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$+1'8)%$+8I(4&!, *(&H(B)/1-BBE:)/I'&IGA) + &I <IH&(&: (&HIS+(&'): ($*+%6219="$+8!19B?C!()'8&(!

(&$+%!)'&)) %%+ $) (&HIRS(AIOM" 1*/$8*+=1/&*($#8&!()8% ! &B(A& 1+*+*A) &+(/.|=%$+ENIOM"

G)



[$+T &H1)+($-*#.171*A) &+ (/.1=%$+BI6&MY-&//$+8!, * (&$+!#6) $+1%6=:41) % IPM"2N) 8211 +1)!
6*#&/1/$-') 101/$-)'1-$+#$+81&0, &' B68&+(1=%6$+8!:*6-$+&H#1/$-") $&Yo!*<IEVE I M+ T &H!
%6)//16*/8:=18&%!)+HIEUV!:&//.%)(&%!&0, &%%$+UFBBER! () 8&(%CI19B?1&+'$:48#1)//I<$A&!
THRH$H(&):($*+%!4$84/HBIY%, $(&!4)A$+8!)<<$+S(SEPABYY 6! F2E1+DI (*IY 2E16 DUGF2!
5A$6!6&(A*#!, *ASHEI6!)H&<<S:$&+(1),,):41<*1) $#/ 1&A)/=)($+81(4&)-$+#S+81*<1/$8)+#!
1$-')'$8%!$+1)%8%!$+IRAS:A! ='$<B&H!,*(&$+%6!)' &I+*(1)A)S/)-/&I* 1HS<SEIWPHB | <*6!
(4&$'1+)(SA&L&II=I)1¥=+(&',) (% B4),(&1Y 1*<1(43%! (4&%$%!#& % $-8%6! (4&!/) (&Yo(1B(&) ($*+1*<!
(4&119B21)%!$(1$%!), /$&H!(*1)1:)6,)$8+! (*I1#$%* A&, &AS*=0%/.|=+T+*R+1-$+#&'%!<"*6!'&)/!
1$-)' $&YLI*<!, *(&S+961) +#1%66)//16%/&:=/8&Y62!

LN)+#IR*T& Vo HEAS* &) +*(A& 16 &(AHHI<*1)%0%) . $+81-$+#$+81*<1%0)/
6%/&:=/8& %!/$-") $&Y6! (*1=+6*#S<SRHOBBE*-S/Sa’&H!, *(&$+%6IHIM" N*8)66&#!)<<$+$(.!
/)-& $+81_97"L 1&JH211+19?"L1"$8="&IG2EG!=+6*#$<$&H!, *(&$+%!) &I6$0&HIR$(4!%6)//!
OM"! * /$8*+=1/&*(SHEYo!-&) $+BINJASH* 4&+./1 A*(*:*%%/$+TS+8I6*$&(.]_2BM™ 2In4&+!
)IOM" N)8B&H1%6)//16*/8&:=/&)-$+#%! (4&)()'8&(CIIM"14.-'$#$a) ($*+1(*1)1:*6,/&6&+()'.!
'&BE +IF+(4&1%64% (1230M"1-'$+8%! (4&U*(* N&):(SA&IB™*=,I$+(*1,*0 $6$(.IR$(4!(4&!
H(&S+()'B&(2IBIS)HS) ($++1/&)HI6! (*1:*A)/&+(1)((): 468+ (1< (4&123OM"I (*1(4&1()'8&(!
(8B +CIRAS:AL)+-&ISHEH (S<BEH!-.16)%%!1%, &:(*6&(".2154&197" LI (& 4+$>=&IR)%!)#), (&#!(*!
BH&A (SESHH& YOI <*B/$-") $&Y6!*<1%66)//16%/&:=/8&%!- 1) TS+BNH#A)+()8&!*<14.-'$#$a) ($++
-&(R&&A(A&I2BM" 1) +#1(4&!1-$+#$+81/$8) +#%XIOM"1 () RYFRISA&IIM"1 ()8%!*<!+ NS+#$-8!
%6)//16%/&:=1&%5!)' &IH$B&Y6(&H-.|00*+=:/&)%&ILC!-=(1(4&!4. - $#SA&HIIM"1 () 8% ! *<1-*=+#]
6%/&:=/&%6!)'&!, (& (8H < *BI#$B&Y6($*+211+!)##S($*+C192"LI$%!:*6,) ($-/1&IR$(41()'8&(%!$+1:&//!
1.%)(8&YCH!*+#$($*+1$+RAS:41()'8&(%!6).1:/*%&/ 16$6$:1 (485 1+) (SALIPHHIRELA!/)'8&!

&0:&%%&Y0!* <IN H#S+BIIMNS+T &#!%6)//16*/&:=/&%2!197"L1:)+!)/%*],&'<*'6!$(&") (PA&!



=0 I*<I%08)&: (S (H18'8) (/.1)6,/$<.IOM"1%&>=&+: &% *" &Y, *+#$+8](*1-$+#$+81%66)//!
6%/&:=/8&%32!

245(*)<<$+$(.1, *-&%C1%=:41)%1#$)a$'$+8&%CI-&+a*, 48+ + ABE) Y& Y% C1%()-$/$a&!
$+(&):($+%!-&(R&&+!, *(&$+1()'B&(%!) +#I NS+ T &#1%66)//16%/&: =/ &Yl MY FFAB%$+8197"LC!
LN +#1 R T&'1&+$:48HIIM"1%6&>=&+: 86! *"&Y%, +H$+8I(*I1$+(&):($*+%!) %I RE&F T %!
6D210%,&:$)//.IRA&+!*6-$+8HIRS(416=/($A)/&+(1I$8)+#1#$% N RC!(4&1=%&!*<!
A(X)<<SHB(.],*-&06!*=/H1%()-$/$A&IRE) TIS+(8): ($*+%6!&+*=841 (*18-+)-/ &I DB *H&#!
<)868&+(N)%&H!%:' &&+H(B2!

1+(A816*06(1'&: &+(IB(&) ($*+1*<|(BREA*# CILS!)+#I*R*T&'%!'&, * (&#1)!r/$8) (&
OO+ TNE"$<.51%6()(&8.1(4) (1:+=/#1-&! (48 &($:)/1. 1), /$&H! (*1&0SY0($+8IONE+:*#& !
1$-)' S&UASVEF211%64% (123 M IR$(4!:*6,/&68&+()'S(.|(*1(4&1%6)/16*/&:=/& N*0$6)/!
'&8%*+1*<1(4&IIM"1()81$%!/$8) (SHEY:41/$-')' . 1686-8'2!5481'€%=/($+814)$' $+1%('=:(='&!
“$+8%61(48&1, 4% (:*06%/$+ TS+816*S&(.| )Y X, 48+./)aSH&IS+ (4$%61:)%68& I$+1:/*06&!, *0$6S(.I(*1)+.
] H(&SH()'B&(%2!"<(&1BUIS ) ($*+CI(A&IHA)/&+(1, *(SFOM =1 (%!:)+1-&!
$YH/) (&) HH(A&I-*=+#8-')'.|6&6-& VoI SH&+(S<SEH! (4*=8414$MA =84, =(1%8>=&+:$+82!
54$%)),,*):41R)%!%4*R+(*1&+$: 418 AGE*H#E") (& N<<$+$(.| MN[IVD 16):*:.:/$:!
-$HH& U (<) ASHSH2!!

