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Synthetic Procedures 

 

General: All solvents and reagents were obtained commercially and used as received. Reactions were executed 

at ambient temperatures unless stated otherwise. Reactions were monitored by TLC-analysis, spraying with 

varying stains; an aqueous solution of cerium molybdate ((NH4)6Mo7O24·4H2O 25 g/L), an aqueous solution of 

potassium permanganate (5 g KMnO4, 25 g K2CO3 per L) or an ethanolic solution bromocresol (0.4 g in 1 L, 

addition of 0.1M NaOH(aq) until the solution turns blue). Column chromatography was performed on silica gel 

(40-63 µm). 1H and 13C-APT spectra were recorded on a Bruker AV-400 (400 MHz), Bruker DMX-600 (600 MHz) 

or Bruker BioSpin (850 MHz). All present 13C-APT spectra are proton decoupled. The high resolution mass 

spectrometry were recorded by direct injection (2 µL of a 2µM solution in water/acetonitrile; 50/50; v/v and 

0.1% formic acid) on a mass spectrometer (Thermo Finnigan LTQ Orbitrap) equipped with an electrospray ion 

source in positive mode (source voltage 3.5 kV, sheath gas flow 10, capillary temperature 250 ˚C) with 

resolution R = 600000 at m/z 400 (mass range m/z = 120-400). 

 

 
Epichlorohydrin (10.75 ml, 138 mmol, 1.1 eq) was added to a solution of benzhydrylamine (21.55 ml, 125 

mmol) in isopropanol (125 mL) and the reaction mixture was stirred overnight at 30 °C. LC/MS analysis showed 

full conversion into the open-chain intermediate. The reaction mixture was concentrated in vacuo and 

redissolved in MeCN (200 mL). Sodium bicarbonate (11.44 g, 188 mmol, 1.5 eq) was added and the reaction 

mixture was refluxed for 30 h. The reaction mixture was filtered and reduced in vacuo, providing a pale-yellow 

solid. The solid cake was thoroughly pulverized, suspended in an Et2O/Pentane/EtOAc mixture (9:9:2, 50 mL) 

and sonicated for 15 minutes. The white residue was collected by filtration and dried under reduced pressure, 

yielding 1-benzhydrylazetidin-3-ol as a white solid (24.85 g, 104 mmol, 83%), which was used in the next step 

without further purification. Rf = 0.49 (1:1 ; EtOAc:PE). 
1
H NMR (400 MHz, CDCl3) δ 7.40 – 7.12 (m, 10H), 4.42 

(p, J = 5.8 Hz, 1H), 4.34 (s, 1H), 3.55 – 3.47 (m, 2H), 3.17 (s, 1H), 2.96 – 2.83 (m, 2H). 
13

C NMR (101 MHz, CDCl3) 

δ 141.80, 128.42, 127.38, 127.14, 78.43, 63.30, 61.89. 

 

 
1-benzhydrylazetidin-3-ol (24.65 g, 103 mmol) and triethylamine (21.53 ml, 155 mmol, 1.5 eq) were dissolved 

in DCM (80 mL) under argon atmosphere and cooled to -40 °C. Methanesulfonyl chloride (9.63 ml, 124 mmol, 

1.2 eq) in DCM (20 mL) was slowly added dropwise, while maintaining the temperature at -40 °C. The reaction 

mixture was stirred for 30 minutes, after which it was diluted with DCM (50 mL) and washed with water (2 x 

100 mL). The organic phase was dried over MgSO4, filtered and concentrated in vacuo (if the concentrate did 

not solidify, the oil was diluted with EtOAc and re-concentrated). The residual yellow solid was pulverized and 

thoroughly rinsed with cold Et2O. The solid was suspended in a mixture of acetone/water (1:1, 50 mL) and 
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sonicated for 15 minutes, filtered and vacuum dried, yielding the product as an off-white solid (26.3 g, 83 

mmol, 80%). TLC Rf = 0.33 (1:3 ; EtOAc:PE). 
1
H NMR (400 MHz, CDCl3) δ = 7.53 – 7.25 (m, 10H), 5.16 (p, J=5.8, 

1H), 4.50 (s, 1H), 3.73 – 3.66 (m, 2H), 3.31 – 3.23 (m, 2H), 2.93 (s, 3H).
 13

C NMR (101 MHz, CDCl3) δ 141.29, 

128.46, 127.29, 127.19, 77.99, 67.86, 60.04, 37.91. 

