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Target discovery of acivicin in cancer cells elucidates its mechanism of growth inhibition
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Materials

All chemicals used were of reagent grade or higiret used without further purification.
Solvents for reactions were of HPLC-grade and msell fromSigma Aldrich Bachemor
Acros Solvents for chromatography and workup purposese vgamnerally of reagent grade and
purified before use by distillationAcivicin was purchased fronsanta Cruz Biotechnology
(SCBT1). FP-probe was custom synthesized HYNCOM Corp Groningen, NL; (Syncom
#17682) as already described befb®CVL probes were synthesized as described béfore.
Recombinant CES1 was purchased fiSigima Aldrich

'H- and**C-NMR spectra were recorded orBauker Avance | 364360 MHz), aBruker
Avance (500 MHz) or aBruker Avance 11l 50500 MHz) NMR-System and referenced to
the residual proton and carbon signal of the dategdrsolvent, respectively.

HR-ESI-MS, HR-LC-ESI-MS, HR-APCI-MS and HR-LC-APGAS mass spectra were
recorded with &hermo Finnigan LTQ FT Ultraoupled with @&ionex UltiMate 300(HPLC
system. ESI-MS and LC-ESI-MS mass spectra wererdedowith aThermo Finnigan LCQ
ultrafleetcoupled with @ionex UltiMate 300HPLC system.

HPLC analysis was accomplished withAaters 2695 separations modubmn X-Bridge™
C18 3.5 um OBB column (4.6 x 100 mm) andVilaters 2996 PDA detector

HPLC separation was accomplished withVaters 2545 quaternary gradient moduda X-
Bridge™ Prep €18 10 pm OB (50 x 250 mm), aiX-Bridge™ Prep C18 5 pm OB (30

x 150 mm) or ary MC Triart C18 5 pntolumn (10 x 250 mm), Waters 2998 PDA detector
and awaters Fraction Collector Il

2,5-Dioxopyrrolidin-1-yl hex-5-ynoate (2)
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2.21 mL 5-hexynoic acid (20 mmol, 1 eqg.) and 2.42 Nthydroxysuccinimide (21 mmol,
1.05eq.) were dissolved in 80 mL &H,. 4.33g DCC (dicyclohexylcarbodiimide)
(21 mmol, 1.05 eq.) were subsequently added inqt The reaction mixture was stirred for
2 h at RT and filtered. The filtrate was washedcemvith 50 mL water and the combined
agueous phases were washed with 50 mLAIH The combined organic phases were dried
over NaSQO, and the solvent was removed under reduced presBheecrude product was
purified by column chromatography (silica gel, hes@thyl acetate = 6:4) to yield 1.44 g

(34%) of an yellowish oil. Data is consistent witiat reported in the literature.
Rt (hexane:ethyl acetate = 6:4) = 0.53

'H NMR (500 MHz, Chloroformd) & (ppm) = 2.84 (dJ = 5.7 Hz, 4H), 2.77 (t) = 7.4 Hz,
2H), 2.35 (tdJ = 6.9, 2.6 Hz, 2H), 2.02 #,= 2.6 Hz, 1H), 1.96 (p] = 7.1 Hz, 2H).

13C NMR (126 MHz, CDC}) & (ppm) = 169.23, 168.30, 82.53, 69.97, 29.77, 2528143,
17.71.

(9)-2-((S)-3-Chlor0-4,5-dihydr oisoxazol-5-yl)-2-(hex-5-ynamido)acetic acid (3, ACV1)

10.0 mg acivicin (0.056 mmol, 1.0 eq.) were dissedlvin 600 pL ddH20 and 300 pL
acetonitrile. 23.6 m@ (0.112 mmol, 2.0 eq.) and 4 pl diisopropylethylaenwere added and
the solution was stirred for 14 h at RT. The crpdeduct was purified by HPLC (5-60%
MeCN, 0.1% TFA, 15 min) to give 9.6 mg (76%) wistaid.



HPLC tr = 10.9 min (5-60% MeCN, 0.1% TFA, 15 min)

'H NMR (500 MHz, Acetonitrileds) & (ppm) = 6.97 (dy) = 8.0 Hz, 1H), 5.06 (ddd}, = 11.5,
7.4, 4.6 Hz, 1H), 4.69 (dd,= 8.3, 4.6 Hz, 1H), 3.39 (dd,= 17.8, 11.2 Hz, 1H), 3.24 (dd=
17.8, 7.4 Hz, 1H), 2.31 (§,= 7.4 Hz, 2H), 2.23 — 2.17 (m, 3H), 1.75Jp; 7.1 Hz, 2H).

3C NMR (126 MHz, CRCN) 6 (ppm) = 173.61, 170.21, 150.69, 84.53, 82.62,5,(65.08,
41.32, 34.95, 25.15, 18.12.

HRMS-ESI (m/z): GiH14CIN,O,* [M+H]", calc.: 273.0636, found: 273.0636.

(9)-2-((Tert-butoxycar bonyl)amino)-2-((S)-3-chlor 0-4,5-dihydr oisoxazol-5-yl)acetic acid
(4)

To a solution of 10.0 mg acivicin (0.056 mmol, &d) in 160 pL water a solution of 13.5 mg
di-tert-butyl dicarbonate (0.061 mmol, 1.1 eq.) in 210 adetonitrile was added. 10 pL of
triethylamine (0.072 mmol, 1.3 eq.) were added #redreaction was stirred for 14 h at RT.
The solvent was removed under reduced pressurgaual5 mg compourtlas a yellow oil

(97%). The product was used without further puaiticn.

HPLC tr = 13.5 min (5-60% MeCN, 0.1% TFA, 15 min)

'H NMR (360 MHz, Acetonitrileds) & (ppm) = 5.75 (s, 1H), 5.14 — 5.04 (m, 1H), 4.08,
= 6.8, 2.8 Hz, 1H), 3.53 (dd,= 17.1, 7.9 Hz, 1H), 3.23 (dd,= 17.1, 11.4 Hz, 1H), 1.43 (s,
9H).



13C NMR (91 MHz, CRCN) 5 (ppm) = 171.51, 149.12, 146.79, 85.44, 78.47,@403D.47,
27.58.

