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X0G`' ,P' #H=1C7E9>87=><A! ."s&! 8T9F;:<! =I! :<;! '2'456!JWc1U`UL! 7>! ;G9! T:989>F9! =:! <M89>F9! =I! T@;<;7P9! M7>C7>B!

T9T;7C98K!'AA! 8T9F;:<!H9:9!:9F=:C9C!<;!aVV!2!=>!<!cVV!Z.?!8T9F;:=E9;9:! J*$e1cVVO!N:@D9:L!9d@7TT9C!H7;G!<!F:^=!

T:=M9!G9<CK!#G9!M@II9:! F=>;<7>9C!UV!EZ!)<.U4-_!T.!WKVO!5VV!EZ!)<&AO! <>C!5Vv!*U-K',O!-P9:A<^!=I! 5.15b)!."s&!

8T9F;:<!=I!:>'2'456!JWc1U`UL!<;!<!F=>F9>;:<;7=>!=I!WV!xZ!7>!;G9!<M89>F9!J:9CL!=:!7>!;G9!T:989>F9!JMA@9L!=I!UbV!xZ!

4()J_1aULK!)=! FG9E7F<A! 8G7I;! FG<>B98!<:9!=M89:P9CK!=O!-P9:A<^!=I! 5.15b)!."s&!8T9F;:<!=I! :>'2'456!JWc1U`UL!<;! <!

F=>F9>;:<;7=>!=I!5Vb!xZ!7>!;G9!<M89>F9!J:9CL!=:!7>!;G9!T:989>F9!JMA@9L!=I!UVV!xZ!4*/_*aJa_51acbLK!"@M;A9!FG9E7F<A!

8G7I;!FG<>B98!<:9!=M89:P9CK!+=:!E=:9!C9;<7A8O!?==E9C!P79H8!5!<>C!U!JC<8G9C!M=[98L!<:9!8G=H>!7>!!!<>C!>O!:98T9F;7P9A^K!

&G9E7F<A!8G7I;!FG<>B98!@T=>!<CC7;7=>!=I!4*/_*aJa_51acbL!<:9!7>C7F<;9C!M^!<::=H8K'

!

,>!<!87E7A<:!<TT:=<FGO!;G9!M7>C7>B!=I!T9T;7C98!C9:7P9C!I:=E!4*/_*a!;=!:>'2'456!JWc1U`UL!H<8!
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<E7>=!<F7C!89d@9>F98LO!;G<;!H9:9!I=@>C!;=!M7>C!;=!:>'2'456!13"#!7>!T9T;7C9!8T=;!<::<^8!g5UUhK!
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A988! 87B>7I7F<>;! ;G<>! ;G=89!=M89:P9C! I=:!bk'Z4!M7>C7>BO! 9P9>! ;G=@BG!89P9:<A! :9T9;7;7=>8!=I! ;G9!
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JX0G`',1L!H9:9!@>7I=:EA^! 5b)1A<M9A9C! <>C! <889889C! P7<!)Z$! 8T9F;:=8F=T^K! #G9!T:=;97>8! =I! ;G9!

F=ETA9[!H9:9!T:=T9:A^! I=AC9CO! <8!C9;9:E7>9C!M^! ;G9! 5.!<>C! ;G9! 5.15b)!."s&! 8T9F;:<K!X0G`',U!

8G=H8!;G9!=P9:A<^!=I!;G9!5.15b)!."s&!8T9F;:<!=I!'2'456!JWc1U`UL!J:9CL!<>C!'2'456!JWc1aUcL!
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#G9!8T9F;:@E!I=:!'2'456!JWc1U`UL!H<8!:9F=:C9C!<;!aVV!2!=>!<!cVV!Z.?!8T9F;:=E9;9:!J*$e1cVVO!N:@D9:L!9d@7TT9C!

H7;G! <! F:^=! T:=M9O! ;G9! F=ETA9[! 8T9F;:@E!H<8! :9F=:C9C! =>! <! `VV!Z.?! 8T9F;:=E9;9:! J'R`VVO! N:@D9:LK! #G9! M@II9:!
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:9C@F9C!M9F<@89!E<>^!T9<D8!=P9:A<TO!HG7FG!F<>!M9!9[T9F;9C!I=:!<!F=ETA9[!=I!;G9!87?9!=I!<M=@;!

_V!D*<K!!

,>!B9>9:<AO!<887B>E9>;!=I!;G9!T9<D8!H=@AC!M9!T=887MA9!M@;!<TT:=<FG98!;G9!A7E7;8!=I!8=A@;7=>!)Z$!

8T9F;:=8F=T^O!98T9F7<AA^!M9F<@89! A<:B9!<E=@>;8!>=;!=>A^!=I! 5b)1!M@;!<A8=!=I! 5a&1A<M9A9C!T:=;97>!

H=@AC!M9!>99C9CK!4@:7I7F<;7=>!^79AC8!=I!;G9!F=ETA9[!<:9!<M=@;!_!EB!T9:!A7;9:!#N!E9C7@EO!HG7FG!

78!E<:D9CA^!:9C@F9C!HG9>!T:=;97>8!<:9!9[T:9889C!7>!E7>7E<A!E9C7@E!:9d@7:9C!I=:!A<M9A7>BK!#G78!

E<D98! 7;! F=ETA7F<;9C! <>C! 9[T9>87P9! ;=! T@:7I^! 8@II7F79>;! <E=@>;8! =I! A<M9A9C! T:=;97>! I=:! )Z$!
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;H=! T9T;7C98! <TT9<:9C! ;=! M7>C! ;=! ;G9! '2'456!JWc1aUcL! p! *]*! F=ETA9[K! N9F<@89!

TG=8TG=A<EM<>!78!<!;:<>8E9EM:<>9!T:=;97>!<>C!;G9:9I=:9!F=ETA7F<;9C!;=!T@:7I^!7>!F=ET<:78=>!
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0.2 M TMAO, 0.1 M Tris/HCl pH 8.5,20 %(w/v) PEG 2000 MME

1

0.1 M Hepes/NaOH pH 7.030 % (v/v) Jeffamine ED-2001

2

!

X0G`' ,T'&:^8;<A8! =I! :<;! '2'456!JWc1U`UL! B:=H>! 7>! ;G9! T:989>F9! =I! 4*/_*aJa_51acbL! <>C! 7>! ;G9! M@II9:! F=>C7;7=>!

7>C7F<;9CK!#G9!HG7;9!M<:!:9T:989>;8!5VV!xEK'

!

,>!$6R/8',O!C<;<!F=AA9F;7=>!8;<;78;7F8!<:9!B7P9>K!&:^8;<A8!C7II:<F;9C!;=!<!E<[7E<A!:98=A@;7=>!=I!UK5!

o! <>C!UKa!oO! :98T9F;7P9A^K!N=;G! F:^8;<A8! M9A=>B9C! ;=! <! ;:7B=><A! 8T<F9! B:=@TO!4a5! =:!4aUK! ,;!H<8!

