L�x�Ž�<�w�‘�O�t�s�“�‡�`�h�{

# motif+ hsa:5621   2.75496e-83 MANLGCWML
# motif+ ptr:458076 2.33221e-82 MANLGCWML
# motif+ rno:24686  2.67459e-70 MANLGYWLL
# motif+ mmu:19122  2.67459e-70 MANLGYWLL
# motif+ bta:281427 5.04406e-69 SHIGSWILV
# motif+ cfa:485783 2.50915e-60 SHIGGWILL
# motif+ ssc:494014 4.27997e-60 SHIGGWILV
# motif+ gga:396452 3.80198e-08 HNQKPWKPP
# motif- xla:444620 8.46992e-08 NKQWKPPKS

�ð�M�ù�˜�d
��»�×
�  (hsa), �½�ï �Í�ï�´�”  (ptr), 

�å�¿�Ä  (rno), �Ú�¢�µ  (mmu), �¢�³  (bta), � �È  

(cfa), �Ò�» (ssc) �w�Ó�æ�¦�ï�x�ô�M�µ�¯�ž�p�-

���^�• �o�M�‡�b �{�‡�h�z�Ä�æ  (gga), �§�¤�ç  

(xla) �x�‰���S�t�ÿ�Š�w�µ�¯�ž�p�b�U�z�Ä�æ�t

�x �Ó�æ�¦ �ï �w�Þ�½�” �Ñ�U�- �� �^ �• �o �M�” �w�t

�0 �` �z �§ �¤ �ç �t �x �Á�M�¢ �H�• �o �M�” �• �£ �q �M

�O�\�q�t�s�“�‡�`�h�{


ì�‰
Q�q�Á�O

�\ �œ�r �x �I �T �º �Á�O�³ �¬ �Æ�ç �w�� �Á�p �Ü�“ ��

�œ�p �ˆ �‡ �b �{ �« �q �` �o �z �³ �é �  �È �Æ�¶ �Æ�w 

uricase (ath:At2g26230) �q�Ú �  �«�é�Ø�Ã �Ÿ (�m

�‡�“�Ö�ç�¦�©�³�¹�” �Ü) �•�w�Á�O�³�¬�Æ �ç�w

�Þ�½�” �Ñ (ps:PS00342) �p�î�æ�` �o�ˆ�‡�`�•

�O�{ �\ �w�Þ �½�” �Ñ�x C�¤ �z �t �K �” �h �Š �z 
� �»

�w�ž �å �  �Ý�ï �Ä�– �¬ �w�ˆ �p �x �s �X�z 
¶ �Õ�w
�

�» �U
ž �A �p �b �{ �f �\ �p �Ã �” �» �Õ�” �µ �T �’ �ž �Û

�Ê�Ž 
� �» �w
¶ �Õ�› 	� �˜ �b �” �‘ �O�t �Ó�é �¬ �å �Ü

�›	{�V�õ�Q�‡�b �{
Œ�„�r �w�Ó�é�¬�å �Ü�p

# 
��»�T�’�ª�ß�¿ �Ó���È  - �s�r�›�_	†

seq = hit.target_seq
seq.gsub!(/[^A-Z]/, '')

�q�s�l �o�M�h
æ
ü�›�z�Î�¿�Ä�`�h�¨�;� �w  ID 

tid �›�b�;�` �o�Ž�<�w�‘�O�t�!�Ë�`�‡�b �{

# �Î�¿�Ä�`�h�¨�;� �w  GENES �¤�ï�Ä�æ�›	��˜

entry = keggapi.bget(tid)

# GENES �w�¤�ï�Ä�æ�T�’�ž�Û�Ê�Ž
��»�›�q�“�i�b

gene = Bio::KEGG::GENES.new(entry)
seq = gene.aaseq

	.
Y�`�h�Ó�é�¬�å �Ü�›�î�æ�` �o�ˆ�‡�b �{

% ruby blast_ps.rb ath:At2g26230 ps:PS00342
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�A�L�x�Ž�<�w�‘�O�t�s�“�‡�`�h�{