Tert-butyl ((S)-1-((S)-3-chloro-4,5-dihydr oisoxazol-5-yl)-2-oxo-2-(pr op-2-yn-1-
ylamino)ethyl)car bamate (5)

15.0 mg (0.056 mmol, 1.0 eq.) dfwere dissolved in 50 pL acetonitrile. To this siolo
24.0 mg COMU (0.056 mmol, 1.0 eqg.) in 60 pL acedrdei and 8.0 mg Oxyma Pure
(0.056 mmol, 1.0 eq.) in 60 uL acetonitrile werededl Subsequently 10 pIN,N-
diisopropylethylamine (0.056, 1.0 eq.) and the ocayhc acid was activated for 10 min at RT.
After activation 8 uL propargylamine (0.061 mmoll leq.) was added and the reaction
mixture was stirred at RT for 1.5 h. Solvent waseged under reduced pressure and the
compound was purified by HPLC (40-60% MeCN 0.1% THA min) to give 12 mg of

compound (70%) as white solid.
HPLC tg = 14.5 min (5-60% MeCN, 0.1% TFA, 15 min)

'H NMR (360 MHz, Acetonitrileds) & (ppm) = 4.98 (dt) = 10.8, 6.9 Hz, 1H), 4.00 — 3.92
(m, 2H), 3.34 (ddJ = 17.8, 10.9 Hz, 1H), 3.21 (dd= 17.8, 7.4 Hz, 1H), 2.47 @,= 2.5 Hz,
1H), 1.44 (s, 9H).

3C NMR (91 MHz, CRXCN) & (ppm) = 169.52, 156.49, 150.61, 82.78, 80.75, 77,678.96,
41.15, 29.23, 28.41.

(S)-2-amino-2-((S)-3-chlor 0-4,5-dihydr oisoxazol -5-yl)-N-(pr op-2-yn-1-yl)acetamide (6,
ACV2)



12.0 mg of5 (0.038 mmol) were dissolved in 2.0 mL of a mixtaeDCM:TFA (4:1) and
stirred for 1 h. The solvent was evaporated uneéduced pressure and the product was
purified by HPLC (20-40% MeCN), 10 min to yield /@) of product (87%) as white solid.

HPLC tg = 6.7 min (2-50% MeCN, 10 min)

'H NMR (500 MHz, Acetonitrileds) & (ppm) = 7.35 (s, 1H), 4.96 (ddd= 10.7, 8.7, 4.8 Hz,
1H), 3.94 (dJ = 5.8 Hz, 2H), 3.58 (d] = 4.8 Hz, 1H), 3.29 — 3.14 (m, 2H), 2.43Jt 2.5
Hz, 1H).

3C NMR (126 MHz, CQCN) & (ppm) = 171.95, 150.51, 84.84, 81.10, 71.64, 5738068,
28.89.

HRMS-ESI (m/z): GH11CIN3O," [M+H]", calc.: 216.0534, found: 216.05365 0.93 ppm.

Cell culture

Cell culture media and supplements were purchased PAA and Sigma Aldrich. HepG2
and HEK293T cells were cultivated in RPMI 1640 naedupplemented with 10% fetal calf
serum and 2 mM L-glutamine. A549 cells were cutidea in DMEM high glucose
supplemented with 10% fetal calf serum and 2 mMldtagmine. Cells were cultivated at
37 °C with 5% CQin a Hera Cell 240i incubator flermo Scientific

SILAC Cdl culture

HepG2 cells were cultivated in Silac-RPMI-1640 naed®AA) supplemented with 10%

dialyzed fetal calf serum and 2 mM L-glutamine. Heavymedium was supplemented with

0.418 mM Lysine-8 (U-13C6; U15NZambridge Isotopgsand 0.214 mM Arg-10 (U-13CE6;

U15N4, Cambridge Isotopgs The medium medium was supplemented with 0.418 mM
5



Lysine-4 (4,4,5,5-D4,Cambridge Isotopgsand 0.214 mM Arg-6 (U-13C6Cambridge
Isotope$. HepG2 cells were cultivated until full incorptican of amino acid isotopes before

carrying out experiments.

Five day labeling experiments

Analytical: Cells were grown in 6 well plates until a conflagrof 70% was reached. The
probes were added 1:1000 from DMSO stocks and ané fnedia was supplemented with
1 pL DMSO as control. The media was exchanged Withl. media containing probes at the
appropriate concentrations. After incubation (2448,h, 72 h, 96 h and 120 h) cells were
washed with PBS and harvested by scraping in 1.5PBS. Cells were pelleted by
centrifugation at 800 g for 5 min and PBS was ased. Cells were lyzed by resuspension in
50 uL lysis buffer (PBS, 1% NP-40, 1% DOC) and lmation on ice for 10 min. Soluble and
insoluble fraction were isolated by centrifugatetr21000 g for 20 min at 5 °C and insoluble
fraction was resuspended in 50 pL lysis buffer diyication under ice cooling. The samples
then underwentlick reaction and analytic gel-based analy@ee below).

PreparativeCells were grown in Petri dishes (150 mm) untdythreached 70% confluency.
Then the media was exchanged with 10 mL media apipropriate probe concentration and
media lacking the probe as control. After incubat(@4 h, 48 h, 72 h, 96 h and 120 h) the
cells were washed with 10 mL PBS and harvestedcbgpsig in 20 mL PBS. Cells were
pelleted by centrifugation at 800 g for 5 min. Tdedls were lyzed by resuspending in 500 pL
lysis buffer and incubation for 10 min on ice. S¥&and insoluble fraction were isolated by
centrifugation at 21000 g for 20 min at 5 °C ansbinble fraction was resuspended in 50 pL
lysis buffer by sonication under ice cooling. Tlanples then underwent subsequetigk

reaction and preparative gel-based analysse below).

In situ ABPP labeling experiments

Analytical labeling in PBSCells were grown in 6 well plates until a conflagrof 70% was

reached. The media was exchanged to PBS contagitimgr probes at a concentration of 50
or 100 uM or the corresponding amount of DMSO asirob After incubation with probes
for 2 h cells were washed with PBS and harvesteddogping in 1.5 mL PBS. Cells were

pelleted by centrifugation at 800 g for 5 min an8SPwas removed. Cells were lyzed in
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50 uL lysis buffer (PBS, 1% NP-40, 1% DOC) and lmatied on ice for 10 min. Soluble and
insoluble fractions were separated by centrifugat 21000 g for 20 min at 5°C. The
insoluble fraction was resuspended in 50 pL lysido by sonication under ice cooling. The

samples then underwe@tick reaction and analytic gel-based analy@se below).

Analytical labeling in mediumCells were grown in 6 well plates until 70% cowefhi. The

probes were added to the wells with a dilution Gf0D0O from DMSO stocks and the control
well was supplemented with the corresponding amotiMSO. After incubation for 3.5 h

cells were washed with PBS and harvested by sagapi.5 mL PBS. Cells were pelleted by
centrifugation at 800 g for 5 min and PBS was reado\Cells were lyzed by resuspension in
50 uL lysis buffer (PBS, 1% NP-40, 1% DOC) and lmation on ice for 10 min. Soluble and
insoluble fraction were isolated by centrifugatetr21000 g for 20 min at 5 °C and insoluble
fraction was resuspended in 50 pL lysis buffer diyication under ice cooling. The samples

then underwentlick reaction and analytic gel-based analy@&@se below).