Q&+(*+1)+HHW'=%6&6) T1)/%*1'&, *'(&#1)1%$6%$/) 1% (') (&8.1(*1: *%6%/$+ TIOMS+ T &#!
S+ Y (1 (AZISH(&B+()'8&(%!=06$+8I&/&:(** 4B/ 1¥'1, 4*(*&):(BA&IB™ =, UV Y 213'€)($+8!
(4$%!:%A)/&+(1/$+T)8&I-&(R&&+!()'BEB) +#1,)$'%!)/[*R&HI<*'16% &1%('$+8&+(IR)%4$+8!*<!
)<<$+FGB6*-$/SA&H!, * (&SN <(&'1/S-) 1$+:=-) ($*+)-+#1:*%0006/$+ TS+821P=:41)16& (41
] (A& &(S)/1.) &+'S:A1-$+HE& VoI RS(AASBAIHSY600*:$) ($++*+ 0 (IHREIAL) /! )<<$+$(12!

1+ +D/(&+)(&)),,):41(*1<)86&+(  N)%&H1%&/&: ($*+%CIM&'$!)+#!*R*T& %!

Gl



HEALS* &H1)IOM'NI-'$H$a) ($*+1-)%6&H1),,*):41<*] &'<HB6S+8106&/&: ($*+061=%6$+8I&+:*H#&H!
%&IY6%6&6-/&H1:486%:)/1/$-')'$&%! OP"T@211+!)+IOP"31%&/&:($"$B="&IG2EC!)IOMN

[$+T &HI%O)6*/&:=/&!I$8) +#1$%!4 - SHSA&HI (HP-) . I*<IOM" N+ *#8&#! 4)'6) * 4*8&%2!
54&14.-'$#$a8H#16$0(='&I$%!%=- @& (BAHHSVABER &: ($*&IB(4&'| (1 $H&+($<.1<")86&+ (%! (4)(!
$6,*A&I-SHAG+BI*I) I THR+SB)+#1 )<<G+G(.16)(=') (S I I(*I1HE%*A& 1 +*A&/!
%.+&'8$%6($:)//.1-$+#$+81/$8) +#%621548%&1<)86&+(%!)' & (4&+1*A)/&+(.1*=,/&H#1=%$+81)IA) $&( !
*<1[$+T&'UC)+#1(48&!'€Y6=/($+81:%6, *=+1BNN%) . &RS(4*=(1(4&IIM"1-)' *H#EY6! (*IH$Y6: A&
I$+TE&) 4%(&:(='&%6!* ,($6)/1<*'1-$+#$+821B%$+8I0OP"3CIM&'$!) +#! *R*T&' % 1#$%:* A& & !
A$BAGN<<$+$(.I$+AS-$(%!*<!('., YoSFMH+HDD? N 1§ f2!

NA&HIOM" NS+T&H!)+(S-*HBEYo!) &I-+=+H (1)), *(&$+H'],'*(&$+1:*6,/&0C! (4&IOM"!
()8%!)' &I-"*=8A(I$+(*1:/%&!, *0S6S(.)+#1:) +1-&I/S+T&H1-.1/$8)($*+ W UI* &0 (&+oS* B (*]
BBA&)I%68/&: ($A&L.1)B,/$<$)-/&IOM"1%6E>=BI+ERB &+!)+HH *R*TE& VI4) A&IA)/$#) (&#1(4&!
HO$BS(.S8)($*+1)%%0).1 2L I<HI(A&IS=)+($<$:) ($H+1*<1-$*6) T&'%0!- | 4ASRA*=84,=(!
068>=8-+$+BH!)+HH < I(481)+)/. %6B%6I*<], * (&I (ESHIS+(&): ($*+%01)+#1, *(&$+!
Oo=-:&JI=/)'11*:)/$a)($*+*'] *%6( N')+06/)($*+)/16*#$<$:) ($*+WHY[ f212L"IR)%!)/%*1), /$&H#(*!
(4&1%(=H.1*<1%66)//16*/8:=/8%),)-1&1*<1#$%'=, ($+81 (4&I$+(&'):($*+!-&(R&S+N\RIPHIS(%!
'&:&,(*%NOQ K NG!)+#\OQ KN 4F F2!

BY%$+81)165:)"). 1 (1>=) +($<.1=+$>=&IIM"1()8%!<*'1&):41)+($-*#.C1?2L"1:) +I&A)/=) (&!
YIS RE%&!, (&S (&S +HS+(&'):($+%!_221% IRS(4S+!)!/)'8&1%&(1*<!, " (&K f2Hle
K&:&+(/.CI7=)+8)+#FR*T&'%!), /$&HPL"I(*I$+(&' *8)(&IGEFZI?21%!$+!) *M&N+&!
<)YASHE FCI'&Y6=/($+8I$+!(A&ISHEH(S<S:) ($H+1* 1A=+ &HUI*<! &AS*=Y6/.IA)/$#) (&#17721%2!
5)88$+8IS+HHSASH=)/N) +($-*HS&IIRS(AI=+$>=&IOM"I-)' <H#&b!*=/H#18+)-I &V &)H*=(1*<1271%- .|

4$8MNA*=84,=(19M"1%8&>=8+: $+8!)+#180,&#$(&!2?1!:) )/ B+8!&<<* (%2!

G\



NA&'&)%! (48!, &AS*=%0/ 1#8Y0:'$-&HI6&(A*H%|=%&IIM"14.-'$#$a) ($++1(*1,*6*(&!
)6,/$<$:)($*+1*<1):(SA&!/S$-)".|6&6-8 % C Yo" HSUIBER/&: (3++1(., $:)/1. () T&Y6!)#A) +()8&!*<!(4&
%,)($)/1%&,)')($*+1*<1):(FA&!/$-)".16&6-& %! <*61$+): (PA&IV%, &:$8Y6215*196& /& (I-$+#$+8!
6%/&:=/&%!<"*6!(4&$1IM N+ *#&#1:486$5:)/1/$-").]  eGCN\S,&'B&+IH&ARS* &#!)!(8:4+$>=&!
VIGHI-$+#E&1(),18+'$:46&+(!_ "$8="&IG2EGY f21<(&'1&0,*%$+81) OMN+:*#&H1:4&6%:)/!
1$-)"1()1()'8&(I*<I$+(& '8&%(C-$+#$+81,)$'%!)'&1:*6,) 6&+()/$a&HIS+IR) (&) +#!*$/!
&B=/%$+1H* [8&(%21P () ($%6($:)/.CI-$+#$5+81/$8)+#%!) &16* R&L LS K6, ) (6&+()/SadH
R$(41(4&1()'8&(!, *(&SHA)H+*+<=+:($*+)/1/$-)".16&6  -&'%2!0+a.6)($:!/$8)($*+*<I(4&NF
6,)' (68+()/SAGHIH /B +=:/&* (SH&Y6I &+ HS+81(48/$8)+#1)+#1()'S&(1$%! <*//*R&H!-.1?3K]
)6,/$<$:)($*+)+HIASBMA =84, =(19M"1%6&>=8AS+8!(*ISHES<. | (4&!-$+#$+81&+($(B&Y62!