T=887MA9! ;=! 8=AP9! ;G9! 8;:@F;@:98! M^!E=A9F@A<:! :9TA<F9E9>;! J899!L`4`LLK! #G9! F9AA! C7E9>87=>8! =I!

F:^8;<A!5!<:9!>9<:A^!7C9>;7F<A!H7;G!;G9!T@MA78G9C!=>98!g5abhK!"7>F9!>=!C7II9:9>F9!9A9F;:=>!C9>87;^!

H<8! P787MA9! I=:! ;G9! 4*/_*aJa_51acbL! T9T;7C9O! >=! I@:;G9:! :9I7>9E9>;! H<8! F<::79C! =@;K! #G9!

T9T;7C9!<TT<:9>;A^!H<8!>=;!T:989>;!7>!97;G9:!=I!;G9!F:^8;<A8K!!

$6R`','*<;<!F=AA9F;7=>!8;<;78;7F8!:>'2'456!JWc1U`UL'

Data collection
rnAKAP18δ(76-292)
+PDE4D3(341-365)

crystal 1

rnAKAP18δ(76-292)
+PDE4D3(341-365)

crystal 2

X-ray source BESSY BESSY
cell dimensionsa (Å)b (Å)c (Å)

42.7642.7697.80unit cell (Å)    a = b = 90°, c = 120 °
42.8942.89195.55

mol/asu 1 2Resolution (Å) 2.1 (2.16-2.10)a 2.3 (2.36-2.30)Completeness (%) 92.9 (74.2) 91.5 (79.9)
I/σI 14.4 (2.76) 9.6 (3.1)Rsym (%) 5.3 (34.1) 7.6 (33.9)

a The numbers in parentheses correspond to the highest resolution shell. 

wavelength (Å) 0.9184 0.9184

  a = b = 90°, c = 120 °

space group P31 P32

b Rsym = "#I(h)i - $I(h)%#/" I(h)iwhere I(h)i is the scaled observed intesity of the i-th   symmetry related observation of the re&lection h,  $I(h)% is the mean value   
!
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$"$ (9?8H6.?0:9';?Q708;':F'AJAC,U'K0?>'/:9G8H'C*%I*1'.:9;?HQ.?;'

#G9!:98@A;8!I=:!M7>C7>B!=I!4*/_*a!T9T;7C98!7>!;G9!)Z$!9[T9:7E9>;8!H9:9!<EM7B@=@8O!8G=H7>B!

<;!A9<8;!<>!7>IA@9>F9!=I!;G9!T:989>F9!=I!4*/_*aJa_51acbL!=>!;G9!FG9E7F<A!8G7I;8!7>!'2'456!JWc1

U`UL!5.15b)!."s&!8T9F;:<K!/P9>!;G=@BG! 7;!H<8!>=;!T=887MA9! ;=!F=1F:^8;<AA7?9!'2'456!JWc1U`UL!

H7;G!;G9!4*/_*aJa_51acbL!T9T;7C9O!7;!F<>>=;!M9!:@A9C!=@;!;G<;!;G9:9!78!<>!7>;9:<F;7=>!M9;H99>!

'2'456!! <>C! I@AA1A9>B;G!4*/_*aK! ,>! ;G9!T9T;7C9O! F:7;7F<A! <E7>=!<F7C! :987C@98!E<^!M9!E7887>B!

;G<;!<:9!9889>;7<A!I=:!;G9!7>;9:<F;7=>!=:!I=:!<C=T;7>B!;G9!F=::9F;!I=ACO!9KBK!<>!#1G9A7F<A!I=ACK!!

#=!7>P98;7B<;9!;G9!89F=>C<:^!8;:@F;@:9!F=>;9>;!=I!;G9!T9T;7C98O!&*!8T9F;:=8F=T^!H<8!T9:I=:E9C!

J899! L`I`,LK! ,;! :9P9<A9C! ;G<;! 4*/_*aJa_51acbL! 78! #1G9A7F<A! HG9:9<8! 4*/_*aJb6c1c5VL! 78!

C78=:C9:9C!JX0G`'L[LK!!

!

 PDE4D3(341-365) LLSTPALEAVFTDLEILAAIFASAI
PDE4D3(586-610) DQEDGRQGQTEKFQFELTLEEDGES

 

10,000

-20,000-15,000-10,000-5,0000
5,000

CD ! in
 mdeg/

(cm2 ·dmol)

wavelength λ in nm185 205 225 245 265
57 µM PDE4D3(341-365)22 µM PDE4D3(586-610)

!
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*]*! C=E<7>! H<8! <CC9C! ;=! :>'2'456!JWc1aUcL! 7>! <! 5\U! E=A<:! :<;7=! C7:9F;A^! M9I=:9! ;G9!

F:^8;<AA7?<;7=>!8F:99>8!H9:9!89;!@TK!#G78!^79AC9C!F:^8;<A8!=I!;G9!*]*!C=E<7>!;G<;!B:9H!<;!P<:7=@8!

T.!P<A@98!@>C9:!C7II9:9>;!F=>C7;7=>8O!E=8;A^!7>!;G9!T:989>F9!=I!<EE=>7@E!8@AI<;9!JX0G`'LPLK!!

!

0.2 M K+/Na+ tartrate,2.0 M NH4 sulfate, 0.1 M tri-sodium citrate       pH 5.6
2.0 M NH4 sulfate, 0.1 M MES pH 6.0 2.4 M NH4 sulfate, 0.1 M BICINE pH 9.0

1 2 3

!

X0G`'LP'&:^8;<A8!=I!;G9!*]*!C=E<7>!B:=H>!I:=E!<!8=A@;7=>!=I!:>'2'456!JWc1aUcL!H7;G!;G9!*]*!C=E<7>!<CC9C!<I;9:!

T@:7I7F<;7=>K! #G9! :98T9F;7P9! F:^8;<AA7?<;7=>! F=>C7;7=>! 78! 7>C7F<;9C! M9A=H! 9<FG! T7F;@:9K! #G9! HG7;9! M<:! :9T:989>;8!

5VV!xEK'

!

"7E7A<:! ;=! ;G9! :>'2'456!JWc1U`UL! F:^8;<A8O! ;G9! *]*! F:^8;<A8! <A8=! H9:9! :=C18G<T9C! <>C!

<TT9<:9C! <I;9:! =>9! C<^! <;! _! r&K! 3A^F9:=A! H<8! @89C! <8! F:^=! T:=;9F;<>;! <>C! e1:<^! C<;<! H9:9!

F=AA9F;9C! <8!C98F:7M9C! 7>!L`4`LK!*<;<! F=AA9F;7=>! 8;<;78;7F8! I=:! ;G:99!C<;<89;8! <:9! 8@EE<:7?9C! 7>!

$6R/8'LK!!

'

'

'

!

!

!



$98@A;8!

!

6V!

