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Bs3 [342aa] Bs4C [164aa] Xa7 [113aa] Xalo [126aa] Xa23 [113a3] Xa27 [113a3]
Q
o
NADPH NADP+
N \
() (4] Q Q Q
c c = = c
© [ [ © <
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= S £ £ =
Q [} Q Q (]
= = = = £
\ ¥4 \
Executor R gene | Capsicum annuum | Capsicum pubescens Oryza sativa Oryza sativa Oryzae rufinogon Oryza minuta
donor species PI271322 P1235047 DV85 Cas 209 y pog Acc. 101141
H_R in Yes Yes Yes Yes Yes No
N. benthamiana
Transmembrgne 0 4 2 4 3 2
domains
Subc_ellu_lar cytoplasminucleus endqplasmic endqplasmic endqplasmic endqplasmic apoplast
localisation reticulum reticulum reticulum reticulum
RSmer et al., 2007;
o § '| Strau§ et al., 2012; | Chang et al., 2021; . Gu et al., 2005;
References | KrSnaver etal. | wang etal, 2018 | Wangetal. 2021 | T2neta 2014 | Wangetal, 2015 1wy etal., 2008
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#Load packages
library(readxl)
library(ggplot2)
library(tidyverse)
library(paletteer)
library(dplyr)
library(gapminder)
library(egg)
library(gdata)
library(ggsignif)
library(RColorBrewer)

#call a file
f< - file.choose()

DATA <- read.csv(f)

#Plot data

gg <- ggplot(DATA, aes(x = sample, y = CFU, col=sample))+

theme_classic()+

geom_boxplot(width = 0.5, alpha = 0.2, notch = FALSE) +

#geom_boxplot(stat="identity") +

geom_point(alpha = 0.4, position = position_jitterdodge(dodge.width = 0.5))+

theme(text=element_text(family="Helvetica", face="bold", size=12))

plot(gg)

#Plot data with t - test

gg <- ggplot(DATA, aes(x = sample, y = Fm, col=sample))+

theme_classic()+

geom_boxplot(width = 0.5, alpha = 0.2, notch = FALSE) +

#geom_boxplot(stat="identity") +

geom_point(alpha = 0.4, position = position_jitterdodge(dodge.width = 0.5))+

theme(text=element_text(family="Helvetica", face="bold", size=12))+

geom_signif(comparisons = list(c("CpBs4C
¢(0.85))+

geom_signif(comparisons = list(c("NbBs4C.1
¢(0.9))+

geom_signif(comparisons = list(c("NbBs4C.2
¢(0.95))+

geom_signif(comparisons = list(c("NbBs4C.3
c(1)
plot(gg)

#ONE WAY ANOVA

#Load packages
library(ggplot2)

- ""CpBs4C +")), test = "t.test", y_position =

- ""NbBs4C.1 +")), test = "t.test", y_position =

- ""NbBs4C.2 +")), test = "t.test", y_position =

- ""NbBs4C.3 +")), test = "t.test", y_position =

$&
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library(ggpubr)
library(tidyverse)
library(broom)
library(AICcmodavg)

library(multcompView)

#Run the anova
one.way <- aov (CFU ~ sample, data = DATA)

summary(one.way)

#Tukey's test
tukey < - TukeyHSD(one.way)
print(tukey)

#compact letter display
cld < - multcompLetters4(one.way, tukey)
print(cld)
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%*0@.893).8*0@.1$*0&'(8Z31)"ANBRAE. #&.$&"39<8&IKIMe<&$). #.&)"%&/..0&"&#.0"%%"0@. &' (&1#'$.*0&
%SH2 @24 & 1H#.4* @S+ 0&2%*OF & 1#.-* 2% 37 &H.%'3- 4&Y$H2 @$2#.%6&$ & 1#.4* @$E&+)"$&0.+&%$H2 @$:
3",&3%,.&+*$)& %S$H#* *OF&" @ @2#" @79& 6#9& V23*.08 WHIE [REBNR!)' ' 3'F2.%& $'& %..& *(&

$). *H& YSH2 @$2H.%& @' 23AEBS YR +*$)& "8 )*F)& 4. F#..& (& 1#["*3*$7& "04& *(&$).& ) 3'F2.%&

3", 48 %*;*3"H& 'H& 4*((#.0$98 G) & %o$H2 @$2#.%0& + HARIIE W& Z31)"C'34& "04& -*%2"3*0%.4&
296*0F& [)*;.#"& U&d!.$$.#%.0& .$& "39<& JKIMe9& G" *OF& $).& .0$*#.& 1#'$.%0& %.A2. QRS '(& .
)';'3'F2.&"04& %21 #*:1'%*0F& $).:& '0$'&'0.& "0'S) #& $'& 4.5.#,%0.& *(&$). 7& "#.& %$H#2 @$2#"337&

0% *3"H&+"%& ;. $&+*$)& %';.& @)"33.0F.%9& G).& IBED'& " @*4%& . 1$& ("33*OF&/" @, & '0& $).&
%SH2 @$2#.<&+)*@)&"((. @$. AB)BIAL; 4.3&'(&"33&)';'3'F2.%&ACF2#.& TRI9&

|

[] cpBsac

[ nbBsac.1
B noBssc2
[ noBsac3

[] siBsac

[] caBsac.1
[ cassac3
[ cassac.4

!
012345!67D7!'E'>%C'%>+.1$=1=00**1*+&<";19.:,|;,$#$*$<%+.| @>+1&$'1$-$*$<BC@**Al.B#B*@>7

A+:.8+.)(#59&:()O#5<#H+%&H#HG/=T#%5-5(53.&/#,*#85-"): 1B+5H#7'G/=7T"#A+:.8+..&/HC&:&#9,/.)(,/&1#./ *3#
7%,-&:)Y" #
|

H" *OF& ;'#.& @3'%.37&"$& $).& *04*-*42"3& Y%o$H2 @ $2#"3& 1#.4* @$*0%& '(&."@)& 1#'$.M00& $).& 3"%$&
"*0'&" @*4%&) 48" &1 " H&1H#.A* @S 08% @'#.98&CH' &+)"$&@ 2348/ .&1#.4* @$.4<&." @) & (@&

$"3%& (#,8$).& ) 3F2.%8 +"%& - #7& 4*%U$*0@$& "04& 4*((#.03R & BS) #9& G).#.(#.<& (#&
%SH2@$2H"3&1H.4* @S+ 0<&$).%.83"%$&"+0'&" @*4% &+ # . &XHACDEBIF 31 &'04&4.3.$.4&(H &

(24#9) #R#,)6)-QH#.4* @$* 0%98&G)*%&3.($82%E&+*$)&"& ODH " B&R F*0<&@":1'%.4& (&('2#&
"31)"€).3*@.%<&$+&S)"$8%1"0&$). SVKES).&1#.4*@$.4&;.:/#"0.<&"04&$+'&$) "$& 03781 "#$*"337&
%1"0& $).& 1#.4*@$.4& ;../#"0.& AC*F2#.& TITZe9& G)*%& @'0%.#-.4& #.F*0& )"4& "& F.0.#"337& )*F)&
1#.4*@$*08%@'#.<&"048+).08"338$). 8@ 0WBH AQIBEH . F* 0%&+ #.8%21 #*:1'%.48'0&$' 1&' (&

'0.8"0'$) #<&S).7&+. #.8%$H* *OF378%*;*3"#&AC*F2#.8&TITCe9&Z3*FO;.0$8+*$) RBREABS*PUE:

| %"
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3'@"3*%"$*0& (& [Lc% ID3%". %% #<& KM g& ?"0F & .$&"39<& JKMQe<& $).& 3'0F.Uh& "#1§'& ).3*@
06*:*3"#&*0&3.0F$)&$'&$). & +*4$)&'(&$).&DB<&+)*@)&)"%&/..0& @"3@23"$.48$'&/.& #2048 K&S$' &NN&O:
++4.&d1"*08&.$&"39<&IKMOG&B$.1).0%'0&08&:"+.%<QRIOQNe

- +
predicted error

I Variable C-terminal tail
Conserved N-terminal body 45-55 amino acids

[ cpesac

[ nbBsac.t
B noBsac2
[ nbBsac3

A [] siBs4c

[] caBsac1

e [ cassac3

[ caBsac.4

!
012345!6767!"**19.:,1;$#$*$<%+.1, @)+ @!'$-$*$<BC@**Al.B#B*@>!C$>+!.">%Cb>+&

H=RBY68HB5*/8:0& 1#B5: &1 +:.8+..&HE<HT GI=T"HUH)* LHT# YIS/ + 5HHC, +%, H+00&#H 5+8& *"HZ)I%E& 1#3:&OH#
(,*&/#,*1,8)+&H-&-B:)*&HB5.*1):, &/"HT5 (5. HI85: &, [#<5:#+ Bt & 1,8+ &1HE: 5 HE<H+Yo&H|+1.8+. &, HL (%) <5(1"#
[,3.:8#8:&)+&1H#BOHZ:"#d.(,&*HW 5 &"

i+ 8+..) (#598: (| O#S<H-+Y68H85*/&: OBLE) *)(H#B510#5<H) (HG/=T#%5-5(53.&/VH#)/#,*1,8)+&1#BO## %&
85(5.:"#L((#/+:.8+.:&/HC&:&HO,1.)(,|&1#.1, *3HT%,-&)Y"#

&

R"$2#"337<&$).&0.198%3$.18 +"%& $'& $.%6$& $).& ) ;' SEULRLES). 78)" 48 "& Yo*;*3"#& %2/ @.3323"#&
3'@"3*%"$*0& "04& (20@$*0& $'& $)"$& '(& [1c%Ng& )'+.- HIDRB3(& "33& $).%.& F.0.%8& "04&
11#.%%*0F &$).;8*0&"&)*F) Y4 #&-. @S H&1# - 48$'&/.&"&@)"33.0F.087.8+ #.&20"/3.8$'84.$.@$&
"07& 1#'$.50& I1#.%%*08& (H& S}84# ™./  &'04& $).859# 67-*$8%)-./8)''3'F2.%<& +).0&
*O(*3$#"$.4& *AFEO&"(2'))"#  2%*OF@%*0'-(&%)./#(/&C-)&", &I"FH#*0(*3$#"$*0&).#."($.#e9&
G).&'0378&%1.@*%&$)"$8%2@ @.%%(2337&)"4& "33E) EDMAS. .| 1#.%*0F &4.$.@$"/3.& 1#'$.*0&
@$'1*@"337LBDE"(2'N)" & #.8$).&);'3F2%& F.0.%& @'*OF& (#;& 49#0&"'(2'N" <&
40>,=+9D8HA0> =+9B<&" 040>, =+9G <&+)*@)&"#.83).&F.0.%83) "'$&+ #.8&4.@*4.48$ & - &('H+"HA&
+*3) X

| %
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<16 HSY08HI5-5(53.8/4::5-# 34)56+,-"(%"+"  #06)I8H+AGHL ;& &*+HB&((#1&)+%0#
'Yo&*5+0'8H8()/ /&I

1&

G).&)'3F2.%&H & A49HO&"(2))" & #.8&13"@.4&204.#8&$).& @ 0$H'3& (&"&Y%$H# OF & @ QY6 $*$2$*
1#,'$.#8& d['23*(3'+H& %"*@& -*#2%& TnB& 1#'$.#9& TnBe<& "04& $).0& +#.& .@$1*@"337&
"EHA0(*3$H"$.4&*08%B0&"(2))"™  9&N$&+"%&('204&$)"$&$) H#.&+ #.8& B+ &A*((#.0$& @3"%%.%& (& @.33
4."$)&81).0'$71.%9&R/CY%NIME)"%&"&@.3384."$)&1).0'$71.8%**3 " HES$'&S)"$& (& 1C%N[<&+)*@)&@"0&
1.8%..0&/'$)&-*%2"3378+*$)&@.3384."$)&21'083$).&3."(&"04&$).&$* *OF &' (&$).8&@.3384."$)&d-*%*/3.8@.
4."$) &6T;1$:%8&@"0&/.8&%..0&"%&. "#37&"%&TNE) 2#% L BHEE*0e<&/2$8"3% &A2"0$*(*"[378+*$)&

"& %*FO*(*@"0$& #.42@$*08 *0& 1)'$'%70$).$* @& "/*3*$7& AC*F2#.& T e9& G).& $+'& ) AVF2.%8& (#:&
0&"(2N)"™  &$)"$& "#.& $).& ("H#$).%$& *0& "*0'& "@*4& %*;*3"H$T& $'& [1c%\[EIR/LOLE.

RIC%NIT<& 4'& 0'$& *042@.& "& @.33& 4."$)& 1).0'$71.& "04Q'BEE@"2%.& "& #.42@$*0& *0&
1)'$'%70$).$*@& @"1"@*$7& dC*F2#.& T9"e9& R'$"/37<& +).0& $).%.& 1#$.*0%& +#.& .@$'1*@"33
A ILH.%%.4<& $). 7&)" 48 4%((#.0$8." @ @2;23"$*'0& 3.-.3%& (& 1#'$.*0<& +*$) & [1c%N[<& R/CUN9I<&
"04&R/CYNOTE " 338)"-*OF&Y6*;*3"#&3.-. 3%& (&1 1#.%%* 0<&"04&R/CY%NIME) - *OF &"&-*U%*/37 &4#";"$* @&
#.42@$*08*0&1#'$.0&" @ @2;23"$* 0&IC*F2#.& T ce9&

&

A B C 0.8 c ¢ ¢

25kDa —f 0.6

15kDa —j

Photosynthetic efficiency (Fv/Fm)

a-HA o
ponceal .
02
o&i i"’“"b\;@%&:éfg@\““\e |
012345!67:7'FG9.:;,78!;@.!@!.B#B*@>!C+**/+@";!-;+&$'A-+!'$! -9.:, (&

W =HEO&:&T"&J/ 5*# 85*/+: 8+/#)3:5,%<, (+:)+&1H# *+ ) 56+,-"(%6"+" "# L ((# 85*/+:.8+/#):&# 1., 98 # B #
"B-5+&H)* L 16)O8H)HB & -, ¥) (HILHH) 3 "HOYS+5H+)RE H-+90:&&HL) O/ +#,*<, (#) +,5"

"H=fh *SB(SHHD<H 5+8&,*H)B8.-.()+, 54 D<HY5-5(53.8/H#,*BA)56+,-"(%"+" "HA)-(8H+)REMHO=HYS. :[H'5/+#
)3:5,%<, (+:)+, 5+ #A)-'(&/H CE &t *H#5*#)#IBIHAZA JOL#3&("#L 4L AIPOH)*+ B510#C)/# /& 1H# +5H#18+8&8+#
"5+& *"HOS*8E&) #/+), *&1H#-&-B:)*&t]&: O&/H)IH)H(5) 1, *3HBE*+:5(" #BY6&H* -B&:IHE*H+Y68H(&<+H], 18&H5<H&)BYott
B(5+#,*1,8)+&#H+%8H#-5(8&8.():#C&, 3%+# RZ) #18&+&:- *&1#BOH 5+&HH#() 118"
O#=@%5+5/0*+06&+,8#8)")8,+0# 5<#+,//.&H)<+&:H#)3: S+t - BA) 56+, (%"+"'4) A)-'(&H+)R&*H#) +# <5.:#

1)OME B[+ *<, (+2)+, 54" #0) (. &/H): & &I &*+&1#, *H)HBETH) ¥ LHC Yo, IR&:H (5+H+5H/%SCHI):, )+, 5, “HNHEKH
(8&)9&INHI+)+,I+,8)((O#],3* <,8)*+#3:5. /#_'NK"KN #):&#: GABIHC, +Vo#H(&++8:/#8/5(9& 1 #BUEYBASIEgLH
C,+%6#'5/+#%58#%. R&OD/H#&/+"#

| %%
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Z($.H& % #-*0F& $)"$& $).& ) '3'F2.%& (.33& *0$'& $+ERHAOB& @"$.F'#*.%5& @.33&4."$)& #8& 0'8& @.33&
4."$)<&/2$&)"-.&%2@)& Yo$H* *OF&Y$H2 @ 2438 %* *3"#H$7&$'&."@)&'S) #<&+.&0.1$&$.%6$.48+).$) #&
4+((#.0@.&*0&1).0'$71.&*%6842.8.$'8"&4*((#.0@.8*0&$).&3 @"3*%"$* 08 #83' @"3*%"$* 08 1"$$ #0&' (&S
);'3'F2.9%9& G).& [ Yb.#*0"337& WOB'FF.4& [1c%"[& "04& 49# 0&"(2')"™  &):'3'F2.%&
06)'+.48"&%**3"#&3' @"3*%"$*081"$$.#0&204.#8$).8&@'0( @"3&;* @H# % @'1.<&*08$)"$&$).78"33&3'@"3
$'& $).& D8& AC*F2#.& TINBRAGIZHHT B'FF.4& D8& ;"#, #& d:6DHY]).##7e& +'%8& 2%.4& $'&
4.$.#;40.89).8%$H2 @$2#"3&0.$+'#,&'(&3). &DBI&[ 0%+%6$.0$37<&[ 1Y% <&R/CUHNIM<&ER/CHN9I<&"04&
RIC%N9T&"33&3'@"3*%6.4&"3'0F&S$).&$2/23.%& (&:$). &E)SHRIZHEE. (#;.48$5).%.&#"$) #84.0%.&
"EF#.F'$.%8&(' 2048 385 #%. @$+0%8& (&$). &DB&S2/23.%<E&+)* @) & %8 ) SREIOSRIGER 0&' (&
Z$HRIM&AZ#"*4'1%*%&HMRZIZBEMe&"$&S$) SDB&20@$+ 0%&AEH*. @)/'2; #&.$&"39&IKMQe9&D8&
TY"7&S20@$+0%&"#.8$). & 1*0$%&"$&+)*@)& DB& $2/2 3/ ERIED/6$"/+3+%.8."04&%)"1.8$).&
0.$+#,&'(&$).& D8&I[).08& .$& "39<& JKMTe9&h0$.#.%$*0F37<& $).%.& C%"[&4.0%.& BFOH 8. %&
%$"/3.8"$&DBRT7&S20@$+0%<&/2$&$). 7& @"08."3% &/ & HT & IHBRSBRUG*F2#.& MOPCce9I&G",.0&

$F.$) #<&$).%.&#.%235%& Y%2FF. %38 $)"$8& +)*3.8$).& CUN& ) BIF28B+ & 4*((.#.0$8 @3"%%.%&
@.3384."$)&1).0'$71.%&$).7&"338) - &"&%*;*3"#&3' @"3*%"$* 0& THPIES). & DB&.

|

CpBs4C-GFP NbBs4C.1-GFP NbBs4C.2-GFP NbBs4C.3-GFP

ER-mCherry

!
012345!67H7!,-9.:,?IFG9.:,78?IFG9.:,7D?!@&/IFG9.:,76*$C@*B.+!'$!";+1547 !

75 BT &/1 544 5<# *1,8)+&1# GI=T# %5-5(53.8# +)33&1# C,+%# W[O# )*1ATIR&: 0 6=H %' # *B4)
56+,-"(%"+" "HS5'H)&(# HEW[OH <, (+&:# ) (5*&VH BE++5-# ') &(# [HW[O# ) THE&: 104 <, (+&:#-8&:3&1"# Q%, +&#
18)(8HB):#, H#B5++5-#(&<+H#B5:* & HE<H&)BYoH, ) 38H: &' &I &+ IHNHK-"HHH

#

'0.8@'234&"#F2.83)"$8$)* %&@.3384."$)&1).0'S7 LERES)IM&)' 3F2.&*%842.8$'&. @S 1* @&

" H11#. %% 08 (#& "8 G YORZ& d$#"0%(#8& BRZE& *0%.#$+ 08 -*"& "F#+0(*3$#"$* 08B REIBS <&
4.%*FO.#8& GZHD%& d4GZHD%e& +.#.8 @'0%$#2@$.4& $'& [*048& 21%HIHEDER(B))&iH
)''3'F2.%8&"04& " @%*-"$.8:$). & $#" 0% @#*1$%'0& (& $).%.& .04'F . QISHE*$> #8& .$& "39<& JKMKe9& G).&
AGZHDY%&+ #.& ##"OF . A8$'&/048$'&" &# F* 08 (&6RZ&" 1 1#'1%;"$.37&MKK&/1&21%$#.":8' (&$).&ZGW&
(&$).&);'3F2.%8 $'& "@$*-"$.& $#'0%@#*1$*0& dC*F2#.& TINZ<& B2113.;.0$"#7& hO('#;"$*08& BTe9&

| %9
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h04..4<&Al[8 Y"%.48&A2"0$*(*@"$*0& (& R/ICYN& $#"0% @#*1$%& *042@ .48 /7& "F#*0(*3$#"$*0& ' (&$).&
AGZHD%&*08%0&"(2'))"™  &.-."3.4&9)"$&$).&4GZHD%E&+ #.&"13.8$'8&%1.@*(*@"337H)@$*-"$.&
*0$.04.4& .04'F.0.%98& G).& 4GZHD& "@$*-"$1ME&=+9D 8d4GPP@¢"%& $).& '037& 4GZHD& $)"$&
*042@488.@.338&4."$)8#.%1'0%.8"04&#.42@.4&3$).&1)'$'%703).$* @& @" 1" C-KTRHES) 4B, 18"

dC*F2#.& TONe9&h$&+"%&"3% & ('2048&$)"$&$). & 4G ZHDUR @PBEMRRI0>,=+9G &14GPQK&

"04& AGPQJI<& #.%1.@%$*-.37e& 4*4& 0'$& )"-.& "& *%*/3.& @.33& 4."$)& #."@$*0& '#& "& #.42@$*0&
1)'$'%703).$*@&@"1"/*3*$78+).0&" @$*-"$.4&/7&"&;"$@)*OF &4GZHD&AC &2#.& TINe9&

&

C o7 [ NbBs4C.1 D os be b
I NbBs4C.2 -
b I NbBs4C.3 :
0.6 —
£
LS
£ S
3 05 L 0
<
o >
=4 c 2
2 k)
o 04 S
2 E=
T 3]
© 2 04
c 03 )
S <
[}
g z
g 02 2
nj o
a = a
o
0.2
0.1
aa a a a a a a a
0 - -
dT 779 dT 780 dT 782 AvrBs4 19 20 L o )
ST T g7 (o qe®

o

012345!6717!/J"K5ILLM!@C'B)@'+.!1?#4-52()& @&/'B&/%C+.1C+**I/+@(&

H=iA8Y8:-)+ BHE<HCY& &H+%8H1SLM?/#B *1"#1SLMP#DDH# _1SHEDIHBIBLIZI#. [+ 8)-#5<H+%8HLSWH#
5<85/$014\ "#1SLM?#DFK# 1$#DFK #B *1/#>H#B'#. [+ &)-#5<H+%&H#LSWHES014] "#1$LM?#DF6#
_1$H#DF6 #B, *1/#IKGHBAKE #.'/+:&)-HE<H+%8HLSWHBEHB0!4> "#-)38#8:8)+&1#./, 34, P&*18:"85-" #
"H=ASLMPHBE*/+1.8+/#)3:5,%<, (+:)+&1H#,*BBIS6+,-"(%"+" "HOYS+5#+)RE& H+06:&8H1) O/ 5/+#,*<, (#:)+,5*"
O =H.)*+,+)+,08H# &)@ -&# OTP# C)/# J&L# +5# 18+8:- *&# +Y6&H )8+ 9)+ 5*# 5<# &)8Y0H # BBE&RBOH +%68&H#
85::8/'5*1 *3HLSLM?"HA)-'(8&/HC&: &t )R&IH=KHIS . [#'5]+#)3:5,%<, (+:)+,5*"#0) (. &/H): &Ht-&)*IHp#H]+)*1): 1#
189,)+ 5%/ Hm:#+8 8%, 8)(#:&.(,8)+&/HB5- *3H<:5-#+ Vb &H])-8&HBZIB)BYHI&*&HC) #+5:-) (\&1#)3), H#+06&#
&T" &)1 54 5<HBE8, Yol 5-# +Y68# [)-&# [)-'(&V# 1+)+,I+,8)((0#1,3* <,8)*+#3:5. [t _'nK"KN)#&#" &I&*+&1#
C,+0b#(&++&:/#:&/5(9& 1#BOHBIE UEQLHC, +%6#'5/+#%58#$. R&OD/H#&/+"#
BH=@Y%5+5/0*+06&+,8#8)")8,+0# 5<H+,//. &)< +&:H#)3: 5K SHH - BA) 56+, (%"+"'4) A)-'(&H+)RE&*H#) +# <5.:#
1)OHESI+#,%<, (+:)+, 5" H0) (.&/H): &' &I&*+&1# *#)HBSTH)* 1HC Y, IR&:H (5+H#+5#/%5CHO): )+, 5*#, *#/)-' &/ MIK#
(&)9&IVH+)+,I+,8)((0H#,3* < B)*+#3:5.'/#_'NK"KN #):&# :GARLHC +VotH(&++8&:/#:&/5(9& 1#BOBYBASIEgL#
C,+06#'5/+#%58#%. R&ODAHL/

I %é



$.0/40 )

<"I"<"#B5/$01)  %5-5(53.8/ #%6)9&H) H#,-")B+H#5H@)8+&:,) (#3:5A+Ybtt

I

Z%8*$&+"%0& 1#.-2%3784.$.4;%0. AU $E& &L3"7%&"&#'3.8*0& 3 *$*OF&/" @S$.#*"3& F#'+$)& +).0&
"@$*-"$.48/ 787 -HCOEREH 218, $&"39<&IKMIe<&+.&$) 2F)$8*$&+234&/ . 8*0% 4. YK LESTIEA. B)&
*042@.4& I T8D> =+9D & '2348."3% & #.42@ .&I" @S A 6" (| EFH# +$)<&"04&"3%'&*(&$).&@033&

4."$) Y042@*0F&)'3'F2.%8&)"4&"07&* 1" @$& 0&/" @S #*"3&FHIEHE" (' 9&

&

A pBs3 EBE - dT...
3OVOVOVOVDUVOUA ./F”uq“v'/‘”./‘ OOUA J/‘ RUBY
|
-109 0

N. benthamiana N. benthamiana

AvrBs4

C. pubescens
N. benthamiana PI 235047

012345!67L7!/J"K5.!1@>+!=%&C'B$&@*|@\B03C 7!

