
TABLE	  S1	  GeneGo	  pathway	  analysis	  elucidates	  networks	  enriched	  in	  each	  cluster	  	  
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A5BC*'&,D$-,ED(+,DEFA5#C*'&,D$(+BJ(5.?$-,ED(+,DE$B('JK(L HO ? ?3.?45/? H30745/. #!=.9$#6\5;J*A4[
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W%%ID&$C&-B*D-&F"J.O5P&C,U&P$GL'*Z,D&- V7 H 230V45/? O3/245/. N(+EC(DI+,D$89$WY5.O$C&G&B'*C9$<MN<H

>I-G+&$G*D'C(G',*DF@,'C,G$*],P&$-,ED(+,DE$,D$'J&$G(CP,*U(-GI+(C$-L-'&% .?1 H 732/45/? 73H045/. 8&'(5(CC&-',D.9$4;;.9$N(5!"#(-&?
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W%%ID&$C&-B*D-&F#J(E*GL'*-,- ??? 2 .3./45/. 73H045/. >[A479$#!=.9$#LZ?Q[!=?R9$[G$E(%%($;WW$)&'(
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G&++I+(C$C&-B*D-&$'*$a,DG$,*D .O 2 23/O45/0 ?3.045/H >&'(++*'J,*D&,D5W9$>&'(++*'J,*D&,D5WA9$>&'(++*'J,*D&,D5WW9$>&'(++*'J,*D&,D5W!
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D&E(',U&$C&EI+(',*D$*X$EC*K'J ?OV 2 .3??45/1 H3?H45/H >&'(++*'J,*D&,D5W9$>&'(++*'J,*D&,D5WA9$>&'(++*'J,*D&,D5WW9$>&'(++*'J,*D&,D5W!

B+(-%($+,B*BC*'&,D$B(C',G+&$*],P(',*D ? ? 23H245/1 031O45/H #Y!?9$#Y!?AO
C&-B*D-&$'*$%I-G+&$,D(G',U,'L V ? 23H245/1 031O45/H #LCIU('&$Z,D(-&9$#=>?

+,B,P$*],P(',*D 7? ? 23H245/1 031O45/H #Y!?9$#Y!?AO
,DX+(%%('*CL$C&-B*D-& 1VH .? 03/V45/1 73/O45/H "Y;19$N!;619$#Y!?9$W@6M9$N(+EC(DI+,D$89$!+BJ($.5(D','CLB-,D9$WY.7;!#9$N(-B(-&529$^>^6H9$#Y!?AO9$!M!S9$N6.0H
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B*-,',U&$C&EI+(',*D$*X$(P(B',U&$,%%ID&$C&-B*D-& .?7 H V3O045/1 .3/H45/? N6O29$N!;619$<!<SH

!"#$%&'(")*+,*-.)&/.,*0.12 34).5 7"*8.). 19:.5;( <8= >()/4#?*@+A(%)2*B#4'*C%)$:(*8.).
W%%ID&$C&-B*D-&FW[@$(+BJ(b)&'($-,ED(+,DE$B('JK(L ?2 V ?31245.H 13H245.. W<A129$W[W09$<"!".9$#>Y9$<"!"?9$c<#.79$<"!".b<"!"?9$<MN<.9$W<A.1
W%%ID&$C&-B*D-&F!D',U,C(+$(G',*D-$*X$WD'&CX&C*D- 1? V 137O45./ 03.045/7 !6!;.9$#=;9$M!<?9$M!<.9$?d51d5*+,E*(P&DL+('&$-LD'J&'(-&9$W@6M9$<"!".9$>]!9$<"!"?

W%%ID&$C&-B*D-&F;*+&$*X$#=;$,D$-'C&--5,DPIG&P$(D',U,C(+$G&++$C&-B*D-& 1O 0 .3/H45/1 O3?245/2 W;[O9$>L6779$WY509$#=;9$"Y;?9$<"!".
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W%%ID&$C&-B*D-&FWDD('&$,%%ID&$C&-B*D-&$'*$;@!$U,C(+$,DX&G',*D ?7 2 .3/.45/2 23?145/H W;[O9$>6!519$;WA5W9$"8=.
W%%ID&$C&-B*D-&FWY5.$-,ED(+,DE$B('JK(L 22 2 03/?45/2 ?3..45/? >L6779$WY509$S&%&$*]LE&D(-&$.9$<"!".

8(G'&C,(+$,DX&G',*D-$,D$N[$(,CK(L- 27 2 732/45/2 ?3HV45/? >L6779$"Y;?9$<"!".9$"8=.
W%%ID&$C&-B*D-&F8(G'&C,(+$,DX&G',*D-$,D$D*C%(+$(,CK(L- 2V 2 V3/V45/2 ?3HV45/? >L6779$WY509$"Y;?9$<"!".