Preparative labelingCells were grown to 70% confluency in Petri dis{lEs0 mm). Then the

medium was aspirated and cells were washed witml1®BS and then harvested in 20 mL
fresh PBS by scraping. Cells were washed (800mjn$, resuspended in 1000 pL PBS
containing probes at the appropriate concentratrahincubated for 2 h at RT. Subsequently,
cells were pelleted for 5 min at 800 g at RT toseenPBS with excess of the probe, washed
twice with 500 uL PBS and resuspended in 500 pls lymiffer. Soluble and insoluble
fraction were separated by centrifugation at 219® 60 min at 4 °C. Insoluble pellets were
resuspended in 500 pL lysis buffer by sonicatiodeunce cooling. Protein concentration was
assayed (Rotiquant univers@larl Roth Laborbedajfand adjusted to 2 mg/mL in PBS.

Preparative SILAC labeling

In_situ For preparative SILAC labeling cells were grown nredia containing a combination of
medium (L-[U-13C6,14N4]arginine and L-[2H4]lysine} heavy (L-[U-13C6,15N4]arginine and L-
[U-13C6,15N2]lysine ) isotope-labeled forms of arge and lysine until full incorporation of the
amino acids. The further workflow followed the mrobl described in the sectidtreparative in situ
ABPP labeling experiments’he cell population containing medium isotope-laiearginine and
lysine served as control cells while the cell pagioh containing heavy isotope-labeled forms of the
mentioned amino acids underwent treatment with gsoBfter cell lysis the protein concentration was

determined and 2 mg of each SILAC labeled proteomreed. The total volume was adjusted to



947 uL. The samples underwegitck reaction and preparative gel-based analysise manuscript).

Five day labeling:Cells grown in media substituted with medium-laloelsotopes of arginine and

lysine served as controls and cells grown in medlastituted with heavy-labeled isotopes of arginine
and lysine were incubated with probe. Incubatiot laarvest was done accordingdfitee day labeling

(preparative)(see above). After lysis 2 mg of each cell popatatvas mixed together and adjusted to
a total volume of 947 uL. The samples underw@litk reaction and preparative gel-based analysis

(see manuscript).

Competitive control labeling=or competitive labeling, applying the same laigekcheme as above,

cells serving as controls were incubated for 15 mith 100 uM acivicin and afterwards 100 uM
ACV1 was added and incubated for additional 2 he Tbmplementary cells were solely incubated
with 100 uM ACV1 for 2 h. After incubation lysis waexecuted according fereparative in situ
ABPP labeling experimentand subsequently underweg@tick reaction and preparative gel-based
analysis (see manuscript) and 50 uL of lysates underw@itk reaction and analytic gel-based
analysis(see below)The experiment was repeated once maintaining thee dabeling scheme of
SILAC cell labels and probe treatment. A third expent was carried out with pre-treatment of
heavy labeled cells with 100 uM acivicin for 15 niilowing incubation with 100 uM ACV1 for 2 h
and treatment of medium labeled cells with 100 AGN/1 for 2 h.

Click reaction and analytical gel-based analysis

To 45uL of proteome IuL RhN; (5 mM in DMSO) was added, followed byul TCEP
solution (53 mM in ddkEO) and 3uL ligand TBTA (83 mM in DMSOtert-butanol). Samples
were gently vortexed and the cycloaddition wasiated by the addition of L CuSQ,
solution (50 mM in ddkO). The reaction was incubated for 1 h at RT. Rualical gel
electrophoresis, 50L 2xSDS loading buffer were added and&Owere applied on the gel.
Roti®-Mark STANDARD (Carl Roth GmbH & Co. K@ for Coomassie staining) and
BenchMark™ Fluorescent Protein Standdrde( Technologigswere applied as markers to
determine the protein mass. Fluorescence scanB®fdgels were performed withFaujifilm

Las-4000 luminescent image analyser containing BABRMD3 lens and a 575DF20 filter.

Mouse liver lysate

300 mg of mouse liver were cut into smaller pieaeds added to a 2 mL tube containing
ceramic beads (91-PCS-CKMyeqglah and 1 mL cold PBS was added. The liver was

homogenized by a Precellys 24 homogenipeglah with 5000 rpm for 10 sec in two cycles.
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Soluble and insoluble fraction were separated liynspg at 21000 g for 20 min at 5 °C. The
insoluble pellet was resuspended in 1 mL PBS byication. Protein concentration was
assayed (Rotiquant univers@larl Roth Laborbedajfand adjusted to 2 mg/mL in PBS.

In vitro labeling experiments

Analytical: 1 pl probe stock was added to 44 pL proteome jiustithe desired concentration
and incubated at RT for 1 h. After incubati@hck reaction and analytical gel-based analysis

(see above) was performed.

Preparativel uL probe stock was added to 946 L proteometisaltio get the appropriate
probe concentration (50 uM for ACVL probes and ud® ACV2 and 20 uM ACV1) with
one sample lacking the probe as control. The swiutvas incubated for 1 h at RT.

SubsequentlZlick reaction and preparative gel-based analysise above) was performed.

Competitive labeling experiments

43 uL of proteome solution were incubated with 1gflacivicin stock to adjust the desired
concentration (see gel below) and incubated fomitbat RT. After pre-incubation 1 pL of
probe stock was added to adjust the desired probeeatration and incubated for 1 h at RT.

After thatClick reaction and analytical gel-based analy@se above) was performed.

L abeling of recombinant CESL1

1 pL of CES1 stock (5 pg/uL) was added to 43 uL PB83 uL A549 lysate. One sample
containing 44 pL PBS or 44 uL A549 lysate was iratadd with 1 pL DMSO and served as
control. The heat control consisted of 43 uL PB&2pL A549 lysate with 1 uL CES1 stock
(5 ng/pL) and was treated for 7 min at 96 °C. Taeges were incubated with 1 pL probe
stock to obtain a concentration of 10 uM FP-prote 20 uM for ACV2 probe for 1 h at RT.

After completionClick reaction and analytical gel-based analy@se above) was performed.