# motif + ath:At2g26230      4.14877e-178 MAQEA
# motif + osa:P0423B08.30    5.33411e-117 ADRLE
# motif - xtr:496896         6.43389e-46  YGKNA
# motif - xla:399031         1.09746e-45  DTGYG
# motif + ssc:397510         6.02194e-44  YGKDM
# motif - rno:114768         7.8649e-44   YGKDM
# motif + cfa:490189         1.02719e-43  YGKDM
# motif - fra:Francci3_1910  2.28833e-43  QYGKA
# motif - mmu:22262          5.09788e-43  YGKDM
# motif - dre:436604         4.31561e-42  YGKNM
# motif + ddi:DDB0231470     7.36132e-42  IDNRY
# motif - aor:AO090011000588 7.61777e-39  RYGKD
# motif - afm:Afu2g10520     9.94912e-39  RYGKD
# motif - bta:514113         1.69706e-38  YGKDM
# motif - dge:Dgeo_2601      1.87632e-37  YGKAE
# motif - dme:CG7171-PA      1.87632e-37  DHGYG
# motif - ani:AN9470.2       2.45055e-37  RYGKD
# motif - dra:DR1160         1.75618e-35  ENNYG
# motif - sma:SAV2018        2.53593e-34  QYGKA
# motif - cne:CNI02420       9.63651e-34  RYGKD
# motif - cal:orf19.2114     2.37355e-32  YGKGN
# motif + ptr:469368         3.09996e-32  YGKDI
# motif - sco:SCO6211        2.45624e-29  QYGKA
# motif - nfa:nfa52420       2.45624e-29  DNRYG
# motif - spo:SPCC1223.09    5.47194e-29  YGKTL
# motif - dre:573479         2.63036e-23  SGLKD
# motif - bha:BH0759         1.03676e-11  LSSFT
# motif - bsu:BG13986        1.76845e-11  LPSFT
# motif - bcl:ABC3735        1.65522e-09  LSSFT

�ž �«�½�Ê�Ì �«�Â�æ�ž�w�°	��w  Flankia sp. CcI3 

(fra)�y �s �r �Ì �« �Â �æ�ž �¢ �‹ �j �– �œ�Ö�ç �¦ �©�³

�¹ �” �Ü�› �Ë�h �s �M�£ �w�× �Þ�é �¬ �U
� �©
\ 
ú �w

�× �Þ �é �¬ �‘ �“ �‹ �ô �M
ì �‰
Q�› �Ô�` �o �M�‡ �b

�U�z �Þ�½�” �Ñ�› �Ë�l �o �M�s �M�\ �q �U�˜ �T �“ �‡

�b�{ PROSITE DOC �t�‘ �”�q�ž�µ �Ö�ç�ª �ç �µ

�w uricase �t�x�³�¬�Æ �ç
��»�U���O�b�”�\�q

�t�s�l �o�M�‡�b �{�`�T�`�z�ÿ�Õ  (aor) �p�x�U

	Z�^�• �o�M�‡�b�U�z A. fumigatus (afm) �t�x�U

	Z�^�•�‡�d�œ �p�`�h�{

�‡�h���w�«�q�` �o �z	–�T�.  (ER) �•�w�³�¬

�Æ�ç
��»�w�Þ�½�” �Ñ (PS00014) �s�r�‹�K�“�‡

�b �w�p �¼�` �o �ˆ �o �X�i �^ �M�{ �\ �• �’ �w�I �T �Á

�O�³�¬�Æ �ç�w���Á�x�z�™	\�w  PSORT �›�;�M

�h �I �T �º �Á�O�' �� �q �� �d �o �; �M�” �\ �q �p �^ �’

�t�U	Â�›�æ�O�\�q�U�p�V�‡�b �{
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�Ñ�•�  �ç�t�-���`�h BLAST�A�L�w	r�g
�^�‡�_�‡�s�‹�w	��“	Z�`�M
 By Masumi Itoh, T oshiaki Katayama

BLAST�w�A�L�w
T�g

�\�•�‡�p�w�«�p�x  BioRuby �›�;�M �o �z�Ó�é

�¬�å �Ü�T�’�Ú
€  GenomeNet �w�Ã�”�» �Õ�” �µ  

(KEGG GENES) �t�0�` �o  BLAST �U�g�›�T

�Z�z �f �w�A �L �› �Ñ�• � �ç �t �- �� �d �c �f �w�‡

�‡ �Í �” �µ �` �z 
ž �A �s 	Ø�C�› �¨ 	Z �` �o �M�‡ �`

�h�{�`�T�`�z BLAST �w�A�L�›�è�p�_�o�r	


�` �s �U�’ 	Ø�C�› �¨ 	Z �` �h �M�q �V �s �r �t �x �z

�M�l �h �œ�Ñ �• �  �ç �t 	Z �—�^ �• �h �Â �©�µ �Ä

�Ã�”�»�›�Í �” �¶�b�”
ž�A�U�K�“�‡�b �{

�Í�Ö �”�´�t�Ô�b �‘�O�t�z  BLAST �w
ª	j

�w	Z �—�Ñ�¥ �” �Ú�¿ �Ä �x 
� �� �t �q �l �o �w�D�¡


Q�› �ô �Š �” �h �Š 
‡ 	× �t 
ó �v �s �� �Ü�› �` �o �M

�‡ �b�{ �\ �• �› �× 
² �p �Í �” �¶ �b �” �Ó�é �¬ �å �Ü�›

	{�X �w�x�G�!�p�b�U�z BioRuby �p�x�Ñ�å�¿

�Ä�Ñ�• �  �ç �w�Ã�” �» �Õ�” �µ �‰�7 �t �¡ �ˆ �� �ˆ �z

�Ã �” �» �› 	� �“ 	Z �b �w�t �( �b �s �Ý �¹ �¿ �Å �U�K

�’ �T �a �Š �; �™�^ �• �o �M�‡ �b �{ �< �w�Ó�é �¬ �å

�Ü�p �x �8 �4 �‹ �› �¨ 	Z �` �o �M�‡ �b �U�z �f �w��

�7�‘�s�‹�›	��“	Z�b�\�q�U�p�V�‡�b (�È
¯ )�{

#!/usr/bin/env ruby

require 'bio'