 

 
A solution of 1-benzhydrylazetidin-3-yl methanesulfonate (26.3 g, 83 mmol) in DCE (150 mL) was charged with 

1-Chloroethyl chloroformate (9.96 ml, 91 mmol, 1.1 eq) and heated to reflux. After 1.5 hour, TLC (Rf = 0.38 - 2:3 

; EtOAc:PE) indicated conversion of the starting material in a lower running product. The solution was 

concentrated in vacuo, redissolved in MeOH (150 mL) and refluxed for an additional 2 h. The reaction mixture 

was concentrated in vacuo. The residual yellow cake was suspended in a mixture of Et2O:EtOH (2:1, 50 mL) and 

sonicated for 15 minutes. The remaining white solid was isolated by filtration, washed with Et2O and dried in 

vacuo, yielding azetidin-3-yl methanesulfonate hydrochloride (10.2 g, 54.4 mmol, 65.5 % yield) as a white solid. 
1
H NMR (400 MHz, Methanol-d4) δ 5.44 (ddd, J = 6.8, 4.8, 1.9 Hz, 1H), 4.52 (dt, J = 12.5, 4.4 Hz, 2H), 4.30 (dd, J = 

12.6, 4.8 Hz, 2H), 3.23 (s, 3H).  13C NMR (101 MHz, Methanol-d4) δ 70.08, 54.51, 37.92. 

 

 
A suspension of azetidin-3-yl methanesulfonate hydrochloride (3.52 g, 18.8 mmol, 1.05 eq) and silver 

methanesulfonate (3.88 g, 19.1 mmol, 1.07 eq) in dry MeCN (25 mL) was prepared under argon atmosphere, 

and stirred vigorously at 40 °C for 15 minutes. Dry potassium carbonate (2.14, 35.7 mmol, 2 eq) and glutaric 

anhydride (2.04 g, 17.9 mmol, 1 eq) were added and the reaction was refluxed for 2 h. TLC indicated 

completion (10% EtOH in DCM), using bromocresol as a visualization agent. The reaction mixture was filtered 

over celite and carefully rinsed with water three times to remove product from the cake. The filtrate was 

diluted with 25% water in MeCN and acidified with Amberlite (IR120, H-form). After filtration, the solution was 

concentrated and purified by column chromatography (7% » 10% EtOH in DCM), yielding the title compound as 

a thick white solid (3.75 g, 14.1 mmol, 79%). 
1
H NMR (400 MHz, CDCl3) δ = 5.28 (tt, J=6.7, 4.1, 1H), 4.52 (ddd, 

J=10.1, 6.6, 1.5, 1H), 4.41 (ddd, J=11.5, 6.6, 1.4, 1H), 4.36 – 4.29 (m, 1H), 4.20 – 4.14 (m, 1H), 3.12 (s, 3H), 2.45 

(t, J=7.0, 2H), 2.23 (t, J=7.3, 2H), 1.97 (p, J=7.1, 2H). 
13

C NMR (101 MHz, CDCl3) δ 177.36, 172.75, 66.53, 57.47, 

55.14, 38.37, 32.87, 30.29, 19.60. HRMS [M+H]
+
 m/z calc. for [C14H10F5NO3] = 266,06928, found 266,06919 

 

