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Supporting figure 1: NMR-overlay of reaction mixture (16 h in PBS/MeCN/MeOH, rt (red)), cysteine derivative (blue) and FL2 (green).



[image: \\nas.ads.mwn.de\tuch\oc2\free4all\Wolfi\Analytics\Grafiken für paper\FL2 prep labeling 1 µM.tif]
Supporting figure 2: Preparative labeling with FL2 (1µM) in A549. 
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[bookmark: _GoBack]Supporting figure 3: Gel-based LC-MS/MS identification of ALDH2 as a target protein of FL2. The volcano plot shows the statistical significance of proteins (student’s t-test p-value), that were identified from the gel band (55 – 60 kDa, Figure 1). Ratios were calculated from intensities of proteins in the band (FL2-treated proteome) and corresponding gel area with DMSO-treated proteome. Red dots represent proteins with average ratios and p-values above 16 (log2 corresponds to 4) and 0.01 (-log10 corresponds to 2), respectively.  
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[bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: OLE_LINK7]Supporting figure 4: Spiking of ALDH2 in A549 proteome; M(ALDH2 recomb.) = 54.6 kDa  M(ALDH2 nat.)  = 56.4 kDa
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Supporting figure 5: Full-length protein mass: ALDH2 (a), ALDH2 + FL1 (b) and ALDH2 + ST (c).
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Supporting figure 6: Fragment spectrum of the peptide NQGQCCCAGSRTF (2+, m/z = 809.862 Da), which has been confidently identified (1 % FDR) carrying one FL1-modification (SEQUEST, -0.45 ppm, XCorr: 3.50). 
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Supporting figure 7: Determination of residual activity of ALDH2 after incubation (25 x excess, 3 h, 25 °C) with FL2 and FL1.

[image: \\nas.ads.mwn.de\tuch\oc2\free4all\Wolfi\Analytics\Grafiken für paper\channel bearbeitet.tif]
Supporting figure 8: Active center of hALDH2 with C319 (yellow) and C318 (green).
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Supporting figure 9: MTT curves of FL1 (a), FL2 (b), FL2P (c) and ST (d).

Supporting table 1: IC50 values (µM) of compounds FL1, FL2 , FL2P, ST  in A549, HepG2
	
	A549
	HepG2

	FL1
	2.49 ± 0.06
	n.d.

	FL2
	1.36 ± 0.30
	3.05 ± 0.26

	FL2P
	2.09 ± 0.42
	1.93 ± 0.33

	ST
	1.86 ± 0.28
	n.d
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Supporting scheme 1: Synthesis and ee-values of western fragment of stipudiol
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Supporting scheme 2: Synthesis and ee-values of eastern fragment of stipudiol









1. Materials

All chemicals and reagents were purchased reagent grade or higher from commercial sources (Sigma-Aldrich Co. LLC, Thermo Fisher Scientific Inc., Merck KGaA, ABCR GmbH & Co. KG, TCI Europe GmbH). All technical solvents were distilled prior to use. Anhydrous solvents were purchased from commercial sources (Sigma-Aldrich Co. LLC, Thermo Fisher Scientific Inc., VWR International, LLC). All reactions were performed in oven-dried glassware under an argon atmosphere. Analytical thin-layer chromatography was carried out on Merck silica-gel plates, using short wave UV light (254 nm) or common TLC stains (KMNO4, Henessian, usw.) to visualize components, as indicated with each product. Silica gel (Kieselgel 60, 40–63 μm, Merck KgaA) was used for flash column chromatography. 
1H- and 13C-NMR spectra were recorded on a Bruker Avance I 300 (300 MHz), a Bruker Avance I (500 MHz) or a Bruker Avance III 500 (500 MHz) NMR-System and referenced to the residual proton/carbon signal of the deuterated solvent. Chemical shifts are reported in parts per million (ppm). Coupling constants (J) are in hertz. 
HR-ESI-MS, HR-LC-ESI-MS, HR-APCI-MS and HR-LC-APCI-MS mass spectra were recorded with a LTQ FT Ultra coupled with an UltiMate 3000 HPLC system (Thermo Fisher Scientific Inc.).

Gas chromatography (GC)
For analytical GC, a HP 6890 Series GC-System of Agilent was used (flame rimethyla detector and hydrogen as a carrier gas at 160 kPa). For measurements on an achiral stationary phase, a HP-5-column (Poly-dimethyl/diphenyl-siloxane, 95/5) was used. For measurements on a chiral stationary phase, 2,3-Dimethyl-6-TBDMS-β-cyclodextrine-modified columns were used.
 The temperature program for  compound 10: 60 °C (1min), 15 °C/Min → 140 °C (30 min), 15 °C/min → 220 °C (5 min).

High performance liquid chromatography (HPLC)
Analytical separations, chiral phase: Daicel ChiralPak AD-RH (250 × 4.6 mm). Further components: P580 Pump, ASI-100 Automated Sample Injector, UVD 340 U Photodiode Array Detector (Dionex).

2. Synthesis

(5-iodopent-1-yn-1-yl)trimethylsilane,1  6-(trimethylsilyl)hex-5-ynal,2 5-(trimethylsilyl)pent-1-en-4-yn-3-ol3 and racemic (Z)-heptadeca-1,9-dien-4,6-diyn-3-ol4 ((+/-)-falcarinol), FL1) were synthesized according to known literature procedures.

1,8-Diiodooctane (1)



To a solution of  8.00 g (54.7 mmol, 1.00 eq) octane-1,8-diol and 30.3 mL (22.1 g, 219 mmol, 4.00 eq) Net3  in CH2Cl2 (60 mL) were added 21.9 g (115 mmol, 2.10 eq)  tosyl chloride  at 0 °C. The solution was warmed up to rt over 30 min and water (60 mL) was added. The phases were separated, the aqueous phase extracted two times with CH2Cl2 (2 x 50 mL) and the combined organic fractions washed with brine (50 mL). After filtration over Na2SO4, the solvent was removed under reduced pressure.5 The crude product was directly used without further purification. 22.6 g (49.7 mmol, 1.00 eq) tosylate were dissolved in acetone (100 mL) and 14.9 g (99.4 mmol, 2.00 eq) NaI were added. After 16 h at rt, the reaction was stopped by addition of water. The mixture was extracted with hexane (3 x 50 mL), the combined organic fraction dried and the solvent was removed under reduced pressure. Filtration over a plug of silica yielded 14.3 g (38.9 mmol, 77 %) iodide.
Rf = 0.35 (hexane) [KmnO4]
1H NMR (360 MHz, CDCl3, 300 K): δ (ppm) = 3.19 (t, J = 7.0 Hz, 4H), 1.89 – 1.74 (m, 4H), 1.47 – 1.25 (m, 8H). 
13C NMR (91 MHz, CDCl3, 300 K): δ (ppm) = 33.6, 30.5, 28.5, 7.3.

