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Ç °ÉÖ Á �Kq ¤*�Å¤ X ¤§�µ� � ¤§�u¤§©�� � �:�¨� f:´ �µ��� �
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Ö ��£ � ®¨¤ �µ� ¤ ´ � �k£ÅÄ}�E®�¦�®�© ´ » � ®MÏ'�¢½}�k��¤§£:£k�k�µ��� ® �¹ÓH» � �:� �µ��®���¦��:Ï§�k¦¢�t® Í � Ä}®��}� ¤§�}½}�¶® Í ©��:�}�k��¤*�¶®��E£k��j
» � ®'½}�}£:���}©�¦¥¤ � ©��"¤ � ®��E�-� ��® Í ½}¤*�Å¤EÑ Þ ®b¬K�:Ï§� � j6� Ä}�Ü½u¤��Å¤��µÄ}®b¬�¤ £k®��E� ��½E� � ¤ · ¦��+¦��:Ï§�k¦J® Í �}®��¢� ��j¼¦¢®M¬ �
¦��:Ï§�k¦p�µ��©��u¤*¦A���¨���:�}� �À���¢�k�
¤ � � �}� � �:¦���¤ · ¦��"¤§�}½|½u¤*��¤§� �¹���ï£k® �Ê� ®��}¦ ´ £:® � » � ���µ� ®��E� ¦���� � �:Ñ Ö ® � �k®bÏ�� � jY¤
©��k�}�Ê� �¹�"® · � � � Ï��:½���®�Äu¤xÏ�� ¤�£:� � ��¤§���|�¹ÓH» � �k�µ� ��®§��» � ®*¡u¦�� ® Í ���¨��� � �k�Â�+¬á�¢¦�¦A£:®��¨�Å¤§�¢�#¤¶£k®§�}� �¢½}� � ¤ · ¦��
�'� �Ü· � � ® ÍpÍ ¤*¦�� � � »e®�� �À���ÀÏ��k� · �k£x¤*�}� �Ü® Í ��Ä}�+¦¥¤ � ©��+�-� �"· � � ® Í ©��:�}�k���}�}½}� � �µ� �}½ ´ £k® � »u¤ � �k½Ì� ®���ÄE�
� � ¤§¦�¦'�-� �Ü· � � ® Í £k®§�}½}�¢� ��®��E�kÑ ¿ Ä}� � � Í ® � ��j-��� ¤§½E½}�¢� ��®�����®«��ÄE�á¤ · ��¦¢�¢� ´ � ® � ¤ ¯ �á¤ � �k�u¤ · ¦�� · ®§� Ä ©��k�}�:�
¤§�}½¶£k®��E½}�¢� ��®��}��jE¤*�u¤§¦ ´ �µ���²Äu¤*�²��® � �k�:�²£k� � �Å¤§�¢� � �:Æ'�E� � � � �:�¨���kÑ � �áÄu¤*�²��® · �«£x¤§»}¤ · ¦���® Í ���¨���:© � ¤*� ���}©
� �}¦¢� ��»}¦¢� � �k»e�x¤��«Ä ´'·}� �¢½}��ßk¤*���¢®��}� Í ® � �k¤§£ÅÄs�¹ÓH»¼� � � � �:�-��¤§¦J£k®��}½E�¢���¢®��6Ñ � �s¤§½}½}�À���¢®��_ju��Ä}� � �¹��Ä}®'½ÌÄu¤*�
��® � �}»E» � �:� ���E®����µ�+¤*�}½¶� Ä}®��E¦�½��}®§� · ��½E���µ� � ¤§£¹���:½ ·¨´ ®��H��¦��¢� � �kÑ
¿ Ä}�Ë�Å¤*¦ ¯ » � �k� �:�¨���Ø¤��Â��® � ¤§©��Ë� ´ �µ��� � ¤§�J¬Ë�:¦�¦H¤§� � �:� Ä}®'½}�Y� ®«�µ� �}½ ´ ���¨��� � ½}�:»¼�:�}½}�k�E£k���:�p¤ � ®��}©�¦¥¤ � ©�� �
� £x¤*¦�� � ��£ � ®¨¤ � � ¤ ´ ½u¤��Å¤EÑ � ¤*»}»}¦��¢�k½Û£k® �µ� �k�µ»¼®§�}½}�k�E£k�Ê¤§�u¤§¦ ´ � ����¤§�
¤*� �¹ÓH»}¦¢® � ¤*� �¢Ï§�"�µ��¤*���¢�µ� ��£x¤*¦<� ®H®§¦J� ®
�µ���E½ ´ ���¨��� � ½}�:»¼�:�}½}�k�E£k���:� · ®§��Ä · �¹�¬Ë�:�k�|¤§�}½Ì¤ � ®§�}©��µ�:� ��® Í Ï*¤ � �¥¤ · ¦��k��ju��Ñ �§ÑÉ©��:�}�k��¤§�}½ÛÄ ´'·}� ��½}�¢ßx¤ �
����®§�}�J� Äu¤*� � �:� �}¦À� Íh� ® � �¹ÓH» � �k�µ� ��®§� » � ®§¡}¦����E©}ÑJÇ
¤*�Å¤�¤ � ��£x¤ � � Í �E¦�¦ ´ » � �:» � ®'£k�:� � �:½ ¤§�}½+£k® �µ� �k�µ»¼®§�}½}�k�E£k�
¤§�u¤§¦ ´ �µ���J���J»¼� �µÍ ® �µ� �:½"�¢�"¤�¬Ë¤ ´ ��Äu¤*�Y���¨� �k© � ¤*���:� � �:»}¦��¢£x¤*� �k½+Ä ´'·}� ��½}�¢ßx¤*� ��®��E��j*¤§£k£:®��}�¨��� Í ® � �E®����µ��j�¤*�}½
£k� � £k� � Ï��k�¨� �
®��E��¦¢��� � ��ju� Ä'�E�ï¤§½u¤§»E� ���}©Ê��Ä}� � �¹��Ä}®'½Ì� ® ��Ä}�+»u¤ � ����£:�}¦¥¤ � »}�À� Í ¤§¦¢¦��É® ÍØ� ��£ � ®¨¤ � � ¤ ´ ½u¤��Å¤EÑ
º ® � � �k� »e®��}½E�k�}£:��¤§�u¤*¦ ´ � �¢���¢�ï¤�» � ® ¸ �:£:���¢®�� � �¹��Ä}®'½6Ñ Ö �}£ÅÄ�¦¢� ¯ � » � �¢�}£k�¢»u¤§¦A£:® � »e®��}�:�¨�"¤*�u¤§¦ ´ �µ���ï�¢�
½}���µ»}¦¥¤ ´ ��¤ ¦¢®b¬%½}� � �:�}� �¢®��u¤§¦¼» � ® ¸ �k£:� ��®���® Í ��Ä}�ï½u¤��Å¤Kju�*Ñ ©}Ñp�¢�¨��®Ê¤Ê»E¦¥¤§�}�*Ñ Þ ®b¬K�:Ï�� � je�¢�á½}®'�k�É� Ä}��� Í ® �
�¬Ë®ÊÏ§¤ � �¥¤ · ¦��:���µ� � �E¦¢�Å¤*�}�k®��E� ¦ ´ � �¹Ï��x¤*¦����E© ¤§�µ� ®'£k��¤*���¢®��}� · �:�¬K�k�k� � Ä}� � Ñ ¿ ® �¢�¨� � ®'½}�}£:�
��Ä}� � �¹��Ä}®'½_j
� �µÄ}®b¬U�À���
¤§»E»}¦��¢£x¤*� ��®�����®���ÄE�"¬Ë�:¦�¦ �¯ �}®b¬á�lkCm5nVnVoKm�pVq�rts	nVuVvwnVu�pVu�x y!v�y"m5u"£k�:¦�¦ � £ ´ £:¦��"� ´ �}£ÅÄ � ®§�}��ßk¤*���¢®��
½u¤*�Å¤�® Í Á »e�k¦¢¦ � ¤§�zu�{?m�|Z} Ò Ö ®�¦FÑ ° �¢®�¦�Ñ º �:¦�¦�~ Ò�� ~&~&�¨Õ0j��	����� � �&��~	��ÕÔÑ ç � � ��ÄE� � � ® � ��je£k® �µ� �k�µ»¼®§�}½}�k�E£k�
¤§�u¤§¦ ´ �µ���ØÄu¤§� · �:�k�t¤*»}»}¦��¢�k½ ��®+¤+�}®§� � � � � � � �µ� � ���k�Ø½u¤��Å¤ï� �:�Ë® Í ®�� � ®b¬á�_j-��Ä-�}�K� �}»}»e® � �����E©"�¢� �Ø©��k�}� � ¤§¦
¤§»}»}¦¢��£x¤ · ��¦¢�¢� ´ ��® � ��£ � ®¨¤ �µ� ¤ ´ ½u¤��Å¤�® Í ½}���¼� � �k�¨�A£:® � »}¦��ÔÓE�À� ´ j*�}�}½}� � ¦ ´ �¢�}©��Â� � �E£:��� � �É¤§�E½Ü�¹ÓH»e� � � � �:�¨�Å¤§¦
�µ� � ¤*���:© ´|Òh· ®§� Ä��¬K® � £ÅÄu¤§�}�}�:¦X�u�}® � �k� £:�k�}£:� � �Å¤§© ¤§�}½ � ¤§½}�¢®¨¤§£¹���¢Ï§�«¦¥¤ · �:¦����E©-Õ¹Ñ
� � ´Ì� �:� Ä}®'½Û¬áÄ}�¢£ÅÄ ����je¦¢� ¯ �+£:® � � �k� »e®��}½E�k�}£:� ¤§�u¤§¦ ´ �µ����je�µ�}�¢��¤ · ¦¢� Í ® � ��ÄE�Ü¤§�u¤*¦ ´ � �¢��® Í Ä ´'·}� ��½}�¢ßx¤*� ��®��
� ��©§�u¤§¦���j*�¢� · �:�µ�A�E� �k½"Äu¤xÏH�¢�}©�¤§£k£:�k� �Y��®«¤á½u¤*��¤ · ¤§�µ�ËÄ}®§¦�½}�¢�}©É��Ä}��¦¥¤ � ©��Ø½u¤*��¤§� �¹���1�¢�"¤�½}�:¡}�}�k½Ü£:® �Ê� ®��
Í ® � � ¤*��j � �k¤§½ ´ Í ® � » � �:» � ®'£k�:� � �¢�}© ¤§�}½.¤§�u¤§¦ ´ � ���:Ñ Þ ®b¬Ë�¹Ï�� � j��¢�Ê���Ê�}®§��� � Ã £:���k�¨��� ®#» � ®bÏH�¢½}�Û� Ä}���
»}¦¥¤*� Í ® � � ®§�}¦ ´ Í ® � Ä ´H·E� ��½E��ßx¤�����®§���¢�-� �k�}�µ�¢� ���k�:Ñ � �²�¢�Ë�:Æ'�}¤§¦�¦ ´ �}�k£:�k� � ¤ �µ´ ��®"�µ�}»}»}¦¢� � �k�¨�²� Ä}���¢�-� �k�}�µ�¢� ´
½u¤*�Å¤ ·¨´ �¢� Í ® � � ¤*� ��®��.¤ · ®§�E�¶©��k�E�k�t��Äu¤���¤ � � � �k» � �k� �:�¨���k½ ·-´ ��Ä}�s¤ �µ� ¤ ´ �µ»¼®§� ��j�¤§�}½ ¤ · ®��E�t��ÄE�
�¹ÓH»¼� � � � �:�-��¤§¦É£k®§�}½}�¢� ��®��E� Í ® � · ��®�¦¢®�©��¢£x¤§¦����¨��� � » � �:��¤*���¢®��6Ñ ç ® � ���¨��� � » � �:��¤*���¢®�� ® Í ¦�¤ � ©��t½}¤*�Å¤!� �¹����j
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��ÄE�k� �¶¤*�}�}®§��¤*���¢®���½u¤*��¤Ì� ÄE®��}¦�½ · ���¢��¤ Í ® �µ� ¤*�Ü¤ � �k�u¤ · ¦�� ��®!£k® � »}�H��� � ¤§��½}�:½�¤§�u¤*¦ ´ � �¢� · �k£x¤*�}� �
��ÄE� ´ ¤ � �Ø� ®H®á�-� � � � ®��}� Í ® � Ï'���µ�u¤§¦¨���E� »e�k£:� ��®��9Ñ � �}£:¦��}½E���}©�¤§�}�E®§�Å¤*� �k½��¹ÓH»e� � � � �:�¨�Å¤§¦�»}¤ � ¤ � �:� � � �J�¢�¨��®
�µ��¤*���¢�µ� ��£x¤*¦p¤§�u¤§¦ ´ � ���ï®��¼� � �
��Ä}�Ê®�»}»e® � � �}�}�À� ´ ��®���½}�:�¨��� Íw´ ��Ä}� ©�¦¢® · ¤§¦A»E¦¥¤ ´ � � � · �:Ä}���}½|� � ¤§�}� £ � �¢»E���¢®��
»u¤*�µ��� � �}�:Ñ
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Correspondence Analysis