L abeling of recombinant CESL for 24 h



Three samples were prepared by adding 1 pL of GE®K (5 ug/pL) to 43 pul PBS and two
samples by adding 1 pL CES1 stock to 43 pL A548teisOne sample of each set served as
control lacking probe and was incubated with 1 pM3D. Another sample from each set
was incubated with ACV2 at a concentration of 20 piMl incubated for 24 h at RT. As a
positive control one sample of CES1 in PBS waslé&bwith 10 uM FP probe for 1 h at RT.
After completion of incubatioi€lick reaction and analytical gel-based analy&ge above)

was performed.

AL DH-Assay

For inhibition assays, 1 ul of probe stock witHfeliént concentrations was pre-incubated with
3.5 ug ALDH1Al1 or ALDH4Al in 49 pL 50 mM Tris-HCIpH 8.5) for 30 min at RT.
Afterwards, 50uL substrate mixture containing 5 mM Tris-HCI, 100nKCI, 5 mM -
mercaptoethanol, 1 m\3-NAD" and 10QuM propionaldehyde were added to initiate the
enzymatic reaction. The product formation of NADHasvmonitored by measuring the
absorption increase at 340 nm at 37 °C in flatdmt®6-well-plates with §ECAN Infinite
200pro plate reader. Uninhibited ALDH1A1 servedastrol. All measurements were carried
out as triplicates in at least three independepesgments. Error bars were calculated from
standard deviation from the mean. g€@alues were calculated from curve fittings by @rig
Pro 8.5 QriginLab Corporatio).

CES Assay

In a 96 flat bottom well plate 2.5 ug CESSigma Aldrich in 49 uL 100 mM sodium
phosphate (pH 7.4) was pre-incubated with 1 pl @rstock, in different concentrations or
DMSO as control, for different times (1 h, 2 h,,3). After pre-incubation 50 pL 1 mM 4-
nitrophenyl acetate in 100 mM sodium phosphate {gHl was added and the reaction was
monitored at 410 nm, 37 °C for 20 min usingTBECAN Infinite 200pro plate reader. All
measurements were carried out in triplicates andwia independent trials. Error bars

represent standard deviation from the mean.

Western Blotting
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For ALDH4A1l and CES1 detection, the cell lysate gke® were prepared in the identical
way as for in-gel fluorescence scanning. The pnestaieparated by 10% SDS-PAGE were
transferred to a PVDF membranBidrad) with a semi-dry blotterRiorad) for 45 min at
12 V. The blots were saturated with 5% non-fatadin@lk in PBS-T (PBS with 0.05% Tween
20°, pH 7.4) for 1 h at RT, washed three times wittSPBfor 15 min and incubated with
primary rabbit polyclonal anti-CES1 antiboddhova 1:5000 dilution in 5% milk in PBS-T)
or rabbit polyclonal anti-ALDH4A1 antibodyApcam 1:5000 dilution in 5% milk in PBS-T)
at 4 °C overnight, washed three times for 15 mithv#BS-T and detected with goat anti-
rabbit IgG HRP-conjugated secondary antiboBlygfmo Fisher Scientifjd:10000 dilution in
5% milk in PBS-T, 1 h at RT) and afterwards wastie@e times with PBS-T for 15 min.
Signals were detected usidgnershamECL Plus Western Blotting Detection reagendt (
Healthcarg using a Fujifilm Las-4000 Iuminescent image analyser containing a
VRF43LMD3 lens with no filter. For actin detectiomembrane was stripped by incubating in
62.5 mM TrisHCI, 100 mM R-mercapto-Ethanol, 2% SIH 6.8 for 40 min at 52 °C,
followed by 10 washes with PBS-T for 15 min. Thetblwere blocked with 5% non-fat dried
milk in PBS-T for 1 h at RT, washed three timesh®BS-T for 15 min and incubated with
primary goat polyclonal anti-actin antibody@BT 1:5000 dilution in 5% milk in PBS-T) at 4
°C overnight. After incubation the blots were washieree times for 15 min with PBS-T and
incubated with donkey anti-goat IgG HRP-conjugasedondary antibodySCBT 1:10000
dilution in 5% milk in PBS-T, 1 h at RT), washeddh times with PBS-T for 15 min and

detected as described above.

Expression level determination

HepG2 cells were cultivated in 6 wells until 70%nfloency. Media was exchanged and
25 uM ACV1 and 10 uM ACV2 were added 1:1000 from B®stocks and one 1 mL media
was supplemented with 1 pL DMSO as control. Aftezubation for DMSO control (24 h)
and for probes (24 h, 48 h, 72 h, 96 h and 12y were harvested as described above and
lyzed using lysis buffer. Protein concentration wadetermined using BCA (Rotiquant
universal, Carl Roth Laborbedajf and 60 pg of proteome underwewestern blotting

(described above).

Cloning
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To validate the protein hits of the ABPP approabiattwere identified by MS, we
recombinantly expressed these proteins Hncoli using the Invitroger™ Gateway
Technology. cDNA of genes ALDH1B1, ALDH2 and ACAAgere purchased frorsene
Copeig ALDH4A1 cDNA was purchased froi@apital BiosciencesALDH1A1 cDNA was
prepared as described previoutlene CES1 was synthesized by Life technologies.
Genes ALDH2, ALDH1B1, ALDH4Al1 were available in ®@NR™ vector system and
were cloned into the pDEST 007 vector using theQlBnase™ Il enzyme mix according to
the manufacturer's instructions. The expressionnelavas transformed in chemically
competent SoluBL21™ Competeht coli cells Amsbig and selected on LB agar plates
containing 10Qug mL™* ampicillin. Cloning results were validated aftémgmid amplification
and preparatiorH.Z.N.A™ Plasmid Mini Kit) by sequencing.

CES1 was recombined into pT-Rex™-DEST30 Vectowvi{rogen) by LR Clonase™ II
enzyme mix in TE buffer according to manufacturedaditions. The expression clone was
transformed in chemically competent One $hHBOP10E. coli (Invitroger) and selected on
LB agar plates containing 1Q@ mL* ampicillin and grown in ampicillin LB. Cells were
harvested and plasmids were isolated usim@IAGEN Plasmid Midi Kit. Validity of the

clones was confirmed by plasmid sequence analysis.

Overexpression for target validation

Expression clones ALDH1A1, ALDH1B1, ALDH2, ALDH4A&nd ACAA2 were grown in
10 mL ampicillin LB at 37 °C with two cultures fagach gene until Ofgy of 0.5 and
subsequently one sample was induced with anhydactetline and cultivated for additional
3 h the corresponding sample was cultivated thdtiaddl 3 h without induction. The
bacterial cell pellets were washed with PBS andiggsnded in 100 uL PBS containing
50 uM ACVL1 for ALDH1Al1, ALDH1B1, ALDH2; 50 uM ACVI2a for ACAA2 and
50 uM ACV1 for ALDH4AL. The cells were incubated @ h at RT and lyzed by sonication.
Soluble and insoluble fraction were separated loyridegation (21000 g for 20 min at 5 °C).
Insoluble pellets were resuspended in 100 pL PBi&yusonication. The samples underwent
Click reaction and analytical gel-based analy@se above).

