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[bookmark: _Toc213408416]Supplementary Figures 
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[bookmark: _Toc213408417]Figure S1. Attempts to trap cellular DUBs through genetically incorporated non-canonical amino acids. 
(a) Chemical structures of non-canonical amino acids FSY, PRO and PEN.
(b) Schematic illustration of the expected adduct upon crosslinking with DUBs.
(c-d) HEK293T transiently transfected with plasmids expressing an orthogonal aminoacyl-tRNA synthetase/tRNA pair for non-canonical amino acid incorporation and HA-Ub-TAG-eGFP-FLAG (c) or HA-Ub*-TAG-eGFP-FLAG (d) for 48 h and cultured in the presence or absence of the indicated non-canonical amino acid at 1 mM. In the absence of the non-canonical amino acid, protein translation terminated at the TAG codon, yielding only HA-Ub or HA-Ub* that could be used by the endogenous E1/E2/E3 for protein ubiquitination. The orthogonal aminoacyl-tRNA synthetase (51.9 kDa) for BOC, PRO or PEN incorporation contains a N-terminal FLAG tag. BOC = H-Lys(Boc)-OH.
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[bookmark: _Toc213408418]Figure S2. Ubiquitin with Arg72Pro/Ala and Arg74Thr double mutations remains to be a substrate of endogenous DUBs and E1/E2/E3 enzymes. 
HEK293T cells were transiently transfected with plasmids expressing PylRS/Pyl tRNA pair for BOC incorporation and the indicated eGFP fusion protein for 48 h and cultured in the presence or absence of 1 mM BOC. BOC = H-Lys(Boc)-OH.
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[bookmark: _Toc213408419]Figure S3. Gly76 of ubiquitin is essential for its recognition by E1/E2/E3 enzymes for protein ubiquitination. 
HEK293T cells were transiently transfected with plasmids expressing the indicated HA-Ub variant for 48 h before immunoblotting analysis. 
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[bookmark: _Toc213408420]Figure S4. SrtA-mediated transpeptidation of HA-Ub(2-70)LPLTG and endogenous proteins. 
In the absence of Gly-alkyne or Gly-alkane, endogenous proteins with two consecutive Gly residues at their N-terminal can be used by SrtA as nucleophile, generating HA-Ub(2-70)-LPLTGG fusion proteins. Cleavage of these fusion proteins by endogenous DUBs afforded HA-Ub(2-70)-LPLTGG, which are then employed by E1/E2/E3 enzymes for protein ubiquitination.
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[bookmark: _Toc213408421]Figure S5. Detection of crosslinking band at different probe concentration and Ub/SrtA ratio.
HEK293T cells were transiently transfected with plasmids expressing the indicated HA-Ub variant for 48 h before immunoblotting analysis. 



[bookmark: _Toc213408422]Molecular Cloning
All operations followed the manufacturer’s protocol. Plasmids were propagated via transformation of chemically competent Stbl3 cells (KT life technology, #KTSM110L) and isolated from 10 mL cultures using Plasmid Mini Kit I (Omega, #D6943-03). Where appropriate, restriction digestion and PCR were conducted using FastDigest restriction enzymes (ThermoFisher) and PrimeSTAR Max polymerase (Takara, #R045A), respectively. DNA fragments were electrophoresed on 1% agarose-TAE gel and visualized using SYBRsafe stain (ThermoFisher, #S33102). The desired bands were excised from the gel and extracted using E.Z.N.A.®Gel Extraction Kit (Omega, #D2500-02). T4 DNA ligase (ThermoFisher, #EL0011) was used for ligation, and NEBuilder HiFi DNA Assembly Master mix (NEB, #E2621S) was used for Gibson assembly. The constructed plasmids were confirmed via Sanger sequencing (Genewiz). The Ub sequence was cloned from gene UBA52 amplified from cDNA of HEK293T cells using primers (Fwd: 5‘-GCCGAGCTGGTTGGTGG-3’; Rev: 5‘-TATTGAGGCTCCAGGGCCA-3’). Genes encoding mgSrtA,1 Miro1(580-618), 2 and Giantin(3111-3259)3 were purchased from custom synthesis (GENERAL BIOL). The amino acid sequence of constructs used in this study are listed below (* = site of the non-canonical amino acid). 