H#=1ABY6&-)+ BH5ISE #:5-5+&:H#C, +Uott+06&# L&/ IBLH#HH*+83:)+&1#IKHH#B'# B&A<SBEH #+06&H# L SWHE<#+06&H
PfGa#8)//&++&"#

"H=R5 45<, (+1)+ 5B, (6@" 806 #85*+),* *3H-+%68H GIRGPIPIGa #B5*/+:.8+H#C, + Yo HIb&HKS #1SLM?#
DDH#_1$#DDH #)* 1#5%&¥ /+:),*IV#,*1,9,1.)(0#+%&# *1,8)+&1H#SLM?V# *+BATERH " (%"+" "#O%5+5#
HYR&M -+ &EH LY HH

OH=T5 4%<,(+)+,5*#B4, (6 @"&Y06#B5*+),* *3H+%8&H GIR G 2iPIGatt85*/+: 8+#C +Uott + WA S H1SLM?#
DFK#_1$HDFK #)*1#0%&F [+1),*INV#8)::0,*3H+%&#,*1,8)+&IHSLM?VH, *+BUJBEH " (%"+" "HOY%5+5+)RE&*#
+0b: &&H1H"

BH=TD 4*<,(+1)+ 5 BY, (6 @" 86 #85*+) * *3H-+%8H /PG 2IPIGat85*/+: 8+#C +Vott+IEH K5 #1SLM?#
DF6# 1$HDF6 #)*L#+O8&Y  [+1),*IV#8)::0,*3H+%E&H,*1,8)+ & 1HSLM?VH, *+BUGERH " (%"+" "HOY5+5#+)RE&
+0b: &&H1H"

SHARC (+0)+, 5 HBGH ., +00&HBE*+) * *3HLO:G/=HE #&-'+0#I&B+5# 20 #M)#TES&6+$) Ol#6;NK=D"#
O%5+5/#+)R&*#+%:8&#1","

| %’
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G'&$.%$&%$)*%<&$).&4GZHD%&*0& C*F2#. & TIN&+.#.&1ZBR*0$' &.$)&D"; 1"$*/3.&.11#.% %+ 0&

- @$'#<&1BEUNGRE"'0&.$&"'39<&IKMQe<&"04&3$) .08 $# ENB(EH YR HWO* S I' &) #." ($.#e&

2$"05& "@$.H#*"3& %$#"*0<& %'& $)"$& I"@$.#*"3& BHUREQADZ4& .& 1H#(#;.4& *0& ?Q&#H
0&"(2'N)"™#  dZA320F&.$&"39<&IKMNe9&G).& I'1t&%$# *08&+"%&2%.A8KA TE &R 11&*%&
#.@'F0*%.4&*0B#0&"(2')"™  &7&8'tM&A8D['WRhGh R& C&U 1t&Me&"04&+'234&"((.@$&$).&
I"@$.#*"3&F#+$)81).0'$71.8$)"$& X, =+ §''3'F2.%&@'234&)"-.& dB@)23$*0,&.$&"39<&IKMPe9&
G'& @'0(*#;89$)"$& $).& AGZHDUR (D" #  @'234& %$*33& [*04& $'& $).*#& @' 1156 BWS&
"@$*-"$.8$).8@'F0"$.84'+0%$H.";&F .0.%0<&$). &@ ##.%1 0B*DF& "% 813" @ .48*0$'&$). &1#' ;'S #&
&+l &l.@2%'#8& G &I8b;.#8.$& "39&IKKPe<&21%$#.";&'(&$).&8MCX&#. 1 #$ #&F.0.<&+)*@)&
@'0%*%$%&'(&$).&$#* 1 UIEN&. 0@ '4*0F&.0>7;.%&'(&3).&/.$"3"*08/* %70$).%*%&1"$)+"7&$)"$&
IH42@.%8& 1.$"3"*0<& "& -*%*/3.& 12#13.& 1*F;.03& d:.& .$& "39& JKIKe& dC*F2#.& TIPZe9& G)
c%T1#;'$.#...4GZHDY ZD58MCX& @'0%$H2 @$& +"%& $#"0%(‘#;. 4B#QRL-)&" , <&"04&$).0&
@'YO(*3$#"$.48+*$)&$). & 4GS *0*0F & I 1t& % $#"*0%9& N (&$).&"11#'1#*"$.&4GZHD&/*04%& $'& *$%&
@'##.%1'04*0FR>L <& $).0& $).& 4'+0%$#.";& 8MCX& #.1H$H#& *%& $#'0%@#*1$*0"337&@$*-"$.4
?).#.- #&B8MCX&*%&SH 0% @#*/.4<&*$&*042 @ .%&$) RAEI (BH) /B "0<& " & 12#13.& 1*F;.039& G )#..&
4"7%& 1'% (*3$#"$*'0<& ."@)& 4GZHD& '037& "@%$*-"$.4& 8MCX& +*$)&BOIROBIH. &/7&
4.-.3'1*0F&"&12#13.& 1*F;.0$&*0&$).&*0(*3$#"$.4&#.F* 0<& " 048 OrEBH BYD & +"%& (‘22048 +*$) &
$).&'8) #&>L, &IC*F2#.&TOREI&C'H#&.1";13.<&$).&M'1tLAGPPO&%$# *0&'037&%)'+.4&"&8MCX&
1).0$71.&'0& 49#08&"(2'/)™ &3."(& +).0& $).& 1c%T...DABGPPO58MCcX& @'0%$#2@$& ¥'%& @'
*0(*3$#"$.48+*$)&*SIRC24$) #; #.<&+.82%.48Z -HC Y MDICLDIIBE 38/ . @"2%.&*$&4". %&0'$&8" @ $*-"$.&
"078&(&$).8$.%$ 48H0&"(2')""  &,=+#)"'3F2.%982.8@'0(*#;.483).8(20@$*'0"3*$7 &' (&Z-#CY &
*0&"1'1t& /7& *0(*3$#"$*OF & *$&BEIR0& ,-&", &h& ITNK P<& "%& Z-#CAE&%& 21%$#.".& (&$).&
+$>,=+ &.0.&"048&@"2%.%&"&-*%*/3.&@.3384."$)&#." @$* 0&dC*R2#.&TI9PDe9

|

Z($.H#& $).8& AGZHD%E +#.& 4...4& (20@$*0"3& *0& $).& “I'1t& 0BE' $).H#& ["@$.H#*"3& FH#+$)&
1).0'$71.%8& +#.8$.%%$.48*0& ?@BH#0&"(2')"  9&D"@)& %$#"*08& +"%& MWDH*BEH'S.48*0$'&$).&
3."-.9&'(&$).&13"0$8"048. "33+ 48$ &F #' +&(H&Y* &4 NUETHARA" T%E& (&"33 +*0F&S$). &/ @S #*'&$'&
F#+& "04& 1#'3*(#'$.& *0& $).& 13"0$<& *$& +"%8& ('204& $)"$& $).& AGZHD& $"#F.$*0F& $).& .04'F.0'2%&
"@$*-"$0&(&$).8&@.33& X URP @*QBO>,=+9D &.0.&4*4&*04..48)"-.&"0&*; 1" @$&'0&/" @$.#*"3&
F#+$)&"04&.42@ 48" @$.#*"3& F#'+$)& /78 $.0('34& @' 1"#.48 $'& Z-#CY&. "04&'0.8 ) 2041BA&

@"1"#.4& $'& ;1$7& - @$#& dD_e& dC*F2#.8 TIQe9I& h$& @"0& "3%'& /.8 %..08 $)"$& $).& "@$*-"$*0&
40>,=+9B &04840> =+9G &3%'&)"48.42@ A& @$ #*"3&F#'+$)&/78&$.0(34& @";1"#.4&$'&D_&/2$&

)"4 &63*F)$378%**3"HE&F#+$)&S' &Z-H#CU I&G).&4*((#.0@.&*0&/" @S #*"3&F#+$)&/.$+..083) &' @$*-"$*0
((&40>,=+9D#'04& $).& "@$*-"$*'AQ>,=+9 J& "04&0>,=+IGH+" %& "3%'& $.0('34<& *04*@"$*0F& $)"$&
40>,=+9DH)" 488).& F#."$.%$& #.42@$*08& *0& /" @$.#*"3& F#'+$)& 21'0& *$%&. " @& 33'269& D

R/C%N[9J& 04&R/CYNITE) 480 &*%*/3.8@.3384."$) & #&H ARD&L)'$'%703). $* @& /*3*$7&ACF2#.&
TINe<& $).&"@$*-"$*0& (& $).%.& F.0.%& %$*33& )"4&. "0& *;1"@$& '0& /" @$.#+"3& F#'+$)9& m3$*;"$.37<&
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"33'+%6&('#&$).&@'0@32%*'083)"$8$).%.&F .0.%83%,.378)"-.&"&(20 @$* 08+*$)*0&S).&13"0$<&) +.- H#<E&S)*
%1.@*(*@&(20@$*'08)"%&7.$&$ &/ & @ 3" #*(*.49&
&

1}}0
¥ =
—t

Bacterial growth (log,, CFU cm?)
(2]

a a a a a

A= BN e

D
T & @ @ o (T g @ o

0 dpi 6 dpi |

012345!67N7P#4-52 1:$#$*$<%+. &+<@'B)+*AlB#-@C''G@C'+>B@*!<3$0";7

Q$#34) 56+,-"(%"+" HC&:&H# *58.()+&1# C,+%6H +%0&# *1,8)+&1# [+:) */# 9, )RID, *,(+1)+,5*"# T[f# _85(5*0#

<5:- *3f %+ HC&EH18&+&:- *&1HBE+UHE*H+%6&H 1) OHE<H, *58. QH#BrH)* LH>H1)0/#)<+&:# *<&8+ 5% >H1' "#

G):#)*1# C%,IR&:#' (5+#/%5C/# +%&#9):,)*88&# 5<# *MNENB(BY, 8)+&/# A+)+ [+ 8)((0#/,3* <,8)*+# 3:5.'#

KUK #):&#' &8 +&AHT + Vot (&++&:/#:&/5(9& 1 #BOAPYBARUEGLHC +Y6# 5/ +#%58#%. R&OD/H#&/+"#

!

G'&-.#*(7&$)"$& *$& *%& *AD>4&ID & )*@)& @"2%.%& *;1"#.4& /" @$.#*"3& F#'+$)& "04& 0'& '$) #&
AGZHD&' (G "#F.$&F.0.%<&"&$#*13.&,0'@, 2$&dE "e&'(&"3BB:H 4. &)';'3'F2.%&d  40>,=+9D8#

40>,=+9B <&"0480>,=+9G e&+"%&F.0.#"$.4& 2%*0F & [8hB!8& d[32%$.#.4& 8.F23"#37&h03$.#%1"@.4&
B)#$& 1"3*04#'* @& 8.1."$%edC.0F & .$& "39<& JIKMTg& V*0.,& .$& "39<& JIKMJIg& B$2$$;"00&.$& "39<& JK.
2$"F.0.%*%&"04&$.#;.4& 40>,=+9D S@IC*F2#.&T90e9&800&+9D SB&"&%*0F3.&Z&*0% #$*'0&*0&
40>,=+9D &.0.#"$.4&"0&."#378%$'1&@'4'0<&"&S+'&/"%.&1"*#8&4.3.$*'0&"04&" &%*0F 3.& G&*0% . #$* 0&* 06
40>,=+9B &3%'& F.0.#"$.4& "0& ."#37& %$'1& @'4'0<& "04& "& MT& "%.& 1"*#& 4. 3G B& TBL
F.0.#'$.48"0&."#378%$'1&@'4'0&AC*F2#.& T909&: . #."($.#<&$).%.&;2$"0$&"33.3.%& +*33&/.&#.( ##.48$"
"%&00,=-9D8# "00,=-9B81948"'00,=-9G 9& h$& %)'234& "3%'& /.& 0'$.4& $)"$& $).#.& + #-BIE&
*0%/3.&4.-.3'1;.0$"3& #& ' #1) 3 F*@"3&4* % @#.1"0@*.%&/.$+..0&$)40>,=+9D S@3"0$%&"04&

2G9&

I %)
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A
NbBsaC.1 I
WT ] TICTGATTGGGATCCTTTCCACATATTAAACCATAATTOA
SDWDPFHILNHNS protein
INbBs4C.1-3 | TTCTGA\TTGGGATCCTTTCCACATATTAAACCATAAT'ﬂ@‘A
L GSFPHIKEP* - proein
nbbs4c.1 [ate o [ |
A 9 bp
B

NbBs4C.2 A0

WT I CCTCCCTGGCAATGGAAT...TCACCAGTTTACTTTAATDEA
PPWQWN. HQFTLM protein

82 118

! NbBs4C.1-3 ICCTCCCT CAATGGAA .TCAC CAGTTTACTTTAATG@\IA
P S SIS ﬁ\ - protein

nbbs4c.2 [arc ]| * |
2 bp T

Cl messcs

WT | TGGACCTCCCTGGCAATGGGATTCGTTCAATGTTGTABEAG

GPPWQWDSFNVVA protein
7
! NbBs4C.1-3 I TGGACCT------------ ATTCGTTCAATGTTGTAGCD&A
G P | S} - rotem
nbbs4c.3 [ate M * |

13 bp |

012345! 67TM7A?#4-52() D'#41EP4 @&/%C+/!#%' @'B$&.! B&H4-52()E& ?#4-52(8E& @&/!
M4-52( 7!

WE&*EH/8Y%&-)+,BH#5<HTPIOAPH, *1.8& 1#-.+)+ 5*H5H+ Y& &HB:5(53.&/4, *BA)56+,-"(%"+")35/$0! "I
_LV)35/$014] # G\BS/$014> # T "#P&1# (&++&:[H# *1,8)+&# 8%)*3&/# *1.881#9,)# TPIAOP# - +Rag*#
U.-B&:#)BSO&HZULH,*1,8)+&IHB)/&H), #*.-BE&H*&) #+Yo8&H-. +)+ 5" HA-)((H)::5CHC, +Yok)H(&++8&:H#.*18:*&)+Yb#t
<1,8)+&JH# [, *3(&ckt B)/&H "), # *1&:+ 5" # M):3&# )::5CH C,+Yott ORH *# +06&H :88+)*3(&# B&(SCH G+ /# )#

18&(&+ 5*VHC +%0# +%08H ] \&HE<H +%08H 1&(&+,5*# #B'# 1,:&8+(0# B&(SCH ,+"#P&I#/+):# YUOHBIF#8): (O#+:
[+5'#8515*#3&*8&:) +&1#9, ) #+Yo&# *1&:+ 51&(&+,5*" HZ)%&/# *1,8)+ &1 &(&+&1#* 8-S+ 18&/"

#

ZFH#*0(*3$#"$7 08 (&$). & 1#.-*2%637&2%.4&AGZHD Y& (#. EXNRE + #.8:2%. 4& I =+9D S5H'&
%..&*(&$).H#.8&+"%&"&4*((#.0@.&*0& @.33&4."$)&1).0'$71.& +IOROR3R )"  &')'3'F2.%&
+.#.&,0'@,.4&'2$98hh0840>,=+9D SGE00,=-9D &"%& %$*33& $#"0% @#*1$*'0"337& " @$*-"$.4<&/2$& $) #.4
+'0680'8 @.33&4."$)&"04&0'&#.42 @$+0&*08& 1)'$'% ) '$*@B*$ 78 dC*F2#.& TOMKe9& G)*%& *04* @"$. %6
$)"$&*$&*%& *04048=+9D 8D "2%*0F&$).%.8 @.33&4."$)& 1).0'$71.%<& "04& *$&*%6&0.*$) #&."&#.%23$&
@1 @&~ #.11#.%%*08& (#;& "F#*0(*3$#"$*0& 0'#& $).& @'0%.A2.0@.& (& AC THHERHE %6*$.%69&
"00,=-9B &048&'00,=-9G & .#.8"3%'&" @$*-"$.48& 2% H)RED H##.%1'04*0F &4GZHDY%<&/2$8.$) #.8+"%&
0'&4*(#.0@.&*0&$) *H&-*%*3.8%7:1$:%& ' (& @.33&4."$)& #& 1)'$%70$). $* @& @"1"@*$7&/.$+..0&$).&
2G&"04&$).8;2$"0$98& h$& %)'234& "3%'& /.8 0'$.48. 9) HB+*689D S@&4GZHD&PQI& +"%&"/3.8$'&
"@$*-"$!80,=-9G &*FO*(*@"0$37&d1 fKIKKMe&; #.&$)" 084G ZHDEP QI&+"%&" /3 B8 EHB &$.&
*0&?G&AC*F2#.& TOMKCE9&
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| NbBs4C.1-3 B

[ NbBs4C.1
I \bBs4C.2
I \bBs4C.3

Expression relative to NbActin

WT ! Nb.1-3 WT ! Nb.1-3 WT ! Nb.1-3 WT ! Nb.1-3

C dTALE 779 dTALE 780 dTALE 782 AviBs4
*kk n.s. * n.s. *kk
0.8
= %
—
IS
'S
>
L 06
>
o
c
Q
L
=
]
2
=
3]
<
<
s 04
0
[e]
=
o
=
o
0.2

WT ! Nb.1-3 WT !Nbi1-3 WT !Nbi1-3 WT !Nbi1-3 WT !Nbi1-3

dTALE 779 dTALE 780 dTALE 782 AvrBs4 Uninfiltrated

012345!678R7! ?#4-52() D'@G$*B.;+IC+**l/+@";7!

H=ASLMP#BE*/+1.8+/#)3:5, *<, (+1)+&1#, *BBY56+,-"(%"+" "HOYS+5#+)RE& HHIYBBIS/+# *< (+1)+,5%

"= )5 +)+ O&H (&) B, -8t OTPH C)/# I&L# +5# 1&+&:- *&# +Y%o8&H )8+,0)+ 5 5<# &)8YoH # BRESEBOH +0o&H
85::8/'5* 1, *3HLELM?"HA)-'(8/HCE&: &t )R&MH=KHI. . [#'5/+#)3:5,%<, (+:)+,5*"#0) (. &/H): &H-&)*IHp#H]+)*1): 1#
189,)+ 5*/" HEVo-H/)-&H': - &t /#): &t I&LH+5H)-'(, <OHBE+Yort +OQEM)* 1#-.+)+& 1#) ((&(&IHE<H#+%&H, ¥1,8) + & 1#
3&*&"HHM;H#+&BY6* 8)(H#:8.(,8)+&/H 85-, *3H <:5-#+%6&H[)-&tt 8ZULVH &) 8Vt 3&*&H C)#*5:-)(,/&1#)3), */+# +%6&H
&T&/1, 5*#5<1B58&, Yoik:5-#+Vo&H])-&H])- (&"# #
OH=@%5+5/0*+06&+,8#8)")8,+0# 5<t+ /.8 )<+&:H#)3: 5S4 A BA) 56+ -"(%"+"'4) A)-'(&H+)RE&* ) +K5 . #
1)OMES )+ <, (+:)+ 5+ H) (. &/H): &' &I&*+&1H#, *H)HBETH)* LHC Y, IR&H# (5+#+5#%5CHOI):, )+, 5, *#)- (&4 MIK#
(8&)9& #A+)+,1+,8)(#],3%,<,8)*8&HC) #1&+&:- *& 1 #B&+CEEMHHYB+ & 1#3&*&JLSLMP# *#+%o8HQSH)-'(&#
O&:/./# N 35/$014\  <H *3HH+. 1&*+0/HSA &I+ VHGHHNHK KNV HQGHHNHK KIVHQ QO #NHK KK IV BYR@8BH 3*,
A 354\ <H/H+V&HIY5:+Hi<5-AITIH0IA\ <3¢

&

G).&%";.&4GZHD%&*0&FNQ*$X82$"0$&+.#.&$).0&*0(*3$#"$.4&*0%'&/'$) & ? G &"@d&,=+9D SG&
49#0&"(2'N)"  <&$'&%..&*(&,0@,*0F&"2$&By.&+ &.0.%0&"3%'&)"4&"0&*;1"@P&'0&/"@$.#*"3&
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F#'+$)9&N$&+"%&('2048$)"$&$H 0% @#*1$+0"3&" @ $*-"$* QO EW'BED, =-9D & .0.8*04..4&
4*48 0'$& " (. @$& /" @S #*"3& F#'+$)<& +*$)& /" @$.#*"& "@F="SFDER +*0F & '0.& ) 204#.4 Y('34&
1.$$.48$)"08%).8/" @$ #*'&" @$*-"FDFE&+ID &IC*F2#.8 TIMBIEI&

&

*kk *kk *%k n.s. n.s.