54&1A)%(16)@*'$(.1*<IOMEA:*H&HI$-")'.1%:'&&+$+8I$%6!' &I6('S: (&H!(*1-$+#$+81)%%).%C!
R$(41(48&1)%%=6,($*+1(4)()<<S+$(.1:)+H*<(&+!-&I=%&H)%)!, *0.1<*1-$*:4&6$:)/18&<<$:):.2!!
1+H&EHCI(A&IFRI*+:&+() ($HH%1*<18): M S+HSASH) NER6-&1)+#1 (4&I$+)-S/B (. (*1(&%6(!
B&6-&'%I$+ISY*/)($*+!, ' &:/=H&I)+.196% (1*<I<=+:($*4)/1¥] 4&+*(.,$:1)%%).{4) (IR*=/#1-&/!
)H)EBH=0l (FI(VHS($*+)/14$8MNA* =84, =(1%: &8+ 21 T*R&A& C1?)&8&/) +#1*R* T& %1 4) A&
'8, % (&) 168)+061 (*1,&'<FBI<=+:($*+)/1)%%0). YoI*+IOM N+ *H&H!:*6,*=+#%b!-.1$+(&8") ($+8!

*+ N&)H#I%.+(4&%Sa8&H$-') $&IIRS(416S:*</=$#$:1% MATLERST &I (48\$,&'8&+1%.%(&6C!
(4$%!19%8/8:($+16&(A*#1&+7), Yo=HR-")".|6&6-& VoI $+(*1)>=&*=0b 4% |&(V6!$+1)+1*$/!
%=9%,&+%EHA*=841(4&1?)&B&/I8"*= X%!/$-")'$&Y%!)'&1%.+(48Y$a’H ) +#1&+:),%=/)(&H!*+)!
ot /$H1-&)H1%=, *(2T*RE&A&'CI$+(43%!) %&CIZAL: I/$-)'.1686-&' % BBA! ) (&HIRS(4])+!
&+2.6&1()'8&(1)+H#1$(%!1%=-% (" YRB(4S+(A&IH™ |&P+:&I&+:), %=/) (&HCI:*6, *=+#%!)' &

1$-&") (&HI<™61(4&I-&)H1%=,* (I _A$),4*(*:/&)A)B& ) +#:)+1-&1) %% &% %6&HIS+#SASH=)// CI$+!

96%/=($*+CI<BH+4$-$($+1*<1(4&1&+a.6&!()'8&(KTAE6S:)/1): (SAB(.211+1*+&1&0)6,/&C1?)&8&/!

Gl



)+#1*1/8) B=8 Y| R& QL&) (*1H&(&: (1) +#1$Y0*/) (&!-&)H1 &+ *H$+81) I T+HR+I$+4$-$(*'C1, & %() ($+!
"CI<I3)(48,%$+9!_3)(9 IRS(ASHSHHBASH=) I 1&(%2128, %) ($+!"I$+A4$-$(%!3) (9X %!, *(&*/.($:]
):(SAS(FH)I</=+*BEA$:1, &, ($H&(4)(1$Y60$+:=-) (&HIRS(AS+! (A& 1&(%op! (A=Y CIH#™ /&(%!
&), %=/)($+81(4&!$+AB-$(*1&04S-B(8HFRE'I</=*&Yo: &+ &) HH *=/#1-&ISV*/) (&I < *BNH-*+
SHAS-BNF+()S+B+BI#* /& (%1=%$+81)1</=*&%: QW& ($+81#™* /&(1%*'($+81%. % (&BEHY%!
%.%6(&6C!*6-$+$+ 810N+ *H#&H!/$-')'.10%6. +(48I6$Y0I*+106%/$#10%6=,, ¥ (IRS(AH*,/&(!
&), %=/)($*+1) +#16$:*</=$#$:1%*' ($+8CI1$%I=+$>=&/.1$%!)-/&! (*1,&'<+'61<=+:($*+)/1% &/ & ($*+%!
*4IOM" N THHEHS-") SEIGII (A& IOM" N+ H&H1$-)' 1068/ &: ($*+16&(A*#1$%6!)-/&)(*!
HS'&: (/. (&Yo(I<H1$+4$-$($++1*<1)1()'8&(1&+2.6&X%!-$*): ($BEEBA! (4$%! 6 & (4*E8>=$'&%!
%,8:$)/$a8#18>=5,6&+(1)+#1&0,&'($%&C!)+#(48!(4*=84,=(16).!-8&I*R &I (4)+!()HS(S*+)/!
%o*/SMo=,,* (&#!)<<$+$(.1%6&/&: ($*+%6CI(4$%):),)-$/$(.|(*1(&Y6(I-$*:4&6%:)/1&<<$:):.1$%6!+(!
=&+ (1.1, %% $-/&IRS(A!)//1*(481%*/=($NA) Yo&IIM N+ *H&H$-) 1% &I & ($*+942!

|

|

Gt



CHM N%"/4'0$)1'&/05%#L);&'$()*+, -%3$/01%1)/A%8'/"9)9'3#"# % &

A) disulfide cleavage,

N iin  avidin capture T
N e S 0" Y Q IR TR A A
W—> i . biotin M - — N W™
_
" wh reaction  am\ , @@@% \ N My wMy™
Pool of DNA-linked conditions % @{}B\- 'PCR amplification and
functional groups |der}ltglcat|on of l(j:oupled
ibrary members
B) primer A primer B
sequence sequence extension of

L. ™ ™ _ ¢ haipinZend, o,
% \w/m\' catalyst, % \W/“\_ % %
A MMM g feagent, MMM ™ i e My,

or enzyme

33

amplification and
identification of
successful reactions

reaction triggers hairpin primers
formation Aand B
and extension

DNA-encoded library

C) DNA-encoded library
re-ligation of coupled “Myy wMy™
voodrom, g egodlavne v ooodemy ommit ay o
0oL 0000 SOOOPOD ogod, 00 N e
% = photocleavable sulc((j:irs‘tslgﬁlarté%r::tli)gns
linker '
J'(;#%) CHRI,,*):4&%!<*1OM" N+ *#&H#HPY * A& *<I-*+i*6$+8!'&): ($*+%021 "154&!
<B06(I'€,* (&H'&): ($*+U61HSV0 A& GHI<*BIONE+ & H!:4&65:)/1/$-') SE&I6I =0 &HIHSY6=/<SHE!
1&)A)B&I)H1%(', ()ABHS+!), (=' &1 (1$%*)) (&I (A&IIM"I&+:*#$5+81,)$'%1<196=-%(') (8% (4) (14)#!
SR B 4 I HHHIHB) (S8 T) I BSA&HIOE(1¥<I'R): (B-+! *+HS($*+ 96 I&): (BASN
48, 8-+#8+(1273K!_K9?3K 1$96!) "NEIB&(4*#1(4)(1=%8.%! (4&1<*6)($*+!*<1) 10 BIGES+8 |
4)$ $+-&(R&&H*= [8#1/$-) . 168.6-8 W XIIM"1-) &1 (*1%&./8. ($A&L.1)6,/$<.19M"!
&t HGHBIF+HHNFBS+81%6=-00() (&1 6-$+) ($*+U0 B 1+ < B)($+1:)+1)/06*1-&I#&(&: (&
1S+ ()//B+81)] A%(51/&)A)-I&I/S+T& IS +)IOM"I(86,/) (&I1=%6&#1<*1'&)8&+(14.- $H#$a) (b2l
S AY8A(] 4= &I &)B&+(%X!(&6,) (8I6!) &I'USS) (BHC!)B,I$<SEHC) +H%&>=8& +:&#2
|
LSS+ (11=06+BIONE &A1) BRY6I<HIHSV6* A& IH<1-$¥): (BAR/S8) +#%6CI%$6 /) !