Overexpression and purification of ALDH4A1

Cells were grown in ampicillin M9 media at 37 °Ctiuan OD600 of 0.7, then induced with
anhydrotetracycline 1:20000 (200 ng/uL) and cutedafor 20 h at 20 °C. Bacteria were
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harvested by centrifugation (5000 g for 20 min)Jl qeellets were washed with PBS,
resuspended in binding buffer (100 mM Tris-HCI p19,8150 mM NaCl, 1 mM EDTA) and
lyzed by French press. Cell debris was separatetkebirifugation (20000 g 20 min) and the
protein was purified with StrepTrap HP columns GE Healthcarg and eluted with 100 mn
Tris-HCI pH 8.0, 150 mM NaCl, 1 mM EDTA, 2.5 mM de®biotin. After exchanging the
buffer to 50 mM Tris, 50 mM NaCl, 5% glycerol proteconcentrations were determined by

BCA assay (Rotiquant universélarl Roth Laborbedajf

Overexpression and purification of ALDH1A1

ALDH1A1 was purified as described previou§ly.

Metabolic labeling

In a 6 well plate with HEK293T cells, 4 wells wetansfected with pT-Rex™-DEST30

containing the CES1 insert and one well with pT-ReREST30 Vector (as empty vector

control) using Lipofectamine® 2000 according to m@aacturer's protocol. In addition in one
well HEK293T cells were only treated with transfentreagent. 24 h after transfection, the
media of the two control wells and one CES1 trastgda well (n situ) was exchanged by

media containing 25 uM ACV2. The remaining 2 wellansfected with CES1 were

exchanged by media without probe. After an inculvatof 48 h cells were harvested by
scraping and centrifugation (800 g, 5 min), ancetyby incubation with 50 pL lysis buffer

for 10 min on ice. Soluble and insoluble fractiorerevisolated by centrifugation at 21000 g
for 20 min at 5 °C and insoluble fraction was regmgled in 50 pL lysis buffer by sonication
under ice cooling. One of the unlabeled CES1 temisfl cells was incubated with 25 pM
ACV2 for 1 h at RT after cell lysisin vitro). The samples underwefitick reaction and

analytical gel-based analys(see above).

Mutagenesis of CES1 and ALDH4A1

To analyze the binding site of ACV2 in CESL1 thewacsite serine was converted to alanine
by mutagenesis using the following primers to aéhe mutant S221A:
Forward primer: 5'-ctttctcctcccgctgcectctccaaaga@t
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Reverse primer: 5'-gaccatctttggagaggcagcgggaggagiaa

For ALDH4AL1 the nucleophilic cysteine was exchanbgdlanine to generate the mutant
C348A:

Forward primer: 5'-cgagcacgcggaagccttctggccaccg-3'

Reverse primer: 5'-cggtggccagaaggcttccgcegtgetcg-3'

The point mutations were incorporated by PCR onctireesponding plasmid created before
(CES1 on pT-Rex™-DEST30 vector and ALDH4A1 on pDE®J7 vector). After PCR a
Dpnl digest was performed according to manufacwrarstructions and plasmids were

transformed and amplified in chemically competéntoli XL1 as described above.

L abeling of CES1 and mutant S221A

In a 6 well plate with HEK293T cells two wells weransfected with CES1(wt) and one well
withS221A using Lipofectamine® 2000 as describedvab 24 h after transfection one well
transfected with CES1, one well transfected witl2132 and one well containing only
HEK293T cells were incubated with 25 uM ACV2. 3 dagfter transfection, cells were
harvested and lyzed as described above. One wedr€&iS1 transfection was incubated with
10 uM diisopropyfluorophosphate (DFP) for 15 min and subsequentiylhated with 10 uM
FP probe. Samples underwe@tick reaction analytical gel-based analysis andsteen

blotting (see above).

Labeling of ALDH4A1 and mutant C348A

pDEST 007 plasmid carrying ALDH4A1 (wt) and C348/4ne transformed into competent
SoluBL21™ CompetentE. coli cells @Amsbig and overexpressed as described above
(Overexpression for target validatipnOne sample for ALDH4A1 and C348A was not
induced and served as a control and one samplexpressing ALDH4A1 was incubated
after lysis with 50 uM disulfiram 15 min prior towaubation with 50 uM ACV1. After

incubationClick reaction analytical gel-based analysis andstéen blotting(see above).

siRNA knockdown

Knockdown of CES1 and ALDH4A1 gene expression waggpmed with silencer select
SiRNA (life technologiesALDH4A1 #4390624, CES1 #4392420). For determoranf cell
growth, HepG2 cells were reverse transfected wiipoflectamine® RNAiMax I{fe

technologiek following the manufacturer’s instructions in 9@&Nplates, with one plate for
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each time interval (24 h, 48 h, 72 h and 96 h)ICehly treated with transfection reagent
served as negative control.

24 h, 48 h, 72 h and 96 h after the transfectiefis avere fixed by addition of 12 pL 11%
glutaraldehyde and incubation for 30 min. Media wermoved and fixed cells were washed
10 times with ddHO and dried over night. The fixed cells were stdibg adding 100 pL of
0.1% crystal violet solution in water to each wald incubated for 30 min at room
temperature. Crystal violet solution was removed e wells were washed 10 times with
ddH,O and dried over night. The dried stained cellseatgzed by addition of 100 pL 10%
acetic acid. The optical density at 590 nm was mrealsusing & ECANInfinite 200pro plate
reader. All knockdowns and controls were done fiees for each time interval and repeated
in at least two independent trials. Error bars wealeulated from standard deviation from the
mean.

To evaluate knockdown efficiency 40 pg lysate wakeeled with 10 uM FP for CES1 and
50 uM ACV1 for ALDH4AL1 for 1 h ancClick reaction and analytical gel-based analyarsd
Immunoblotting was carried out with actin as logdaontrol (see above).