$6R`'L'*<;<!F=AA9F;7=>!8;<;78;7F8!=I!*]*!F:^8;<A8K!#G9!>@EM9:8!=I!;G9!F:^8;<A8!:9I9:!;=!>@EM9:8!7>!X0G`'LP'

a The numbers in parentheses correspond to the highest resolution shell. bRsym = !"I(h)i - #I(h)$"/! I(h)iwhere I(h)i is the scaled observed intesity of the i-th symmetry related observation of the re%lection h,  #I(h)$ is the mean value   

cell dimensionsa (Å) 42.02 42.31 41.74b (Å) 42.02 42.31 41.74c (Å) 145.10 72.45 145.66
mol/asu 2 2 2Resolution (Å) 2.4 (2.46-2.40)a 1.7 (1.74-1.70) 2.7 (2.74-2.70)Completeness (%) 95.7 (88.5) 96.9 (90.3) 94.0 (71.5)

I/σI 20.3 (3.5) 19.8 (2.9) 14.3 (2.75)Rsym (%) 10.0 (85.2) 5.5 (61.1) 9.8 (71.5)

wavelength (Å) 0.9184 0.9184 0.9184

unit cell (Å)    a = b = 90°, c = 120 °   a = b = 90°, c = 120 °   a = b = 90°, c = 120 °

Data collection
D/D (added to 

rnAKAP18δ(76-326))
crystal 1X-ray source BESSY BL14.1 BESSY BL14.1 BESSY BL14.1

space group P6522 P3121 P6522
crystal 2

D/D (added to 
rnAKAP18δ(76-326))

crystal 3

D/D (added to 
rnAKAP18δ(76-326))

!

'AA!;G:99!F:^8;<A8!M9A=>B!;=!<!G9[<B=><A!8T<F9!B:=@TO!97;G9:!4cbUU!=:!4a5U5K!#G9:9!78!<AH<^8!=>9!

C7E9:! I=@>C! T9:! <8^EE9;:7F! @>7;K! 'I;9:! E=A9F@A<:! :9TA<F9E9>;O! 7;! M9F<E9! FA9<:! ;G<;! ;G989!

F:^8;<A8!=>A^!F=>;<7>9C!;G9!*]*!C=E<7>!<>C!>=!'2'4O!M9F<@89!>=!C7II9:9>F9!9A9F;:=>!C9>87;^!I=:!

'2'456!! H<8! I=@>CK! #G@8O! >=! I@:;G9:! :9I7>9E9>;! H<8! F<::79C! =@;K! +@:;G9:E=:9O! ;G78! :98@A;!

8G=H9C! ;G<;! ;G9! F=ETA9[! =I! '2'456!JWc1aUcL! <>C! ;G9! *]*! C=E<7>! 8G=@AC! >=;! M9! 89T<:<;9C!

<I;9:!F=19[T:9887=>!<>C!F=1T@:7I7F<;7=>K!!

!

$"%"$ X-)*4576)8,/)4+'(/,/7'4;'54:(7'"&"$@A" '!4+(/6:!/('

#=!B<7>!7>87BG;8!7>;=!;G9!=A7B=E9:7?<;7=>!8;<;9!=I!;G9!E=@89!'2'456"!F=>8;:@F;8!<>C!;=!M9!<MA9!

;=!C9;9:E7>9!;G97:!E=A9F@A<:!H97BG;8!JZSLO!<><A^;7F<A!B9A! I7A;:<;7=>!J<3+L! 7>!F=EM7><;7=>!H7;G!

8;<;7F!A7BG;!8F<;;9:7>B!H<8!T9:I=:E9CK!+:=E!;G9!T@:7I7F<;7=>!=I!;G9!*]*!C=E<7>O!7;!H<8!8@BB98;9C!

;G<;!;G78!T:=;97>!E7BG;!>=;!=>A^!C7E9:7?9!M@;!<A8=!I=:E!G7BG9:!=A7B=E9:8K!!

#G9! :98@A;8! I=:! T@:7I79C! EE'2'456"JaW1UbaL! =:! EE'2'456"JaW1U6WLn*]*! <:9! 8G=H>! 7>!

X0G`'LUK! N=;G! EE'2'456"JaW1UbaL! <>C! EE'2'456"JaW1U6WLn*]*! 9A@;9! <8! <! 87>BA9! 8T9F798!

I:=E!;G9!<3+!F=A@E>K!!

!



$98@A;8!

!

65!

mmAKAP18γ(37-253)

MWtheor= 25.2 kDa

mmAKAP18γ(37-287)+D/D

MWtheor= 39.6 kDaRetention Volume (ml) Retention Volume (ml)

RI (mV
)

RI (mV
)

MW (k
Da)

SLS MWexp = 32.4 kDaaGF MWexp = 28.7 kDa SLS MWexp = 52.4 kDaaGF MWexp = 49.9 kDa

a b

MW (k
Da)

1000

502.2

251.2

125.9

63.1

31.6

15.8

10.0

1000

502.2

251.2

125.9

63.1

31.6

15.8

10.0

!

X0G`'LU'";<;7F!A7BG;!8F<;;9:7>B!J"("L!=I!EE'2'456"JaW1UbaL!<>C!EE'2'456"JaW1U6WL!7>!F=ETA9[!H7;G!*]*K!5VV!xB!

=I!EE'2'456"JaW1UbaL! J,L! =:! UVV! xB! =I!EE'2'456"JaW1U6WL!H7;G! *]*! J=L! H9:9! <TTA79C! =>! <! T:919d@7A7M:<;9C!

"@T9:C9[! UVV! 87?9! 9[FA@87=>! F=A@E>! <>C! C9;9F;7=>! =I! %R! <;! U6V! >EO! :9I:<F;=:^! 7>C9[! J$,LO! <>C! :7BG;! <>BA9! A7BG;!

8F<;;9:7>B! 87B><A! H<8! T9:I=:E9C! M^! 7>1A7>9! C9;9F;=:8K! '><A^878! =I! ;G9! :98@A;8! H<8! F<::79C! =@;! @87>B! ;G9! -E>7"/&!

8=I;H<:9K!,>!;G9!FG:=E<;=B:<E8O!;G9!$,!78!8G=H>!7>!:9CK!#G9!MA<FD!A7>98!7>C7F<;9!;G9!F<AF@A<;9C!E=A9F@A<:!H97BG;!=I!;G9!

:98T9F;7P9! T:=;97>]F=ETA9[! ;G:=@BG=@;! ;G9! T9<DK! N9>9<;G! 9<FG! FG:=E<;=B:<EO! ;G9! ;G9=:9;7F<A! E=A9F@A<:! H97BG;!

JZS;G9=LO! <>C! ;G9! 9[T9:7E9>;<A! E=A9F@A<:! H97BG;! JZS9[TL! C9;9:E7>9C! M^! <><A^;7F<A! 3+! <>C! 8;<;7F! A7BG;! 8F<;;9:7>B!

J"("L!<:9!B7P9>K'

!