(8uA+$>=8%14)A&I-8&+HEALS* &HHI<*'|(4814$841 (4'+=84,=(1%&/&: ($*+1*<1:4&65: BFEW2)!
1+(&'&Y6(1$+!(A&IHEARIEB(*<I+*A&I1:4&6S:)/1()+%6<B) ($*+%14) %! /& (*I(A&HEA&S* 6&+(!
*<I=+-$)%&HI'&): (SAB(.1%: ' &&+%61-)%&H#!*+! L 3UDIIRIAD PR/ fC!I)+#1%) +#R$:4!
$66=+%)%0%).1q] 2IK&):($*+H$% *A&' 1=06$+8IQRM *H#&H):486$:)/!/$-) $&Y6!:)+]
#)6)($:)//.1%('&)6/$+&(A&1'&):($*+1H$% A&, *:&%%!- 1&+)-/$+81%$6=/()+&*=%!
&AY=)($HH1F<N)/11, *06%6$-188-$+) ($++%!*<1, *(&+($)/'&): ()+(%6!)6*+81%=-%(")(&!/$-")'.!

6&6-&'%2!54&!<$'Y(1INE+*#&H!'&): ($*+1#$%:*A&'1%0:4&6&%!-. | LP=H#! *RY* T &' %! &/$&H#!

el



“+106%/$H4)%6&1%6&,)') ($+1H<I-*+HNH'E $+81,)$'%1*</$-")'.16&6-& V0! +#1(48$' &+ *#$+8!
OM"I<*61$+):(BA&IY, &: SEIBE="8IG2V!)+H ' &%=/(&H S+ (A&IHSYo: * A& 1¥<1) 1 PAGRIS) (&H#!
)T +)6SH& N/T&+&!*=,/$+81'&):($*+HGH CI)I"=_1IR)()/.a&H#!)+#1):$# N)()/.a&H!)/T&+&!
A% N)($He [ f)+#)-$5%6)($-/1&CIK=_11N)()/. a&H!)a$H& &tt=:($*+1$+H#=:&H#- .|
A$%$-/&!/$SHER!

1+'€): ($A( M&, &+#&+(173K!_K9I?3K N$B="&IG2YCI ) /&+(1-*+#1<*6)($*+!
'8%=/(YoI$+14.-'$#$a) ($*+1*<1) IMGES+814)$, $+1(4) (1) +1-&I&O(&+HE&H! (*1&+*H#&I (48!
BH&H(S(1F<1-5(41%6=-0%(") (8K (4) (1$%!%&/&:($A&/.1) 58415+ 23KIE@2IKO 23K ) +1)/%+1-&!
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$6, *A&HIH#'=8/$T&+&UFRI5A&%68.!,))68(& Y61 %A*=/H1-$)%! (4&1/$-") .| (*R) #%!*')/.!
YAYB/)-1&):+6 ¥ =+HY!(4) (1 *=/#1)/%1-&I$66&HS) (&/.|=%&<=/1) %! &6S:)/!, *-&%2154&18&+&.)/!
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6&6-&1/$-) .20 =$/#$+81-/* TUIR&'&:4*%&+!(*16)0$6$a&!: 4&6$:)HSA& YS( 1) +#!
#'=8/ST&+8&Y%I*<(4&I<$+)/1/$-). 2] 1OM"1%6&>=8+:&1*<1&): 419M"|(&6D) (821 &%6!)' &!
FAY&H(.1)((): A48 (FI(A&IOM 1) & )(I(A&IUX!(&'6$+=%6!(4™*=841)IUXI"6$+*ID*#$<$&'1U!
_QI&+IK&IH&) 4321 &HIA)'S)-1&) 8BS+ +%6! M6 1:+"&0%, *+#1(¥1-)' *H&YHI<H1&): 41+ <I (4&I<*="]
~=$/HS+81-/% T *%$($*+%62!
Il

N4&+1)+)/.a$+8!(4&I19M"1068>=&+: &Y CIR&!) %% $8+EHI%A* (4)+HH+*() ($*+%61<*1&):4!

B):*c&d ) H&IA)( ) &I&S(A&NZIFIUNE&((&'%CI&282!";391%'1"; 3cB4&!<$%6(1(4'&&!
18((&'Y1&): 41" &%, *+#1(*I(A&I<S' DY) 6$+*1): $#-=$/#$+81-/* T% EFI-=$/#$+8!
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J(#9%) FHR =$/#$+81-/*T%!<*1(481%&: *MB&+&') ($*+1OM"N&ESB, /) (&#16):"*:.:/&1/$-) 2!
P <<H =SS+ 81-1F TUR Y0 8IS+ (A& V& IBEH &) ($++1/$-) . 1¥<1B): .. &6 21K &HH) +#!
8'88&+1%,4& 8108, 8% &+()*++&: (SAS(IRS(A-=$/HS+81-/* TYIGHIS+!  )+#Y! 8'&&+I$+!
D U2IP)<<HH%IRET! #)%A8H1-*08% IR &I=Y QA< PHE+ &) ($*+/S$-') .21 ;" IPRI&(&H!
=$IHS+81-1* TUR% &S+ (4&1%. +(4&%$% <! (48 FBRABCEHE-) . 2!