T @

Bacterial growth (log,, CFU cm?)
(2]

= F g BB

———
WL 7 T e T g T T o W e e 3T T e T e T e
dT 779 dT 780 dT 782 AvrBs4 EV dT 779 dT 780 dT 782 AvrBs4 EV

0 dpi 6 dpi |

012345!67887!"C'B)@'B$&! $=!#%'@'+B##-5>& @**+*+.1/$! &$'; @)+ @! &+<@'B)+! B#-@C'l $&!
G@C'+>B@*'<>$0";7!

Q$# )¥1# | 40>,=+9D S5#84) 56+,-"(%"+" #CE&:&H# *58.()+&1# C,+%6# +06&# *1,8)+&1# [+:),*/# 9,)H&D: *3
<< (F1)+ 5 T[T 85(5*0#<5:- *3H * + HC& &H 1&+8&: -, *& L HBBHE*H+06&H 1) O#E<H *58.()+,5*# K# 1, Fy-1#

1)0/# )<+&:# *<&B+5*# >H 1 "# G):# )*1# CY%,IR&:# (5+# 1%5C/H# +%6&# 9): )*8&# 5<# *mN# B,5(53,8)(# :&'(,8)+&/"#
A+)+ [+,8)(#1,3%,<,8)*8&H# C)/# 18+&:- *&1# B&+C&&*  +OBEED)(H 3:5C+%0H S<H# +Yo&H [)-&# [+:) *# *# +%&H# Q$#
N)-'(&H#O&:1# N 35/$01A\  <H/ *3H)#/+. 1&*+bIHA &I+VHQH HNHK KNVAQUH #NHK KIVHQOO# #n#K KKIVA "5
1,3% <,8)*B&"# 354\ <) [H+V&HI%5:+#<5:-AIHBOIA \<>4

#

D-.0&;'#.<&$).&/"@$.#*"&" @$*-"$*UFR=-9D &#.+8&%3*F)$378&/.$$.#&AD)#..('34&/.$$ #&$)"0&$).&D_&
@'0$# 398 C24S$) #:#.<&9).&/" @S #*"3&F#'+$)&H)M&-9B &04&'00,=-9G & #.&" @$*-"$.4<&+"%&
F#."$.#8$)"0&$). &/" @$ #*"3&F#+$)&+YI0&, =+OB#'04840> =+0GH#+ #.8" @$*-"$. 4K &$.0('349&

G).#.& +.#.8 0'& Y*FO*(*@"0$& 4*((#.0@.%& *0& " @ $-$88HF#0& ?G& "04& | 40>,=+9D S&
13"0$%&+).08.*$) #& I'LILLZ-#CU & '#& I'LILLD_&+.#.8&*0(*3$#"$.4<&*04*@"$* A& B1BO <&

40> =+9B <&"048)> =+9G &037&)"- &"0&* 1" @$&'0&/" @$.#*"3&F#'+$)&+).0&$). 7&"#.&%1.@*(*@"337&
"@$*-"$.498 7*$)& $) V<& *$& *%& .~ MOSESPDR) %68, "8 @3."#& "04& 4H""S* @ &*; 1" @$&'08& 3*;*$*OF &
I'"@$.#*"38F# +$)9&G",.08$'F.$). #8+*$)&CHF2#.&TIQ <& $&* %8 @ 3."#ES) 'S ELDE. B 9B 'SDOL/ (&
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40>,=+9G &04..48)"-.&"08*;1" @$&0&/" @$.#*"3&F#+$)<842.&$ EBBES) "$8+).0&3$).&0233&"33.3.%&

(8" @)&F.0.8"#.8%* *3"#37&" @$*-"$.4<&$).&/" @S #*"3&F#'+$) 806 &"$&3." % $&S.0('34&F #."$. HI&G) #.(#.
*$8 %6$"04%& $'&#."%'08& $) 4082388 3'F2.%8 4'& *04..4& )"-.& "& (20@$* 08 +).08.$). 7& "#.&
"@$*-"$.4<&"%&%) +08&/78"&@)"OF .&*0&/" @$ #+"3&F#+$)&+).089).8)" ' 3'F2.%&"#.8,0 @,.4&'2$<&
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CpBs4C CpBs4C CpBs4C

Kim et al., 2020 Zang et al., 2021 Rahman et al., 2020

Zz=81

rmsd = 3.1 z=74

rmsd = 2.8 Z=73

rmsd = 3.3 |
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A B
GABA, receptor CpBs4C (putative pentamer)
Putative pore-lining helixes
A —— ——
2290
<I

r=========-= 1
! 1
Kim et al., 2020 : |

L 1

C-term tail

55 aa #
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H=P&/5(9&IHWLGLHAZBE +5:#-51 < &1#<:5-#h -8, )" 24BKEKVHC, +0bH+%68H<, 0&H1 <<&:&*+#].B.* +/#%,3%(,3%+&1#
HH)HL, <<&:&*+H#B5(B."

"H=BYO8H" &L, 8+&LH +)+ O&H & +)-&HE<HT' GI=TH *#)H+S AN H)* L#)#] 1849, &CVHC, + Yot +%68H +) +HDEH'5:&

(,* *3HOEREIHEHE)BYoH ¥1,9,1.)(H.* +#9%,3%(, 3%+ & 1# *#3: &8 "HSYo8H 15++ & 1#BSTHBE &) + Yot +08&H +: B+, . & *H+
<)t 3% HE) & (#,*1,8)+&IHCYo&: &HUBHT) (#+), (HC5. (L#BEYH

#

<"I"I"HT'DIBTHE)#I&(, 4)/[58,)+&H)*1#;5:-#)#%,3%&:45:1& #85-'(&P #

!

G).&(*H%$8&$.%$E B &Y. &*(&$)*%& 123" $*- & 1. OFE HBIYe&H*/* 3*$7 & +"%&$' & %..&*(&[1c"[& @"0&
"% @*'$.& +*$)& *$%.3(9& G'& 4'& $)*06<& "& @'*;;20'1#.@*1*$"$*0& d@'hle& +"%& 1.H#(#; 4<& +) #.&
[1CO6N[&+*$)& .*$) . #& "08& :Z& #&"& WCI& . 1*$'1.& $"F& '0& $) .} *02968 +"%& 13" @04 #E& $).&

@'0$#'3& (& TNB&1#';'$ #&"04&+"%& " FH#*0(*3$#"$. MBOBIR(2')"9  &0'$) #&.|. @2$H<&CWT&
%.#-.48 "%& "& @.33& KB @*WEH'S. 08 @'0$#'39& Z($.#& *;;20'1#.@*1*$"$*0& +*$)QVOR:
1."4%<&$).&"ONZ&*;:20'/3'$8 %) +%6&$)"$&[LCUN[& @"0& /.8 1233.48 408 +*$)&*$%.3(<& "04& 0'$&
++$)&WC!&"3'0.& #&CU TEACF2#.& TOMNEI&C24S) #; # k&IHLB 08$) &' 1&#*F)$&1"0.38/(&$).&
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@'N'<&$)"$&$).& ;0" H* @& (#:& (& [LcYN[& d"11#'1%;"$.37& MP& ,6"€& *%& 0'$& $).8& '037& (#:& (&
[1C%6N&$)"$8&+"%6&1233.484'+0&*0&$).& "% %" TI&G). 83" AEERI(ES)*V6&3"0.8%) +%&S$) "$&S) H#.8"H#.&
:23$%13.& %*>.%8& (& [1c%[&/.*0F & 1233.4& 4'+09& 0.8 /"$&85).& MP& ,6"&#"OF .86 26$%& $)"$&
$).H#.&"#.8"$& 3. % $&S+&[1CYN%& (#;*OF&"8& @';13.18.0'0.8& (#'& [ 26" WWCI<&+)*@)&*%&/.*OF &
1233.4& 4'+0<& "04& [LcY%YZ& | *OF& *;;20'/3'$$.48 (#e98& :'+.- #<& $).& ("@$& $)"$& $}.& "H#.&
:23$+13.8/"04%8*04*@"$.%&$)"$&" QABHE@';13.1& @'2348&/. &('#; 49&

&
CpBs4C-HA + + - - - CpBs4C-HA + +
Bs3-HA - - + + + Bs3-HA - - + + +
CpBs4C-GFP - + - -+ CpBs4C-GFP - + - - +
Bs3-GFP - - -+ - Bs3-GFP - - -+
GFP + - + - - GFP + - +
40 kDa — 130 kDa —
100 kDa —
35kDa - 70 kDa —
a-HA 55 kDa |
25 kDa - wHA
40 kDa —
15kDa —
35 kDa —
70 kDa - o5 kDA |
S5 kba input 15kDa — IP: GFP
40 kDa —
a-GFP 130 kDa -
100 kDa
35kDa — 70 kDa |
25 kDa - 55 kDa
a-GFP
40 kDa —
ponceau
35 kDa
25 kDa —

!
0123451678H7!,-9.;,/C@&'@..$CB@'+!0OB;|B". +*=I@&/#B<;'|=$>#1@!;B<; +>$>/+>IC$#-*+U7&

75,- ¥5"88," +)+ 55 <H#508& &T &I/ 5*H#B5*/+:. 8+H5  <H#+%&H# *1,8)+&1HI&*&H)* 1#+)3VHCYo8 &it+5+)(# :5+&, */#
C&EHET+:)8+&1H#)+H#6=HY' " HIOH C)/# /814 | *3MNOH B&) LIV H)* 1#+%8&*# +Yo&H#B5B (5+#C)/# /& 1#

1 *3#)*+, ALY+ BE10"H GE+Vott ¥ +#)*1# |O# /)-'(&/# C&&H # 5*# # IKIH AZA L0L# 3&("H# S%08H (&<+H#")*&(#
1%5CI#+Y0&H ¥+ - ¥SB(S+NVHY LH#-+%EH:, 3%+ *&(HIYSCIH+Yo&H - *5 &8, +)+,5*#)*1#].BI&X &* 485

- *BB(5+" H#SYo8&H* -B&:HE*H+Vo&H(&<+H, 1&HE<HE&)BYoH BRDHEH M08 H-5(8&8.(): #C &, JREY A&+&:- *&1#
BO#':5+&,*#() 1 1& B5*8&) H#/+), *&1H#-&-B:)*&H/&: O&IH)I#)H(5)1,*3HB5*+:5( "#

#

0@ .&*$&+"%6&%..083)"$&[1CUN&3*,. 3T&(H;%&" SYHRHE.@';13.1<&+.8+"0$.4&$ &#.%'3-.83).&

02;/ #8'(820*$%&3)"$8;*F)$8@";. &3 'F.$) H&$' &('#;8$)*%&@";13.198G) . &(*#%$&" 1 1#" @) &S &#.%'3-*0F &
$)*%8&+"%&$ &#20&[1c%"[&'0&"&C32.&R"$*-. &I ZWDEIREE& +)* @)& (‘33 +V&BEHE 1#0@*13.%&
(&B6B YZWD<&/2$84" %80'$82%.&4.0"$24#*0F &4.$ #F.0$% &P BBBSEE 3*F'; #+>"$+08%$"$.&

(& 1#'S.*0%& @"08/.& 4.5 #:40.4& /78 $) *H#& WP H*F& $& "39<& JKKNe9&h$& @"0&/.&%..0& '0&$).&CR
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*kk *kk Fkk *kk n.s.

3.0 1

2.8 1

2.6 1

I (ns)

2.4 1

2.21

Donor  [CpBs4C|[ ER | [NbBs4C.1|[ER]| [NbBs4C.2|[ER|] [NbBs4C.3][ER| | ER | GFpP

Acceptor | CpBs4C | | NbBs4C.l | [ NbBs4Cc.2 | | NbBs4C3 | | ER | mCherry
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@YO(*3$#"$.4& +*$)& RICY YPMH#7& dC*F2#.8 TOMPE9& G).& %";.& 1"$$.#0& *%6& .| (HBAR) &
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B*0@.&"338) &%$24*. 4&C%N&)''3 F2.%&@" 08 %% @*"$.&+*$)&S)..98/@8d)"; Y%%' @*"$*0e&
dC*F2#.8TOMPe<&"04& 338! (83) *HE&YSH2 @$2#. %6 & #.8) *R)B RABT H3BHERC F. 485 8%. .8*(8$).7&
+2348"%% @*"$.8+*$)&."@)&'S) . #&d). $HY%' @*"$*0e9&G) %68+ 234&"33'+82%68%'84.$.#;+0.8*(&3) #.&
*06& %1.@*(*@*$7& +*$)*0& $).& "*0'& "@*4& %.A2.0@.8& $)"$& SRBHYBAAHNE $& ) Y

"06%6' @*"'$. <& H&*(&*$E&*V& S2%$&S). &N SH2@$2#.8'(&$).8)' '3 F2.%8$)"$&;",. %& +"T& (HES).&" %% @*"
Z%&@"08/.8&%..0& (#:&"&).$.¥%% @*"$*-. & @'h!<&"33&'(&$).&)"'3'F2.%& (AS0&" 2" &
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1 2 3 4 5 6 7 8 9
25 kDa —
a-HA
GFP HA
15 kDa —|
IP: GFP
1 CpBs4C NbBs4C.1
25 kDa — a-HA
2 NbBs4C.2 NbBs4C.1 high
15 kDa - contrast
3 NbBs4C.3 NbBs4C.1
55 kDa —
4 CpBs4C NbBs4C.2 40 kDa —
a-GFP
35 kDa —|
5 NbBs4C.2 NbBs4C.3 25 kDa |
6 CpBs4C NbBs4C.3 55 kDa —
40 kDa —
7 ER-GFP NbBs4C.1 35kba — a-GEP
25 kDa —
8 ER-GFP NbBs4C.2
input
9 ER-GFP NbBs4C.3 ponceau
25 kDa —
a-HA
15 kDa
ponceau
|

012345!1678N7!,-9.:,?IFG9.:,78?IFG9.;,7D?!@&/IFG9.;,76IC@&!@**@..$CB@'+!OB' ;l+@C;!
$4+>7&
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D-.0& (2#%) #<&$)*%&*0$ #"' @$*0&*%& % 1. @*(*@&+*$)&S). & CU B ) IR TR "048 0'$& S2%$&
"06%' @*"'$*0F&+*$)&"07$)*0F&*0&$).& D8<&"%& @"0& /.8 %.. /)| Q&ID& 1233.4& 4'+0<&0'0.&'(&
$).8)'3'F2.%8&" %% @*"$.&+*$)& &9

&
A
N1 dT779 targeting NbBs4C.1
N2 dT780 targeting NbBs4C.2
N3 dT782 targeting NbBs4C.3
N1+N2 dT779 + dT780 targeting
NbBs4C.1 and NbBs4C.2
N2+N3 dT780 + dT782 targeting
NbBs4C.2 and NbBs4C.3
N1+N3 dT779 + dT782 targeting
NbBs4C.1 and NbBs4C.3
dT779 +dT780 + dT782
N1+N2+N3 targeting NbBs4C.1,
NbBs4C.2 and NbBs4C.3
B
14
. [ NbBs4c.1
12 I \bBs4c.2
5 B NbBs4C3
< 1.0 a
o R
P
e
2 os g
3
o
c 06
o bc
ﬁ cde bede bed
g 04
] bcde
cde
0.2 de
de e
o m®" “Iiﬁ . mllZ ° ﬁ‘i ﬁ o e de
N1 N2 N3 N1+N2 N2+N3 N1+N3 N1+N2+N3 empty
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Proton! transporting ATP synthase activity, rotational mechanism
Pyrophosphate hydrolysis! driven proton transmembrane transporter activity
ATPase! coupled cation transmembrane transporter activity

Proton transmembrane transporter activity

ATPase! coupled transmembrane transporter activity

Active ion transmembrane transporter activity

Primary active transmembrane transporter activity

Inorganic cation transmembrane transporter activity

ATP hydrolysis activity

Active transmembrane transporter activity

Cation transmembrane transporter activity

lon transmembrane transporter activity

Inorganic molecular entity transmembrane transporter activity

Nucleoside! triphosphatase activity

Pyrophosphatase activity

Hydrolase activity, acting on acid anhydrides, in phosphorus! containing anhydrid
ATP! dependent activity

Transporter activity

Transmembrane transporter activity
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"3'0F&$).&DB&/2$& %N @"$S$.#.4& 3" #F & FF#.F"$.%8& HSTBEDBYT 78 S20@$+0%9& C2#%) #;'#.<&
$).%.8"FF#.F"$.%8&+.#.8"3%'&;'*3.<&; -*OF &- #HT&A2* @, 3DEES). & DB<&*0& " &Y% *3 " #& ("%) * 0&$'&
$).& (238.0F$)& c%"[& )';'3'F2.%9& G",.0& $'F.$).#<& *$& @"0& /.& @P@I& $)"$& +)*3.& $).%.&
@)*: #'%&3' @"3*%.8$ &" 8%+ *3 " HEIDHB@IL"#S$;.038%6ES).&C% &) '3F2.% <&$).8@)*; #"%&
"#.8&20"/3.8$'8&*042@.8@.3384."$)&*0&" &Y% ;*3"#& ("%)* 08$' &[1CYN[& HERECY [OMO&
#
GABA - Cp tail GABA - N1 tail GABA - N2 tail

GFP

ER-mCherry

012345!67DN7!2"9" 4IC;B#+>@.*$C@*B.+!'$!';+!54 %

75 BT &/1 5*#5<#,*1,8)+ &1HWLGLBY,-&:)#+)33&LHC, +Y6HW[OH) * LHPP&.: Of:#1' #,*#34)56+,-"(%"+" "#

S5 & (H#, HW[OHS, (+&H) (5*&VHB5++5-#)*& (H#,HW[OH) I&: 0K, (+& #-&:3& 1"HQY, + &H/8)(&HB) #, *#B5++5-#
(&<+H#B5:* & H5<H&)BYoH, ) 3&H & &) &*+IHNHK-"H#

#

#
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<IIWF2IS0L) +:)H8: IS L <) ARK QG AI&XHL) ¥ I &-+#,*#&): (O#:,'&* *3#
1+)3&JH5 . +#189&(5-&*+#

#

B..*OF& "%8& +.& F'$& 0'& *04*@"$*0& (#:& $).& 12/3*@ BT 88" 3"0$& $#"0% @#*1$';.& 4"$"/"%. %&
+).#.8"048+).0& > =+ &3 F2.&$H# 0% @H#*1$%&;*F)$&/.& 1#.%.0$<&+.8&%'2F)$& 238 @'33"/#"$ H%&
$E& @).@,& #'+& SRI.A& 4"$"%.$YEIRK 1#.-*2%37& ;.0$+0.4<€=+ &)''3'F2.%& "#.& 0'$&
"00'$"$.48*0&"07 &' (&S$).&12/3*%). A& 8RB AGA"$" % $%<&%' &+.&"%, . A&6#9&)) "OF S20&C . *& (#' ;& 64#9&
V'@.370& 8'%.0%& F#218 $'& %."#@)& $).& %.A2. BBE24E "F*0%$& $).& #'+8& % 1"$*'$.; 1'#"3&
$H'0%@H#*1$';.8 4"$"%. $EDE 67-*$8%,)-./&#2*$& 4.-.3'1;.0$& "04& #*1.0*0F& dB)*0'>" *& .$& "39<&
IKMQBE.G) #.8+ #.&Q &4 ((#.0$8@";/*0"$* 0%& ' (&$*%6%2.&$71.& B80! 38&%$"F. <€%$ " #$*OF &
(#:89).8"0%).%*%6& ' (&3). &(H2*$<&S)# 2F) &(#2*$&.11"0%* 0<&" 04 &2EHEH Y8 OF &AC*F2#.8T9JOZ9&
G).&4*((#.058$*%6%2.8$71.%8&+.#.8&0'$&'0378&3* f RARGLHSESTL&+*$)*0&3$).& @HH@DS+0&
(89).&:*443.&'(&S). &(#H2*$&ACHF2#.& TOJOCE<&/2$8 3% &) &A% ((#.0$&$*%0%2. &S TA BN &SR MRS 18/ (
d%$.;:6<&$).&;*443.8'(&$). & (#2*$&d. A2"$'#*'3e<&"04&$).&/'S$' & (& BYEKPR*BEL AC*F2#.8& TIJO[9&
G).#.&*%&"0&*0@#." %5508+ &I1#.%%* 0&"$&$).&/.F*00*0F &%6$"F.%& (&(#2*$&#*1.0*0OF <&;"+037&"$&
$).&"$2#.&F#..0&"04&/#.", #&Y%$'F . <&'08S).8%$.: 81" #$&/ (&$). &(H2RAGHABH< & % $80'S" 37 &+*$)*0&
$).8$'$"3& 1.#*@"#1&"04& $).& %.1$2;& AC*F2#.& TOJO6€98& G)*%ShERTBIDA* @"'$. &BP $&+
13"7%&"&#'3.&*0&S$'"$ &(#2*$&H#*1.0*0OF <&)'+.- #<&$)*%&0..4%&$'&/. & |1 #+;.0$"337 &#"3*4"$.49

&

|

| (%
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A
B C
Stem
____________ Equitorial
____________ Stylar
D

Reads per million mapped reads (RPM)

ii;a&iiiiiriii -

ngmgmnE S S OEL ISV OELSLOELTULOEQD

i i "ML .. Ih ™

Eoas 2985n

012345!67DMA$4-52&>@&.C>B-'1=$%&/|B&!+@>*Al.' @<+.1$=!=>%B'>B-+&B&<7

H=AD, B+ &/H: & &I&*+HY0): 0&/+&LH<: . +H) HHIKHL, << BBEABHRH+) (H/+) 38/ "H#1-) 3&H#+)RE& K :5-#A%, *5\)R #

&+#)("VHEKIF HLAHMHE)*+ %8/ IVHZOLHMHL) O/ 5/+#)*+ %8/ NV H#@WHMH-)+ .. &#3:&&*VHG #MH#B: &) REARMOR#MH *RV
M#(,3%+#:&1VHPPHM#: BH&1"

"H=5: \5*+)(#8:5// A&B+ SHE<H+E-)+EH< +H *¥1,8)+ *3H/' &S, <, 8t + /.8 +0' &IH+)RE H <5 #])-'(,*3"#1-)3&H
HR&MH<:5-#AY%, *5\)R #&+H)("VHBKIF"

O =8+ ,8)(#8:5//488+ 5*#5<H#+5-)+5H#< . +H# *1 8)+ *3#+%08H &3, S*#5<H< . +H#CY&: &H/'&8,<, 8+ /| &H#H+0'&/HC&:&H
HRE"#1-)3&18:&)+&1#./,*3H5, 5P&*1&:"85- "#

BH=PT":&J/ SHE<HT2I$0! H+H+%8H *1,8)+&1H+ /| &IH) +H+Y&H[' &8, <, BH+ -&H'D *+/H#<:5-HMMEHPIIH &+
<:5-#A%,*5\)R #E&+H) ("VHEKIF"H#Y) (. &/H): &8 &I &*+&LH) H)HBYHBVHC, +Yott +%6&H) 9&:) 38&HHBHEERS, 8) (#
&'(,8)+&/#_*M="VH)* 1#+%8H#8&::5:#B):/#1,/'()0,*3H#+%6&H/+)*1): 1#189f+ 5*"

