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Taxonomy: !"#$%&'"( )&*$%*+"#$%&'"( ,-./".&*$%*+"#$%&'"( 0/'1*+'"-%2( 

0/'1*+'"#%"%( 0/'1*+'345,6&*+"#$%&'34 6&*3.( ,6&*+"#$%&'34 7'$'2

>?&*@2A:%&(#1,2&%,B&21C3%?2:('%8,1*:(;%8,)*(;CDE%;;(3?,$;23:,$2:.*?%3),E(:.,

:.%, )$%A(%), 321%, ?('%3, @2)%D, *3, :.%, D()%2)%, $.%3*:<$%, 2))*A(2:%D,E(:., :.%,

@2A:%&(26,F.%<,(3'2D%,:.%,A&*E38,&**:),23D,):%1),*G,2,?&%2:,'2&(%:<,*G,$;23:),'(2,

E*#3D),A2#)(3?,:#1*&)6,F.%,D()%2)%),2&%,A&*E3,?2;;8,.2(&<,&**:8,23D,A23%,?2;;6,

"*1%,):&2(3),$*))%)),2,E(D%,.*):,&23?%8,E.%&%2),*:.%&,$*))%)),2,'%&<,;(1(:%D,

.*):,&23?%6,F.%,:#1*&,(),A*&&%;2:%D,E(:.,:.%,$&%)%3A%,*G,2,;2&?%,:#1*&C(3D#A(3?,

$;2)1(D,HF(,$;2)1(DI,(3,:.%,@2A:%&(26,F.#),,8$34%9"#'%:2,A2#)%),A&*E3,?2;;,*3,

123<,D(A*:<;%D*3*#),$;23:)J,,8&3+',A2#)%),A&*E3,?2;;,*3,&2)$@%&&(%)J,>6'(:(),?2;;,

G*&12:(*3,*3,?&2$%)J,,8&/'1*6%:%2,A2#)%),.2(&<,&**:)J,,8&";'*+"#$%&,(),2'(&#;%3:6,

K*E%'%&,:.%,2@(;(:<,:*,A2#)%,D()%2)%,(),2))*A(2:%D,E(:.,:&23)1())(@;%,$;2)1(D)8,

23D,:.(),?&*#$(3?,(),%2)(;<,D()&#$:%D,E.%3,$;2)1(D),1*'%,G&*1,*3%,):&2(3,:*,

23*:.%&6,L*&%,&%A%3:;<,,6&*+"#$%&'34,.2'%,@%%3,A;2))(M%D,(3:*,N,@(*'2&),@2)%D,

*3,$.<)(*;*?(A2;,23D,@(*A.%1(A2;,$.%3*:<$%),E(:.*#:,A*3)(D%&2:(*3,*G,D()%2)%J,

:.%,O,A;2))(MA2:(*3,)<):%1),2&%,3*:,A*1$2:(@;%6,F.%&%,(),3*E,2,G#;;<,)%P#%3A%D,

&%$&%)%3:2:('%,*G,%2A.,@(*'2&,$#@;(A;<,2'2(;2@;%6

Q&*E3,?2;;),2&%,G*&1%D,E.%3,,6&*+"#$%&'34,E(:.,2,2,:#1*&C(3D#A(3?,F(,

$;2)1(D,(3G%A:),2,E*#3D%D,$;23:6,>,$*&:(*3,*G,:.%,F(C$;2)1(D,/5>6,HFC/5>I,(),

:&23)G%&&%D,G&*1,:.%,@2A:%&(2;,$;2)1(D,(3:*,:.%,.*):,$;23:,A%;;,E.%&%,:.%,FC/5>,

(),(3:%?&2:%D,(3:*,.*):,$;23:,A.&*1*)*12;,/5>,@<,23,(;;%?(:(12:%,&%A*1@(32:(*3,

$&*A%))6, "*1%, *G, :.%, :&23)G%&&%D, ?%3%), %3A*D%, %3R<1%), &%)$*3)(@;%, G*&, :.%,

)<3:.%)(), *G, $;23:, .*&1*3%), :.2:, A233*:, @%, A*3:&*;;%D, @<, :.%, $;23:8, A2#)(3?,

2@3*&12;, A%;;, D('()(*3), :.2:, $&*D#A%, 2, $;23:, ?2;;6, S:.%&, :&23)G%&&%D, ?%3%),

%3A*D%,@(*)<3:.%:(A,%3R<1%),A2$2@;%,*G,:&23)G*&1(3?,$;23:,1%:2@*;(:%),(3:*,2,

A;2)),*G,A*1$*#3D),A2;;%D,*$(3%),:.2:,2&%,3*:,A2:2@*;(R2@;%,@<,:.%,.*):,$;23:8,

@#:, 2&%, A2:2@*;(R2@;%,@<, :.%, :#1*&C(3D#A(3?,@2A:%&(2;, ):&2(36,,87'$'2, ):&2(3,"T,

(),2,'(&#;%3:,@(*'2&,UUU,):&2(3,()*;2:%D,G&*1,:.%,<'$'2 7':'9%&",H?&2$%I,A'6,UR)24(,

"2&G%.%&, A&*E3, ?2;;, (3, 9%A)4%1%:VS&?2'*3<8, K#3?2&<, (3,  WX 6, U:, $&*D#A%),

:.%,*$(3%,'(:*$(3%6,,87'$'2,):&2(3),3*:,*3;<,A2#)%,?2;;),*3,?&2$%'(3%),@#:,2;)*,

3%A&*)(),*3,?&2$%'(3%,&**:),23D,2,.<$%&)%3)(:('%,&%)$*3)%,*3,3*3.*):,$;23:)6

.)*,9)#&:;<(:<;)=

Y,Q.&*1*)*1%, ,HA(&A#;2&J,N8ZO[8NZ!,@$I

Y,Q.&*1*)*1%,O,HA(&A#;2&J, 8OXN8 XZ,@$I

Y,-;2)1(D,$>:"T@,HA(&A#;2&J, N\8TN!,@$I



• Plasmid pAtS4c (circular; 211,620 bp) 

• Plasmid pTiS4 (circular; 258,824 bp) 

• PlasmidpAtS4e (circular; 631,775 bp) 

• Plasmid pAtS4a (circular; 78,730 bp) 
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