Dodeca-1,11-diyne (2)



To 4.03 g (41.0 mmol, 3.00 eq) ethynyltrimethylsilane in anhydrous THF (50 mL) was added nBuLi (12.6 mL, 2.5 M in hexane, 31.5 mmol, 2.30 eq) at 0 °C. The reaction mixture was stirred for 30 min at this temperature and 5.00 g (13.7 mmol, 1.00 eq) iodide 1 in dry DMPU (40 mL) was added. The solution was stirred for another hour and then quenched by addition of cold water.  The mixture was extracted with hexane three times (3 x 50 mL). The organic fractions were combined, dried and filtered. After removal of the solvent, the crude product was dissolved in 150 mL MeOH and 4.72 g (34.1 mmol, 2.50 eq) K2CO3 were added at rt. The mixture was stirred for 3 h. Water (100 mL) and hexane (150 mL) were added, the phases separated and the aqueous phase reextracted with hexane (2 x 50 mL). The combined organic fraction were dried over Na2SO4 and the solvent evaporated. Purification via flash chromatography (hexanes) yielded 1.70 g (10.5 mmol, 76 %) of diyne as a colorless oil.
The spectral data are consistent with those published previously.6
Rf = 0.40 (hexane) [KmnO4]
1H NMR (360 MHz, CDCl3, 300 K): δ (ppm) = 2.18 (td, J = 7.0, 2.6 Hz, 4H), 1.93 (t, J = 2.6 Hz, 2H), 1.58 – 1.47 (m, 4H), 1.44 – 1.24 (m, 8H). 
13C NMR (91 MHz, CDCl3, 300 K): δ (ppm) = 84.9, 68.2, 29.1, 28.8, 28.6, 18.5.

5-Bromopent-1-en-4-yn-3-ol (3)



2.50 g (16.2 mmol, 1.00 eq) 5-(trimethylsilyl)pent-1-en-4-yn-3-ol were dissolved in acetone (65 mL) and 550 mg (3.24 mmol, 1.00 eq) silver(I) nitrate and 4.33 g (24.3 mmol, 1.50 eq) NBS were added. The mixture was stirred for 4 h at rt and quenched with water (35 mL). The reaction mixture was extracted with Et2O (3 x 30 mL), the combined organic fractions dried and the solvent evaporated under reduced pressure. Purification via flash chromatography (CH2Cl2) yielded 2.33 g (14.5 mmol, 89 %) bromo alkyne 3 as a yellow oil.7
The spectral data are consistent with those published previously.7
Rf = 0.51 (CH2Cl2) [UV, CAM, KmnO4]
1H NMR (360 MHz, CDCl3, 300 K): δ (ppm) = 5.95 (ddd, J = 17.0, 10.1, 5.3 Hz, 1H), 5.47 (virt. Dt, J = 17.0, 1.3 Hz, 1H), 5.25 (virt. Dt, J = 10.2, 1.2 Hz, 1H), 4.90 (virt. Dt, J = 5.4, 1.5 Hz, 1H).
 13C NMR (91 MHz, CDCl3, 300 K): δ (ppm) = 136.8, 117.5, 79.3, 64.5, 47.4.




1,11-Bis(trimethylsilyl)undeca-1,10-diyn-6-ol (4)




To a solution of 4.28 g (16.1 mmol, 1.00 eq) (5-iodopent-1-yn-1-yl)trimethylsilane in 75 mL Heptane/Et2O (3:2) at -78 °C were added 19.4 mL (33.0 mmol, 1.70 M in pentane, 2.05 eq) tBuLi. The reaction mixture was stirred for 30 min before 3.25 g (19.3 mmol, 1.20 eq) aldehyde in Et2O (10 mL) were added. The reaction mixture was warmed up to rt and quenched with water. The layers were separated and the aqueous phase was extracted with Et2O (2x50 mL). The combined organic fractions were dried, filtered and the solvent removed under reduced pressure. Purification via flash chromatography (hexanes/ Et2O 4:1 → 1:2) yielded 3.30 g (10.7 mmol, 66 %) as a colorless oil.
Rf = 0.35 (hexanes/Et2O 1:1) [UV, CAM, KmnO4]
1H NMR (360 MHz, CDCl3, 300 K): δ (ppm) = 3.77 – 3.58 (m, 1H), 2.30 – 2.20 (m, 4H), 1.67 – 1.45 (m, 9H), 0.14 (s, 18H).
13C NMR (91 MHz, CDCl3, 300 K): δ (ppm) = 107.4, 85.0, 71.0, 36.6, 24.8, 19.9, 0.3.
HRMS ESI calc. for C18H33O3Si2 [M+HCOOH-H]-: 353.1974, found: 353.1977.

Undeca-1,10-diyn-6-ol (5)



3.30 g (10.7 mmol, 1.00 eq) alcohol 4 were dissolved in MeOH (30 mL) and 3.40 g (24.6 mmol, 2.30 eq) K2CO3 were added at rt. The mixture was stirred overnight. Standard workup with NH4Cl solution (20 mL) and subsequent extraction with Et2O (2 x 30 mL). Purification via flash chromatography (hexanes/EtOAc 6:1) yielded 1.76 g (10.7 mmol, quant.) as a colorless oil.
Rf = 0.32 (Hex/Et2O = 3:1) [CAM, KmnO4]
1H NMR (360 MHz, CDCl3, 300 K): δ (ppm) = 3.75 – 3.59 (m, 1H), 2.23 (dt, J = 6.5, 3.3 Hz, 4H), 1.96 (t, J = 2.7 Hz, 2H), 1.72 – 1.49 (m, 8H).
13C NMR (91 MHz, CDCl3, 300 K): δ (ppm) = 84.4, 71.1, 68.7, 36.6, 24.6, 18.5.
HRMS ESI calc. for C12H17O3 [M+FA-H]-: 209.1183, found: 209.1189.

Undeca-1,10-diyn-6-one (6)



1.85 g (11.3 mmol, 1.00 eq) alcohol 5 were dissolved in CH2Cl2 (150 mL) and 3.64 g (16.9 mmol, 1.50 eq) PCC and 1.11 g (13.6 mmol, 1.20 eq) NaOAc were added. The reaction mixture was stirred at rt for 20 h. The reaction mixture was filtered through a short plug of silica and the solvent evaporated. Purification via flash chromatography (hexanes/EtOAc 20:1) yielded 1.50 g (9.25 mmol, 82 %) ketone as a clear oil.
Rf = 0.44 (Hex/Et2O = 9:1) [CAM, KmnO4]
1H NMR (360 MHz, CDCl3, 300 K): δ (ppm) = 2.57 (td, J = 7.3, 1.4 Hz, 4H), 2.32 – 2.17 (m, 4H), 1.96 (d, J = 2.6 Hz, 2H), 1.79 (t, J = 7.2 Hz, 4H).
13C NMR (91 MHz, CDCl3, 300 K): δ (ppm) = 209.7, 83.6, 69.1, 41.3, 22.3, 17.9.
HRMS ESI calc. for C11H15O [M+H]+: 163.1117, found: 163.1118.