|

SIAY/SH)(&I*=1)-$IS( (I SHE&H(S<.1-S+H& Yol <11 *(&$+1()'8&(1<"*61 (4&1+&RIEUVEFFF
6&6-&'1/$-")'.CIR&!,&'<*6&H!)<<$+$(.1%8&/&: ($*+%6!)8)$+%6 (NIBIB66*-$/$a&#! 19ORH /SN
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$66*-$/$a$+8!'&:*6-$+)+(/.1&0, &%%EHC! ='$<SEHC!) MNBER(H!_&282!,*/.45%(SMBHRP5N
()88&H 1, *(&$+!()'B&(%!*+1)+1),* '$)(&16)8+&($:1-&)H#!)<<$+$(.I'&%6$+2! P*6&L&E, (%!
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80, *%&H (*(4&I&+($'&IOMEE /) (&FH6):*:./&IS-") 21"<(&'T*  Ip+1=-)($+CI+*+-$+#$+8!
1$-')".16&6-& '%!) &) &6*A&HIS+16=/($,/&IR)%641%(&, % 21548+ &($:)/1.CI('=81/$8) +#%! (*1(4&/!
H(ESH, &< &H(B)/].I'&B)SH) HHL)+-&I'& AL EHI&B(A& - 1 &J=($+8) (A&I&H(' &I, * (&+1*<<!
(A81%*/$HI%=, ¥ (1=%S$*BIH&+) (='$+81(4&!, *(&$+!(*I'&/&) Yo& - *=+#1%, &:$&Y62154& &/=&+(!
)+1-&123K1)6, IS<BEH!)+HH-) HHEHI<F14$84 NA*=84, =(1%E&>=&+:$+8CIRA$: 4111, &'<+E&HI*+]
1//=6$+)!D$P&>CIM&O(PE&>CI*17$P&>196196(8&6%2)!
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O+'$:468+(1$%1:)/:=/)(&1) %!, *Ao&/&: ($*+!<'&>=8+:.1*<1&):41-) *#&I<'*614$841(4'*=84,=(!
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068/&:($*+1<'&>=&+:.CI<*61/&<(1(*I'$84(1_G!(*IEB\RTF 1"$'%(1)((&6, (1) (Y6 " HS VBRI & ($*+!
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%G, = HHOb =< HBIF'1/$-) 21D+&), H(&H($)/I'€) %+ $UA)(1(4&I&O*:.:/$:1-$IM
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AYS)+HIFZ[ -"8'1% I(*I(&Y%(I$<N)!,'$6)".1)6$+&I$%!4&/, <=/1<*1-$*):($AS(.CI(4*=84IR&IH#S$#!I+*(1
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L+ HHS(S+H (HZAI<)6S/.IA)'S)+HYCIRE!)/%*1 (8Y6(&H1)!6&6-&' 1<) (*()/]. SV ($+:(!
6):*:.:/&1<)6$/.2 15ARIEDG&E-&'16): /&  BIFUU -/'& I%$6$/)' L. 1#$%,1).%1)*6)($:1)+#!
44% A%-$:1%6BHE):4)$+9%61) ((A&I<$'Vo(1)+HH%6& *+#1)6S+1): ! *UB($*+06!)HHS+HEEHISYo!) +!
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M&A& (48/8%%C(A8%68&)6*/8:=1&Y6\H8E*+ Yo HERUNEES:)/1%68 $&Y6I*<I$+4$-$(*' Vbl *=/#1-&)
BH&H ($<B&HI<WBIHSYBOEH & ($*+!*+1(4$%!+&RV/$-") . *<IEUVCFFRA.) (&#!
6):":.:/&%2! |
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4%8B9"4%1)9' 3}
| L+ HHS(SH (*IPSH) ($+81(4&I+&RV/$-") *<IEUVCFFI6):"*: . /&% %* &'<* 6 &H#!
%0&/&: ($*+%61*<I(4&!/)-XYIUGNBRIBREIB) "% /&!1/$-')".1)8)$+Yo(I* A& ZF !, "*(&$+%6I*<!
-$*6&HS:)1$+(&'&Y0(!_Y&&ISMERERI5A&%E!()'8&(%!)'&!) %% :$)(EHIRS(41)IRSH&E!') +8&I*<!
S$H/*BB)/1)+HIH $%8)Yo&I<=+:($*+06!_A)/$H)(&H(4'*=8418&+&($:16&(4*#% Cl-=(|RAASGA
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<='(4&' RN, 196(=#$&%2!b+&1&0)6,/&I*<1)!, *6$%$+81%&/&: ($*+C1)8)$+%(13)%[C!$%!%4*R +

&R 21

AfAGM1 CARD9 CrNleB HsHat LDHA RNAP elo
AfGNA1 Cas9 CSF1R HsOGT Mgat5 RNAP holo
AfNMT1 Cas9 + gRNA CTSB HTRA1 MICB RNAP holo-Bt
AfRhol CDB456 DnaK HXK2 PARP-1 TNFRSF4
AfUAP1 ClpB EED IKBKE PatoxG TNFSF12
Bcl11A ClpB + ATP GacA IKKB PD-L1 USP2a
Beclin-1 Cre HIPK2 IL-17RA RNAP core USP9x
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(8 HI61%=141)%613) VR AS: A1 +8: RU6V6) |- SH+=1/8$:1) SAYBK!'R): A& *BS+&+:81)%%!
(H061<*188+&($:16)+$,=/) ($-F6 " HSIRHH 6 HSHMB(2!; &) =% 81 *<1*='1/) X180, &' ($I68I$+!=06$-+8!
(A5%!, (&S +CI)+#1(A&) (8t ()/1-&+ &<B(Yol* < BBERLEI&I:*+(*1])-1 &IBE+GIEHS($+81(*H/CI1)
BI<FBEHIY8&:($*+961=06$+81(481GY CHFFI6&6-81/5-)'.1)8)$+96(I'&*6-5+)+(13)%[!, *(&$+2
ID="106()+#) #1068/ &: ($++1 (5 1S+ =HEH(ARIG+=-)($*+ <1881, *(&$+IRS(4)!
)88I&0:8Y60%1<1. &)0b(IKM"I(H1-/*T1*+ 0 £5H+=2/&%:1): SHIS+(8):($*+ %21 11( &% (&HIRAK (A&
(A5%1%() (8:8.1%1%6=<<$:$&+(!(*1-/*T1, *(&G+ HI/B =2/ &*(SH&I-) H#ISH(&):($-+ %l
&I<FBS+8! %" HSUIRESH(.1968/&: ($*+%6!) B)BRCI-*(4IRS(4) +HIRS(4*=(1$(%!+) (PA&IB=$#&!

KM"!_8KM" 1%=-0%(")(&!,'&:*6, /&0&BHA&I%&I&:($988)$+%(13)%6[!%4*REH&+'S:46&+(1 '

! ZF



A
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J ( HY%0)FHWV, XP&/&: ($*+'*+'3)%[')/*+&')+¢AV6)<I¥$(4' '&NF6,/&08HB=SHEIKM" | $&IHE&H!)!
+=6-8'1*<14$84/.1&1)(&H!$S-)'.16&6-&'%2] V>IP('=:(='&%!:*" &% *+#$+8](*(4896818+'$:4&H!
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548! *+%&+%=%!%&>=&+ &I*<!(4&I&+'$: A&H-)' *H&Y6!4) Yol +*1*- AS*= QR+ #&H!
QQIB*($<!_(*16$6%:1)1?7"DI%&>=& HRAS:41$%!' &>=$ &#!<*'13)%[ItIBKM"I-$+#34 8 1
6,186&+()'S(|(*(A&IB=SHRIKM"I$+:/=HEHIS+1*+ &I*<I (481 Y68 &: ($*+!:*+#$($*+%2!54=06CIR&!
(4*=84(1(A&! ST &ISAH#1*<|(A8Y68>=8&+: &Y XI&+'$:46&+(IR) %o +* (1S T/ H=&! (*1#$'&NIOM"
H(ESH-SHHSHBISH(&): (5749621 11%. +(4&%$a&H!) <&RIAS(%!<'*6! (4SUPHELERBBHA!
$%0 (") +%!$%*68 YBRCQEM>SAHFR, CQEM>CC 1=%$+8196*/$#!,4)%&!, &, ($#&!%. +(4&%$%2)!
N&) TIS+4$-$($*+!R)%!*-%& AGH!) IOM"1:/&)A)8&!)%%).)+#IR&) TI-$+#$+8!_+GFIVDINR)%!
6&)%="8H1=%$+8I</=+'&%:&+:&!,*/)'$a) (STHREA& CIR&!/) (&' (8&%6 (&1 %MER(48.%4&!