 
KOtBu in THF (20.5 mL, 1.6 M, 32.9 mmol, 2.3 eq) was added to a solution of mesylazetidine pentanoic acid 

spacer 5 in DMF (150 mL), under argon atmosphere. The reaction mixture was stirred at 50 °C for 2 h. After 
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cooling to room temperature, EDC·HCl (8.23 g, 42.9 mmol, 3 eq.) and pentafluorophenol (4.58 mL, 42.9 mmol, 

3 eq.) were added, and the reaction mixture was stirred for an additional 1.5 h. The mixture was poured into 

H2O (150 mL) and extracted with DCM (150 mL). The organic layer was washed with brine (30 mL), dried over 

MgSO4, filtrated and concentrated in vacuo. The crude product was purified by column chromatography (10% » 

30% EtOAc in PE) to yield 6 as a colorless oil which solidified upon standing at -20°C (3 g, 9 mmol, 63%). 
1
H NMR 

(400 MHz, CDCl3) δ = 6.93 – 6.69 (d, J=95.6, 1H), 5.75 (d, J=9.6, 1H), 4.52 (d, J=37.4, 2H), 2.90 – 2.76 (m, 2H), 

2.42 (dt, J=36.0, 7.2, 2H), 2.15 (p, J=7.1, 2H). 
13

C NMR (101 MHz, CDCl3) δ 177.36, 172.75, 66.53, 57.47, 55.14, 

38.37, 32.87, 30.29, 19.60. HRMS [M+H]
+
 m/z calc. for [C14H10F5NO3] = 336,06536, found 336,06512. 

 

 
A solution of mesylazetidine pentanoic acid spacer 5 (0.58 g, 2.186 mmol) in DMF (25 mL) was prepared and 

put under argon atmosphere. KOtBu (3.01 ml, 4.81 mmol) was slowly added and the reaction mixture was 

warmed to 50 °C and stirred vigorously for 2 hours. The reaction was allowed to cool to room temperature, 

after which p-Nitrophenol (0.912 g, 6.56 mmol) was added. The reaction mixture was stirred until a clear yellow 

solution had formed. Then EDCˑHCl (1.257 g, 6.56 mmol) was added and the reaction was stirred for additional 

2 hours. The reaction mixture was poured into ether/EtOAc (2:1) and washed with water and brine. The organic 

layer was dried over MgSO4, filtrated and concentrated in vacuo. The crude product was purified by column 

chromatography (30% » 80% EtOAc in PE) to yield 7 as a white crystalline substance (0.54 g, 1.86 mmol, 85%). 
1
H NMR (400 MHz, CDCl3) δ = 8.27 (d, J=9.1, 2H), 7.29 (d, J=9.1, 2H), 6.80 (dd, J=100.2, 1.7, 1H), 5.73 (d, J=6.9, 

1H), 4.51 (d, J=35.3, 2H), 2.74 (t, J=7.2, 2H), 2.46 (t, J=7.1, 1H), 2.37 (t, J=7.1, 1H), 2.13 (p, J=7.2, 2H).
 13

C NMR 

(101 MHz, CDCl3) δ = 170.72, 155.28, 145.20, 137.40, 136.68, 125.13, 122.37, 113.71, 113.41, 58.53, 56.56, 

33.23, 30.60, 29.56, 19.96, 19.78. 

 

 
Morpholine (0.099 ml, 1.137 mmol) was added to a solution of 4-nitrophenyl 5-(azet-1(2H)-yl)-5-

oxopentanoate 7 (0.11 g, 0.379 mmol) in DCM (1 mL). After 1 hour, the reaction mixture was directly purified 

by column chromatography (DCM » DCM:Acetone:EtOH 80:20:1 » 50:45:5) to give 8 (88 mg, 0.369 mmol, 97%). 
1H NMR (400 MHz, CDCl3) δ = 8.27 (d, J=9.1, 2H), 7.29 (d, J=9.1, 2H), 6.80 (dd, J=100.2, 1.7, 1H), 5.73 (d, J=6.9, 

1H), 4.51 (d, J=35.3, 2H), 2.74 (t, J=7.2, 2H), 2.46 (t, J=7.1, 1H), 2.37 (t, J=7.1, 1H), 2.13 (p, J=7.2, 2H). 13C NMR 

(101 MHz, CDCl3) δ = 170.72, 155.28, 145.20, 137.40, 136.68, 125.13, 122.37, 113.71, 113.41, 58.53, 56.56, 

33.23, 30.60, 29.56, 19.96, 19.78. HRMS [M+H]+ m/z calc. for [C14H14N2O5] = 291,09755, found 291,09744. 

