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Selective protein degradation platforms have afforded new development opportunities for therapeutics and

tools for biological inquiry. The first lysosome targeting chimeras (LYTACs) targeted extracellular and

membrane proteins for degradation by bridging a target protein to an endogenous lysosome targeting

receptor, the cation-independent mannose-6-phosphate receptor (CI-M6PR). Here we developed LYTACs

that engage the asialoglycoprotein receptor (ASGPR), a liver-specific lysosomal targeting receptor, to

degrade membrane proteins in a tissue-specific manner. We conjugated antibody-based binders targeting

cell-surface proteins to a tri-GalNAc motif that engages ASGPR. The resulting LYTACs directed lysosome

trafficking of the bound targets and subsequent degradation. Degradation mediated by an EGFR-targeted

GalNAc-LYTAC resulted in significant functional effects on the downstream kinase signaling of EGFR

compared to canonical inhibition with a monoclonal antibody. Furthermore, we demonstrated that a small

target binder, a 3.4 kDa peptide, can be linked to a single tri-GalNAc ligand to degrade integrins and

significantly reduce cell proliferation. Site-specific chemical conjugation of one or two tri-GalNAc ligands to

antibody scaffolds improved the pharmacokinetic profile of GalNAc-LYTACs in vivo compared to non-specific

chemical conjugation. GalNAc-LYTACs represent an exciting new paradigm for cell-type restricted

degradation of proteins.
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"#$%&'%'! ()$) ! *+,-! J-! E7&$G%6+6! 38! ?$#;/)19:2 -! ) O! B%P" ,2+" -*20%*)" ,&%7" 89:.;<=>? ! .8 " "%7*$" ,&%7"
@ABC.%-&.>238#0"%("4&*3)"B%P.>238#0!"82%&D*"J*3"*3*0%-(/7(-*+&+",2+"5+*)"%("E($&%(-"0($D*-+&($"(1"B%P"
%("B%P.8 " "2$)"B%P.>238#0!"KO"F#I@Q.RCS.F:"+/*0%-2"(1"B%P"2$)"B%P.>238#0O"2$)"0230532%*)"$5E'*-"(1"
>238#0"3&J2$)+"/*-"2$%&'()4";I#H?!"!
!
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!
!
!
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B%P" B%P.>238#0"

Acquired: 
C:\...\Ctx.T2D

9970.0 58128.8 106287.6 154446.4 202605.2 250764.0

Mass (m/z)

1233.9
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TOF/TOFª Linear Spec #1=>SM5[BP = 75827.0, 1234]

75947.0547

151188.4844

50716.1367

101846.0547

64869.7070

Acquired: 
C:\...\GlcNac.T2D

9970 58129 106288 154447 202606 250765

Mass (m/z)

794.2
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TOF/TOFª Linear Spec #1=>SM5[BP = 87037.9, 794]