# �A�L�Ñ�•�  �ç�›�¡�ˆ���ˆ

Bio::FlatFile.auto(ARGF) do |ff|
  # �f�•�g�•�w�A�L�t�m�M �o

  ff.each do |report|
    # �f�•�g�•�w�Î�¿�Ä�t�m�M �o

    report.each do |hit|
      # �8�4�‹�U  10 -3  �Ž�<�w�‹�w�w

      if hit.evalue < 0.001 
        # ID �›
¯�Ô

        puts hit.target_id
      end
    end
  end
end
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B
IO

IN
F

OP
R

O
G 

Ju
ne

 2
, 2

00
6

�Ý�¹�¿�Å�Ê 	��“	Z�^�•�”	Ø�C

evalue �8�4�‹

bit_score  bit�µ�¯�ž

query_seq �ð�M�ù�˜�d
��»

midline �ž�å�  �Ý�ï�Ä�w midline ���È�»

target_seq �Î�¿�Ä�`�h
��»

identity % identity

overlap
�¦�” �Ì �”�å�¿ �Ó�` �o�M�”�–�¬�w

�Õ�^

query_id �ð�M�ù�˜�d
��»�w  ID

query_def �ð�M�ù�˜�d
��»�w�¯�Ý�ï�Ä

query_len �ð�M�ù�˜�d
��»�w�Õ�^

target_id �Î�¿�Ä�`�h
��»�w  ID

target_def �Î�¿�Ä�`�h
��»�w�¯�Ý�ï�Ä

target_len �Î�¿�Ä�`�h
��»�w�Õ�^

query_start

ì�‰�–�¬�w�ð�M�ù�˜�d
��»�p�w

�‰�•�•�”

query_end

ì�‰�–�¬�w�ð�M�ù�˜�d
��»�p�w

	4�ƒ�•�”

targt_start
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KEGG API

	Ä�I�x  KEGG API �w�Å�©�á�Ý�ï�Ä�›�€	°
http://www .genome.jp/kegg/soap/

#!/usr/bin/env ruby
require 'bio'
serv = Bio::KEGG::API.new
genes = serv.get_genes_by_pathway("pa
genes.each do |gene|
  :
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É�w�æ�µ �Ä�T �’ �z 
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ú 	� �] �q �t �f �• �g �• �w�ì 
É�t �0 � �b �” �¨ �; �  �› �Ë�m�T �r �O�T �› �Ð�‚ �z �%

�w�Ó�é �Ñ�• �  �ç �› �^ 
R�` �o �ˆ �‡ �` �• �O�{ 
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ú 	� �› �_ �” �w�x �G�! �s �w�p �z �M�X�m�T �E
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¬�•�\�q�t�`�‡�b �{


��©
\
ú�y  => [hsa, sce, ...]

�«�ù
R�y�y  => [ath, syn, ...]

�Ì �«�Â�æ�ž  => [eco, bsu, ...]

�y�I�Õ�y�y  => [mja, sso, ...]

KEGG �p�x�z�ì
É
j�ø�t�T�˜�”�‹�w�q�` �o �z�Í�µ �¢�£� �t�L�l �o�M�”�ì
É�w�¦�”�¹�é�¬�¨�;

� �›  KO (KEGG Orthology) �q�‘�y�•�”�¬ �ç�” �Ó�t
ü�¨�` �o�M�‡�b �{ get_kos_by_pathway �Ý

�¹�¿�Å�t�‘�“�z�¦���`�h�Í�µ �¢�£� �t�ž�± � �ï�^�• �o�M�”  KO �w�æ�µ�Ä�›�˜�”�\�q�U�p�V�‡

�b�{�^�’�t�z�¤  KO �t���b�”�¨�;� �x  get_genes_by_ko �Ý�¹�¿�Å�p�˜�”�\�q�U�p�V�‡�b �{

#!/usr/bin/env ruby

require 'bio'

path = ARGV.shift || "path:map00300" ! ! ! # �¾
:�p�Í�µ �¢�£� �›�¦��

serv = Bio::KEGG::API.new ! ! ! ! ! # KEGG API �t
€��

orgs = %w( hsa sce ath syn eco bsu mja sso ) ! # �«�è�b�”
\
ú	��w�æ �µ�Ä

puts [ "KO number", *orgs ].join("\t") ! ! # �Ô�¿�¼�æ�w	Z�—

list = serv. get_kos_by_pathway (path) ! ! ! # �Í�µ �¢�£� 	Í�w  KO �w�æ�µ�Ä�›	��˜

list.each do |ko| ! ! ! ! ! ! # �¤  KO 
j�ø�t�m�M �o  ...