#G9!;G9=:9;7F<A!ZS!=I!EE'2'456"JaW1UbaL!78!UbKU!D*<O!HG9:9<8!<3+!B<P9!<!ZS!=I!U6KW!D*<!

<>C! $'("! aUK_! D*<K! 'FF=:C7>BA^O! @>C9:! ;G989! F=>C7;7=>8! EE'2'456"JaW1UbaL! H<8!

T:9C=E7><>;A^!E=>=E9:7FK!!

+=:!EE'2'456"JaW1U6WL!7>!F=ETA9[!H7;G!<!C7E9:!=I!;G9!*]*!C=E<7>O!;G9!;G9=:9;7F<A!ZS!H<8!

a`Kc! D*<K! ,>! <3+O! <! ZS! =I! _`K`! D*<! H<8! I=@>C! <>C! $'("! :98@A;9C! 7>! <! ZS! =I! bUK_! D*<K!

'CC7;7=><AA^O!;G9!8<ETA9!H<8!T=A^C78T9:89O!<8!;G9:9!H<8!<!C7II9:9>F9!=I!&5V!D*<!M9;H99>!;G9!A9I;!

87C9!=I! ;G9!T9<D!J:9;9>;7=>!P=A@E9!&5bKa!EAL!<>C! ;G9!:7BG;!87C9!=I! ;G9!T9<D!J:9;9>;7=>!P=A@E9!

&5cK_!EALK!#G9!C7II9:9>F9!M9;H99>!;G9!;G9=:9;7F<A!ZS!<>C!;G9!E9<>!E=A9F@A<:!H97BG;!I=@>C!7>!

$'("! F=@AC! M9! 9[TA<7>9C! M^! ;G9! I=AA=H7>B\! #G9! :9I:<F;7P9! 7>C9[! 7>F:9E9>;! C>]CFO! ;G9! :<;9! =I!

FG<>B9! =I! ;G9! :9I:<F;7P9! 7>C9[! P9:8@8! ;G9! F=>F9>;:<;7=>! =I! ;G9! T:=;97>! 7>! 8=A@;7=>! <;! <! B7P9>!

;9ET9:<;@:9O! 78! 89;! ;=! VK56b!EA]B! 7>! ;G9!-E>7"9F! 8=I;H<:9O! M@;! F=@AC! 8A7BG;A^! C7II9:! I:=E! ;G<;!

P<A@9! I=:!C7II9:9>;!T:=;97>8! 7>! 8=A@;7=>! g5bahK!#G9!<FF@:<F^!=I! ;G9!ZS!C9;9:E7><;7=>! 78!G7BGA^!

C9T9>C9>;!=>!;G78!P<A@9O!;G9:9I=:9!<>!9::=:!7>!;G9!ZS!78!=I;9>!=M89:P9CK!!



$98@A;8!

!

6U!

#G9! :98@A;! =M;<7>9C! I=:! EE'2'456"JaW1U6WL! 7>! F=ETA9[! H7;G! *]*O! 7K9K! <! *]*! C7E9:O! H=@AC!

M9;;9:!I7;!;=!=>9!EE'2'456"JaW1U6WL!H7;G!;H=!*]*!C7E9:8!M=@>C!;=!7;O!<;!A9<8;!<8!=M89:P9C!<;!

;G9!:9;9>;7=>!P=A@E9!=I!&5bKa!EAK!";7AAO!<!;9;:<E9:7F!*]*!C=E<7>!78!>=;!D>=H>!;=!M7>C!;=!'2'48K!

Z=:9! A7D9A^O! EE'2'456"JaW1U6WL! I=:E8! <! F=ETA9[! H7;G! <! *]*! C7E9:! H7;G! 8=E9! @>@8@<A!

FG<:<F;9:78;7F8! 7>! $'("O! <>C! ;G9! EE'2'456"JaW1U6WL! p! *]*! F=ETA9[! 7;89AI! C=98! >=;! I=:E!

G7BG9:!=A7B=E9:7F!8;:@F;@:98K!!!

!

$"%"% X-)*4576)8,/)4+'(/,/7'4;'0:5,+'"&"$@A$BWU?AUC'

.@E<>! '2'456$J_a16aL!H<8! F=19[T:9889C! <>C! F=1T@:7I79C!H7;G! *]*! <8! C98F:7M9C! 7>! FG<T;9:!

1`,`4K!"@:T:787>BA^O! 7;!H<8!=M89:P9C!;G<;!;G9!*]*!C=E<7>O!9P9>!;G=@BG!=P9:9[T:9889CO!H<8!>=;!

F=1T@:7I79C! <8! f@CB9C! I:=E! "*"14'3/! JX0G`' ,4LK! ';! ;G9! E=8;O! *]*! H<8! T:989>;! =>A^! 7>! 8E<AA!

<E=@>;8!7>!F=ET<:78=>!;=!;G<;!899>!7>!;G9!T@:7I7F<;7=>!=I!'2'456"!<>C!!!78=I=:E8K!'!8<ETA9!=I!

;G9! T==A9C! I:<F;7=>8! <I;9:! T@:7I7F<;7=>! =I! G8'2'456$J_a16aL! H<8! <><A^?9C! M^! E<88!

8T9F;:=8F=T^K!,>C99CO!G8'2'456$J_a16aL!H<8!I=@>C!M@;!=>A^!;:<F98!=I!;G9!*]*!C=E<7>K!!

,>!=:C9:! ;=! 7>P98;7B<;9! ;G9!=A7B=E9:7?<;7=>!8;<;9!=I!G8'2'456$J_a16aLO!<><A^;7F<A!B9A! I7A;:<;7=>!

<>C!8;<;7F!A7BG;!8F<;;9:7>B!H<8!T9:I=:E9CO!87E7A<:!;=!;G9!9[T9:7E9>;8!8G=H>!I=:!E=@89!'2'456"!

F=>8;:@F;8! J899! 1`I`1LK! ,>! X0G`' LT<' ;G9! :98@A;! 78! B7P9>! I=:! ;G9! A7BG;! 8F<;;9:7>B! 9[T9:7E9>;! I=:!

G@E<>! '2'456$J_a16aL! F=19[T:9889C! H7;G! *]*K! #G9! F=::98T=>C7>B! B9A! I7A;:<;7=>! T:=I7A9! 78!

C9T7F;9C!7>!X0G`'LTMK!!

.@E<>!'2'456$J_a16aL!G<8!<!;G9=:9;7F<A!E=A9F@A<:!H97BG;!=I!_Kc!D*<K!#G9!E<7>!T9<D!7>!;G9!B9A!

I7A;:<;7=>!T:=I7A9!F=::98T=>C8!;=!<>!9[T9:7E9>;<A!E=A9F@A<:!H97BG;!=I!56K`!D*<!<8!C9;9:E7>9C!M^!

8;<;7F! A7BG;! 8F<;;9:7>BK! #G78! G7>;8! <;! <! ;9;:<E9:7F! F=>I=:E<;7=>! =I! '2'456$J_a16aLK! #G9! 8E<AA!