6&U&+*B%&D'F#C*+(G',D$C&G&B'*C$-,ED(+,DE 17 2 .3O.45/H H3V745/? @>W9$M!<.9$<"!".9$<MN<.
W%%ID&$C&-B*D-&F!D',E&D$BC&-&D'(',*D$)L$>SN$G+(--$W ?7 H .3V/45/H H3V745/? S<#V/9$"(B(-,D9$#<>87QY>#OR
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WDX+(%%(',*DFWD'&CX&C*D$-,ED(+,DE ../ ?2 .3?.45?? .3HV45?/ >WN89$W[W">?9$W<A129$W;[O9$W[W109$#=;9$W[W.O9$W<A?/9$[G$E(%%($;W9$W[#$H19$W[W?O9$W[W09$W@6M9$<"!".9$>]!9$#>Y9$<"!"?9$NNY79$W[W229$A8#.9$A8#?9$<"!".b<"!"?9$<MN<.9$W<A.1
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WDX+(%%(',*DFWDD('&$,DX+(%%('*CL$C&-B*D-& .7. .? V3/245/0 ?3/745/2 #Y!?9$W;[O9$;W#=H9$>L6779$8&'(5P&X&D-,D$.9$WY509$;W#=?9$"Y;?9$!#M84NHA9$W#./9$"8=.9$G#Y!?
#C*'&,D$X*+P,DEF;&-B*D-&$'*$IDX*+P&P$BC*'&,D- 0V 0 23?145/2 73.245/H S<#V/9$"*C-,D$89$!"[50$(+BJ($Q1/Z6(R9$A+I'(C&P*],D9$S<#V/$(+BJ(9$4;M.

WDX+(%%(',*DFWY5.?9.19.7$-,ED(+,DE 1V 1 .32045/H ?32.45/? WY5.19$>L6779$WY5.78#9$<"!".9$<"!".b<"!"?
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#C*'&,D$X*+P,DEF[*+P,DE$,D$D*C%(+$G*DP,',*D ..V 0 03VH45/H O3VO45/? S<#V/9$4;M.Y(+BJ(9$!"[50$(+BJ($Q1/Z6(R9$_SY9$S<#V/$(+BJ(9$4;M.

!"#$%&'(")*+,*6@*-#4%(22(2 34).5 7"*8.). 19:.5;( <8= >()/4#?*@+A(%)2*B#4'*C%)$:(*8.).
P&X&D-&$C&-B*D-&$'*$U,CI- .VO H7 .3V145HO ?3V145H2 M!<Y9$c@NVH89$[!>...!9$W[W">?9$W<A129$W;[O9$W[W109$!6!;.9$\8#.9$WY509$#=;9$W[W.O9$>6!519$;WA5W9$M!<?9$!#M84NH[9$4[#9$W<A?/9$M!<.9$?d51d5*+,E*(P&DL+('&$-LD'J&'(-&9$N0*CX.1/9$<"!".9$>]!9$;WA5A9$#>Y9$<"!"?9$!#M84NHA9$N&).9$W#./9$<'(X51/9$#Y$-GC(%)+(-&$.9$A8#.9$"8=.9$A8#?9$<"!".b<"!"?9$66T0/9$W<A.19$";W>1

'LB&$W$,D'&CX&C*D5%&P,('&P$-,ED(+,DE$B('JK(L 7O ?2 13V045?7 231.45?1 M!<Y9$W[W">?9$W<A129$W;[O9$W[W109$!6!;.9$W[W.O9$M!<?9$W<A?/9$W[#$H19$W[W?O9$M!<.9$W[W09$#<>87QY>#OR9$?d51d5*+,E*(P&DL+('&$-LD'J&'(-&9$<"!".9$>]!9$;WA5A9$<"!"?9$c<#.79$A8#?9$<"!".b<"!"?9$<MN<.9$W<A.1
C&-B*D-&$'*$U,CI- H?? ?1 .37745?. V32745.V M!<Y9$A(+BJ(Q,R5-B&G,X,G$(%,D&$A#N;-9$W[W">?9$W<A129$W;[O9$W[W109$>L6779$!6!;.9$#=;9$W[W.O9$>6!519$;WA5W9$M!<?9$W<A?/9$W[#$H19$M!<.9$?d51d5*+,E*(P&DL+('&$-LD'J&'(-&9$>]!9$;WA5A9$W#./9$<'(X51/9$NNY79$W[W229$"8=.9$66T0/