HRMS [M+H]+ m/z calc. for [C12H18N2O3] = 239,13902, found 239,13900. 
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Tetrazine 9 was added to a solution of acylazetidine 8 in a H2O:THF mixture (1:1, 1 mL). The reaction was stirred 
for 0.5 hour, diluted with water and extracted with EtOAc. The water layer was separated and reduced in 
volume and co-evaporated with dioxane. The residue was redissolved in DMSO (1 mL). Diethyl ether (10 mL) 
was added and the mixture was sonicated for 0.5 hour. The ether was decanted and the remaining off-yellow 
powder was dried in vacuo to give adduct 10.  

 

 
3-Phenylpropionyl chloride (2.228 ml, 15.00 mmol) was added to a cooled solution (-78 °C) of azetidin-3-yl 
methanesulfonate hydrochloride (2.81 g, 15 mmol) and TEA (4,60 ml, 33,0 mmol) in DCM (60 mL), under argon 
atmosphere. The reaction mixture was stirred for 30 minutes, before being quenched with water. The aqueous 
layer was extracted twice with DCM (30 mL). The organic layer was isolated and dried over MgSO4, filtered and 

concentrated in vacuo. The residual oil was purified by flash column chromatography (70% » 100% EtOAc in 
pentane), yielding 18 (3.04 g, 10.73 mmol, 72%) as a white crystalline substance. 1H NMR (400 MHz, CDCl3) δ 
7.30 (dd, J = 8.1, 6.7 Hz, 2H), 7.24 – 7.16 (m, 3H), 5.12 (tt, J = 6.7, 4.1 Hz, 1H), 4.36 – 4.25 (m, 1H), 4.18 (ddd, J = 
10.1, 6.6, 1.5 Hz, 1H), 4.11 – 3.97 (m, 2H), 3.03 (s, 3H), 2.93 (t, J = 7.6 Hz, 2H), 2.43 – 2.32 (m, 2H). 13C NMR (101 
MHz, CDCl3) δ = 172.36, 140.81, 128.60, 128.41, 126.42, 66.61, 57.17, 54.89, 38.35, 33.77, 31.04. 

 

 
Potassium tert-butoxide (1,459 g, 13.00 mmol) was added to a solution of 18 (2.83 g, 10 mmol) in tBuOH (30 
mL), under argon atmosphere. The reaction mixture was stirred for 4h at 50 °C. The reaction mixture was 
poured into a diluted ammonium chloride solution and extracted with DCM. The organic layers were dried over 
MgSO4, filtered and concentrated in vacuo. Purification by silica gel column chromatography (40% » 50% EtOAc 

in pentane) yielded 11 (1.09 g, 5.84 mmol, 58%) as a colorless oil that solidified upon standing.
 1

H NMR (400 
MHz, CDCl3) δ 7.80 (dd, J = 7.1, 1.7 Hz, 2H), 7.62 (s, 1H), 7.53 (t, J = 6.0 Hz, 1H), 7.45 – 7.38 (m, 1H), 7.38 – 7.23 
(m, 7H), 7.14 – 7.01 (m, 6H), 4.27 (d, J = 5.9 Hz, 2H), 2.88 (t, J = 7.6 Hz, 2H), 2.51 (t, J = 7.7 Hz, 2H).