%6, *=+#961)8)$+9%6(1;0Y C1)I<=06$*+1, *(&$+1*<13) 06[|R$(4!(4&!"?b; O3G! )+ BEUH! $%!

1),)-1&1*<19%, &:$<$:)//.1*+A& ($+81. (*U$+85+(*1(4.6$+&!-) %686 2I5R*16*/8:=/&%6!<'*61 (4&!



3)%6[1%8/&: ($*CDBM>K*RM&E ! 5%&IE: )+#CQEM>S*RN#"$8. 5%&!Y (' C19%4*REHI6*#8%(!

1B & &HH&H(1S+AS-B($*+*<I(ABUBIB+A& VS +1-.1;0Y Do " #S% &HHA(* I UF 11 $+4$-$($++1*<!

31 5I*+A&'YS$*+ 215459%!I$+#$:) (896!(4) (| (4&Y6&!*6, *=+#%16).1$+(&'<& &IR$(4!3) %[ !-$+#$+8!(*!
)1()'8&(1IOM"19%6$(&2!B+<*(=+)(&/.C!(A&I&<<&: (\IERBISHE+*(1*-06& ACHIS+1:&//1:=/(='&!

)%96). %21 7*RE&A&'CI(A$%!"&%=/(1%($//1A)/$#) (8Y6!1*="1)-$/$(.1(*, &' <*'61%6&/&: ($*+%6I<*'I-$+#E& %l (*])

H(ESHRS(AH)(PAGI+=1/8$:1): $H#) <<S+$(1<"*61) OB H&H/$-') .21 |

J(#9%)FHQI58%6($+816):*:.:/8%6!<"*613)%6[1%6&IGH 1< 1$+4$-$($+1*<1:OY1): (SAFR2H
L)%l &</ & (1962421 < I (4' 8 &N (&:A+$:)/1'&, /) (&%), &' <6 &HI*+106) 6 8H) .
!



FHM)7%9%)/4'0$&)0$)3'08% 19I'Y8B0#4"$4)B#04% '$&,);&'$()4A%) & %6 % %6t"4'0%)
FOGPQGBY683%#)8"/#0/L/9%)9'3#"#L)

? b+ &IR&IA)HI*="IE+1&+&($*+ EUVCFRB&E-&'16):"*:../&1/$-") .1 114) +#CI11=06&H!

B, &'<HB! YoMY& MR/ & ($*+0bI+1)1+=6-&'1*<! "*(&$+1()'8&(%2!D*%(1*<1(48%6&!()'8&(%!R&'&!
EASHEH- I (A8) )V HEE$S:!)-%21 TSBAISBA(8H&0)6,/&Y%1*<!, (&MY &I%A*R +!$+15)-/&IE2Y

Targets Biomedical relevance Collaborating lab
Abl, Brk, PD-1/PD-L1, B7H4, Hck cancer Markus Seeliger
CypD necrosis Markus Seeliger
ApoE?2/3/4 Alzheimer's Brad Hyman
CARD9, TRIM62, CTD IBD Ramnik Xavier
NS5, NS3 Dengue Priscilla Yang
Zika E Zika Priscilla Yang
HAT, DESC1 influenza Donald Ingber
ClpP1P2, CIpC, ClpX Mtb proteasome Fred Goldberg
PrP human prion protein Stuart Schreiber
BAF, SSX cancer Cigall Kadoch
Cas9, BE3 genome editing
PCSK9 cholesterol homeostasis

1<"39%)FHB™ (&$+!()' 8&(YRAS:41%8&/&: ($*+ %0 RE&'&!, &' << 6&H!*- 2!

| P&/&:($*+%!1*+106*6&1*<1(48%6&), *(&$+%6!%A*REHIS+S($)/1.], *6$%$+8!'€%=/(%2!"I<&R!

&0)6,/8&%!)' &1#$%:=%%&H!-&FR2!

FHMMHC%9%/4'0$&)0$)[>7YT
54&123PWI!,*(&$+1,/).%61)1:'=:$)/1*/&1$+ILOLI'&B=/)($*+!)+#14)%!-8&+1%6(*+8].!

$6, /$:)(&H#1)%1)1()'8&(I<*1(4&), &=($:1$+(&' A&+($*+<*16)+.1. &) Yo lf2! T*R&A& CI#&%, &

BASHE+:8I(A)(IT+*T*=(IF IR+ &B=/) ($r+1*<1 (A&, *(&$+!/&)H#%%6! (*14)6)($:)//.*R&'ILOL!

J&A&IY!)HH (&) (1], '&A&H(1:) HS*A)Yo: =/)' 1H$Yo &) VRBI+*1066)//16*/ 8:=/ & HAS-S(* Yo *<!

23PW[I4)A&!-8&+IB)H&IS+(*1(4&),&=($:%62!54=0CIR&!,&'<*'6&H1%&I&: ($*+%!) )M+ (17$%

(88&#1?3PW[!=%%$+8!(4&!+&RIEU\NGEER. 16):"*:.:/&!/$-")" 1 (*1%&)":4!<*'| *(&+($)/!



S+ Y2IN&I*-%8 ARHIVEAR)/1<)BSISEII* <8+ $:A8H1-) *#8%61)<(8 1% EIBABHE2V 1 (4)(!

R)")+(8#1%.+(4&%$%!)+#1(896($+81*<1(4&1)%%*:$) (&#16):"*:.:/8%2!

J(;#%)FHGIK&%=/(%!<FBHSYBOGH & ($*+1*<! (A& EUV CFEB=&16):*:.:/&1/$-')".
A&'%=%!23P\D2Y:../8&%6IR$(4!))-&/%IR& &1%. +(48%$a&H) +# (&Y6(&H <*'1-$+#S$+8! (*123PW[I$+
%="<):&!,/)%6*+!'&%*+)+:&!)%%).%2!

!

119%.+(48%$a&H!)'&,'&%6&+() (SA&IV%&(1*<1B):"*: | &Yo):+" &Y% *+H#$+81 (X1 &+15: 4&#
) HH&I<)BSIS&Y6I< B (401 00&/&: ($++213+6, *=+H#Y%IR& &) (8Yo(&H-* (A< 1H#S' &: (1-$+#$+8! (*!
23PW[1)%!R&//I<*18= ($*+1*<! (4&!+) (SA& P3P W[HILEL *(&$+ N*(&$+$+(&'): ($*+1=%$+8!
%="<):&),/)%6*+'&%6*+)+:&! P?K 2Ih+/.1*+&1:%6 *=+#QNY -4#"$8CI%A*R&H!-$*):(SAS(.!
_A$8="8IE2] CIR$(4DBHUUIVDI<* 1#P6'=, ($*+1*<123PW[IILILKI$+ P?K 2! 7*R&A&'CIR&N)/%*
* 058 A&H!)B8'&8) ($*H<!(4&1:*6 *=+#! )(1(4&Y6&!*+&+(')($*+IR!T/1*(4&'1:*6 *=+#% R&'&!