T9<D!<:=@>C!<!:9;9>;7=>!P=A@E9!=I!5V!EA!G<8!<>!9[T9:7E9>;<A!E=A9F@A<:!H97BG;!=I!_U!D*<!JC<;<!

>=;! 8G=H>LK! #G78! F=@AC! F=::98T=>C! ;=! <>! =F;<E9:K! #G9! ;G7:C! T9<D! P787MA9! 7>! ;G9! B9A! I7A;:<;7=>!

T:=I7A9!78!<BB:9B<;9C!T:=;97>!7>!;G9!P=7C!P=A@E9K!!!

!

!
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!

6a!

hsAKAP18β(43-83)

MWtheor= 4.6 kDaRetention Volume (ml)

RI (mV
)

SLS MWexp = 18.9 kDa

a b

Retention Volume (ml)
UV (mA

U)MW (k
Da)

100

79.4

63.1

50.1

39.8

31.6

15.8

10.0

12.6

19.9

25.1

!

X0G`'LT'";<;7F! A7BG;!8F<;;9:7>B!J"("L!=I!G@E<>!'2'456$J_a16aL!F=19[T:9889C!H7;G!*]*K!5!EB!=I!G8'2'456$J_a16aL!

H<8!<TTA79C!=>!<!T:919d@7A7M:<;9C!"@T9:C9[!Wb!87?9!9[FA@87=>!F=A@E>!97;G!C9;9F;7=>!<;!U6V!>EO!:9I:<F;=:^!7>C9[!J$,LO!

<>C!:7BG;!<>BA9!A7BG;!8F<;;9:7>B!87B><A!H<8!T9:I=:E9C!M^!7>1A7>9!C9;9F;=:8K!'><A^878!=I!;G9!:98@A;8!H<8!F<::79C!=@;!@87>B!

;G9! -E>7"/&! 8=I;H<:9K! ,>! ;G9! FG:=E<;=B:<E! J,LO! ;G9! $,! 78! 8G=H>! 7>! MA@9K! #G9! MA<FD! A7>9! 7>C7F<;98! ;G9! F<AF@A<;9C!

E=A9F@A<:!H97BG;!=I!G8'2'456$J_a16aL!<A=>B!;G9!T9<D!:9;9>;7=>!P=A@E9K!N9>9<;G!;G9!FG:=E<;=B:<EO!;G9!;G9=:9;7F<A!

E=A9F@A<:!H97BG;!JZS;G9=L!<>C!;G9!9[T9:7E9>;<A!E=A9F@A<:!H97BG;!JZS9[TL!C9;9:E7>9C!M^!8;<;7F!A7BG;!8F<;;9:7>B!J"("L!

<:9!B7P9>K'=O!%R!&G:=E<;=B:<E!=I!;G9!8;<>C<:C!87?9!9[FA@87=>!F=A@E>!:@>K!#G:99!T9<D8!<:9!P787MA9K!#G9!FG:=E<;=B:<E!

7>!2':9T:989>;8!;G9!:98@A;!I=:!;G9!E<7>!T9<DK'

!

$"& !H-;?6//0V6?0:9' 697' =H8/0<096H-' W5H6-' 70FFH6.?0:9' 696/-;0;' :F' >Q<69'

AJAC,U$ '

.@E<>! '2'456$J_a16aL! H<8! 8G=H>! ;=! M9! <! ;9;:<E9:! 7>! 8=A@;7=>! J1`I`ILK! #=! @>C9:8;<>C! ;G9!

E=A9F@A<:!M<878!I=:!;G78!<889EMA^O!8;:@F;@:<A!8;@C798!=I!;G78!8G=:;!F=>8;:@F;!H9:9!T9:I=:E9C!H7;G!

F=EE9:F7<AA^!<P<7A<MA9!F:^8;<AA7?<;7=>!8F:99>8!JL`4`,LK!!

&:^8;<A8! B:9H! <;! _! r&! 7>! ;H=! C7II9:9>;! F=>C7;7=>8\! 5VV! EZ! .9T98])<-.! T.! WKbO! Ub! v!

78=T:=T<>=AO!5VV!EZ!ZB&AU! J&=E4<8O! XN"L!<>C!5VV!EZ!8=C7@E1<F9;<;9!T.!_KcO!aV!vZ4*O!UV!

EZ!&<&AU! JX&"3O! XN"LK! ,>! ;G9! I7:8;! F=>C7;7=>O! P9:^! I7>9! >99CA98! <TT9<:9C!H7;G7>! U! C<^8K! ,>! ;G9!

89F=>C!F=>C7;7=>O! 87>BA9O!E=8;A^!G9[<B=><AO! <>C!:9A<;7P9A^! A<:B9!F:^8;<A8!=I!C7II9:9>;! 8G<T9!<>C!

87?9!H9:9!=M;<7>9C!<I;9:!;G:99!H99D8K!";<:;7>B!H7;G!;G989!F=>C7;7=>8O!P<:7=@8!I7>9!8F:99>8!H9:9!

T9:I=:E9C! ;=! =T;7E7?9! I:99?7>B! <>C! F:^=! F=>C7;7=>8! <8!H9AA! <8! F:^8;<A! d@<A7;^K!X0G`'1[<! 8G=H8!

8=E9!:9T:989>;<;7P9!9[<ETA98!=I!G8'2'456$J_a16aL!F:^8;<A8K!!

!
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!

6_!

crystals

hsAKAP18β(43-83)
?

66.4 -
200 -116.3 -97.4 -55.4 -
36.5 -  31 -21.5 -14.4 -

6 -3.5 -2.5 -

kDa M
a b

  

0.1 M MgCl2,30 % Isopropanol, 0.1 M Na+Acetate pH 4.1,5 % Glycerol(!ine screen 13, D2)
0.1 M MgCl2,30 % Isopropanol, 0.1 M Na+Acetate pH 4.4,0.1 Li3Citrate(!ine screen 17, D3)

0.1 M CaCl2,25 % Isopropanol, 0.1 M Hepes/NaOH pH 7.1,5 % Glycerol(!ine screen 21, A1)

0.1 M MgCl2,30 % MPD, 0.1 M Na+Acetate pH 5.0,5 % Glycerol(!ine screen 21, D1)
0.07 M MgCl2,30 % MPD, 0.05 M Na+Acetate pH 5.0,5 % Glycerol(!ine screen 22, B1)

0.1 M MgCl2,30 % MPD, 0.05 M Na+Acetate pH 5.0,5 % Glycerol(!ine screen 22, B4)
!

X0G`' 1[' &:^8;<AA7?<;7=>! =I! G8'2'456$J_a16aL! ,O! &:^8;<A8! =I! G8'2'456$J_a16aL! H7;G! ;G9! :98T9F;7P9! F:^8;<AA7?<;7=>!