	expressed protein
	amino acid sequence

	HA-Ub-TAG-eGFP-3xFLAG
	MGYPYDVPDYAQIFVKTLTGKTITLEVEPSDTIENVKAKIQDKEGIPPDQQRLIFAGKQLEDGRTLSDYNIQKESTLHLVLRLRGG*VSKGEELFTGVVPILVELDGDVNGHKFSVSGEGEGDATYGKLTLKFICTTGKLPVPWPTLVTTLTYGVQCFSRYPDHMKQHDFFKSAMPEGYVQERTIFFKDDGNYKTRAEVKFEGDTLVNRIELKGIDFKEDGNILGHKLEYNYNSHNVYIMADKQKNGIKVNFKIRHNIEDGSVQLADHYQQNTPIGDGPVLLPDNHYLSTQSALSKDPNEKRDHMVLLEFVTAAGITLGMDELYKDYKDHDGDYKDHDIDYKDDDDK

	HA-Ub*-TAG-eGFP-3xFLAG
	MGYPYDVPDYAQIFVKTLTGKTITLEVEPSDTIENVKAKIQDKEGIPPDQQRLIFAGKQLEDGRTLSDYNIQKESTLHLVLRLRAA*VSKGEELFTGVVPILVELDGDVNGHKFSVSGEGEGDATYGKLTLKFICTTGKLPVPWPTLVTTLTYGVQCFSRYPDHMKQHDFFKSAMPEGYVQERTIFFKDDGNYKTRAEVKFEGDTLVNRIELKGIDFKEDGNILGHKLEYNYNSHNVYIMADKQKNGIKVNFKIRHNIEDGSVQLADHYQQNTPIGDGPVLLPDNHYLSTQSALSKDPNEKRDHMVLLEFVTAAGITLGMDELYKDYKDHDGDYKDHDIDYKDDDDK

	HA-Ub(2-70)-LPLTGG-TAG-eGFP-3xFLAG
	MGYPYDVPDYAQIFVKTLTGKTITLEVEPSDTIENVKAKIQDKEGIPPDQQRLIFAGKQLEDGRTLSDYNIQKESTLHLVLPLTGG*VSKGEELFTGVVPILVELDGDVNGHKFSVSGEGEGDATYGKLTLKFICTTGKLPVPWPTLVTTLTYGVQCFSRYPDHMKQHDFFKSAMPEGYVQERTIFFKDDGNYKTRAEVKFEGDTLVNRIELKGIDFKEDGNILGHKLEYNYNSHNVYIMADKQKNGIKVNFKIRHNIEDGSVQLADHYQQNTPIGDGPVLLPDNHYLSTQSALSKDPNEKRDHMVLLEFVTAAGITLGMDELYKDYKDHDGDYKDHDIDYKDDDDK

	HA-Ub(2-70)-LALTGG-TAG-eGFP-3xFLAG
	MGYPYDVPDYAQIFVKTLTGKTITLEVEPSDTIENVKAKIQDKEGIPPDQQRLIFAGKQLEDGRTLSDYNIQKESTLHLVLALTGG*VSKGEELFTGVVPILVELDGDVNGHKFSVSGEGEGDATYGKLTLKFICTTGKLPVPWPTLVTTLTYGVQCFSRYPDHMKQHDFFKSAMPEGYVQERTIFFKDDGNYKTRAEVKFEGDTLVNRIELKGIDFKEDGNILGHKLEYNYNSHNVYIMADKQKNGIKVNFKIRHNIEDGSVQLADHYQQNTPIGDGPVLLPDNHYLSTQSALSKDPNEKRDHMVLLEFVTAAGITLGMDELYKDYKDHDGDYKDHDIDYKDDDDK

	HA-Ub(2-70)-LLPLTGG-TAG-eGFP-3xFLAG
	MGYPYDVPDYAQIFVKTLTGKTITLEVEPSDTIENVKAKIQDKEGIPPDQQRLIFAGKQLEDGRTLSDYNIQKESTLHLVLLPLTGG*VSKGEELFTGVVPILVELDGDVNGHKFSVSGEGEGDATYGKLTLKFICTTGKLPVPWPTLVTTLTYGVQCFSRYPDHMKQHDFFKSAMPEGYVQERTIFFKDDGNYKTRAEVKFEGDTLVNRIELKGIDFKEDGNILGHKLEYNYNSHNVYIMADKQKNGIKVNFKIRHNIEDGSVQLADHYQQNTPIGDGPVLLPDNHYLSTQSALSKDPNEKRDHMVLLEFVTAAGITLGMDELYKDYKDHDGDYKDHDIDYKDDDDK