3,3-Di(pent-4-yn-1-yl)-3H-diazirine (7)



To a 25 mL flask, containing 500 mg (3.08 mmol, 1.00 eq) ketone 6 in an ice bath, was added 6.60 mL (46.2 mmol, 15.0 eq) 7 N ammonia in MeOH. After the flask was sealed, the reaction mixture was stirred at -10 °C for 5 h. 450 mg (3.98 mmol, 1.32 eq) hydroxylamine O-sulfonic acid were dissolved in methanol and then added dropwise into the reaction mixture. After stirring overnight, most ammonia was removed by gently blowing argon through the suspension using a glass pipette and then the white precipitate was filtered off. After the solvents were removed under reduced pressure, the residue was redissolved in methanol followed by the addition of 640 µL (4.62 mmol, 1.5 equiv.) rimethylamine. Subsequently, the solution was cooled to 0 °C, and iodine was slowly added until the color of iodine persisted for 1 min. After 2 h, water and Et2O were added. The organic phase was separated and the aqueous phase extracted with hexane (2 x 20 mL). The combined organic fractions were dried and filtered. Purification via flash chromatography (hexanes/Et2O 25:1-> 10:1) yielded 208 mg (1.12 mmol, 36 %) diazirine as a colorless oil.
Rf = 0.87 (Hex/EtOAc = 10:1) [CAM, KmnO4]
1H-NMR (360 MHz, 300 K, CDCl3): δ 2.16 (td, J = 6.9, 2.6 Hz, 4H), 1.94 (t, J = 2.7 Hz, 2H), 1.55 – 1.47 (m, 4H), 1.39 – 1.27 (m, 4H).
13C-NMR (90 MHz, 300 K, CDCl3): δ 83.5, 69.1, 31.9, 28.1, 22.9, 18.1.
HRMS ESI calc. for C11H15N2 [M+H]+: 175.1229, found: 175.1231.

10-(3-(Pent-4-yn-1-yl)-3H-diazirin-3-yl)deca-1-en-4,6-diyn-3-ol (FL2P)



To a solution of 13 mg (0.19 mmol, 0.33 eq.) hydroxylaminehydrochloride in  MeOH (1 mL) at 0 °C was added a solution of 0.20 mL ethylamine (70-%) and 5.70 mg (0.06 mmol, 0.10 eq.) CuCl in MeOH (1 mL). 100 mg (0.57 mmol , 1.00 eq.) diyne 7 in CH2Cl2 (1 mL) were added at 0 °C. 69 mg (0.43 mmol, 0.75 eq.) bromo alkyne 3 in CH2Cl2 (0.5 mL) were added over 30 min. The mixture was stirred for 4 h.  The reaction was ceased by addition of water and the emulsion was extracted with Et2O (2x30 mL). After evaporation of the solvent, the resulting brown-orange oil was submitted to flash chromatography (hexanes/EtOAc 10:1 → 3:1). 34.0 mg (0.13 mmol, 31 %) of desired diazirine were isolated as a brown oil.
Rf = 0.35 (hexanes/EtOAc 6:1) [KmnO4]
1H NMR (360 MHz, CDCl3, 300 K): δ (ppm) =  5.94 (ddd, J = 17.0, 10.1, 5.3 Hz, 1H), 5.46 (virt. Dt, J = 17.0, 1.2 Hz, 1H), 5.25 (virt. Dt, J = 10.1, 1.2 Hz, 1H), 4.92 (s, 1H), 2.27 (td, J = 6.8, 0.9 Hz, 2H), 2.16 (td, J = 6.9, 2.6 Hz, 2H), 1.95 (t, J = 2.6 Hz, 1H), 1.92 (s, 1H), 1.59 – 1.46 (m, 4H), 1.34 (dt, J = 9.6, 6.9 Hz, 4H).
13C NMR (91 MHz, CDCl3, 300 K): δ (ppm) = 136.2, 117.3, 83.5, 81.0, 74.4, 71.3, 69.2, 65.2, 63.7, 32.0, 31.9, 28.1, 22.8, 22.6, 19.0, 18.1.
HRMS ESI calc. for C16H19N2O [M+H]+: 255.1497, found: 255.1493.




Heptadeca-1-en-4,6,16-triyn-3-ol (FL2)




To a solution of 42.0 mg (0.66 mmol, 0.33 eq.) hydroxylaminehydrochloride in MeOH (2 mL) was added a solution of 0.60 mL ethylamine (70-%) and 20.0 mg (0.20 mmol, 0.10 eq.) CuCl in MeOH (0.5 mL). 212 mg (1.30 mmol, 1.00 eq.) diyne 2 in CH2Cl2 (3 mL) were added at 0 °C. 158 mg (0.98 mmol, 0.75 eq.) bromo alkyne 3 in CH2Cl2 (1.5 mL) were added over 30 min. The mixture was stirred for 4 h.  The reaction was terminated by addition of water and the mixture was extracted with Et2O (3 x 20 mL). The combined organic fractions were dried and the solvent evaporated under reduced pressure. Purification via flash chromatography (hexanes/EtOAc 10:1 → 3:1) yielded 90.0 mg (0.37 mmol, 38 %) diyne as a slightly yellow oil.
Rf = 0.31 (hexanes/EtOAc 6:1) [CAM, KmnO4]
1H NMR (360 MHz, CDCl3, 300 K): δ (ppm) = 5.95 (ddd, J = 17.0, 10.1, 5.3 Hz, 1H), 5.46 (virt. Dt, J = 17.0, 1.3 Hz, 1H), 5.24 (virt. Dt, J = 10.1, 1.2 Hz, 1H), 4.92 (virt. Dt, J = 5.4, 1.3 Hz, 1H), 2.37 – 2.09 (m, 4H), 1.94 (t, J = 2.6 Hz, 1H), 1.85 (s, 1H), 1.57 – 1.22 (m, 12H).
13C NMR (91 MHz, CDCl3, 300 K): δ (ppm) = 136.4, 117.2, 84.9, 82.6, 74.0, 71.6, 68.3, 64.5, 63.7, 29.0, 28.9, 28.8, 28.6, 28.2, 19.4, 18.5.
HRMS APCI calc. for C17H21O [M-H]-: 241.1595, found: 241.1598.












Heptadeca-1-en-4,6,16-triyn-3-one (FL3)




80.0 mg (0.33 mmol, 1.00 eq) FL2 were dissolved in Et2O (20 mL) and 574 mg (6.60 mmol, 20.0 eq) activated MnO2 were added. The mixture was stirred at rt for 2 h. The mixture was filtered through a short plug of silica and the solvent removed under reduced pressure. Purification via flash chromatography (hexanes -> hexanes/EtOAc 20:1) yielded 53 mg (0.22 mmol, 67 %) ketone as a yellow oil.
Rf = 0.57 (hexanes/Et2O 20:1) [UV, KmnO4]
1H NMR (360 MHz, CDCl3, 300 K): δ (ppm) = 6.65 – 6.47 (m, 1H), 6.48 – 6.33 (m, 1H), 6.19 (d, J = 10.1 Hz, 1H), 2.37 (t, J = 7.0 Hz, 2H), 2.18 (td, J = 7.0, 2.6 Hz, 2H), 1.94 (d, J = 2.7 Hz, 1H), 1.64 – 1.23 (m, 12H).
13C NMR (91 MHz, CDCl3, 300 K): δ (ppm) = 178.0, 138, 134.2, 90.5, 84.8, 70.6, 68.3, 64.1, 29.2, 29.0, 28.9, 28.8, 28.6, 27.9, 19.8, 18.5.
HRMS APCI calc. for C17H21O [M+H]+: 241.1586, found: 241.1587.

