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Supplementary Table 1. Quantitative evaluations of ATTECs (1) 

 

TPD 
technology 

Target substrate 

Treatment condition Degradation measurement 

Reference 
Model 

(cell line/animal model) 
Compound 

Treatment 

condition 

Measurement 

method 
DC50 Dmax 

ATTEC mHTT 

Cultured primary cortical 

neurons (HdhQ7/Q140) 

10O5 100 nM, 48 h 

Immunoblotting 

N/A 26 % 

Z. Li (2019)1 

8F20 100 nM, 48 h N/A 40.1 % 

AN1 50 nM, 48 h N/A 35.7 % 

AN2 75 nM, 48 h N/A 34 % 

Primary human HD 
patient fibroblasts (Q49) 

10O5 

100 nM, 48 h HTRF 

N/A 44.9 % 

8F20 N/A 44.6 % 

AN1 N/A 45.8 % 

AN2 N/A 54.6 % 

Primary human HD 

patient fibroblasts (Q55) 

10O5 

100 nM, 48 h HTRF 

N/A 34.3 % 

8F20 N/A 28.7 % 

AN1 N/A 26.5 % 

AN2 N/A 39.3 % 

Primary human HD 

patient fibroblasts (Q68) 

10O5 

100 nM, 48 h HTRF 

N/A 20.9 % 

8F20 N/A 22.9 % 

AN1 N/A 26.4 % 

AN2 N/A 18.1 % 
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Supplementary Table 1. Quantitative evaluations of ATTECs (2) 

 

TPD 

technology 
Target substrate 

Treatment condition Degradation measurement 

Reference 
Model 

(cell line/animal model) 
Compound 

Treatment 

condition 

Measurement 

method 
DC50 Dmax 

ATTEC mHTT 

HD patient iPSC-

derived neurons (Q47) 

10O5 

100 nM, 48 h HTRF 

N/A 31.3 % 

Z. Li (2019)1 

8F20 N/A 28.8 % 

AN1 N/A 39.2 % 

AN2 N/A 40.4 % 

Immortalized patient 

iPSC-derived neurons 

(Q47) 

10O5 

100 nM, 48 h HTRF 

N/A 30.2 % 

8F20 N/A 21.9 % 

AN1 N/A 41.9 % 

AN2 N/A 41.4 % 

Cortices from icv-

injected mice 
(HdhQ7/Q140) 

10O5 

2 ul at 25 M/day 

for 10 days 
Immunoblotting 

N/A 43.3 % 

8F20 N/A 9.1 % 

AN1 N/A 29.9 % 

AN2 N/A 30.3 % 

Cortices from ip-

injected mice 
(HdhQ7/Q140) 

10O5 
0.5 mg/kg/day for 

2 weeks 
Immunoblotting 

N/A 20.5 % 

AN2 N/A 37 % 

Striata from ip-injected 

mice (HdhQ7/Q140) 

10O5 
0.5 mg/kg/day for 

2 weeks 
Immunoblotting 

N/A 24.4 % 

AN2 N/A 26.1 % 
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Supplementary Table 1. Quantitative evaluations of ATTECs (3)  

 

TPD 
Technology 

Target substrate 

Treatment condition Degradation measurement 

Reference 
Model 

(cell line/animal model) 
Compound 

Treatment 

condition 

Measurement 

method 
DC50 Dmax 

ATTEC 

mHTT 
Transgenic flies 

expressing full-length  

HTT(Q128) 

10O5 

10 M for 6 days 
(fed with elav-

GAL4)  

HTRF 

N/A 47.9 % 

Z. Li (2019)1 

8F20 N/A 78.4 % 

AN1 N/A 38.3 % 

AN2 N/A 60 % 

mutant ATXN3 
Primary human SCA3 

patient fibroblast 

10O5 100 nM, 48 h 

Immunoblotting 

N/A 71.8 % 

AN1 100 nM, 48 h N/A 70.5 % 

AN2 50 nM, 48 h N/A 66.2 % 

polyQ-GFP 

Exogenously 

expressed 38Q-GFP in 

HEK293T cells 

10O5 100 nM, 48 h 

Measure GFP 
intensity 

through live cell 

imaging 
(Incucyte) 

