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Genome-wide analysis relating expression
level with protein subcellular localization
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Nucleus

1.7 0.28 0.46

Cytoplasm

14.4 0.26 0.71

Endoplasmic
reticulum

3.2 0.26 0.45

Golgi

2.8 0.40.27

Mitochondria

2.0 0.570.24

Membrane

2.4 0.50.27

Extracellular

7.5 0.69 0.76

 Absolute expression
(copies per cell)

Expression ratio
  fluctuations in

cell cycle
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a)b c)b$d e$b$d f$e3g$hIi)j$h�j3j$kml)n j$eoe�d g$hpn j�q c)b j$rpb g3s t�h)f$b$d g$h�cqSc�h)rpe$b n t�f$b t)n c1qSf$c�b joi)g$n$d j$e:d hpc)h�cq g$i�u>b g3b v)j3l�n j$e$j$h�b c)b$d g$hpn j�q c)b$d h)ipjokml)n j$eoe�d g�hpb g:q g$focq d wmc�b$d gohxd hIy�d i�t)n j$e3zpc�h)rp{1|
} c)~����$j$n c�i)j+j$kml�n joe$e�d g$hIq j$�$j�q e+g$s�i)j$h�j$eKd hEe$j�q jof$b j$rE��� �)a } � j$s$|m�)~�foc)b j$i�g$n$d joe�|��$v�j+b n joj���j�q g$�Ib v�j��$� c)k�d eKd h)rd f$c�b j$e+cEe$t)��e$j$b�g$s�b v)j+v1d jon c�n f$v)ug$s�b v)j+rd s s j$n j$h)b�f�q c)e$e�d s$d f$c�b�d g$h�e�|
y$g$n�j$kmc)�Vl1q jo��d b�e$v)go�e+v)go�Icq q�umj$c�e$b�l�n gob j�d h)e+v)c)�oj�c�e�cEe$t��)e$j$b�� joh)j$n i�u�l)n gor)t)fob$d g$h1��l)n g$b j�d h�e�c�h)rEv)g$��b v)j$e$jo��d hEb t)n h��(v)c��$j�eot)�)eoj$b e�c)e$e$gof�d c)b j$rE�Vd b vEi1q umfog�q u\e�d e+c)h�rEb v�j��o���
f$umf�q j�|\�$v�j1��� c)k)d e/r1d e$lq c)ume>b v)j/c��$j$n c)i�j/j$k\l)n j$e$e�d goh�q j$�$j�q e/s gon�b n c�h)e$fon$d l�b e/c)eoe$g$f�d c)b jorV�Vd b v�j$c�f$vVn j$eol)j$fob$d �oj/f$c)b joi)g$n u)|\�/j/c�h)cq ume$jorVh1d h�j/r)c�b c)e$job e)� � � � � � � ��j$c)f$v�n j$l)n joe$j$h�b jorV��u
rd s s j$n j$h)b1eoum�V�)g�q e�|o�$v�jVf$g�q t)��h)eVn j$l�n j$e$j$h�b1b v�jVc)�oj$n c)i�j$eVg$s1cq qor)c�b c�e$j$b e�|$�$v�jVb g$b cqoh)t��V�)jongos� � y$e�d h�b v)j�r)c)b c�e$j$b1�)u/��g�q e$b j$i�j� $¡1¢)£ | ��f�q c�e$e�d s$d j$r���u+��� ��a�d e�{)¤)¥�z } � cq q
f�q c)e$e�d s$d j$r1� ~$|S�$v�j�h)t��V�)jon¦g$s¦b n c)h)eof$n$d l)b e�s g$n¦b v�j�g$b v�j$n¦f$c�b joi)g$n$d j$e:d e3¥)z){ } b n c)h)eol)g$n b ~ �7¥){�z } b n c)h�e$f$n$d l)b$d g$h)~ �7§�z)¨ } l�n g$b j�d h�eoumh)b v)joe�d eo~ ��z��)© } n�d ��g$e$g$�Vc1qSl)n g$b j�d h)eo~ ��§�¥ } b �oª �
e$umh)b v�j$b c)eoj$e$~ ��{)z)© } j$h)jon i�um~ �){�« } iq umf$g�q ume�d eo~�c�h)r�z)� } �$���Vfoumf�q j$~$| } ��~+¬og$k)� l1q gob e/g$s�b v)j/jokml)n j$e$e�d goh�q j$�$j�q\rd e$b n$d �)t�b$d goh)e/s g$n�e$j�q jof$b j�rV��� �)a�f$c)b joi)g$n$d j$e�|\�$v�j/�)g$k�� lq g$b e/c)n j/c�i)c1d h
i)j$h�j$n c)b jor�s gon�b v�j>r)c)b c�e$j$b7�)u¦��g�q eob j$i)j� $¡7¢)£ | ��c)h�r�e$v�g$�b v�j>e$c)�Vj>r1d eob n�d ��t)b$d g$h�l)c�n c)�Vj$b jon e>c�e�d h�y�d i�t)n j>{)c1| } f$~7�)�oj$n c)i)j>jokml)n j$eoe�d gohq jo�$j�q e>g$s7l)n g$b j�d h�e�d h���n g$c)r�e$b n t�f$b t)n c1q
f�q c)e$eoj$e�|#y$g$n7eob n t�f$b t)n c1q\f�q c�e$e�d s$d f$c)b$d g$h3�j�l)n j$r1d fob jor)��c)e�r)j$e$fon$d ��j$r�l�n j$��d g$t�e�q u�� � ��b n c�h)e$��j$�V�)n c�h)j>eoj$i)�Vjoh)b e�d h�b v�j>umj$c�e$b7i)joh)g$�Vj�t)e�d h)i3c�v�umr)n g$l�c)b v)u¦eof$cq j>c�h)r3t)e$j$r3�)a1� �
�q c)eob � �Eb g�s$d h�r®�Vc)b f$v�j$e�g$sKb v)j�umj$c�e$b3i�j$h)go�Vj��Ed b v®�)¯/¬�e$b n t�f$b t)n j$e�|�y$g$nKb v)j�r)c�b c)e$job3��up��g�q e$b j$i�jx $¡K¢)£ | �Eb v)j�h�t)�V��j$n3gos3b n c)h�e$f$n$d l)b e°d h®j$c)f$v®foc)b j$i�g$n upc�n j�±)©)©
} b n c�h)eo�Vj$�V��n c�h)j$~ ��¤)¥�¤)§ } e$g�q t��q j$~ ��{)�)© } cq q
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v)j�q d km~ �){�©){ } c1q q

