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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
and

diauxic shift
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d f$c�b j$e+cEe$t)��e$j$b�g$s�b v)j+v1d jon c�n f$v)u
g$s�b v)j+r
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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$c
q j>c�h)r3t)e$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$~ ��{)�)© } c
q q

a 
v)j�q d km~ �){�©){ } c1q q

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

a
c)h�r

β
~$|\�$v)j/h�t)�V��j$n�g$s�b n c)h)eo�Vj$�V��n c)h)j/c�h)rVeog�q t)�
q j/� � yoe/r)g$joe/h)g$b�c�r)rVt�lVb g

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$d h�i�goh
q u/b v�g$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�$v)j
h)t��V�)j$n�g$s�b n c�h)e$f$n$d l)b e+s g$n�b v)j�g$b v�j$n�e$b n t)fob t�n c
q�f�q c)e$eoj$e�n j$s$q j$f$b e+b v�j�c)��g$t)h�b�g$s�e$b n t)f$b t�n j��Vc)b fov)j$e�b v�c)b�f$g$t1q r��)j+s got)h�r��Vd b vEb v)j���¯�¬�|��/g$n j�r�j$b c
d q j$r�eob c)b$d e$b$d foe�f$c�h��)j�s got)h)r
c)b�g$t)n��1j$�)e�d b j/v�b b l1² ³ ³ �1d g�d h�s g�| �V�)�1| umc1q j�| jor)t)³ i�j$h)go�Vj$³ j$kml�n j$e$e�d g$h1|m�)���)n j$��d c�b$d goh)e�²\� � y$e$��g$l)johVn j$c)r1d h�iVs n c)�Vjoe$´)��¯+¬o�)��n gob j�d hV¯�c�b c�¬$c�h)µ�|

¶�·)¸)¹�º$»$¼$½o¾ ¿ ¾ ¼$¾ ¿ À\½$Á\Â)Ã�Ä Å Æ�Ç È�Ä É\Ê Ë$ÌoÈ)Í Å�Î$Ï$ÐoÑ$Ò$Ñ$Ó)Ñ$ÔoÕÖØ×$ÙoÚmÛ Û ¶¦¼o½$Ð$Ü$Á ÝmÁ�ÉmÄmÃ�Í Å�Þ ÎoÑ$Ñ$ß$à)á)À\¶ Ù$â Ú\ã$Ú ½$äm¿ å Ú ¿ æ Ú ½$¾ ¿ ç ¿ è\¼$¾ ¿ À\½¦À\ç
è ÚmÛ Û è\é è Û Ú\ê â Úmë » Û ¼o¾ Ú æ ëoÚ ½ Ú ä�À\ç)¾ ã$Ú é Ú ¼$ä\¾ × ¼$è\è ã ¼ â À\¶�é è Ú ä
è Úmâ Ú å\¿ äm¿ ¼ Ú�ì é�¶�¿ è â À\¼ â â ¼$é ã é ì$â ¿ æ$¿ í ¼o¾ ¿ Àm½$Á\î
È)Í Å Æ
Ç È�Í Å$ï)ÉmÍ Í�Ñ$Ð
Ò$ðoñ$Ò$Ó)Ò$ð$Ñoñ

òØó ÚmÛ ¿ ½$ämô\é Ð × Á ¹$Á$¼o½$æ × ¼$¶�ä\Àm½$ÐoõmÁ ö)Á$Þ Î$ÑoÑ$Ñ$à)÷ Û À ì ¼ Û$â Ú ä Ù Àm½$ä Ú À\ç× ¼$è\è ã ¼ â Àm¶�é è Ú ä
è Ú\â Ú åm¿ ä\¿ ¼ Ú ¾ À�¼$½�¼ Û ô\é Û ¼$¾ ¿ ½ ë ¼ ëoÚ ½o¾ Á\ø$ù È�ÊmÅ Â(Ã�Ä Í Åú Ê Ã�û$Å ü�Ê\Ç Åoý)Å ü�Å ú Å�ÑoÏ$Ð$Î$Ôoß$Ï$Ó)Î$Ô$ÑoÎþ ¸)¿ Ú\ã$â ä\Ð$á)Á$¼$½$æ�ÜoÀ Û Û Ú ¾ Ð$¸)ÁoÞ Î$Ñ$ÑoÑ$à × é ½ Ú\ÿ Ù$â Ú ämä\¿ À\½ ë$â À\» Ù ä
¿ ½Ú »$ô\¼ â é À\¾ Ú ämÁ#Â(Ã�Ä � ù\É�Ô��$ð$ÐoÔ$ß$Ò$Ó)Ô$ß$ñ

