
    

 
!"##$%&%'()$*+,-.*/*+$01*23)&4%5.*63%*7$01*23)&4%5*20'8,8(%9*07*)*/&&*(3,2:*40508,$,2)(%*-$)88*
#$)(%*-$"%9*,'(0*(3%*40((0&*07*)*"',705&$;*9%%#*-500<%*&,$$%9*,'(0*)*=$%>,-$)8*4$02:?*)'9*)'0(3%5*
-$)88*8$,9%*1,(3*#5%@8%%9%9*2%$$8.*63%*(10*#$)(%8*1%5%*3%$9*(0-%(3%5*1,(3*825%18*)'9*)*=$%>,-$)8*$,9?*

8%#)5)(%9*4;*)*"',705&*(3,2:'%88*5%2()'-"$)5*8,$)8(,2*8#)2%5*AB2B)8(%5C.*D8*)*5%8"$(?*)*7$01*23)&4%5*
AE.F*2&*$0'-*>*/.F2&*1,9%*>*/EGH&*3,-3C*1)8*25%)(%9.*+$01*,'$%(8*)'9*0"($%(8*1%5%*20''%2(%9*(0*
2;$,'95,2)$*5%8%5<0,58*,'*(3%*=$%>,-$)8*4$02:.*D*F&&*(3,2:*40508,$,2)(%*-$)88*4$02:%9*%)23*07*(3%*
2;$,'95,2)$*5%8%5<0,58*,'*(3%*&,99$%?*)'9*8%#)5)(%9*(3%*7$018*(0*)'9*750&*(3%*(10*#05(8.*=$)8(,2*
("4,'-*A3,-3@(%&#%5)("5%*8,$,20'%*5"44%5*807(*("4,'-?*/.EI&&*JK?*L./M&&*NK?*B2B)8(%5C*

20''%2(%9*(3%*,'$%(*#05(*(0*0'%@9,5%2(,0'*8;5,'-%*#"&#*AO)5<)59C*)'9*(3%*0"($%(*#05(*(0*(3%*1)8(%*
20$$%2(,'-*40(($%8.**

Supplementary Material (ESI) for Integrative Biology
This journal is (c) The Royal Society of Chemistry 2010

 



      

 
!"##$%&%'()$*+,-.*/0*12)3)4(%3,5)(,6'*67*7$68*42)&9%3.*:0*!,&#$,7,%;*7$68*&6;%$<=*(2%*<(%);>?<()(%*
@%$64,(>*)';*46'4%'(3)(,6'*#367,$%<*)3%*<268'*763*(2%*7$68*42)''%$*)(*7$68*3)(%*67*AB$C&,'*D/.*E)()*
8%3%*4)$4"$)(%;*763*(2%*;,77"<,6'*46%77,4,%'(*EE6DFG.HGDIJ?K*4&/C<=*7$",;*@,<46<,(>*LFIJ?GM)N<=*

7$",;*;%'<,(>*OFIJGP-C&G=*)';*,'$%(*46'4%'(3)(,6'<*1E6DFI'-C&$F*/./QDIJ?I/&6$C&$*)';*
1E6DFJ'-C&$F*J.*R0*!%#)3)(,6'*67*1)$4%,'*<(),'*,'*(2%*7$68*42)''%$*)(*(2%*7$68*3)(%<*67*AB$C&,'*D*

/.*E)()*)3%*763*(2%*;,77"<,6'*46%77,4,%'(*67*1)$4%,'*E1)$4%,'F/.KNIJ?K*4&/C<=*)';*,'$%(*
46'4%'(3)(,6'<*67*1)$4%,'*1SF/BT*)';*1?FJ=*;,77"<,6'*46%77,4,%'(*67*+$68*;,3%4(,6'*,<*$%7(*(6*3,-2(.*

U3,-,')$*&)-',7,4)(,6'0**IJJV.*!4)$%*9)30*I&&.**

Supplementary Material (ESI) for Integrative Biology
This journal is (c) The Royal Society of Chemistry 2010

 



 
    

 
!"##$%&%'()$*+,-.*/0*123*4%#%'4%'(*25(%2-%',6*4,77%8%'(,)(,2'*,'*7$29*6:)&;%8.*<=*6%$$5*9%8%*