Trideca-1,3-diyn-5-ol 




1.00 g (5.14 mmol, 1.00 eq) 1,4-bis(trimethylsilyl)buta-1,3-diyne was dissolved in anhydrous Et2O (10 mL) under argon and 3.53 mL (5.64 mmol, 1.6 M in Et2O, 1.10 eq) MeLi were added at 0 °C. The reaction mixture was stirred at that temperature for 3 h and then cooled to -20 °C. 800 mg (5.64 mmol, 1.10 eq) nonanal were added and the reaction warmed up to rt. After 1 h the reaction was quenched by addition of sat. NH4Cl solution. The mixture was extracted with Et2O (2x 30 mL). After filtration of the combined organic fractions over Na2SO4, the solvent was removed under reduced pressure. The crude product was dissolved in THF (20 mL) and 1 M NaOH (20 mL) were added. The mixture was stirred at rt for 15 min and acidified by addition of 2 M HCl (20 mL). After extraction with Et2O (2 x 20 mL), the combined organic fractions were dried over Na2SO4. The solvent was evaporated and the resulting crude product purified via flash chromatography (hexanes/Et2O 10:1). 516 mg (2.68 mmol, 52 %) alcohol as a red brown oil were obtained.
Rf = 0.47 (hexanes/Et2O 3:1) [UV, CAM, KmnO4]
1H NMR (360 MHz, CDCl3, 300 K): δ (ppm) = 4.41 (m, 1H), 2.19 (d, J = 0.9 Hz, 1H), 1.95 (d, J = 4.3 Hz, 1H), 1.77 – 1.67 (m, 2H), 1.50 – 1.38 (m, 2H), 1.35 – 1.21 (m, 10H), 0.88 (td, J = 6.9, 6.0, 3.4 Hz, 3H).
13C NMR (91 MHz, CDCl3, 300 K): δ (ppm) = 77.5, 69.2, 68.6, 67.6, 62.9, 37.5, 32.0, 29.6, 29.4, 29.3, 25.1, 22.8, 14.3.
HRMS APCI calc. for C13H21O [M+H]+: 193.1586, found: 193.1587.

(R)-Trideca-1,3-diyn-5-ol (8)




4.00 g (20.6 mmol, 1.00 eq)1,4-bis(trimethylsilyl)buta-1,3-diyne was dissolved in anhydrous Et2O (40 mL) under argon and 14.2 mL (22.7 mmol, 1.6 M in Et2O, 1.10 eq) MeLi was added at 0 °C. The reaction mixture was stirred at that temperature for 3 h and then quenched with sat. NH4Cl solution. The phases were separated and the organic phase washed with brine and dried over Na2SO4. The solvent was removed under reduced pressure and the crude product was directly used for the next step.
To 733 mg (6.00 mmol, 3.00 eq) diyne in Et2O (20 mL) were subsequently added 229 mg (0.80 mmol, 0.40 eq) (S)-binol, 18.1 mg Cy2NH (0.10 mmol, 0.05 eq) and 4.00 mL (6.00 mmol, 1.5 M in toluene, 3.00 eq) ZnEt2. The mixture was stirred for 16 h at rt. 568 mg (2.00 mmol, 1.00 eq) Ti(OiPr)4 and 285 mg (2.00 eq, 1.00 eq) nonanal were added and the solution stirred for additional 3 h. The reaction was stopped by addition of sat. NH4Cl solution, the phases separated and the aqueous phase extracted with Et2O (3 x 20 mL). After filtration of the combined organic fractions over Na2SO4, the solvent was removed under reduced pressure. The crude product was dissolved in THF (10 mL) and 1 M NaOH (10 mL) was added. After 30 min, 2 M HCl (10 mL) was added and the mixture extracted with Et2O (2 x 20 mL). The combined organic fractions were washed with brine, dried and the solvent removed under reduced pressure. Purification via flash chromatography (hexanes/Et2O 10:1) yielded 222 mg (1.15 mmol, 58 %) as a red-brown oil.8 
Rf = 0.47 (hexanes/Et2O 3:1) [UV, CAM, KmnO4]
1H NMR (360 MHz, CDCl3, 300 K): δ (ppm) = 4.41 (m, 1H), 2.19 (d, J = 0.9 Hz, 1H), 1.95 (d, J = 4.3 Hz, 1H), 1.77 – 1.67 (m, 2H), 1.50 – 1.38 (m, 2H), 1.35 – 1.21 (m, 10H), 0.88 (t, J = 6.9 Hz, 3H).
13C NMR (91 MHz, CDCl3, 300 K): δ (ppm) = 77.5, 69.2, 68.6, 67.6, 62.9, 37.5, 32.0, 29.6, 29.4, 29.3, 25.1, 22.8, 14.3.
HRMS APCI calc. for C13H21O [M+H]+: 193.1586, found: 193.1587.

(E)-Tridec-3-en-1-yn-5-ol 



50.0 mg (0.26 mmol, 1.00 eq) ®-Trideca-1,3-diyn-5-ol were dissolved in THF (2.50 mL) and cooled to 0 °C. 310 µL (0.31 mmol, 1 M in THF, 1.20 eq) LiAlH4 were added and the yellow solution stirred for 3 h at rt. The reaction was stopped by addition of sat. NH4Cl solution, the phases separated and the aqueous phase extracted with Et2O (3 x 20 mL). After filtration of the combined organic fractions over Na2SO4, the solvent was removed under reduced pressure. Purification via flash chromatography (hexanes/Et2O 10:1) yielded 36.7 mg (0.19 mmol, 73 %) allyl alcohol as a yellow oil.
Rf = 0.47 (hexanes/Et2O 3:1) [UV, CAM, KmnO4]
1H NMR (360 MHz, CDCl3, 300 K): δ (ppm) = 6.25 (dd, J = 16.0, 5.9 Hz, 1H), 5.69 (ddd, J = 16.0, 2.3, 1.5 Hz, 1H), 4.16 (qd, J = 6.2, 1.5 Hz, 1H), 2.88 (d, J = 2.2 Hz, 1H), 1.61 (s, 1H), 1.58 – 1.47 (m, 2H), 1.20 –1.40 (m, 12H), 0.94 – 0.79 (m, 3H).
13C NMR (91 MHz, CDCl3, 300 K): δ (ppm) = 147.8, 108.7, 81.8, 77.9, 72.2, 37.0, 32.0, 29.6, 29.4, 25.4, 22.8, 14.3.
HRMS APCI calc. for C13H23O [M+H]+: 195.1743, found: 195.1743.