  profile = Hash.new !! ! ! ! ! # �Ó�é�Ñ�•�  �ç�›�G�1�b�”  Hash �›	s�8�=

  genes = serv. get_genes_by_ko (ko, "all") ! ! # KO �t���b�”�¨�;� �w�æ �µ�Ä�›	��˜

  genes.each do |gene| ! ! ! ! ! # �f�•�g�•�w�¨�;� �t�m�M �o  ...

    org = gene.entry_id[/^([a-z]{3}):/, 1] ! ! # ���R�b�”
\
ú	������È�¯�”�Å
æ
ü�›�¨	Z

    if orgs.include?(org) ! ! ! ! ! # �«�è�b�”
\
ú	��w�¨�;� �p�K�•�y

      profile[org] = true ! ! ! ! ! # �%�w�Ó�é�Ñ�•�  �ç�t�½�£�¿�«

    end
  end
  next if profile.keys.empty? ! ! ! ! # �«�è�b�”
\
ú	��t�¨�;� �U�Á�Z�•�y�Í�µ

  print ko ! ! ! ! ! ! ! # �f�O�p�s�Z�•�y  KO 
j�ø�›
¯�Ô�`

  orgs.each do |org| !! ! ! ! ! # �¤
\
ú	��]�q�t  ...

    if profile[org]
      print "\t+" ! ! ! ! ! ! # �¨�;� �U�K�•�y  + �Ñ�å�¬�›
¯�Ô

    else
      print "\t-" ! ! ! ! ! ! # �¨�;� �U�s�Z�•�y  - �Ñ�å�¬�›
¯�Ô

    end
  end
  puts
end

�Í�µ �¢�£� �w	���
z�±
�%�w�Ó�é�Ñ�•�  �ç�w�^
R
By Toshiaki Katayama
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Lysine biosynthesis �Í�µ �¢�£� �w	Ô�ù

�ž�Û�Ê�Ž�w�æ�³�ï�ù
R�&�Ï�p�‡�X�ì
É�›�Ð�‚�o�ˆ�‡�`�•�O�{
��©
\
ú�¢�Î�Ä  hsa, �ì�<  sce�£

�q�j�©
\
ú�¢�G�Î�Õ  eco, �ƒ
ò�Õ  bsu, �_
ö  syn�£�p�–�;�^�• �o�M�”�Í�µ �¢�£� �w�&�Ï�U�§�O�w

�U�_�o	��•�‡�b �{�`�T�`�z
��©
\
ú�p�‹	è
ú�w  ath �x�j�©
\
ú���`�T�s�X�z�y�I�Õ�x  euryar-

chaeota �w mja �x�j�©
\
ú���z crenarchaeota �w sso �x
��©
\
ú���w�Í�µ �¢�£� �›�b�;�` �o�M

�”�‘�O�p�b �{�‘�X�_�”�q�Î�Ä�w�&�Ï�x�M
~�• �o�M�‡�b�v�{�î�x�æ�³�ï�x
ž
"�ž�Û�Ê�Ž�p�b �{

% ruby phylo_prof.rb path:map00300
KO number       hsa     sce     ath     syn     eco     bsu     mja     sso
ko:K00003       -       +       +       +       +       +       +       +
ko:K00133       -       +       +       +       +       +       +       +
ko:K00142       +       -       -       -       -       -       -       -
ko:K00143       -       +       -       -       -       -       -       -
ko:K00144       -       +       -       -       -       -       -       -
ko:K00215       -       -       +       +       +       +       +       -
ko:K00290       +       +       -       -       -       -       -       -
ko:K00291       +       -       -       -       -       -       -       -
ko:K00293       -       +       -       -       -       -       -       -
ko:K00674       -       -       -       -       +       -       -       -
ko:K00821       -       -       -       +       +       +       -       -
ko:K00825       +       -       -       -       -       -       -       -
ko:K00838       -       +       -       -       -       -       -       -
ko:K00841       -       +       -       -       -       +       -       -
ko:K00928       -       +       +       +       +       +       +       +
ko:K01439       -       -       -       -       +       +       +       +
ko:K01586       -       -       +       +       +       +       +       -
ko:K01655       -       +       -       -       -       -       -       -
ko:K01705       -       +       -       -       -       -       -       -
ko:K01714       -       -       +       +       +       +       +       +
ko:K01778       -       -       +       +       +       +       +       -
ko:K01871       -       +       -       -       -       -       -       -
ko:K01928       -       -       -       +       +       +       -       -
ko:K01929       -       -       -       +       +       +       -       -
ko:K04566       -       -       -       -       -       -       +       -
ko:K04567       +       +       +       +       +       +       -       +
ko:K04568       -       -       -       -       +       -       -       -
ko:K05822       -       -       -       -       -       +       -       -
ko:K05823       -       -       -       -       -       +       -       -
ko:K05824       -       +       -       -       -       -       -       -
ko:K05826       -       -       -       -       -       -       -       +
ko:K05827       -       -       -       -       -       -       -       +
ko:K05828       -       -       -       -       -       -       -       +
ko:K05829       -       -       -       -       -       -       -       +
ko:K05830       -       -       -       -       -       -       -       +
ko:K05831       -       -       -       -       -       -       -       +
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�Ã�”�» �Õ�” �µ���w�æ�ï�«