In gel digestion

Protein bands were excised from the gel and sulestéiguwashed with ddy© (100pL,
15 min, 550 rpm, RT), 50 mM ammonium bicarbonaté&/i@CN (200uL, 15 min, 550 rpm,
RT) and dehydrated with 100% MeCN (400, 10 min, 550 rpm, RT). The shrunken gel
pieces were rehydrated in 50 mM ammonium bicarl@ria00ulL, 5 min, 550 rpm, RT),
followed by a further dehydration step (100 MeCN, 15 min, 550 rpm, RT). The
supernatant was removed and the gel pieces wene \®gahed with MeCN (100L, 10 min,
550 rpm, RT) and then dried under vacuum in a dagal evaporator (15 min, 1 mbar, RT).
The proteins were reduced by addition of DTT solut(10 mM in 50 mM ammonium
bicarbonate, 100L, 45 min, 550 rpm, 56 °C) to the gel pieces. Thenpieces were washed
with MeCN (100uL, 10 min, 550 rpm, RT), prior to alkylation witlodacetamide solution
(55 mM in 50 mM ammonium bicarbonate, 1dQ 30 min in the dark, 550 rpm, RT). The
gel pieces were afterwards washed with MeCN:50 mivhanium bicarbonate (1:1) (10,

15 min, 550 rpm, RT) and MeCN (1@Q@, 10 min, 550 rpm, RT) and dried vacuoin a
centrifugal evaporator (15 min, 1 mbar, RT). 100digest solution (0.5 pg trypsin in 100 pL
50 mM ammonium bicarbonate) was added and incubfatedO min at 4 °C, followed by

37 °C, 300 rpm overnight. The next day the supamatvas transferred into a LoBind tube
15



(Eppendorf AG and 25 mM ammonium bicarbonate (10Q 15 min sonication, RT) was
added to the gel pieces. Then MeCN (0) was added and the sample sonicated for
15 min. The supernatant was transferred into theedaoBind tube. 5% FA (100L, 15 min
sonication, RT) was added to the gel pieces, falbwy additional MeCN (100L, 15 min
sonication, RT). The supernatant was transferremtire same LoBind tube and replaced by
MeCN (100uL, 15 min sonication, RT). The supernatant wasstiemned into the LoBind
tube and the solvent was removiedvacuoin a vacuum centrifuge (4 h, 1 mbar, RT). The

remaining peptides were stored at -20°°C.

Sample preparation for mass spectrometry

Centrifugal filters (modified Nylon, 0.4pm, low protein bindingVWR International, LLE
were pre-rinsed with ddi® (1 x 500ulL, 21000 g, 1 min, RT), 0.5 N NaOH (1 x 5@0,
21000 g, 1 min, RT), ddi® (2 x 500uL, 21000 g, 1 min, RT) and 1 % FA (1 x 50D,
21000 g, 1 min, RT). The peptides were dissolvetl%n FA (20uL, 15 min sonication, RT)
and added to the pre equilibrated filters and deigied (21000 g, 1 min, RT). The filtrate was

transferred into a vial.

M ass spectrometry and bioinformatics

Measurements were performed using an Orbitrap Xlpksd online to an Ultimate 3000
nano HPLC systemThermo Fisher Scientific Samples were loaded on a trap column and
separated on a 15 cm C18 column (2 pm, 100h%&rmo Fisher Scientific Inc.For protein
identification either the five most intense iongloé full scan were fragmented using CID or a
combination of CID of the three most intense iond BICD of the two most intense ions was
performed. The mass spectrometry data were seaudieg the SEQUEST algorithm against
the corresponding database (ipi.human.v3.68.fastd gi.mouse.v3.68.fasta) via the
Proteome Discoverer Software 1.Bhérmo Fisher Scientific Inc.Peptides were considered
with a minimal mass of 350 Da and a maximal mas$0000 DaProteinN-terminal acetylation
and oxidation on methionine were added as variedaldifications. Carbamidomethylation on
cysteine was added as fixed modification. Masgaolees of the precursor and fragment ions
were set to 10 ppm and 0.5 Da. Filters were sairtber refine the search results. The Xcorr

vs. charge state filter was set to Xcorr value$.6f 2.0, 2.25 and 2.5 for charge states +1, +2,
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+3 and +4, respectively. The number of differenptpes had to be 2 and the peptide
confidence filter was set to at least medium. Theker values are similar to others
previously reported for SEQUEST analysis. Xcorrueal (Score) of each run, the peptide
spectrum matches (PSM) as well as the total nurabebtained peptides, unique peptide,
ratio from SILAC or precursor ion intensity rati@tiveen labeled and control samples are
reported below. Identified proteins from gel slieesre defined as true probe targets when the
peak area of labeled sample versus unlabeled @@pr#gample is significantly increased.
Intensities of proteins from the same gel slice lsamstimated by the score and the number of
peptide spectral matches (PSMs). Proteins underlyire fluorescence bands in ABPP
approaches posses in addition to an increased qreaka high score and number of PSMs
compared to other proteins identified in the sahoe.s

1. G. C. Rudolf and S. A. Sieber, Chembiochem : a European journal of chemical biology, 2013,
14, 2447-2455.
2. R. Orth, T. Bottcher and S. A. Sieber, Chemical Communications, 2010, 46, 8475-8477.
3. J. Eirich, R. Orth and S. A. Sieber, Journal of the American Chemical Society, 2011, 133, 12144-
12153.
4, T. Wirth, G. F. Pestel, V. Ganal, T. Kirmeier, I. Schuberth, T. Rein, L. F. Tietze and S. A. Sieber,
Angewandte Chemie, 2013, 52, 6921-6925.
5. S. A. Sieber, S. Niessen, H. S. Hoover and B. F. Cravatt, Nature chemical biology, 2006, 2, 274-
281.
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Supporting scheme 1. Possible conversion of acivicin.
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Supporting scheme 2. Synthetic route of ACV1 and ACV2.
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Supporting scheme 3. Structures of the ALDH4AL inhibitors ACV1 and wcin and the
substrate of ALDH4AML-pyrroline-5-carboxylate.
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Supporting fig. 1. ICs curves determined from cell growth assay (seergiglifor A) ACV,
B) ACV1, C) ACV2 and D) ACVL1, that shows no inhiibin. Cell number was normalised

against control.
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Supporting fig. 2. Cell growth of HepG2 in the presence of ACVL2a &@\VL2b. For each
concentration experiments were carried out fiveemin at least two independent

experiments. The error bars display standard dewi&itom the mean.
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A ACVL1 Concentration [uM] B ACV2 Concentration [uM]

kDa 0 1 2 5 10 20 50 100 kDa 0O 1 2 5 10 20 50 100
155 — : 155 — ;
98 | 98 |
63 —
63 —
40 —
40 —
32 —
32 —
21 —
21 —
C ACV1 Concentration [uM]

kDa 0O 1 2 5 10 20 50 100

Supporting fig 3. Concentration-dependemictivity-based protein profiling of probes A)
ACVL1, B) ACV2 and C) ACV1 in mouse liver.
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Supporting fig. 4. Competitive labeling in mouseliver of A) acivicagainst ACVL1 and B)

acivicin against ACV1.