(R,E)-Tridec-3-en-1-yn-5-ol (9)



50.0 mg (0.26 mmol, 1.00 eq) (R,E)-Trideca-1,3-diyn-5-ol were dissolved in THF (2.50 mL) and cooled to 0 °C. 310 µL (0.31 mmol, 1 M in THF, 1.20 eq) LiAlH4 were added and the yellow solution stirred for 3 h at rt. The reaction was stopped by addition of sat. NH4Cl solution, the phases separated and the aqueous phase extracted with Et2O (3 x 20 mL). After filtration of the combined organic fractions over Na2SO4, the solvent was removed under reduced pressure. Purification via flash chromatography (hexanes/Et2O 10:1) yielded 35.2 mg (0.18 mmol, 69 %, 53 % ee) allyl alcohol as a yellow oil.
Rf = 0.47 (hexanes/Et2O 3:1) [UV, CAM, KmnO4]
1H NMR (360 MHz, CDCl3, 300 K): δ (ppm) = 6.25 (dd, J = 16.0, 5.9 Hz, 1H), 5.69 (ddd, J = 16.0, 2.3, 1.5 Hz, 1H), 4.16 (qd, J = 6.2, 1.5 Hz, 1H), 2.88 (d, J = 2.2 Hz, 1H), 1.61 (s, 1H), 1.58 – 1.47 (m, 2H), 1.20 –1.40 (m, 12H), 0.94 – 0.79 (m, 3H).
13C NMR (91 MHz, CDCl3, 300 K): δ (ppm) = 147.8, 108.7, 81.8, 77.9, 72.2, 37.0, 32.0, 29.6, 29.4, 25.4, 22.8, 14.3.
HRMS APCI calc. for C13H23O [M+H]+: 195.1743, found: 195.1743.

(R)-5-Bromopent-1-en-4-yn-3-ol (10)


A mixture of 761 mg (4.73 mmol, 1.00 eq) 5-(trimethylsilyl)pent-1-en-4-yn-3-ol, 200 mg ( ≥ 20000 U/g) Amano Lipase from Pseudomonas fluorescens, 800 mg molecular sieve 4Å and 2.13 g (24.7 mmol, 5.20 eq) vinyl acetate in 40 ml dry hexane under argon was stirred at rt for 48 h. The reaction mixture was filtered over a plug of celite and the solvent removed. Purification via flash chromatography (hexanes/Et2O 50:1 → 5:1) yielded 0.39 g (1.99 mmol, 42 %) ®-5-(trimethylsilyl)pent-1-en-4-yn-3-yl acetate and 0.30 g (1.94 mmol, 41 %, ˃ 99 % ee) (S)-5-(trimethylsilyl)pent-1-en-4-yn-3-ol.
250 mg (1.27 mmol, 1.00 eq) acetylated product was dissolved in MeOH (1.25 mL) and 375 mg (2.55 mmol, 2.00 eq) K2CO3 was added. The mixture was stirred at rt for 2.5 h and then quenched with water (2 mL). The mixture was extracted with Et2O (2 x 20 mL) and the combined organic fraction dried and the solvent evaporated. The crude alcohol was dissolved in acetone (1 mL) and 325 mg (1.91 mmol, 1.50 eq) NBS and 64.8 mg (0.38 mmol, 0.30 eq) AgNO3 were added. The suspension was stirred for 1h in the dark. Water was added and the mixture extracted with Et2O (2 x 20 mL). The combined organic fractions were washed with brine, dried and the solvent evaporated. Purification via flash chromatography yielded 136 mg (0.84 mmol, 67 %) bromo alkyne 10 as a yellow liquid.9
The spectral data are consistent with those published previously.9
Rf = 0.47 (hexanes/Et2O 3:1) [UV, CAM, KmnO4]
1H NMR (300 MHz, CDCl3, 300 K): δ (ppm) = 5.97 – 5.84 (m, 1H), 5.64 – 5.49 (m, 1H), 5.39 – 5.26 (m, 1H).
13C NMR (75 MHz, CDCl3) δ 169.7, 133.0, 119.1, 100.2, 92.5, 64.8, 21.2, -0.1.
[α]22D = - 33.5 (c = 2.0, CH2Cl2)

(3R,10R,E)-Heptadeca-1,8-dien-4,6-diyne-3,10-diol (ST)



To a solution of 36 mg (0.52 mmol, 1.68 eq.) hydroxylaminehydrochloride in  MeOH (1 mL) at 0 °C was added a solution of 0.20 mL ethylamine (70-%) and 2.97 mg (0.03 mmol, 0.10 eq. ) CuCl in MeOH (1 mL). 50 mg (0.26 mmol, 0.84 eq.) (R,E)-Tridec-3-en-1-yn-5-ol in MeOH (0.5 mL) were added at 0 °C. 50 mg (0.31 mmol, 1.00 eq.) bromo alkyne in MeOH (0.5 mL) were added over 30 min. The mixture was stirred for 1.5 h.  The reaction was ceased by addition of water and the emulsion was extracted with Et2O (2x30 mL). After evaporation of the solvent, the resulting brown-orange oil was submitted to flash chromatography (hexanes/EtOAc 6:1 → 2:1). 47.0 mg (0.18 mmol, 69 %) of stipudiol was isolated as a brown oil.
The spectral data are consistent with those published previously.10
Rf = 0.47 (hexanes/Et2O 3:1) [UV, CAM, KmnO4]
1H NMR (360 MHz, CDCl3, 300 K): δ (ppm) = 6.33 (dd, J = 15.9, 5.6 Hz, 1H), 5.96 (ddd, J = 17.1, 10.1, 5.3 Hz, 1H), 5.77 (virt. Dq, J = 16.0, 1.2 Hz, 1H), 5.48 (virt. Dq, J = 17.0, 1.2 Hz, 1H), 5.26 (virt. Dt, J = 10.1, 1.2 Hz, 1H), 4.97 (dd, J = 5.4, 1.2 Hz, 1H), 4.19 (qd, J = 6.3, 1.6 Hz, 1H), 1.57 – 1.46 (m, 2H), 1.27 (br s Hz, 12H), 0.95 – 0.79 (m, 2H).
13C NMR (91 MHz, CDCl3, 300 K): δ (ppm) = 150.1, 136.1, 117.4, 108.2, 80.5, 77.7, 73.7, 72.2, 71.1, 63.8, 37.0, 32.0, 29.6, 29.6, 29.4, 25.3, 22.8, 14.3.
HRMS ESI calc. for C19H27O4 [M+HCOOH-H]-: 319.1915, found: 319.1918.


Reaction of FL2 with N-(tert-Butoxycarbonyl)-L-cysteine methyl ester at pH 7.3




10.0 mg (0.04 mmol, 1.00 eq) FL2 and 97.0 mg (0.41 mmol, 10 eq) N-(tert-Butoxycarbonyl)-L-cysteine methyl ester were dissolved in 6 mL solvent mixture (PBS/CH3CN/MeOH =2:1:1) and stirred at rt for 16 h. No product formation could be detected by TLC and 1H-NMR.
