	HA-Ub(2-70)-LLALTGG-TAG-eGFP-3xFLAG
	MGYPYDVPDYAQIFVKTLTGKTITLEVEPSDTIENVKAKIQDKEGIPPDQQRLIFAGKQLEDGRTLSDYNIQKESTLHLVLLALTGG*VSKGEELFTGVVPILVELDGDVNGHKFSVSGEGEGDATYGKLTLKFICTTGKLPVPWPTLVTTLTYGVQCFSRYPDHMKQHDFFKSAMPEGYVQERTIFFKDDGNYKTRAEVKFEGDTLVNRIELKGIDFKEDGNILGHKLEYNYNSHNVYIMADKQKNGIKVNFKIRHNIEDGSVQLADHYQQNTPIGDGPVLLPDNHYLSTQSALSKDPNEKRDHMVLLEFVTAAGITLGMDELYKDYKDHDGDYKDHDIDYKDDDDK

	HA-Ub
	MYPYDVPDYAQIFVKTLTGKTITLEVEPSDTIENVKAKIQDKEGIPPDQQRLIFAGKQLEDGRTLSDYNIQKESTLHLVLRLRGG

	HA-Ub(2-70)-LPLTG
	MYPYDVPDYAQIFVKTLTGKTITLEVEPSDTIENVKAKIQDKEGIPPDQQRLIFAGKQLEDGRTLSDYNIQKESTLHLVLPLTG

	HA-Ub(2-70)-LALTG
	MYPYDVPDYAQIFVKTLTGKTITLEVEPSDTIENVKAKIQDKEGIPPDQQRLIFAGKQLEDGRTLSDYNIQKESTLHLVLALTG

	HA-Ub(2-70)-LPLTG-YEAAK
	MYPYDVPDYAQIFVKTLTGKTITLEVEPSDTIENVKAKIQDKEGIPPDQQRLIFAGKQLEDGRTLSDYNIQKESTLHLVLPLTGYEAAK

	HA-Ub(2-70)-LALTG-YEAAK
	MYPYDVPDYAQIFVKTLTGKTITLEVEPSDTIENVKAKIQDKEGIPPDQQRLIFAGKQLEDGRTLSDYNIQKESTLHLVLALTGYEAAK

	HA-Ub(2-70)-LPLTG-YEAAK-Miro1(580-618)
	MGYPYDVPDYAQIFVKTLTGKTITLEVEPSDTIENVKAKIQDKEGIPPDQQRLIFAGKQLEDGRTLSDYNIQKESTLHLVLPLTGYEAAKTGGAPGSAGSAAGSASEPGTPHVTQADLKSSTFWLRASFGATVFAVLGFAMYKALLKQR

	HA-Ub(2-70)-LPLTG-YEAAK-Giantin(3111-3259)
	MGYPYDVPDYAQIFVKTLTGKTITLEVEPSDTIENVKAKIQDKEGIPPDQQRLIFAGKQLEDGRTLSDYNIQKESTLHLVLPLTGYEAAKTGGAPGSAGSAAGSASEPGTEPQQSFSEAQQQLCNTRQEVNELRKLLEEERDQRVAAENALSVAEEQIRRLEHSEWDSSRTPIIGSCGTQEQALLIDLTSNSCRRTRSGVGWKRVLRSLCHSRTRVPLLAAIYFLMIHVLLILCFTGHL

	6xHis-mgSrtA
	MDHHHHHHGQAKPQIPKDKSKVAGYIEIPDADIKEPVYPGPATREQLNRGVSFAKENQSLDDQNISIAGHTFIGRPNYQFTNLKAAKKGSMVYFKVGNETRKYKMTSIRNVKPTAVGVLDEQKGKDKQLTLITCDDLNRETGVWETRKILVATEVKGSTSGSGKPGSGEGSTKG