6"$("8%4*,'*25(%2-%',6*4,77%8%'(,)(,2'*&%4,"&*,'*)*#%87"5%4*7$29*6:)&;%8>*)(*)*7$29*8)(%*27*?@$A&,'*
3B>*728*/*9%%C5.*D&)-%5*5:29*E2'*F255)*5(),','-*27*6)$6,"&*4%#25,(,2'*728*5%$%6(%4*62'4,(,2'50*GHI>*
HBJ*K%87"5,2'*&%4,"&*9,(:*123*I'-A&$*G(2#J*A*I'-A&$*G;2((2&JL*GMI>*MBJ*K%87"5,2'*&%4,"&0*123*
N'-A&$*G(2#J*A*I'-A&$*G;2((2&JL*G<I>*<BJ*K%87"5,2'*&%4,"&0*123*N'-A&$*G(2#J*A*N'-A&$*G;2((2&J.*
GH/>*M/>*</J*D'(%'5,(O*27*6)$6,"&*5(),','->*2;(),'%4*;O*#22$,'-*8%#%)(%4*%3#%8,&%'(5*G'P?*#%8*

62'4,(,2'J.*Q:%*5(),','-*27*(:%*4%#25,(%4*6)$6,"&*,5*%3#8%55%4*)(*(:%*8)(,2*27*(:%*'28&)$,R%4*5"&*27*
5%-&%'(%4*GSN.BT&&J*,&)-%*,'(%'5,(O*)'4*(:%*&,',&"&*,'(%'5,(O*)$2'-*(:%*O*)3,5*G(:%*9,4(:J*27*
(:%*6:)&;%8.*1)()*9%8%*#826%55%4*"5,'-*U)($);*VBNNW*#82-8)&.*+$29*4,8%6(,2'0*$%7(*(2*8,-:(.*!6)$%*

;)80*I&&**

Supplementary Material (ESI) for Integrative Biology
This journal is (c) The Royal Society of Chemistry 2010

 



 
    

 
!"##$%&%'()$*+,-.*/0*12%*%33%4(*53*3$56*7)(%*(5*58(%5-%',4*9,33%7%'(,)(,5'.*:0*;5'*<588)*8(),','-*53*
(2%*3$",9,4*42)''%$=*)(*3$56*7)(%*53*>?$@&,'*AB.*C%73"8,5'*&%9,"&0*D5A*E'-@&$*F(5#G*@*H'-@&$*
FI5((5&GJ*K0*;5'*<588)*8(),','-*53*(2%*3$",9,4*42)''%$=*)(*3$56*7)(%*53*E.>?$@&,'*AB.*C%73"8,5'*

&%9,"&0*D5A*E'-@&$*F(5#G*@*E'-@&$*FI5((5&GJ*L0*;5'*<588)*8(),','-*37)-&%'(*53*(2%*3$",9,4*
42)&I%7=*)(*3$56*7)(%*53*M?$@&,'*AB.*C%73"8,5'*&%9,"&0*D5A*E'-@&$*F(5#G*@*E'-@&$*FI5((5&G.**

Supplementary Material (ESI) for Integrative Biology
This journal is (c) The Royal Society of Chemistry 2010

 



      

 
!"##$%&%'()$*+,-.*/0*1%$$*2,3(4,5"(,6'*)'2*7!8*3(),','-.*90*8:)3%*;6'(4)3(*,&)-%*6<*;%$$*2,3(4,5"(,6'*
,'*<$",2,;*;:)''%$*)<(%4*=*>%%?3*63(%6-%',;*2,<<%4%'(,)(,6'*)(*<$6>*4)(%*6<*@A$B&,'*CD.*8%4<"3,6'*

&%2,"&0*E6C*F'-B&$*G(6#H*B*@'-B&$*G56((6&H.*70*7!8*3(),','-*6<*(:%*;%$$3*)<(%4*=*>%%?3*#)((%4'%2*
63(%6-%',;*2,<<%4%'(,)(,6'*,'*<$",2,;*;:)''%$*)(*<$6>*4)(%*6<*@A$B&,'*CD.*8%4<"3,6'*&%2,"&0*E6C*
F'-B&$*G(6#H*B*@'-B&$*G56((6&H.*7!8*3(),','-*6<*(:%*;%$$3*)<(%4*=*>%%?3*#)((%4'%2*63(%6-%',;*

2,<<%4%'(,)(,6'*,'*<$",2,;*;:)&5%4*)(*<$6>*4)(%*6<*IA$B&$*CD.*10*8%4<"3,6'*&%2,"&0*E6C*F'-B&$*G(6#H*B*
@'-B&$*G56((6&HJ*E0*8%4<"3,6'*&%2,"&0*E6C*@'-B&$*G(6#H*B*@'-B&$*G56((6&HJ*+$6>*2,4%;(,6'0*$%<(*(6*

4,-:(.**

Supplementary Material (ESI) for Integrative Biology
This journal is (c) The Royal Society of Chemistry 2010

 