N/A 10.7 % 

AN1 100 nM, 48 h N/A 25.5 % 

AN2 50 nM, 48 h N/A 10.8 % 

Exogenously 

expressed 46Q-GFP in 

HEK293T cells 

10O5 100 nM, 48 h N/A 31 % 

AN1 100 nM, 48 h N/A 39.9 % 

AN2 50 nM, 48 h N/A 18.3 % 

Exogenously 

expressed 72Q-GFP in 

HEK293T cells 

10O5 100 nM, 48 h N/A 24.8 % 

AN1 100 nM, 48 h N/A 24.4 % 

AN2 50 nM, 48 h N/A 7.7 % 
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Supplementary Table 1. Quantitative evaluations of ATTECs (4)  

 

TPD 
Technology 

Target substrate 

Treatment condition Degradation measurement 

Reference 
Model 

(cell line/animal model) 
Compound 

Treatment 
condition 

Measurement 
method 

DC50 Dmax 

ATTEC 

BRD4 

HeLa 

10f 20 M. 24 h Immunoblotting 

N/A 92 % 

J. Pei (2021)2 

HL60 N/A 86 % 

MDA-MB-231 N/A 99 % 

MCF-7 N/A 83 % 

MDA-MB-436 N/A 90 % 

MDA-MB-436 N/A 91 % 

NAMPT A2780 A3 M, 48 h Immunoblotting N/A 91 % 
G. Dong 

(2022)3 

CDK9 42 U-2932 
Compound 10 h 

Immunoblotting 
N/A 59 % 

Y. Zeng 

(2023)4 

Compound 16 h N/A 50 % 

CDK9 55 U-2932 
Compound 10 h

Immunoblotting 
N/A 54.8 % 

Compound 16 h N/A 46 % 
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Supplementary Table 2. Mass-spectrometry analysis after cells or mice were treated with Ub-independent TPDs 

 

TPD 

technology 
Sample type 

Treatment compound MS data 
analyzing 

method 

Fold 

change 
p-Value 

Number of significantly 

changed proteins 
(compared to control) Reference 

Treatment 

compound 
treatment condition 

Total 

(change/ID) 
Up Down 

ATTEC 

HD mouse cortices 
10O5 0.5 mg/kg of 

compound by i.p. 

injection for 14 days iBAQ N/A < 0.01 

181/7191 105 76 

Z. Li (2019)1 AN2 73/7245 43 30 

cultured cortical 
neurons 

10O5 100 nM, 48h 51/7140 27 24 

AN2 50 nM, 48 h 103/7086 33 70 

Liver tissues from 

db/db mice 

C3 30 mg/kg/day by i.p. 

injection for 14 

weeks 

iBAQ >|0.7| < 0.01 
39/3393 28 11 Y. Fu 

(2021)5 
C4 35/3337 24 11 

LYTAC Hella cells Ab-2 10 nM, 24 h LFQ > |2| < 0.05 26/3877 11 15 
S. M. Banik 

(2020)6 

KineTAC 

MDA-MB-231 cells 
(surface enriched) CXCL12-

Atz 

100 nM, 48 h SILAC > |2| < 0.01 

*1/898 0 1 

K. Pance 

(2023)7 

MDA-MB-231 cells 

(whole cell) 
*1/4714 0 1 

Hela cells 

(surface enriched) CXCL12-
Ctx 

*2/1305 0 2 

Hela cells 

(whole cell) 
*1/4912 0 1 

UID 
HEK293-Rpn13-
HTP-Flag cells 

WJ704 
10 uM, 4h TMT > |2| < 0.01 

N/A N/A N/A M. Balzarini 
(2023)8 WJ706 N/A N/A N/A 

*The number of significantly changed proteins is defined by significance value (> 20) and more than 2-fold change  
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Supplementary Table 3. Quantitative evaluations of AUTOTACs (1) 

 