	ERM-EWSR1-6xHis-mgSrtA
	MDPVVVLGLCLSCLLLLSLWKQSYGGGASMASTDYSTYSQAAAQQGYSAYTAQPTQGYAQTTQAYGQQSYGTYGQPTDVSYTQAQTTATYGQTAYATSYGQPPTGYTTPTAPQAYSQPVQGYGTGAYDTTTATVTTTQASYAAQSAYGTQPAYPAYGQQPAATAPTRPQDGNKPTETSQPQSSTGGYNQPSLGYGQSNYSYPQVPGSYPMQPVTAPPSYPPTSYSSTQPTSYDQSSYSQQNTYGQPSSYGQQSSYGQQSSYGQQPPTSYPPQTGSYSQAPSQYSQQSSSYGQQSSFRQDHPSSMGVYGQESGGFSGPGENRSMSGPDNRGRGRGGFDRGGMSRGGRGGGRGGMGSAGERGGFNKPGGPMDEGPDLDLGPPVDPDEDSDNSAIYVQGLNDSVTLDDLADFFKQCGVVKMNKRTGQPMIHIYLDKETGKPKGDATVSYEDPPTAKAAVEWFDGKDFQGSKLKVSLARKKPPMNSMRGGLPPREGRGMPPPLRGGPGGPGGPGGPMGRMGGRGGDRGGFPPRGPRGSRGNPSGGGNVQHRAGDWQCPNPGCGNQNFAWRTECNQCKAPKPEGFLPPPFPPPGGDRGRGGPGGMRGGRGGLMDRGGPGGMFRGGRGGDRGGFRGGRGMDRGGFGGGRRGGPGGPPGPLMEQGAPGSAGSAAGSGTHHHHHHAIALEQAKPQIPKDKSKVAGYIEIPDADIKEPVYPGPATREQLNRGVSFAKENQSLDDQNISIAGHTFIGRPNYQFTNLKAAKKGSMVYFKVGNETRKYKMTSIRNVKPTAVGVLDEQKGKDKQLTLITCDDLNRETGVWETRKILVATEVKGSTSGSGKPGSGEGSTKG

	OMM-EWSR1-6xHis-mgSrtA
	MVGRNSAIAAGVCGALFIGYCIYFDRKRRSDPNFKNRLRERRKKQKLAKERAGLSKLPDLKDAEAVQKFFASMASTDYSTYSQAAAQQGYSAYTAQPTQGYAQTTQAYGQQSYGTYGQPTDVSYTQAQTTATYGQTAYATSYGQPPTGYTTPTAPQAYSQPVQGYGTGAYDTTTATVTTTQASYAAQSAYGTQPAYPAYGQQPAATAPTRPQDGNKPTETSQPQSSTGGYNQPSLGYGQSNYSYPQVPGSYPMQPVTAPPSYPPTSYSSTQPTSYDQSSYSQQNTYGQPSSYGQQSSYGQQSSYGQQPPTSYPPQTGSYSQAPSQYSQQSSSYGQQSSFRQDHPSSMGVYGQESGGFSGPGENRSMSGPDNRGRGRGGFDRGGMSRGGRGGGRGGMGSAGERGGFNKPGGPMDEGPDLDLGPPVDPDEDSDNSAIYVQGLNDSVTLDDLADFFKQCGVVKMNKRTGQPMIHIYLDKETGKPKGDATVSYEDPPTAKAAVEWFDGKDFQGSKLKVSLARKKPPMNSMRGGLPPREGRGMPPPLRGGPGGPGGPGGPMGRMGGRGGDRGGFPPRGPRGSRGNPSGGGNVQHRAGDWQCPNPGCGNQNFAWRTECNQCKAPKPEGFLPPPFPPPGGDRGRGGPGGMRGGRGGLMDRGGPGGMFRGGRGGDRGGFRGGRGMDRGGFGGGRRGGPGGPPGPLMEQGAPGSAGSAAGSGTHHHHHHAIALEQAKPQIPKDKSKVAGYIEIPDADIKEPVYPGPATREQLNRGVSFAKENQSLDDQNISIAGHTFIGRPNYQFTNLKAAKKGSMVYFKVGNETRKYKMTSIRNVKPTAVGVLDEQKGKDKQLTLITCDDLNRETGVWETRKILVATEVKGSTSGSGKPGSGEGSTKG