Visualises hybridisations and genes at the same time

hybridisations and genes
Reveals interdepencencies (’correspondence’) between

Exploratory: no parametrisation needed

among the data points
characterises predominant variations

experiment space

vectors in m-dimensional

n gene profiles: m hybridisation profiles:

vectors in n-dimensional

gene space

Brief methodology

conserving point to point distances

(total variance) as well as possible

(-> explained variance)

projection into a common subspace of

low dimensionality for visualisation
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��v���F�D �J
,G � � � 
9�j
��VF � 8 � � ��
9��� � � � � G � ��� � F9������� � �v7 � 8 � � �  �� � � � ��� � J � ���
� 
9� � � � � 
9� �;4 �F�j���&�£
��QF9������� � ���
 ��� � ��� � �� �� ����bL� � 8C8 � ��
l����� aU� �XW º  
,G9�YJ� �J
 �1E ��� ��F � 
�� � � � � 
9�
� 
 @  �J � �����Z=@?A=CB�D � ������8]� � �O7U��8C8 � �\[^]�=CBXKotA��
,7��§��
 < � � ��� EF@IE 8 � ��� � � � �?aU� �XW º  � �� ���� � ���2�
� � ��� � 
9�>_ W�` � � � =Sab[cB 7�� ��� � < ��8C
9�1F9�D��
?����� � 8 E �J���YJ�
��d[^]9=CB � 
 \ J��YF E 8 � ��� � F9�������e_gf ` �ihkjel BXK
= hnm BpoXq�rtsu[va@BtoXJ�wMt�q�x,7kqzyUx < w|{Yw�8�8R{ � {�88w}J�w�F E 8~o9y�w�r?7k��yU�� cw�o�t�����q @ ��yUx������U� ; W yUJ�oXq�����yU�8x�qLK
; W x�J[8�o9yUw ; W K^J�w�� cwY{YyU�]G�w�8 �Q<�E y���o,GXwQq�xXy � w�y < w�w�q�r�w���{�J�� < wYr���q�oX����x^{Y�~o9y���x�q	7k�8y�� a r�{ W º  �oX{�yU�]G \
�8y �9�G�b��h�� T�Bb��K�sR] h BXK � M h��9�^� =RK � P h B���D�=RK�oXq�r �b� P ����� � ��o�G�w�q�xXy < wYw�qZo9q�q�xXyUo9yUwYr�yUx < w
{�w�8�8b{Y��{�88w�J�w�F E 8~o9y�w�rLK <1E ykyU��wY��w�J�w�� E 88y��k����x,7�y���o9y�yU�1wY�eoXJ�wX� 4 �����k�8����qeoXF�J�w�w @ w�q�y�7k�8y��ey���w�r�o9yUo
x��u�= �w�8�8 @ oXq + 3�'X�� ¢¡ J��8F���yn �oXq�w�8£K¤F�w�q�wY� @ oXJ�t9w�r < �eJ�wYrN{Y��J�{�8�wY�¦¥�KL7k���8{¦�§o�88��xA����x,7¨yU�1w���w¢F�w�q�wY�©y�x
< wdyUJ�oXq���{�J�� < wYr�r E J��8q�F @ ��yUx������¦� ; W yUJUo9q�����yU��xXqL� 4 ��w�J�x988wdx��ªyU��w�q E {�88w#oXJ� �x�J�w^ 1J�xXy�w���q«M¬P l¬ �8qeo
a r�{ W º  NoX{�yU�]GXo�yU��xXq�{�x�q�yUw%®�ySJ�w @ oX��q�� E q�{�88w#oXJY�

4 ��w < ��x988x�F���{�o�8¤{�x�q�y�w�®�ySxI� a�¯ia W º �����tXw�yU{¦��wYrZ��q�yU�1wi��x�8C8�x,7k�8q�F¢yUJ�oXq�� cwYJUoXq�{����
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4 ��wn8~oX�±y<r�o�y¦o�w%®1o @\² 8�wnJ�w�8�o9yUwY�uy�x�y���wS��w�{�xXq�r ² oXJ±y<x9³LyU��wny¦o�8�t¤�R´µy�� @ wk{�x E J���wQ��oX� < w�wYqGJ�wY{�x�J�r�w�r
³�x�Jo7k��8�r¢y�� ² wd[   -.+ $ +�¶ % ) % ' + {�w�8C88� E q�r1w�JCx#®1�8r�o9y���G�w<��yUJ�w������ 4 ��w�yU�1��q < 8�oX{.t¢o9J�J�x,7·r�JUo�7k�vyU�1w�{¦��J�xXq�x \
8�xXF���{�o�8 ² J�x�F�J�w�������xXqdxX³^y���wvw�® ² w�J�� @ w�q�y#� 4 ��wC{�w�8C8���J�w�� ² xXq�r���q1F�yUx ¹ �¸f @ V ����r�J�x�F�w�q ² wYJ�x#®^��r�wC��qQy���w��8J
@ w�r�� E�@ ����x,7º¹ E �8y�wIo*88w#o ² �8qNw%® ² J�w������8x�q < wY��o�G^�8x E J < w�yh7<wYw�q W�» oXq1r¼f ¹ @ ��q E y�w��©y���o9yS��q�{�8 E r�wY�
yU�1w�r1x�7kq1J�w�F E 8~o9y���x�q½xX³VF�w�q1w���7k����{¦����oXr < wYw�qN�J7k�8y�{¦��w�r�x�q��8q�yU��w���q���yU��o�8 ² ��oX��w�xX³ªyU��w�J�wY� ² x�q���wX�
W x E JvxX³�yU�1x���wnoXJ�w T oXF�F�wYrL� 4 ��wY��JvF�wYq�w ² J�x b 8�wY�CoXJ�w ² 88xXy�y�w�r < w�8�x,7�� 4 �1wY�AoXJ�w��7k�8y�{¦��w�rAx�qA��q���yU��o�8C8��
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W
hat is characteristic for the outlying hybridisations ?

Sam
e setting as the last exam

ple, except:

¿ q½yU��w�o < x,G�w�w�®1o @A² 8�wQy���w�J�w�����x < G���x E ��88�G��x @ wYy�����q�F�7kJ�x�q�F�� ¿ yk�8��w�®1oX{Yy�88�Gy���w��Uo @ w
w�® ² w�J�� @ wYq�y¦o�8L��wYy�yU��q1F�oX� < wY³�xXJ�w <�E ynq�x,7Ày���wd��w�8C8�x,7 ¾ ¹1Á {Yx�q�r���yU��xXq�����r��]G^�8r�w�r½�8q�y�x|yh7<xA{�8 E ��y�w�J��

8�x�{#o�yUw�r�³�oXJko�7<o#��³�J�x @ w#oX{¦��xXyU��wYJkoXq�rer����±yUx�J±yU�8q�FIyU��w�q��8{�w ² �8{Yy E J�wdxX³ªyU��w ² J�w�G���x E � ² 8�xXy��
´Sq�r«7¬w�7<oXq�y�yUxmt�q�x,7 7k���X�ÂH>��o�y½���*7kJ�x�q�Fm7k�8y��ÃyU��w§x E y�8��8w�J��¦Ä ¿ q>xXyU�1w�J*7¬x�J�r1� ¸ a oXq«7¬w
b q�rG³�w#o�y E J�w����8q�yU��wSw�® ² wYJ�� @ wYq�yUo�8�r1w���{YJ�� ² yU�8x�q*7k���8{¦�½oXJ�w©{¦��oXJUo9{YyUwYJ��8��yU�8{©³�x�JuyU��wSx E y�8�����q�F�{�8 E ��yUwYJ¦Ä
´SJ�w\yU��wYJ�w�oXq1q�xXy¦o�yU��xXq>G9o�8 E w��¢x,GXw�J�J�w ² J�w���w�q�yUwYrÅ��qÆyU��wG{�8 E �±yUwYJ¦ÄÈÇQJ¢oXJ�w�y���w�J�w*G9o�8 E w�� @ �������8q�FNx�J
E q�r�wYJ�J�w ² J�wY��wYq�y�w�r§�8q½y���w�{�8 E ��y�w�J¦Ä

¾ W
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4 xAwYq�o < 88w���q�yUwYJ ² J�wYy¦o�yU��xXq�xX³o8�oXJ�FXwQr�o9yUo}��wYy���K�yU��w�r�o�y¦o ² J�x�r E {Yw�req�w�wYrey�x < w���y�x�J�wYr��8q½o|� E ��y¦o < 88w
7<oÙ��y�xAo�8C88x�7Ú³�xXJ�F98�x < o�8�{Yx @\² oXJ��8��x�qz_ ¾ ` � W x�J<JUo ² �8reoXq�r½��� @\² 88wdoX{Y{�w�����K¤r�o9yUo|����x E 8�r < wd�±yUx�J�w�re��q
{�x @Q@ x�qN³�x�J @ o�y#K�wX�ÛF����8q§oGr�o9yUo < oX��wXKbJ�o9yU��wYJSyU��oXq§��q E q1w�¹ E o�8�88����yUJ E {Yy E J�wYr T o9y b 88w��Y� ¯ o9yUo < oX��w
J�w ² xX���8y�x�J��8w�� ² J�x,G^�8r�w�yU�1wn{Yx�q2G�wYq���wYq�{�w©xX³�{Yx�q�������y�w�q�ypG^�8w�7�K�r�w b q�w�r\��q�yUwYJ�³�oX{Yw��uoXq�rA��q1{�J�w�oX��wYr�o9{�{�wY���
² w�J�³�xXJ @ oXq�{�w9� ·<E ��8�r \ ��q @ wYy���x�r��v³�x�J @IE 8�yU� E ��w�Jvx ² wYJUo9y���x�q}oX�!7¬w�8�8¤oX�uo�{Yw�q�yUJ�o�8��8Ü�w�r\oXr @ ��q1����y�JUo9y���x�q
w�q�o < 8�wd�1��F��½��yUoXq�r�o9J�r��k³�x�J�r�o9yUo|��w�{ E J���y��½��q½oXr1r��8y���x�qL�

4 ��w�oXrFG9oXq�y¦o9F�w��nxX³R�±y¦oXq1r�oXJ�r1��Ü�wYr��±yUx�J�oXF�w�o ²�² 8��Gq�x9ySx�qF88��y�xAy���w�����FXq�o�8L�8q�y�w�q����8y���w���³�x�Jkw�oX{¦�N��yUw @
��q½o9q�o9J�JUo#� <1E yno�8���xIyUxAo�8�8Lo�G9oX�C8�o < 8�w©r�w���{�J�� ² y���x�q���x9³ªy���w��Uo @A² 88wS³�J�x @ 7k����{¦�½yU�1w�Ý©Þn´¨��oX� < wYw�q
r�wYJ���GXw�rLK�oXq1r�oI8C8Lr�w�y¦oX��8���x9³V��yU��yUJ�w#o9y @ wYq�y#�

�^w&G�w�J�o�8Cr�o9yUo < oX��w ² J�x0N�wY{YyU��oXJ�wA{ E J�J�w�q�y�8��¼oXr�r1J�w������8q�Fey���w���w\¹ E wY��y���x�q��Y�|H>���C88w}ßR® ² J�w���� ¯^· ¡�à oXJ \
G9oXJ�r�K�_ W�` ¥�oX� @ �¢o�yI��y�x�J��8q�FZr�o�y¦oN³�J�x @ q1w#oXJ88�io�8C8¬o�GXo9�C8~o < 8�w ² 8�o9y�³�x�J @ �YKV�£�gw9�§{ ¯ Þ©´áoXq�rpx988��F�x�q E \
{�88w�xXy���r�wd{¦�1� ² �©oX��7<w�8C8�oX�S�^´ ; ß ¡ ��w�J���o�8�oXq�oI88�����8�nx9³RF�wYq�w�w�® ² J�wY������x�q¤¥%K�o}r���â�wYJ�w�q�yn³�x^{ E �k��oX� < wYw�q
yUx�r�w�GXw�8�x ² �±����yUw @ �Q³�xXJS{�xXq����8��yUwYq�ydr�w���{�J�� ² y���x�qZx9³vyU��wI��o @A² 8�wY� E ��wYr¼oXq�rZy���wIF�wYq�w�� @ x E q�yUwYr§x�q
yU�1w�oXJ�JUo#��K@wX�ÛF��G�8q ; w�q�w�ãQä ¡ Þ a ; Ý©¥�K ; ßuÇSå ¡ Þ a�· ¿ ¥%K�´SJ�J�o#� ¯^· ¡ Þ à ; Ý ¿ K¬_ W ¾ ` ¥�Kª´SJ�J�o#�1ßV® ² J�w����
¡ ß · ¿ Kª_çæ ` ¥�K¤oXq1r�Ýk´ ¯Qè ¡£é B w�q�q�KV_Ûf »�` ¥�K�y���wi8~oX�±y�x�q�w�{Yx @�< �8q���q�F < xXy��ex < N�w�{�yU��GXw��Y�

ê±ë�ì�ì£í�îðïYïUñbñbñvò ó�ôöõY÷�ò ø�÷*õ#ï¦÷£ù�ú�ù�û%÷�ô�ëXïUõYù±ó�ù±ü�ïý�ë�ì�ì£í�îðïYïUñbñbñvò ó�ôöþ�ÿ�ò ó����Qò ó�ÿ¸ë�ò õYø���ïUõ�ù�ø#ï� ë�ì�ì£í�îðïYïUñbñbñvò ôöþ�ÿ��8ò ��íXù±ó�ó�ò ù
	��Xï�������
¾ f
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����������������� �"! ´$#�x�q�F�%k��yU�§yU��w|y�JUoXq���{�J�� ² y���x�q§�8q�y�w�q����8y���w��YKbw�® ² w�J��'&\wYq�y¢o9q�q�xXyUo9yU�8x�q��Q��o�GXwAy�x)(�w
��y�x�J�wYrL�+*���w���w�����x E #8r½w�® ² #��8{���yUw,#���{¦��oXJUoX{�yUwYJ���ÜYwdyU��w��Uo-& ² #8wdoXq�re�8y���yUJ�w#o9y
&\wYq�y�K�ÝnÞ©´ ² J�w ² oXJ�o9yU�8x�q
oXq�r.#~o/(�w,#8��q�F��±yUw ² ��K����0(�J���r��8Ü#o9y���x�q�oXq�r1%�oX������q1FQoX�2%<w3#4#�oX��yU��w¬�4&\oXF��8q�F ² J�x�{�wY���@��q�� E Z {��8w�q�yRr1wYy¦o9�4#*�

57698;:=<?>A@CB=D�<?DFEHGIBJEK6+<?L EKMONP8QM=MA@RNS8.N9<3@TM�U

V�W0WYX2Z�Z\[H]_^`^ a�a�aYb'c�d�egfihjX�Wlkmc�WlnpoqWlr�s9btc�Wu^ Z�o+kv^uV�W0r�w�kyx0WlV/^�z{x-X9kp[+V/^}|ur/|uo+kmc9~�[+V\kpV0b'X`Z-z{n
���`� ~}Z-X�WlrO~�r�s2|��9kmV�z�VT|�Z

X2Z�Z\[H]_^�^�a�a�aYb'c�d�evf�hjX�Wlkmc�WlnpoqWlr�s�b'c�W�^�Z�o+kv^�V�W0r�w�kyx�W�V/^�z�x�X9kp[+V/^}��|��9�9~}V��
ßV® ² wYJ��4&Aw�q�ynoXq1q�xXy¦o�yU��xXq���&\o#�G{�x/& ² J�����wXK�o-&\x�q1FIxXyU�1w�J�yU�1��q�F��YK^y���wdr�w���{�J�� ² y���x�q�xX³ªwYq����8J�x�q &Aw�q�yUo/#
{�xXq�r��8y���x�q1��KSFXw�q�xXy�� ² w��YKQ{,#8��q��8{#o/#©r�o9y¦o^K©y�� ² wzxX³�yU�8��� E wXKQwY��yU�'&�o�yUw�r>r�wYF�J�wYw¼xX³¢{Yx�q�y¦o/&A��q�o9yU�8x�q�(��
xXy���w�Jn{�w3#4#by�� ² wY��K�xXJny���w���o/& ² #��8q�F�&\w�yU��x�rL��´Sq1q�xXy¦o�yU��xXq��kJ�w,#�o9yUwYr�y�x\yU�1w����0(�J��8r���Ü�o9yU�8x�q ² J�xXy�x^{Yx�#*K
² J�x ² wYJ�y���w��kxX³@yU��w��8q�r��'���8r E o/#bo9J�JUo#��xXJn�'&�o9F���q�F ² J�x�{�wY���©oXJ�w�o/#8��x}��q�{3# E r1w�rL�q�<w�{�o E ��w.(�xXyU�e�Uo-& ² #8w
(��8x�#�x�F9�eoXq�rZw%® ² w�J��4&Aw�q�y¦o-#V��w�y�y���q�F�� ¡ ² J�xXyUx�{�x�#8�¦¥koXJ�w¢{�x�& ² #�w%®cKcyU�1wQ#��8��y©xX³ ² oXJ�o/&\w�yUwYJ��©y�x½oX{�{Yx E q�y
³�x�J��8��yUx�xR#~oXJ�F�wSyUx�(�w���qi��wY��yU�8F�o9y�w�r�(���wY�Xw�wj��w�qe³�x�J��
&\o/#'#���w�yU�kxX³@���l(1J���r1��Ü#o�yU��xXq����+�<wY{#o E ��wK����� E o/#
��q1� ² w�{Yy���x�q½�8���4& ² x������'( #�w9K1o E yUx�&\o9yU�8{ ¡ {Yx�& ²�E yUwYJ�(�oX��wYr¤¥�oXq�o/#����������8��q�w�wYr�w�r��
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value 59 is 7x overrepresented (2/2 in cluster : 2/14 in total
value 61 is absent (0/2 in cluster : 12/14 in total