F=>C7;7=>8K! &:^8;<A8! B:9H! 7>! 97;G9:! 78=T:=T<>=A! =:! U1E9;G^A1UO_1T9>;<>9C7=A! JZ4*L! T:9C=E7><>;A^! <;! <F7C7F! T.K!=O!

'><A^878!=I!F:^8;<A!F=>;9>;!M^!"*"14'3/K!N<>C8!H9:9!F@;!=@;!<>C!;98;9C!M^!E<88!8T9F;:=8F=T^K!->A^!;G9!@TT9:!M<>C!

F=@AC!M9!FA9<:A^!C9I7>9C!<8!T:=;97>K'

!

#=!<><A^?9!;G9!T:=;97>!F=>;9>;O!87[!F:^8;<A8!H9:9!C788=AP9C!7>!"*"!8<ETA9!M@II9:!<>C!89T<:<;9C!

M^!"*"14'3/K!#H=!&==E<887918;<7>9C!M<>C8!H9:9!9[F789C! I:=E! ;G9!B9A! <>C!<><A^?9C!M^!E<88!

8T9F;:=8F=T^K!,;!;@:>9C!=@;!;G<;!;G9!@TT9:!M<>C!H<8!7>C99C!G8'2'456$J_a16aL!M@;!7>!;G9!A=H9:!

M<>CO!>=!T:=;97>!H<8!C9;9F;9C!JX0G`'1[MLK!#G9!*]*!C=E<7>!7>!B9>9:<A!F<>!M9!C9;9F;9C!M^!E<88!

8T9F;:=8F=T^K!#G9!A=H9:!M<>C!E7BG;!F=>878;!=I!C9B:<C<;7=>!T:=C@F;8!=I!G8'2'456$J_a16aL!;G<;!

F=@AC!>=;!M9!C9;9F;9C!M^!E<88!8T9F;:=8F=T^K!

!

&:^8;<A8!=I!G8'2'456$J_a16aL!H9:9!P9:^!I:<B7A9!@T=>!C78;@:M<>F9!=I!;G9!8<;@:<;9C!<;E=8TG9:9!

H7;G7>!;G9!F:^8;<AA7?<;7=>!TA<;9K!#G9^!;9>C9C!;=!F:<FD!<>C!C788=AP9!9<87A^K!+=:!;G<;!:9<8=>O!7;!H<8!

>9F988<:^!;=!d@7FDA^!8=<D!;G9!F:^8;<A8!7>!;G9!F:^=!8=A@;7=>!<>C!I:99?9!;G9E!<8!:<T7CA^!<8!T=887MA9!

7>! A7d@7C! >7;:=B9>K! /[;9>87P9! =T;7E7?<;7=>! =I! ;G9! F:^=! 8=A@;7=>!H<8! >9F988<:^! ;=!E7>7E7?9! 7F9!

I=:E<;7=>K! #G9! M98;! :98@A;8!H9:9! =M;<7>9C! @87>B! UV!v! 9;G^A9>9! BA^F=A! <>C! UV!v! 78=T:=T<>=AK!

#H=!9[<ETA98!=I!C7II:<F;7=>!T<;;9:>8!<:9!8G=H>!7>!X0G`'1,K!,>!;=;<AO!E=:9!;G<>!bV!F:^8;<A8!H9:9!

;98;9C!<;!N/""m!8^>FG:=;:=>K!,>!E=8;!F<898O!;G9!:98=A@;7=>!A7E7;!H<8!H=:89!;G<>!c!;=!W!oK!!!

!
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X0G`'1,'*7II:<F;7=>!T<;;9:>!=I!G8'2'456$J_a16aL!F:^8;<A8!F=AA9F;9C!<;!N/""mK'

#G9!M98;!C<;<89;!=M;<7>9C!I:=E!G8'2'456$J_a16aL!F:^8;<A8!78!8@EE<:7?9C!7>!;G9!C<;<!F=AA9F;7=>!

8;<;78;7F8!7>!$6R/8'1!J899!<A8=!FG<T;9:!L`4`LLK!!

!

$6R`'1'*<;<!F=AA9F;7=>!8;<;78;7F8!G8'2'456$J_a16aL!F:^8;<A8K'

Data collection hsAKAP18β(43-83)X-ray source BESSY 14.1
cell dimensions

b (Å)a (Å) 136.5186.7c (Å) 188.8
 

unit cell (Å)   a = b = c = 90°predicted mol/asu 14-36
Resolution (Å) 50-4.25 (4.5-4.25)a

Completeness (%) 93.7 (95.5)I/σI 12.43 (2.78)Rsym (%) 6.2 (60.9)

wavelength (Å) 0.9184space group F222

a The numbers in parentheses correspond to the highest resolution shell. bRsym = "#I(h)i - $I(h)%#/" I(h)iwhere I(h)i is the scaled observed intesity of the i-th symmetry related observation of the re&lection h,  $I(h)% is the mean value   

No. of measured re&lections 37765 (5972)No. of unique re&lections 8489 (1322)
solvent content (%) 74-32

!
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#G9! M98;! F:^8;<A! C7II:<F;9C! ;=! _KUb! o! :98=A@;7=>! <>C! M9A=>B9C! ;=! 8T<F9! B:=@T! +UUUO! H7;G!

:9A<;7P9A^!A<:B9!@>7;!F9AA!C7E9>87=>8!=I!<!Ç!5acKb!oO!M!Ç!56cKW!oO!F!Ç!566K6!oO!<>C!#!Ç!$!Ç!"!Ç!`V!rO!

M@;! <A8=! G7BG! 8^EE9;:^K! Z<;;G9H8! F=9II7F79>;! <><A^878! 7>C7F<;9C! ;G<;! ;G9! <8^EE9;:7F! @>7;!

F=>;<7>9C!M9;H99>!5_!<>C!ac!E=A9F@A98!JF=::98T=>C7>B!;=!<!8=AP9>;!F=>;9>;!=I!W_!v!<>C!aU!vO!

:98T9F;7P9A^LK!4G<87>B!;:7<A8!P7<!E=A9F@A<:!:9TA<F9E9>;!@87>B!;G9!T:=B:<E8!Z=A:9T!<>C!4G<89:!

<>C!@87>B!;G9!8;:@F;@:9!=I!;G9!'2'41A?!G9A7[!F:^8;<AA7?9C!7>!F=ETA9[!H7;G!*]*!JTCM!I7A9!U7?[L!<8!<!

89<:FG! E=C9A! H9:9! >=;! 8@FF988I@AO! >=:! H9:9! <;;9ET;8! @87>B! <! T=A^1<A<>7>9! G9A7[! H7;G! ;G9!

T:=B:<E!&==;!g5c6hK!'A8=!>=!E=A9F@A<:!:9TA<F9E9>;!8=A@;7=>!H<8!I=@>C!H7;G!;G9!8;:@F;@:9!=I!;G9!