����Ú���Ú ämÐ	�(Á 
�Á�É\ÄmÃ�Í Å�Þ Î$ÑoÑ$Ñ$à ��� Ü ×�
 ¼�æ$¼o¾ ¼ ì ¼oä Ú ç À â)ë$Ú ½$À\¶ Ú ä
¼$½$æÙ$â À\¾ Ú ¿ ½�ä Ú ºo» Ú ½oè Ú ämÁ\Â��oÊmÍ ÉmÇ Ê ú Ê\Ç û ���
É �)Å�ðoñ$Ð$Ô$Ô$Ó)Ôoß
��� �)Àmæ ëoÚ ä\Ð$Ü$Á �$Á�É\ÄmÃ�Í Á$Þ Î$Ñ$ÑoÑ$à)Ý ãoÚ��$Ú ¼$äm¾)Ü â À\¾ Ú À\¶ Ú ö)¼$¾ ¼ ì ¼$ä Ú

Þ � Ü$ö)à 
 ¼�¶�Àmæ Ú\Û ç À â ¾ ãoÚ À â ë ¼$½$¿ í ¼$¾ ¿ À\½¦¼o½$æ Ù$â Ú ä Ú ½$¾ ¼o¾ ¿ Àm½�À\çë$Ú ½$Àm¶ Ú\ê � ¿ æ Ú ç »$½$è\¾ ¿ Àm½$¼ Û æ$¼$¾ ¼$Á\Â��$Ê\Í É\Ç Ê ú ÊmÇ û ���
É ��Å�ð$ñ$Ð$Ï$ÑoÓ)ñ$Ò



Outlook �����������
	���	��
����� � �������
������� � ��� !��"���
#$�
��!%�'&�� �$( !����
( � )*� �'� !��

�,+ -/.0�%�'!�1
&��32
4�4
4
576,!�( 8
9:&�;�<
5>=0!�?>;�4@BA C

DEDGF HJI KML HMN O%P%Q
R%S T%U%UEV%W X%Y%L L HMI O%K[ZJ\ ]%I ZJL HJN OE^ \ ZM_ `�a%KJY%b%H[N O�HMN b%c%Ld N eMI ZJf%N Y%_%b%HJO%Z d HMKJg%Y�eJZ d ]%I HMc%HJO%KJN hJH[KJL I aEeML a%I Y%_EeMHJO%KJa%KMRi%j k l mJn o%prq%q PEs%T%V%t s qEuDEvGw YEO%KMHJO%P%x R%YEO%`�F HMI KML HJN O%P%Q[RES y%z%z%zEW {%O%Y%_ | KMN K[ZJ\ L c%H[| HJY%KJLL I Y%O%KJeMI N ]%L Z d H[}�N L c�f%I ZJY%`�KML I a%eJL a%I Y%_%Y%O%`�\ a%O%eJL N ZMO%YE_eJY%L HJb%ZJI N HJKJg%eMcEY%I Y%eJL HJI N ~ N OEbrcEN b%cE_ |�HM� ]%I HMKJKJHM`�]%I ZML HJN O%KMRJ�
�%�J� mMn �

� � n � p[�
m p � yEV%P%T u VET%t T u V%VDE��� HJb%| N PE� R%Y%O%`�F HJI KML HMN O%P%Q
R%S T%UEU%U%W �McEH[I HJ_ YEL N ZMO%KJc%N ]�f%HML }�HJHJO]%I ZML HMN O�KML I a%eJL a%I H
Y%O%`�\ a%OEeML N ZJO%g%Y�eJZ d ]%I HMc%HJO%KJN hJH[KJa%I hJHJ|}�N L c�Y%]%]%_ N eJY%L N ZJO�L Z[L cEH[| HMYEKML b%HJO%Z d HMRJ� � �[k � � �
n k � � y%VEV%PT uE� t T%� uD%�G{%_ L KJeJc%a%_ P%�%R �MR mJlM� � � S T%UEU � W F Y%]%]%HJ`�� �M{E�%�[Y%O%`�XE�%� ^ � �J{%�%�Jg%Y

OEHM}�bEHMO%HJI YEL N ZMO�ZJ\*]EI ZJL HMN O�`%Y%L Y%f%Y%KJH[KJHMY%I eMc�]%I ZMbEI Y d KJRM�
�%�J� mMn �� � n � p[�
m p � y%s%P q%q V%U%t q%u zEyD%�G� I Y%}�N `%PE{%R%Y%O%`�F HJI KJL HMN O%PEQ[R%S y%zEz%z%W {�f%Y%| HJKMN Y%O�KJ| KML H dN O%L HMb%I Y%L N O%b�HM� ]EI HMKJKJN ZJO�`%Y%L Y�}�N L c�KMHJ�%a%HJO%eJH[]%Y%L L HMI O%K[\ ZJI_ ZJeMY%_ N ~ N O%b�]%I ZML HMN O%KJg%eJZ d ]%I HMc%HJO%KJN hJH[Y%]E]%_ N eJY%L N ZMO�L Z
L c%H[| HJY%KJLbEHMO%Z d HJRJ� � �[k � � �
n k � ��q �%z%PET%z �%� t TEz%U q
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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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