annotation 1053: tem
porary_additive

M
ore than or exactly 2x over/underrepresented:

annotation 2: array_series

annotation 3: array_individual

annotation 7: array_hybridisation

annotation 39: experim
entator

annotation 1055: incubation_period

value 30 is 3.5x overrepresented (2/2 in cluster : 4/14 in total)

value 20 is absent (0/2 in cluster : 2/14 in total)

value 15 is absent (0/2 in cluster : 2/14 in total)
value 10 is absent (0/2 in cluster : 2/14 in total)
value 5 is absent (0/2 in cluster : 4/14 in total)

value 1123: none is absent (0/2 in cluster : 2/14 in total)

value 104: bastuk is absent (0/2 in cluster : 2/14 in total)

value 6 is absent (0/2 in cluster : 1/14 in total)
value 5 is absent (0/2 in cluster : 1/14 in total)

value 6 is 7x overrepresented (2/2 in cluster : 2/14 in total)
value 5 is absent (0/2 in cluster : 4/14 in total)
value 4 is absent (0/2 in cluster : 2/14 in total)
value 3 is absent (0/2 in cluster : 2/14 in total)
value 2 is absent (0/2 in cluster : 2/14 in total)
value 1 is absent (0/2 in cluster : 2/14 in total)

Y
ields 6 out of 72 annotations characteristic for the outlying 

hybridisation cluster

A
utom

atic analysis of experim
ental annotations: 
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data cemetery

assigning defined values by text mining

big effort

--> loss of information

instances of occurance

--> 100% information accessible

Defined values

Free text annotation
or

percentage may be low
recovering a share of the original information

are countable

Values are not directly countable in free text annotationPROBLEM:

Statistical Access to Experiment Annotations

solution 1 solution 2 solution 3
pattern matching                      few free text fields                 no free text at all

�<;>=@?8ACB  ¥/©D?
¥�øEAGF8B�?+HE;>Iã©JFKA�AL?8AÈ³M?�B�;>;�¥�?3B�?+H4¥�;NHO;�B � HO?+H4¥�;4?¡¥PBQI�F+A�B�?8AGF�¥�FR=�ó	B/ø'øEAGF.=
¤SB�F+A�¥-©LTKU3¥�; ?8F
¥/ø4øEA 
õ�¥VUCB-ô § øWB�F °VX ¨�ö�A  ¥CöQHY?¡¤ ¥�§M?ZB�; ° ©JF+AGAG?8AÈ³V? ´

[ ±



-->
D

B
 structure m

ust be m
ore flexible

to cope w
ith evolving definitions

a list of valid enum
eration type values for each

F
reetext grants the flexibility to annotate any value.

N
ow

 one has to
define

annotations and values, e.g.

categorical variable

a unit for each continous variable

P
R

O
B

L
E

M
:

L
ist of both variables and their defined values

w
ith every new

 experim
ental design

grow
s

N
o F

reetext

*]\>H4øOA^HO;�_JF+A�AN?8A�`V?ba>AG=+U�FKHEcD?+HEd�;D=Q?+\>A^;Ve�óQôfAGFPd�_�dMUGU�e>FKA�;>UGA�=Pd�_�B�õ�B-øEe>ANHE=Q;>d�?PaDHEF+AGUG?
øOg�UGd�e>; ?3B/ô�øEA�h
a>HE=KcfAG;>=+HO;>I)öQHY?8\i_JF+AGAj?8A6`V?�B/øE=KdkUCB�e>=KA�=^c>F+d/ô øEA3ól=GmCþP;nB�F
ô>HY?8F8B�FKg o�øOA�;>I�?+\p_JF+AGAq?+A6`V?1üSA,øOarB-ø4øEd�öQ=b?+d
B�;>;>d�?8B�?8AsACB�U3\�ctd�=+=KH4ô øOA$õ�B/øOe>AbB�;Da�ó	BCg	B/øE=Kdu?3B���ANB�; gl;Ve�óQôfAGFvd�_=+eDU3\wB�?8d�óxHEUZc>HEAGU�AG=vd�_RHE;M_Jd�F
ólB�o
?8HEd�;.my�<;nUGd�; ?8F+B�=K?�hz?8\DAx?<gVctA	d�_vB�;>;>d�?8B�?8HOd�;{a>A�=KU�F+H'ôfAGa|B/ôtd�õ�AxHE=^F+A�=@?8FKHEUG?+A�a{?8d'cDF+A�aDA3üS;>AGa£õ�B/øEe>AG=�m
}PA3ö~B�;D;>d�?3B�?8HEd�;>=bB�;Da���d�FP;>A3ö õ�B/øEeDA�=P_Jd�FsA6`MHO=K?8HO;>I�B�;D;>d�?3B�?8HEd�;>=P\>B�õ�A�?8dOôtAjB�aDa>A�aiUGd�;>=K?8B�; ?¡øYg'B�=
;>A3ö�A6`McfAGF+H'ólAG;�?+=xB�F+A�a>AG=+HOI�;>A�a�m ù \>HE=jFKA���e>HOF+A�=j?+\>AkB/ô>H'øEHO?<g�?+d{aDA3üS;>Ak;>Ajö�B�;D;>d�?3B�?8HEd�;>=�F8B�c>HEa øYg
öQHO?8\Dd�eD?�B/øO?+A�F+HO;>I�?8\>AxaSB�?8B/ôSB�=KAl=KU3\>A,óxA�h�H�m�A�mya>eDF+HE;DIw;>d�F
ólB/ø�aSB�?8B/ôSB�=KA	d�ctA�F+B�?8HOd�;.m ù \DAyB/ô>=KA�;>UGA
d�_v\>HOI�\ øYg'�SA�`DH'ô øEAj_JFKA�Aj?8A�`M?�B�;>;Dd�?3B�?+HEd�;D=4\SB�=N?8d�ôfAxU�d/ólctA�;>=+B�?8AGa{_Jd�F1ô g�HO;>U�FKACB�=KA�ar�>A6`MH4ô>H'øEHY?<g'HO;
aSB�?3B-ôSB�=+AN=@?8d�F+B�I�A�m