TPD 
technology 

Target substrate 

Treatment condition Degradation measurement 

Reference 
Model 

(cell line/animal model) 
Compound Treatment condition 

Measurement 

method 
DC50 Dmax 

AUTOTAC 

ER 

HEK293T 

PHTPP-1304 

0.001-2.5 M, 24 h 

Immunoblotting 

1.48 nM 95.8 % 

C. H. Ji 

(2022)9 

ACHN 0.1-5 M, 24 h <100 nM N/A 

MCF7 0.1-10 M, 24 h <100 nM N/A 

AR LNCaP 
VinclozolinM2-

2204 
0.01-10 M, 24 h 

211.08 
nM 

94 % 

MetAP2 
HEK293T Fumagilin-105 0.001-10 M, 24 h 0.701 M 80.8 % 

U87-MG Fumagilin-105 0.5-10 M, 24 h ~500 nM N/A 

Tau SH-SY5Y-TauP301L 
PBA-1105 0.001-10 M, 24 h 0.71 nM 87.5 % 

Anle138b-F105 0.001-10 M, 24 h 2.63 nM 90.4 % 

Insoluble 

hTauP301L 

i.p. injected 

TauP301L-BiFC 

transgenic mice 

PBA-1105 

20 mg/kg for 

4weeks  

(3 times/week) 

Immunoblotting N/A 56.1 % 

Total tau 
oligomer 

Quantification 

of BiFC 
fluorescence in 

the cortex 

N/A 37.2 % 

p-tau 

Immunostaining
-quantification 

of AT-8 

fluorescence in 

the cortex 

N/A 22.4 % 
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Supplementary Table 3. Quantitative evaluations of AUTOTACs (2) 

 

TPD 
technology 

Target substrate 

Treatment condition Degradation measurement 

Reference Model 

(cell line/animal 
model) 

Compound 
Treatment 

condition 

Measurement 

method 
DC50 Dmax 

AUTOTAC 

Insoluble 

hTauP301L 

i.p. injected 

TauP301L-BiFC 
transgenic mice 

PBA-1105 

50 mg/kg for 

4weeks  
(3 times/week) 

Immunoblotting N/A 90.4 % 

C. H. Ji 

(2022)9 

Total tau 

oligomer 

Quantification of 

BiFC 

fluorescence in 

the cortex 

N/A 61.3 % 

p-tau 

Immunostaining-

quantification of 

AT-8 
fluorescence in 

the cortex 

N/A 37.3 % 

RFP-GFP-

TauP301L  
HeLa PBA-1105 100 nM, 24 h 

Immunostaining 
– quantification 

of GFP puncta 

N/A 60 % 

mHTT 

HeLa-Htt-NLS-Q97-

GFP 

PBA-1105 

PBA-1106 
2.5 M, 24 h 

Immunoblotting 0.1-1 M N/A 
HeLa-Htt-NES-Q97-

GFP 

PBA-1106 

YOK-1106 
2.5 M, 24 h 

α-synuclein 

SH-SY5Y A53T 

ATC161 

0.01-1 M, 24 h 

Immunoblotting 

100 nM N/A 
J. Lee 

(2023)10 Primary cortex 

neurons 
0.01-1 M, 24 h N/A N/A 
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Supplementary Table 4. Quantitative evaluations of LYTACs (1) 

 