	PM-EWSR1-6xHis-mgSrtA
	MGCVCSSNPEGTELASMASTDYSTYSQAAAQQGYSAYTAQPTQGYAQTTQAYGQQSYGTYGQPTDVSYTQAQTTATYGQTAYATSYGQPPTGYTTPTAPQAYSQPVQGYGTGAYDTTTATVTTTQASYAAQSAYGTQPAYPAYGQQPAATAPTRPQDGNKPTETSQPQSSTGGYNQPSLGYGQSNYSYPQVPGSYPMQPVTAPPSYPPTSYSSTQPTSYDQSSYSQQNTYGQPSSYGQQSSYGQQSSYGQQPPTSYPPQTGSYSQAPSQYSQQSSSYGQQSSFRQDHPSSMGVYGQESGGFSGPGENRSMSGPDNRGRGRGGFDRGGMSRGGRGGGRGGMGSAGERGGFNKPGGPMDEGPDLDLGPPVDPDEDSDNSAIYVQGLNDSVTLDDLADFFKQCGVVKMNKRTGQPMIHIYLDKETGKPKGDATVSYEDPPTAKAAVEWFDGKDFQGSKLKVSLARKKPPMNSMRGGLPPREGRGMPPPLRGGPGGPGGPGGPMGRMGGRGGDRGGFPPRGPRGSRGNPSGGGNVQHRAGDWQCPNPGCGNQNFAWRTECNQCKAPKPEGFLPPPFPPPGGDRGRGGPGGMRGGRGGLMDRGGPGGMFRGGRGGDRGGFRGGRGMDRGGFGGGRRGGPGGPPGPLMEQGAPGSAGSAAGSGTHHHHHHAIALEQAKPQIPKDKSKVAGYIEIPDADIKEPVYPGPATREQLNRGVSFAKENQSLDDQNISIAGHTFIGRPNYQFTNLKAAKKGSMVYFKVGNETRKYKMTSIRNVKPTAVGVLDEQKGKDKQLTLITCDDLNRETGVWETRKILVATEVKGSTSGSGKPGSGEGSTKG

	6xHis-mgSrtA-Giantin(3111-3259)
	MDHHHHHHGQAKPQIPKDKSKVAGYIEIPDADIKEPVYPGPATREQLNRGVSFAKENQSLDDQNISIAGHTFIGRPNYQFTNLKAAKKGSMVYFKVGNETRKYKMTSIRNVKPTAVGVLDEQKGKDKQLTLITCDDLNRETGVWETRKILVATEVKGSTSGSGKPGSGEGSTGGAPGSAGSAAGSASEPGTEPQQSFSEAQQQLCNTRQEVNELRKLLEEERDQRVAAENALSVAEEQIRRLEHSEWDSSRTPIIGSCGTQEQALLIDLTSNSCRRTRSGVGWKRVLRSLCHSRTRVPLLAAIYFLMIHVLLILCFTGHL

	6xHis-mgSrtA-Miro1(580-618)
	MDHHHHHHGQAKPQIPKDKSKVAGYIEIPDADIKEPVYPGPATREQLNRGVSFAKENQSLDDQNISIAGHTFIGRPNYQFTNLKAAKKGSMVYFKVGNETRKYKMTSIRNVKPTAVGVLDEQKGKDKQLTLITCDDLNRETGVWETRKILVATEVKGSTSGSGKPGSGEGSTGGAPGSAGSAAGSASEPGTPHVTQADLKSSTFWLRASFGATVFAVLGFAMYKALLKQR



[bookmark: _Toc213408423]Cell culture
HEK293T and MCF7 cells were purchased from the National Collection of Authenticated Cell Cultures (Shanghai, China), and maintained in DMEM medium supplemented with 10% fetal bovine serum (FBS) and 1% penicillin/streptomycin. Cells were incubated in a humidified atmosphere of 5% (v/v) CO2 at 37 °C. 