3. Labeling reagents




4. Biochemistry


4.1 Cell culture and in situ labeling

Human cells (A549, HepG2) were grown in DMEM medium (Sigma Life Sciences) or RPMI (Sigma Life Sciences) with 2 mM glutamine (PAA) and 10 % fetal bovine serum (Sigma Life Scienes) for analytical (6 well) and for preparative (TC dish 150 standard) studies, respectively. For SILAC studies, SILAC medium (gibco, Life Technologies) with 2 mM glutamine (PAA), 10 % dialysed fetal bovine serum (Sigma Life Scienes) and isotope labeled amino acids (K0, K4, K6, R0, R8, R10; euriso-top) were used. The cells were grown to 70-80 % confluence. Unless otherwise indicated, cells were incubated for 1 h with varying concentrations of probe (stock solution in DMSO, 0.1 % end concentration of DMSO) in a cell incubator at 37 °C. Subsequently, the cells were scraped off and pelletized for 3 min at 600 g. The pellets were washed with PBS once and then resuspended in lysis buffer (1 % (v/v) NP40 and 1 % (w/v) sodium deoxycholate) and incubated at 0 °C for 15 min. Membrane and cytosol were separated by centrifugation (20 min, 4 °C, 21·103  g). The membrane fraction was washed once with PBS (1  10 sec, 10 % maximum intensity) and resuspended in 200 µL PBS for analytical, 1000 µL for preparative analysis.
For heat controls, cells were lysed, proteins were denatured with 2 µL of 21.5 % SDS in PBS at 96 °C for 6 min and cooled to room temperature before the probe was applied.

4.2 Click reaction and analytical gel based analysis

In case of analytical labeling, the click reaction was carried out with 100 μL of proteome. Both, cytosol fraction and membrane fraction were analysed separately. Therefore, 0.5 mM RhN3 was added to 100 µL of proteome, followed by 0.5 mM TCEP solution and 5 mM TBTA. Samples were gently vortexed and the cycloaddition was initiated by the addition of 0.5 mM CuSO4. The reaction was incubated for 1 h at RT. For analytical gel electrophoresis, 100 μL 2SDS loading buffer were added and 50 μL were applied on the gel. Roti®-Mark STANDARD (Carl Roth GmbH & Co. KG, for Coomassie staining) and BenchMark™ Fluorescent Protein Standard (Life Technologies Corp.) were applied as markers to determine the protein mass. After application of the protein samples, the gels were developed for 4-5 h with 300 V. Fluorescence scans of SDS gels were performed with a Fujifilm Las-4000 luminescent image analyser.

4.3 Click reaction and preparative gel-based analysis 

The cytosol and membrane fractions were used for preparative analysis. To determine the protein concentration in lysed samples, a BCA assay (Roti®-Quant Universal Reagent 1+2 (15:1)) was conducted. The corresponding SILAC states were mixed and 0.1 mM Biotin-PEG-N3 were added to ca. 2 mL labeled proteome, followed by 0.25 mM TCEP and 1.25 mM TBTA. The samples were gently vortexed and the cycloaddition was initiated by the addition of 0.25 mM CuSO4. The reaction was allowed to proceed for 1 h at RT. Reactions for enrichment were carried out together with a control lacking the probe to compare the results of the biotin-avidin enriched samples with the background of unspecific protein binding on avidin-agarose beads. The proteins were precipitated by addition of cold acetone (8 mL, -80 °C) and incubation for 12 h at -21 °C. Then the proteins were pelletized (15 min, 4 °C, 21·103  g) and the supernatant was discarded. The proteins were washed with pre-chilled methanol (2  400 mL, -80 °C, resuspension by sonication, 5-10 sec, 10 % max. intensity; 15 min, 4 °C, 21·103  g). Subsequently, the pellet was dissolved in 1 mL 0.2 % SDS in PBS by sonication and incubated under gentle mixing with 50 μL of pre-washed (3  1 mL 0.4 % SDS) avidin-agarose beads (avidin-agarose from egg white, 1.1 mg/mL in aqueous glycerol suspension, Sigma-Aldrich Co. LLC) for 1 h at RT. The beads were washed with 0.2 % SDS in PBS (4  1 mL), 6 M urea (4  1 mL) and PBS (3  1 mL). The beads were suspended in 20 mM HEPES buffer (pH = 7.5) containing 7 M urea and 2 M thiourea. The proteins were reduced by addition of 1 mM DTT (45 min, rt) and then alkylated by 5.5 mM iodoacetamide (30 min, rt, in the dark). The reaction was quenched by addition of 4 mM DTT (30 min, rt). The proteins were first digested with Lys-C (0.5 µg/µL in 50 mM HEPES in ddH2O, pH = 8, 1 µL, 4 h in the dark, rt). The digest was then diluted with TEAB (50 mM in ddH2O, 600 µL) and trypsin (0.5 µg/µL in 50 mM acetic acid in ddH2O, 1.5 µL) was added. After incubation for 16 h at 37 °C the reaction was stopped by addition of formic acid (4 µL). The beads were pelletized (1 min, 0.1·103  g) and the supernatant was transferred into LoBind tube (Eppendorf AG). The beads were once washed with 0.1 % FA (100 µL, 1 min, 21·103  g) and the supernatant was transferred into the LoBind tube. The samples were desalted using Sep-Pak C18 1 cc Vac Cartridges (Waters Corp.). The cartridges were first equilibrated with MeCN (1  1 mL), elution buffer (MeCN/H2O/FA = 80:19.5:0.5 v/v/v, 1  1 mL) and 0.1 % TFA (in ddH2O, 1  1 mL). Then the sample was added and the proteins were washed with 0.1 % TFA (in ddH2O, 1  1 mL) and 0.5 % FA (in ddH2O, 1  0.5 mL). The proteins were eluted into a LoBind tube (MeCN/H2O/FA = 80:19.5:0.5 v/v/v, 2  250 µL) and concentrated in vacuo in a vacuum centrifuge (4 h, 1 mbar, RT). The remaining peptides were stored at -21°C.

4.4 Binding peptide identification

To determine the binding mode of falcarinol (FL1) to ALDH2 and to identify respective sites, proteins were incubated with a 30-fold excess of inhibitors for 4 h at rt. Samples were subjected to intact protein mass spectrometry analysis with an LTQ-FTICR. For binding site localization, labeled and DMSO treated control proteins were digested overnight with chymotrypsin (Promega Corp.), which was added at a ratio of 1:100 (w/w) to the protein amount. Acidifying the sample with trifluoroacetic acid to a final concentration of 0.5 % stopped the digest. Peptides were subjected to LC-MS/MS analysis on an Orbitrap Fusion.





4.5 Mass spectrometry and bioinformatics

Prior to LC-MS/MS measurements all peptide samples were dissolved in 1 % FA and filtered using centrifugal filters (modified Nylon, 0.45 μm, low protein binding, VWR International, LLC).