TPD 
technology 

Target substrate 

Treatment condition Degradation measurement 

Reference 
Model 

(cell line/animal model) 
Compound 

Treatment 

condition 

Measurement 

method 
DC50 Dmax 

LYTAC 

EGFR 

HeLa 

Ab-2 

10 nM, 24h 

Immunoblotting 

N/A 80 % 

S. M. Banik 

(2020)6 

Hep3B 10 nM, 48h N/A 69 % 

BT-474 10-20 nM. 48 h N/A 83 % 

HepG2 10-20 nM. 48 h N/A 61 % 

CD71 Jurkat 
Anti-

CD71+Ab-1 
50 nM, 24h Immunoblotting N/A 81 % 

PD-L1 

MDA-MB-231 
Ab-3 

50 nM, 24-72 h 
Live-cell flow 

cytometry 
N/A 32.5 % 

50 nM, 48 h 
Immunoblotting 

N/A 35 % 

HDLM-2 50 nM, 36 h N/A 45 % 

HDLM-2 Atz-M6Pn 25 nM, 48 h Immunoblotting N/A 73 % 

EGFR 

Hep3B 

Ctx-GalNAc 10 nM, 48h 

Live-cell flow 
cytometry 

1 nM 66 % 

G. Ahn 

(2021)11 Immunoblotting 

N/A 70 % 

HepG2 N/A 60.7 % 

Huh7 N/A 44.7 % 

HER2 HepG2 Ptz-GalNAc 100 nM, 48 h Immunoblotting N/A 75 % 
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Supplementary Table 4. Quantitative evaluations of LYTACs (2) 

 

TPD 

technology 
Target substrate 

Treatment condition Degradation measurement 

Reference 
Model 

(cell line/animal model) 
Compound Treatment condition 

Measurement 

method 
DC50 Dmax 

LYTAC 

Integrin (αvβ5) 
HepG2 PIP-GalNAc 100 nM, 44 h 

Live-cell flow 

cytometry 
N/A 

26.8 %  G. Ahn 

(2021)11 Integrin (αvβ3) 68.5 % 

Monoclonal DNP 
antibodies in serum DNP antibodies i.p. 

injected nude mice 
D-MoDE-A 

1 mg/kg/day  

for 3 weeks ELISA  

(Relative 

clearance 

compared to  

day 0) 

N/A 
*97.1 

% 
D. F. 

Caianiello 

(2021)12 

Polyclonal DNP 
antibodies in serum 

1 mg/kg/day  

for 9 days  
N/A 

*93.5 

% 

MIF in serum 
Recombinant hMIF i.p. 

injected nude mice 
M-MoDE-A 

1-10 mg/kg/day 

for 3 weeks 
N/A 

*89.6 

% 

Met HeLa 
D3  

(A1-L-A2) 
300 nM, 24 h 

Immunoblotting 

N/A 88 % 
Y.Miao 

(2021)13 
PTK-7 CEM 

D4 

 (A1-L-A2) 
500 nM, 24 h N/A 43 % 

HER2 SKBR3 HER2-LYTAC 500 nM, 24 h Immunoblotting N/A 68 % 
K. Hamada 

(2023)14 

PDGF HepG2 
GalNAc-

AptPDGF 
50 nM, 6 h 

Immunoblotting 

N/A 41.2 % 
Y. Wu 

(2023)15 
PTK-7 HepG2 

GalNAc-

AptPTK-7 
500 nM, 24 h N/A 31 % 

HER2 BT474 Compound 3 10 nM, 48 h Immunoblotting N/A 57 % 
X. Zhang 

(2022)16 
EGFR HepG2 Compound 9 10 nM, 48 h Immunoblotting N/A 57 % 

EGFR 
HepG2 

Ctx-Gn 30 nM, 48 h Immunoblotting N/A 
40 % Y. Zhou 

(2021)17 Huh7 39 % 

*Dmax is not measured relative to PBS control but compared to day 0. 
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Supplementary Table 5. Quantitative evaluations of IFLD and DENTACs 

 

TPD 
technology 

Target substrate 

Treatment condition Degradation measurement 

Reference 
Model 

(cell line/animal model) 
Compound 

Treatment 

condition 

Measurement 

method 
DC50 Dmax 

IFLD PD-L1 MDA-MB-231 
BMS-L1-

RGD 
25 nM, 8 h Immunoblotting N/A 75 % 

J. Zheng 

(2022)18  

DENTAC/SR 

NCL 

A549 

N-DENTAC 

1-100 nM, 48 h 
Live-cell flow 

cytometry 
25 nM 60 % 

C. Zhu 

(2023)19 

50 nM, 48 h 

Immunoblotting N/A 68 % 

Hela 

Immunoblotting 

N/A 48% 

MCF-7 N/A 49% 

HepG2 N/A 71% 

i.t. injected A549 
xenograft mice 

N-DENTAC 
2 mg/kg/2 day 
(for 14 days) 