[bookmark: _Toc213408424]Transient transfection of HEK293T
One day prior to transfection, take about 0.5 mL of 0.01% poly-lysine solution (Merck, #RNBK2253) to rinse each well in the 24-well plate, and then wash each well with PBS solution, then seed around 1.5 × 105 cells to a 24-well plate. 
Transfection of HEK293T was performed using Lipofectamine 2000 (ThermoFisher, #11668030). Briefly, for a single well of 24-well culture plate, prepare 2 tubes containing 25 μL of Opti-MEM each, add plasmids to one tube, and 1.5 μL of Lipofectamine 2000 reagent to the other tube, then mix them to obtain the mixture. After ~15 min incubation at room temperature, the resulting mixture is added to the corresponding well of plate. Gently mix by swirling the plate in one direction. Two days after transfection, cells were harvest for further assessments.
[bookmark: _Toc213408425]Lentiviral transduction of MCF-7 cells
A second-generation lentiviral vector system was used here. The transfer plasmid pCDH HA-Ub(2-70)-LPLTG-YEAAK-Miro1(580-618)-IRES-6xHis-mgSrtA-Miro1(580-618) was generated through above molecular cloning procedures. 
For virus production, briefly, HEK293T cells were seeded in 10 cm dishes to reach a ~80% confluency. The lentiviral vector alongside plasmids for packaging (psPAX2) and VSV-G envelope (pMD2.G) were then mixed in a 5:3:2 ratio. The transfection of HEK293T were performed using PEI reagents (YEASEN, #40816ES03). 6 h post transfection, replace the culture medium with rewarmed DMEM supplemented with 3% FBS. 72 h post transfection, viruses were harvested by collecting and filtering the supernatant. Viruses were concentrated via centrifugation (30,910 x g, 2 h, 4℃) if necessary. 
For transduction, prepare the cells in a 24-wells plate to reach a ~50% confluency. Polybrene (Beyotime, #C0351-1ml, concentration 10 mg/mL) were 1:1000 diluted in culture medium to facilitate transduction. For each cell type, different volume of viruses was added, and the efficiency was measured by detecting the protein expression via western blot. 
[bookmark: _Toc213408426]Western blot
Western blot was performed as described previously.4 Briefly, cells were lysed using RIPA (Merck, #R0278) with protease inhibitor cocktail (Yamei, #GRF101). Equal volumes of sample were subjected to SDS-PAGE, followed by transferring to nitrocellulose membranes. Membranes were blocked with TBST containing 5% skim-milk for 1 h under room temperature and then overnight with HA (1:1000, Invitrogen, #26183), GFP (1:1000, ABclonal, #AE012) as well as His (1:1000, proteintech, #HRP-66005) antibodies at 4 °C. After three washing steps, membranes were incubated with HRP-conjugates secondary antibodies (1:20000, ABclonal, #AS014 or 1:20000, ABclonal, #AS003) for 1 h at room temperature and visualized using a Bio-Rad ChemiDoc MP system.
[bookmark: _Toc213408427]IP-MS
Cells were washed twice with pre-cooled PBS, scraped, and lysed with bottom-up rotation in 500 μL Pierce IP Lysis Buffer (Thermo, #87787) with 1x EDTA free protease inhibitor (MCE, #HY-K0011) for 2 h at 4 °C. The supernatant was collected in 1.5 mL centrifuge tube and centrifuged at 15,871 x g for 10 min at 4 °C. The concentration of the supernatant was adjusted to 1 mg/mL using a BCA protein assay kit. 1 mL of the above lysate was incubated with 50 µL pre-washed anti-HA magnetic beads (Thermo, #88837) with bottom-up rotation for 1 h at room temperature. The beads were washed twice with PBST (0.05% Tween-20 Detergent) and twice with PBS. Thereafter, 300 µL 25 mM ABC containing 1 M urea was added, and then the proteome was reduced with 10 mM DTT at 55 °C for 40 min and alkylated by 15 mM IAA in dark at room temperature for 30 min. Additional 5 mM of DTT was added for 10 min to quench the alkylation process. 8 µg of trypsin (Beijing Enzymic Source Biotechnology, #P01001) was added and performed at 37 °C with rotation overnight. The reaction was quenched by adding formic acid till pH reached to 2-3. The peptide solution was desalted using SOLAµ HRP column (Thermo, #60209-001) and dried in speedvac vacuum concentrator. Peptides were redissolved in 0.1% formic acid and 500 ng peptides were analyzed by Q Exactive™ Plus mass spectrometer. The raw data were processed using the Proteome Discovery software and the built-in Label-Free-Quantification workflow.