$+):(PARIS+-*(A1-$+#S+81)+#1#S%'=, ($*+1)%9%6).%6!) (1:++:&+() (BXHFUYFIVD 2!



|
J(HY%)FHRI5&%($+8! (4&IDMIWIAI6):*:.:/&I$+  P2K1)%%).%6!<* 1#$%'=, ($*+1*<I(4&123PW[!t!
LOLK!, *(&$+ N*(&S+B+(&):($+21"*R&IP2KI'€Y%o, +06&IS+#$:) (8%61(4) (146, *=+H 1S ($*+!
;$+(&'<&'&%!R$(4!,'*(8J$*(&$+!-$+#$+82!!
FHMH7%9%/4'0$&)0$)4A%)6,J)/08B9Y6")

D)+.1 ,"*(&$+%! )'&! *66&"$)/1.1 JA)S)-/&! $+! 4584 Ne=)/$(.| _* &'[.| < /H&H! )+#!
&+a.6)($:)/1.1):(BA& 1 <*B6%CIRAS: 41 $%! ++A&+$&+(1<H! &'<H6$+81)!/)8&I+=6-&'| UHSUI& (
008/&: ($*+%6! RS(AHEE -$*/85:)/1&0, &' ($%6&I*+I&A&' | *(&+($)/1()'8&(2! T*R&A&'C! (4R&R)!
+=6-&'1*<!,"*(&$+! ()'8&(%! (4)(1)'&! +*(1)::8%%$-/&! $+1)! '&:*6-$+)+(C! -$*/*8%:)//.! '&/&A)+(!
%()(&! #=&! (*! (4&! '&>=$'&6&+(! <*'| +)(BA&INGN&! &+AS*+68&+(%C! *<):(*%C! *1 -$+#$+8!
) (+&'%2! 548%&! ()'8&(%! +*+&(4&I&Y6%! )+ -&! A& A)=)-/&! (X! %:'&&+! < BB =/&!
6%#=/)(*%2! b+&!1%=:41()'8&(1 $%! "l _Pn1dPMA C!)IUE! B&B)H)/(*+!,*(&S$+! *6,/&0! (4)(! $%!
6=() (&#! $+! UEFQ! *<! 4=6)+! :)+:&'%! Ef2] 54$%! +=:/&*%*6&! '&6*#&/$+86,/8&0! $%!
$6,/5:)(&%H1)%! (4&1%$+BIGAL 1*<1%.+*A$)/1%)'*6) VolE!) +#16)/$8+)+(I'4)-#*$#I(=6*  %Kef2!

5*8&(4& IR$(417*<213$8)//I\W)H*:4X%6!/)-1 114) A& -&&+1%&)  4$+81<*1966)//16*/8:=/&)-$+#E&' V! (*]



(A$%! $6, % ()+(1 ¥+ "*(&S$+! *6,/802! P=:41 %6 *=+#%0| R*=/#! "*ASH&! =06&<=/! (**/%! <*'| (4&/
Oo(=H.1*<1(4&):*6,/&0X %!/ 8&Y6!$+H$Y%8) Y& WG R

ANSYOISH():()-1&! (1% () +H) H#! ()'B&(N)%&HY:' &&A$+8!,* &H="8& VoI H#=8&) (*] (4&)/$6S(&H!
)6*=+(%!*<1:%6,/&0! (4)(1)+!-&! ,='$<$&H! <*6! ($%%=&! :=/(='&C!)%!'&:*6-$+)+(1%.%(&6%! )'&!
$HY%=<<B:B&H(I <*'| HEISA&'S+B! -$*/*8%:)/1.] '&I&A)+(! <*6%! *<! (4&! *6,/&021*OSEHo)(
4&(&*B&+&SB(.! )+ %$a’! QA&+ (48! %=-=+$(%! ) +&! )'&! #$<<$:=/(! (*! ,='SN)THLYBE(
%' 8&&+$+8! R*=/#! -&! #$<<$:=/(1 )+ +*(| +&:&%%)'S/.| $&/H! -$+#&'%! (¥ +)($A&! <*'6%! *<! (4&/!
*6,/802! 3&IIN) V&AL A&+*(.,$:! )%%6).%! )'&! *0%6%$-/&! -=(! R*=/#! +*(1 %&/&: (! B F=+#%!
(4)(1#$'8:(/.1&+8)8&! (4&!:%6,/1&021"HS Yo &YBRI&: ($*+%0!=0$+81) IRM“#&H#!/$-)'. CI4*R&A&'C!
Vod*=/#1-&1)-1&! (*I*A&"*68&! (A&Y6&!: 4)/I&+B&YC) %! %=41%&/&:($*+%6! )+ &A)/=)(&! (4*=%6)+H%p! *<
1$-').] 6&6-&'%! RAS/&! '&>=$'$+8! *+1.] 6$:%876%! *<! ()'B&(! ,*(&$+ 2IN&! ,&'<*6E&H!
08/ &: ($H+Y61*+1&+($'&!: M6, /808Y0|$Y6*)) (81 <*61:&/11].%)(81 (4) (14)H -8 &+1$Y6*)) (8F1=%$+8!)+!
7" N)88&H!;""ZU9I%=-=+$(2!548%&1%8/&: ($*+%IR&'&!:*6,) & (*I)!, =/ [#*R+1*+I7"1-&)#%!*<|
+HYEA&! [.%)(&! _<"*6! :&/1%! +*(1 ()+%<&:(&H! RS(ABBEH! " ZU9 "I (*1 8$A&! =%! )! :/&)+&']
)%E&I$H+&! <*1 (4&) %&/E&:($*+!_"$8="&I E2H 2!154&! 5KBB! <)6$/.1 *<! -)'*#&Y5! &+'$:48&#! %(*+8/.C!
)HHY*B&I*<I (4&%&I6): . /&YIR&'&1%. +(4&%$a&H!) +#1)' &)R)$($+81<="(4& (&Y6($+82!

|



J(H%)FHRIP&/&: ($*+1*<I (48 EUV (HREFE | 6):'*:.:/&!/$-')'.!A%2!(4&!;"A!:*G,I&O%)!SR*!

))1&/1%& & ($H+%6IR& &I'=+1)8)$+06(1:&/1%] () +%<&: (&H ROIYBBEH!;""ZUQ) +#1+)EA&!
:&11%2154818+'$:46&+(1A)/=8Y61<"*61(4&!+)EA&I%E&/&: ($*+IR)%61%=-("): (&H#!<"*61(4&IA)/=8%6!<'*6!
(A8.1'8)/1%&/&: ($++! (1. S&IH (A&I(IF-*A&2IK&, ' &Y%68+() (BA&IVH('=:(=' &Y *<1:*6 *=+#%p!

KR * BB (K &+ $:A&H!-) HHE&YH!) &1)/Y6*1%64*R + 2!

