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Title: Designed Endocytosis Inducing Proteins Degrade
Targets and Amplify Signals
Supplementary Figs 1-16 contain full scan of gels ran in this study. Supplementary Figs 16-23
contain additional data figures to support the main figures. Supplementary Table 1-4 contain
sequence information of the designs.

Supplement Figure 1. Full scan for Figure 2b
Supplement Figure 2. Full scan for Figure 2c (left)
Supplement Figure 3. Full scan for Figure 2d (right)
Supplement Figure 4. Full scan for Figure 2e
Supplement Figure 5. Full scan for Figure 2d(left),2f(left) and Extended Data Fig. 6b
Supplement Figure 6. Full scan for Figure 2f(right)
Supplement Figure 7. Full scan for Figure 2h
Supplement Figure 8. Full scan for Extended Data Fig. 6a
Supplement Figure 9. Full scan for Extended Data Fig. 6c
Supplement Figure 10. Full scan for Extended Data Fig. 10
Supplement Figure 11. Full scan for Extended Data Fig. 11(left)
Supplement Figure 12. Full scan for Extended Data Fig. 11(right)
Supplement Figure 13. Full scan for Extended Data Fig. 12a
Supplement Figure 14. Full scan for Extended Data Fig. 12b
Supplement Figure 15. Full scan for Extended Data Fig. 12c
Supplement Figure 16. Full scan for Extended Data Fig. 15
Supplement Figure 17. Flow cytometry gating strategy (representative)
Supplement Figure 18. Confocal imaging of co-localization of EndoTag with lysosome
Supplement Figure 19. Epitope verification using N-linked glycan screen of
computational designed Sortilin binder Sort_EndoTag using Yeast Display
Supplement Figure 20. EGFR degradation with EndoTag interface knockout scaffolds
Supplement Figure 21. IGF-2R expression level and degradation capacity across cell
lines
Supplement Figure 22. Validation of knockout of TfR or sortilin in HeLa cells
Supplement Figure 23. ASGPR trimer formation mechanism of AS_EndoTag
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Supplement Figure 1. Full scan for Figure 2b

Annotations for each lane (left to right):

1:Untreated, 2:EGFRmb, 3:AS_EndoTag-EGFRn,

4:EGFRn-AS_EndoTag, 5:EGFRn-AS_EndoTag2C, 6:EGFRn-AS_EndoTag3C



Supplement Figure 2. Full scan for Figure 2c (left)

Annotations for each lane:

1:Untreated, 2:EGFRmb, 3:EGFRmb-TfR_EndoTag

Supplement Figure 3. Full scan for Figure 2d (right)

Annotations for each lane:

1:Untreated, 2:EGFRmb, 3:EGFRmb-Sort_EndoTag



Supplement Figure 4. Full scan for Figure 2e

Annotations for each lane:

1:Untreated, 2:EGFRn, 3:EGFRn-IGF_EndoTag1,

4:Ctx, 5:Ctx-IGF_EndoTag1, 6:Ctx-M6pn



Supplement Figure 5. Full scan for Figure 2d(left),2f(left) and Extended Data Fig. 6b.

Annotations for each lane:

1:Untreated, 2:EGFRmb, 3:EGFRn-IGF_EndoTag1, 4:EGFRn-IGF_EndoTag2

5:EGFRn-IGF_EndoTag4, 8:EGFRn-Sort_EndoTag

9:Untreated, 10:EGFRnmb, 11:EGFRn-IGF_EndoTag1, 12:EGFRn-IGF_EndoTag2

13:EGFRn-IGF_EndoTag4, 14:EGFRn-Sort_EndoTag

The blue block is cropped for Fig.2d. The left black block is cropped for Fig.2f. The right black
block is for Fig.2e and Extended Data Fig.6b

Supplement Figure 6. Full scan for Figure 2f(right)

Annotations for each lane:

1:Untreated, 2:EGFRmb, 3:EGFRmb-IGF_EndoTag2



Supplement Figure 7. Full scan for Figure 2h

Annotations for each lane:

1:Untreated, 2:Atz, 3:Atz-IGF_EndoTag1, 4:Atz-IGF_EndoTag2, 5:Atz-IGF_EndoTag4



Supplement Figure 8. Full scan for Extended Data Fig. 6a

Annotations for each lane:

1:Untreated, 2:10nM Ctx, 3:10nM Ctx-IGF_EndoTag1

4:100nM Ctx, 5:100nM Ctx-IGF_EndoTag1



Supplement Figure 9. Full scan for Extended Data Fig. 6c

Annotations for each lane:

1:Untreated, 2:CTLA4mb, 3:CTLA4mb-IGF_EndoTag1, 4:IGF_EndoTag1-CTLA4mb



Supplement Figure 10. Full scan for Extended Data Fig. 10

Annotations for each lane:

1:Untreated, 2:EGFRnmb, 3:EGFRn-IGF_EndoTag2, 4:EGFRn-IGF_EndoTagKO

5:EGFRn-Sort_EndoTag, 6:EGFRn-Sort_EndoTagKO



Supplement Figure 11. Full scan for Extended Data Fig. 11(left)

Annotations for each lane:

1:Untreated, 2:TfR KO



Supplement Figure 12. Full scan for Extended Data Fig. 11(right)

Annotations for each lane:

1:Untreated, 2:Sortilin KO

Supplement Figure 13. Full scan for Extended Data Fig. 12a

Annotations for each lane:

1:UMRC2, 2:HeLa, 3:HEPG2, 4:U87MG, 5:A431, 6:A549, 7:NCI H1666, 8:K562



Supplement Figure 14. Full scan for Extended Data Fig. 12b

Annotations for each lane:

1:Untreated, 2:EGFRnmb, 3:EGFRn-IGF_EndoTag1

Supplement Figure 15. Full scan for Extended Data Fig. 12c

Annotations for each lane:

1:Untreated, 2:EGFRnmb, 3:EGFRn-IGF_EndoTag1



Supplement Figure 16. Full scan for Extended Data Fig. 15

Annotations for each lane: 1-3 different mice from Isotype treatment group; 4-6 different mice
from Atz treatment group; 7-9 different mice from Atz-EndoTag3 treatment group; 10-12 different
mice from Atz-EndoTag4 treatment group.

Supplement Figure 17. Flow cytometry gating strategy (representative)



Supplement Figure 18. Confocal imaging of co-localization of EndoTag with lysosome. a,
500nM Sort_EndoTag was incubated with U-251MG cells for 24h. b, 500nM TfR_EndoTag was
incubated with U-251MG cells for 24h. c, 500nM AS_EndoTags were incubated with Hep3B
cells for 24h. For a-c, the lysosome was labelled by AF488-Lysotracker. All EndoTags were
labelled with AF647. Representative images of three replicated samples. The scale bar
indicates 20 µm for a-c.



Supplement Figure 19. Epitope verification using N-linked glycan screen of
computational designed Sortilin binder Sort_EndoTag using Yeast Display. a, 400 nM
human ECD SORT-1. b, 400 nM mouse ECD SORT-1. c, 1000 nM NN-0975. d, 1000 nM
NN-0979. e, 1000 nM NN-0981. f, 1000 nM NN-0977.



Supplement Figure 20. EGFR degradation with EndoTag interface knockout scaffolds.
Western blot analysis of total EGFR levels in Hela WT cells after treatment with 200 nM EGFRn,
EGFRn-Sort_EndoTag/EGFRn-Sort_EndoTagKO or
EGFRn-IGF_EndoTag2/EGFRn-IGF_EndoTag2KO for 48h. The Western blot plot is
representative of three independently replicated samples.



Supplement Figure 21. IGF-2R expression level and degradation capacity across cell
lines. a, Scanning of IGF-2R level across multiple cancer cell lines. b, Western blot analysis of
total EGFR levels in A431 WT cells after treatment with 200 nM EGFRn or
EGFRn-IGF_EndoTag1 compared to untreated group. c, Western blot analysis of total EGFR
levels in A549 WT cells after treatment with 200 nM EGFRn or EGFRn-IGF_EndoTag1
compared to untreated group. The Western blot plots are representative of three independently
replicated samples.



Supplement Figure 22. Validation of knockout of TfR or sortilin in HeLa cells. Western blot
analysis of total TfR level or Sortilin in Hela cells with/without knockout of individual gene. The
Western blot plots are representative of three independently replicated samples.

Supplement Figure 23. ASGPR trimer formation mechanism of AS_EndoTag. SEC traces
of ASGPR, AS_EndoTag-3C or mixture of AS_EndoTag-3C with ASGPR at 3:1 ratio. ASGPR
protein (28.4 kDa) at 1uM concentration was incubated with 3uM AS_EndoTag-3C for 30min
and ran through ÄKTA SEC protein purification system using S200 16/90 column.