[bookmark: _Toc213408428]Chemical synthesis of Gly-alkyne and Gly-alkane
[image: ]
[bookmark: OLE_LINK8][bookmark: OLE_LINK9]Boc-Gly-alkyne. To a mixture of Boc-Gly-OH (500 mg, 2.85 mmol, 1.0 eq) and EDC hydrochloride (1.09 g, 5.71 mmol, 2.0 eq) in anhydrous DMF (10 mL) were added DIPEA (970 μL, 5.71 mmol, 2.0 eq) and propargyl amine (274 μL, 4.28 mmol, 1.5 eq ). The mixture was stirred at room temperature for 3 h before removal of DMF under reduced pressure. The reaction mixture was purified by silica gel column chromatography (DCM: MeOH = 10:1) to afford Boc-Gly-alkyne as a yellow oil (545 mg, 2.57 mmol, 90% yield). 1H NMR (400 MHz, CD3OD): δ = 1.45 (s, 9H), 2.57 (t, J = 2.58 Hz, 1H), 3.70 (s, 2H), 3.98 (d, J = 2.58 Hz, 2H); 13C NMR (600 MHz, CD3OD): δ = 28.7, 29.4, 44.4, 72.2, 80.5, 80.7, 158.4, 172.1; ESI-(+)-HRMS (m/z): [M+Na]+ calculated for C10H16N2O3, 235.1059; found, 235.1055 (-2.0 ppm).
Gly-alkyne. To a MeOH (4 mL) solution of tert-butyl (2-oxo-2-(prop-2-yn-1-ylamino)ethyl)carbamate (424 mg, 2.00 mmol) was added 4N HCl in dioxane (1 mL). After 2 h, the solvent was removed under reduced pressure. The reaction mixture was redissolved in 1 mL MeOH. The MeOH solution was added into 20 mL EtOAc. Gly-alkyne was obtained by centrifugation as a white solid (220 mg, 1.96 mmol, 98% yield). 1H NMR (400 MHz, CD3OD): δ = 2.65 (t, J = 2.56 Hz, 1H), 3.69 (s, 2H), 4.04 (d, J = 2.56 Hz, 2H); 13C NMR (600 MHz, CD3OD): δ = 29.6, 41.5, 72.7, 80.0, 167.0; ESI-(+)-HRMS (m/z): [M+H]+ calculated for C5H8N2O, 113.0715; found, 113.0705 (-9.0 ppm).
tert-butyl (2-oxo-2-(propylamino)ethyl)carbamate (7). To a mixture of (tert-butoxycarbonyl)glycine (700 mg, 4.0 mmol, 1.0 eq ) and EDC hydrochloride (1.53 g, 8.0 mmol, 2.0 eq) in anhydrous DMF (10 mL) were added DIPEA (1.36 mL, 8.0 mmol, 2.0 eq ) and propylamine (494 μL, 6.0 mmol, 1.5 eq ). The mixture was stirred at room temperature for 2.5 h before removal of DMF under reduced pressure. The reaction mixture was purified by silica gel column chromatography (DCM: MeOH = 10:1) to afford 7 as a yellow oil (519 mg, 2.4 mmol, 60% yield). 1H NMR (400 MHz, CD3OD): δ = 0.92 (t, J = 7.48 Hz, 3H), 1.45 (s, 9H), 1.52 (tq, J = 7.48, 7.12 Hz, 2H), 3.16 (t, J = 7.12 Hz, 2H), 3.68 (s, 2H); 13C NMR (600 MHz, CD3OD): δ = 11.7, 23.5, 28.7, 42.0, 44.6, 80.4, 158.0, 172.1; ESI-(+)-HRMS (m/z): [M+Na]+ calculated for C10H20N2O3, 239.1372; found, 239.1370 (-0.8 ppm). 
2-amino-N-propylacetamide (8). To a MeOH (4 mL) solution of tert-butyl (2-oxo-2-(propylamino)ethyl)carbamate (432 mg, 2.00 mmol) was added 4N HCl in dioxane (1 mL). After 2 h, the solvent was removed under reduced pressure. The reaction mixture was redissolved in 1 mL MeOH. The MeOH solution was added into 20 mL EtOAc. The white precipitate was collected by centrifugation (227 mg, 1.96 mmol, ~ 98% yield). 1H NMR (600 MHz, CD3OD): δ = 0.94 (t, J = 7.44 Hz, 3H), 1.56 (tq, J = 7.02, 7.44, 2H), 3.21 (t, J = 7.02 Hz, 2H), 3.66 (s, 2H); 13C NMR (600 MHz, CD3OD): δ = 11.7, 23.5, 41.5, 42.3, 167.1; ESI-(+)-HRMS (m/z): [M+H]+ calculated for C5H12N2O, 117.1028; found, 117.1021 (-6.0 ppm).
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