GenomeNet �p�x�z KEGG �w GENES �•  PATHWAY �s�r�7�‘�s�Ã�”�» �Õ�” �µ�z
��»�Ã�”�» �Õ�”

�µ�w  GenBank �•  UniProt�z�Þ�½�” �Ñ�w PROSITE�z�q�.�Ï���w  PDB �s�r�z�¤	��w�Ã�”�» �Õ�” �µ

���p���È�b�”�¤�ï�Ä�æ�‰�œ�w�����›�z LinkDB �q�M�O�æ�ï�«�w�Ã�”�» �Õ�” �µ�q�` �o�-�Ë�` �o�M

�‡�b �{ LinkDB �›�;�M�”�\�q�p �z�£�è�` �o�M�”  KEGG GENES �w�¨�;� �T�’�z�ì
É
j�ø�s�r�›

�&���` �o �z���È�b�”�q�.�Ï���‡�p�æ�ï�«�U�g�•�”�T�r�O�T�z�q�M�l�h�U�g�U�D�ó�p�b �{

�\�\�p�x�z�¦���`�h�Í�µ �¢�£� 	Í�w�¨�;� �T�’  PDB �Ã�”�» �Õ�” �µ�t�æ�ï�«�U�g�•�”�T�r

�O�T�›�Ð�‚�z�q�.�Ï���U�_�m�T�l�h�¨�;� �t�m�M �o�Í�µ �¢�£� �t	í
Ç�Z�` �o�ˆ�‡�b �{

#!/usr/bin/env ruby

require 'bio'

path = ARGV.shift || "path:eco00010" ! ! ! ! # �¾
:�p�Í�µ �¢�£� 
j�ø�›�¦��

serv = Bio::KEGG::API.new

structures = Hash.new ! ! ! ! ! ! # PDB �w�æ�ï�«
Œ�›�¨�ò

genes = serv. get_genes_by_pathway (path) ! ! ! # �Í�µ �¢�£� 	Í�w�¨�;� �æ �µ�Ä

genes.each do |gene| !! ! ! ! ! ! # �¤�¨�;� �t�m�M �o  ...

  print gene ! ! ! ! ! ! ! ! # �¨�;� �Ê�›
¯�Ô

  if links = serv. get_all_linkdb_by_entry (gene, 'pdb') ! # PDB �•�w�æ�ï�«�›�U�g

    links.each do |link| ! ! ! ! ! ! # �f�•�g�•�w�æ�ï�«�t�m�M �o  ...

      structures[gene] ||= Array.new ! ! ! ! # �æ�ï�«
Œ�w�æ �µ�Ä�›�¨�ò�b�”
��»

      structures[gene] << link.entry_id2 ! ! ! # �æ�ï�«
Œ  PDB �w�¤�ï�Ä�æ�›�å�C

      print "\t", link.entry_id2 ! ! ! ! # PDB �w�¤�ï�Ä�æ�Ê�›
¯�Ô

    end
  end
  puts
end

list = structures.keys ! ! ! ! ! ! # �Ï���U�_�m�T�l�h�¨�;� �w�æ �µ�Ä

puts serv. mark_pathway_by_objects (path, list) ! ! # 	í
Ç�Z�`�h�h
þ�›
\
R  URL 
¯�Ô

�Í�µ �¢�£� 	Í�w�¨�;� �T�’�q�.�Ï���•
LinkDB �q PDB
By Toshiaki Katayama
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�»�ï �Í�«�í�w�I�T�º�Á�O
PSORT�t�‘ �”�'��
By Toshiaki Katayama

PSORT�q�x

PSORT (http://psort.hgc.jp/) �x�ž�Û�Ê�Ž
��»�w�›�Ã�T�’�»�ï �Í�«�í�w�I�T�º�Á�O�›�'���b�”�Ó

�é�¬�å �Ü�p�b �{�ˆ
ú�t�§�M  PSORT II �• N�¤�w�³�¬�Æ �ç
��»�T�’�¦ �ç �¨�É �å�t�‹�§�M  iPSORT�z

PSORT II �w�Ë	ý
[�p�K�”  WoLF PSORT�z�Ì �«�Â�æ�ž�;�w  PSORTb �s�r�7�&�=�w�§�M�t�‘ �”�e

	��U�‰
C�^�• �o�M�‡�b �{


\
ú	� PSORT PSORT II iPSORT

�Ì �«�Â�æ�ž �� ! !