b 
eov)j$job ~ ��c)h�rV¥)¨�z } ��d kmj$r

a
c)h�r

β
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b v)j�f$g$�Vl1q job jVh�t)�V��j$n1g$s¦� � y$ed h�b v)j�umj$c�e$b1i�j$h)go�VjV��j$f$c�t)e$j��1jVc�n jVf$goh)e�d r)jon$d h�i�gohq u/b v�g$e$j�� � y$e�b v)c)b¦f$c)h��)j�c)eoe�d i)h)jor�b g�j�d b v)j$n¦f$c)b joi)g$n u/�Vd b v�v1d i�v�f$g$h)s$d r)joh)f$j�|o�$v)j
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Intron sliding in conserved gene families
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(a)

    CDS          Intron                 Intron         CDS
GAC AAG GAG G-/gtgagtcgag............tcccttgtag/GC ATT CCG CCG  1
GAC AAG GAG GG/gtgcgtgcct............catgctatag/-C ATT CCT CCC  2


(b)

    CDS          Intron      
GGC CTG GAG T/gt--gagtaggc-ctgctggg.....gcta--gaagcaaaacct-gct  1
AGC CAG GAG -/gtgtgagttggcgctcctggg.....gccactgaag-aaaacctggct  2

                                   Intron              CDS
gtgctgggcccagtgacagccagg.....tggcctctcccacccag/-AC CCC ATG CTG  1
gtgctggccccaagga-agccagg.....tggc-tctcc-acccag/TAC CCC ATT GTG  2


(c)

    CDS          Intron      
TTC TCG TCC AG/gtaagatgatggatggcttcatgattatgatgacgtagtagttt...  1
ATC TCT ACC G-/gtaagatgatgaacggcttcatgattatg-----ctagtagttt...  2

                                   Intron              CDS
...ttttttggatgcattaagttgatggg-ttttgctgttcttgcag/-G TTT GGT GCG  1
...ttcttttgatgcatttagctgatgggatttttctgttcttacag/GT CTT GGT GCT  2
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