 13
C NMR (101 

MHz, CDCl3) δ 172.92, 159.03, 157.98, 140.49, 137.75, 135.72, 129.90, 129.07, 128.85, 128.72, 128.41, 128.27, 
128.07, 126.92, 126.03, 122.63, 39.77, 37.48, 31.28. 
 

 
3,6-diphenyl-1,2,4,5-tetrazine (62.6 mg, 0.267 mmol) was added to a solution of 1-(azet-1(2H)-yl)-3-
phenylpropan-1-one (50 mg, 0.267 mmol) in H2O:THF (1:4, 0.5 mL). The reaction mixture was stirred overnight. 

TLC (20% EtOAc in DCM) showed conversion into a single product. The solution was concentrated in vacuo and 
purified by column chromatography, yielding adduct 14 as a pale yellow oil. 1H NMR (400 MHz, CDCl3) δ 7.80 (d, 
J = 7.1, 1.7 Hz, 2H), 7.62 (s, 1H), 7.53 (t, J = 6.0 Hz, 1H), 7.45 – 7.38 (m, 1H), 7.38 – 7.23 (m, 7H), 7.14 – 7.01 (m, 
5H), 4.27 (d, J = 5.9 Hz, 2H), 2.88 (t, J = 7.6 Hz, 2H), 2.51 (t, J = 7.7 Hz, 2H). 13C NMR (101 MHz, CDCl3) δ 172.92, 
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159.03, 157.98, 140.49, 137.75, 135.72, 129.90, 129.07, 128.85, 128.72, 128.41, 128.27, 128.07, 126.92, 
126.03, 122.63, 39.77, 37.48, 31.28. 
 

 
Epoxomicin-Thr(tBu)-Boc (0.05 g, 0.076 mmol) was dissolved in 0.5 ml TFA and stirred for 15 minutes. The 
reaction mixture was diluted with toluene and concentrated in vacuo. The residue was co-evaporated with 
toluene and redissolved in DMF (0.5 mL). DIPEA (0.053 ml, 0.305 mmol) was added, followed by 
perfluorophenyl 5-(azet-1(2H)-yl)-5-oxopentanoate (6) (0.026 g, 0.076 mmol). The reaction progress was 
followed by TLC-MS analysis. Upon completion, the reaction mixture was purified by HPLC to give 15 (15 mg, 
0.023 mmol, 30%).

 1
H NMR (600 MHz, DMSO-d6) δ = 7.96 – 7.74 (m, 4H), 6.95 (d, J=20.1, 1H), 5.81 (d, J=48.3, 

1H), 4.84 – 4.71 (m, 1H), 4.54 (d, J=4.9, 1H), 4.42 – 4.35 (m, 1H), 4.31 (s, 1H), 4.27 – 4.15 (m, 3H), 3.87 (h, J=5.7, 
1H), 3.18 (d, J=5.3, 1H), 3.00 (d, J=5.3, 1H), 2.27 – 2.08 (m, 3H), 1.81 – 1.58 (m, 3H), 1.39 (s, 3H), 1.36 – 1.24 (m, 
2H), 1.12 – 1.02 (m, 2H), 0.99 (d, J=6.3, 3H), 0.89 (d, J=6.7, 3H), 0.85 – 0.73 (m, 15H).

 13
C NMR (151 MHz, DMSO-

d6) δ = 208.00, 171.63, 171.17, 170.85, 170.06, 138.49, 137.20, 113.98, 112.74, 66.43, 58.79, 58.36, 57.86, 
56.86, 56.03, 51.55, 49.23, 43.30, 38.69, 36.44, 36.17, 34.69, 34.28, 32.55, 30.67, 29.53, 24.27, 23.16, 21.10, 
21.05, 20.97, 19.70, 15.32, 15.19, 10.90, 10.84.  
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Kinetic Experiments 
 

Determination of the pseudo-first order reaction rate constant 

A 1.2 mM stock solution of tetrazine 9 in 12% DMSO:Water (v:v) and a 12 mM stock solution of acylazetine 8 in 