GL'*Z,D&5%&P,('&P$-,ED(+,DE$B('JK(L 2HV H? ?3OH45?. .3/H45.7 c8NS79$M!<Y9$W[W">?9$W<A129$W;[O9$WA[;89$W[W109$>L6779$!6!;.9$WY509$W[W.O9$M!<?9$W<A?/9$[G$E(%%($;W9$W[#$H19$W[W?O9$M!<.9$W[W09$#<>87QY>#OR9$?d51d5*+,E*(P&DL+('&$-LD'J&'(-&9$<"!".9$>]!9$;WA5A9$#>Y9$<"!"?9$N&).9$c<#.79$A8#.9$A8#?9$<"!".b<"!"?9$<MN<.9$W<A.1
D&E(',U&$C&EI+(',*D$*X$U,C(+$E&D*%&$C&B+,G(',*D 20 .2 ?3VH45.7 737O45.0 M!<Y9$[!>...!9$W[W">?9$W[W109$#=;9$W[W.O9$!#M84NH[9$W<A?/9$M!<.9$?d51d5*+,E*(P&DL+('&$-LD'J&'(-&9$>]!9$!#M84NHA9$#Y$-GC(%)+(-&$.9$W<A.1
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,%%ID&$C&-B*D-& .1/1 ?7 ?3./45.? 231H45./ >WN89$M!<Y9$WY5.19$W[W">?9$"(B(-,D9$WA[;89$>L6779$8&'(5P&X&D-,D$.9$WY509$M!<?9$WY.;@9$[G$E(%%($;W9$A(+BJ(QeR5-B&G,X,G$N+(--$!$MCBJ(Db*'J&C$A#N;-9$[G$E(%%($;WW$)&'(9$W[#$H19$M!<.9$W[W09$"Y;?9$?d51d5*+,E*(P&DL+('&$-LD'J&'(-&9$>!;NS.9$A(+BJ(Q,R5-B&G,X,G$G+(--$!$*CBJ(Db*'J&C$A#N;-9$#?f.29$W#./9$<'(X51/9$#Y$-GC(%)+(-&$.9$NNY79$A8#?9$MT2/Q"@[;<[2R

,D'&CX&C*D5E(%%(5%&P,('&P$-,ED(+,DE$B('JK(L V2 .H .31745.. ?3V745/V M!<Y9$W;[O9$WA[;89$M!<?9$[G$E(%%($;W9$M!<.9$?d51d5*+,E*(P&DL+('&$-LD'J&'(-&9$<"!".9$#>Y9$A8#.9$A8#?9$<"!".b<"!"?9$<MN<.
%*PI+(',*D$)L$U,CI-$*X$J*-'$%*CBJ*+*EL$*C$BJL-,*+*EL 1?2 ?0 ?3H045.. H3VO45/V >WN89$[!>...!9$W;[O9$;W#=H9$W[W109$6f@Y"9$\8#.9$#=;9$>6!519$;WA5W9$4[#9$6LD&,D9$(]*D&%(+9$+,EJ'$GJ(,D-9$[G$E(%%($;WW$)&'(9$#<>87QY>#OR9$"G'&]5.9$<"!".9$#>Y9$<"!"?9$!#M84NHA9$<'(X51/9$"8=.9$<"!".b<"!"?9$AN@19$Y"8;Q"@[;<[HR9$W<A.19$";W>1

P&X&D-&$C&-B*D-&$'*$AC(%5B*-,',U&$)(G'&C,I% 00 V ?31745/7 H3V/45/0 #Y!?9$>L6779$WY509$;W#=?9$A8#09$"Y;?9$A8#.9$"8=.9$A8#?
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Table	  S1	  (Continued)	  	  
	  
(Clusters	  3	  and	  4)	  
	  

	  
	   	  

!"#$%&'(")*+,*-.)&/.,*0.12 34).5 6"*7.). 189.5:( ;7< =()/4#>*?+@(%)2*A#4'*B%)$9(*7.).
!"#$%&'()%$*+,-(".$/0%&-",1'*"#$%&"$# 23 4 565789:4 563589:5 0%9;<=%*>?@'=A.*BA.&%1C%$@'D8E?

=F8?'B%(AG%H*'"$'-%$->) 33 4 ?65589:4 563589:5 <-IJK>IL@'K>I95@'=F8?M2
G(0E<M'%$+'+>&(%E3:790E<M'()%II"-'N'0&%(A)"$'-.%(>+'O>*"-&>*'I.)1%(".$'J$.)1%&'%$+'0EL ?: ? 467P89:4 567289:5 =Q0;KD@'8B*53

Q11,$>')>*B.$*>/;$("#>$'B)>*>$(%(".$'CH'DR0'-&%**'Q ?7 ? S63:89:4 ?64589:5 <%B%*"$@'DR0'-&%**'Q
Q11,$>')>*B.$*>/QK9P'*"#$%&"$#'B%(AG%H 45 ? T65289:4 ?64589:5 QKPM;@'*QKP9M;

F&H-.#>$'1>(%C.&"*1 47 ? 564389:? ?64589:5 UF=;5@'UF=;?
M>#,&%(".$'.I'&"B"+'1>(%C.&"*1/==;M')>#,&%(".$'.I'&"B"+'1>(%C.&"*1 2? ? 56P289:? ?64589:5 E%((H'%-"+9C"$+"$#'B).(>"$@';0;VD

W"(%1"$'XS'JC".("$L'1>(%C.&"*1 2S ? ?6:489:? ?64589:5 R"*(.$>'R?@'X=K5
Q11,$>')>*B.$*>/E,$-(".$'.I'D8E?'"$'<'&H1BA.-H(>* 35 ? ?64P89:? ?64589:5 D8E?;@'D8E?