�ì�< �� �Õ ��

�ˆ
ú �� �Õ ��

	è
ú �� �Ú ��


^�S�¢�è�†�£ 50% 60% 70-80%

�¦���`�h�Í�µ �¢�£� 	Í�w�¨�;� �w�I�T�º�Á�O�›  PSORT II �p�'���`�z�Á�O���t	í
ü�Z�` �o�Í�µ

�¢�£� �t	í
Ç�Z�` �o�ˆ�‡�b �{

#!/usr/bin/env ruby

require 'bio'

keggapi = Bio::KEGG::API.new ! ! ! ! # KEGG API �w�±�” �Ì�t
€��

psort2  = Bio::PSORT::PSORT2.imsut ! ! ! # �f�G�©�J�Z�w  PSORT2 �±�” �Ì�t
€��

pathway = ARGV.shift || "path:hsa00010" ! ! # �¾
:�p�Í�µ �¢�£� 
j�ø�›�¦��

palette = { ! ! ! ! ! ! ! # �I�T�º�Á�O���w	í�Í�è�¿�Ä

  'csk' => "#FAE1CF",   # 'cytoskeletal'
  'cyt' => "#FAD2FA",   # 'cytoplasmic'
  'nuc' => "#D3E5F5",   # 'nuclear'
  'mit' => "#E7D4FA",   # 'mitochondrial'
  'ves' => "#C3FAC3",   # 'vesicles of secretory system'
  'end' => "#FAE1E1",   # 'endoplasmic reticulum'
  'gol' => "#F7F7D7",   # 'Golgi'
  'vac' => "#DCFADC",   # 'vacuolar'
  'pla' => "#DAF5F5",   # 'plasma membrane'
  'pox' => "#EEE1FA",   # 'peroxisomal'
  'exc' => "#FAE1FA",   # 'extracellular, including cell wall'
  '---' => "#FAFAFA",   # 'other'
}
fg_list = Array.new ! ! ! ! ! ! # ���È	í�›�¨�ò�b�”
��»

bg_list = Array.new ! ! ! ! ! ! # 
�� 	í�›�¨�ò�b�”
��»

genes = keggapi. get_genes_by_pathway (pathway)
genes.each do |gene|
  seq = keggapi. bget ("-f -n a #{gene}") ! ! # FASTA ���Ü�w
��»�›	��˜

  loc = psort2. exec (seq). pred ! ! ! ! # PSORT2 �p�'��

  puts "#{gene}\t#{loc}"
  fg_list << "#FF0000" ! ! ! ! ! # ���È	í�x�°���t�b�”

  bg_list << palette[loc] ! ! ! ! ! # �Á�O�t�‘�“
�� 	í�›�!�Ë

end

url = keggapi. color_pathway_by_objects (pathway, genes, fg_list, bg_list)
keggapi.save_image(url, "#{pathway}.gif")
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% ruby psort2.rb path:hsa00010
hsa:10327       cyt
hsa:124         cyt
hsa:125         cyt
hsa:126         end
hsa:127         end
hsa:128         cyt
hsa:130         end
hsa:130589      cyt
hsa:131         end
hsa:137872      cyt
hsa:160287      end
hsa:1737        mit
hsa:1738        end
hsa:2023        cyt
hsa:2026        cyt
hsa:2027        cyt
hsa:217         mit
hsa:218         mit
hsa:219         mit
hsa:220         cyt
hsa:2203        cyt
hsa:221         end
hsa:222         gol
hsa:223         cyt
hsa:224         cyt
hsa:226         cyt
hsa:229         cyt
hsa:230         cyt
hsa:2538        pla
hsa:2597        cyt
hsa:26330       mit
hsa:2645        cyt
hsa:2821        cyt
hsa:3098        cyt
hsa:3099        cyt
hsa:3101        cyt
hsa:388642      cyt
hsa:3939        end
hsa:3945        end
hsa:3948        end
hsa:441531      cyt
hsa:501         cyt
hsa:5160        mit
hsa:5161        mit
hsa:5162        cyt
hsa:5211        cyt
hsa:5213        cyt
hsa:5214        cyt
hsa:5223        cyt
hsa:5224        cyt
hsa:5230        cyt
hsa:5232        cyt
hsa:5236        cyt
hsa:5238        cyt
hsa:5313        cyt
hsa:5315        cyt
hsa:55902       cyt
hsa:669         cyt
hsa:7167        cyt
hsa:8050        mit
hsa:84532       mit
hsa:8789        cyt
hsa:92483       mit
hsa:97          cyt
hsa:98          nuc



KEGG API �q  KEGG EXPRESSION

KEGG API �›�–�l �o �z�¨�;� 
C�q�Ã�”�»�T�’�Í�µ �¢�£� �t	í�›�m�Z�o�ˆ�‡�`�•�O�{
C�q�Ã�”�»

�x  KEGG EXPRESSION �Ã�”�» �Õ�” �µ (http://www.genome.jp/kegg/expression/) �T�’�˜�”�\�q�t