*]*! C=E<7>! JTCM! I7A9! U7?^LK! N9F<@89! =I! ;G9! A=H! :98=A@;7=>! C7II:<F;7=>! <>C! ;G9! @>@8@<AA^! G7BG!

>@EM9:!=I!T:=;97>8!7>!;G9!<8^EE9;:7F!@>7;O!8;:@F;@:9!8=A@;7=>!H<8!>=;!I@:;G9:!T@:8@9CK!!

!

$"' XQ9.?0:96/'.>6H6.?8H0V6?0:9':F'<:Q;8'AJAC,U" '

$"'"! "&"$@A" ',+>'! '-4!,-)8,/)4+'

#G9:9! <:9! <EM7B@=@8! :98@A;8! T@MA78G9C! F=>F9:>7>B! ;G9! A=F<A7?<;7=>! =I! '2'456"! 78=I=:E8K! ,>!

E=8;!F<898O!'2'456"!H<8!I=@>C!7>!;G9!F^;=8=AO!7>!F=>;:<8;!;=!;G9!'2'456#!<>C!$!78=I=:E8!;G<;!

<:9!E9EM:<>91M=@>CK!->A^! 7>!=>9!8;@C^O! 7;!H<8!8G=H>!;G<;!9>C=B9>=@8!'2'456"! ;:<>8A=F<;98!

;=!;G9!>@FA9@8!=I!E@:7>9!==F^;98O!<>C!=P9:9[T:9889C!G@E<>!'2'456"!A=F<A7?9C!;=!;G9!>@FA9@8!=I!

./2U`a!F9AA8K!#G78!9II9F;!H<8!<;;:7M@;9C!;=!;G9!9[78;9>F9!=I!<!>@FA9<:!A=F<A7?<;7=>!87B><A!J)("L!7>!

g5V`hK! .@E<>O!E=@89O! <>C! :<;! '2'456"! =:! !! 78=I=:E8O! :98T9F;7P9A^O! <AA! F=>;<7>! ;G78! T=A^M<87F!

8;:9;FG!>9<:!;G97:!)1;9:E7>@8!J22$22L!HG7FG!78!D>=H>!<8!<!FA<887F<A!)("!E=;7I!g5c`hK!!

#=!I@:;G9:!7>P98;7B<;9!;G9!A=F<A7?<;7=>!=I!;G9!A=>B9:!'2'456!F=>8;:@F;8!@89C!I=:!,6'G,3)"!8;@C798!

<>C! ;=! ;98;! I=:! ;G97:! I@>F;7=><A7;^O! E<EE<A7<>! 9[T:9887=>! P9F;=:8! =I! :>'2'456!1IA! <>C!

EE'2'456"JaW1U6WL!)1!=:!&1;9:E7><AA^!;<BB9C!H7;G!E&G9::^!IA@=:98F9>;!T:=;97>!H9:9!F:9<;9CK!

#G9! ;:@>F<;9C!E=@89! F=>8;:@F;!H<8! @89CO! M9F<@89! 7;!H<8! >=;! T=887MA9! ;=! FA=>9! ;G9! I@AA1A9>B;G!

F=>8;:@F;! I:=E!E=@89! M:<7>! F*)'K! )9P9:;G9A988O! 7;8! I@>F;7=>! <8! <>! '2'4! 8G=@AC! M9! ;98;9C! ,6'

G,G"K!#G9!F=>8;:@F;8!H9:9!;:<>8I9F;9C!7>;=!.9(<!<>C!&.-!F9AA8!<8!C98F:7M9C!7>!L`M`LK!'8!<!F=>;:=AO!

E&G9::^!<A=>9!H<8!=P9:9[T:9889CK!&9AA8!H9:9!I7[9C!<>C!E=@>;9C!I=:!F=>I=F<A!E7F:=8F=T^!J899!

L`M`1LK!'8!F<>!M9!899>!I:=E!;G9!=P9:P79H!7>!X0G`'1L<O!I7:8;!;98;8!8G=H9C!<!@>7I=:E!C78;:7M@;7=>!=I!

'2'456! 78=I=:E8! 7>! ;G989! F9AA8O! F=ET<:<MA9! ;=! ;G<;! =I! E&G9::^! <A=>9K! '! I=:E9:A^! =M89:P9C!

:9;7F@A<:!A=F<A7?<;7=>!=I!'2'456"!<>C!!!F=>8;:@F;8!F=@AC!>=;!M9!P9:7I79CK!,>!<CC7;7=>O!;G9:9!H9:9!

>=! C7II9:9>F98! 7>! ;G9! A=F<A7?<;7=>! =I! ;G9! ;:@>F<;9C! EE'2'456"JaW1U6WL! <>C! I@AA1A9>B;G!

:>'2'456!K!!!
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mmAKAP18γ(37-287)-mCherry N3 rnAKAP18δ-!l-mCherry N3 mCherry N3
CHO cells, 40x, Zeiss LSM 510 Meta

HeLa cells, 100x, Zeiss LSM 510 Meta 
RIIα-GFP mmAKAP18γ(37-287)-mCherry N3

GFP mCherry N3 

merge RIIα-GFP mmAKAP18γ(37-287)-mCherry N3

rnAKAP18δ-!l-mCherry N3
d e f

g h

i k l

a b c

!

X0G`' 1L' &=>I=F<A! E7F:=8F=T^! 7E<B98! =I! ,O! =O! <>C! !O' I7[9C! &.-! F9AA8! =P9:19[T:9887>B! E&G9::^1;<BB9C! E=@89!

'2'456"JaW1U6WL! =:! :<;! '2'456!! H7AC! ;^T9O! =:!E&G9::^! <A=>9K!>' p! -O! (7P7>B! .9(<! F9AA8! =P9:19[T:9887>B! $,,#13+4!

<A=>9!JCLO!E&G9::^1;<BB9C!E=@89!'2'456"JaW1U6WL!<A=>9!J9LO!:<;!'2'456!!H7AC!;^T9!JILO!<>C!<8!<!F=>;:=A!3+4!JBLO!=:!

E&G9::^!JGLK!&=1;:<>8I9F;7=>!=I!$,,#13+4!J7L!EE'2'456"JaW1U6WL!JDL!8G=H8!T<:;7<A!F=1A=F<A7?<;7=>!JE9:B9O!ALK'

!

,>! =:C9:! ;=! G<P9! <! FA=89:! A==D! <;! '2'456! A=F<A7?<;7=>! <>C! 7;8! 9II9F;! =>! F=19[T:9889C! $,,#! J&1

;9:E7><AA^!3+41;<BB9CLO!EE'2'456"JaW1U6WL!<>C!:>'2'456!1IA!H7;G!<!&1;9:E7><A!E&G9::^1;<B!

H9:9! =P9:9[T:9889C! 7>! .9(<! F9AA8!H7;G! =:!H7;G=@;! $,,#13+4K! '8! 8G=H>! 7>!X0G`' 1LCO! $,,#13+4!
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<A=>9!A=F<A7?98!7>!;G9!F^;=TA<8E!;=!<!8@MF9AA@A<:!F=ET<:;E9>;!>9<:!;G9!>@FA9@8!;G<;!F=@AC!M9!;G9!