ACV-probes in HepG2 cells
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Supporting fig. 5. In situlabeling pattern of ACV probe library in living H&2 cells in PBS.
ACVL1 and ACVL2b show labeling of ALDHs 1A1, 2, 1BACVL2a labels ACAA2.
ACV1 shows labeling of ALDH4A1. ACV2 shows labelimg ALDH1A1 and ALDH2. For
further information of MS results please refer wpgorting table 1 and 3.
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ACV-probes in HepG2 cells

kDa
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Supporting fig. 6. Labeling of HepG2 cells by ACV-probe library af@b hours incubation
in media. ACVL1, ACVL2b and ACV2 show similar lab&y preference for ALDHs 1A1,
1B1, 2, compared to labeling in PBS (see above)/A6hows preference for ALDH4AL.
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A) Probe vs. DMSO B) Competition: Probe vs. Probe and ACV

SILAC “heavy“ cells SILAC “medium* cells SILAC “heavy"“ cells SILAC “medium* cells
-
Probe =—@ DMSO control Probe =—@ Probe ==@and ACVO
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o | @ |77 | e® | ¢?
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SDS-gel analysis

NN
NN
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Fluorescent detection Fluorescent detection
Trypsination and Trypsination and
MS-analysis MS-analysis

m/z m/z

ALDH4A1 ratios: 2.2, 3.2 and 0.2

Supporting fig. 7. A) ABPP workflow of SILAC labeled cells with probesid DMSO as
control. B) ABPP workflow of SILAC labeled cells thiprobe (ACV1) and ACV incubated
together with probe (ACV1) as control. ALDH4A1 waentified in 3 biological replicates

with ratios greater 2, including one SILAC labelitelv with a ratio below 0.5.
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Supporting fig. 8. In situ labeling of intact HepG2 cells with 100 pACV1 after 15 minutes
pre-incubation with 100 uM acivicin on the left é&amand of HepG2 cells incubated with
100 uM ACV1 on the right lane.
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Supporting fig. 9. Competitive labeling in HepG2 lysate of acivicigainst ACVLL1.
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Supporting fig. 10. Confirmation of ALDH4A1 as ACV1 target. HepG2 celere labeled
with ACV1 for up to five days, cell lysates of tb#ferent time points were separated by gel
electrophoresis and blotted on a PVDF membraneadiieh of the fluorescence signal of the
probe (top) and of the specific anti ALDH4A1 antilygbottom) reveals exactly the same

bands.
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Supporting fig. 11. Western blot analysis of expression level in Hepgd2) CES1 upon
treatment with ACV2 for 1 to 5 days and B) of ALDAY upon treatment with ACV1 for 1
to 5 days. Protein expression levels of the twgdiproteins are not influenced upon probe

treatment.
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Supporting fig. 12. Labeling of recombinant CES1 in A549 lysate. Iratidn with FP
showed the expected result with labeled CES1 tlest spiked in A549 lysate (+). ACV2
shows no labeling on CES1 but a strong labelindAlobbH1A1 which is below the CES1

signal. The heat control shows no unspecific bigdihboth probes.
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Supporting fig. 13. Conversions of substrates showing no inhibitionthe corresponding
enzyme. A) The conversion of 4-nitrophenol acebat€ES1 showed no inhibition of CES1
by ACV2 after one hour of pre-incubation and B)yonery weak to almost no inhibition of
CES1 by ACV2 after extending the pre-incubatiod toours can be observed. C) Conversion
of propionic aldehyde by ALDH1A1l displayed no initikn by ACV, even at high
concentrations and D) ACV2 showed no inhibitiorAdDH4A1.
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| S . Bl Western Blot | —_— | Western Blot

Supporting fig. 14. A) Labeling and western blot analysis of HEK293ls< and HEK293T
cells overexpressing CES1 and S221A mutant. ACV2 waubated for 48 h with both cell
lines HEK293T cells and HEK293T cells overexpregsiDES1 and in addition S221A

mutant. CES1 overexpressed in HEK293T was incubatigdl 10 uM DFP (diisopropyl
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fluorophosphate, a serine protease inhibitor) férniin and afterwards with 10 uM FP

(fluorophosphonate probe, a serine hydrolase spgxiibe) (lane 2).

B) Labeling with 50 uM ACV1 and western blot & coli transformed with expression
plasmids of ALDH4A1 and C348A mutant. As negativentcol E. coli containing the
respective plasmids were not induced (lanes 1 an&ds competitive labeling (lane 2), wt
ALDH4A1 was incubated with 50 uM disulfiram for I&in followed by incubation with
50 uM ACV1.
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Supporting fig. 15. Labeling of recombinant CES1 in PBS and A549 kgsatith incubation
for 24 hours. In A549 lysates a strong labelingh@DH1A1 by 20 uM ACV2 was observed
but no labeling of CES1 in comparison to the pesittontrol of CES1 labeled with 10 uM
FP. Only weak labeling of CES1 in PBS by 20 uM AQd4h be observed.
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Supporting fig. 16. A) Whole fluorescence gel of metabolic labelingAd@V2 by HEK293T
cells overexpressing CES1, with control lacking thlasmid, empty vector control and
HEK293T cells overexpressing CES1 without ACV2 @)responding coomassie gel.

Supporting table 1. Overview of protein targets of acvicin derivativesmurine liver tissue
and HepG2 cells identified by mass spectrometrytailel information of MS results is
shown in supporting tables 2 to 6 as pointed ouhetable. Underlying criteria for probe
target validation is the increase in peak arearobg labeled versus unlabeled (control)
sample. Furthermore the score and the number didegeppectral matches (PSM) clearly
define a protein from a gel slice as positive Rdr SILAC experiments ratio of probe versus

control defined a clear hit.
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Murine liver tissue (Supporting table 2)