12% DMSO:Water were prepared. 1 mL of the 1.2 mM tetrazine 9 stock solution was brought into a quarts 

cuvette (10 mm width, 2 mL volume), which was placed in the measurement chamber of a Cary 300 UV-Vis 

spectrophotometer (Agilant Technologies). Then, 1 mL of the 12 mM acylazetine 8 stock solution was added to 

the cuvette and the measurement was immediately started. Upon addition of the second solution, the 

concentration became 0.6 mM for 9 and 6 mM for 8. The absorption decay was followed at 517 nm, measuring 

at 13 second intervals over 30 minutes. The experiments were conducted at uncontrolled room temperature 

(±20 ˚C). 

The reaction rate was derived from four data sets using every measurement interval up to 600 seconds 

(absorption range from 100% to >10%). This gave 4 data points per value of time (x). This array was subjected 

to the LINEST function (Microsoft Excel 2013) to determine the slope and the standard deviation. The slope 

represents the pseudo first-order rate constant. 
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Determination of the second order rate constant 

The second order rate was derived from the observed pseudo-first order reaction rates at three different 

(excess) concentrations of 8. These experiments were conducted at uncontrolled room temperature (±20 ˚C). 

The slope of this plot represents the second order rate constant. 

  

k = 0.39 ± 0.098 Mˉ¹ sˉ¹ 
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Biological Essays 
 

Preparation of cell extracts 

 

Human Embryonic Kidney (HEK) cell extracts were prepared from cultured HEK-293T cells by harvesting, 
washing with PBS (2x) and cell lysis in digitonin lysis buffer (50 mM Tris pH 7.5, 250 mM sucrose, 5 mM MgCl2, 
1 mM DTT, 2 mM ATP, 0.025% digitonin) for 30 min on ice followed by sonication on ice for 3x 10 s. After 

centrifugation of the cells at 16,100 g for 15 min at 4 °C, the supernatants were collected and the protein 
concentration was determined by Bradford assay.  
 
 
Competition assay versus MV151 

 
HEK cell lysates (20 µg total protein per experiment) in lysis buffer (9 µL) were exposed to the indicated 

concentrations of 15 (1 μL 10x solution in DMSO) for 1 hr at 37 °C, after which the lysates were incubated with 
1 μM MV151 (1.1 µL 10 µM in DMSO) for 1 hr at 37 °C. The reaction mixtures were then boiled at 100 °C for 5 
minutes with 4 µL 4x Laemmli’s sample buffer containing 2-mercaptoethanol and resolved on 12.5% SDS-PAGE. 
In-gel visualization of the fluorescent labeling was performed in the wet gel slabs directly using a Typhoon 
Variable Mode Imager (Amersham Biosciences) with Cy3/TAMRA settings (excitation wavelength 532 nm, 
emission wavelength 580 nm). As a loading control gels were stained with Coomassie Brilliant Blue. As a protein 
standard the PageRuler Plus Prestained Protein Ladder (Thermo Scientific) was used. 

 

 

Figure S1. Competition experiment in HEK cell extracts. Cell extract were first exposed to 0 - 10 µM of azetidine-

functionalized ABP 15 for 1 hr and then to fluorescent proteasome ABP MV151 for 1 hr. 12.5% SDS-PAGE with fluorescent 

readout followed by coomassie brilliant blue staining. Proteasome β-subunits are designated on the basis of reported 

labeling by MV151. ‘M’: protein marker. 
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Tetrazine ligation in cell extracts 

 
HEK cell lysates (20 µg total protein per experiment) in lysis buffer (19 µL) were exposed to 5 µM of 12 or 11 (1 

μL 100 µM in DMSO) for 1 hr at 37 °C. As a control, lysates were incubated with 11 in the presence of 100 μM 

epoxomicin (1 μL 2 mM in DMSO) or labeled with 1 µM MV151 (1 µL 20 µM in DMSO) for 1 hr at 37 °C. The cell 
extracts were then exposed to the indicated concentrations of 13 (1.1 µL 20x solution in DMSO) for the 

indicated time at 37 °C. After quenching by chloroform/methanol precipitation,1 the proteins were taken up in 