#
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<"I"NHDIBTHYO)H+:.8+.1) (H%5-5(53.&/H#, *H@)8+&:, )#
!

G'+'#4%8%).8.048' (8&3)*%&1H#'S. @$<&$).&@";1"07 &="SHES). & 1#.4* @$.A8%$H2 @ $2#. Yo & (‘HE. - #&
NMP&;*33*08& 1#'$.*0%8 @' *OF & (#';&/" @$ #*'<&-*#2%.%6<&"04&'S) H& HF"0*00;%&+)'%.& 1#'$.*0%&) "4&
1#.-%2%3780'$&/.. 08%$#2 @$2#"337&@) " #" QIS DEHEEBI<RIKIICI&? &+ #.&1#.-*2%37&3**$.48$'&
*4,0$*(7*0F & [1c%N& %$H2@$24"3& )''3F2.%8& $'& 1#'S *0SBUHRES)"$& )"4& "3#."47& /..0&
1#.4*@$.48 H&#.%'3- A& ACHF2#.8& TOMTE& :'+.- #<& +*$)& $)*%0& :"%%6*-.& 02:/ #& (& 0.+& 1#.4*@$.4&
1#'$. 508 %$H2 @$2H#. %<& +.&+.#.&"13.8.5 & %. .8 *(SEERAKIE.'S) #8 1#'$.50%&*0&=.$"q%&4"$"/"0,&
$)"$&)"48.%$H2 @$2#"3& % *3"H*$T&$'&[1C%N9& G).& 1#'$.*08 @' (I'SFU06<& @';13.$.48/786#9&
VORH00* #<&('204&3$)"$&[1C%N&) "4&%$H2 @ $2#"38) ' SETRSH"3&/" @S #*"3&1#'$ *0%&AC*F2#.&
TITK<&G"/3.8&THeI&

&

CpBs4C CpBs4aC CpBs4C

Z=6.3 Z=56 Z2=23

rmsd = 3.1 rmsd = 3.1 rmsd = 3.5 &
012345 1676R7!,-9..,I:@.!.">%C'%>@*!;$#$*$<AI'$SIG@C'+>B@*!->$'+B&H7
A+:.8+.))(# %5-5(530# " &1,8+,5%# ./ *3# +%&H# ZLMI# | & OQ & # [+:.8+.:&# [# T'GI=T# )*1# +%&# 5:)*3&#
[+:.8+.:&#, [#+%&#"&1,8+&1#%5-5(53.&VH#C, +%#+%&#%5/+#5:3)* [-V#)* 1#+%&#85::&/'5*1 *3#' 5+& *#1)+)#B)*R#
1&<&:&*B&"#2#/85:&# ,[#+Y0&HZWBBEEN #)* 1#:-I L# [#+Y0&# BB & ) *#/X.): &#1&9,)+ ,5*"# #
W= GI=TH#/+:.8+..)(#/ -, ():, +O#+5H#$5-GH#<:5-# 14)&. 2%4
"HA'GI=THI+.8+.)(#-,():, HO#+5RG/IP#<5-# M4A)#+6'(.+%"64)
OH=RGI=TH#]+:.8+.2)(#],-,():, +O#+5HY BBKNISH<:5-#4)&" (#6$, . %$)HWA)&" (#6$,: 9S4
!
BL.@*(*@"337<&$) #.& +"%& %$H#2@$2#'3& )'; 3 FL& BHB)-R) # *6R) & $ * @*$7& ; 423"$HT&
1#'$.*0&G";c&d!6C%05& 'KZZ8Ke& +*$)& "& j,NIT& "04&#;%4, TIMEAC*F2#.& TITKZe<&"04&"3%'&$'&$).&
[6&0,)&66'#3$"&./*")'& &*'(*3;&#.F23"$'#7& 1#'$.*0& c%%8& d!6C%e5ZKZK: TWE:Ke& +*$)& "& j,NIN&
"04& #;%4& TIM& dC*F2#.& TO9TKce9& G) . #.& +.#.& '$) #& 1#$.*0%& $)"$& )"4& %$#2@$2#"3& )';'3'F7& $'¢
[1CYN& @' *OF & (#:&/" @S H#*"<&+)*@)&)"-.&/..08'2$3*0.488.G"/3.& TBEG).& 1#'$.*0%8&'2$3*0.4&
*0&$)*%&$"/3.&"#.&9).&$'1&I&IH#' S *0%&(#;&." @) &N B &) * A8 ; * 3" #&Y0$H2 @ $2#.%&*0&"44*$*' 0&$' &
"&)*F)&j&% @ HDE&
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C2#$) #&*0-. %$*F"$*0&*0$'&G",C&"04&CY%688H - "3. A8SIEBEI@ $2"337&) " A& $H2 @ $24"38Y%* *3" H$T&
$8& U@@KNMN<& "& 12$"$*-.& 20@)"# @3 # . H8&(RO43.& @'*OF& (#& 1"(2*/*" #

“1$8,(%)# dH*0&.$&"39<& IKKNe9&[;1"#+%'0& (& [1c%[&+*$)& U@ @KNMEBEBH BN @'#.&
dj,JOTe<&/2$&" &%6**3"#&H % 48% @ 'H, BINHD 8.3).&/" @S #*"3&1#'$.*0%&3*%$.4&*0&G"/3.&TIN&?)*3.&
$).&i&% @'#.&(H&@";1"#*OF &[1c%"[&+*$)&U @ @ KNMNE&*%&E BB+ $BT%8*0$.#.%$*0F &3)"$8$). 813" 0$&
1"$)F.0& 1™(2%/*" # -'I$&,(%), 8)"%& "& %' +)"$& Y+ *3"HE %SH2@S2H"3& ) '3F2.& *0&
B'3"0"@.'2%&13"0$%<&%1. @*(+@HBBRE &" # dC*F2#.& TAT IR

&
"#$%&'(G(&H0,%6,+"$&-,/:>,:/"$&9010$07:%-&0.&234-52&+6&#">,%M"(
2.8$1% =8(<= ( *$#$) ( =3<()"2$ (| >?=("2% (
g5E'X+NC%+)5=$>$)3+E5S"8% _9PPV9+ I"HSY& HS (JH*+) NK+ K:. +
'<<VX+A$SBSSE+#(G"8%)5) _9PP?. + I"HSY& HS (H*+H A 4 M:.+
*>CO0#%>) (HSC(SHAHENS* | PIPINKJI[K + | F+%."%++()73%01*3'(p nD+ K:D
'<<VX+A$5BS$BE+#(G"8%)5 PIPINKIUNOI+ | F+%."%++()73%01*3'(P A 4 K:. +
" h9KMM+4#5)($* iDhjgK + J(7$<+**##0") (0&%0") M+ K:; +
“*>C0H%>) (HSC(S+AHE S iDhkj®  + J(T$<+*##0")(0&%60") K+ K:9+
_d'++4#5)($*+S%)%A%*Y X+dPle+{+S$<)%*>(+E%)#$=)UBHB KL VFH+{+#55)+E(%*+<R"%#(+S(2$%) $5*+5
%)5E$>+45<$)$5*<+<#5#(:

&
h0&%2;;"#7<&*$&*%& .-*4.0$&$)"$&$).& .| QEIHE (H%$&*4.0$*(* 4R 0&,-&" BH#+$> =+ <&
)"%8%$H2@$2#"38)';'3'F2.%8&*0&;"07&'$) #&B'3"0" @.'2%8%1. @*. %<&*0@324*0F &/2$80BE3**$.48$'&
0&"(2/)™  <&9H#™'.| <& "OABOH 67-*$&%,)-./8dC*F2#.& TOTce<& "04& $)"$& $).%.8 %SH2@$24#"3&
) 3F2.%8@"0&/.&4*-*4.48*0$ &S+ &@3"%%. %<& @ . 3BBAL @) OF & 04& 0@ . 33&4."$042@*0F &
dC*F2#.&T9"e98&?)*3.83). 8DB3&4."$042@*0F &)';'3'F2.%8&4' &0'S&1# 42@.&"&-*%*/3.&@.33&4."$)&
#.9%1'0%.& '#& #.42@.& 1)'$'%703).$* @& @"1"@*$7<& $).7& %RIIRY"0R"#.42@*0F& /"@$.#*"3&
1H#'3*(#'$¥0& 21'0& $). *#& .04'F.0'2%& " @$*-"$*'0& C*F BORTO4E C*F2#.& TOMMe<& *04*@"$*0F & $)"$&
$).%.8)"'3'F2.%&4'&*04..48)"-.&"& (20 @$* 08:$)"$& S2% ST $ER & /.&*4.0$*(* 498 C2#8$) #;#.<&

[1C%6MN& +'%8& %) +0& $'& )"-.& %$H OF& %$H2@$24#"3& )';' 3 F78.&BHB0%:;.;/#'0.& #.F¥0& (&
0.24#'$#'0%;*$$.#&#.@. 15 #%&AC*F2#. & TOMTFEROIV<&*$&+"%6&"3% ' &('20483$) "$&[1c% &@"0&(#;&
"&)*F).# Y#4 #& @';13.1& AC*F2#.8 TOMNe& "048 *%&. "/3.8 $' &1 $B SR %& dC*F2#.& TOMPe9&
[1C%N[&+"%&"3% '&('204&$'&2$*3*%.&$).&; ... 03& (&[" &0&*$%&*042@$+0&' (& @.3384."$)&-*"&]"
@)"00.3%& dC*F2#.& TOIMe<&/2$8 $)*%& (B4 NE& P $&'33+&$).&[" "4 F#"4* 0$&/7& 1"%%*-.37&

" AOF&(H#'8$).&DB&*0$'&$).&@ 7$'%'3&AC*F2#.&T 9% B@) ) "0*%$* @ &*0%*F)$%&/H#*0F &2%&;23$*13.&
%$.1%8@3'% . #8$'&*4.0$*(7T*0F&S).&$#2.&(20 @ $*' 08 (&[1C%"[&"04&) +&*$&*042 BHHEQ BBEA."$)&
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<"6"#V&*&+,8)((0#1,//&8+,*3#+%&H#T'DIBTH#/,3%)((,*3#8)/8)1& #

#
?2)%3.8+.8)"-.&1#.%.0$.48;"07&%$H2 @$2#"3& " 048 (20@E W6 F)$%&*0$' &) +&[1CYN&;*F)$&/.&
*042@*0F&@.3384."$)<&$).&*4.0$*(*@"$* 08 (&4'+0% SHB*GPEED"1'0.0$% 8@ '2BFI3*F)$8$).&
1#"4 #8+0(32.0@.&3)"$&[1c%"[&)"%& '0&$).& @.338."($.#&*$%&SH 0% @H* 1+ ®'3&" @$*-"$*09
&

<"6"I"H$YEHEP &S . +5:#KH' 5+& *#T'DIBT#;:5-#'&" &:#,*1.8&/#3:5A+%H): &/ +# *#

G)@,15/, #

"

+$> =+ §"%&0'&,0+0&);'3F2.%8*08& %'0);*$,) #(2'6)"™  &IZH"*4'1%*%& ).4#."($.#e& #& "07&

CH"%%* @"%& (HE&S)"$&:"$S.#98&7*$)8$).&-"%$&"; BASRY @168 )" $&S). &ZH#" 4'1%*%&@';;20*$7&
)"%&F.0.#'$.4<8*$&+"%&3 F*@"38$'&%. .&*(&+.&@'234&2$+3*%.8$)*%&;'4.3&% 1. @* . %&$ &(2#$) #&@3"
$H'0%@H#* 137 OBEE=+ &@$*-"$.%8@.33&4."$)9&B.. *OF &"%&[1cY%[&" @$*-"$.%8 @.33&4."$)&" % &%"0&
"068*$& Y& H"0%3"$.4<& 08042 @*/3.& 1#';'$ H&IT%S.;:&+"%6&0..4.48$'&%..&*(&[1cU%N& @"0&" @$*-"
@.3384."$)&*0& Z#"[*4' 1%*% YBZERGD'0$"*0*0F & "0& [ t. B"FF.4& [Lc%N[& 4. #*-"$*-.& 204 #&

$).8$#'0% @#*1$+0"38&@'0$# 38 (&"0&.%6$H"4*'38+042 @*/3L VAL LB HAEF .0.#'$.48"048S$ #;.4&
L,(%\+$>,=+ SIR:A AU?9%5)*%&6RZ&@'0$"0*0F & @$ #&+"%&123BHOBEL -)&", &04&$).0&

2%.48& (H&ZH#"*4'1%*%& $H#"0%(‘#;"$* 00 NBTIA& ZH#" [*4'1%*%& (& $).&['32;/*"&.@'$71.& d[K&

). ($He& +'%& $).0& $#'0%(H#:.48& 2% 0F& $PPA+$> =+ IIR:A FU?& @'0$"*0*0F&I#

(J&CH)&", B*"&$).&(3H'384*1&:.$) 4H) OF&.$&"39<&IKKNeI&Z33 +*0F&$).&%. A%&S$ &1H# 1"F'$.<&
+.8*0%1.@$.4&$).8%..4%8&(&:23$*13.8GI&3*0. % ERY@OBABA+*$)8$). &3%0.%683) "$&) 48" &*%*/3.&
Q%6$H"4*38 4.1.04.08& F#'+$)& *0)*/*$*0& 1).0'$71.9& G).%.& GJI& %..4%& +#.& 13"@.4& 204.4#&
%.F#.F"$*0& "0"37%*%& $'& *4.0$*(78& 3*OLA8 $52;"/37& '037& @'0$"+0.4& "& %*OF 3.8 $#"0%F.0.&
*0%.#$*09& "037& 3*0.%8& +*$)& /'$)& "& YOETZRE M. #3408 "04&. "& Y $# OF & .%$#'4+'38& 4.1.04.0$&
F#+$)& *0)**$*08 +.#.& 2%.4& $'& F.0.#'$.& 3"#F.& A2"0$*$*.%8& (& GT& %..4%& d$).& F.0.#'$*08& '(&
$H"0%F.0* @&3*0.%&"048%2/%.A2.0$&%. F#.F"$* 08" 0" 3R YeH(4RMEUT &O6HIES'| HE&="HI*$> #&
"048="#2%&?204 #3*@)e9&G).8%.3.@$.4&GT&%.. 4%&+ #.8$).08"0" 37 A& (W&1.04.0$&
F#+$)&*0)*/*$* 098 G'& 4'&$) % <R(2& 348 %..43*0F%& + #.8& 1238 +0$' & 3*A2*4& ;. 4*"& @'0$ " *0*OF & #&
3"@, *OF &.%$H" 4% 3& (H&MKE&A"7%<&"048$).0&"0" 37 YABEAREIH: +$)9& h$&+"%6& (2048$) "$&*0&S).&
1#.%.0@.& (& .%6$H"4*'38 /238 0'$& *0& $).&"/%.0@. (BB, =+ IIR:A RU? &6..43*0F%E&+ #.&
%.-.#.378%$20$.48*0&S$). *H&F#'+$)&AC*F2#.& TOTMZ e 987 % 8UAQ @93 & B 0$# 32UBH* @&
3*0.&@'0$"*0*0F&]B. PU? &.1'#$ #8&+"%&13"@.4&204 #&$).&%";. & Yo SHOUZ@*/3.&1#'S.#&
$&F.0.4#'$.8L,(%\A]5 RU? &#"*4'1%*%& 13"0$%9& GLYBRA]S AU? &b..43*0F%& %)'+.480'&
%*FO%&'(&. %$#BB04. 0$& F#'+$)&*0)*/*$+0<&S) #.(#.8& @ 'O(*#;*OF &$)"$&$). & F#'+$)&*0)*/*$*'0&

%..0& *0& $)1&(%6\+$>,=+ SIR:A RU? &b..43*0F%& *%& .0$*#.37& 4.1.04.03& '08./'S) 88, &+#
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$#"0%F.0.&"04&.%$#"4* 3&$'F.$) #9&h;;20'/3'$8."0"37%*% &+ "BRAZH; . 485 &%) +8&3)"$&/'$) &
ZH'[*4'1%*06& 3%0.%&F.0.4#"$.4&"& 1#'$.*0&/"04& " $8.3) @$.48.%*>. %<& *08&"0& . YoBHL ABOSE:

("%)*'0& dC*F2#.& TOTMCe9& G",.0& $'F.$) #<& $).%.8 1*.@.%& 'R G 1B& $).& .| @2$'#& 8&

1#'$.%0& [Lc%N& (#:& 1.11.#& @"0& *042@.& @.33& 4."$)& +).0& .11#.%%.48 *08& Z#"*4'1%*%98& G).&
@'0(*#;"$*0&'(&(20@%$*'0"3*$7&*08&$)*%&;'4.3813"0$&1'%*$*'0%& 2%& +.338$' & 2$*3%.8$).&-"%$&H#.%
"w3"/3.& (HE& ZH'[4'1%*%6<& "048 %1.@*(*@"337& 1#'-*4.%8& $).& ["%*%& (#& $).& F.0.$* @& 4*%%. @$*C
[1c%" ¥4.1.04.0$8@.33&4."$)&*0&ZH"*4'196*%69

&

A Estradiol Mock

Estr:GUS-GFP

Estr:CpBs4C-
FLAG-GFP

Col-0

- + - + - + 20 uM Estr

130 kDa
100 kDa P

< GUS-GFP

I -GFP

55 kDa b <4 CpBs4C-FLAG-GFP

I'-FLAG

ponceau 1
0123456768 9&9.:,'B&/%C+.1<>$0";|@>>+."B&!">@GB/$-.B. 7!

W =HR/+1)1,5(# *1.8,B(&# +)*/3&*&H +:,338&:/# |&&1(,*3# 3:5B# ,*06,B,+,5*# *# L:)B,15Y,/[5.. 41)0#5(1#
18&1(,*3/#5<#+%6&# *1,8)+&1# 3&*5+0'&/# C&:&# . B-8&:3&LH# ## (X, 1#-&1,)# & +%6&:# 85*+),* *3# &/+1)1,5(# 5:#
()8R, *3#8&/+:)1,5(#_-58R¥)*1#H((5C&LH#+5H#3:5CH<5 HIKH-5:8#1)8"H#

"H=ft- *5B(5+#)%)(0/ /HE<H+C5 C&&RB(1H:)B, 15 /#I&&L(*3/H#5<#,*1,8)+&1H#3&*5+0'&/ HA&S ] BIHC & &t
1.B-&:3&1# *#(,X., 1#-&1,)#& +%6&:#85%+) * *3#&/+1) 1, 5(#_2/+ #5:# ()8R, *3#&/+1)1,5(# -58R #<5:#6H%5. /"
SCEH#/8E&L(,*3/H5<HE)BYoHI&*5+0'&H)*1#85*1 + 5*#CE& BEEH<E H#':5+&, *#)*)(0/ H)-' (&/HC&: &t H5H

1 KIHAZA 20L# 3&("# L*AN[O AP0 #5:# )+ AMLWH*+ B510# C)/# /&1 #/# *1,8)+&1#H5# 18+8&8+H 5+& *'#
O5*B&) #/+),*&1# -&-B:)*&#/8:9&/H# ) /# )# (5)1,*3# 85*+:5( "#$VU&H*.-B&:/H# 5 +Yo8H (&<+#/,1&# 5<# &)8Y%o# B(5+#
*1,8)+&H+968H-5(8&8.():H#C&, 3%+#_RZ) H#18&+&:- *&1HBOHHCRIAR. " #
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<"B"6"HGHBS*1,+ 5%)((OH(&+Y0) (HI8:&& H#,*HG) @, 15/ 1#,1&*+,; &/t~ +)*+/#+06)+#()SNH#)#
7'DIBT#1&'&*18*+#88&((#1&)+Yott

I

Z11#'1%,"$.37& MK<KKK&%0\+$>,=+ IIR:A RAU? 85T&%..4%&"%&;.0$*'0.4&" /- & +.#.&$#."$.4&
+*$)& .$)73&;.9)"0.%23('0"$.& dD=Be& $'& #"04";37& *042 @B, $*' 0%& "@#'%%& $).& Z#"*4'1%*%&
F.0';.9&G).%.&D=B&$#."$.4&%..4%&+#.&$.#;.4&$).&=K&F.0.#"$*09& G).%.&=K&%..4%&+ #.&
$).0&%'+.48$'&%*3&"04&$).0&$#"0%13"0$ &BA0$42"3&1'$H9&

#
A T ERRIAIIELILTERIEL I
02
B
KK
Realte
v
N
GQ%‘) OQQ? AP LI SN 1
6\\‘. C)\g. {Lfb(b ’L%Cb ’Lb‘% "],bf)
L2 Z AN SN UGN\
55 kDa p
I -FLAG
ponceau

#
012345!676D7'VD#% @&'|.C>++&B&<!B/+&'B=B#J234-52 IKLMNINKH!.%-->+..$>.7 &

= ":5T )+ &(OHKKH&& L IH5<#8)BYH@ 6H<)-, (OHC&: &H () BBIHI+ &, (8#-&1,JHB5*+),* *JHOKHK@H&/+:)1,5(V#
'Yo5+5/H+)RE&MH=H1) O/#'5/+#38:- *)+,5*"1,;aHO7 HNFH-1#):&*+) (#(,*&#$,al#/$0!  NGSHHNFH#&1#
)/#3:5C+6HB5*+:5(/"#255-& 1#, *#,-) 3&H, IH5<H@6H#<)-, (0#VENK"

"4 - *SB(5+# )*)(0/, 14 5<t <, 98 AC&&RE (1HL:)B, 15'/,/# (&) O&/H# ) <+&:# 6=H %o5.:/# 5<# &I+1) 1,5 (# +&)+"H#
A)-(8IHC&: &t *HEH)HIKIHAZA  JOLHI&(TG/=TH 5+&,*HC)/#1&+88+&1#./ *3#)H#)*+AMLWH)*+ B510"#
O5*B&) #/+),*&1# -&-B:)*&#/8:9&/H# ) /# )# (5)1,*3# 85*+:5( "#$VU&H*.-B&:/H 5*H# +Yo8H (&<+#/, 1&# 5<# &)8Y%# B(5+#
*1,8)+&H+008H#-5(88.():#C& 3% +#_RZ) #18&+8&:-,*&1H#BOH)M(EIIR. "Hilt
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G).%.8 13"0$%& +.#.8 $.#,.4& $).& =M& F.0.#"$*09& h04*382M& 13"0$%& + #.& I'FF.4& "04& $).&
#.9%23$"0$& =J& %..4%8& +.#.& )"#-.%$.498 G)*%& @#."$.48 "<KKKBILEEH"S& +.#.& 2%.4& (‘H&
%@#..0"0F9& Z11#'1%;"$.37& MKK&%..4%& (#:& " @)&=J& (":*37&+.#.82%.4& "% & #.1#.%.088*-. %& (
$).&.0$*#.8 =J& ("*37<&+)*@)& .A2"$.4& $'& "L 1#1*:"$.37& "KK<KIQQ&. .4%8& "0"37%.4& *0& $'$"39&