87320.9688

57729.5820

172191.0469
117286.9531
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H*/-*+*$%2%&D*"3&$*./3(%"7&+%(J-2E+"(1"9=<UA"0*33+"%-*2%*)",&%7"LM"$F"B%P"0($V5J2%*+"1(-"XY"7!"B($1(023"
E&0-(+0(/4" ,2+" 5+*)" %(" D&+523&6*" 0*33+" ;S&J!" WS?" 2$)" %7*" J-2/7+" ,*-*" J*$*-2%*)" 5+&$J" QE2J*Z!"KO"
[52$%&1&02%&($" (1" E*E'-2$*" =>SH" +&J$23+" 1-(E" 3&$*./3(%" $(-E23&6*)" %(" 5$%-*2%*)" 0*33+!"\235*+" 2-*" %7*"
2D*-2J*"(1"WM"0*33+"]":=F!""̂<"_M!MN`"^^<"_"M!ML`"^^^<"_"M!MML`"^^^^<"_"M!MMMLO")*%*-E&$*)"'4":%5)*$%a+"
%,(.%2&3*)"%.%*+%!"
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6+,&)1+&,-!) O"\&+523&62%&($"2$)"c52$%&1&02%&($"(1" I4+(%-20d*-" '4"0($1(023"E&0-(+0(/4"&E2J&$J"(1"9=<UA"
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c52$%&1&02%&($" (1" B2%7*/+&$" A" 20%&D&%4" 5+&$J" F2J&0" H*)" &$" 9=<UA" 0*33+" %-*2%*)" ,&%7" LM" $F" 0*%5P&E2'"
0($V5J2%*+"1(-"XY"7"(-"L"eF"IICF*"1(-"L"7!"2O"\&+523&62%&($"2$)"c52$%&1&02%&($"(1"#IQf"&$"9=<UA"0*33+"
%-*2%*)",&%7"LM"$F"0*%5P&E2'"0($V5J2%*+"1(-"XY"7"(-"L"eF"IICF*"1(-"L"7!"\235*+"2-*"%7*"2D*-2J*"(1"%7-**"
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"#$%&'%'! ()$) ! *+,- ! T-!E7&$G%6+6! 38! B$U;/)19:2 -! ) O! <%6" ,2+" -*20%*)" ,&%7" 89:.;<=>? ! .8 " "%7*$" ,&%7"
@ABC.%-&.>238#0"%("+4$%7*+&6*"<%6.>238#0!"82%&D*"J*3"*3*0%-(/7(-*+&+",2+"5+*)"%("E($&%(-"0($D*-+&($"(1"
<%6"%("<%6.8 " "2$)"<%6.>238#0!"KO"F#I@Q.RCS.F:"+/*0%-2"(1"<%6"2$)"<%6.>238#0O"2$)"0230532%*)"$5E'*-"
(1">238#0"3&J2$)+"/*-"2$%&'()4";I#H?!"!
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Acquired: 
C:\...\Sample 17.5.T2D

9980.0 58146.6 106313.2 154479.8 202646.4 250813.0

Mass (m/z)
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TOF/TOFª Linear Spec #1=>SM5[BP = 84886.7, 289]

85534.5625

31215.6445

33125.4258

33493.9414

34787.4141
169215.9063

55339.3047

48830.5000

Acquired: 
C:\...\Sample 15.1.T2D

9980.0 58146.8 106313.6 154480.4 202647.2 250814.0

Mass (m/z)
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TOF/TOFª Linear Spec #1=>SM5[BP = 73674.3, 1622]