Immunoblotting N/A 71% 

EGFR A549 E-DENTAC 
1-100 nM, 48 h 

Live-cell flow 

cytometry 
15 nM 66 %  

50 nM, 48 h Immunoblotting N/A 72% 
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Supplementary Table 6. Quantitative evaluations of CXCL12-based KineTACs 

 

TPD 
Technology 

Target substrate 

Treatment condition Degradation measurement 

Reference 
Model 

(cell line/animal model) 
Compound 

Treatment 

condition 

Measurement 

method 
DC50 Dmax 

KineTAC 

PD-L1 

MDA-MB-231 CXCL12-Atz 100 nM, 24 h Immunoblotting N/A 89.7 % 

K. Pance 
(2023)7 

MC38 
CXCL12-Atz 

100 nM, 24h 
(treated with 

mouse IFNg) 

Immunoblotting 
N/A 62.3 % 

CT26 N/A 82.3 % 

HER2 

MCF7 

CXCL12-Tras 1-100 nM, 24 h Immunoblotting 

N/A 49 % 

MDA-MB-175VII N/A 62 % 

SK-BR-3 N/A 25.5 % 

EGFR 

Hela 

CXCL12-Ctx 

1-100 nM, 24 h Immunoblotting 

N/A 82.5 % 

MDA-MB-231 N/A 64.5 % 

A431 N/A 54 % 

NCI-H292 N/A 72.5 % 

A549 

100 nM, 24 h Immunoblotting 

N/A 72 % 

NCI-H358 N/A 79 % 

HCC-827 N/A 1.5 % 

PD-1 CD8+ T cells CXCL12-Nivo 100 nM, 24 h 
Live-cell 

flowcytometry 
N/A 82 % 

CDCP1 Hela CXCL12-4A06 1-100 nM, 24 h Immunoblotting N/A 93 % 

TROP2 MCF7 
CXCL12-

sanituzumab 
1-100 nM, 24 h Immunoblotting N/A 51 % 
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Supplementary Table 7. Quantitative evaluations of CIDEs and UIDs 

 

TPD 
technology 

Target substrate 

Treatment condition Degradation measurement 

Reference 
Model 

(cell line/animal model) 
Compound 

Treatment 

condition 

Measurement 

method 
DC50 Dmax 

CIDE 

BRD4 

HEK293 L-CIDE 

10 M, 24 h Immunostaining 0.73 M N/A 

C. Bashore 
(2022)20 

BRD4L 

5 M, 24 h Immunoblotting 

N/A 79 % 

BRD4S N/A 79 % 

BRD3 N/A 51 % 

UID BRD2 
HEK293-Rpn13(1-128)-

HTP-Flag 

WJ704 

10 M, 4 h Immunoblotting N/A 79 % 
M. Balzarini 

(2023)8 
WJ705 

WJ706 

 

 

 

 

 

 

 



 

13 

REFERENCES 

 

1. Z. Li, C. Wang, Z. Wang, C. Zhu, J. Li, T. Sha, L. Ma, C. Gao, Y. Yang, Y. Sun, J. 

Wang, X. Sun, C. Lu, M. Difiglia, Y. Mei, C. Ding, S. Luo, Y. Dang, Y. Ding, Y. Fei 

and B. Lu, Nature, 2019, 575, 203-209. 

2. J. Pei, X. Pan, A. Wang, W. Shuai, F. Bu, P. Tang, S. Zhang, Y. Zhang, G. Wang and 

L. Ouyang, Chem Commun (Camb), 2021, 57, 13194-13197. 

3. G. Dong, Y. Wu, J. Cheng, L. Chen, R. Liu, Y. Ding, S. Wu, J. Ma and C. Sheng, J 

Med Chem, 2022, 65, 7619-7628. 

4. Y. Zeng, J. Xiao, Y. Xu, F. Wei, L. Tian, Y. Gao, Y. Chen and Y. Hu, J Med Chem, 

2023, 66, 12877-12893. 

5. Y. Fu, N. Chen, Z. Wang, S. Luo, Y. Ding and B. Lu, Cell Res, 2021, 31, 965-979. 

6. S. M. Banik, K. Pedram, S. Wisnovsky, G. Ahn, N. M. Riley and C. R. Bertozzi, 

Nature, 2020, 584, 291-+. 