[��



��¼ÂÁ�À
¿4¼�Å,¿4Á�Ä4¸/Ö�ºCÌC¿4Å3À
½iº-À
À¡º?ØÛÆ�º-¾�º-Ã�º/¹
¸1Å,½/Ê Ä4Æ)Ã}¸¯¸3¿'¾¡¶�¸,À�½�ÃV��¸3Å3¾�Ó®½�À
¿'¸,¼i¾¡¸3ÆÂ½�À�À�¸,ÄÉº\¾¡¿4½/¼�º/ÄmÍSµ·¶ ¸.½/ÃV��¸,Åj¾�Ó
½�À�¿4¸,¼i¾
¸,ÆJÌC½0Æ ¸,Ä+¿4¹¯Å�¶ ½/¹
¸,¼£Ë�½/À1Å3½�ÌCÁ Ä4¸ÈÇ¦Æ�º-¾�º)¹
¸j¾¡¹.Ð�¶�¸,À
¸T¼�Ê ÌT¸3À
½�Ê�¹;À
¸3ÄÉº-¾
¿4½�¼�¹1¸ÈÇl¿4¹�¾.Ã�¸3¾�Ðq¸,¸,¼£¾
¶ ¸
¹�¾
½�À
¸3ÆT¸3¼i¾¡¿'¾
¿4¸3¹,Í���¼�Å3½�¼i¾¡À¡º-¹�¾?Ö�À�¸,ÄÉº\¾¡¿4½/¼�º/Ä0Æ�º-¾�º-Ã�º/¹
¸3¹"º/À
¸·Å3½�¼iÙ�¸,¼�¿4¸,¼i¾"Ë�½�À�¹�¿4ÌCÁ Ä4¸ÈÓ�¹�¾
À
Ê Åj¾¡Ê À�¸,Æ�Æ�º-¾¡ºKº/¼ Æ
¸?º-¹�ØÕ¾
½H¶ º/¼ Æ Ä'¸+Ð�¿t¾¡¶¯À
¸3¹
Á�¸,Åj¾�¾
½Hº/Å,Å3¸,¹
¹�º/Ê�¾
½�ÌTº-¾¡¿'½�¼`Ö�Æ�º-¾¡º·Á}½�Àg¾�º-¾
¿4½�¼�Ö�º/¼ Æ1Æ�º-¾¡º/Ã�º/¹�¸qº-Æ ÌT¿'¼ ¿4¹g¾¡À
º-¾¡¿'½�¼`Í
� ÌC¿4Å3À
½iº/À�À¡º?Ø�Æ�º-¾¡º/Ã�º/¹�¸äÐ�¿4Ä'ÄuÅ,½�¼ ¹�¿4¹g¾·ÌT½/¹�¾¡ÄtØAé�ÌC½�À
¸H¾¡¶�º/¼Oí�í��ÿ½/Ë2¹�¾
½�À¡º/Ñ/¸Õ¹
Á�º-Å,¸Õ¿'¼O½�Ê ÀãÆ º-¾�º/Ã º/¹
¸3¹Èê
½/Ë}¿4¼i¾¡¸3¼ ¹
¿t¾�ØRÆ�º-¾¡ºÕÐ�¶ ¿4Å�¶CÅ?º/¼CÃ�¸HÁ�¸,ÀgË�¸,Åj¾¡Ä'Ø;¹�¾
½�À
¸3ÆÛ¿4¼Q¾¡º/Ã Ä'¸,¹"º/¼ Æ�¹
¶�½�Ð{Ë�¸3Ð�À�¸,Ä4º-¾¡¿'½�¼ ¹S¾
½.½/¾
¶ ¸,À9¿t¾¡¸3ÌT¹3Í
�S¾
¶ ¸,À�¸3Ë�½�À�¸äÆ ¸3Å,¿4Æ�¸,ÆÛ¾
½1Ë�½0Å,Ê ¹q½�¼T¾
¶ ¸HÀ
¸,Ä4º-¾¡¿'½�¼�º/Ä�À¡º-¾
¶ ¸,À+¾¡¶�º-¼Û¾¡¶ ¸H½�ÃV��¸3Å3¾�½�À
¿'¸,¼i¾¡¸3ÆÛÌC½lÆ ¸3ÄuÆ Ê ¸�¾¡½.¾
¶ ¸
¹
¿'ÌTÁ�Ä4¿4Å3¿'¾�ØTº/¼ Æ)Ñ�½0½lÆ�Á�½�Àg¾�º/Ã ¿'Ä4¿t¾�ØÛº-ÌT½�¼�ÑRÆ ¿'æ}¸,À�¸,¼i¾HÆ�º-¾�º-Ã�º/¹
¸¯ÌTº/¼�º/Ñ/¸,ÌC¸,¼i¾�¹�Ø0¹�¾
¸,ÌC¹RéJ�4�Q�AÎ ê�Í
� À
¸3ÄÉº-¾
¿4½�¼�º-Ä}Æ�º\¾�º/Ã�º-¹
¸¯Å,½�¼�¹
¿4¹g¾¡¹H½/Ë

�����V���M�����t�� Ö º-Ä4¹
½�Å,º/Ä4Ä'¸,ÆO¾�º-Ã Ä4¸3¹,Í�Î0Ê Å�¶Iº�¾¡º/Ã Ä'¸KÀ
¸,Ä4º-¾¡¸3¹·Ã}¸j¾�Ð�¸3¸,¼

���D���0�����z�R�C�M� º-Ä4¹
½�À�¸3Ë�¸,À�À
¸3Æ¦¾
½Âº/¹KÆ º-¾�º� �¸,Ä'Æ ¹K½�À¯Å,½/Ä4Ê ÌC¼ ¹K½/Ëq¹
Ê Å�¶JºO¾�º/Ã Ä'¸�º/¼ Æ¦ÌÛº?ØÂÅ,½�¼i¾�º-¿4¼
º/¼)º/À�Ã ¿'¾
À¡º/ÀgØO¼�Ê ÌQÃ�¸,À�½/Ë

�¡���R¢z���V� Ö�º-Ä4¹
½R¾
¸,À
ÌC¸,Æ�À�¸,Å,½/À
Æ ¹H½�À·Æ�º-¾¡º/¹
¸j¾¡¹3ÖuÐ�¶�¿4Å�¶Iº/À
¸KÀ�¸,Á À�¸,¹
¸3¼i¾¡¸,ÆAº/¹·¾¡¶ ¸¯À
½�Ð�¹H½/ËSºR¾¡º/Ã Ä'¸/Í

��¼ªº/Æ�Æ ¿'¾
¿4½�¼»¾¡½JÒà¾�º-Ã Ä4¸-Ô'Ö"Ò�Å3½�Ä4Ê ÌC¼`ÔtÖ�º/¼�Æ{Ò�À�½�Ð¯Ô'Ö��ÕÐ�¿'Ä4Ä9Ë�À
¸G£0Ê�¸,¼i¾¡ÄtØJÊ ¹�¸Û¾¡¶�¸TË�½�À�ÌÛº/Ä+À�¸,ÄÉº\¾¡¿4½/¼�º/Ä�¾¡¸3À
ÌC¹
¤8¥6¦O§�¨(©�ª�« Ö §�¨(¨�¤�©(¬GM¨<¥ Ö�º/¼ Æ ¨(0®t¦E¥ Ö�À
¸3¹
Á�¸,Åj¾¡¿'Ù/¸,ÄtØ�Í

¯ Ý



by

HIERARCHY of annotations

Structured (nested )

a definition table
DB structure CONTENT of 
(’hard wired’)

may be implemented

°N±Y²�³�´�µ8¶D³xµ+·M·�¸�·�¹»ºk¼+³�¸Eº�µ8±O·�´Sº�¸¾½4¿»ÀpÁfÂRÃKµ+·�¼8º�Ä�³q·�¹v³�ÅÆÄ>Ål³6ÇMÈt³�¼+±OÉl³G´ µ�º�´D´>·�µ3º�µ8±E·�´>ÃNÊCº�´{Ëf³x±EÉxÈ>¸O³6Ì
Él³G´�µ+³�Í�±E´kÍ>±YÎ�³G¼+³�´ µQÏÐº0ÑVÃGÅ