3=AB7!<TT<:<;@8K!#G9!>@FA9@8!78!I:99!=I!$,,#13+4K!-P9:9[T:9889C!EE'2'456"JaW1U6WL1E&G9::^!

JX0G`' 1L9L! =:! :>'2'456!1IA1E&G9::^' JX0G`' 1LIL! M=;G! <:9! C78;:7M@;9C! <AA! =P9:! ;G9! F^;=8=AK! ->A^!

<M=@;! b! v! <:9! I=@>C! 7>! ;G9! >@FA9@8K! ,>! F=ET<:78=>O! =P9:9[T:9887=>! =I! 3+4! JX0G`' 1LBL! <>C!

E&G9::^! JX0G`' 1LGL! <A=>9! B<P9! <! P9:^! C7II9:9>;! T7F;@:9\! #G9! ;H=! IA@=:98F9>;! T:=;97>8! <:9!

@>7I=:EA^!C78;:7M@;9C!7>!;G9!F^;=TA<8EO!M@;!;9>C!;=!<FF@E@A<;9!7>!;G9!>@FA9@8K!'

,>! ;G9! F<89! =I! F=19[T:9887=>! =I!EE'2'456"JaW1U6WL1E&G9::^!H7;G! $,,#13+4! JX0G`' 1L71AL! ;G9!

=P9:9[T:9889C!'2'4!899E9C!;=!C9A=F<A7?9!$,,#O!<>C!>=!3=AB71A7D9!8;<7>7>B!H<8!=M89:P9CK!,>!T<:;O!

M=;G!T:=;97>8!899E9C!;=!F=1A=F<A7?9O!A9<P7>B!=@;!;G9!<:9<!FA=89!;=!;G9!>@FA9@8!<8!=M89:P9C!M9I=:9!

I=:! EE'2'456"JaW1U6WL1E&G9::^! <A=>9K! "7E7A<:! :98@A;8! H9:9! I=@>C! I=:! F=19[T:9887=>! =I!

:>'2'456!1IA1E&G9::^!H7;G!$,,#13+4!J>=;!8G=H>LK!!!

#<D9>! ;=B9;G9:O!EE'2'456"JaW1U6WL1E&G9::^! <>C! :>'2'456!1IA1E&G9::^! M=;G! <:9! I=@>C! 7>!

;G9!F^;=8=A!<>C!C=!>=;!;:<>8A=F<;9!;=!;G9!>@FA9@8K!#G9!;:@>F<;9C!E=@89!F=>8;:@F;!<TT<:9>;A^!78!

M7>C7>B! ;=! $,,#13+4! <8! 9II7F79>;A^! <8! ;G9! I@AA1A9>B;G! :<;! F=>8;:@F;O! M9F<@89! 7;! H<8! <MA9! ;=! :91

A=F<A7?9!$,,#!7>!;G9!8<E9!I<8G7=>K!,;!:9T:989>;8!<!I@>F;7=><AA^!<F;7P9!'2'4K!!!

!

$"'"# 37--:-,6'-4!,-)8,/)4+'4;'54:(7'"&"$@A"BUQ?SAQC'5:/,+/('

#=! <><A^?9! ;G9! I@>F;7=>! =I! ;G9! F=>89:P9C! .781e1#G:! E=;7I! I=@>C! M^! 3=AC! <>C! F=1H=:D9:8O!

EE'2'456"JaW1U6WL1E&G9::^!E@;<>;8! H9:9! F:9<;9C! ;G<;! A<FD! <E7>=! <F7C! :987C@98! 9889>;7<A!

I=:! bk'Z4! M7>C7>BK! ->! ;G9! M<878! =I! ;G9! '2'456!! F=:9! C=E<7>! 8;:@F;@:9! g5abh! EE'2'456"!

:987C@9!4G95_V! JF=::98T=>C7>B! ;=!4G95W`! 7>!:>'2'456!LO!.78`a!<>C!#G:`b! J.785aU!<>C!#G:5a_LO!=:!

.7856b!<>C!#G:56W!J.78UU_!<>C!#G:UUcL!H9:9!E@;<;9C!;=!<A<>7>9!F:9<;7>B!87>BA9!=:!C=@MA9!E@;<>;8O!

:98T9F;7P9A^K!#=!89<:FG!I=:!<!F9AA@A<:!:9<C1=@;!I=:!'2'456"!I@>F;7=>O!E=@89!:9><A!F=AA9F;7>B!C@F;!

JZ&*_L! F9AA8O! 8;<MA^! 9[T:9887>B! <d@<T=:7>! J's4L! U! H9:9! ;:<>8I9F;9C! H7;G! H7AC1;^T9!

EE'2'456"JaW1U6WL1E&G9::^!=:!97;G9:!=I!;G9!E@;<>;8!J899!L`M`LLK!&9AA8!H9:9!8;7E@A<;9C!H7;G!

I=:8D=A7>! J+"2L! I=:! aV! E7>! =:! A9I;! @>;:9<;9C! <>C! ;G9>! T:9T<:9C! I=:! 7EE@>=IA@=:98F9>F9!

E7F:=8F=T^!<8!C98F:7M9C!7>!L`M`1K!#G9!:98@A;8!<:9!8@EE<:7?9C!7>!X0G`'11K!!

!

!
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AQP2

mmAKAP18γ(37-287)-mCherry N3 wt

- FSK + FSK

mmAKAP18γ(37-287)-mCherry N3H185A, T187A

mmAKAP18γ(37-287)-mCherry N3 H93A, T95A

mmAKAP18γ(37-287)-mCherry N3 F140A

a

c d

e

g

e

h

f

ki

b

!

X0G`' 11'&=>I=F<A!E7F:=8F=T^! 7E<B98! =I!Z&*_! F9AA8! 8;<MA^! =P9:9[T:9887>B! <d@<T=:7>!U! J's4UL!H7;G! ;:<>879>;! =P9:1

9[T:9887=>!=I!C7II9:9>;!&1;9:E7><AA^!E&G9::^1;<BB9C!EE'2'456"!E@;<>;8K!&9AA8!H9:9!97;G9:!A9I;!@>;:9<;9C!J<O!FO!9O!BO!

7L!=:!;:9<;9C!H7;G!+"2!I=:!aV!E7>!JMO!CO!IO!GO!DLK!,O!=O!'s4U!H<8!8;<7>9C!M^!7EE@>=IA@=:98F9>F9O!>=!<CC7;7=><A!TA<8E7C!

H<8! ;:<>8I9F;9CK! !O!>O!Z&*_! F9AA8!H9:9! ;:<>8I9F;9C!H7;G!EE'2'456"JaW1U6WL1E&G9::^!H7AC! ;^T9K!7O! ;O!Z&*_! F9AA8!
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