A) Gel-based target identification
[bookmark: OLE_LINK9][bookmark: OLE_LINK10][bookmark: OLE_LINK11][bookmark: OLE_LINK12][bookmark: OLE_LINK13][bookmark: OLE_LINK14]Nanoflow LC-MS/MS analysis was performed with an UltiMate 3000 Nano HPLC system (Thermo Scientific, Sunnyvale, USA) coupled to a LTQ Orbitrap XL (Thermo Scientific, Bremen, Germany). Peptides were loaded on a trap column (Acclaim C18 PepMap100 75 µm ID x 2 cm) and washed for 10 min with 0.1 % FA (5 µL/min flow rate), then transferred to an analytical column (Acclaim C18 PepMap RSLC, 75 µM ID x 15 cm) and separated using a 60 min gradient from 4 % to 65 % (46 min from 4 % to 30 %, 11 min to 50 % and 3 min to 65 %) MeCN in 0.1 % FA at a flow rate of 200 nL/min. Peptides were ionized using a nanospray source at 2.1 kV and a capillary temperature of 200 °C. Orbitrap XL was operated in data dependent top 5 mode. Full scan acquisition (scan range of 400 – 1400 m/z) was performed in the orbitrap at a resolution of 60000 (at m/z 200) and with an automatic gain control ion target value of 1e6. Monoisotopic precursor selection as well as dynamic exclusion of 30 s were enabled. Internal calibration was performed using the ion signal of polycyclodimethylsiloxane as lock mass. The five most intense precursors with charge states of greater than 2+ and intensities greater than 5e2 were selected for fragmentation using collision-induced dissociation (CID). Isolation width was 2 m/z. Ions were collected to a target of 1e5 for a maximum injection time of 100 ms and detected in the ion trap at a normal scan rate. 
Raw files were analyzed using MaxQuant software (version 1.5.1.2) with Andromeda as search engine. The search included carbamidomethylation of cysteines as a fixed modification and oxidation of methionines and acetylation of protein N-termini as variable modifications. Trypsin was specified as the proteolytic enzyme with N-terminal cleavage to proline and two missed cleavages allowed. Precursor mass tolerance was set to 4.5 ppm (main search) and fragment mass tolerance to 0.5 Da. Searches were performed against the Uniprot database for Homo sapiens (taxon identifier: 9606, 24.11.2014). The second peptide identification option was enabled. False discovery rate determination was carried out using a decoy database and thresholds were set to 1 % both at peptide-spectrum match and at protein levels. “I = L”, “requantification” and “match between runs” (0.7 min match and 20 min alignment time windows) options were enabled. 
Analysis of the resulting proteingroups.txt-table was performed with Perseus 1.5.1.6. A total of three biological replicates (groups), each consisting of four technical replicates, were used for protein identification. Putative contaminants, reverse hits and proteins, that were identified by site only, were removed. Ratios were calculated by dividing the intensity signal of the excised band by the intensity of corresponding gel area for the untreated sample. Rows were filtered to contain three valid values per group. Ratios were transformed using log2(x) and and normalized using z-score. The average values of technical replicates were calculated and p-values were obtained using a two sided one sample t-test over three biological replicates.

B) Gel-free target identification
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Nanoflow LC-MS/MS analysis was performed with an UltiMate 3000 Nano HPLC system (Thermo Scientific, Sunnyvale, USA) coupled to an Orbitrap Fusion (Thermo Scientific, San Jose, USA). Peptides were loaded on a trap column (Acclaim C18 PepMap100 75 µm ID x 2 cm) and washed for 10 min with 0.1 % FA (10 µL/min flow rate), then transferred to an analytical column (Acclaim C18 PepMap RSLC, 75 µM ID x 15 cm) and separated using a 125 min gradient from 3 % to 40 % (120 min from 3 % to 25 % and 5 min to 40 %) MeCN in 0.1 % FA and 5 % DMSO at a flow rate of 200 nL/min. Peptides were ionized using a nanospray source at 1.9 kV and a capillary temperature of 275 °C. Orbitrap Fusion was operated in a top speed data dependent mode with a cycle time of 3 s. Full scan acquisition (scan range of 300 – 1700 m/z) was performed in the orbitrap at a resolution of 120000 (at m/z 200) and with an automatic gain control ion target value of 4e5. Monoisotopic precursor selection as well as dynamic exclusion of 60 s were enabled. Internal calibration was performed using the ion signal of fluoranthene cations (EASY-ETD/IC source). Most intense precursors with charge states of 2+ to 7+ and intensities greater than 5e3 were selected for fragmentation. Isolation was performed in the quadrupole using a window of 1.6 m/z. Ions were collected to a target of 1e2 for a maximum injection time of 250 ms with “inject ions for all available parallelizable time” enabled (“Universal” method, Eliuk et al, Thermo Scientific Poster Note PN40914). Fragments were generated using higher-energy collisional dissociation (HCD) and detected in the ion trap at a rapid scan rate. 
Identification was carried out using MaxQuant software (version 1.5.1.2) as described in the previous section for gel-based target identification. Quantification of SILAC pairs was carried out based on unique peptides only using “Arg6” and “Lys4” as “medium” and “Arg10“ and “Lys8“ as “heavy” isotope identifiers requiring a minimum ratio count of 2.
Statistical analysis was performed with Perseus 1.5.1.6. Three biological replicates with SILAC label switch have been used for statistics. MaxQuant result table proteingroups.txt was used for further analysis. Putative contaminants, reverse hits and proteins, that were identified by site only, were removed. SILAC ratios were log2(x)-transformed, filtered to have three valid values per row (from three replicates in total), and z-score-normalized. The average values of technical replicates were calculated and -log10(p-values) were obtained by a two sided one sample t-test over three biological replicates.

C) Binding peptide identification
LC-MS analysis of intact proteins was performed on an LTQ-FT Ultra (Thermo Electron, Bremen, Germany) mass spectrometer coupled online to a Dionex Ultimate 3000 HPLC system (Thermo Fisher Scientific Inc.). Desalting was carried out with Massprep online desalting cartridges (Waters Corp.). Briefly, proteins were loaded in 1 % formic acid and eluted in a 5 min gradient from 6 to 95 % acetonitrile, 1 % formic acid. Proteins were ionized via electrospray and spectra were acquired in the fourier transform ion cyclotron resonance analyzer at a resolution of 200.000 (at m/z 400) in a mass range of 600 – 2000.  Raw data was deconvoluted with the software ProMass (Thermo Fisher Scientific Inc.) using basic deconvolution default settings for a mass range from 54-58 kDa for ALDH2.
LC-MS/MS analysis of digested samples was performed using an Ultimate 3000 Nano HPLC system coupled to an Orbitrap Fusion, as previously described (SI 4.5, B), but accepting charge states from 1+ to 7+ for fragmentation. 
Identification of falcarinol-modified peptides and localization of the site was performed using ProteomeDiscoverer 2.0 (Thermo Fisher Scientific Inc.) and SEQUEST as search engine. Oxidation of methionine and binding of falcarinol to cysteines (+244.1872 Da) were added as variable modifications. Chymotrypsin was specified as the proteolytic enzyme with one missed cleavage allowed. Mass tolerances of the precursor and fragment ions were set to 3 ppm and 0.5 Da, respectively. Peptide FDR was set to 1 %. 