B..4%& (#:&."@)&("*37&+#.&13"@.4&*0&H# +%& '0&"F " #&HB@'0$"*0*0F & .%6$#" 4+ 39& G).&%..4%&
+#.8"33+.4& $'& F.#50"$.& "04& FH#+& (H&"11#1%"$.37& $& +..,%8& $'& *4.0$*(7€;*3*.%& $)"$&
*0)*/*$.4&[1c%"[ W.1.04.038@.3384."$)98Z($ HEM &A"T%<&$).&;"SH$7&'(&$).&(";*3*.%G&Y%. . 43*0OF %&
)"4&%$'11.4&F#+*0F&"04&0.F3.@$.4& @'$73.4'0&.; #F.0@.9& =& (";*3*.%& @'0$"*0*0F & *04*-*42"3&
=J8%..43*0F%&S$)"$8Y%024-*- 4& 08$).& Yo$H" 4*'38; 4*2,8I%*3784.$.@$"/3.<&"%&S). T &+ #.&3"HF .&
*0&06*>.<&)"484.-.3'1 A&H"$%<&"04&) " A8$#2.83."- Y8 H) BB @) OF&S). &@'3 2HLZH\A]5 S

AU? &IC*F2#.8& TITIZE9& G) #.8 + #.8& "N&=J& ("*3*. %& +)* @) & )"42*BEL310$%8& $)"$& F#.+& *0&."&

%% *3"#& ("%)*0& S&Y\A]5 AU?&13"0$%& '0& .J6$H MBS *0*0F& 13"$.%9& G).& 3'+& #'"$*& (&
U02#-*-'#968-%984."48%. .43*0OF%&Y62FF.%$.4&" &#. @ .%%*-.&*0) #+$"0@.&' (&12$"$*-.&%2 1 1#.%% #&"33
G).& Yo2b-*-H%& (#8.." @) & =& (";*37& + #.& $#"0%13" 0B /885). & .%6$#"4*'38 13"$.968 $'& %'*3& "04&
"33'+.4& $'& ;"$2#.<& $).B.%$.4& (H#& 1#'$.50& "@@2;23"$* 0& "($.#& $#"0%F.0.& "@$*-"$*08& dC*F2#.&
TOTICEI&Z%&*$& V& "&FH#."$84."3& (& .((HS&"04&H .Y 2H@ . %&S & ;- & (‘H#+"HA&+*$)&"33& "N& Y621 1#.%
("*3* %<&+.&4.@*4.4&$ &*0*$*"3378'037&$.%$8S). & (*HBSEEH . 8F*(*. 48+08.3). SMBBH308$'&
06211#.%HB, =+ <BI&(";*3*.%&FMQUEQT<&"0%BNKR:

#

G+&A*((#.038.$71.9%8(&;2$"$*0%& + #.8.11.@$.4& (#1863 (#+"#A&F.0.$* @ &Y @%#..058 23" $* 0%&
(204&+*$)*083$).812$"$*-. &Y BOIF & #8H#.F23"$HT&@";1'0.0$%&$) "$&."H#. 84 A2 A& (‘HE&[LCW &S &
*042@.8& @.33& 4."$)<& "04& ;2$"$*0%& (‘2048 +*$)*0& $). Q0B P@)&. "(( @$& .11#.%%* 08 'H&
(20@$*0"3*$7& ' (&[1cHNI&G'&@).@,&*(&S) H#.&+"%& "07&; 2P WEH) 18 (%60\+$>,=+ TR:A S
AUPHBH"0%F.0.<&+.&.I1$#" @$.4&6RZ&(H'8$).83."- %& (&"$2#.8=181 3 TR <&I[8&"; 13*(*.4&

$).8+$> =+ &@'4*0F&%.A2.0@.&d[6Be<&"04&S).08%.0$8*$&('H&B"OF #8%.A2.0@*0F9&Z33&$)H. . &(";*3*.%
)"48"8&?G&[6B<8Y%'&+.80.1$80..4.483'&@). @ &*(&3) #.8+"%&[1cY"[&. | 1#.%%* 0987?.8$.%$.4&;"07&
1'%9%*/*3*$*.%8& $'& @).@,& (#& [DCHZNMNVCIE .11#.%6%*08& "04& ('204& $)"$& *042@$*0& '(& $).&
$#"0%F.0.8*08& 7'20F&%. .43*0F % & F#'+0&*08.%$.#+3. SHAATVR@PE; %$8 @'0%*%$.0$8%2@ @.%%&
#'$.<&S) #.(#.<&+.&"0"37%.4&$).&[LCYNTHZWINV C& .| 1#.9%%*' 08 *0& $). & %. . 43*OF HE&(EI&
1#F.07&d=T&F.0.#"$*0e98&B211#.%%*0&' (&8:8=+ SIR:A AU? &#"0%F.0.8"3%'&0..4.4&$'&
1.8$.%%$.48*083$).&=T&F.0.#"$*08$'& @'0(*#:&$#"0%F.0.#"$*0"38*0) #*$"0@.9&C'2#8&=1813"0$%& (#&
$).8%62#-*-*OF &(";*3* Y&+ #.&@)'%.0& '$8#"04",&"048$) *HEATHRS) . 8=V8.. 43*0OF %<&+ #.8$.%$.4&
(#8&$).#8&%. 43*0F&F#+$)&*0)*/*$*'0&/'$)&*0&$).& 1#.%.0 & RAMID . & (& %6$#"4*'39& 2.& ('204&
$)"$&*0&"338=T&Y%..43*0F%<&$).&("*3*.%&+ #.8% 52 33 VBIR& 5%+ ¥'3.04.038.@.3384."$)&
dC*F2#.&TOTTZe9&G).083).&.11#.%6%* 0& (RIACHZVWINV C1& (2% 0&1#'$. *08+"%&$.%$.4<&"048*0&
"33&$)#..8&%211#.%%*0F & (";*3*. %<& %*F0"3%&;"$@)*0F&$).&.11. @$.48%*>.&'(&$).& (2%*0& 1#'$.*0& +.
4.3.@$.4<&"3$)'2F)&%";.& )" 4& "#T*OF & %*F0"38& 3.-.3%& dC*F2#.& TOTTce9& G",.0& $ F.$). #<& $).& ?G&
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[6B&*0&$).&$>,=+ SIR:A AU?&#'0%F.0.8"04&$).& .11#.9%%*0& (& $).& [LcUITCHZVWINCI&
1#$.508 @'0(*#;.48& $)"$& $).& S)#..8& %211#.%%*0F& (";*3*.%& *04..48 )"#I'"2#.4& :2$"$*0%8& +*$)*0&
12$"$*-. 896*FB*OF& #&H. F23"$H78@";1'0.08%8#. A2*#. A8 (‘HE&[1c%N & SR (& @.3384.' )9
!
A

601

40

201 Kk

% growth compared to mock treatment
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130 kDa b>|
100 kDa P>
a-GFP
ponceau

012345!67667!V6!<+&+>@'B$&!.'B**1.%-->+..+.1,-9.: I/+-+&/+&'I<>$0",|B&;BGB'B$&7 !

I=HA&&L(,*3#3:5C+0#, "%, B, +, 5*#5 <5 3&OHS<H<5. JHOBE ()*+/VH)/#,*1,8)+& 1 #BOH#+ &, #*.-B&:"H[S.
1)0 B(1H&EL(,*3HCEE&H (VS&LE, (X, 1#-& 1, -H#&, +%&:HBE*+) * *3H#5:#()BR, *3#&/+:) 1, 5(#)* 1#C&: &H)((5C&1#

+54# 3:5CH <5:# +&*# -5:&# 1)0/"# A&E&L(,*3/# <:&/YHEEE U8, *3# _&/+:)1,5(# 85*+),* *3 #-&1,.-# C)/#
85-):&1#+5#+068&#3:5C+Yott , HATE 8, *3H-&1,.-#_-DORH-+1&)+-&*+ #)*L#/8+#)IH)# &:8&*+) 3&"#G):#)*1#

C%,/R&:#' (5+#+5#/%5CH#9): ) *8&H#E<H1)+)#'5, “+IVHININS)#/,3* <,8)*8&H,/#85-"):& 1#+5##3:5C+%6# 5<#
I$,;a1#/$0 1< NGBHHNFA*1#18&+8&: - *&1#./,*3t)#]+. 1&*+b/H4+ &I+ VHAqUH NK KK

"=H-- *5B(5+#)*)(0/,[#5<#+C5 IC&&RB(1#L:)B, 15 /#/8&1(,*3/#)<+&:#B&,*3#/.B-&:3&1# *#&/+1) 1, 5(#<5:#
B=HY5../"HN)- (&/HC&:&H: *H#5*#)#! KIHAZA OL#3&("#LAN[OAPO #:#)*+ AMLWA*+ B510#C)/#./1&1 #

)4, %1,8)+&1H# SH1&+&B+#'5+&, " HOG*8&) H#/+) *&1#-&-B:)*&it&: O&/H) I#)# (5)BHES*+:5("HSYo&H#* -B&:I#
S+ 008 H (&<, 1 &HE<HE)BYoHB(5+#,*1,8)+&H+%68H-5(8&8. () H#C&, 3%+# _RZ) #18&+&:- *&1H#BOHIH 5+&, *#()118&: "t

! #
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27*$)& $).& ,0+3.4F.& $)"$& "33& (& $).& 1#F.07& *0& $).& 94..43*0F& F#'+$)& *0)*/*$*'0& "%%"7&
06211#.%%.48 $¥-8>,=+ &#"0%F.0.&*0&$).&1#.%.0@.& (& .%$#"4*3&*04*@"$.%& $)"$EOR. & ;23" $*
@"2%*0F & $)*%& %211#.%%*08& *%& 3*,.37& "& #.@.%%*-.& "33.3.& *0& "& )"} >TF'2%& ("%)*0<& "04&
%.F#.F"$*08'(8$)*%&"33.3.&@"0&/.8%..08"04&$.%%$.48*08&$).&=I&F.0.#"$*09&G) #.&"#.8&$+'&4*13*4&
@.33DEZH"*4'1%*%E&=MEY%..4%&S)"S&F .0.#"$.&. 1#'42 @ $DBEIFO(3#.%@.0@ . &' (&=M&13"0$%<&
H*@)&"#.&1).0'$71*@"337&.-"32"$.4&*08.$).&%2/%. AL 0% $0&d=Je & Vi#F.0%&. $& " BIRQMgE&

I"F.& 0& WH'%9%0%,3"2%<8& JRRIFL'S).$*@"337<& *(& ;2$"F.0.%6*%& -*'& D=B& *042@.%& #'04":&
#.@.%%*-.&;2$"$* 0%<ES) . &H#"$*' & (&#. @ . %% -.&; 23" 0$%8$ & ? GBEYEMSE P &*083$). &=M&F .0.#"$*0&
dc.33*0%&.$&"39<80949e98 G)*%&+'234&.A2"$.&$' &MIINWE (& IR LRI #.%6%*0F & =& (";*37&
062#-*-*0F & '0& .%$# HEB0$"*0*0F & 13"$.%698& B.- #'3& )204#.4& =J& %..4%& (#& ."@)& (& $).& $)#..&
0621 1#.%%*0F & (";*3%.%8& + #.8 12$& '0& .J0FH S 30*0F & 13"$.268.$'& 1% #-.& ). *H#& Yo2#-*-"38#"$.%9&
NOMw& d NPT e<& JIKWE&AMPLQTTe<&"04&NnIMWE ANPLMMMAe& + #. &8 @R TH3* I8& T Q<&
TQT<&"04& NK<&#.%1.@$*-.379&N$8&*%8&203*,.37&$)"$&S). #.&+"%&" 0 TUAGHSOERBSE. *OF &"%6&
$).#.84%&" & HT&@3."#81).0'$71.8/.$+..08"3*-.8"04&4." 4ABFOF Y% &+ SBP.&(";*379&W*-.0&$) "$&

+.84%48 0'3& (*048& MIINWE ;23" 0$%& $' & %62#-*-. <& $) "GIOEHESE 4% $ #$.498 G)*%& *%& 1'%%*/378$).&
@'0%.A2.0@.& '(& 4*13'0$*@& %.3.@$+0<& +)#./7& $).& ;2$"F.0%>.4& @.33%& )"-.& "& #.42@.4&
1#3%(#'$708$'8$)"$&'(&$). & ?G& @\IZB&&MOMNne

&&

8.F"#43.%%&' (&%) 84*%$ #$.4&%. F#.F"$*084"$"&;. 088"~ <&3).8&=J&13"03%&S)"$&Y62#-*-. 48*0&
$).&1#.%.0@.&'(8.%$#"4*3&"04&" @ @2;23"$.4&3$) . &@'H#. @ SR 2BEDOBH). #7<8)"-.&"8@"2%"3&
2$"$¥0& *0& "& )';'>TF'2%& @'0(*F2#"$*0<& "%%2;*0F& # %898 *0) #*V@.9& G).#.(#.<& +.&
1"3.48$'F.$) HE&YO2H-*-HOb&(H'&." @) &*04*-*42"38=J&(";*37&'0&. YoSHEDS *0*0F &;.4%2;&"04&

)"#-.%%$.48 $).*#8& BRZ& *0& "& 1"3& $'& F.0.#"$.8 "& /23,.4& 6RZ& 1#'(*3.& '(& $).& Y%o2H#-*-#%9& R.I$
F.0.#"$*08%.A2.0@*0F&IRWBe&4.$. @$%&$).&"33.3.&(#. AR O @TRI=B&;2$"$*0&+*$)*0&$).&
062#-*-'#8&1"3&'(&'0.&(";*378+).08*$&*% & @"; 1"#.48$'8$).&1"#.0$"BEIFO-8>, =+ SIR:A RU? <&

+H*@)& )"480'& D=B& ;2$"F.0.%*%9& G)*%& )"%& $).& 1'$.0$*"3& $'& *4.0$*(7& ;2$"$*0%& $)"$& "#.&
)iSTE2%& "@#%%& "33& Y2H#-*-"#%6& '(& '0.& =J& (":*37<& +)*@)& @'234& 1'%%*/37& 1.& $).& @"2%"3&
D$"$0&(H&$).8%6211#.% %+ 0 (B\+$>,=+ SIR:A S\U? &.1.04.0$8.@.3384."$)28&.

I

<"6"<"H#$Y0:&&H)-,(,&/H%): @5. #1 [+ *8+#-.+)+ 5*/# H#8 %930 ##

#

2)'3.&F.0';.&%.A2.0@*0F&+"%& @'042@$.4& (*#%$& '0&'F) BRI'38 3%0.968.$) "$&+.#.& 2%.4& (#8&$).&
D=B&;2$"F.0.%*%&$ &F.0.#"$.8%).8=K&1'123"$* 09&G ) * #o " %&S). & @'0SH# 38$ &*4.0$*(78+)* @) &
28"$*0%8& + #.&F.0.4"$.48& (#8%).& D=B&;2$"F.0.%*%9& B24##%& (#:8.$).&=J& (";*3*.%& TMQ<&
TQT<&"04&"NK&)"4&S). *H#&BRZ&) " #-.%$.4&+)*@)&F.0.#'$.4& T&1"3%& (& 6RZE& @'0$"*0*0F& TQ<&MQ-
"048 IN& =J& Yo2#-*-'H#Y%<& #.%1.@$*-. 37 9RO4E %0 A2.0@*OF & +*$)& "& :*0*;2;8 4.1$)& (& MNnKU&

! )s



$.0/40 )
!
|

@"- #'F.&+"%&2%.48$'&4.(0.&D=B&;2$"$* 0%&"04&$). *#&H.%1.@$*-.&"33.3.&(#.A2.0@*. %9I&NK<&MNK
"04& "QP& D=B61l.@*(*@& ;2$"$*0%& +#.& 4.$.@$.4& (#& =J& ("1*3*.%& TMQ<& TQT<& "04& "nK<
#.%1.@$*-.3798G).&1"3.4&F.0';.%& " (8:$). & =J&Yo2H-*-'#%6 &+ .E-Y0.4<& "04& F.0'* @ &#.FO%E&

++$)& "08& *0@H."%.& *0& (#.A2.0@7& (& ;2$"0$& "33.3. YHR) B4 )8$.498 h0& "33& $)#..& (& $).%.& =J&
("*3*.%<&S$) H#.8+"%&"0&*0@H."%.4&" 0483 @"337& (*R4B. SR BD 78 08 @), %' &M<&+*$)&"&
%$"/3.8"04&."- #'F.&"33.3.& (#.A2.0@7&'(&"#204& KIN& '0& "338.'$) . #& @WKUCF 2#.8& TIT e9&
R2;.#2%& ;2$"$*0%& +.#.& (12048 +*$)*0& $).& F.0'*@& #.FO%& +*$)& "0& *0@#."%.& *0& "33.3.&
(#.A2.0@7<8+)*@)&@"0&/.8%..0&*0&G"/38&TINI&

&

G).&%."#@)&(H&@"2%"3&;2%$"$*' 0%&+"%& @'0%$#* @BRABRTB D! #+-0F &D=B&;2$"$*'0%&+"$)&"0&
"33.3.8 (#.A2.0@7& (& KION& '#&)*F) #<&*04*@"$*0F &$)"$&"$& 3."%$&ONWE ' (&$).& 1"3.4& 6RZ& @'0$"+0
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500 bp 450 318 383 At1954490 (XRN4, EIN5)

1

wildtype CCGAGACAAAGATG GATGCBEBATTTGATA AACATTIGGGTGTTGDNA

P R A K M D A DL I N | WYV L protein
329 706 911
mutant I CCGAGAGAAAGATG GATGCAATTTGATA AACATTIAGGTGTTGDNA
P R V K M D A N L | N | e o= protein
M2 family 450 318 383 |
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Estr:CpBs4C-FLAG-GFP
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A B Estr:CpBs4C- xrn4-5//
d d FLAG-GFP Estr:CpBs4C-FLAG-GFP
#1 #2  Xmd-5 #2-1  #2-2 #3-1  #3-2
cd 70 kDa p|
55 kDa B~

bc

a-FLAG
100 bc

% growth compared to mock treatment

ponceau
C
Estr:GUS-GFP xrn4-5//Estr:GUS-GFP
%01 #1 #2  Xr4-5 #2-1  #22  #3-1  #3-2
130 kDa B>

100 kDa b

a a-GFP
Q?’eig K 2 B
@9\"%@‘0 I &~ F b‘b\\ R b‘b\\ o ponceau
& & L 7
S0 &
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1.$+..08*04*-*42"3%&*08$). &G I&F .0 #'$* 0<&+)*@)&+"%&0'$&/-* 2% LIUEBYEL , (%\AJSRAU? &
GJ&3*0.%<&"048@'234&/.&" #F 2. A&QEIFEVL, (%\+$>,=48JR:A RU?4GI&3*0.%&JCHF2#.&TITQC&
"04& C*F2#.& TOTQ[e9& G",.0& $'F.$) #<&$)*%& @'0(*#;%&QYFEIR), 2$"0$& "33.3.8.4".%& *04..4&
06211#.%%8& $). & F#+$)& "##.%$& (& [LCYN& *0& Z#"*4' 1%+ %<& "04& $)"$& " & B@ BRBE *%&
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2.8&+"0$.48$'&(24#3$) H&@'O(*#:&S$).&#.%23$%&* 08 CTER REL|)*/*$*OF &3)"$&."0'$)3H&" 25" 0$&
"33.3.8@"0&%211#.%%&[1c%N[9&Z%&+.&+.#.820"/3.8&$ &F.0.#'S. LI ISMIL ,(Yo\+$>,=+ S

UR:A SAU? &*0.%<&+.&4.@*4.48&$ &F.0.#'$.80.+8&:2$"$* 0%& 2%*0F & [ & @"0&/.&%..0&*0&
C*F2#.& TITN<&$).& 1'%*$+0%&'(8.$5).& ;23" $* 0%6&. GHEATIB<& +*$)& $).& D=B& 1*0$&;2$"$* 0%&
+$)*083$). &(H%$8)"3(&'(&S).&F.0.8" 0O NBR ZEBE0%. #$* 0%&/ X OF &+*$)*08$).&3"$BEE) 3F.0.9&
2HEF"38+"%&$ &F.0.H"$.8"8; 25" $+ 083) " $E&+ "V &+ O&BHBS @"$+' 083 0F &S).&F.0.%8&" % & 2#&D=B&
1+0$&;2$"$*0%9&G) 1. (‘#.<&F2*4. % &+ #.8&4.%*F0.4&"04&F .0.#'$.48$ & @#."$.&;2$"$* 0% & #&.-. 0&
"&3"HF.&4.3.$ 08 0&S).8%";.&" #."&+*$)*0&$).&F.0.83)"$&3). RDABD . 4&;2$"$* 0% &+ #.&('204&

*0&<4= 9&Z&[8hB!8& 13"%;*4& @'0$"*0*0F&['%0& 204 #&$).& @'0$# 3&"(R4'08%*%& . FFD).33
%1.@*(*@&1H 'S HE&+"%E&2%.4<&" " %&*$&)"48$).&)F).%$&.(*@*.0@7&"$8S). &$*;.&'(&3)*V&S$H" 0% (#:"S
d6.@".%$.@, #&.$&"39<&IKMOEI&G).&ZH#" AU BH &+ SIR:A RUPHL"#.0$"38&3*0.&+"%8&2%.4&
"068.$).&"@,F#'2048 (#8.$)*%& [BhBIB&$#"0%(#;"$* 0<&) +.- #<&S) #.&+ #.80' &Y 2H-*-#%&*0&$).&
GM&%.3.@$+09&?.8"3% & $H#* 4&$ &F.0.#"$.&[8nBI8&; 25 BSCEIR<4= &OZOHO&"(2))"™ <&
2%*0F&F2*4.%84.%*F0.48*0&%**3"#8&3'@"$* 0%& $'&$)"$& (&$). & F2*4.%&4.%*F0. 48 (#&S$). & ZH#"[*4'1%
1<4= <&2%*0F&$).&16WD&[8NB!8&13"%;*4&%7%S. & (#';&6#98 V") 00S6LBHABS2$S;"008..$&

"39<& JKBEB+'& *04.1.04.05& $#"0%(#;"$*0%& '(& $)*%& 13"%;*4& ROBBEIH 0&"(2/)"™" &

F.0.#'$.48 > #& $#'0%(#;"0$%98& 6#98 VI& BSRIIE®. F.0.#'$.48 "0& "44*$*'0"3& *04.1.04.0$&
13"%;*48+*$)&0.+3784.%*F0.4&F 2*4 &BRZ%&"$&-"#*2%&1'%*$* 0%&"3'0OF &$).&F.0.<&0'$&S2%$&3*;*$.
$8$).&(*#%$&)"3(&" %8 +.8) 498 6#9&VI&BS2$S$;"0& 1. #('#;. 4&$+ &OG&SLOBYo('H;"$*' 0%& (&) %&
13"%6;*48 2%*0F & 24R80&"(2'/)™  9&B**3"#&$'& 2H& 2$@";.<&)*%& $+'&*04.1.04.0$8#204%& (&
$H'0%(#;"$¥0& 1#42@.4& >.#8& $#"0%(#;"0$%9& M3$*;"$.37<& 0.+&&3RIYA= &*0& /'$)&

ZH' A 1% %& 04RHO&" (2))™  &*$)&2$"$*0%&*0&$). &(*#%6$&)"3(&'(&S$).&F.0.&+(8 &B®.&
F.0.#'$.49 &
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<"B"L"HG*) (01, /H5:#:8-) * *3H>6#:)-, (, &/H.*850&: [#-5: &t~ +)+, 5 /# 4 8,%930)
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Z($ #&RWB&H.%233%& ' (8&=J& (":*3* %& TMQ<& TQT <& M4 QFBNESYHEE.  *0* OF & =J& (";*3* %&