73928.1484

147212.4375

49518.4258

68096.7891 123860.265685591.546923226.3594
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<%6" <%6.>238#0"
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%-*2%E*$%+"1(-"W"7!"==#L"&+"&$035)*)"2+"2$"*2-34"*$)(+(E23"E2-d*-!"KR!\&+523&62%&($"(1"9=HW"&$"9=<>W"
0*33+"'4"0($1(023"E&0-(+0(/4"21%*-"LM"$F"/*-%565E2'"0($V5J2%*"%-*2%E*$%+"1(-"W"7!"==#L"&+"&$035)*)"2+"
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+*c5*$0*"(1"UU.E*-"<Q<"d$(%%&$!":*c5*$0*"&$"'35*"-*/-*+*$%+"%7*"'&$)&$J"3((/",&%7"%7*"&$%*J-&$"'&$)&$J"
)(E2&$"5$)*-3&$*)O"2$)"4*33(,"'-20d*%+"-*/-*+*$%")&+531&)*"'-&)J*+!"N.26&)(.I .$(-D23&$*",2+"&$0(-/(-2%*)"
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"#$%&'%'!()$) !*+,- !. . -!:&)176+6!38!6+$%;6C%2+8+2!23&45,)$+3&!38!$G%!$0+;/)19:2 !1+,)&'!$3!$G0%%!
'+88%0%&$!132)$+3&6!3&!2%$5#+D)K-!) O"R7*"/-(/(-%&($"(1"+&J$23"+**$"'*%,**$"%-&.>238#0.E()&1&*)";'35*?"
/*/%&)*+"2$)"/*/%&)*+"1-(E"%7*"+*c5*$0*"%72%"+7(53)"72D*"72-'(-*)"%7*"%-&.>238#0"3&J2$)"'5%",*-*"+**$"
5$E()&1&*)";J-24?!"@5*"%("%7*")&E*-"$2%5-*"(1"%7*"2$%&'()4O"NMg"(1"+&J$23"2+"E()&1&*)"&$)&02%*+"($*"+&%*"(1"
E()&1&02%&($"/*-"2$%&'()4"E(3*053*",7&3*"LMMg"(1"+&J$23"2+"E()&1&*)"+7(,+"%,("3&J2$)+"/*-"2$%&'()4"
E(3*053*!"KO"=R70@"+/*0%-2"(1"/*/%&)*+"+7(,&$J"+&%*.+/*0&1&0"3(023&62%&($"(1"%7*"%-&.>238#0"3&J2$)"&$"%7*"
:F#HR2J"+*c5*$0*!"8(%*O"hFi"-*/-*+*$%+"%7*"&$%20%"E2++"(1"%7*"E()&1&*)"/*/%&)*O"h>238#0i"+7(,+"%7*"
(P($&5E"&($"(1"2">238#0"-*+&)5*O"2$)"%7*"hF.>238#0;P?i"2$$(%2%&($+"+7(,"%7*"&$%20%"E2++"E&$5+"P"
$5E'*-"(1">238#0"E(&*%&*+!""
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"#$%&'%'!()$)!*+,-!.@ -!:&)176+6!38!6+$%;6C%2+8+2!23&45,)$+3&!38!$G%!$0+;/)19:2!1+,)&'!$3!$G0%%!
'+88%0%&$!132)$+3&6!3&!C%0$5U5D)K-!)Y"R7*"/-(/(-%&($"(1"+&J$23"+**$"'*%,**$"%-&.>238#0.E()&1&*)";'35*?"
/*/%&)*+"2$)"/*/%&)*+"1-(E"%7*"+*c5*$0*"%72%"+7(53)"72D*"72-'(-*)"%7*"%-&.>238#0"3&J2$)"'5%",*-*"+**$"
5$E()&1&*)";J-24?!"@5*"%("%7*")&E*-"$2%5-*"(1"%7*"2$%&'()4O"NMg"(1"+&J$23"2+"E()&1&*)"&$)&02%*+"($*"+&%*"(1"
E()&1&02%&($"/*-"2$%&'()4"E(3*053*",7&3*"LMMg"(1"+&J$23"2+"E()&1&*)"+7(,+"%,("3&J2$)+"/*-"2$%&'()4"
E(3*053*!"KY"=R70@"+/*0%-2"(1"/*/%&)*+"+7(,&$J"+&%*.+/*0&1&0"3(023&62%&($"(1"%7*"%-&.>238#0"3&J2$)"&$"%7*"
:F#HR2J"+*c5*$0*!"8(%*O"hFi"-*/-*+*$%+"%7*"&$%20%"E2++"(1"%7*"E()&1&*)"/*/%&)*O"h>238#0i"+7(,+"%7*"
(P($&5E"&($"(1"2">238#0"-*+&)5*O"2$)"%7*"hF.>238#0;P?i"2$$(%2%&($+"+7(,"%7*"&$%20%"E2++"E&$5+"P"
$5E'*-"(1">238#0"E(&*%&*+!""
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"#$%&'%'!()$) !*+,- !. J-!(50)K+1+$7!38!<=>:?;D%'+)$%'!'%,0)')$+3&!+&!A"BJN!2%116-") O"9=<UA"0*33+"
,*-*"%-*2%*)",&%7"LM"$F"B%P"0($V5J2%*+O"%7*$",2+7*)",&%7"<A:"U"%&E*+O"2$)",*-*"&$05'2%*)"&$"1-*+7"
E*)&2"1(-"GO"WXO"XY7!"=>SH"3*D*3+",*-*"E*2+5-*)"'4",*+%*-$"'3(%!"LMM"$JjE3"(1"=>S",2+"&$035)*)"2+"2"
0($%-(3!"KO"[52$%&1&02%&($"(1"=>SH"3*D*3+",&%7"2$)",&%7(5%",2+7.(11"1(33(,&$J"%-*2%E*$%",&%7"B%P"
0($V5J2%*+!"\235*+"2-*"%7*"2D*-2J*"(1"%7-**"&$)*/*$)*$%"*P/*-&E*$%+"]":=F!"^<"_"M!MN`"^^<"_"M!ML`"^^^<"
_"M!MML`"^^^^<"_"M!MMMLO")*%*-E&$*)"'4":%5)*$%a+"%,(.%2&3*)"%.%*+%!"
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