7. K. Pance, J. A. Gramespacher, J. R. Byrnes, F. Salangsang, J. C. Serrano, A. D. 

Cotton, V. Steri and J. A. Wells, Nat Biotechnol, 2023, 41, 273-281. 

8. M. Balzarini, W. Gui, I. M. Jayalath, B.-B. Schell, J. Tong and T. Kodadek, bioRxiv, 

2023, DOI: 10.1101/2023.07.19.549534, 2023.2007.2019.549534. 

9. C. H. Ji, H. Y. Kim, M. J. Lee, A. J. Heo, D. Y. Park, S. Lim, S. Shin, S. Ganipisetti, 

W. S. Yang, C. A. Jung, K. Y. Kim, E. H. Jeong, S. H. Park, S. Bin Kim, S. J. Lee, J. 

E. Na, J. I. Kang, H. M. Chi, H. T. Kim, Y. K. Kim, B. Y. Kim and Y. T. Kwon, Nat 

Commun, 2022, 13, 904. 

10. J. Lee, K. W. Sung, E. J. Bae, D. Yoon, D. Kim, J. S. Lee, D. H. Park, D. Y. Park, S. 

R. Mun, S. C. Kwon, H. Y. Kim, J. O. Min, S. J. Lee, Y. H. Suh and Y. T. Kwon, Mol 

Neurodegener, 2023, 18, 41. 

11. G. Ahn, S. M. Banik, C. L. Miller, N. M. Riley, J. R. Cochran and C. R. Bertozzi, Nat 

Chem Biol, 2021, 17, 937-946. 

12. D. F. Caianiello, M. Zhang, J. D. Ray, R. A. Howell, J. C. Swartzel, E. M. J. 

Branham, E. Chirkin, V. R. Sabbasani, A. Z. Gong, D. M. McDonald, V. Muthusamy 

and D. A. Spiegel, Nat Chem Biol, 2021, 17, 947-953. 

13. Y. Miao, Q. Gao, M. Mao, C. Zhang, L. Yang, Y. Yang and D. Han, Angew Chem Int 

Ed Engl, 2021, 60, 11267-11271. 

14. K. Hamada, T. Hashimoto, R. Iwashita, Y. Yamada, Y. Kikkawa and M. Nomizu, 

Cell Rep Phys Sci, 2023, 4. 

15. Y. Wu, B. Lin, Y. Lu, L. Li, K. Deng, S. Zhang, H. Zhang, C. Yang and Z. Zhu, 

Angew Chem Int Ed Engl, 2023, 62, e202218106. 

16. X. Zhang, H. Liu, J. He, C. Ou, T. C. Donahue, M. M. Muthana, L. Su and L. X. 

Wang, ACS Chem Biol, 2022, 17, 3013-3023. 

17. Y. Zhou, P. Teng, N. T. Montgomery, X. Li and W. Tang, ACS Cent Sci, 2021, 7, 

499-506. 

18. J. Zheng, W. He, J. Li, X. Feng, Y. Li, B. Cheng, Y. Zhou, M. Li, K. Liu, X. Shao, J. 

Zhang, H. Li, L. Chen and L. Fang, Journal of the American Chemical Society, 2022, 

144, 21831-21836. 

19. C. Zhu, W. Wang, Y. Wang, Y. Zhang and J. Li, Angewandte Chemie International 

Edition, 2023, 62, e202300694. 

20. C. Bashore, S. Prakash, M. C. Johnson, R. J. Conrad, I. A. Kekessie, S. J. Scales, N. 

Ishisoko, T. Kleinheinz, P. S. Liu, N. Popovych, A. T. Wecksler, L. Zhou, C. Tam, I. 



 

14 

Zilberleyb, R. Srinivasan, R. A. Blake, A. Song, S. T. Staben, Y. Zhang, D. Arnott, 

W. J. Fairbrother, S. A. Foster, I. E. Wertz, C. Ciferri and E. C. Dueber, Nat Chem 

Biol, 2023, 19, 55-63. 

 