10 µL Laemmli’s sample buffer containing 2-mercaptoethanol, boiled at 100 °C for 5 minutes and resolved on 
12.5% SDS-PAGE. In-gel visualization of the fluorescent labeling was performed in the wet gel slabs directly 
using a Typhoon Variable Mode Imager (Amersham Biosciences) with Cy3/TAMRA settings (excitation 
wavelength 532 nm, emission wavelength 580 nm). As a loading control gels were stained with Coomassie 
Brilliant Blue. As a protein standard the PageRuler Plus Prestained Protein Ladder (Thermo Scientific) was used. 

 

Figure S2. Full figure of Figure 4A. 

 

Figure S3. Full figure of Figure 4B. 
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Test of cross-reactivity in cell extracts 

 
HEK cell lysates (20 µg total protein per experiment) in lysis buffer (19 µL) were exposed to 5 µM of 11 (1 μL 

100 µM in DMSO) for 1 hr at 37 °C. The cell extracts were then exposed to 100 µM biotin-phosphine, 100 µM 
biotin-dibenzocyclooctyn, 50 µM azido-Bodipy, 50 µM Bodipy-alkyne or 50 µM tetrazine-Bodipy (each 1 µL 20x 

in DMSO) for 1 hr at 37 °C. After quenching by chloroform/methanol precipitation,2 the proteins were taken up 

in 10 µL Laemmli’s sample buffer containing 2-mercaptoethanol, boiled at 100 °C for 5 minutes and resolved on 
12.5% SDS-PAGE. In-gel visualization of the fluorescent labeling was performed in the wet gel slabs directly 
using a Typhoon Variable Mode Imager (Amersham Biosciences) with Cy2/Blue Fam settings (excitation 
wavelength 488 nm, emission wavelength 520 nm). Next, the proteins were transferred onto a PVDF 
membrane for detection of biotinylated proteins. The membrane was blocked with 1% BSA in TBS-t(+) (0.1% 
Tween 20) for 1 hr at room temperature, hybridized with Streptavidin-HRP for 45 min at room temperature 
(1:10,000 in blocking buffer) (Molecular Probes, Life Technologies), washed with TBS-t(+) and TBS and then 
visualized using an ECL+ Western Blotting detection kit (Amersham Biosciences). As a loading control the 
membrane was stained with Coomassie Brilliant Blue.  
 

 
Figure S4. Test of cross-reactivity in HEK cell extracts. Cell extract were first exposed to 5 µM of azetidine-

functionalized ABP 15 for 1 hr and then to Bodipy-azide (50 µM), Bodipy-alkyne (50 µM), tetrazine-BodipyFl (50 

µM), biotin-phosphine (‘BioP’, 100 µM) or biotin-dibenzocyclooctyne (‘DIBO’, 100 µM) for 1 hr. 12.5% SDS-PAGE 

with fluorescent readout for detection of Bodipy-labeled proteins followed by streptavidin Western blotting to 

detect biotinylated proteins. Coomassie brilliant blue staining is shown as a loading control. ‘M’: protein marker. 
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Leeuwenburgh, M. A.; Ovaa, H.; Neefjes, J. J.; Filippov, D. V.; van der Marel, G. A.; Dantuma, N. P.; Overkleeft, 
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850 MHz NMR in DMSO: 

Structures gives are putative. The 

spectra are taken from crude 

product. A mixture of regio 

isomers, rotamers and potentially 

tautomers are observed in NMR.   
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 RP-HPLC: Gemini C18 column (3 µm particles, 110 Å pore size, 4.6 x 50 mm).     A: H2O, B: MeCN, C: 1% TFA; 8 minute gradient: 0% B to 50% B (10% C). 
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