Ò ¶>³'ÈSº�¼8º�Éx³Gµ+³�¼x´Sº�Éx³�Ã	ÃKÓ>Ê3¶]º�ÃnÔ+º�¼K¼8ºCÑ¡Ã+·�ÓD¼+Ê�³GÕ>ÂQ¸E³6µlÓDÃ	¼+³6¹J³�¼xµ8·rµ+¶>³�É º�ÃÖÔ+º�´>´D·�µ3º�µ+±E·�´DÃ+Õ>Â�É	ºCÑ
Ëf³GÊ�·�Éx³4µ8¶>³^º�µKµ8¼+±OË>ÓDµ+³�Ãu×�ÊG·�¸EÓ>Éx´�´Sº�Éx³�Ã8Øv·�¹¾ºqÃ+±O´>Ä�¸O³bµ3º�Ë>¸O³�Å�ÙP´>·�µ8¶D³�¼QÈf·�Ã+Ã+±OË>±E¸O±Oµ<Ñl±EÃvµ+·lÉlº�Ú�³4µ+¶>³�É
µ8¶>³bÊG·�´ µ8³G´�µN×Jµ8¶D³sµ8Ó>ÈD¸E³�Ã8ØÛ·�¹º^ÜS¼+Ã@µvµ3º�ËD¸E³�Â�ÏQ¶>·�ÃK³b·�´>¸YÑxÈ>Ó>¼+Èt·�ÃK³b±EÃÛµ8·�Í>³6ÜS´>³sµ+¶>³4º�´D´>·�µ3º�µ8±E·�´>ÃÐº�¸E·�´>Ä
ÏQ±Oµ8¶xµ8¶>³Q²�º�¸EÓD³�ÃLµ8¶>³6Ñ	ÉlºCÑ�µ3º�Ú�³�ÅÛÝP³G¼+³�ÂDº^Ã+³�ÊG·�´>Íyµ8º�Ë>¸E³Q±OÃ�´>³G³�Í>³GÍ	µ8·uÃKµ+·�¼+³Zµ8¶>³Pº�ÊGµ+ÓSº�¸�²�º�¸EÓ>³GÃÛµ8º�Ú�³G´
±E´kÈSº�¼@µ8±EÊGÓ>¸Wº�¼v³6ÇMÈt³�¼+±OÉl³G´ µ8Ã�Å

ÞDß



by ST
R

U
C

T
U

R
E

by C
O

N
T

E
N

T

new
 annotation

new
 kind of annotations

hierarchy becom
es m

ore com
plex

(increased nesting depth)

’headings’ table
=

=
>

 no problem

new
 colum

n in 
! new

 hierarchy has to
be recognized or 

new
 attribute (colum

n)
have to be found and
handled by algorithm

s

’headings’ table
=

=
>

 no problem

new
 entry in 

new
 table

have to be found and
handled by algorithm

s

new
 entry in 

definition table
=

=
>

 no problem

described externally

à»\>APHE;>UGF+ACB�=+AZHE;xF+A�aDe>;>aSB�;DUGgqo¾B�;>;>d�?8B�?8HOd�;>=Ld�;>áYg�?3B�â�AsBN?8HO;�gq=K\SB�FKAPd�_f?8\>AP=K?+d�F8B�I�AZ=KcSB�UGAbB�; g�ãvBCgqo
HE=�äxd�FKAv?8\SB�;xU�d�älctA�;>=+B�?8AGax_Jd�F�å�g�?8\>AQHE;DU�F+A�B�=+AQHO;q�>A6`MHEå>HOáEHY?<g�mz}PAGãæHO?8AGäl=�UCB�;xåfAQHO;>=+AGFK?8AGaxãQHY?8\>d�eD?
U3\SB�;DI�HE;>Ij?+\>ANaSB�?3B�åSB�=+AN=@?8F+eDUG?8eDF+A^;>d�FQB�; g�B�áOI�d�F+HY?8\>äçd�ctA�F+B�?8HO;>Ijd�;�HO?�m

D
B

by ST
R

U
C

T
U

R
E

by C
O

N
T

E
N

T
(hard-w

ired approach)
(im

plem
ented in M

-C
H

IPS)

algorithm
ic level

on database level,
hands on com

plex 
task to the

deals w
ith com

plexity

standardized access
for analysis

U
SE

R

A
L

G
O

R
IT

H
M

S

à»\�e>è�hférêKå gkë�d�ì í8îGì í8ïxoÛðOälcDáEî�äxî�ì í8é�í8ðOd�ìya>î�é�áEè»ãQðOí+\�í+\>î^ë�d�äxc>áEî�`MðOí<gyî�mÆñDm�d�_�î6`Mctî�ò+ðOälîGì ísé�ì>ì>d�í8é�o
í8ðOd�ì>è�é�áEòKîCé�aMg	é�íÐí8\DîsaSé�í8é�åSé�èKîbáEî6ó�îGá�m¾ôõíÐc>ò+d0óVðEa>îGè»é�è@í3é�ì>a>é�ò+a>ðOö�îGayc>áWé�í+_Jd�òKä÷_Jd�òvé�áOñ�d�òKðOí8\DälèZøùãQ\>ðEë3\
älé0g	åfîNëGd�älcDáEî6`yî�ì>d�e>ñ�\kãQðOí8\Dd�eDí»í8\>é�íQí3é�èKâDú�m

û�ü



experimental annotations: DEFINITIONS

annotationheadings
heading1no|heading1                     |heading2no|heading2         |heading3no|heading3                
−−−−−−−−−−+−−−−−−−−−−−−−−−−−−−−−−−−−−−−−+−−−−−−−−−−+−−−−−−−−−−−−−−−−−+−−−−−−−−−−+−−−−−−−−−−−−−−−−−−−−−−−−
         1|common_annotations           |         1|array            |         1|−                       
         1|common_annotations           |         2|hybridisation    |         2|RNA_preparation         
         1|common_annotations           |         2|hybridisation    |         3|labeling                
         1|common_annotations           |         2|hybridisation    |         4|hybridisation_conditions
         1|common_annotations           |         2|hybridisation    |         5|stringency_wash         
         1|common_annotations           |         2|hybridisation    |         6|detection               
         1|common_annotations           |         3|sample           |         7|−                       
         2|organism_specific_annotations|         4|genotype         |         8|−                       
         2|organism_specific_annotations|         4|genotype         |         9|−                       
         2|organism_specific_annotations|         4|genotype         |        10|auxotrophic_marker      
         2|organism_specific_annotations|         5|growth_conditions|        11|−                       
         2|organism_specific_annotations|         6|medium           |        12|−                       
         2|organism_specific_annotations|         6|medium           |        13|C_source                
         2|organism_specific_annotations|         6|medium           |        14|additive                
(14 rows)

annotations
lastheadingno|ano|nextano|annotation              |vno|nextvno|value                           
−−−−−−−−−−−−−+−−−+−−−−−−−+−−−−−−−−−−−−−−−−−−−−−−−−+−−−+−−−−−−−+−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
            1|  1|      2|array_source            | 10|     11|self_made                       
            1|  1|      2|array_source            | 11|     12|genome_systems                  
            1|  1|      2|array_source            | 12|     13|clontech                        
            1|  1|      2|array_source            | 13|     14|research_genetics               
            1|  2|      3|array_series            |  0|      0|[]                              
            1|  3|      4|array_individual        |  0|      0|[]                              
            1|  4|      5|array_support           | 14|     15|nylon                           
            1|  4|      5|array_support           | 15|     16|polypropylene                   
            1|  4|      5|array_support           | 16|     17|glass                           
            1|  5|      6|spotted_material        | 17|     18|PCR                             
            1|  5|      6|spotted_material        | 18|     19|colonies                        
 ...
           13| 50|     51|galactose               |  0|      0|[%]                             
           13| 51|     52|ethanol                 |  0|      0|[%]                             
           13| 52|     53|glycerol                |  0|      0|[%]                             
           14| 53|     54|temporary_additive      |121|    122|H2O2                            
           14| 53|     54|temporary_additive      |122|    123|NaCl                            
           14| 53|     54|temporary_additive      |123|     −1|none                            
           14| 54|     55|concentration           |  0|      0|[mM]                            
           14| 55|     −1|incubation_period       |  0|      0|[min]                           
           12| 48|     49|base                    |118|    120|SDC                             
(135 rows)
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hybridisation

RNA_preparation

8 - material_source 21 - fresh

9 - preparation_of_total_RNA 24 - trizol

10 - preparation_of_PolyA+ 27 - none

labeling

11 - amount_of_RNA microgram

40 - amount_of_cDNA microgram

12 - enzym 31 - superscript

13 - priming 34 - oligo_dT

14 - nucleotide 38 - dCTP

ARABIDOPSIS experiment annotation
10-4-2001

Common annotations were compiled by Nicole Hauser, Judith Boer, Rosa Arribas, Frank Diehl and
have been checked for MIAME2 compliance. 