V>O>&.B1>$(/X>(%9%+)>$>)#"-')>->B(.)*'*"#$%&"$#'O"%'-;D= 3? ? ?62389:? ?64589:5 0%9;<=%*>?@'=A.*BA.&%1C%$
!"#$%&'(")*+,*-#4%(22*=()/4#>2 34).5 6"*7.). 189.5:( ;7< =()/4#>*?+@(%)2*A#4'*B%)$9(*7.).

Q11,$>')>*B.$*>/;$("#>$'B)>*>$(%(".$ 5TS 3 P67T89:4 262?89:5 RK;90@'<%B%*"$@'DR0'-&%**'Q@'<M;EP@'RK;90G4
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H-F-0*(2-$)+;TY6,'$,&-00,("*0'1-"#)'*$,#$3,$-/"*$#0,%/"F'F#0 5> > 789:;<=> :856;<=5 A-`/-%)*%*2-,7U(95VB,T#(,7B,&<C*%
?(*()*%'%,#$3,%/"F'F#0+T*0-,*1,NYT,'$,%)"-%%<'$3/&-3,#(*()*%'% 6> K 587Q;<=> L8>>;<=5 !T?OB,!\C<T7B,!?TGN5B,&<OJ&

H-F-0*(2-$)+;[CT,%'.$#0'$.,F'#,%2#00,[!N#%-% >> > K8::;<=> 78KK;<=7 a?a<5B,&<OJ&B,&<C*%
?(*()*%'%,#$3,%/"F'F#0+D#%(#%-,&#%&#3- >> > K8::;<=> 78KK;<=7 D#%(#%-<5B,!\C<T7B,G#P

!"#$%&'(")*+,*-#4%(22*=()/4#>2 34).5 6"*7.). 189.5:( ;7< =()/4#>*?+@(%)2*A#4'*B%)$9(*7.).
H-F-0*(2-$)+G0**3,,F-%%-0,2*"(I*.-$-%'% 55L 77 68:9;<=K 989L;<=5 [#0(I#U%V<%(-&'1'&,$/&0-*)'3-<0']-,[NDT%B,DTYB,[#0(I#U'V<%(-&'1'&,#2'$-,[NDT%B,[#0(I#U`V<%(-&'1'&,(-()'3-,[NDT%B,NH;B,DMDTKB,NH;Q?B,[#0(I#U'V<%(-&'1'&,(-()'3-,[NDT%B,[#0(I#U`V<%(-&'1'&,$/&0-*)'3-<0']-,[NDT%B,&<OJ&B,&<C*%

DI-2*)#P'% 7>: L Q8LQ;<=K 989L;<=5 DM>DT7B,CNT@5B,[#0(I#U`V<%(-&'1'&,(-()'3-,[NDT%B,CNTB,\D?O7B,[#0(I#U'V<%(-&'1'&,(-()'3-,[NDT%B,DDT:B,Z@LTG
N"*)-'$,1*03'$.+T-%(*$%-,)*,/$1*03-3,("*)-'$% 9Q 6 >897;<=> 789>;<=7 EAN:=B,EANK=B,EAN?7?B,EAN7=6B,EAN?7G

H-F-0*(2-$)+;TY6,'$,&-00,("*0'1-"#)'*$,#$3,$-/"*$#0,%/"F'F#0 5K > 685:;<=> 78:L;<=7 A-`/-%)*%*2-,7U(95VB,&<OJ&B,&<C*%
N"*)-'$,1*03'$.+C*03'$.,'$,$*"2#0,&*$3')'*$ 77Q 9 L8:=;<=> 58>6;<=7 \CbDB,EAN:=B,EANK=B,EAN?7?B,EAN7=6B,EAN?7G

T-("*3/&)'*$+C--3'$.,#$3,\-/"*I*"2*$-,%'.$#0'$., 577 L 78>9;<=5 >8=9;<=7 EAN:=B,[#0(I#U`V<%(-&'1'&,(-()'3-,[NDT%B,[#0(I#U`V<%(-&'1'&,D0#%%,?,_"(I#$S*)I-",[NDT%B,[#0(I#U'V<%(-&'1'&,(-()'3-,[NDT%B,&<OJ&B,&<C*%B,@?O[7B,G#P
?(*()*%'%+?$)'<?(*()*%'%,2-3'#)-3,4J,-P)-"$#0,%'.$#0%,F'#,O?NY,#$3,X?YSA!?! 7:Q : 78:9;<=5 >8K=;<=7 DTYB,a?a<5B,&<Z?N5B,&<OJ&B,O;YYKUO?N>YKVB,&<C*%B,G#P

Z$10#22#)'*$+Z$10#22#%*2- 77L 6 >87:;<=5 K8QQ;<=7 !T?OB,!\C<T7B,!@TLB,\?@N75B,\*35,UD?TH76V
D-00,#3I-%'*$+@-/&*&J)-,&I-2*)#P'% 5=6 : >8>L;<=5 K8QQ;<=7 DM>DT7B,[#0(I#U`V<%(-&'1'&,(-()'3-,[NDT%B,DMDTKB,[#0(I#U'V<%(-&'1'&,(-()'3-,[NDT%B,DDT:B,D#OY,ZZ,3-0)#B,Z@LTG

?(*()*%'%+H-#)I,H*2#'$,"-&-()*"%,c,&#%(#%-%,'$,#(*()*%'% 75> 6 >8:=;<=5 K8QQ;<=7 D#%(#%-<5B,!\C<T7B,&<Z?N5B,\?@N75B,\*35,UD?TH76V
!"#$%&'(")*+,*C?*-#4%(22(2 34).5 6"*7.). 189.5:( ;7< =()/4#>*?+@(%)2*A#4'*B%)$9(*7.).

"-./0#)'*$,*1,F#%*3'0#)'*$ 9K 7= 98::;<7> 78>L;<=Q [#0(I#U'V<%(-&'1'&,#2'$-,[NDT%B,[#0(I#U'V<%(-&'1'&,$/&0-*)'3-<0']-,[NDT%B,N5b5B,[/#$J0#)-,&J&0#%-B,[#0(I#U`V<%(-&'1'&,(-()'3-,[NDT%B,G-)#<5,#3"-$-".'&,"-&-()*"B,G-)#<#3"-$-".'&,"-&-()*"B,[#0(I#U'V<%(-&'1'&,(-()'3-,[NDT%B,[#0(I#U`V<%(-&'1'&,$/&0-*)'3-<0']-,[NDT%B,[#0(I#U%V<%(-&'1'&,#2'$-,[NDT%
[<("*)-'$,&*/(0-3,(/"'$-".'&,$/&0-*)'3-,"-&-()*",%'.$#0'$.,(#)IW#J 7L : 58:6;<=Q 58:Q;<=9 [#0(I#U%V<%(-&'1'&,$/&0-*)'3-<0']-,[NDT%B,[#0(I#U'V<%(-&'1'&,$/&0-*)'3-<0']-,[NDT%B,N5b5B,N5b7=B,[#0(I#U`V<%(-&'1'&,D0#%%,?,_"(I#$S*)I-",[NDT%B,[#0(I#U`V<%(-&'1'&,$/&0-*)'3-<0']-,[NDT%B,[NTL9

(*%')'F-,"-./0#)'*$,*1,F#%*3'0#)'*$ K> Q 98L>;<=Q K895;<=9 [#0(I#U%V<%(-&'1'&,$/&0-*)'3-<0']-,[NDT%B,^"*&*")'$B,[#0(I#U'V<%(-&'1'&,#2'$-,[NDT%B,[#0(I#U`V<%(-&'1'&,(-()'3-,[NDT%B,G-)#<5,#3"-$-".'&,"-&-()*"B,G-)#<#3"-$-".'&,"-&-()*"B,[#0(I#U'V<%(-&'1'&,(-()'3-,[NDT%B,[#0(I#U`V<%(-&'1'&,$/&0-*)'3-<0']-,[NDT%B,[#0(I#U%V<%(-&'1'&,#2'$-,[NDT%
"-./0#)'*$,*1,%J%)-2'&,#")-"'#0,40**3,("-%%/"-,4J,$*"-('$-(I"'$-<-('$-(I"'$- 7: K >8:L;<=L 78>L;<=6 [#0(I#U'V<%(-&'1'&,#2'$-,[NDT%B,G-)#<5,#3"-$-".'&,"-&-()*"B,G-)#<#3"-$-".'&,"-&-()*"B,[#0(I#U%V<%(-&'1'&,#2'$-,[NDT%

(*%')'F-,"-./0#)'*$,*1,)I-,1*"&-,*1,I-#"),&*$)"#&)'*$,4J,-('$-(I"'$- K K >8:L;<=L 78>L;<=6 [#0(I#U'V<%(-&'1'&,#2'$-,[NDT%B,G-)#<5,#3"-$-".'&,"-&-()*"B,G-)#<#3"-$-".'&,"-&-()*"B,[#0(I#U%V<%(-&'1'&,#2'$-,[NDT%
'$10#22#)*"J,"-%(*$%- 6Q> 5K K8K>;<=L 78>L;<=6 [#0(I#U%V<%(-&'1'&,$/&0-*)'3-<0']-,[NDT%B,YUdV,&I#$$-0B,%/41#2'0J,XB,^"*&*")'$B,[#0(I#U'V<%(-&'1'&,#2'$-,[NDT%B,!T?OB,[#0(I#U'V<%(-&'1'&,$/&0-*)'3-<0']-,[NDT%B,DS;GNB,CNT@5B,[#0(I#U`V<%(-&'1'&,(-()'3-,[NDT%B,!\C<T7B,!@TLB,[#0(I#U`V<%(-&'1'&,D0#%%,?,_"(I#$S*)I-",[NDT%B,\C;5@7B,DMDTKB,?))"#&)'$B,[#0(I#U'V<%(-&'1'&,(-()'3-,[NDT%B,!_@@ZNB,[#0(I#U`V<%(-&'1'&,$/&0-*)'3-<0']-,[NDT%B,[#0(I#U%V<%(-&'1'&,#2'$-,[NDT%B,DDT:B,!@T9B,Z@LTGB,\*35,UD?TH76VB,&<C*%

"-./0#)'*$,*1,&#0&'/2,'*$,)"#$%(*") 557 Q K8:6;<=L 78>L;<=6 [#0(I#U%V<%(-&'1'&,$/&0-*)'3-<0']-,[NDT%B,[#0(I#U'V<%(-&'1'&,#2'$-,[NDT%B,[#0(I#U`V<%(-&'1'&,(-()'3-,[NDT%B,G-)#<5,#3"-$-".'&,"-&-()*"B,DMDTKB,G-)#<#3"-$-".'&,"-&-()*"B,[#0(I#U'V<%(-&'1'&,(-()'3-,[NDT%B,[#0(I#U`V<%(-&'1'&,$/&0-*)'3-<0']-,[NDT%B,[#0(I#U%V<%(-&'1'&,#2'$-,[NDT%
$-.#)'F-,"-./0#)'*$,*1,*%%'1'&#)'*$ KL : 78QK;<=: K8==;<=6 [#0(I#U'V<%(-&'1'&,#2'$-,[NDT%B,[#0(I#U'V<%(-&'1'&,$/&0-*)'3-<0']-,[NDT%B,N5b5B,G-)#<5,#3"-$-".'&,"-&-()*"B,G-)#<#3"-$-".'&,"-&-()*"B,[#0(I#U`V<%(-&'1'&,$/&0-*)'3-<0']-,[NDT%B,[#0(I#U%V<%(-&'1'&,#2'$-,[NDT%

2'&"*.0'#0,&-00,#&)'F#)'*$,'$F*0F-3,'$,'22/$-,"-%(*$%- 77 6 5856;<=: K8==;<=6 DM>DT7B,!@TLB,[#0(I#U'V<%(-&'1'&,(-()'3-,[NDT%B,!@T9B,\*35,UD?TH76V
$-.#)'F-,"-./0#)'*$,*1,/"'$-,F*0/2- 77 6 5856;<=: K8==;<=6 [#0(I#U'V<%(-&'1'&,#2'$-,[NDT%B,[#0(I#U`V<%(-&'1'&,(-()'3-,[NDT%B,G-)#<5,#3"-$-".'&,"-&-()*"B,G-)#<#3"-$-".'&,"-&-()*"B,[#0(I#U%V<%(-&'1'&,#2'$-,[NDT%
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Table	  S1	  (Continued)	  	  
	  
(Clusters	  7	  and	  8)	  
	  

	  
	  
	  
	  

!"#$%&'(")*+,*-.)&/.,*0.12 34).5 6"*7.). 189.5:( ;7< =()/4#>*?+@(%)2*A#4'*B%)$9(*7.).
!""#$%&'%()*$(%+,*-%&*.&/0123&'%4%)5*'(&6$&78&4%--( 9: ; 2<=>?@A; 3<;9?@A: 1!=8&4B5&4-B((&!0C&D4EC&8!,3/D=C&8!,3/D:C&F01>AC&G/H:
G%--&4I4-%+J5B'5&*.&/70&'%)-64B56*$&6$&%B'-I&J&)KB(% =3 9 2<H9?@A; 3<;9?@A: LGL:C&LGL=C&M12&B-)KBC&M6(5*$%&M2C&GI4-6$&?

GI5*(E%-%5*$&'%"*N%-6$O+,*-%&*.&1/PQ(&6$&4%--&"6O'B56*$ 3: : 2<>3?@A9 2<9;?@A= 1!=8&4B5&4-B((&!0C&1/PQ&'%4%)5*'C&R6B"2C&1/PQ@,@S%5B
G%--&4I4-%+R'B$(656*$&B$N&5%'"6$B56*$&*.&/70&'%)-64B56*$ 3T : =<39?@A9 3<32?@A= RU13&B-)KBC&RU13C&GI4-6$&0C&V'4B2

P@)'*5%6$&(6O$B-6$O+M@,0J&'%O#-B56*$&)B5KWBI => : 2<AA?@A: 9<A;?@A= 1!=8&4B5&4-B((&!0C&R6B"2C&1/PQ@,@S%5BC&D4E
G%--&4I4-%+,%O#-B56*$&*.&P2XJ&5'B$(656*$&Y)B'5&2Z =T : 2<23?@A: 9<A;?@A= 1130&'%O#-B5*'IC&GI4-6$&0C&V'4B2C&GI4-6$&?

G%--&4I4-%+GK'*"*(*"%&4*$N%$(B56*$&6$&)'*"%5B)KB(% 32 = =<:9?@A: 2<3A?@A3 RU13C&GI4-6$&0C&M6(5*$%&M2
J*"%&)B5KWBI(&*.&?LR&6$&4B$4%'&4%--( 92 : =<9:?@A: 2<3A?@A3 1!=8&4B5&4-B((&!0C&1/PQ&'%4%)5*'C&0[6$C&1/PQ@,@S%5B

7%#'*)KI(6*-*O64B-&)'*4%((+/*)B"6$%&/3&'%4%)5*'&5'B$(B456\B56*$&*.&1/PQ,&6$&G7J 3; = ;<9H?@A: 2<HH?@A3 1/PQ&'%4%)5*'C&1130&'%O#-B5*'IC&1/PQ@,@S%5B
0)*)5*(6(&B$N&(#'\6\B-+P'B$]I"%&0&(6O$B-6$O =A = 2<A2?@A= 3<AT?@A3 M6(5*$%&M2C&1%'.*'6$C&P'B$]I"%&0

!"#$%&'(")*+,*-#4%(22*=()/4#>2 34).5 6"*7.). 189.5:( ;7< =()/4#>*?+@(%)2*A#4'*B%)$9(*7.).
G%--&4I4-%+J&)KB(% 2:H 2= 3<:T?@AH 3<H9?@A> LGL:C&M6(5*$%&M:C&LGL=C&RU13&B-)KBC&RU13C&M12C&GI4-6$&03C&M12&B-)KBC&GI4-6$&0C&V'4B2C&M6(5*$%&M2C&GI4-6$&?C&G/G2:B

!$.-B""B56*$+78&4%--&4I5*5*[6465I 2;: 2A 9<99?@A; 3<;A?@A: 1113,3VC&!D@3,&S%5B&4KB6$C&D4EC&8!,3/D=C&M6(5*$%&M2C&8!,3/D:C&F01>AC&G/H:C&1%'.*'6$C&P'B$]I"%&0
G%--&4I4-%+P3@L 3A; 22 ;<99?@A; 3<;A?@A: 1/PQ&'%4%)5*'C&RU13&B-)KBC&^V?3GC&RU13C&GI4-6$&03C&GI4-6$&0C&G/G3AC&1/PQ@,@S%5BC&V'4B2C&M6(5*$%&M2C&G/G2:B
G%--&4I4-%+G*'% 229 T 2<HH?@A9 9<H=?@A: LGL:C&LGL=C&RU13C&M12&B-)KBC&GI4-6$&0C&G/G3AC&GI4-6$&?C&G/G2:B
G%--&4I4-%+P2@J 2;= H =<>9?@A9 T<H=?@A: 0[6$C&R_J_C&^M,Q2C&GI4-6$&03C&GI4-6$&0C&V'4B2C&GI4-6$&?C&G/G2:BC&0[6$2

G%--&4I4-%+L65*(6( 2>H H ><TA?@A9 2<99?@A= RR8C&R#S#-6$&S%5BC&RU13C&M12C&M12&B-)KBC&GI4-6$&0C&G/G3AC&M6(5*$%&M2C&M/0G;
GI5*(E%-%5*$+J)6$N-%&"64'*5#S#-%( 2AH > 2<2=?@A: 2<H=?@A= L8D13C&RR8C&R#S#-6$&S%5BC&^V?3GC&G/G3AC&G/G2:BC&J*'*'6$
!""#$%&'%()*$(%+RG,&(6O$B-6$O 2>: T =<;H?@A: 9<:H?@A= G/T&B-)KBC&1!=8&4B5&4-B((&!0C&L0//C&G/TC&D4EC&J80199C&F01>AC&G/=&OB""B

G%--&4I4-%+L%6*(6( 2A; ; ><A;?@A: H<=:?@A= 1!=8&4B5&4-B((&!0C&R#S#-6$&S%5BC&1130&'%O#-B5*'IC&GI4-6$&0C&G/G3AC&V'4B2
G%--&4I4-%+P2@J&P'*W5K&.B45*'&'%O#-B56*$ 2H9 T ><TT?@A: H<=>?@A= 1!=8&4B5&4-B((&!0C&1113,3VC&GI4-6$&03C&1130&'%O#-B5*'IC&QPQHC&GI4-6$&0C&GI4-6$&?C&1!=8&4B5&4-B((&!0&Y)22A@S%5BZ

!"#$%&'(")*+,*C?*-#4%(22(2 34).5 6"*7.). 189.5:( ;7< =()/4#>*?+@(%)2*A#4'*B%)$9(*7.).
)K*()KB56NI-6$*(65*-@"%N6B5%N&(6O$B-6$O 2>T 22 2<==?@AT 2<>H?@A9 M6(5*$%&M:C&1!=8&4B5&4-B((&!0C&1/PQ&'%4%)5*'C&RU13&B-)KBC&R_J_C&^V?3GC&RU13C&QPQHC&1/PQ@,@S%5BC&D4EC&1!=8&4B5&4-B((&!0&Y)22A@S%5BZ

4%--&(#'.B4%&'%4%)5*'&(6O$B-6$O&)B5KWBI =HT9 2: =<:A?@AT 3<3T?@A9 G/T&B-)KBC&1!=8&4B5&4-B((&!0C&L0//C&!D>,0C&G/TC&GVD@VC&D0P=C&D4EC&8D,Q2C&PB-)KBY`Z@()%46.64&)%)56N%&P1G,(C&G/=&OB""BC&G/H:C&/,=YR7Q,JQ23ZC&Q4&%)(6-*$&,!&B-)KB
)*(656\%&'%O#-B56*$&*.&)K*()K*)'*5%6$&)K*()KB5B(%&B456\65I 2: : 2<=3?@A; 9<H3?@A: 1/PQ&'%4%)5*'C&1130&'%O#-B5*'IC&1/PQ@,@S%5BC&PB-)KBY`Z@()%46.64&)%)56N%&P1G,(

"65*564&4%--&4I4-% T93 2: =<32?@A; T<HA?@A: LGL:C&LGL=C&RU13&B-)KBC&R#S#-6$&S%5BC&R_J_C&G?12;:C&^V?3GC&RU13C&GI4-6$&03C&1130&'%O#-B5*'IC&GI4-6$&0C&G/G3AC&GI4-6$&?C&J*'*'6$
%"S'I*$64&4-%B\BO% 2; : =<=3?@A; T<HA?@A: 1!=8&4B5&4-B((&!0C&RU13&B-)KBC&RU13C&1!=8&4B5&4-B((&!0&Y)22A@S%5BZ
R&4%--&B456\B56*$ 3;H ; 9<=:?@A; 2<2H?@A= G/T&B-)KBC&1!=8&4B5&4-B((&!0C&G/TC&GVD@VC&F01>AC&G/=&OB""B

5'B$("%"S'B$%&'%4%)5*'&)'*5%6$&5I'*(6$%&E6$B(%&(6O$B-6$O&)B5KWBI >A9 > H<HT?@A; 2<>A?@A= G/T&B-)KBC&1!=8&4B5&4-B((&!0C&1/PQ&'%4%)5*'C&G/TC&1/PQ@,@S%5BC&PB-)KBY`Z@()%46.64&)%)56N%&P1G,(C&1!=8&4B5&4-B((&!0&Y)22A@S%5BZ
"B(5&4%--&4K%"*5B[6( > = 2<A2?@A9 2<>A?@A= 1!=8&4B5&4-B((&!0C&GG,=C&PB-)KBY`Z@()%46.64&)%)56N%&P1G,(

a$5&'%4%)5*'&(6O$B-6$O&)B5KWBI&6$\*-\%N&6$&(*"65*O%$%(6( H = 3<:2?@A9 3<=2?@A= 0[6$C&1130&'%O#-B5*'IC&0[6$2
)-B5%-%5&BOO'%OB56*$ 3; : 3<9H?@A9 3<=2?@A= 1!=8&4B5&4-B((&!0C&1/PQ&'%4%)5*'C&R()B$=3C&1!=8&4B5&4-B((&!0&Y)22A@S%5BZ

!"#$%&'(")*+,*-.)&/.,*0.12 34).5 6"*7.). 189.5:( ;7< =()/4#>*?+@(%)2*A#4'*B%)$9(*7.).
P-I4*-I(6(&B$N&O-#4*$%*O%$%(6(&)<=&X&M#"B$&\%'(6*$ 3: 3 2<2=?@A= :<3=?@A3 ?7UC&?7U3

P-I4*-I(6(&B$N&O-#4*$%*O%$%(6(&)<= 3: 3 2<2=?@A= :<3=?@A3 ?7UC&?7U3
L#(4-%&4*$5'B456*$+,%-B[6$&(6O$B-6$O&)B5KWBI :T 3 :<:T?@A= H<T3?@A3 LL1@HC&)HA,(E

G%--&BNK%(6*$+?GL&'%"*N%-6$O 93 3 9<3:?@A= H<T3?@A3 LL1@HC&J?,1!7?3
/%\%-*)"%$5+4@865&-6OB$N&(6O$B-6$O&)B5KWBI&N#'6$O&K%"*)*6%(6( ;2 3 ><29?@A= 2<A:?@A2 LL1@HC&)HA,(E

P-I4*-I(6(&B$N&O-#4*$%*O%$%(6(&Y(K*'5&"B)Z ;; 3 T<=3?@A= 2<A:?@A2 ?7UC&?7U3
GI5*(E%-%5*$&'%"*N%-6$O+,B-V&'%O#-B56*$&)B5KWBI 2= 2 3<>2?@A3 2<:3?@A2 ,?1J3

1'*5%6$&.*-N6$O+L%"S'B$%&5'B..64E6$O&B$N&(6O$B-&5'B$(N#456*$&*.&P@B-)KB&Y6Z&K%5%'*5'6"%'64&P@)'*5%6$ 2H 2 =<H:?@A3 2<:3?@A2 P@)'*5%6$&OB""B
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