�`�‡�b �{
#
# KEGG/EXPRESSION
# filename : ex0000258.dat
# created  : 2003/12/10 17:04:37
# organism : bsu
# submitter: Yasutaro FUJITA
#
#ORF    x       y       Control-sig     Control-bkg     Target-sig      Target-bkg      
BG10065 1       1       938     189     725     249     dnaA, dnaH, dnaJ, dnaK
BG10066 2       1       2692    189     2253    249     dnaN, dnaG, dnaK
BG10067 3       1       958     189     444     249     yaaA
BG10068 4       1       6703    189     2533    249     recF
BG10069 5       1       496     189     327     249     yaaB
�y :

�\�w�‘�O�t  KEGG EXPRESSION �w�Ã�”�»�x�o	m�p �z�¨�;� �Ê�q�½�¿ �Ó	Í�w�•�”�z�¯�ï�Ä�é�”

�ç�q�»�”�®�¿�Ä�w�³�¬�Æ �ç�§�S�U�»�Ò�à
~�“�p���œ �p�M�”�\�q�U
ü�T�“�‡�b �{

#!/usr/bin/env ruby

require 'bio'

# �¾
:�T�’�z	í�n�Z�›�æ�s�O�Í�µ �¢�£� �q  KEGG EXPRESSION �w�Ñ�•�  �ç�Ê�›	��˜

pathway    = ARGV.shift || "path:bsu00010"
expression = ARGV.shift || "ex00258.dat"

# KEGG API �w�±�” �Ì�t
€��

keggapi = Bio:: :: .new

# �¨�;� 
C�q�”�w
z�›�-�Ë�b�”  Hash �›�;�™

gene_ratio = Hash.new

# KEGG EXPRESSION �w�Ñ�•�  �ç�›�‰�V�z�
�æ�]�q�t�¡�ˆ���‰

File.open(expression) do |file|
  file.each do |line|
    # �¯�Ý�ï�Ä�æ�x�µ �©�¿�Ó�b�”

    next if line[/^#/]
    # �æ�¤�w�~�æ�›	��l �o �z�»�Ò�p
ü�Â

    data = line.chomp.split("\t")
    # �H�
�§�å �Ü�è�x�¨�;� �Ê

    gene_id = data[0]
�y   # �H�� , ���§�å �Ü�è�U  control �w
C�q�”�q�Ì�¿�«�¬�å�¢�ï�Å�w�Ê � �¶

    c_sig = data[3].to_i - data[4].to_i
�y   # �H�� , ���§�å �Ü�è�U  target �w
C�q�”�q�Ì�¿�«�¬�å�¢�ï�Å�w�Ê � �¶

    t_sig = .to_i - .to_i
    # �Ê� �¶�›�)�`�¾�M�h  target �w�³�¬�Æ �ç�q  control �w�³�¬�Æ �ç�w
z�›�{�Š�”

    ratio = t_sig .to_f / c_sig.to_f
    # �-�‰�`�h
z�w�‹�›  gene_ratio �t�G�å�` �o�S�X

    gene_ratio[gene_id] = ratio
  end
end

�ë�”�«�Ò �¿�«
�¨�;� 
C�q�Ã�”�»�q�Í�µ �¢�£� 
 By Toshiaki Katayama
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# ���È	í�q
�� 	í�w
��»

fg_list = Array.new
bg_list = Array.new

# KEGG PATHWAY 	Í�w�¨�;� �Ê�w�æ �µ�Ä�›	��˜

genes = keggapi.get_ _by_pathway (pathway)

genes.each do |gene|
  # KEGG EXPRESSION �t�K�˜�d�o�¨�;� �Ê�T�’
\
ú	��¯�”�Å
æ
ü�›	��“	†�X

  gene_id = gene.sub(/[a-z]{3}:/, '')
  # �¨�;� 
C�q�w
z�w�‹�t� �a�o�¨�;� �]�q�t
�� 	í�›
ƒ��

  ratio = gene_ratio[gene_id]
  if ratio < 0.5 ! ! ! # 
C�q�”�U  1/2 �Ž�<�t�n�l�h�¨�;� �x �˜	í �t

    fg_list << "#000000"
    bg_list << "#00ff00"
  elsif ratio < 2 ! ! ! # 
C�q�”�w�!�=�U�K�‡�“�s�M�¨�;� �x �+	í �t

    fg_list << "#000000"
    bg_list << "#ffff00"
  else ! ! ! ! ! # 
C�q�”�U  2 
��Ž	Í
ÿ�C�` �o�M�”�¨�;� �x 
z	í �t

     << "#000000"

     << "#ff0000"
  end
end

# �¦���`�h�Í�µ �¢�£� �t�0�`�z�¨�;� �w�æ �µ�Ä�z���È	í�w�æ �µ�Ä�z
�� 	ì�w�æ �µ�Ä�›�¦��

puts keggapi.color_ _by _objects(pathway, genes, fg_list, bg_list)