+.0$8 204 #+"798 G).& %621 1#.%%*0F & (";*3*.%& + #.& (2HBHESH( #8. $).*#8& [1cYNTHZ\WINVC! &
11#.%%*08& "04& $).&$> =+ &[6B& ‘(& $).& $#"0%F.0.& +"%& |[8& ";13%(*.4& "04& %.0$& (#&
%.A2.0@*0F98& "037& (";*3*.%& $)"$& )"4& ;'#.& $)"0& '0.8& =J& *04*-*42"38 Y2#-*-.& '0& .Y%$#"4*'3& "04&
$#"'0%13"0$.48 $'& %'*3<& )"4& %2((*@*.0$& [1cY%[& .I1#.%%* k& "DR& R $#"0%F.0.<& +.#.&
@'0%*4.#.4& (#& RWBI& G).%. BBAIHE ;. "% 2#.%8& .0%2#.4&$)"$8& '037&$).& (";*3*.%&$) "$& ) "48.$#2.&
%.@'0406*$.& %21 1#.%%* 08& +.#.8& %.0$& (#8&.%.A2.0@*0F9& 7)*3.8 0'0.& (& $). & =J& (";*3*.%& $)"$& ) "4&
$).4& $#"0%F.0.8 %.A2.0@.4& )"48& "& ;2$"$*0& +*$)*0& $).& [6B<&EH).#.& ;"07 &6211#.%%*0F&
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(";*3*.%&9%)"$&4*4&0'$&)"-. &[1c%N&.11#.%%* 0<&(‘#&.1";13.<&(";*3*. % &MEMO IK<&MOQQ<&IKMT<&
"04& IKMQ& dC*F2#.& T9TOe9& mO('#$20"$.37<& $).&;.;/#"'0.& +"%& 0'$& %$"*0.4& +*$)& 1'0@."2& (‘#& "&
3"4*0F& @'0$#'3<&$) #.(#.&"&@";1"#*%'0&*0& $) & A2"(FBF &*0& @"00'$& [&;;.0$.4&'0<&
'037&%)"$&$).#.&*%&.*$) #&"&1#.%.0@.&'#&"1%.0@ .&'(&1#'$.*0&+*$)*0&&' @)&3"0.9
|

%9[*0
,\(AC’QO,OQQ
S D A AT A? o 9?02
VeV A S &
R SO SN SN SN SRS SN TagN- Dol N
55 kDa p
a-FLAG
o
¢
<
\\-.O"z,o?q
R o o o Y oV o> o g
R NI S N NS m@’b
55 kDa p
a-FLAG

012345!676M7!1##%&$G*$'1$=!B&/B)B/%@*.!B&'@//B'B$&@*'VD!=@#B*B+.7

|- ¥5B(5+#)*)(0/, H#5<#<,98 IC&&RE (1#L:)B, 15/, /#(8&) O&H) <+ & HO=HYS. 5 <HE/+:) 1, 5(H+:8) +-&*+"HT'GI=T#

"5+&, M C)H18+EB+&LH [ *3H) ) AMLWH)*+ B5 106 &H*.-B&:/H5 H#-+Y08H &<+, 1&H#5<H#&)BYHB(5+#,*1,8)+&#
+0b&H#-5(&8.():#C& 3%+ RZ) #1&+8&:- *&1#BOH)# 5+&,*#])11&:"

&

hO&$'$"3<& N&(";*3*.90&%211#.%%.4&[1c%"[&4.1.04.0$&E) KBQIK(";*3*.%&) "4&" &PHE=+#

[6B& *0& $).& $#"0%F.0.<& MN& (";*3*.%& )"'4& %';.& 3.-.3& '(&Ti&Ud #.%%*'0& 4.9. @$"/3.& -*"'&

*,,20'/3'$& d$)*%&*0@324.%& (";*3*.%& +) .#.&'037& %";.& (& $) &*MA'3%& ) "'4& .1 1#.%%*' 0<& "04&

"3%'& *04*-*42"3%& $)"$& )'4& +.",& 11#.%%*0e9& m3$*;"$.37<& MM& =J& (";*3*.%& H#& %.0$&
%.A2.0@*0F9& 2$&'(&9).& . *F)$& (";*3*.%0& $)"$& +.#.& %.0$& (#& RWB&42#*0F & $).& %. @'04&#'204<&'03
%*1&(";*3*.%&)"4&"&4.@.0$&%.A2.0 @ *0F&#."4'2$<&"04&"%&%2 @) <8&H). &) 3&i&P0.A2.0@*0F &
4"$"&+"%&4*% @"#4.49&n$&+'234&/ . &+'#3$)+)*3.&*0&$).&(2$2#.&$ &F'&/"@,&$'&$).%. & (" Y3*.%& "04&#.
F.0.#"$.&"&/23,.4&=J&6RZ&1"3&"04&#¥6.04&(‘H&RWEBD&

| 1*%
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1H$9%8. (U(&M$$Y%$%&./%P:%66>+%-80.&<?H-8+6;:>%:&Q+'&IR<&+6 & R8I +$=8)

HS%&  (F+ ' -$/$-0 ' 123450/  (-62* 5;{?;/;2%2 8202'9: 12;$-0 ' 8<=< 7_(;;_0, <332@/ @E;ﬁo;
. o

g ($&)(1$& g $' ¢ #1$&06./01 1 /123
g ($&)(1$& g $' ¢ #17$&0%./0( ' 45678549
g ($.19%08 Ly %& ¢ #1$1)I&0( s =< 22" @85AB5  C+D
g (2182) Ly %% ¢ #14$$/280( s EF$ $1,2 " @85AB5  G+H
g ($&1$%/ Ly %, &0..' #$&/J0( ' 45678549  *#2- "
g (n&&l( gy %? &0.)' #M)I(&O( ' 45678549 ;1=N10(
g ($&2)$. g s &0.)' #1P$&6$80( ' 45678549
g ($&2)$. g s &0.)' #1'$&06$E0!1 ' 45678549
g 821 Ly %? &0.)' #I$&@&O( 1 1123
g 821 Ly %? &0.)' #I$&&01 1 /123
g (l%1&2(. Ly s &0.)' #1$1&0( s E3. 18" @85AB5  <+@
g (%12.2. Ly ?)" &0.)' #19).180( ' 45678549 "
g (%12.2. Ly ?)" &0.)' #1%).1801 ' 45678549
g (%12.2. Ly ?)" &0.)' #1%6).180$ ' 45678549
g (&.1& Ly N &0.,' #I$&0( G " )2 @85AB5  *+3°
g (1%(((& Ly 1% &0.,"' #1,(%&0( ' 45678549 "
g (1%(((& Ly 1% &0.,' #14$,(%&0! ' 45678549
g (%.,(2)(( g $7?' &0.,' #1%98&$&0( ' 45678549
g om, gy /A &0./" #14.(&0( s " 12 @85AB5  E+<
g om, gy /A &0./" #4801 s " 12 @85AB5  E+<
g (L/%s$) Ly %, &0.7 #14.880( ' $12-3° "
g (L/%s$) Ly %, &0.7 #1480 ' $12-3°

ABAC | (L/%s$) Ly %, &0.7 #1.$808 ' $12-3°
g (%&)L) Ly %( &0.7 #1)$)28&01 ' 45678549  #-$
g (%&)L) Ly %( &0.7 #15$)2880( ' $1'2-3° #$
g (2,21 Ly %! &0.$ #1%1 &&&O( a< JE&H) $/?" <BS F+F
g 02 g &0.$ #14g, $80( G " - @85AB5  K+L'
g (%08I¢ Ly 2 &0.$ #1$) &&0( ' 45678549  L;( " "
g ($1$(% g s &0.$ #19(18O( a< " $8&./ " <BS D+D
g ($1$(% g s &0.$ #1(1I8O1 s " o <BS D+D
g 22.81% gy %& &0.I" #M&O( ' 45678549
g @.U% Ly 2" &0.I" #I$//8&O( s <DF!" I @85AB5  C+D
g (&(1&.. Ly %. &0.(" #11$).&0( G " 3 @85AB5  *+;
g (&)?&/)? gy 2 &0.(" #12,80( s " o @85AB5  *+C'
g (19%9%.1(" gy %! &0.(" #1.0600( a< " $, @85AB5  F+2
g %3)7%$ g N &0).' #1680 ' $12-3°
g %3)7%$ g N &0).' #IM106800 1 $12-3°
g %3)7%$ g N &0).' #141%,808 ' $1'2-3°
g %3)7%$ g N &0).' #I16807 ' $12-3°
g )28 gy %? &0))' #118,(80( s " w2 @85AB5  M+H
g )28 gy %? &0))' #118,(801 a< " $. @85AB5  M+H
g (%&&)$1% g $.! &0),' #IHNLO( G " ¢ <BS <<
g (% Ly s &0)? #14(2880( G " 2%, @85AB5  E+F
g (/$.8$ s I &0)!' #118$&0( s L2<C! (122 @85AB5  <+=
g (&)?&/)? gy 2 &0.(" #12,80( s " o @85AB5  *+C'

27?)-176+5.7,7+6!.0*/4D0!?'2!/,1#//9+6!*+>87575D!1%!,8> 797+-=12.8.75D!.0+!30*/>/-/>+!/5!E0730!.0+!>4.8.7/5!E8-!,/456!
F'0*=GH!.0+!#/-7.7/5!/,1.0+!>4.8.7/5H!.0+!*+,+*+53+|@8B4+,=GH!.0+!89.+*+6! @8-+!FJ9.=GH!.0+!3/K+*8D+!F"/K #4G kB3
/,1.08.1899+9FJ99+9+! *+L=GH!.0+!'+5+IBC!855/.8.+6!,*/>IN87*$OH:688+5+!58>+IF'P?PGH!.0+!*+D7/5!E7.075!.0+!
D+5+H!.0+!#/-7.7/5/E7.075!.0+!3/6 75D!-+L4+53+!F"C2!#/-7.7/5GH!.0+!+,,+3.175643+6! @M!.0#/5t4!856!.0+!8>75/!18376!
*+-49.75D!,*/>1.0+!1>4.8.7/5!FJJ!3085D+G=!(/5.!E7.0!456+*975+!756738.+-ID+5+!.08.1086!8!>4.8.7/5!76+5.7,7+6!75!899!.0*+
1%!,8>797+-=127)-108K75D!85!899+9+! *+L4+53M! @ QIE#D+!5/.197-.+8=

*&
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"#$%&'()(&*$$%$%E&+,%-.%/01%28&3+8&45628&1/7.0%7&81"&9: 4&E/EE/028&;=">&'=);>&'?@A>&"/7&'BBH
0%%, -0, 123@:24 SeTeHe& 206, 0T ede<s, 56>24, @7, goolio, TT6SE o (ﬁe ’
9& 9<<i0l2 & =>6& & 2@ (69A0NI2@9& BC%-+&BI  && & & &&
9&  92<09200& =>6&  0& 2@& (69A2092@9& BC%-+&BI &K & & &&
9& 99%i< & =6  12& 2@& (69AT112@9&  =DE& & 22 &  F+CISCE  G>A
9& 9<<OIl & =6  11& 2@& (69A0:292@9&  =DE& & 9226 F+CISCE  )>l &
9& 9701190 & =>6&  10& 2@& (69A112@9 &  =DE& JDK'&  920:& F+CSC&  G>B
PP e piiieo & e 28 2@ (9A272@98  -DES & 92, &  F+CISCE D@
9& 91977:2: & =>6&  1<&  2@%& (69A0212@9& BC%-+&BI  && & & &&
9& 12:907 & =>6&  0l1& 2@K& #ECFGGHIO® =DE&  LMFO& ' &  F+C/$C&  M>%
9& 7231 & =6 1'&  2@&  (69AI1922@9&  =DE& & 20 & FCISCE A>)&
9& 91122 & =>6&  0<&  2@& (69A1<2@9 & BC%-+@BI  && & & &&
9& 123<2 & A>(& <&  9& #ECFGGHIO®  =DE&  LMFO&  929%& F+C/$C&  ASDR
9&  190201< & A& 5 &  9&  (69A<<<<@9& 'N&OSM  )=(9 & & & &&
9& 11170<70 & A>(&  2& 2@ (69A19;22@9&  =DE& & 92: & F+C/$C&  E>H
9& 9<0099 & A>(& <& 2@ (69A0<22@9&  =DE& & 99 &  F+C/SC&  P>@
P e scmn & AM@ 198 208 (69A0<1<2@98  NEOGH & & & &&
98 9! & A& 198 2@@ (69A0<I<2@! &  BC%-+@BI  && & & &&
9 9197 & A& 11& 2@8 (69A19;@9 & BC%-+&BI  && & & &&
9&  9:9:<I7< & A&  9& 2@8 (69A0292?@%  BC%-+&BI  && & & &&
DFHG | '&  0211:0: & A>(& 1&  9&  (GA9:92@9 & ERSBAT&E  JK)9& % 02110 & AX(&
% 021797&  =>6& <&  9&  (FA9:92@9 &  =DE& K& 917 &  F+CISC& G
% 07M2<l & =>6&  2&  9&  (FA0112@9&  =DE& && << F+CISC& (U
% 1212 & =>6&  11&  2@® (BA9922@9 & BC%-+&BI  && & & &&
P e b @ e 1& 0% (GA922@9 & -DE& 661 & 74&  ES® Bl&
& 2L<i< & A& 0:&  2@%& (FAI02@9 & BC%-+&BI  && & & &&
% 100 & @ =>6& 0'& 2@ (FA20192@9& BC%-+&BY )7.9:0 & & & &&
2?)-176+5.7,7+6!.0*/4D0!?'2!/,\#//9+6!*+>87575D!1%!,8> 797+-=12.8.75D!.0+!130*/>/-/>+!/5!EQ0730!.0+!>4.8.7/5!E8-!,/456!
F'0*=GH!.0+!#/-7.7/5!/,1.0+!>4.8.7/5H!.0+!*+ +*+53+1 @B1+,=GH!.0+!89.+*+6! @8-+!FJ9.=GH!.0+!3/K+*8D+!F"/K #4G#HB3 W, !
08.1899+FHI99+9+ *+L=GHL.O+!"+5+BCI855/.8.+6!,*/>IN87*$OHEOABED +5+158>+F'P2PGH!.0+1*+D7/5E7.075!.0+1D+5+H!
.0+#/-7.7/5'E7.075!.0+!3/675D!-+L4+53+!F"C2#/-7.7/5GH!.0+!+,,+3.175643+6! @ M4 B+ 7#5H!856!.0+!8>75/18376!*+-49.75D!
*/>1.0+1>4.8.7/5'FJJ!13085 D+G=!(/5.E7.0!456+*975+!756738.+-1D+5+!.08.1086!8!>4.8.7/5!76+5.7,7+6!75!899!.0*++!/,1.0+119
,8>797+-=12?)-108K75D!85!899+9+! *+L4+53M!@+9/E!O=Q!E+*+!5/.197-.+6=

|

R2; #2%8&;2$"$* 0%&+ #.8('204&+*$)*08$).&F.0' *@&#.FO%&+*$)&"0&* 0 @H."%.&*0&"33.3.&
(#.A2.0@7& (&3$).%.84.; 0* 0BG *3*.%<8&+)*@)&@"0&/.8%..0&*0&G"/3.& TIP&"04&G"/3.&TIQI&
G).8%";.&Y$H*OF.0$&1"#";.$.#%8&2%.4&*0&G"/3.& TONQ-4&ED&G"/3.& TOP&"04&G"/3.& TIQI&
R'$"/37<&$) #.&"H#.8$+&(";*3* Y%&+*$)*0&S$). %. &% UI&B)"$&)"-.&0' 086 70'07; 2%&

2$"$*0%8+*$) 0D @|=="T<&"$&"&- #7&)*F)&"33.3.&(#.A2.0@ 79&N0&S'$"3<& 2$&'(&3$).%.&MME&(";*3* Y%
$)"$&+.#.&%.0$&('#&%.A2.0@*OF§&IE*04.1.04.0$80'0 W670'07;'2%8&:2$"$*0%&+*$)*0&$).&
F.0.&:(D@I=="T&IC*F2#.8& T Ke$PR"0&"33.3.&(#.A2.0@ 7 &#"OF *OF &(#;&KIQ TES BIIOKBE.C'
2$"$*0%80&=J&(";*3* %&IMTT&"04&TMQJI&*0&S$).&%. @'04&# 2048 (8%.A2.0@*OF &+ #.8/'$)&('204&
$'8/.83 @"$.4&*08%*;*3"#&3 @"$*'0%&$ &$)"$&' (&3). & 1#.-*2%8&;2$"$* 046ARAVAR6& NK &
"048TQT®
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At1g54490 (XRN4, EIN5)

ISOObEI 450 318 383

2133 3182

wildtype I GCCGAGAGAAAGATGAATCAGCAGCGTTCTCGATTC DNA
P

R AKMNOQQORSR R R F protein
M2 family 329
450 I GCCGAGA‘IG-\AAGATGAATCAGCAGCGTTCTCGACGTTDNG
P R VKMNOQORSRREF protein
355
2133 | GCCGAGAGTAAAGATGAATCAGCAGCGTTCIEGIATC DNA
PRVKMNO OO QRS SR CF protein

wildtype I AACATTIGGGTGTTG...... TTTGTTGGTAATGACTTC DNA
N |

WYV L..... FV GNDF protein
3831 AACATTITAGGTGTTG ...... TTTGTTGGTAATGACTTC DNA
N | B 5 o o = protein

10|19
3182 AACATTTGGGTGTTG...... TTTGTTG ATAATGACTTC DNA
NI WV L.... F V D ND F protein

012345!67:R7!0B)+!/B.' B&C'1#%' @'B$&.|=$%&/!B]!) 7G55ST7!

WE&*&H /8%&-)+,8# 5<# P@N.8&1# - +)+,5*/# 5<# @6# <)-,(,&/# ;IFV# ;F;V# =NKV# 61;; VAN IF6# C,+%6,*#

8,\A=00DP "#G()BR#B5T&/#,*1,8)+&HET5*/#)*1#B () SRH(, *&/#, *HBEH TR &, *+ 5" HI*#+%6&H(5CEH)*&(VH
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CpBs4C monomer CpBs4C 15-mer

Ca?-ATPase

Ca?*-ATPase
Ca?*-ATPase

CpBs4C 3 x pentamer CpBs4C complex + Ca**-ATPases g
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2#1$2(%013( 2#1$2()$3@A$%"$(BCD(&.(EDF 2#H1$2(A)$ (| >$'$25%"$(
DH0009_LBbL.3 % ATTTTGCCGATTTCGGARC Q0% SN (& 0% (AL L8 I
DHo010_LB1% GCCTTTTCAGAAATGGATAAATAGCCTTGCRICT] &()+. (% S8 (8t /0% ) #1218, W2
DHo102_355_F% CATCGTGGAAAAAGAATAC 10)((_% [1%234(56'3%
DHo103_GFP_Rb GTCAGCTTGCCGTAGGT 0. % [1%234(56'3%
DH0120_Estrprol F_ % CCATGTAATATGCTCGAGHC &0+ (% " ESY%$& (" IABLY9)0r 0%
DHol121 Estrpro2 F_ % TTCATTTGGAGAGGAGAC 20+ A% FESY%$8 (" TABLY9)0r %
DHo122_GFPlagl R GATACGGACGAAAGCTGG 20+ (% P HSY%S& (P IABLY9)0r %
DH0123 GFPlagl R TACTTGTACAGCTCGTCC &0+ A% " HSY%S8 (" TABLY9)0r %
DHo135 x4 - 3_F AGGTGTATGCTCTTGGCAATG &0 (% &5<<5(-%"%501=0>221%
DHo0136_xrn4 -3_R AACTGCCATGAAAACTGATGG &'()*+,-(% &5<<5(-%"*%501=%>2?1%
DHo317_318/339_F ACCATAACCCTGGCTGGA &0 +(% " HS%$& (P IABLY9)0r %%
DHo318_318/339_R CTCGCAACACCCAAATGT 20+ A% FESY%$8 (" TABLY9)0r %
DHo319_318/339s6q_R CCAGGGCAATCTGAAGCA 20+ (% FESY%S& (" TABLY9)0r %
DH0320_383_F CTGATTTCCACCCCTACG 20+ (% " HSY%S& (P IABLY9)0r %
DHo321_383_R CCCACAGATATAATGCAG 20+ % " HSY%$8 (" TABLY9)0r %
DHo322_383seq R CAGCAAGTTTATAGCCCC 20+ A% FESY%$& (" IABLY9)0r %%
DH0323_450_F GGCTGTGTGTATTTIGTTC 20+ (% P ESY%S& (P IABLY9)0r %
DH0322_450_R TCCCGGAACATTTGAATC &0 +(% " HSY%$8 (" TABLY9)0r %
DH0323_450seq_F CGTGTTATGGTGATACTTG 20+ A% FESY%$& (" IABLY9)0r %
DH0336_NbACtin_q_F GATGAAGATACTCACAGAAAGA @AB% B965(.%"%501=%>?CDE%
DH0337_NbActin_q_R GTGGTTTCATGAATGCCAGCA @AIB% 965(.%%501=%>2CD
DHo416_NbBSAC.1_geno_F GAAAACTGAAGAACCATTGCG &0+ (% " HS%$& (" TABLY9)0r %%
DHo417_NbBSAC.1_geno_R GTACCAATATAACACTTGAGGG 20+ (% FESY%$8 (" TABLY9)0r %
DHo418_NbBSAC.1_seq_R AGTCCCAAAAACGGTTGC F@6'(G-(% P HSY%S& (P IABLY9)0r %
DH0419_NbBSAC.2_geno_F CAGGCATTGAGGGAGACAT 20"+ -(% " HSY%$8 (" TABLY9)0r %
DH0420_NbBSAC.2_seq_R TCTGAAGGAAACAAATGGTG F@6(G-(% FESY%$& (" IABLY9)0r %
DHo421_NbBSAC.3_geno_F ACCCTTATGCTCTTTTGTTCC 20+ -(% FESY%$& (" IABLY9)0r %%
DHo422_NbBSAC 3_geno_R GGTTTAGATTGGCAGTGGC 20+ (% " ESY%$& (" TABLY9)0r %
DH0423_NbBSAC.3_seq_R GGCAAGCCAAGTATAATTCA F@6(G-(% FESY%$8 (" TABLY9)0r %
DHo425_pUbi_F GGCTTGCGATGTAGATCTATG 0 % FESY%$8 (" TABLY9)0r %
TTTGGTCTCTCACCATGGAGTTTGATCTCAGAT
DHo438_CpBs4C_CACC_F AN ) % I HS96$8 (*TABLY%9)0: %
AAAGGTCTCATGAAGAAAGTGCAATGATAATGA
DH0439_CpBs4C_Nbod_TTCA_R o ) % I HS96$8 (*TABLY%9)0: %
DH0440_NbBs4C.2_Ctail_TTCA_F LUISCICTCTTTCAATGAATIATACTIGECTTG | o) (. o I"H$96$8/ () TA81%9)0:" %
AAAGGTCTCATGAAATTAATGAAGARAGTATAA
DHo441_NbBs4C.1_Nbod_TTCA R v ) % I HS96$& (*TABLY%9)0: %
, TTTGGTCTCTTTCATGTTATTGGG TTTCTAATA
DHo442_NbBS4C.1_Ctail TTCA_F Lires ) % I HS96$8 (*TABLY%9)0: %
DHo443_NbBs4C.2_Nbod_TTCA R AAACGTCTCATGAATCAATATGATCATCEEAT | o). % I"H$96$8/ () TA81%9)0:" %
DHo444_CpBs4C_Ctail_TTCA_F ACGTCTCTTTCATGTICTICTTGGATIGGCA | o) (. o6 I"H$96$8/ () TA81%9)0:" %
DHo445_CpBsiC_AAGG_R AAAGGTCTCACCTTGACGAGCAGGCGATTTGT | J0)(( % T HSYSE () VABLY%9)0. %
DH0447_NbBS4C.1_noC_AAGG_R AANGGICTCACCTTTGAAATTAATGAAGAAAGT | Jo)(. 5% I HS%$E/()*TL81%8)0:%
AAAGGTCTCACCTTTGAGGAAAGTGCAATGAT
DHo448_CpBs4C_noC_AAGG_R et ) % I HS96$8 () TABLY%9)0: %
GTCATTATCATTGCACTTTCCTCAATGAGACT
DHo450_CpBs4C_Nbod_TTCA_R SI¢ ) % I HS96S8 (*TABLY9)0: %
DHo453_codB_F GGTTTACACCTATAAAAGAGAGAGC 0 % FESY%S& (P IABLY9)0: %%
DHo454_ccdB_R CCGATATGCACCACCGGGTAAAGTTC 0% FHSY%S& (" IABLY9)0r %
DHo455_M13.F GTTGTAAAACGACGGCCAG 10)(-(_% %
DH0456_M13_R CAGGAAACAGCTATGACCATG 10)(-(_ % %
AAAGGTCTCCCTTATGAAATCAATATGATCAT
DHo467_NbBS4C.2_noC_AAGG_R A et ) % I HS96$8 (*TABLY%9)0: %
DHo468_NbBsAC.1_Nbod_ACCA R AAAGGTCTCATGGTATTACAAATGAGGCTAG | 10 % FESY%S& (P IABLY9)0: %%
DHo469_NbBs4C.2_Nbody ACCA_ R | AAAGGTCTCATGGTACTACCAGACAGACCAG | /). % FESY%$& (" IABLY9)0r %
AAAGGTCTCATGGTAGTAGAAGAGAAGCTAGA
DHo470_CpBs4C_Nbody ACCA_R a ) % I HS96$8 () TABLY9)0: %
ACCACAAGTGTTATATTGGTACATTTTCTTCA ; ,
DHo471_NbBS4C.1_pore_ACCA_F asyvaeasdb AL dlarcoll ) % I HS96$8 (*TABLY%9)0: %
TGAAATTAATGAAGAAAGTATAATAGTAATGA ) ,
DHo472_NbBs4C.1_pore_TTCA_R G A T ATA ) % I HS96$8 () TABLY9)0: %
ACCAAAATTTATATTTTGGTATGCATATCCCA
DHo473_NbBSAC.2_pore_ACCA_F A ey ) % I HS%$E () VABLH0: %
TGAAATCAATATGATCATGGGATATGCATACC
DHo474_NbBSs4C.2_pore_TTCA_R A CARIATC ) % I HS96S8 (*TABLY9)0: %
DHo475_CpBs4C_pore_ACCA_F ACCPCARRISTIGTICTGGTACTITITCETCA 1 o) 4S8/ TABL%9)0: %
DH0476_CpBs4C_pore_TTCA_R AN S LCCARTGATAATGACGAMAAGTA | Jo)(. % I"H$96$8/ () TA81%9)0:" %
DHo482_NbL_q2_F AGCCTCATTTGTAATCCCTCAA @AIB% " ESY%S& (P IABLY9)0: %%
DHo483_NbL 2R GAATAGTGGAGAGTATGCCCAG @AIB% " HSY%$8 (" TABLY9)0r %
DHo486_Nb2_q2._F TGGTGACCATTGATCATCTTGA @AIB% FESY%$& (" TABLY9)0r %
DHo487_Nb2_q2_R GGAACTGCTACAACGTTGAAC @AIB% P ESY%S& (P IABLY9)0r %
DH0490_Nb3_q2_F TCTCAAATCTGGAATTGGACCT @AB% " HSY%$8 (" TABLY9)0r %
DH0491_Nb3_q2_R AAGGAGAAGATGATGAACGTGA @AIB% FESY%$& (" TABLY9)0r %
DH0503_xm4 -5_F GTTTCTTGGTTGTTGCAGCTC 0% F)63"%*%B01=%>771%
DH0504 x4 -5_R TCATGACGAATTCCTTTGAGG &0, (%
DH0520_dT779EBE_F CACCTGCGTCACCTTCCACTTCC 0)(C_%
DHo521_dT779EBE_R CCAGGGAAGTGGAAGGTGACGCA 0% FESY%$& (" TABLY9)0r %%
DHo522_dT780EBE_F CACCTAGTATTACACCTGTTATG 10)(-(_% P ES%S& (P IABLY9)0r %
DH0523_dT780_EBE R CCAGCATAACAGGTGTAATACTA 0% " HSY%$8 (" TABLY9)0r %
DHo524_dT782_EBE_F CACCTGTTCCTACCACTACCTAG 0% FESY%$& (" IABLY9)0r %
DHo525_dT782_EBE R CCAGCTAGGTAGTGGTAGGAACA 10)(-(_% P HSY%S& (P IABLY9)0r %