)

)



FIOF'&/;&&8'0$ )'$1)0;4900?)

| DA&I(4&!*="%&!*<16.18)#=)(&IR* TI1! &'<*B&H! Y"HSYoRUB+B(.196&/&: ($*+061*+1*A&!
*AG)A=+H#EH!, &S+ () B&(URS(AF="I(R*IOM" N&6,/)(&H#16):'*:../&I$-)'$&Y%  2IN*6]
(48.%8.180,& ' $6&+ (Yo RE+EH16)+.1/&Y%o%*+% 280A)/$H#) (&#! (4) ((A&HENB&+&) ($*+ EUVCFF!
6&6-816)::.:/&1/$-").1:)+1-&I=%6&H1)%!)106*=" &I*<I+&RI-$*): (BA&!*6, *=+#96C!)%!%4*R+!
(4=841(4&1%.+(4&%$%!)+#!) %% 8YHBREIS+AS-$(* WUTA*REH! (4) (1S (1$%!, *%%e$-/&! (*!

&' <F61%68/&: ($*+9%!*+1()'8&(%! (4) (IR*=/#1-&IHS<<$:=/(1(*1$+(&"*8) (&!$+!6*'&1%() +#) #!

()'8&( N)%&H*'1 48+*(.,$:1%:'&&+$+816&(4*#I6CI%=:41)%!,*(&S+%!RS(4!+)(SA&IIM 1) <<$+$(.1*'
*6,/808%6!(4) (1) &!$+():()- /&I(*I'&:*6-$+)+(1&0, &Y% +HHB($*+)/1%8&/&: ($*+06C1%=:41)%!*+!
23PW[I*IPPCCI4)A&I%A*R+1&+'$:48#1%,8:$&%!(4)(IR)")+(1<="(4& 1% (=#.) (*1%8&$<! (4&%&!
L) HHEYLH Yo, *HH (1-4) | <BHEISH+AS-S (VoA (A!'&B) HI(*], ='%o=F+ B HHS(S*+)/!, * (&$+!
()'8&(%C!, *8'€ Y6 -& 8+16*#&Yo(Cl-=(1+*(H=Q) ) T*<I&<<* (/A& | D*T!)+#"/&0!
28(&'%*+CI(R*! *=+88'18)#=) (&% (=H&+(%!$+!(4&ILS=18"=, Cl:*+($+=&I(*I<*/[*R1=, /&) #%! <6
0" HSUBORIE: ($*+061*+1(4$%/$-") 1(4) (11!, &'<FBEHI*+1,*(&$+%61%=:41)%1;: O YB92!1 +!
JHHSE*+C180,& ' $6&+(%!)'&):="&+(/.|1=+#E&'R) . (*1%.+(4&%$a&A)BR+&') ($*+CIVZFCRFF
68&6-8'16)::.:/&1/$-)".1(4) (IR&IA* &IRS//1-&))'$:4106*="&I*<1-$*): (BA&I*6, *=+#061$+!

(48..8)'%!(*1:*68&2!



FIE) a%$%#"9)B#040/09)=0#)"=="$'4L)&%9%/4'0$&

!
J(H9%)FHIDA&)NR*T</FRIFI)<<$+$(.1968/&: ($*+%6 1+ IMEIB, /) (&#16):"*:.:/&1/$-') $8%!
<FL-$+H& %) (*1$66*-$/$a’&H!, *(&$+U02!

|

S6"6'+8#.(&6M#

O, &HFF<IL*$+#16$::&+('$<=8& (=-&%!_G2UI6L 1)-BY8 1&(16)8+&($:!'):T!
_54&'6*"$%4& IR&'&I=%&HI<*'1)//|(4&!* &')($*+VHRAI6)8+&($:1-&)#% 21" I1%*/=($*+%IR&'&!
4B/ 8HHIS R I1$+:=-) ($*+ %I R& &I *+#=:(8&HIAS) %SHER) %61 () ($+1*+1)($/()-/&) (=-&!
*()(FC! %=:4(4)(I(A&I(*, *<I(48&16$: 8+ ('$<=8&! (=-&I+&A&'|(*=:4&%5 (4&I%*/=($*+ 21+ 1(4&!
-&)HIR)%A$+80&/=($*+1%(& %C!)<(&NEF*A)/I*<I(4&1%= &'+)()+(*+!(4&16)8+&($:!"): T!
(4&1-8)HUIR& &' &Y=, &+HEHIS+(4&I+&O(!,* ($*+1*<IR)%A$+8d&/=($+81%6%/=($*+) +#!

()+%<&"&H(*N)+&R!16$:*:&+('$<=8&!(=-&[*|6$+$6Sa&!:*+()6$+)($*+2!

Z



B'(&(<(8M

A*1) I 7SYN)8B&H!, *(&$+CIEUL,LI*<19. +)-&)#9%! F6)8!1%6%/)($*+!)+#12=//#*R+C!
GFGFY9'IR&'&!R)%4&#IR$(4IEOYFF!,LI?2;P5!_UFI6DI%*#$=6!,4*%,4)(&!, 7'H2FC!YFF!6D!
M)3/CIF2FGq!5R&BEFC! fIUIBDIO55I4#&, &+#$+81*+IRA&(A&1(4&)() S&B = 8# &#=:$+8
-=<<&2UNIF! 81*<(4&), *(&$+R) VaHS/=(&#I$+(*IY FF1,L17:P5!)+&+:=-)(8# R$(4! (4&!-&)#%!
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90-99% yield
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' 2.53.0 g of MN*:CIMN6*:1)6$+*1): $#IR& & 1#$%Y6* A&+ ($</=*"*):&($:1):$#!_GU!

6L 21"<(&'1%($"$+81<*1*+&14*="1) (IK5! (4&!%*/A&+(IR)%!' &B6*A&H!-.I'*() 1&A),*') ($*+2!54&!
'&9%=/($+8!,*#=:(1R)%!#$%%*/A&H#I$+I57 ) +#IR)(&'_GIGCIEFF!I6L IR$(4!1%*#$=6!:)"-*+)(&!_Y!
&>2"1)('F32Diallyl dicarbonate (1.5 eq.) was added dropveisd the solution stirred for 2 hr at

room temperature. The THF was removed by rotary evaporation. The aqueous solution was
washed with diethyl ether (100 mL), then acidified (10% HCI, ~ 15mL) and extraxtie ethy!
acetate (3 x 100 mL). The combined organic layers were extracted withdsrateyith

anhydrous sodium sulfate, and concentrated by rotary evaporation to yibi/th€!MN6*:!

product as either a white solid or pale viscous oil, 9% yield.



2.7.6 High-resolution mass spectrometry data for macrocycles from IDE selection.

compound calculated observed
DJPM-cis 836.4341 836.4372
DJPM-trans 836.4341 836.4372
DJPM-amide 749.3657 749.3664
DJPR-cis 760.4028 760.4054
DJPR-trans 760.4028 760.4067
DJLysM 806.4236 806.4258
DJQR-cis 772.4028 772.4033
DJQR-trans 772.4028 772.4058
DJIR-cis 904.4215 904.4231
DJIR-trans 904.4215 904.4254
CODVV-cis 785.3981 785.3973
CODVV-trans 785.3981 785.4003
DJPI-cis 836.4341 836.4368
DJPI-trans 836.4341 836.4356

VC
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