4.6 Recombinant expression

The major hit of MS analysis was recombinantly expressed in E. coli BL21.The gene encoding a truncated version of hALDH2 (the first 17 aa were left out) was cloned in the vector pET 300 by using the Invitrogen™ Gateway® Technology (Life Technologies Corp.). The target gene was amplified from the corresponding cDNA (GeneCopoeia, GC-0231-10) by PCR with a Phusion® HF DNA Polymerase. attB1 forward primer and attB2 reverse primer were designed to yield attB-PCR Products needed for Gateway® Technology.
PCR products were identified on agarose gels and gel bands were isolated and extracted with an E.Z.N.A.™ MicroElute™ Gel Extraction Kit (Omega Bio-Tek Inc.). Concentrations of DNA were measured using an Infinite® M200 Pro multiplate reader (Tecan Group Ltd.). 100 fmol of purified attB-PCR product and 50 fmol of attP-containing donor vector pDONR™ 207 in TE buffer (10 mM Tris Base, 1 mM EDTA, pH 8.0) were used for in vitro BP recombination reaction with BP Clonase™ II enzyme mix to yield the appropriate attL-containing entry clone. After transformation in chemically competent One Shot® TOP10 E. coli (Life Technologies Corp.), cells were plated on LB agar plates containing 7.5 μg/mL gentamycin. Clones of transformed cells were selected and grown in gentamycin (15 μg/mL) LB medium. Cells were harvested and plasmids were isolated using an E.Z.N.A.™ Plasmid Mini Kit (Omega Bio-Tek Inc.). The corresponding attB-containing expression clone was generated by in vitro LR recombination reaction of approx. 50 fmol of the attL-containing entry clone and 50 fmol of the attR-containing destination vector pET300 using LR Clonase™ II enzyme mix in TE buffer. The expression clone was transformed in chemically competent BL21 E. coli cells (Novagen®, Merck KGaA) and selected on LB agar plates containing 100 μg/mL ampicillin. Validity of the clones was confirmed by plasmid sequence analysis. Recombinant cells were grown in ampicillin LB medium and target gene expression was induced with IPTG (0.2 µg/mL, 1:2000). Overexpression was conducted at 22 °C for 16 - 20 h and the cells harvested (6000 x g, 20 min, 4 °C). The bacterial cell pellets were washed with PBS, resuspended in binding buffer (50 mM NaH2PO4, 300 mM NaCl, 1 mM DTT, pH 8.0), lysed by a Constant Cell Disruption system. Protein purification was achieved on an Äkta Purifier 10 system (GE Healthcare). The affinity chromatography was carried out with a His Trap HP 5 mL column (GE Healthcare). The column was equilibrated in His-wash buffer (50 mM NaH2PO4, 300 mM NaCl, 1 mM DTT), the lysate was loaded and it was washed with 10 column volumes (CV) His-wash buffer (+ 40 mM imidazole). Elution was carried out with a steep gradient into His-elution buffer (His-wash buffer + 250 mM imidazole). hALDH2 containing elution fractions were pooled, concentrated and purified with a HiLoad 16/60 Superdex 200 pg gelfiltration column (GE Healthcare) in storage buffer (20 mM Tris.HCl, 1 mM EDTA, 1 mM DTT,  10% (v/v) glycerol, pH 7.5).
Primer for recombinant expression:
Forward:	5'- ggggacaagtttgtacaaaaaagcaggcttttcagccgccgccaccca -3'
Reverse:	5'- ggggaccactttgtacaagaaagctgggtgttatgagttcttctgaggcactttgac-3'



4.7 MTT assay


This essay was performed in 96 well plates. A549/HepG2 cells were grown to 30-40 % confluence. The medium was removed and 100 µL medium/well containing 1 µL DMSO compound stock were added to the cells and incubated for 24 h. All concentrations as well as a DMSO control were done in triplicates. 20 µL Thiazolyl Blue Tetrazolium bromide (5 mg/mL in PBS, Sigma Aldrich) were added to the cells and incubated for 2-4 h until complete consumption was observed. After removal of the medium, the resulting formazan is dissolved in 200 µL DMSO. Optical density was measured at 570 nm (562 nm) and background subtracted at 630 nm (620 nm) by a TECAN Infinite® M200 Pro. 


4.8 ALDH2 assay


To quantifiy the binding of FL1 to ALDH2, the kinetic parameters Ki and kinact were determined by the method of Kitz and Wilson.11, 12 2.60 µl ALDH2 (23 µM), 145.9 µL  50 mM TRIS.HCl, pH8 and 1.50 µL FL1-DMSO stock of different concentrations were incubated at 15 °C (FL1) and 25 °C (ST) for time periods of 30 min to 5 h (final enzyme concentration: 400 nM). Subsequent, 50 μL substrate mixture containing 50 mM Tris-HCl, 100 mM KCl, 5 mM β-mercaptoethanol, 1 mM β-NAD+ and 10 mM propanal were added to initiate the enzymatic reaction. The product formation of NADH was monitored by measuring the absorption increase at λ = 340 nm at 37 °C in 96-well-plates with an Infinite 200 PRO NanoQuant microplate reader. All measurements were carried out in technical triplicates and independent duplicates. To determine the kinetic parameters the natural log of the remaining enzyme activity after a certain pre-incubation time was plotted against the pre-incubation time for several inhibitor concentrations [I]. The observed rate of inactivation kobs is derived from the negative slopes of the linear fit. A further double reciprocal plot of kobs against [I] leads to KI and kinact whereas the values are derived from the slope and the intercept of the linear fit.
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6. Glossary
APCI		Atmospheric-pressure chemical ionization
Brine		Saturated aqueous sodium chloride
CID		Collision-induced dissociation
Da		Dalton
ddH2O		Double-distilled water
DIPEA		Diisopropylethyl amine
DMF		Dimethylformamide
DMSO		Dimethylsulfoxide
DTT		Dithiothreitol
EDTA		Ethylenediaminetetraacetic acid
ESI		Electrospray-Ionisation
eq		Equivalent(s)
FA		Formic acid
HCD		Higher-energy collisional dissociation
HRMS		High resolution mass spectrometry
IC50		Half maximal inhibitory concentration
LC		Liquid chromatography
LDA		Lithium diisopropylamide
MeCN		Acetonitrile
MIC		Minimal inhibitory concentration
MS		Mass spectrometry
MS/MS	Tandem mass spectrometry
MTT		3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyltetrazoliumbromid
NMR		Nuclear magnetic resonance
PAGE		Polyacrylamide gel electrophoresis
PBS		Phosphate buffered saline
ppm		Parts per million
RP-HPLC	Reversed phase high performance liquid chromatography
rpm		Rounds per minute
RT		Room temperature
SDS		Sodiumdodecylsulfate
TBAF		Tetrabutylammoniumfluorid
TCEP		Tris(2-carboxyethyl)phosphine
TBS		tert-Butyl-dimethylsilyl
TBTA		Tris[(1-benzyl-1H-1,2,3-triazol-4-yl)methyl]amin)
TEAB		Tetraethylammonium bicarbonat
TFA		Trifluoroacetic acid
THF		Tetrahydrofurane
TMS		Trimethylsilyl
Tris		Tris(hydroxymethyl)aminomethane
UV		Ultraviolet







7. NMR spectra
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