&
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PHY%A$S54<$<+
&(657")$(+(3( 75889+ ag + J(*SE(+e*$)$%)$2(X+
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&6 TS+ (3( I"/&GLN; L?2M+ g&IBP+$*<(#)$5+ N58E (<+()+%8:X+B90
&(657)$(+(3( @&3D)HP!Ub9.MD9]- + g&I6P+$*<(#)$5+ J%CCY%* %) +%8:X+D99
,&(6*7MIS(+'(3( @&3P;HPe!b"O.b@9.-+ g&I6P+$*<(#)$5+ H5"#()+()+%8:X+DO9M
&(657)$(+(3( gsﬁ‘gp QQUEGTHIRKL X2M) | o ei6pgne()$5+ E$™)"/06<)
&(657)$(+(3( gg‘gp QQUAGTHITKL 12M) | o gigp+gr<(#)$5+ E$™)"/06<)
&6 TS+ (3( @&3PQQ!"/&GLN;?M)RS* g&IBP+$*<(#)$5+ E$")"/06<)
&6 TS+ (3( @&3PQQ!"/&GLN;?M)RG- g&IBP+$*<(#)$5+ E$")"/06<)
9'#*/'(3().%3/$(1'(3( ag + ag + )
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>CpBs4C (Bs4C from Capsicum pubescens)
TAAATTAAACTAGTTAATTAAAAAAGAAGCAACTCTATCCACTGCCGCCGCAGTATCTTTTAGGGATTGTTTAGT
GTGAGGTATAAGTAATTCTGGGATAAAATATAAAGATCAATTTATCCCATGTTTGATCAGAGGGATTAATCAGTG
GTGAGATAACTTATCCCCCTATTACACCATAGTGATGGAATAACTTATCCCATATTCACAGTGAGATAAGTTATC
CCAAAAAATCCCAATATTAATTATCCAAAAATAATAATTTCCCAACCAAACGAACCCTTTTAAGTTAAGAGACTA
TAGGAAACGCAAAGATTGACTTATGGAGAGTTCTAAGTCCGAAATTGTTTTGTCAAATGGGGCCTACGAAAAACA
TTATTTCTTCGCAGGAACACAACTAGCTTGACTACACTAACGTCCCAGTGGAAAAGTACCTTCATGCAGCAGTAT
GGTACAATATTATTAAAGCGCTGGAACATTTTAATAtaAAAAATAGTCCTCTCAGCCCTTAGACAAGCAGGAATA
AAATTATTCTAAATCAACTTTCGGATTTGGATACTTCGAGGAAAGAGCACCATCTTAAAATGACAGTGTCTATAA
ATAAATACACAACCAGCATACTACACCCAACCATAGAATTTTAGGAAAAGATTCAAAXGRERASEATG
ATCTCAGATACTTGATCTTGATTTTGGCTAACATGCTCAAATCAATATTATCCATTTCTGATAACTGGGATCCTT
TCCATATATTTCATGACCATCCCAGTTTCATCGTGTTCATCAATAAGCTCTTCTTTCTTTTCATATTTTCCTTTA
TTTTCTCCATCACTCGTATAACACTTCATCATCCAAATATACGAATACGTGTACGTACTACTACTTCAGCAGATC
TCTCCAAGTCCTTTAATATCTTGTGTCTAGCTTCTCTTCTACTCCCACAAATGTTGTTCTGGTACTTTTTCGTCA
TTATCATTGCACTTTCCTCATGTTCTTCTTGGATTGGCAATACATGGGCTAGTTTTCGACAACGGATTCTGCATA
TTTTCTCAACAATAATATTTCCAGCAGTCAGCATTTTCATCAATGTGGAGTTTGACAGAAATAATGTGAGCCAGC
AACATGAAACTCAAACAAATCGCCTGCTTASGC

>NbBs4C.1 (Bs4C homologue from Nicotiana benthamiana)
AAAGCCAGAACAAGTTTAAAAAATGATGTATCCAACCATATAAAAGATTAATTATTTCCAAATATTTATATATAT
TGCTTATAGAAAAATATTTGCAACTTCTATAACAATTATCATAGCGGAAAAAAGTTTATTAAAATTAAAATTAAA
ATTTTATTCAAGACCAATACTGTCTAAAAAAATTAAATAGAGTAATTTTGTATTTATAAATTTTAAGACAAATTT
GGGGCCTCTTATTGAAGTTTGGCTTTAGGCCACCAACTTTATTGAGCCGACCCAAGGGGCATAAAACACCTTGTA
TTTATAGTGTAGACACTTTATTCTAATAGTAATATTAATGATTATTTATATGATTTGAACTCGTAACTTATATAC
CGGCAATACACTATTGTTTCGAAGCTTTCTTCTACCTTTGATAATAGGAGTAATATAACTCCAATAACATAATAA
CCCAAGGGTAACACAAGGTTTAAAAATGTTATAGTACGTCAGCCTACTTTTGTTATAATATAAGTATTTGTTATT
TTAATTTTTAACCGGAAAAAAAGTGCTTCAGCAGAAAAAGATGAGGAAAACTGAAGAACCATTGCGTCACCTTCC
ACTTCCATATCCAAACCCCACCAATCTTTTCTCCTTCCTTATAAATTCAAGTGAGATAAAACTTATTTTTTGAAC
AAACCAAAAAAGAAGAAGAAAASHFBAAGATTGGTAGAGCTAAGGTACATTATATTGATGTTAATCAACATCTT
CAAATCTATGATGGGATCATCTTCTGATTGGGATCCTTTCCACATATTAAACCATAATTCTTTTCCAAGTTTCAT
TAATAAAATCCTTTTTCTTTTATTATTTTCCTTTATTTTCTCCATCACCTCTATAACAGTTGACACAACTACTCG
TCCTATCAGTATACACATTTGCATTGGAAATTTTTCCAAGTCCTTCAATGGTTTATTTCTAGCCTCATTTGTAAT
CCCTCAAGTGTTATATTGGTACATTTTCTTCATTACTATTATACTTTCTTCATTAATATCTTGTTATTGGGTTTC
TAATACATGCAACCGTTTTTGGGACTGCGCTCTGGGCATACTCTCCACTATTCCACTTCTTAAAATTTTCATCAA
TGCTGAAATTCACAGCAGTGGGAATGAAGACCAGCAGTCTIR@AGTC

>NbBs4C.2 (Bs4C homologue from Nicotiana benthamiana)
GGCGAAGACTAACTGTTGGGTAAGTAACCACATAGCCAAAGTCTACCTGTGAAGGTCACTATCAAAAAGCTAGAA
GCATTTGATGTGGGAGTCAACCTGAGAGGAGGCATTAAACCCTTAATTGCAGATTTATACAACCCAAAAACGCAC
AAAATGTTAAGTCAATATAATGTACTAGCAGTTTCTGTCGACCAGCTGCTCTATATTAGTTCTTTCTCCGTTTAA
TATTGTTTAAGCTAGTTTGATTCGGCGAGTTTAAGAAGAAAAAAAAAAGACTTTTGATCTTAAAAATTTAAAGAG
TAAAAAGTTTGTGATGTCATACCATTTGTGTGGATATAAAAACTTCTCATTGAGAGCAAAAATGGTAAAATAATT
AAAGAGTTTAAAGTTGTATTATTTCCAAATTTAAAAATGTATCATTTATTTTGAAACTGACTAAAAAAACATCTC
AACGGAGGAAGTAGTACCATTTTGTTTCAGCGACTTCACTTATGTAGTCAGTAGTCAGAAGTCAACATATACATG
TCCTTAAGTATCATAGGATTTGTAAGTTTTGACCCATAATGCTCTGTTATTCCTATCACCACCTTAACCTCATAG
TAGGAAAATTGGTAGTATTACACCTGTTATGATTTATATAAACTTGGAAAGATTAAGACATCTTCTACAATATCA
TCTACAGAGGTTCTGAAGGAAALKISTGACCATTGATCATCTTGATCTTAGGCACACTATGTTAGTGTTAGT
AAACATTCTCAAATCTGGAGTGGGACCTCCCTGGCAATGGAATCCGTTCAACGTTGTAGCAGTTCCTCACCAGTT
TACTTTAATGGAAGCTGTCATTCTTCTCTTCACGTTCATCATCTTCTCCTTCACCTCCATAAAAGTTCATCCCAG
AAGTGAGCAGTGGCAAATATGTATAAGACTTGGAGATTTCTCCACAAGTCTTACTCTATTATTGCTGGTCTGTCT
GGTAGTACCAAAATTTATATTTTGGTATGCATATCCCATGATCATATTGATATCCATGAATTATACTTGGCTTGC
CAAGACTTTCAATACTTTCCTGGATTGGCTACAAGGAATGTCTCCCTCAATGCCTGTTTTCAATAGTTTCGTCGT
AACAACACTTGCCACTACCAGTCCGGACCATGAAGATCAGCAACCTAGTTCAGGGCATBWAGCAGTT
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>NbBs4C.3 (Bs4C homologue from Nicotiana benthamiana)
TTATAATTTCTGGGTGGGCTAATTTTGGACCAATGTAAGTAGGCCACGTGTTTAAAAAACTTGAGGAAACCAGGT
TTAACGGTGGAAGGGTATATGTGGCCCGAATGTGTAACGGTGTGGGTATATTTGTCAAAGAATTCAAACGGAGTA
TAAATGTAGCTTATTTTGAATAGTACAAGGGCAAATCCGACCCTTAACCGTTTTAAATTTGATCTTTTTCTTGCC
AGCTACAGCAGTCGGAAAAGGCAAATATAGAGCAGAAGGCGAAGACTAACCGTTGGGTAAGTCAGAACCACATAC
CGAAAGTCTACCTATGAAGGTCACTGAAAAGAGTGTATCAAAAAGCTAGGAGCATTTGATGTGGGAGTCAACCTG
AGAGGAGGTATTAAGCCCTTAATTGTAGATTTATACAACCCAAAGACACATAAAGTCAATATAATGTTGCAGTTT
CTGTCGACCAGCCGCTCTTAGTTAACATTTTGCTTCAGCAACTTGACTTATGTAGTCAGTAGTCACAAGTCAACA
TATACATGTCCTTAAGTATCATAGGATTTGTAAGTTTTGACCCTTATGCTCTTTTGTTCCTACCACTACCTAGCC
TGCTAGTAGGAAAATTGGGATTGCACCTGTTATGATCTATATAAACTCGGAAAGGTTAAAACATCTTCTACAATA
TCTACGGAGATTCTGAAGGAAALTAISTAACCATTGATAATTTTGATCTTAGGCACACTATCTTAGTGTTAGT
AAACATTCTCAAATCTGGAATTGGACCTCCCTGGCAATGGGATTCGTTCAATGTTGTAGCAGTTTCTCACCAGTT
TACTTTAATGGAAGCTGTCATTCTACTCTTCACGTTCATCATCTTCTCCTTCACCTCCATAAAAGTTCATCCCAG
AAGTGAGCAGTGGCAAATATGTATAAGAGTTGGAGATTTCTCCAGAAGTCTTACTCTATTATTGCTGGTCTGTCT
GGTAATACCAAAATATATATTTTGGTATGCATATCCCATGATCATATTGATTTCCATGAATTATACTTGGCTTGC
CAAGACTTTCAATACTTTCATGGATTGGCTACAAGGAATGTCTCCCTCAATGCCTGTTTTCAATATTTTCGTCGT
AACAACACTTGCCACTGCCAATCTAAACCATGAAGATCAGCAACCTAGTTCAGGGCATGAAGCAGTT

>S|Bs4C ( Bs4C homologue from Solanum lycopersicum)
GAAAAGTAAAATTTGAATACAAATCATAATATAATATTGAGGAAAGAAAAAAATATCATTTTTTTAGAAAGTAAA
AAAAATAGAGAATTGAGTTAGAGTTAATTATCTAATTTTTTTTAAAAAAAACTCTATATTTGAAGAGTGAAATAT
AGAAAATAGAATCGAAAAATAGAGTACCATACAAAAATTTTAAGAGGCAAAAGCTAATAAATACCAAACATACCC
TAGTCATACAAGCTATATGGTGTTGGGATGAAAGAAACAGGTTGGTCGTCCCTATTAAGTCAACCTAAAAAGGTT
GATTTTGTGTGTTTTACGCGTCTATCTTTAGATCTTTGAAGTTTCCGCAACTTTATGTGTAAATACGAACTCAGT
ATATGTTAATACATTTGTCTTGATTTAAATATTTTGAATTATTAATTTTTATTATTTATAATACTTTTTATATAA
ATTTTAAATAATATATATTATTTCTTGTCCCAATTATGTGAACACATATAAAATTTTGAGCTAAAATTTTAATAT
GTTATTAGAATATTTTACATAGTTAATTATCGTCTTTTCTTTCTCTTTTGTAATTTTAAATAATAAATTTCACTC
TCTGTAAATTCTAAAATTTGATCCAAGCTCCTCTTTTATTCCCTTTATCGTAATTTTTGTAAAGAAAGTTCCCCT
TTTATAAATAATGAAATATAACCCTAAGTTCACTCTCTGTAAATTCTAAAATTTGATCCAAGCTCCTCTTTTATT
CCCTTTATCGTAATTTTTTTAAAAAAGTTCCCCTTTTATAAATAATGAAATTTAACCCTAAGCTCCTCTTTTTTC
CTCTTATTATATATAGAGAGAGAAAGAGAGAGAGAGAGATAGGAATCAACAATAATTTAATCAATAGATTGAACT
CAGAATATATTTCTTCGACAGTTCTTGAATTATTTGTCGAGGATCAATCAAAAACAATCCATCTCTCTGTAGCTG
GTTAAAAAATATAAGGGTAACTABTCAGAATCTTCGACTTGAGGTATATTATTTTGATGCTAATTAACATCT
TCAAATCCACTTCTTCTGATTGGGATCCTTTCCATTTATTATTATATTATGATTTTGATCCAATATTATTTAGTT
TCATCATACACATAAATAAAATTCTTTTACTCATATCACTTTCCTTTATTTTCTCCATCATTTCTATTAGAATAA
TCCACATGACTAATTATTCTAATCGTCCTATAAATATAAAAATACAATTTGGAACTTTTTCCAAGTTCTTTAAAA
TCTTATGTATAATCACACTTTTACTCCCACAAGTGTTGTTTTGGTATATTTTGTTCATTATTATTTTATTTTCTT
TATTGTTCATGTCTTGCCCTAATTGGATTTCTAATTTATGTGAATGGACTCTTCACATACTCTCAACAATTCCTG
TCCTTACAATTTTTATCTGTGCTCAACTTGATAACAATGATGAGAATTACCTACTACCAATTCACAGGACACAAC
CTACTATCACAGATGGCACTGACACAGGTATBBAG

>CaBs4C.1 (Bs4C homologue from Capsicum annuum)
GGCGACTATGAAGCCTCCGACAAATGTTGTGAAAAGCTGAACGAACTTCACTATCTGCAATCATTCAGTATAAGA
TTATTTTCTGTTGGGTTCCTTTAAAAAAATAGACAAAGTTAAAAACATTAAAGATTAGGTTATCCAAACAATCTA
GGTATAAGAAATATCCAAACATTGTAAGTTAGGATTTTTAAATTATTCTAATTAGAAAAATGCAGACCAATGAAA
ATATGCCACTTCATTCATGAAATGTTTTTTTATTTATTTAATATTGGAAATGTTAAATAAAGGGTATTTTAGAGG
TCAAAGGTAGATGTGAAGGACATTTTGGAGTCCGAAGGTGGATGTGAAGGGCATTATAGAGCCAAAAGATGAATG
AGGGATATTTTTGCACTATTTTCAATAGATGAAGAACATTTTAGGACCTTTTCCAAAAAATAAATGAAAAATAAA
TTTAATGGGTATATCTCAAATTAAATTTTCAAAAGGGGCTGTCATTGCAAATATTCTTGATTAAGTTACCCACAG
TCCACACCGACTATAGGAGAGTCAAGTCCGAAATTGTTTTATCAAATGGGGCCTACGAAAAACATTATTCCTAAT
TACACTAACGTCCCAGTGGAAAAGTACCTTCATGCAGTAGTATGGTACAATATTATTAAAGCGATGAAACTTTTT
AATACCAAAAATAGCCCTCCCAGCCTTCACCAATTAGGAATATAAAATTATTCTAAATCAACACTACTGGATAAA
ATTGGATATATTGACCTAATATACACTACTGGATAAAATTGGATATATTGACCTAATATACACTACTGGATAAAA
TTGGATATATTGACCTAATATATTTAACTATATTTATACTCTTTCCTCACTAAGCTTCGAGGAAAGATCGCGTAC
GTGATCTTAAAATGACTGTCTATAAATAAAATTAAAATGACACAACCAGCATACTATACCCAACCATATAATTTT
AGGAAAAGATTCAACAGAATATARBSAGTTTGATCTaAGATACTTCATCTTAATTTTGGCTAACATGCTCAA
ATCAATATTATCCATTTCTAATAACTGGGATCCTTTCCATATAATTGGTAACCCCATTCCAAGTTTCATGACATT
TATGAATAGGCTCTTCTTTCTTTTCATATTTTCCTTCATTTTCTCCATCACTCGTATGACACTTCATCATCCAAT
TATACGAATACGTGTAAGTATTACTTTCTCCAAGTCGTTTAATATCTTGTGCCTAGCTTCTCTTCTACTCCCACA
AATGTTGTTCTGGTACTTTTTCTTCATTATCATTACACTTTCCTTATGTTCTTCTTGGATTGGCAATACATGGGC
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TAGTTTTCGACAACGGATTCTGCATATTTTCTCAACAATAATATTTCCAGCAGTTAGCATTTTCATCAATGTGGA
GTTTGATAGAAATAATGTCATCAGCCAGCAGCATGAAACTCAAACAAATCACCTGCTCTTAERTCGTC