Area Control () Control (2) Probe (1) Probe (2) General information
Probe Target Accession Description Control Control  Probe Probe Score # # Score # # Score # # Score # # # MW  Sequence
@ (@) @) @ Peptides PSM Peptides PSM Peptides PSM Peptides PSM | AAs [kDa] coverage
ACVL2a ACAA2  IPI00226430.2 3-ketoacyl-CoA thiolaseitochondrial 0,000E0 1,965E8 5,741E8 8,408FE8 34,6 7 10| 1331 15 38 | 67,6 9 21| 397 418 564
ALDHI1A7 IPI00336362.2 Aldehyde dehydrogenase, ayliosl 7,571E7 6,715E7 9,488ES 3,334E8 215 2 6 07 2 2 | 444 11 15| 313 8 11 501 546 39,
AcvLZD ALDH2  IPI00111218.1 Aldehyde dehydrogenase, mitotiial 3,164E7 1,029E8 2,667E9 56599 11,7 2 4 710 4 4 | 1175 14 39 | 1821 20 50 | 519 565 524
ACVL2b ALDH1Al IPI00626662.3 Retinal dehydrogendse 0,000E0 0,000E0 1,409E9 529087 1203 20 38| 57 2 2| s01 544 561
ACV1 ALDH4Al IPI00928176.1 aldehyde dehydrogenasé precursor 4,052E8 3,589E8 1,893E9 1659E9 83,6 14 25 | 97,8 14 20| 1307 13 40 | 1534 14 49 | 562 61,8 397
ACV1 ALDHGAL IPI00461964.3 gg;?g:lﬂgfogffgciiwﬁgfhyde dehydrogenasgonogg 6,786E8  7,048E8  3,094E9 71,2 13 22| 49,3 10 18  237,8 19 71| 535 57,9 497
ACV2 ALDH1Al IPI00626662.3 Retinal dehydrogenase 1 2,977E8 5,993E9 90,0 15 29 273,9 25 82 501 544 557
HepG2 cells labeled in situ for 2 hours (Supportaige 3)
ACVL1 ALDH1AL IPI00218914.5 Retinal dehydrogenase 1 0,000E0 5,380E7 2,042E9 1,136E10 12,9 4 4194 29 132| 6525 28  208| 501 548 @ 747
ALDHIAL IPI00218914.5 Retinal dehydrogenase 1 1E]16,403E7 6,630E9 6,114EB 1415 21 38 | 30,6 8 9| 2538 25 80 | 1142 18 37 | 501 548 631
ACVL1 | ALDH2  IPI00006663.1 Aldehyde dehydrogenase, mitochial 4,902E8 3,117E8 1571E10 1,546E9 107,117 31 | 1486 20 45 | 9164 28  284| 3157 22 97 | 517 563 625
ALDH1B1 IPI00103467.5 Aldehyde dehydrogenase Xpufiondrial 4,268E8 0,000E0 1,701E10 4,413E8 90,2 2 1 25 9896 23 294 | 86,9 10 25| 517 572 449
ACVL2a ACAA2  IPI00001539.8 3-ketoacyl-CoA thiolassitochondrial 6,163E8 0,000E0 1,286E9 2,400E8 48,8 11 13 1267 12 33 | 1006 14 26 | 397 419 60,7
ALDHIAL IPI00218914.5 Retinal dehydrogenase 1 6ED3 1,341E9 8,747E8  3,903ED 30,6 8 b 141521 38 | 1762 25 54 | 2201 26 65 | 501 548 731
AovLZD ALDH2  IPI00006663.1 Aldehyde dehydrogenase, mitotiial 3,117E8 4,902E8 1,383E9 1,026610 148,6 20 45 | 1071 17 31 | 2980 23 o1 | 7933 25  264| 517 563 71,8
ACV1 ALDH4Al IPI00217871.4 ggr'f;diozggggeniltfirﬁg:a’:ﬁf 9,642E7 4,699E7 1,686E10 2,30889 175 5 5 399 8 13 | 6643 27 215| 2057 19 68 | 563 617 636
ACV2 ALDH1Al IPI00218914.5 Retinal dehydrogenase 1 6,403E7 7,037E8 30,6 8 9 1822 21 59 501 548 585
ALDHIAL IPI00218914.5 Retinal dehydrogenase 1 3E865,380E7 7,037E8  2,824ED 1204 18 38 | 12,9 4 4| 1822 21 50 | 1369 18 39 | 501 548 615
heve ALDH2  IPI00006663.1 Aldehyde dehydrogenase, mitotial 0,000E0 0,000E0 2,728E8  1,011F 40,6 10 14| 1097 15 32 | 517 563 455

30




SILAC HepG2 cells labeled in situ for 2 hours (Sotimg table 4)

General information
Probe Target Ratio Probe/ Control Sequence
#AAs MW [kDa] coverage
ACVL1 ALDH1A1 1P100218914.5 Retinal dehydrogenase 1 10,4 501 54,8 41,1
ALDH2 IP100006663.1 Aldehyde dehydrogenase, mitochondrial 2,6 517 56,3 22,2
ACVL1
ALDH1B1 1P100103467.5 Aldehyde dehydrogenase X, mitochondrial 7,8 517 57,2 16,6
ACVL2b ALDH1A1l 1PI00218914.5 Retinal dehydrogendse 7,6 501 54,8 21,6
ACV1 ALDH4Al IPI00217871.4 Delta-1-pyrroline-5-carbylate dehydrogenase, mitochondriall 2,9 563 61,7 8,22
ACV2 ALDH1Al 1PI00218914.5 Retinal dehydrogenase 1 57 501 54,8 41,1
Competitive control experiment in SILAC HepG2 cdBipporting table 5)
1 2 3 (label switch) General information
Probe Target
Ratio ACV1/ (ACV1+ACV) Ratio ACV1/(ACV1+ACV) | Ratio(ACVI1+ACV)/ACV1 #AAS MW [kDa] Sg;;?gf
ACV1 ALDH4A1 Delta-1-pyrroline-5-carkylate dehydrogenase, mitochondria 2,2 3,2 0,2 3 56 61,7 33,2
HepG2 cells labeled in situ for 1 to 5 days (Suppgrtable 6)
Area Control day 1 Control day 5 ACV2day 1 ACV2day 5 General information
Probe  Target Control Control ACV2  ACV2 | . # # o * # lsome  * core _ * # | # MW  Sequence
day 1 day 5 day 1 day 5 Peptides PSM Peptides PSM Peptides PSM Peptides PSM | AAs [kDa] coverage
ALDH1A1l 1PI100218914.5 Retinal dehydrogenase 1 1(E85 2,353E8  4,490E8  5,250H8 18 23 777 15 248,9 16 92,0 16 31 501 54,8 56,9
ACV2
ALDH2  IP100006663.1 Aldehyde dehydrogenase, mitochl 8,303E6 3,508E7 1,654E8 3,199E8 2 2 322, 5 8 50,3 14 59,6 14 2 517 56,3 38,%
ACV2 CES1 liver carboxylesteraseofoisn ¢ precursor 1,043E8 4,298E7 1,131E9 1,51BE9®,7 3 12 32,3 10 10 1574 20 249,2 25 80 | 566 62,4 51,1

31



32