Organism specific part by Marcel Scheideler and Nikolaus Schlaich, who considered the complete list to
satisfy MIAME2 standard. 

References, images (tiff format), a list of array elements incl. controls (including gene/clone IDs, array
location, descriptions and functional catalogue entries for each spot) as well as normalization strategies
and algorithms are not included here but will be available in the results section or directly from the
authors. 

common_annotations

array

1 - array_source 10 - self_made

2 - array_series

3 - array_individual

4 - array_support 14 - nylon

67 - array_support_width mm

68 - array_support_length mm

41 - array_surface_chemistry 117 - unknown_positive_charge

42 - support_manufacturer 121 - Hybond

43 - Hybond_support_brand 127 - non_Hybond

44 - Pall_support_brand 129 - non_Pall

45 - Corning_support_brand 131 - non_Corning

46 - TeleChem_support_brand 133 - non_TeleChem

5 - spotted_material 17 - PCR

69 - spotted_material_property 200 - single_stranded

70 - number_of_elements_on_array_(without_duplicates)

71 - elements_spotted_as 202 - single

47 - spotted_material_purification 136 - non

48 - spotting_buffer 140 - 1.5M_NaCl_0.5M_NaOH

49 - spotting_robot 146 - SDDC-2_ESI

50 - spotting_pins 151 - solid

51 - relative_humidity 154 - defined

52 - relative_humidity %

53 - temperature 157 - defined

54 - temperature deg.C

55 - postprocessing 160 - neutralizing_by_1.5MNaCL_0.5MTrispH7.5_1mMEDTA

6 - readfile

7 - array_hybridisation

hybridisation

RNA_preparation

8 - material_source 21 - fresh

9 - preparation_of_total_RNA 24 - trizol

10 - preparation_of_PolyA+ 27 - none

labeling

11 - amount_of_RNA microgram

40 - amount_of_cDNA microgram

12 - enzym 31 - superscript

13 - priming 34 - oligo_dT

14 - nucleotide 38 - dCTP

56 - nucleotide_removal 169 - G50_Pharmacia

15 - label 40 - 33P

66 - days_from_calibration_date_applicable 193 - yes

38 - days_from_calibration_date d

16 - label_incorporation_rate %

17 - total_activity cpm

hybridisation_conditions

18 - buffer 44 - 0.5M_Na_phosphate_pH7.2_7%_SDS

57 - prehybridization_without_target 176 - no

19 - competitors 49 - none

75 - hybridisation_device 211 - water_bath

76 - hybridisation_instrument 213 - hybridisation_bottle

20 - hybridisation_temp deg.C

21 - buffer_volume ml

58 - coverslip_used 178 - no_(enter_size_0)

59 - coverslip_size mmxmm

22 - hybridisation_length h

stringency_wash

23 - wash_buffer 54 - 0.1xSSC_0.1%SDS

24 - times

25 - wash_length min

26 - temperature deg.C

detection

60 - exposure_time_applicable 180 - yes

27 - exposure_time h

28 - measuring_device 58 - MD_storm860_phos

72 - scanning_software 205 - Fuji_Image_Reader_FLA3000_3000G_V1.0

73 - spacial_resolution microm

61 - pixelsize micromxmicrom

62 - PMT_setting_applicable 184 - no(enter_0%)

63 - PMT_setting %

64 - laser_power_setting_applicable 186 - no(enter_0%)

65 - laser_power_setting %

29 - imaging_software 64 - AIS

30 - background_correction 69 - none

31 - spot_detection 74 - all_spots

74 - spot_dimension_(diameter) microm

32 - spot_size 76 - fixed

33 - intensity_measurement 78 - highest_value_in_spot_centre

sample

34 - organism 81 - Saccharomyces_cerevisiae

submission

35 - date_of_entry_day

36 - date_of_entry_month

37 - date_of_entry_year

39 - experimentator 104 - bastuk

organism_specific_annotations

genotype

3035 - ecotype 3010 - Landsberg_erecta

transgenes_ordered_by_no_in_y1_genes

3036 - genetic_variation 3015 - WT

3037 - transgene no_in_y1_genes

3038 - 2nd_genetic_variation 3015 - WT

3039 - 2nd_transgene no_in_y1_genes

3040 - 3rd_genetic_variation 3015 - WT

3041 - 3rd_transgene no_in_y1_genes

3042 - 4th_genetic_variation 3015 - WT

3043 - 4th_transgene no_in_y1_genes

3044 - 5th_genetic_variation 3015 - WT

3045 - 5th_transgene no_in_y1_genes

markers_transposons_tags

3113 - active_transposon 3098 - no_transposon

growth_conditions

3107 - experimentator_growth_conditions 3091 - schlaich

field

3052 - begin_after_germination d

3053 - end_after_germination d

3054 - soil 3032 - loamy

greenhouse

3055 - begin_after_germination d

3056 - end_after_germination d

3057 - soil %

3058 - sand %

3059 - compost %

3060 - perlite %

3061 - vermiculite %

phytochamber

3062 - begin_after_germination d

3063 - end_after_germination d

3108 - light_per_day h

3109 - light_intensity mol/m2/s PAR

3110 - light_source 3092 - bulb

3111 - day_temperature deg.C

3112 - night_temperature deg.C

in_vitro

3065 - begin_after_germination d

3066 - end_after_germination d

3067 - culture 3036 - solid

3068 - light 3039 - autophototroph

3069 - saccharose mM

3070 - vitamine_B5 mM

3072 - light_per_day h

3073 - light_intensity mol/m2/s PAR

3074 - light_source 3041 - bulb

3075 - day_temperature deg.C

3076 - night_temperature deg.C

treatment

3106 - experimentator_treatment_and_sampling 3090 - schlaich

mechanical_stress

3077 - wounding_type 3043 - not_applicated

3078 - wounding_where 3046 - not_applicated

3079 - wounding_amount mm

auxins

3080 - IAA_delivery 3049 - not_applicated

3081 - IAA_period_begin_after_germination d

3082 - IAA_period_duration d

3083 - IAA_periodicity 3056 - continous

3084 - IAA_application_begin_after_dawn h

3091 - IAA_concentration mM

3085 - 2_4_D_delivery 3058 - not_applicated

3086 - 2_4_D_period_begin_after_germination d

3087 - 2_4_D_period_duration d

3088 - 2_4_D_periodicity 3065 - continous

3089 - 2_4_D_application_begin_after_dawn h

3090 - 2_4_D_concentration mM

cytokinins

3092 - benzyladenine_delivery 3067 - not_applicated

3093 - benzyladenine_period_begin_after_germination d

3094 - benzyladenine_period_duration d

3095 - benzyladenine_periodicity 3074 - continous

3096 - benzyladenine_application_begin_after_dawn h

3097 - benzyladenine_concentration mM

pathogens

3098 - bacteria_application_preparation 3076 - water_sprayed_1h_before

3099 - bacteria_application 3079 - twothird_of_abaxial_leaf_surface_inoculated

3100 - bacteria 3081 - pseudomonas_syringae_pv_tomato_virulent

3101 - bacteria_titer cfu_per_ml

sampling

when

3102 - after_germination d

3103 - after_dawn h

3104 - exact_timepoint_after_treatment min

what

3105 - organ 3084 - leaf

markers_transposons_tags

3113 - active_transposon 3098 - no_transposon

growth_conditions

3107 - experimentator_growth_conditions 3091 - schlaich

field

3052 - begin_after_germination d

3053 - end_after_germination d

3054 - soil 3032 - loamy

greenhouse

3055 - begin_after_germination d
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