>CaBs4C.3 (Bs4C homologue from Capsicum annuum)
GTACAGATAGTTTTCGATCTGCATCTTCCAGAAACCAAAATCGGATCCATCAAACTTCTTGATTCCAAACTTCGA
TCCTTCCATCTTCAGTGATCGTGATGTCTCCCAAGCTTTGATACCAGTTGTTAGGATCGATTAGCAGTTCACGCA
CACTAAATCTGTGGAGAGGATGAAGAAAATTGGAGAGAGAGTTCTTTAGGAGAGAGAGAGAGAGAATTAATTTCG
TGGTAACACCCGTGGGTAACCTCCACGGGAGACAGGCTATTTATATTAATGACTGATAACACCAGTACACCAGAT
ATTAATCAGACTCCACAACCTAACAAGATTGAACGGTTAAGACTTAATAACTAAACTAAGATTTATTAGTCAAAT
CTATACCATTTATTTTGACTCAGGTCATGTATGTCTCCTCCAAGAAGGAAATTGAAAAAAATGGAGAGGAGCTCA
ATCCCTTTCGGTATATACCGCTGGGTCTGAGTGTGACACTTTTATTTTGACCACCTCACCAAACCAAACGTGATA
TTATGTATGTAATTGTGGACGATCTTTCCGATGCATGCAGTTGTCTTTTAGTGGACAAACTTTCCAATGGCATAA
AAATACATATATAGTTTTCTATGTAGTGGGCTAACTTTGCGATGGCATAGAACTTAGAAGTAGTAACTACATTAC
ATACATGGGCTGGTGTTTTTGGTTCAGCAATGAAAAAGTACCTTCATGCAGCAATAGGGTACAATATTATTAAAG
CGATGAAACAATTAAAATGCCAAAAATAGCCCTCCATGCTAGTAGACCAGCCATGACAACTATTGTAAAGCCGTT
CAATCTCGAGAAAAATTGGGCCCAACCTATTTATACACGCTCAACTTCGAGGAAAGAGCAGAATGTTAGAAATAT
AATTTTACGCGTAGATATAAATAATGAAAAACACAACCAGCAGGAAGCATTATACATTGCTATATAATCCACTCA
AAATTTTCAAAAAAGCTCAAGARGBGAGTTTGATCTTAGATACTTGATCTTAATTATAGTTAACATTCTCAA
ATCCATATCACCTTCTGAAAATTGGGATCCTTTCCATATATTTGGCAATCCCATTCCAAGTTTCATCACATTTAT
GAATAGGCTCGCCTTTCTTTTCTTATTTTCCTTCATTTTCTCCATCACTCGTACAACACTTCATCATCCAATTAT
ACGAATACGTATAAGTATTACTTTCTCCAAGTCCTTCATTTTCTCCATCACTCGTACAACACTTCATCATCCAAT
TATACGAATACGTATAAGTATTACTTTCTCCAAGTCGTTTAATATCTTGTGCCTAGCTTCTCTTCTACTCCCACA
AATGTTGTTCTGGTACTTTTTCTTCATCACCATTACACTTTCCTCATGTTCTTCTTGGATTGGCAATGCATGGGC
TAGTTTTCGACAACCGACTCTGCATATTTTCTCTACAATATTTCCAGCAGTTAGCATTTTCATCAATGTGGAGTT
TGACAGAAATACTGTGAGCCAGCAGCATGAAACTCAAACAACTCGCCTGCTCTTAGTCGTC

>CaBs4C.4 (Bs4C homologue from Capsicum annuum)
TCATTAATGCATGCAACTTTTTTTTTTTCCTCTCATAAAATCTCTCCCATTTTTTTTTAAAATCGATTGATACAT
ATATAAATTTATTTAGTTATTCATACATCTTTATTTTTTTAATGGTGATTCATATGAATGATAAATATGATATCA
TTATATGGGTATTATGGTGATTCATACGATAAATACATTTTGTATGATTTTAACAGGTGATACATATGATATTAA
TGGGTGATACATATTGTATTATGGTGATTCATATGGTATATACAATTATTTATTTCAATTATTGGGTGATTCATA
TATATGATATTATGGTGATTCATTTGGTAGATACAATTATTTATTTCAATTATTGGGTGATTCGTATGATATTAA
TGGGTGATATATATAGTATTATGGGTGATTCATATGTTATTAATAAAAGGTAATGGTGCACTCAATGTAGAAAAC
AAAAGTAATAATATTTTTTTAAAAAAATACTAAAAGCAGAATTGAAACATAATTAAAATTAAATCTAAAAAAAGA
AAAAAATTAGATATCTTTCCTTAAATAAAAGAATACAATGAATAAAAGAGAGTCTATTATTTCCCTAAATAAATA
TCTTGTTAGTTTCAAATGTATCACTTTTTATATGTATCATCATATAACATATGTATCACATTTAAAAAAATCGGA
ATAAAATGTAATTAACAAAATAATCGATATTTTATGTAATATCACTTAAAAGTTAGGAATTTATGTAAGTTAATG
TTAATTTGTATCGAATCGATCGATACCCGATATGAAAGCCTATTTTAAGGTGAGCTTTTTCCCAACCAACAAAAA
ATATTCTTGGTTGTCCCTATTATGTTGGGTCTTTGTTGGCATGCAAACAACGTGGATGAGCAAAGCAATTTTACA
AAACATTATAGTAAAATGATAATTTTGCCTTTACTTGGTTGACTATCTTGTCTTTTGATTTTGTCTATCTATATA
TATTCATTTAGAAACAAAACAAAATATACTCAAACATAAAGATACAAAAGTTTABTBABATTTGATCTA
AGGTACACAATATTAATTATAGTTAACATTCTCAAATCAATATTTATTTCAAATGAATGGGATCCTTTTCATATA
TTTGTCCAACTCACTTTCATGGCATTTATGAATAGGCTTTTTCTTCTTCTATTGTTTTCTTTCATTTTCTCCATC
ACTAGTATAACAATTCATTATCCAATGAGAGTACATATAAGTTCAACATATTTCTCAAAGTCCTTTAATATATTA
TTTTTAACTTCATTTCTACTTCCACAAGTGTTATTTTGGTACATTTTCTTCATTACTATTATGACATTTCCTTCT
AATTGGATTTCCAATTTTAAGGAATGGTCTTTATATATTATTTCAATAATTCCAGGATTTAGTATTTTCATCAAT
GCTGAGCTTGATAGAAATAATGTGAATAACCAGCAGCCCCAAGCTCAAACAATTCACCTACTCINACCTGTC

>GABA subunit !, codon optimized for expression in N. benthamiana
ATGAATATTGGGTACTTCATTCTCCAAACGTATATGCCGTCTATTTTGATTACGATTCTGAGCTGGGTAAGTTTC
TGGATTAACTACGATGCCAGTGCAGCTCGCGTCGCATTAGGCATAACAACTGTTCTCACTATGACGACGATAAAT
ACTCACTTGAGAGAGACTTTGCCTAAAATTCCTTACGTCAAGGCCATCGATATGTATTTAATGGGTTGTTTCGTT
TTCGTATTCATGGCTTTACTCGAGTATGCCCTTGTTAATTACATATTCTTCTCTCAGCCCGCCCGGGCTGCGGCA
ATTGACAGATGGAGCCGCATCTTCTTTCCTGTGGTATTCTCTTTCTTCAATATTGTGTACTGGCTTTATTATGTG
AACGTCGACGGCAGCGGGGCAACAAATTTCTCATTGCTTAAGCAAGCGGGAGATGTGGAAGAGAATCCTGG
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>CpBs4C

MEFDLRYLILILANMLKSILSISDNWDPFHIFHDHPSFIVFINKLFFLFIFSFIFSITRITLHHPNIRIRVRTTT
SADLSKSFNILCLASLLLPQMLFWYFFVIIALSESSWIGNTWASFRQRILHIFSTIFPAVSIFINVEFDRNN
VSQQHETQTNRLLV*

>NbBs4C.1
MRLVELRYIILMLINIFKSMMGSSSDWDPFHILNHNSFPSFINKILFLLLFSFIFSITSITVDTTTRPISIHICI
GNFSKSFNGLFLASFVIPQVLYWYIFFITILSSLISCYWVSNTCNRFWDCALGILSTIPLLKIFINAEIHSSGN
EDQQSPV*

>NbBs4C.2
MVTIDHLDLRHTMLVLVNILKSGVGPPWQWNPFNVVAVPHQFTLMEAVILLFTFIFSFTSIKVHPRSEQWQICI
RLGDFSTSLTLLLLVCLVVPKFIFWYAYPMIILISANYTWLAKTENTFLDWLQGMSPSMPVENSFVVTTLATTSP
DHEDQQPSSGHEAV*

>NbBs4C.3
MVTIDNFDLRHTILVLVNILKSGIGPPWQWDSFNVVAVSHQFTLMEAVILLFTFIIFSFTSIKVHPRSEQWQICI
RVGDFSRSLTLLLLVCLVIPKYIFWYAYPMIILISMNYTWLAKTENTFMDWLQGMSPSMPVENIFVVTTLATANL
NHEDQQPSSGHEAV*

>SIBs4C
MRIFDLRYILMLINIFKSTSSDWDPFHLLLYYDFDPILFSFIHINKILLLISLSFIFSHISIRIHMTNYSNR
PINIKIQFGTFSKFFKILCHTLLLPQVLFWYILFHILFSLLFMSCPNWISNLCEWTLHILSTIPVLTIFICAQ
LDNNDENYLLPIHRTQPTITDGTDTGIE*

>CaBs4C.1
MEFDLRYFILILANMLKSILSISNNWDPFHIIGNPIPSFMTFMNRLFFLFIFSFIFSITRMTLHHPIRIRVSIT
FSKSFNILCLASLLLPQMLFWYFFFIITLSLCSSWIGNTWASFRQRILHIFSTIFPAVSIFINVEFDRNNVIS
QQHETQTNHLLSLV*

>CaBs4C.3
MEFDLRYLILIVNILKSISPSENWDPFHIFGNPIPSFITFMNRLAFLFLFSFIFSITRTTLHHPIIRIRISITF
SKSFNILCLASLLLPOQMLFWYFFFITITLSSCSSWIGNAWASFRQPTLHIFSTIFPAVSIFINVEFDRNTVSQQH
ETQTTRLLSLV*

>CaBs4C.4
MEFDLRYTILIVNILKSIFISNEWDPFHIFVQLTFMAFMNRLFLLLLFSFIFSITSITIHYPMRVHISSTYFSK
SFNILFLTSFLLPQVLFWYIFFITIMTFPSNWISNFKEWSLYIISIIPGFSIFINAELDRNNVNNQHPQAQTIHL
LLPV*

>0sXal0
MQLMLTFCTGPLLFAVLLLMVYLKQLAAAACVDVLIIYLCRFLLLRGIIFSGDGKLRFRVKVAIGFLYISLSAIL
FYLSAAVMALPPWGAVAMWGMALVATELGYSFLCPYSCRCIGEDDEEISPV*

>0sXa23
MLHHLKELAAVAGIHMILIYLCRFLLRRSRNVLFTVSNSLRFRLKVLTVLLYICLSVMLFYLFGSIMPLPPWGLV
VGWVMALIAVELAYAFIFPYSFRYIADNDDDKMVILPV*
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NbBs4C.2 MVTIDHL [B]HZHTME NINSIGVGPP sNWAV------- PHQFTLME AWML (BFT 53
NbBs4C.3 MVTIDN [gB]MzHT||R GIGPPWNWAV ------- SHQFTLME AVIL BFT 53
CaBs4C.4 ----ME [NV \NINE]- FI SNEWBIEEl FVQ------- LTFMAF RLFLMLL 48
CaBs4C.3 ----ME  [SB]Nza | (IW\/ (NINESYI- SESENWIBIKEl FGN----- PIPSFITF RLARRFL 50
CpBs4C ----ME FDLRYHIL | ‘ILSI SDNWsIgsl FHD------ HPSFIVF | NKLFHEFI 50

CaBs4C.1 ----ME ﬁ WeSIL.SI ENNWIBIHEl IGN-----PIPSFMTF RLFAEFI 51
NbBs4C.1 ---MRLV  ERil (IRVEl NIFANEMMGSSOWBI-El L NHNSFP------- SF | \KILF [#LL 50
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NbBs4C.2 KMgPRSEQW QICIRLGD LM 89
NbBs4C.3 KMgPRSEQW QICIRVGD LM 89
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CaBs4C.3 A SHELL [ZeMEIWAFF
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CaBs4C.3 EFDRNTV- SQQHETOIRLLSLV*------- 187
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>NbBs4C.1 (dT779)
AAAGCCAGAACAAGTTTAAAAAATGATGTATCCAACCATATAAAAGATTAATTATTTCCAAATATTTATATATAT
TGCTTATAGAAAAATATTTGCAACTTCTATAACAATTATCATAGCGGAAAAAAGTTTATTAAAATTAAAATTAAA
ATTTTATTCAAGACCAATACTGTCTAAAAAAATTAAATAGAGTAATTTTGTATTTATAAATTTTAAGACAAATTT
GGGGCCTCTTATTGAAGTTTGGCTTTAGGCCACCAACTTTATTGAGCCGACCCAAGGGGCATAAAACACCTTGTA
TTTATAGTGTAGACACTTTATTCTAATAGTAATATTAATGATTATTTATATGATTTGAACTCGTAACTTATATAC
CGGCAATACACTATTGTTTCGAAGCTTTCTTCTACCTTTGATAATAGGAGTAATATAACTCCAATAACATAATAA
CCCAAGGGTAACACAAGGTTTAAAAATGTTATAGTACGTCAGCCTACTTTTGTTATAATATAAGTATTTGTTATT
TTAATTTTTAACCGGAAAAAAAGTGCTTCAGCAGAAAAAGATGAGGAAAACTGAAGAACCATTGCGTCACCTTCC
ACTTCCATATCCAAACCCCACCAATCTTTTCTCCTTCCTTATAAATTCAAGTGAGATAAAACTTATTTTTTGAAC
AAACCAAAAAAGAAGAAGAAAABPRAGATTGGTAGAGCTAAGGTACATTATATTGATGTTAATCAACATCTT
CAAATCTATGATGGGATCATCTTCTGATTGGGATCCTTTCCACATATTAAACCATAATTCTTTTCCAAGTTTCAT
TAATAAAATCCTTTTTCTTTTATTATTTTCCTTTATTTTCTCCATCACCTCTATAACAGTTGACACAACTACTCG
TCCTATCAGTATACACATTTGCATTGGAAATTTTTCCAAGTCCTTCAATGGTTTATTTCTAGCCTCATTTGTAAT
CCCTCAAGTGTTATATTGGTACATTTTCTTCATTACTATTATACTTTCTTCATTAATATCTTGTTATTGGGTTTC
TAATACATGCAACCGTTTTTGGGACTGCGCTCTGGGCATACTCTCCACTATTCCACTTCTTAAAATTTTCATCAA
TGCTGAAATTCACAGCAGTGGGAATGAAGACCAGCAGTCTRRBAGTC

>NbBs4C.2 (dT780)
GGCGAAGACTAACTGTTGGGTAAGTAACCACATAGCCAAAGTCTACCTGTGAAGGTCACTATCAAAAAGCTAGAA
GCATTTGATGTGGGAGTCAACCTGAGAGGAGGCATTAAACCCTTAATTGCAGATTTATACAACCCAAAAACGCAC
AAAATGTTAAGTCAATATAATGTACTAGCAGTTTCTGTCGACCAGCTGCTCTATATTAGTTCTTTCTCCGTTTAA
TATTGTTTAAGCTAGTTTGATTCGGCGAGTTTAAGAAGAAAAAAAAAAGACTTTTGATCTTAAAAATTTAAAGAG
TAAAAAGTTTGTGATGTCATACCATTTGTGTGGATATAAAAACTTCTCATTGAGAGCAAAAATGGTAAAATAATT
AAAGAGTTTAAAGTTGTATTATTTCCAAATTTAAAAATGTATCATTTATTTTGAAACTGACTAAAAAAACATCTC
AACGGAGGAAGTAGTACCATTTTGTTTCAGCGACTTCACTTATGTAGTCAGTAGTCAGAAGTCAACATATACATG
TCCTTAAGTATCATAGGATTTGTAAGTTTTGACCCATAATGCTCTGTTATTCCTATCACCACCTTAACCTCATAG
TAGGAAAATTGGTAGTATTACACCTGTTATGATTTATATAAACTTGGAAAGATTAAGACATCTTCTACAATATCA
TCTACAGAGGTTCTGAAGGAAACEIS TGACCATTGATCATCTTGATCTTAGGCACACTATGTTAGTGTTAGT
AAACATTCTCAAATCTGGAGTGGGACCTCCCTGGCAATGGAATCCGTTCAACGTTGTAGCAGTTCCTCACCAGTT
TACTTTAATGGAAGCTGTCATTCTTCTCTTCACGTTCATCATCTTCTCCTTCACCTCCATAAAAGTTCATCCCAG
AAGTGAGCAGTGGCAAATATGTATAAGACTTGGAGATTTCTCCACAAGTCTTACTCTATTATTGCTGGTCTGTCT
GGTAGTACCAAAATTTATATTTTGGTATGCATATCCCATGATCATATTGATATCCATGAATTATACTTGGCTTGC
CAAGACTTTCAATACTTTCCTGGATTGGCTACAAGGAATGTCTCCCTCAATGCCTGTTTTCAATAGTTTCGTCGT
AACAACACTTGCCACTACCAGTCCGGACCATGAAGATCAGCAACCTAGTTCAGGGCATBWAGCAGTT

>NbBs4C.3 (dT782)
TTATAATTTCTGGGTGGGCTAATTTTGGACCAATGTAAGTAGGCCACGTGTTTAAAAAACTTGAGGAAACCAGGT
TTAACGGTGGAAGGGTATATGTGGCCCGAATGTGTAACGGTGTGGGTATATTTGTCAAAGAATTCAAACGGAGTA
TAAATGTAGCTTATTTTGAATAGTACAAGGGCAAATCCGACCCTTAACCGTTTTAAATTTGATCTTTTTCTTGCC
AGCTACAGCAGTCGGAAAAGGCAAATATAGAGCAGAAGGCGAAGACTAACCGTTGGGTAAGTCAGAACCACATAC
CGAAAGTCTACCTATGAAGGTCACTGAAAAGAGTGTATCAAAAAGCTAGGAGCATTTGATGTGGGAGTCAACCTG
AGAGGAGGTATTAAGCCCTTAATTGTAGATTTATACAACCCAAAGACACATAAAGTCAATATAATGTTGCAGTTT
CTGTCGACCAGCCGCTCTTAGTTAACATTTTGCTTCAGCAACTTGACTTATGTAGTCAGTAGTCACAAGTCAACA
TATACATGTCCTTAAGTATCATAGGATTTGTAAGTTTTGACCCTTATGCTCTTTTGTTCCTACCACTACCTAGCC
TGCTAGTAGGAAAATTGGGATTGCACCTGTTATGATCTATATAAACTCGGAAAGGTTAAAACATCTTCTACAATA
TCTACGGAGATTCTGAAGGAAACPISTAACCATTGATAATTTTGATCTTAGGCACACTATCTTAGTGTTAGT
AAACATTCTCAAATCTGGAATTGGACCTCCCTGGCAATGGGATTCGTTCAATGTTGTAGCAGTTTCTCACCAGTT
TACTTTAATGGAAGCTGTCATTCTACTCTTCACGTTCATCATCTTCTCCTTCACCTCCATAAAAGTTCATCCCAG
AAGTGAGCAGTGGCAAATATGTATAAGAGTTGGAGATTTCTCCAGAAGTCTTACTCTATTATTGCTGGTCTGTCT
GGTAATACCAAAATATATATTTTGGTATGCATATCCCATGATCATATTGATTTCCATGAATTATACTTGGCTTGC
CAAGACTTTCAATACTTTCATGGATTGGCTACAAGGAATGTCTCCCTCAATGCCTGTTTTCAATATTTTCGTCGT

AACAACACTTGCCACTGCCAATCTAAACCATGAAGATCAGCAACCTAGTTCAGGGCATGAAGCAGTT
!
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NbBs4C.1 AAAGCCAE . 60
NbBs4C.2 ------ €GC TR 45
N[V =T o J— s

NbBs4C.1 A A N T AT TRTINNYNARTATT TEOIAC A TAYASALTA GC 120
NbBs4C.2 @ QXA TCAANNXCTACS---- AqQEeAe 101
NbBs4C.3 [CQIINNLANNNNANL--- LGNV CC---- NeGTIIAASCEI[ElANXeGCTATINLETE 98

a
NbBs4C.1 [ ANANNGTTTANTNNEATTANYRA TTTATYCAAGSCAAIA®LIGI[®IAAAAAREN]
NbBs4C.2 AeCNeCU---- RO TAATTCOACATTTATACAASEICAAAAACBABAAA AR
NbBs4C.3 [€CC(epViT---- GCTANE-GG GTGeTa ATTTE CAAATTHA(QG ATAA 153
NbBs4C.1 BANIRAATAGA NS T TATANATIRRIYXAS---- ARARTTGEGARICTA 236
NbBs4C.2 G SAATRTINETETASTAERAGTT (G TGl e ASliA e QIGe TCTATA RS
NbBs4C.3 €C---- NRREL ANV QY2 OV GCINAI6C GACCTANeCeTYTIAALY] 208

NbBs4C.1 RICAJRRIG 288
NbBs4C.2 UASTIEANE %ECGTTT j A 266
NbBs4C.3 [RETNIANNTLL® 261
NbBs4C.1 G A Ti— AIIAG feAeA Al 330
NbBs4C.2 CTTARAR A AAAA --- [€TC 318
NbBs4C.3 ( CTQCAACROATINeCTNV.GT e/ 321
NbBs4C.1 A (LEATRAACTR 388
NbBs4C.2 ATTAGAGQAAEAT A 370
NbBs4C.3 C iGAGQA 381

NbBs4C.1 UTARRICGANCIaNT() A G a---- COXeTANINEN.QICIVYNYAR 444
NbBs4C.2 A AT'I'EAAGAﬁTT aA A eCAMR AAAZAIEETATEA TTm TC"” 430
NbBs4C.3 G GTAIRIYNCC @RrYSE QR d: ECC SABATAANETCAAT Tm 439
NbBs4C.1--- - OA_ﬁTWCECM‘GEG AACACAAG TANNATARIAIA QPASC TSAGCCR 499
NbBs4C.2 A CTGATALY: cﬁTc Gdce NeTASCATTTT( ST 486
NbBs4C.3 -TG PTCIAGTTTETCTCEASTAG (OGC T (AG LYY uaR( - 494

NbBs4C.1 TTARINAATAJANSRE TUTCTTRTYT TRATTTTTAACCGANARNANS COIRIONETAG 559
(N[o]=17 I AR ACTTATGTAGTCAGTAGTERA aY---meeeee CATATACATGTCCTTAAG TRSEl]
N[o] S IOREENACTTATGTAGTCAGTAGTEMA A CATATACATGTCCTTAAG TRsEX
NbBs4C.1 A A C 614
NbBs4C.2 AGLTC 596
NbBs4C.3 600
NbBs4C.1 I -

RC
AT

NoleC o NATIC
NbBs4C.2 [ cg'waﬂ TG
NbBs4C.3 - QA A AT e CeATTECACCTGTTATGATCTATATAAACTCGGAAAGG

NbBs4C.1 NNCTUAIITHTTAAACA/ACCANVANETA--- SIVANY.JY: 700
NbBs4C.2 CYN[ARIAVVIYNWNL T TACACNCARIGLETVXe[eTVYNe 700
(N[o] S IO IR AACATCTTCTACAATA TAEG?E-.-- GATTCTGAAGGAAA(EHYY
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