�\�w�Ó�é�¬�å �Ü�›  color_pathway.rb �q�M�O�Ê
²�p�-���`�z�ƒ
ò�Õ�w  Glycolysis �Í�µ �¢�£� �q

�ƒ
ò�Õ�w  glucose repression �t�S�Z �”�¨�;� 
C�q�Ã�”�»�›�)�Q �o�î�æ�` �o�ˆ�‡�`�•�O�{

% wget ftp://ftp.genome.jp/pub/kegg/expression/bsu/ex0000258.dat
% ruby color_pathway.rb path:bsu00010 ex0000258.dat
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�Á	t�!
:�w�€	°

�7 	s �q �‡ �r �M�U�j �s �: �p �b �U�z �Ò�é �¿ �« �é �”

�§ �ç �w�! 
: �x �Ž �T �’ �_ �Q�s �M�h �Š�z �Ò�é �¿ �«

�› 
H�Z �h �K�q �p �‹ �› 	� �“ 	Z �` �h �M	Ô�ù �x �z �K

�’ �T �a �Š�‰�a �Ê
² �w�é �” �§ �ç �! 
: �› �� �[ �` �o

�S�X
ž�A�U�K�“�‡�b �{

a = nil
ary.each do |a|
  a.something
end
puts a

Array#each �w	Ô�ù�x�z�\�w�E�“�t

for a in ary
  a.something
end
puts a

�w�Ï �� �› �– �O�q �z �µ �¯ �” �Ó�U�Á	t �= �^ �• �s �M

�w�p �z �K�’ �T �a �Š
• �t �` �o �S�T �s �X�o �‹ �ž �«

�·�µ�p�V�‡�b�¢�U  Ruby �l�†�X�s�M�T�‹�£�{

I/O�›�Ì�¿ �Ñ�•�æ�ï�¬�`�s�M

�Ì �� �w�T �T �” �Ó�é �¬ �å �Ü�w	Ô�ù �z �é �¬ �Ñ�• � 

�ç �t 	r �g �A�ˆ �w�¤ �ï �Ä�æ�Ê�s �r �› 	Z �—�b �” �\

�q �U�K �“ �‡ �b �{ �` �T �` 
ª 	j 	Z �—�w�‘ �O�t �Ã

�Ñ�¥ �ç�Ä�p�Ì�¿ �Ñ�•�æ�ï�¬�^�•�”  I/O �p�x�z  


:���È�c�m�w	Z�—�›�æ�ž �ç�»�  �Ü�t  tail -f �s

�r���¹�p�V�‡�d�œ�{�\�w�‘�O�s	Ô�ù�t�x  sync 

�Ý�¹�¿�Å�p�Ì�¿ �Ñ�•�æ�ï�¬�›�­�Š�’�•�‡�b �{

$stdin.sync = true
$stdout.sync = true

Tips 	B
�j�•�l�q�`�h�¢�Ì�¿�Å�•�£�Ê�¢ �Ë�¢
 By Toshiaki Katayama

untabify �ˆ�h�M�s�w

�ô�›�^�œ�U  perldoc -q tab �w�¯�”�Å�›�!�õ�^

�•�h�‹�w�¢�Ô�G�T�r�\�T�T�’�Ö�V�‡�`�h�£�{

class String
  def untabify!
    true while self.gsub!(/\t+/) {
      ' ' * ($&.length * 8 - $`.length % 8)
    }
  end
end 

requir e�`�h�Þ�´ �á�” �ç�w�°�a
% ruby -r uri -e 'p $"'

��
:�°�a
% ruby -r bio -e 'p Bio.constants'

awk �w�E�“�t�–�O
% ruby -lan -F: -e 'p $F' /etc/passwd

$DEBUG�› true �t�b�”
% ruby -d script.rb

�Ã�Ì�¿�¨�›�–�O
% ruby -r debug script.rb

�Ó�é�Ñ�•� �å�›�–�O
% ruby -r profile script.rb

configur e�Ì�w
ƒ���›�Ð�‚�”
% ruby -r rbconfig -r pp
  -e 'pp Config::CONFIG'
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?���È ASCII���È�¯�”�Å  p ?a (Kernel::test �‹�€	° )

* �!
:�Ê 
��»�•�w�E�Ö  a, *b = 1, 2, 3 �•
��»�w�2�‰  foo(*b)

&���È�» �Ý�¹�¿�Å�t�0�b�”�Ò �é�¿�« �Í�å �Ý�”�»  hoge(foo, &bar)

: ���È�» �³�ï�Ø�ç�¦�Ò�´ �£�«�Ä�w�æ�Â�å �ç  p :a.id

:: ���È�» �Ä�¿ �Ó�è�Õ�ç�w��
:�s�r  ::Hoge

\ ���È  (´ ���È ) �Ì�¿�«�µ �å�¿�³�á�G�O�w�æ�Â�å �ç  \n (�‡�h�x  ´n )

0
:�È ��
�
:�w�æ�Â�å �ç  p 011

%���È printf(format) �w	{�Ü�¦��


