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E*&-%'*)(!*+,!4-&2$,(!

<.,+#7,-8& 9/*2& /01& 2I42*,?20+/+,)0& 9)?4.,21&3,+8& +82& ;=,12.,02-& ):& +82& E=*)42/0& P0,)0&>)=09,.&|�y}y��}EP~&/01&))*+=;=2-2&.2;,-./+,)0&:)*&+82&=-2&):&./A)*/+)*>&/0,?/.-&=012*&/& NNC*)=4G�OO& .,920-2& ,--=21& A>& +82& L2+2*,0/*>& C202*/.& -,*29+)*/+2& ):& +82& ',0,-+*>& ):&1;*,9=.+=*2E&5=*/.&-2@2.)4?20+&/01&7,-82*,2-&):&))*+=;/.D&')B/?A,<=2&+,./4,/&|y�����&;~&32*2&+/H20&:*)?&/&-2.:G4*)4/;/+,0;&4)4=./+,)0&H24+&,0&+82&:,-8G8).1,0;&:/9,.,+,2-&/+&+82&P0,@2*-,+>& ):& +82& 1.;/*@2D& K,.2& +,./4,/& |�������& ;~& 32*2& +*/0-4)*+21& :*)?& +82&2I42*,?20+/.& 8/+982*>& ):&J/;20,0;20&P0,@2*-,+>& N-2& J//*& L,--20O& |J/;20,0;20E& 782&K2+82*./01-~& /01& H24+& ,0& -,?,./*& 9)01,+,)0-& /+& +82& P0,@2*-,+>& ):& +82& 1.;/*@2D& @)+8&-429,2-&32*2&H24+&/+&��&�>&=012*&/&��XK��-&48)+)42*,)1&/01&:21&1/,.>&3,+8&9)??2*9,/.&9,98.,1&:221&|64/*)-&X1/DE&))*+=;/.~D&
@*.$##0(55#0%.($#6)9,/.&;*)=4-&):&2,+82*&-429,2-&|+8*22&?/.2-&/01&-,I&+)&2,;8+&:2?/.2-~&32*2&2-+/A.,-821D&52;=./*& )A-2*@/+,)0-& |+8*22& +,?2-& 42*&322H& :)*& +3)&322H-& 4*,)*& +)& =*,02& 9)..29+,)0~&32*2& +/H20& +)& ,120+,:>& +82& 1)?,0/0+&?/.2& ,0& 2/98& ;*)=4& �& A./9H& 9).)=*/+,)0& ,0& +82&')B/?A,<=2& +,./4,/E&38,+2&9).)=*/+,)0& ,0& +82&K,.2& +,./4,/E&)99=4/+,)0&/01&12:2092&):&/&02-+&)*& :.))*&/*2/& ,0&A)+8& -429,2-D&P*,02& -/?4.2-&32*2& +820& +/H20& :*)?& +82&1)?,0/0+&?/.2&:*)?&2/98&+/0H&A>&;20+.>&-<=22B,0;&+82&/A1)?20&,??21,/+2.>&/A)@2&/01&/0+2*,)*&+)& +82& ;20,+/.& 4/4,../E& /01& 9)..29+,0;& +82& =*,02& 1,*29+.>& ,0+)& /& ;./--& @,/.D& 6=992--,@2&



>8/4+2*&y&{&��&

&

-/?4.2-&)A+/,021& :*)?&2/98&?/.2&32*2& :*)B20&=0+,.&/+& .2/-+& �D�&?.&8/1&A220& +/H20D& 1&4)).&):&y&?.&3/-&+820&?/12&=-,0;&2<=/.&@).=?2-&:*)?&2/98&?/.2E&/01&�&?.&-=AC29+21&+)&-).,1G48/-2&2I+*/9+,)0& |>��&9/*+*,1;2-&J/+2*-& N624G)/H�OE&J/+2*-&>)*4)*/+,)0E&',.:)*1E&'1E&P61~D&52+/,021& -=A-+/092-&32*2& 2.=+21&3,+8& �&?.&?2+8/0).& /01&A)+8&=0*2+/,021&N|/<=2)=-& :*/9+,)0O~& /01& *2+/,021& |N2.=/+2O~&32*2& /.,<=)++21& /01& -+)*21& /+& G��& �>&=0+,.&=-2D&782&*2?/,0,0;&4)).&):&�&?.&):&=0+*2/+21&=*,02&:*)?&2/98&-429,2-&3/-&/.-)&/.,<=)++21&/01& :*)B20D& B??21,/+2.>& 4*,)*& +)& =-2& ,0& EdC& *29)*1,0;& |-22& A2.)3~E& -/?4.2-& 32*2&+8/321&/01&1,.=+21&,0&98/*9)/.G:,.+2*21&+/4G3/+2*D&
-%#*(./#25)0)*($./#,#��G)*2;0/02G��E���E���G+*,).G��G;.=9=*)0,12& |���G)G�GC~& /01& ��G4*2;0/02G��E���E���G+*,).G��G;.=9=*)0,12& |���G)G�GC~& 32*2& ->0+82-,B21& :*)?& +82& 4*29=*-)*&��E���G1,8>1*)I>G��G4*2;0/0G��G)02& /-& 12-9*,A21& ,0& |i2..2*G>)-+/& 2+& /.DE& ���z~D&��E���G1,8>G1*)I>G��G4*2;0/0G��G)02G��G;.=9=*)0,12& |��)02G)G�GC~& /01& ���G2-+*/1,).G�G;.=9=*)0,12& 32*2& A)=;8+& :*)?& 6+2*/.),1-& B09D& |K234)*+E& 5BE& P61~D& 1..&-+2*),1-&|��G�&'~&32*2&1,--).@21& ,0&2+8/0).&)*&2+8/0).K3/+2*&|��K��~&/01&-+)*21&/+&G��&�>&=0+,.&=-2D&6+2*),1-&32*2&1,.=+21& +)& +82&/44*)4*,/+2&1,.=+,)0& ,0&98/*9)/.G:,.+2*21& +/4G&3/+2*& ,??21,/+2.>&4*,)*& +)&=-2& ,0&2.29+*)G).:/9+);*/?& |EdC~&*29)*1,0;& |-22&A2.)3~D&1&-).=+,)0&):&��G�&'&XG-2*,02&3/-&-,?,./*.>&4*24/*21&:*)?&��G�&'&/.,<=)+-&-+)*21&/+&G��&�>D&
:#0(*/.$2#%+###5#0%*(G(5'10%(2*13#'/+=*2& +,./4,/E& ):& A)+8& -2I2-E&32*2& /0/2-+82+,B21&3,+8& K/J>d�G& A=::2*21& '6���& |�G/?,0)A20B),9&/9,1&2+8>.&2-+2*E&6,;?/�1.1*,98~&,0&3/+2*&|���&?;&.G�~E&,??)A,.,B21&3,+8&�&?;& H;& G�& ;/../?,02& +*,2+8,)1,12& |6,;?/�1.1*,98~& /01& +82& EdC& *29)*121& /-& 4*2@,)=-.>&12-9*,A21& ,0&12+/,.& |7*/12&2+&/.DE& ����~D& 1..&)1)*/0+-&32*2&4*2-20+21&/-&/& z& -&4=.-2& ,0&)*12*& ):& ,09*2/-,0;& 9)0920+*/+,)0& 3,+8& /+& .2/-+& �& ?,0& A2+3220& -+,?=.,D& 782& EdC&/?4.,+=12&3/-&?2/-=*21&|,0&?L~&:*)?&+82&A/-2.,02&+)&+82&42/H&):&+82&,0,+,/.&1)303/*1&12:.29+,)0&):&+82&+*/92D&78,-&3/-&A./0HG-=A+*/9+21&|A./0H&3/+2*&�&+82&-/?2&3/+2*&=-21&+)&1,.=+2& +82& -+,?=.,& �&;,@20&/-&/& -+,?=.=-~&/01&0)*?/.,B21& +)& +82& *2-4)0-2& +)& ��G�&'& XG-2*,02E& -,?,./*.>& A./0HG-=A+*/9+21D& 7)*& +82& =*,02& /01& *2-429+,@2& :*/9+,)0-E& .,02/*&*2;*2--,)0&3/-& /44.,21& +)& /& 4.)+& ):& 0)*?/.,B21& EdC& /?4.,+=12& /;/,0-+& .);|1,.=+,)0~E&=-,0;& )0.>& 9)0920+*/+,)0-& ;,@,0;& *2-4)0-2-& -,;0,:,9/0+.>& ;*2/+2*& +8/0& A./0H-D& 782&9/.9=./+21&+8*2-8).1-&):&12+29+,)0&|,0+2*924+&)0&+82&I&/I,-~&/01&-.)42-&32*2&9)?4/*21&A>&6+=120+O-&+&+2-+&|4/,*21&3,+8,0&-429,2-&/01&=04/,*21&A2+3220&-429,2-~&/01&9)**29+21&:)*&?=.+,4.2& +2-+,0;& =-,0;& +82& 7/.-2& -,-9)@2*>&5/+2&?2+8)1& |M& �& �D��~& ):& @20C/?,0,& /01&J)98A2*;&|����~D&7)*&+82&-+2*),1-E&0)*?/.,B21&1/+/&32*2&:,++21&+)&/&+8*22G4/*/?2+2*&J,..&4.)+E& /01& +82& 12*,@21& B?/I& |?/I,?/.& *2-4)0-2& /?4.,+=12~& /01& E>��& |N8/.:& ?/I,?/.&2::29+,@2&9)0920+*/+,)0OE&)*&9)0920+*/+,)0&):&)1)*/0+&*2<=,*21&+)&;,@2&/&*2-4)0-2&���&):&+82&?/I,?=?~&@/.=2-&9)?4/*21&A>&6+=120+O-&+&+2-+&|4/,*21&3,+8,0&-429,2-&/01&=04/,*21&



��&{&>82?,9/.&9)??=0,9/+,)0&,0&+,./4,/&

&

A2+3220&-429,2-~D&1&)&@/.=2&):&.2--&+8/0&�D��&3/-&+/H20&/-&-,;0,:,9/0+D&-/+/&/*2&-8)30&/-&?2/0&�&6DED'D&
A.;)./G0+*(31%(2*19+&P31,,G,9#0%*(3#%*&#782& X>�'6& ->-+2?&3/-& /0& 1;,.20+&72980).);,2-& ����& 62*,2-& X>& 9)=4.21& +)& /& @*=H2*&-/.+)0,9-&J>7&=.+*/& |,)0&+*/4~E&/A.2&+)&9/**>&)=+&'60E&0&�&��D&782&-4*/>&/01& ,)0&)4+,9-&9)01,+,)0-&32*2& +82& :)..)3G& ,0;K& ,)0,B/+,)0E&02;/+,@2&4)./*,+>F&9/4,../*>&@).+/;2E&�D�&HLF&1*>,0;&;/-&|0,+*);20~E&���&�>&/+&��&X}?,0F&02A=.,B2*&;/-&4*2--=*2E&��&4-,F&9/4,../*>&2I,+&@).+/;2E& ���&LF& -H,??2*& @).+/;2E& z�&LD& 1& J/?,.+)0& )5)G�& *2@2*-21& 48/-2& X>& 9).=?0&|��D�&9?&.20;+8E&�D�&??&,0+2*0/.&1,/?2+2*E&�&.?&/@2*/;2&4/*+,9.2&1,/?2+2*~E&-+/A,.,-21&/+&��&�>&3/-&=-21D&782&2.=20+&->-+2?&3/-&/92+)0,+*,.2&|1~&/01&3/+2*&|@~E&A)+8&3,+8&�D��&):&:)*?,9&/9,1D&782&;*/1,20+&-+/*+21&3,+8&���&):&1E&:)..)321&A>&/&.,02/*&,09*2/-2&=4&+)&���&,0&��&?,0D& B0&/&-29)01&;*/1,20+&-+24&/0& ,09*2/-2&=4&����& +))H&4./92& ,0&�&?,0D&1& :,0/.&9.2/0,0;&-+24&=-,0;&����&):&1&1=*,0;&�&?,0&3/-&?/12&/:+2*&2/98&*=0D&782&2.=20+&3/-&+820&/..)321&+)&*29)@2*&+82&,0,+,/.&9)01,+,)0-&|���&):&1&/01&���&):&@~&,0&�&?,0&/01&+820&-+/A,.,-2&:)*&/0&/11,+,)0/.&y&?,0&A2:)*2&+82&02I+&*=0D&
B-(/)&(!

=5'10%(*&#*#,9($,#,#%(#0($,9#0.'.0#1$/#+#%#*(,9#0.'.0#)*.$##>)0-,-+20+& 3,+8& 4*2@,)=-& -+=1,2-E& +82& =*,02& ):& 1)?,0/0+& ?/.2& ')B/?A,<=2& +,./4,/&2@)H21&-+*)0;&EdC&*2-4)0-2-& ,0&?/.2-&):& +82&-/?2&-429,2-& |7,;D&�~E&3,+8&/0&2-+,?/+21&+8*2-8).1&):&12+29+,)0&):&�K��yD�z��D��&|7,;D&�>~D&J)32@2*E&=*,02&:*)?&K,.2&+,./4,/&2@)H21&-,?,./*G-,B21& *2-4)0-2-E& *2-=.+,0;& ,0& /& -,?,./*& 9)0920+*/+,)0�*2-4)0-2& 9=*@2& 3,+8&-,?,./*& -.)42-& /01& +8*2-8).1& ):& 12+29+,)0& |�K��yD����D�y~D& >)0@2*-2.>E& K,.2& +,./4,/&32*2&-.,;8+.>&.2--&-20-,+,@2&+)&9)0-429,:,9&=*,02&+8/0&+8/+&:*)?&')B/?A,<=2&+,./4,/&|)&�&�D��~F&+82& +8*2-8).1& ):& 12+29+,)0& :)*& 9)0-429,:,9& =*,02& 3/-& �K���D�y��D�zE& 382*2/-& +8/+& ):&82+2*)-429,:,9& =*,02& 3/-& �K���D����D��& |7,;D& �-~D& 782& -.)42-& 9)=.1& 0)+& A2& 9)?4/*21&A2+3220&-429,2-E&/-&+82&*2./+,@2.>&-?/..2*&*2-4)0-2&+)&XG-2*,02&,0&K,.2&+,./4,/&*2-=.+21&,0&./*;2*&|/44*)I,?/+2.>&+3):).1~&0)*?/.,B21&*2-4)0-2-&+8/0&,0&')B/?A,<=2&+,./4,/D&B0&+82&')B/?A,<=2&+,./4,/E&+82*2&32*2&0)&-,;0,:,9/0+&1,::2*2092-&):&EdC&*2-4)0-2-&+)&+82&2.=/+2& ):& 9)0-429,:,9& =*,02& /01& +8)-2& ):& +82& 2.=/+2& ):& K,.2& +,./4,/& =*,02& |7,;D& �1~F&+8*2-8).1-& ):& 12+29+,)0& 32*2& �K��yD����D��& :)*& 9)0-429,:,9& =*,02& /01& �K��G�D�z��D��& :)*&82+2*)-429,:,9&=*,02E&/01&-.)42-&32*2&-,?,./*D&&&& &



>8/4+2*&y&{&��&

&

!

9'3/%-! \:!J)5*0&$%6! %-(.$+(-(! $5! &')*.'*! &$! 0$+(.-0'5'0! *+,! 2-&-%$(.-0'5'0! /%'+-:! 7>4,9/.&2.29+*)G).:/9+);*/?& |EdC~& *2-4)0-2-& ):& |1~& ')B/?A,<=2& /01& |@~& K,.2& +,./4,/& ,0& *2-4)0-2& +)&1,.=+,)0-&):&=*,02&4)).&|1,.=+21&�K��E���~&:*)?&?/.2&')B/?A,<=2&|+F*,$--.,/(01-~&/01&K,.2&|+F*
7(6$3(01-~&+,./4,/D&62?,G.);/*,+8?,9&4.)+-&):&0)*?/.,-21&EdC&*2-4)0-2-&):&+82&')B/?A,<=2&+,./4,/&|>~& /01& K,.2& +,./4,/& |-~& +)& 1,.=+,)0-& ):& =0+*2/+21&?/.2& =*,02& :*)?& ')B/?A,<=2& +,./4,/& |;*2>&9,*9.2-~&/01&K,.2&+,./4,/& |38,+2& .)B20;2~D&-/+/&/*2&-8)30&/-&?2/0&�&6DED'D& |K&�&�~F& ���)&�&�D���&9)?4/*,0;&+8*2-8).1-&9/.9=./+21&:*)?&.,02/*&*2;*2--,)0&):&,01,@,1=/.&-2?,G.);/*,+8?,9&4.)+-D!

2 mV

2 s

Urine 1:10 000
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Urine 1:10 000
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O. niloticus

Urine 1:10 000
O. niloticus

A

B

2 mV

2 s

D

log(Dilution)
-6 -5 -4 -3 -2

N
or

m
al

iz
ed

 E
O

G
 A

m
pl

itu
de

0

2

4

6

8

10
O. mossambicus urine
O. niloticus urine

C

log(Dilution)
-6 -5 -4 -3 -2

N
or

m
al

iz
ed

 E
O

G
 A

m
pl

itu
de

0

1

2

3

4 O. mossambicus urine
O. niloticus urine

%%%'&'()*'+!"'
'
'



�z&{&>82?,9/.&9)??=0,9/+,)0&,0&+,./4,/&

&

B0&+82&K,.2&+,./4,/&�&,0&9)0+*/-+&+)&+82&38).2&=*,02&�&+82&2.=/+2-&):&A)+8&-429,2-&4*)@21&+)&A2& 2<=/..>& 4)+20+& |7,;D& �@~F& +8*2-8).1-& ):& 12+29+,)0&32*2& �K���D�y��D�z& :)*& 9)0-429,:,9&2.=/+2&/01&�K���D����D��&:)*&82+2*)-429,:,9&2.=/+2E&/01&-.)42-&32*2&2<=/.&|382*2/-E&/;/,0E&+82&,0+2*G-429,:,9&1,::2*2092&3/-&?/,0+/,021~D&J)32@2*E&,0&+82&')B/?A,<=2&+,./4,/E&+82&/<=2)=-&:*/9+,)0&):&9)0-429,:,9&=*,02&4*)@21&+)&A2& -.,;8+.>&?)*2&4)+20+& +8/0& +8/+&):& +82&82+2*)-429,:,9&/<=2)=-& :*/9+,)0& |7,;D& �1~F& +82&+8*2-8).1&):&12+29+,)0&3/-&�K���D����D���&9)?4/*21&+)&�K���D����D��&:)*&+82&/<=2)=-&:*/9+,)0&:*)?&K,.2& +,./4,/&=*,02E&/.+8)=;8& +8,-& C=-+& :/,.21& +)&*2/98&-,;0,:,9/092D&782&-.)42-&32*2&/;/,0&2<=/.D&B0+2*2-+,0;.>E&+8,-&4/++2*0&3/-&*242/+21&,0&+82&).:/9+)*>&*2-4)0-2-&:*)?&K,.2&+,./4,/&|7,;D&�@~F&+82&/<=2)=-&:*/9+,)0&):&=*,02&:*)?&')B/?A,<=2&+,./4,/&3/-&-,;0,:,9/0+.>&?)*2&4)+20+&+8/0&+8/+&):&9)0-429,:,9-D&78*2-8).1-&):&12+29+,)0&32*2&�K��zD����D��&:)*&+82&/<=2)=-&:*/9+,)0&):&9)0-429,:,9&=*,02&/01&�K���D����D��&:)*&82+2*)-429,:,9&|)&�&�D��~D&
A.;)./#0+*(31%(2*19+&P31,,#,9#0%*(3#%*&#782&=*,02&4)).& :*)?&A)+8&-429,2-&-8)321&/&?/C)*&42/H&/+&�D��&?,0E&-8)3,0;&?}B&���&=012*& 02;/+,@2& 4)./*,+>& |7,;D& z~D& @)+8& -429,2-& /.-)& -8)321& /& ?,0)*& 42/H& /+& �D�z&9)**2-4)01,0;&+)&/0&,-)?2*&9)?4)=01&|/.-)&?}B&���~D&@/-21&)0&4*2@,)=-&-+=1,2-&3,+8&')B/?A,<=2& +,./4,/&/01&)0& +82&/0/.>-,-&):&/=+820+,9& *2:2*2092& 9)?4)=01-E&32&/--,;0&+82-2& -,;0/.-& +)& ���G)G�GC& /01& ���G)G�GCE& *2-429+,@2.>& |7,;D& z~D& 782& 2-+,?/+21&9)0920+*/+,)0& :)*& ���G)G�GC& ,0& A)+8& -429,2-& /44*)/9821& �D�& ?'E& 9)0-,-+20+& 3,+8&4*2@,)=-.>&4=A.,-821&1/+/& :)*& +82&')B/?A,<=2& +,./4,/& |i2..2*G>)-+/&2+&/.DE& ���z~D&78,-&-+*)0;.>& -=;;2-+-& +8/+& A)+8& -+2*2),-)?2*-& /*2& /.-)& 4*2-20+& ,0& +82& =*,02& ):&?/.2& K,.2&+,./4,/E& /+& /& -,?,./*& */+,)E& /01& /+& -,?,./*& 9)0920+*/+,)0-D& 1.+8)=;8&)+82*E&?,0)*E&42/H-&32*2&-220&,0&A)+8&-429,2-E&0)02&):&+82-2&9),09,121&3,+8&+8/+&):&+82&-+/01/*1&:)*&��)02G)G�GCF& ,01,9/+,0;& +8,-&9)?4)=01& ,-&0)+E& +82*2:)*2E&/&0)*?/.&9)0-+,+=20+&):& +,./4,/&=*,02&|7,;D&z~D&
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<:66$(=!d<=&2?&:.=&B;Q21&6.;55=<@=7&2?&:.=&6=<:81/&47&.2A&:2&?==0&:.=&A2150U7&.8B;<&32385;:42<&A.46.&9/&����&47&=N3=6:=0&:2&1=;6.&:.=&�&945542<&B;1ED&K.=&=N3=6:=0&4<61=;74<@&0=B;<0&?21&312086:7&2?&;F8;:46&214@4<>&4<65804<@&?47.&6;<&2<5/&9=&;001=77=0&9/&;F8;685:81=D&K.=&<==0& ?21& ;F8;685:81=& 4<087:14;54I;:42<& :2@=:.=1& A4:.& 4<61=;74<@& =<C412<B=<:;5&54B4:;:42<7& ;<0& 1=@85;:42<7& B2:4C;:=0& :.=& 0=C=523B=<:& 2?& A;:=1& 1=H87=& 7/7:=B7D&L=641685;:4<@&;F8;685:81=&7/7:=B7&|L1M~
"#$%&'(! X& 4<C=7:4@;:=7&A.=:.=1& L1M&A4:.& .4@.& ;<0& 52A& ;668B85;:42<& 2?& 7897:;<6=7&214@4<;:4<@& ?12B& ?==0>& ?47.& 21& 9;6:=14;& ;??=6:& ?==0& 4<:;E=& ;<0& @12A:.& 2?& K45=& :45;34;&
4"*)$%")3(-* '(2).($0->& 1?146;<& 6;:?47.& 52#"(#-* ,#"(*/('0->& ;<0& E8123=;<& ==5& 5',0(22#*
#',0(22#D&721&;&3=1420&2?&��&0;/7>&@12A:.&;<0&?==0&4<:;E=&A=1=&62B3;1=0&9=:A==<&.4@.&;<0& 52A& ;668B85;:42<& L1MD& J4@.& ;668B85;:42<& L1M& A;7& 0=74@<=0& ?21& B;N4B;5&;668B85;:42<& 2?& 7897:;<6=7& 4<& :.=& A;:=1& 9/& 23=1;:4<@& :.=& 7/7:=B& ;:& <=;15/H6527=0&62<04:42<7& |��& X}E@& ?==0}0~>& 874<@& B;:81=& 942?45:=17& ;<0& .4@.& ?==0& 52;07D& X2A&;668B85;:42<& L1M& A;7& 23=1;:=0& :2& 9=;& 312N/& :2& ?52AH:.128@.& 7/7:=B7& |7KM~& 9/&23=1;:4<@&;:&.4@.&A;:=1&=N6.;<@=&1;:=7&|����&X}E@&?==0}0~>&A4:.&<=A&942?45:=17&;<0&52A&?==0& 52;0D&J4@.&;668B85;:42<&L1M&6;87=0&;&1=086:42<& 4<&?==0& 4<:;E=&|z��~&;<0&@12A:.&|���~& 2?& K45=& :45;34;>& ;7& 62B3;1=0& :2& 52A& ;668B85;:42<& L1MD& K.47& =??=6:& A;7& <2:&297=1C=0&4<&E8123=;<&==5&;<0&1?146;<&6;:?47.D&&
"#$%&'(! Y&;4B7& :2&0=:=1B4<=& |�~& :.=&62<6=<:1;:42<7&;<0&C;14;:42<&2?&621:4725&;<0& 7=N&7:=12407& 4<& L1M>& ;<0& |�~& :.=& 62<:1498:42<& 2?& ?47.& 1=;14<@& 62<04:42<7& :2& 7:=1240&62<6=<:1;:42<7&4<&7=C=<&62BB=164;5&L1MD&E;6.&L1M&A;7&7;B35=0&:A46=&;:&:.1==&04??=1=<:&324<:7R& |�~&B;E=H83&A;:=1J& |�~& 4<?58=<:& ;<0& |�~& =??58=<:& 2?& :.=& 1=;14<@& 8<4:D& L=785:7&



���&{&M8BB;1/&

&

7.2A=0& 74@<4?46;<:5/& .4@.=1& 7:=1240& 62<6=<:1;:42<7& 4<& :.=& 4<?52A& ;<0& =??58=<:& A.=<&62B3;1=0&A4:.&:.=&B;E=H83&A;:=1D&d<&;C=1;@=&621:4725&62<6=<:1;:42<&A;7&��D��&.4@.=1&4<&:.=&=??58=<:&A.=<&62B3;1=0&:2&:.=&4<?52AD&M:26E4<@&0=<74:/>&K2:;5&1BB2<4;HK4:12@=<&62<6=<:1;:42<& ;<0& 21:.23.273.;:=H)& 62<6=<:1;:42<& |;& B=;781=& 2?& B;E=H83& A;:=1&87;@=~& 7.2A=0& ;& 3274:4C=& 6211=5;:42<& A4:.& 7=N& 7:=12407& 4<& :.=& A;:=1D& K.=& 7:=1240&62<6=<:1;:42<7&A=1=& 210=17& 2?&B;@<4:80=& 52A=1& :.;<& 4<4:4;5& =7:4B;:42<7& 4<046;:4<@& ;&A;:=1& :1=;:B=<:& =??464=<6/& 2?& ����D& L=785:7& 78@@=7:& :.;:& ;<& 4<:=<74?46;:42<& 2?& ?47.&312086:42<&:.128@.&0=61=;7=&2?&B;E=H83&A;:=1&87=&;<0&4<61=;7=&2?&7:26E4<@&0=<74:/&A455&5=;0&:2&;&98450H83&2?&7:=12407&4<&:.=&A;:=1D&&
"#$%&'(! Z& =N;B4<=7& :.=& 1=5=;7=& 1;:=& 2?& 621:4725& ;<0& :=7:27:=12<=&9/& K45=& :45;34;>& ;<0&:.=41&;668B85;:42<&4<&L1M&A4:.&04??=1=<:&A;:=1&B;E=H83H5=C=57&|���&X}E@&?==0>&6)E751&;<0&����&X}E@&?==0>&8(,%751~&;<0&.2A&1=5=;7=&1;:=&47&;??=6:=0&9/&;&7:1=77&=C=<:D&G;:=1&621:4725& ;<0& :=7:27:=12<=& 62<6=<:1;:42<7& 0814<@& :.=& =N3=14B=<:;5& 3=1420& 1;<@=0&9=:A==<&�D�&;<0&�D�&<@}X&;<0&9=:A==<&�Dz&;<0&�Dz&<@}X>&1=73=6:4C=5/D&KA2&.2817&;?:=1&@1;04<@& ;<0& A=4@.4<@>& A;:=1& 621:4725& 62<6=<:1;:42<& 4<61=;7=0& ���& 4<& :.=& 6)E751&A.=1=;7& A;:=1& :=7:27:=12<=& 62<6=<:1;:42<& 1=B;4<=0& 8<6.;<@=0D& >21:4725& ;<0&:=7:27:=12<=& 0476.;1@=& ?12B& :.=& 7/7:=B& A=1=>& 1=73=6:4C=5/>& ���& ;<0& ���& 52A=1& 4<&
6)E751&:.;<&4<&8(,%751D&>21:4725&1=B2C;5&=??464=<6/&9/&:.=&942?45:=1&A;7&���&52A=1&4<&
6)E751&:.;<&4<&8(,%751>&A.=1=;7&<2&04??=1=<6=7&4<&:1=;:B=<:&=??464=<6/&A=1=&0=:=6:=0&?21&:=7:27:=12<=D&K.=7=&?4<04<@7&7.2A&:.;:&1=086=0&A;:=1&87;@=&;<0&;68:=&7:1=77217&6;<&4<086=&74@<4?46;<:&;668B85;:42<&2?&.21B2<=7&4<&:.=&1=;14<@&A;:=1D&
"#$%&'(! [& 4<C=7:4@;:=7& :.=& =??=6:& 2?& A;:=1& =N6.;<@=& 1;:=& ;<0& 3J& 2<& 1;4<92A& :128:&
4'$)"%G'$%0-* 3G9(--& 95220& 35;7B;& 621:4725& ;<0& A;:=1& 62<6=<:1;:42<& 2?& 621:4725>&:=7:27:=12<=>& ��HE=:2:=7:27:=12<=& ;<0& :.=& B;:81;:42<H4<0864<@& .21B2<=& ��>���H&04./012N/31=@<HzH=<H�H2<=&2C=1&;&��H0;/&=N3=14B=<:;5&3=1420D&K.1==&62B94<;:42<7&2?&A;:=1&=N6.;<@=&1;:=&;<0&3J&A=1=&87=0R&�~&.4@.&A;:=1&=N6.;<@=&1;:=&|�����&X}E@&?==0~&;<0& <=8:1;5& 3J& |��D�~>& �~& 52A&A;:=1& =N6.;<@=& 1;:=& |����& X}E@& ?==0~& ;<0& <=8:1;5& 3J&|��D�~>& ;<0& �~& 52A&A;:=1& =N6.;<@=& 1;:=& |����& X}E@& ?==0~& ;<0& 52A& 3J& |��D�~D&G;:=1&621:4725&;<0&:=7:27:=12<=&62<6=<:1;:42<7&A=1=&.4@.=1&;:&52A&3J&62B3;1=0&:2&<=8:1;5&3J&;:& 0;/& ��>&A.=1=;7& ;:& 0;/& �& ;<0& ��&A=1=& <2& 04??=1=<6=7D&G;:=1& ��HiK& ;<0& ��>���H&04./012N/31=@<HzH=<H�H2<=& 040& <2:& 04??=1& ;B2<@& :1=;:B=<:7D& )5;7B;& 621:4725&62<6=<:1;:42<7&;:&0;/&��&?21&?47.&E=3:&;:&52A&3J&A;7&24.4± 9.5 ng/ml (LWLpH)&A.=1=;7&?21&4<04C408;57&E=3:&;:&<=8:1;5&3J&A;7 12.0 ± 0.1 ng/ml (HWNpH) and 8.7 ± 0.2 ng/ml (LWNpH~D&K.=&1=785:7&0=B2<7:1;:=&:.;:&52A&3J&62<:1498:=7&:2&:.=&;668B85;:42<&2?&7:=12407&4<&L1M&;<0& .4@.54@.:& :.=& 4B321:;<6=& :2& B2<4:21& 7:1=77& ;<0& 1=312086:4C=& .21B2<=7& 4<& :.=&1=;14<@&A;:=1D&
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>#$%&'(!`&4<C=7:4@;:=0&:.=&73=64?464:/&2?&92045/&?58407&;7&25?;6:21/&7:4B854&4<&:A2&1=5;:=0&73=64=7D&K.=&25?;6:21/&32:=<6/&2?&814<=&;<0& 6180=&=N:1;6:7&2?&814<=& ?12B&'2I;B94F8=&:45;34;& 4"*)$%")3(-* 3)--#3:($0-& ;<0& K45=& :45;34;& A;7& ;77=77=0& 9/& :.=& =5=6:12H25?;6:2@1;B& ;<0& :.=& 62<6=<:1;:42<& 2?& :.=& 814<;1/& 7:=1240& @586812<40=7& ��H31=@<;<=H��>��>���H:1425& ��H@586812<40=& ;<0& ��H31=@<;<=H��>��>���H:1425& ��H@586812<40=&B=;781=0&9/& 54F840H6.12B;:2@1;3./}B;77H73=6:12B=:1/D& @2:.&73=64=7&7.2A=0&74B45;1&25?;6:21/& 7=<74:4C4:/& :2& 814<=& ;<0& 1=73=6:4C=& =N:1;6:7& ?12B& =4:.=1& 73=64=7>& ;<0& 74B45;1&7=<74:4C4:/&:2&:.=&7:=1240&@586812<40=7D&��H31=@<;<=H��>��>���H:1425H��H@586812<40=&A;7&31=7=<:&;:&.4@.&62<6=<:1;:42<7&|;3312;6.4<@&�D�&B'~&4<&814<=&?12B&K45=&:45;34;>&A4:.&��H31=@<;<=H��>��>���H:1425&��H@586812<40=&31=7=<:&;:&52A=1&62<6=<:1;:42<7>&74B45;1&:2&:.=&'2I;B94F8=& :45;34;D& @2:.& 73=64=7& ;572&.;0& 74B45;1&25?;6:21/& 7=<74:4C4:/& :2& =7:1;0425H�H@586812<40=>& ;&38:;:4C=&814<;1/& 68=& ?12B& ?=B;5=7D&K2@=:.=1>& :.=7=& 1=785:7& 783321:& :.=&40=;& :.;:& 1=312086:4C=& 6.=B46;5& 68=7& .;C=& <2:& 9==<& 789Q=6:=0& :2& 04??=14<@& 7=5=6:4C=&31=7781=D&&B<&:.=&?4<;5&4#$%&'(!]>&:.=&B;4<&1=785:7&?12B&;55&=N3=14B=<:;5&6.;3:=17&;1=&0476877=0&4<&:.=&62<:=N:&2?&:.=&=N47:4<@&54:=1;:81=D&K.=&?2552A4<@&B;4<&62<658742<7&A=1=&01;A<&?12B&:.47&:.=747R&&
• B<:=<74?46;:42<& 2?& ?47.& 312086:42<& 4<& L1M& 6;<& 1=785:& 4<& 789H23:4B;5& 1=;14<@&62<04:42<7&;<0&:.87&1=086=0&?47.&3=1?21B;<6=J&&
• M:=12407&26681&;:&.4@.=1&62<6=<:1;:42<&4<&L1M&62B3;1=0&:2&7KM&;<0&1=?1=7.B=<:&A;:=1>&4<0=3=<0=<:5/&2?&:.=&?47.&73=64=7>&A;:=1&:1=;:B=<:&8<4:7&;<0&A;:=1&F8;54:/J&&
• B<61=;7=0& ?47.& 7:26E4<@& 0=<74:/>& 266811=<6=& 2?& 7:1=7721& =C=<:7& ;<0& 0=61=;7=0&A;:=1&3J& ;1=& ;77264;:=0&A4:.&.4@.& 7:=1240& 62<6=<:1;:42<7& ;<0>& 1=0864<@&A;:=1&=N6.;<@=&1;:=7&B;/&4<086=&;668B85;:42<&2?&7:=12407&4<&73=64?46&62<04:42<7J&&
• K.=& ?47.&25?;6:21/&7/7:=B& 47&=N:1=B=5/&7=<74:4C=& :2&7:=12407& 4<& :.=&A;:=1>&A.=1=&:.=/&B;/&?8<6:42<&;7&2021;<:&74@<;57&A4:.&;&:.1=7.250&2?&0=:=6:42<&4<&:.=&1;<@=&2?&7:=1240&62<6=<:1;:42<7&31=7=<:&4<&L1M&A;:=1D&
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<$6'*A$&&5*?!EV<& C;<& 0=& @12:=& 84:0;@4<@=<& 4<& 0=I=& ==8A& 47& .=:& C2=0=<& C;<& 0=& A=1=509=C25E4<@>&A;;1C;<&C=1A;6.:&A210:&0;:&0=I=&4<&����&�&B45Q;10&B=<7=<&I;5&9=01;@=<D&-=&0;;10221&C=1A;6.:=& &:2=<;B=& 4<&0=&C1;;@&<;;1&312086:=<&C;<&;F8;:476.=&2217312<@>&A;;12<0=1&C47>&E;<&;55==<&A210=<&9=1=4E:&C4;&;F8;685:881D&-=&<220I;;E&.=:&312086:4=3126=7&4<&0=&;F8;685:881&:=&4<087:14;547=1=<&A;7&7;B=<&B=:&0=&:2=<;B=&4<&9=3=1E4<@=<&23@=5=@0&:=<&;;<I4=<& C;<& .=:&B454=8& =<& 0221& 1=@=5@=C4<@>& 0=&B2:4C;:4=& C221& .=:& 2<:A4EE=5=<& C;<&1=641685;:4=& ;F8;685:881& 7/7:=B=<& |L1M~D& L1M& I4Q<& 4<:=<74=C=& 23& .=:& 5;<0& @=C=7:4@0=&C47EA==E7/7:=B=<& A;;14<& .=:& A;:=1& <;& I84C=14<@& A210:& .=1@=9184E:& =<& A;;14<& 0=&C477=<& A210=<& @=EA==E:& 2<0=1& C255=04@& @=62<:125==10=& B454=8& 2B7:;<04@.=0=<D&P=1.22@0=&312086:4=H=??464d<:4=&=<&.=:&C=1C25B;E=<&C;<&L1M&I4Q<&=77=<:4==5&2B&;;<&0=&:2=E2B7:4@=&C1;;@&<;;1&C47& :=&E8<<=<&C2502=<D& E=<& 61864;5=& ?;6:21&C221&.=:& 7866=7C25&EA=E=<&C;<&C47&4<&L1M&47&0=&.;<0.;C4<@&C;<&==<&84:7:=E=<0=&A;:=1EA;54:=4:D&'=:&<;B=&0=& 62<:125=& 2C=1& 0=& ;668B85;:4=& C;<& 7:2??=<& 04=& EA==E1=785:;:=<& C;<& C47& E8<<=<&9=e<C52=0=<& 47& 0;;194Q& C;<& @122:& 9=5;<@D& M:2??=<& 04=& 0221& C47& 23& ==<& 62<:4<8=& 2?&3857=1=<0=&A4QI=&;;<&.=:&A;:=1&A210=<&;?@=@=C=<& I4Q<&0=& 7:=12e0=&.21B2<=<&=<&.8<&B=:;9254=:=<D& -=I=& 7:2??=<& I4Q<& C=1;<:A2210=54QE& & C221& C4:;5=& 3126=77=<& 4<& C47& I2;57&94QC2219==50& 0=& 7=E78=5=& 14Q34<@& =<& 0=& 7:1=771=732<7D& E6.:=1>& 0=& ?;6:21=<& 04=& 0=&;668B85;:4=& C;<& C47& 7:=12e0=<& 4<& .=:& A;:=1& C;<& L1M& 9=3;5=<& =<& 0=& @=C25@=<& C;<&;668B85;:4=&C221&0=&C47&A210=<&<2@&<4=:&C255=04@&9=@1=3=<D&J=:&;5@=B=<=&02=5&C;<&04:&312=?76.14?:&A;7& 0=& ;;<A=I4@.=40& C;<& C=176.455=<0=& E5;77=<& C;<& 7:=12e0=<& 4<& L1M& :=&9=3;5=<>& .2=& EA==E2B7:;<04@.=0=<& E8<<=<& 94Q01;@=<& ;;<& .8<& ;668B85;:4=& 2?&=54B4<;:4=& =<& .2=& I=& 84:=4<0=54QE& 0=& C47& E8<<=<& 9=e<C52=0=<& 4<& I4Q<& ?8<6:42<=1=<D& -=&9=76.4E9;;1.=40& C;<& 0=I=& 4<?21B;:4=& 47& C;<& 9=5;<@& C221& .=:& 2<:A4EE=5=<& C;<&B;<;@=B=<:& 7:1;:=@4=d<& =<& <4=8A& :=& 2<:A=13=<& L1M& :=1& C221E2B4<@& C;<& <=@;:4=C=&=??=6:=<&23&@12=4>&A=5I4Q<&=<&C221:35;<:4<@&C;<&C47D&-=&;6.:=1@12<0&=<&0=&@=0;6.:=<&04=&:=<&@12<075;@&54@@=<&;;<&.=:&.4=1&9=7:80==10=&31295==B&A210=<&4<@=5=40&4<&#889+3&:B!
\D&B<&#889+3&:B! X& 47&2<0=1I26.:&2?& 4<&==<& 1=641685;:4=&;F8;685:881&7/7:==B&B=:&.2@=&=<&5;@=& ;668B85;:4=& C;<& 7:2??=<>& ;?E2B7:4@& C;<& C47C2=0=1>& C477=<& =<& & 9;6:=14d<>& 0=&C2=123<;B=&=<&@12=4&C;<&K4Q5& :45;34;&4"*)$%")3(-*'(2).($0->&1?14E;;<7=&B==1C;5&52#"(#-*
,#"(*/('0-&=<&E8123=7=&3;54<@&5',0(22#*#',0(22#&C;<&@12=4&A210=<&9=e<C52=0D&-=& a.2@=&;668B85;:4=&L1MU&9=.;<0=54<@&A;7&2<:A213=<&2B&B;N4B;5=&23.234<@&C;<&7:2??=<&4<&.=:&A;:=1& :=& 1=;547=1=<& 0221& @=9184E& :=& B;E=<& C;<& ==<& 5;@=& A;:=1C=1C=174<@& |��& X}E@&C2=0=1}0;@~>&==<&C25@12=40&942?45:=1&=<&==<&.2@=&C2=19=5;7:4<@D&-=&a5;@=&;668B85;:4=&L1M&9=.;<0=54<@U&A;7&==<&9=<;0=14<@&C;<&7/7:=B=<&B=:&==<&.2@=&A;:=1C=1C=174<@&|����&X}&E@&C2=1}0;@~>&==<&<4=8A&942?45:=1&=<&==<& 5;@=&C2=19=5;7:4<@D&-=&=N3=14B=<:=5=&3=1420=&
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