Supplement Table 1. IGF_EndoTag sequences

ID Sequence

D6mb TERRVIQVLEQILEDEDPEVVEKMLEILLEILEEAGDPARKLVEEILRVVRKNLEEARELVRRLS

D11mb MVDARLLLLIWEAKELLERGNPEEARKVLEEAREIAERNNNEELLKELEVLLEKLE

IGF_EndoTag1 MVDARLLLLIWEAKELLERGNPEEARKVLEEAREIAERNNNEELLKELEVLLEKLEGGSTERRVIQV
LEQILEDEDPEVVEKMLEILLEILEEAGDPARKLVEEILRVVRKNLEEARELVRRLS

IGF_EndoTag2 MVEASLWLLIWDAGELVERGNPEEARKVLEEAREIAERNNREEFLKELEVLLEKLEGGSTERRVIQ
VLEQILEDEDPEVVEKMLEILLEILEEAGDPARKLVEEILRVVRKNLEEARELVRRLS

IGF_EndoTag3 MEEAQRLLEEWEFQERVDELARKYGERVKEVGRQIIQDPDPEVRRKMLDILERIYREAG

IGF_EndoTag4 MEEAQRLLLEWEAQEWADSQGEDAKRVKQVVQQILQDPDLEVQKKMLEILKRIYEEKG

Supplement Table 2. Sortilin_EndoTag sequences

ID Sequence

Sort_EndoTag SFLLKHAVRVIERLLEEGNVELAEKWVEQLKRLAHAQRDPEALRRAEELEEIVEELLE

Supplement Table 3. TfR_EndoTag sequences

ID Sequence

TfR_EndoTag KKFIKELLEQGYSKEETAIKVVQKFNVSVVVVTDDEEKAKEIAEYIKKNVPSATVVVYENLIVAKVES
HEESTKVWELAQKAY

Supplement Table 4. ASGPR_EndoTag sequences

ID Sequence

ASmb AAEEAIRRLKELNTPEAEDLIDFIETLLEKGVPEEEALRQAAALARRWGEPEAARVIEEALKSL

AScombo_1 AAEEAIRRLEELNTPEAEDLIDLIETLLWKGVPEEEALRKAAALTRRWGEPEAARGIEEALKSLS

AScombo_2 AAEEAIRRLEELNTPEAEHILVFIETLLWKGGPEEEALRKAAALVRRWGEPEAARVIEEALKSLS

AScombo_3 AAEEAIRRLEELNTPEAEDLVDLIETLLWKRKPEEEALRKAAALARRWGEPEAARVIEEALKSLS



AScombo_21 AAEEAIRRLKELNTPEAEDLLDFIETLLWKGRPEEEALRKAAALARRWGEPEAARVIEEALKSLS

AScombo_5 AAEEAIRRLNELNTPEAEDLHDFIETLLSKGKPEEEALRKAAALARRWGEPEAARVIEEALKSLS



Supplement Table 5. Highlighted quantitative proteomic analysis of significantly
downregulated proteins. H1975 cells were treated with EGFRn or EGFRn-IGF_EndoTag2 for
48h. The proteins were extracted and quantified with proteomic MS. The abundance for each
protein was quantified for each treatment group and was normalized to the untreated cells as
control group. The normalized relative abundance was shown in log2 scale. P values were
calculated by a two-tailed unpaired t-test with Welch’s correction. Data are the mean of three
biological replicates. Full data is available in the Source data file 1.

Index Gene ProteinID
log2(EGFRn/C

ontrol)
-Log10_pva

lue
log2(EGFRn-IGF_EndoTa

g2/Control)
-Log10_p
value

RNASET2 RNASET2 O00584 -0.8182627591
0.37598863

54 -1.006104591
0.459956
5076

RNASEH1 RNASEH1 O60930 -0.8608774694
0.60925685

52 -0.8969070696
0.6116116

473

EGFR EGFR P00533 0.1025100614
0.63241228

82 -1.070471242
3.046614

618

HMGN2 HMGN2 P05204 -0.9212149029
0.30876851

57 -0.8060847699
0.267541
4492

SDC1 SDC1 P18827 -0.7058607398
0.27002162

79 -0.7678699222
0.294367
8634

HBA1 HBA1 P69905 -1.858225974 1.75618735 -0.938129482
0.973294
9973

H1-1 H1-1 Q02539 -1.003662595
0.38164700

22 -0.9726845489
0.367682
7665

ATAD3B ATAD3B Q5T9A4 -1.195527326
0.41984686

28 -0.8229561787
0.277492
0165

MUC16 MUC16 Q8WXI7 -1.530303263
1.88059193

1 -0.7794132302
0.981993

189

BCL7B BCL7B Q9BQE9 -0.9979054003
0.82280178

75 -0.7908480878
0.616384
4182

QRSL1 QRSL1 Q9H0R6 -0.8580319901
1.11036807

3 -0.8157068092
0.618324
5412

CENPH CENPH Q9H3R5 -1.046874231
0.69416042

32 -0.8080982854
0.5380211

362

TMOD2 TMOD2 Q9NZR1 -1.855784561
1.36084360

3 -0.9724580788
0.738421
2447

SNX9 SNX9 Q9Y5X1 -1.061319261
0.35131437

96 -1.008354133
0.3311108

683




